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ABSTRACT ARTICLE INFO
This study was aimed to compare the effects of intratesticularly administered lidocaine and Research article
procaine on perioperative nocifensive responses in cats undergoing elective castration. Received: 04.08.2022
Sixteen male cats (weighing between 2.3 and 6.7 kg, and 8 mounths to 3 years of age) were Accepted: 13.10.2022
received for planned castration and suitable for inclusion. Cats were incidentally divided to Keywords:

2: the lidocaine (group 1) and the procaine (group 2) groups. In group 1, lidocaine (1 Cat, Castration,
mg/kg) was slowly injected to the right testis of the cats with a hypodermic syringe. In Intratesticular injection,
group 2, 1 mg/kg procaine was slowly injected to the right testis with the same technique. Local anesthesia

Besides to objective follow-up clinical monitoring, heart rate, electrocardiogram,
respiration frequency, pulse oximetry, rectal temperature and blood pressure were traced
during surgery with a bedside monitor. Respiration frequency values were significantly
higher than before surgey at the first prescrotal incision and the clamping of the left
testicular pediclein group 1 (p < 0.05). BP diastolic values significantly increased from
before surgeryat the clamping of right testicular pedicle in the procaine group (p < 0.05).
These findings suggested that intratesticular procaine is a beneficial analgesic technique in
cats undergo planned castration and should be considered as an adjunct to standard
anesthetic practice with lidocaine.

INTRODUCTION

Castration is one of the widespread surgerie in veterinary practice and is considered a rather stinging operation
(Hewson et al 2006, McMillan et al 2012). One noted that only 30% of veterinary surgeons administered analgesic
drugs in castration of dogs (Capner et al 1999). Nearly all analgesic drugs are systemic, an opiod is used only in 50% of
the cases, a nonsteroidal anti-inflammatory drug is used in 27% of the cases, and combined analgesics are employed in
23% of the cases. In human medicine, local anesthetics has been proven to have a positive impact on pain management
(Bonnet and Marret 2005). Various articles demonstrated that lidocaine in either the funiculus spermaticus or testes
reduced nocifensive answers to pain related with castration in lambs (Wood et al 1991, Dinnis et al 1997, Molony et al
1997), piglets (Mcglone and Hellman 1988, White et al 1995, Haga and Ranheim 2005), calves (Satfford et al 2002),
horses (Haga et al 2006, Portier et al 2009), and dogs (McMillan et al 2012). However, no previous research compared
the impact of intratesticular lidocaine and procaine application in routine castration in cats. Our hypothesis was that
intratesticular lidocaine and procaine would provide effective intraoperative surgical pain relief.

This study was aimed to compare the effects of intratesticularly administered lidocaine and procaine on perioperative
nocifensive responses in cats undergoing elective castration.

To Cite: Kibar M, Zhunusova A, Caglayan T. 2022. Comparison of intraoperative effects of intratesticular
lidocaine and procaine on hemodynamic responses in male cats undergoing routine castration, MJAVL
Sciences. 12 (2) 93-97
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MATERIALS AND METHOD

Sixteen male cats (weighing between 2.3 and 6.7 kg, and 8 mounths to 3 years of age) were received for planned
castration and suitable for inclusion. During the study, the breeds of the cats were determined as follows: 10 domestic
short hair, 3 domestic long hair, 1 Angora, 1 Russian blue, 1 Persian. This study was done in small animal clinic of
Kyrgyz Turkish Manas University, Faculty of Veterinary Medicine in 2017 and 2018 years. Animals were judged
healthy based on the objective checking conducted by the supervisor researcher and joined in the study (ASA
classification I or I1). Owners were inquired to fast cats after 24.00 on the day of the operation, but water was provided
ad libitum. Body condition score, bodyweight (BW), and age of each cat was registered. Exclusion criteria covered the
presence of aggressive temperament, many anxiety, previous adverse reaction to NSAIDs, and pre-existing behavior
that indicated pain. All cats were treated as outpatients, and received before 08:30 and discharged between 17:30 and
18:30 on the same day.

Carprofen (Rimadyl, New Jersey, USA, 4 mg/kg, IV) was injected to all cats for analgesia. Thereafter, cats were
premedicated with 2 mg/kg xylasine (Alfazin, izmir, Turkey) intramuscularly (IM). After 15 min, 10 mg/kg ketamine
(Alfamine, Izmir, Turkey) was IM administrated. Serum physiologic solution (Eczacibasi, Istanbul, Turkey) was
applied (10 ml/kg/hr, 1V) during the operation.

Besides to objective follow-up clinical monitoring, HR, ECG, fR, pulse oximetry (SPO,), body temperature (BT) and
BP were traced during surgery with a bedside monitor (G9000, Guoteng, China). Prior to the start of the experiment,
the monitor was adjusted based on the manufacturer’s directions. Measurements were registered at all the times.

The initial physiologic parameters (HR, fR, BP, BT, SPO;) were saved before premedication. Said tense was
enumerated as the baseline (TO time point). Cases were prepared since prescrotal castration with a common aseptic
method, including the scrotum. The closed scrotal castration technique was employed. Cats were incidentally divided
to 2: the lidocaine (group 1) and the procaine (group 2) groups.

In group 1, lidocaine (1 mg/kg) (Lidocain, Lake Forte, USA) was slowly injected to the right testis of the cats with a
hypodermic syringe (Bigakgilar, Samsun, Turkey). Lidocaine 2% was used by 0.05 ml/kg/testis for this dosage. In
group 2, 1 mg/kg procaine (Novocain, Lake Forte, USA) was slowly injected to the right testis with the same
technique. Similarly, the injection was adjusted to 0.25 ml/5 kg BW/testis procaine solution (2%). In digital palpation,
if the strain within the testis was roughly noted to be extreme, the local anesthesic injection was stopped. Five minutes
after the injection of lidocaine, the right testicle was surgically removed. The local anesthesic wasn’t applied in the left
testis. Left testes are removed before 5 min from right testes, in either group. Left testes represented the control group.

Based on the regular examination of control of eye position, jaw tone, and palpebral reflex, suitable deep anesthesia
was ensured. Statistical collation measurements (fR HR, BP, BT, and SPO,) were received at 5 time points during
anesthesia: TO: the baseline, T1: the first prescrotal incision, T2 and T3: the clamping of left and right testicular
pedicles respectively, and T4: the completion of the operation.

Tukey’s multiple range test and ANOVA were employed to determine intergroup differences (SPSS Inc., Chicago,
USA). Approval of the study was obtained from Manas University, Animal Experiments Local Ethics Committee
(2016-03/2) Number Ethics Committee Decision.

RESULTS AND DISCUSSION

No significantly differences were among the groups based on BW, BCS, age and baseline fR, HR, BP, SPO,, and RT
measurements (Table 1). The duration of surgery was between 17-21 minutes. The duration of surgery was no
statistically different between the groups (p > 0.05).

Table 1. Animal data and baseline (TO) physiological variables for both groups (Mean+SE).

Patient variable Lidocaine group  Procaine group p
(N=8) (N=8)

Age (years) 1,7+0,8 1,5+0,3 NS
Body weight (kg) 3.5+0.2 3,9+0,5 NS
Body condition score 2.840.3 2,5+0.2 NS
Baseline heart rate (beats/minute) 106.6+20.4 116.5+37.3 NS
Baseline respiration frequency (breaths/ min) 11.8+1.3 12.6+0.7 NS
Baseline blood pressure (mmHg) 121.4+1.4 111.7£7.1 NS
Baseline SPO, (mmHg) 92.0£1.2 91.746.6 NS
Baseline rectal temperature (mmHg) 38.7+0.2 37.9+0.5 NS

SPO,: Oxygen saturation, NS (p > 0.05).
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There were no statistically significant differences between group 1 and group 2 fR values at the baseline (T0), the first
prescrotal incision, the clamping of the left testicular pedicles, the clamping of the right testicular pedicles, or the
completion of the operation. (Table 2). fR values were significantly higher than baseline at the first prescrotal incision
and the clamping of the left testicular pedicle in group 1 (p < 0.05). There was no statistically significant difference
between baseline and the first prescrotal incision, the clamping of the left testicular pedicles, the clamping of the right
testicular pedicles, and the completion of the operation fR values in the procaine group.

There were no significantly significant differences between group 1 and group 2 in HR values at the baseline, the first
prescrotal incision, the clamping of the left testicular pedicles, the clamping of the right testicular pedicles, or the
completion of the operation (Table 2). There were not statistically significant differences between baseline and the first
prescrotal incision, the clamping of the left testicular pedicles, the clamping of the right testicular pedicles, or the
completion of the operation HR values in either group.

Table 2. Distribution of intraoperative monitoring values in cats (Mean+SE)

Parameters/Groups TO T1 T2 T3 T4 p
SPO (%) Lidocaine (N=8)  92.0+1.2Y  93.7+0.8% 94.0+0.7 94.1+1.09 95.241.1 *
Procaine (N=8) 91.746.6 89.5+4.2 90.0+3.1 93.1+1.8 92.7+1.8 -
P NS NS NS NS NS
Respiration ~ Lidocaine (N=8)  11.8+1.3Y  15.2+0.8% 14.740.9 11.0+0.8Y 12.5+0.89 *
frequency Procaine (N=8)
12.6+0.7 13.540.8 15.3+¢1.1 13.0£1.7 14.3+1.1 -
P NS NS NS NS NS
Heartrate  Lidocaine (N=8) 106.6+20.4 117.7+18.4 131.2+18.1 96.4+6.3 97.147.0 -
Procaine (N=
rocaine (N=8) 11654373 94.7410.9 94.4+10.9 93.1+1.8 104.3+9.9 -
P NS NS NS NS NS
Blood pres.  Lidocaine (N=8) 143.0+4.3 149.748.5 147.249.3 146.0+2.8 145.0+2.7 -
istoli Procaine (N=8
(sistolic) rocaine (N=8) ) 3¢ 6465 155.3+7.3 139.345.7 143.6£2.9 147.6£2.9 -
P NS NS NS NS NS
Blood pres.  Lidocaine (N=8) 121.4+1.4 119.2+10.7 112.4+14.7 114.6+8.3 122.5+3.2 -
mean Procaine (N=8
(mean) ne (N=8) 1117471 119.4+7.3 119.4+4.5 128.542.5 128.5+2.4 -
P NS NS NS NS NS
Blood pres.  Lidocaine (N=8)  106.2+6.1 105.0+11.7 90.5+22.2 101.0+7.1 101.049.2 -
(diastolic)  Procaine (N=8) g1 34159 11104649  101.3+11.19 108.6+14.8<  104.6£10.1v  *
P NS NS NS NS NS

»¥zmeans with different superscripts within one row differ significantly (p < 0.05), NS: Non significant (p > 0.05): row comparison
*: (p < 0.05): row comparison; SPO2: Oxygen saturation.

There were no statistically significant differences between the lidocaine group and procaine group BP diastolic values
at any time point (Table 2). There were no significant differences between baseline and the first prescrotal incision, the
clamping of the left testicular pedicles, the clamping of the right testicular pedicles, or the completion of the operation
BP diastolic values in the lidocaine group. BP diastolic values significantly increased between baseline and the
clamping of the right testicular pedicles in the procaine group (p < 0.05).

One cat’s fR, BP mean and HR values were increased by 20% in the lidocaine group after the clamping of the left
testicular pedicles (T2 time point, controls). Additionally, two cats’ fR, one cat’s BP mean, and two cats” HR values
increased by 20% in the procaine group after the clamping of the left testicular pedicles (T2 time point, controls). An
increase by 20% in fR, BP mean and HR values was not observed in both groups at the clamping of the right testicular
pedicles (local anesthetic applied).

Certain adverse effects were determined after intratesticular injection; however, none was of clinical importance.
Althhough no increase was observed in regional hemorrhage, a spot of blood on the scrotal skin and an injection mark
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that did not close due to extreme intratesticular pressure after injection were observed in every case. Furthermore,
testical or tunical hemorrhage and/or mild hematoma formation were determined in 4 out of 14 (28.5%) injected testes.

It was planned that the present study would include an anesthetic regime that has been commonly adopted in general
practice. Xylazine is an o2 adrenergic receptor agonist, and it was first produced in 1962 as an antihypertensive;
however, it was later determined to have potent sedative effects in animals (Lemke 2004). Ketamine, a derivative of
phencyclidine and cyclohexamine, is an NMDA antagonist often employed to induce feline anesthesia (Khenissi et al
2017). Time points were determined based on the time of maximal surgical stimulation and nociceptive response and
the beginning and end of the surgical stimulus (Taylor and Weary 2000).

To wield the antinociceptive influence, local anesthetic should be dispensed in the location of the noxious stimulus, to
the ligation of the funiculus spermaticus. It was indicated that lidocaine dispenses in testis quickly through the
testicular pedicle of the horse (Haga et al 2006) and an observable anti-nociceptive impact could be observed within 10
min of introduction in piglets (Haga and Ranheim 2005). Thus, the top of local anesthetic impact may have been
missedin the present research. For this reason, we think that the analgesia observed with this method be obtained in
engaged general practice conditions, since lidocaine or procaine could be applied during aseptic preparation of the
surgical site and the clipping.

The opioid and NSAID mixture administered during the anesthesia was regarded by the researches as an efficient
combination of analgesic drugs for transactions characterized by minimal to moderate pain; thus, it could be suggested
that application of the local anesthetic led to a discrepancy in monitored data. Minimal adverse effects were recorded
after intratesticular administration; hemorrhage or hematoma development was moderate and wasn’t objectively
important since the testes were planned for rustication. These findings suggested that this application could provide a
statistically and clinically important addition to intraoperative control of the pain.

There are several limitations in the present study. Individual sensitivity to ketamine or xylazine may have been
translated into deeper anesthesia in one cat when compared to the others. Clinically, every animals seemed to be at a
uniform level of anesthesia, but this is a qualitative analysis. Nevertheless, similar monitoring values across the groups
at the first prescrotal incision suggested that the depth of anesthesia was similar in all cases and at the graderequired to
inhibit autonomic nocifensive answeres and noxious stimuli to within the 10% of baseline. Thus, we determined that
there was little distinction between the anesthesia levels of the animals.

Another limitation of the study was the fact that the lead researcher was not blind to the experimental groups. The
baseline assure the anesthetist unawareness of the topic assignment, one choice would be for the lead researcher to
leave of the operation theatre during the commencement of each application. This was not feasible since all cats that
were anesthetized locally had a single drop of blood on the skin surface, which could be clearly observed when the
researcher returned. Another possible option would be to inject an intratesticular placebo of 0.9% NaCl of an equal
volume to mimic the application of local anesthetics. This option was considered by the researchers; however, it would
not used the singular animal. Third limitation of the study was the fact that systemic effects of local anesthetics were
not analyzed for the groups. Previous articles reported that local anesthetics had certain sytemic effects on central
nervous system and heart. The central nervous system is more sensitive to the effects of local anesthetics when
compared to the cardiac system and will generally manifest signs/symptoms of toxicity first. The initial central nervous
system symptoms include tinnitus, blurred vision, dizziness, tongue paratheses, and circumoral numbness. These
effects could affect monitorized physiological parameters in the cases.

The administration of intratesticular procaine and lidocaine decreased the nociceptive stimulation of cats that
underwent castration in the present study. There was reduced nociceptive stimulation in the right testes in groups after
the primary skin incision, which was unpredictable since intratesticular procaine and lidocaine are unlikely to
desensitize the prescrotum skin. A rise in nociceptive stimulations were observed after the removal of the left testicles
(control, T2) in both lidocaine and procaine group. Respiration rate, HR, RR, SPO,, BP systolic, BP mean, and BP
diastolic values were not significantly different at any time points between the groups. This suggested that
intratesticular procaine is equally potent at blocking nocifensive autonomic response (right testis, T3) to testicular
removal with lidocaine.

CONCLUSION

In conclusion, these findings suggested that intratesticular procaine is a beneficial analgesic technique in cats that
undergo planned castration and should be considered as an adjunct to standard anesthetic practice with lidocaine.
Further studies are required to determine any long term benefits of this practice.
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ABSTRACT ARTICLE INFO
The aim of this study was to compare the ovulatory response and reproductive performance Research article

after Ovsynch protocol in noncyclic dairy cows during the warm (n = 43) and cool seasons Received: 23.08.2022

(n = 70). Noncyclic cows (n=113) received Ovsynch protocol; GnRH1 (d 0); PGF2, (d 7); Accepted: 06.10.2022
GnRH2 (d 9); FTAI (d 10). Ultrasonographic examinations were performed to determine Keywords:

the preovulatory follicle size (d 0, d 10) and ovulatory response to the GnRH1 (d 7) and Cool, Noncyclic,
GnRH2 (d 17). Follicle size at the onset of Ovsynch was not different in cool season (20.8 Ovsynch, Warm, Season

* 0.9 mm) compared to that in warm season (19.1 £ 1.1 mm, P > 0.05). The percentage of
small-sized follicles at the onset of Ovsynch was higher (P < 0.05) in warm season (37.2%)
than cool season (18.6%). However, follicle size at FTAI was similar (P > 0.05) between
warm (15.3 £ 0.3 mm) and cool (15.8 + 0.3) seasons. Ovulatory response to the GhnRH1 and
the GnRH2 of Ovsynch were not different during the warm (90.7%, 83.7%) and cool
seasons (81.4%, 87.1%), respectively (P > 0.05). Pregnancy rate was also similar (P > 0.05)
during the warm (34.9%) and cool seasons (35.7%). Cows that had large-sized follicles at
the onset of Ovsynch had a tendency (P = 0.08) for lower pregnancy rate in warm season
(12.5%) compared to cool season (52.6%). It was concluded that season did not affect the
ovulatory response to the first GnRH and pregnancy rate in noncyclic dairy cows that were
synchronized with Ovsynch.

INTRODUCTION

Global warming causes prolongation of summer periods and heat stress is one of the major reasons for economical
losses in the global dairy industry (Nanas et al. 2021). Heat stress in the warm season not only impairs the general
physiology, welfare, and production but also leads to a reduction in reproductive efficiency (De Rensis et al. 2015,
Thorton et al 2021). Holstein cows are more susceptible to heat stress due to higher milk yield compared to other
breeds such as Jersey and Brown Swiss (El-Tarabany and El-Tarabany 2015; Thorton et al. 2021). Besides, as in higher
milk yield, heat stress negatively contributes the low fertility (20 to 30%) by increasing the incidence of anovulatory or
noncyclicity condition and disruptions in cyclic activity in cows (De Rensis et al. 2017; Santos et al. 2016; Schiller et
al. 2014). Previous studies reported that incidence of noncyclicty ranged from 18 to 29% (Bisinotto et al. 2010;
Cartmill et al. 2001; Gumen et al. 2003; Moreira et al. 2001; Pursley et al. 2001). Although the noncyclic rate was
reported to be very low (1.2%) in the cool season in a large-scale retrospective study, this rate increased approximately
10 fold (12.9%) and the pregnancy rate decreases approximately 2 fold (27% vs. 44%) in the warm season (LOpez-
Gatius 2003).

In addition to disruption of cyclic activity, the intensity of estrus sign and estrus detection failure increases due to
higher milk yield in heat-stressed cows during warm season (De Rensis and Scaramuzzi 2003; Santos et al. 2009;
Schiller et al. 2017). Besides, heat stress causes more frequent ovulation failure compared to the cool season in cows
(Garcia-Ispierto et al. 2019; Hansen 2019). Therefore, an increased incidence of anovular or noncyclicity leads to low
fertility in cows that are exposed to heat stress (Santos et al. 2016). In ovulation synchronization methods such as
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Ovsynch synchronize follicular development, ovulation, and regression of the corpus luteum regardless of estrus signs
(Pursley et al. 1997). Ovsynch effectively synchronized ovulation in both cyclic and noncyclic cows and is commonly
used protocol to prevent ovulation failure (Garcia-Ispierto et al. 2019; Gumen et al. 2003; Hansen 2019; Keskin et al.
2010). Thus, ovulatory response to the first GnRH (GnRH1) is a critical factor to synchronize the follicular
development and obtain higher fertility in Ovsynch (Bello et al. 2006). The aim of this study was to compare the
ovulatory response and pregnancy rates of noncyclic dairy cows that synchronized with Ovsynch during warm and cool
seasons.

MATERIALS AND METHOD
Cows, Housing and Management

Lactating Holstein cows were enrolled the study (n=113) on a commercial dairy farm located in the South Marmara
region, Bursa, Turkey. The study was conducted on 43 noncyclic cows (22 primiparous and 21 multiparous cows)
during warm season and 70 noncyclic cows (37 primiparous and 33 multiparous cows) during cool season. Cows were
housed in free stall barns with self-catching headlocks, and all barns had fans and sprinklers that were activated during
the warm season (June-September) of the year. This cooling approach relied on sprinkles spraying water for 30 seconds
with the application of 0.05 inches of water per cycle, followed by evaporation from the skin with 5 minutes of air
from the fans. All cows were grouped according to their milk production and were milked three times daily at
approximately 8 h intervals. Cows had free access to water and were fed complete mixed rations according to National
Research Council recommendations (NRC 2001). Daily milk yield (DIM), reproductive health, and management
records for each cow were monitored with a herd management system (Alpro 2000, DeLaval, Sweden).

Study Design

Body condition score (BCS) was determined using a 5-point (1= thin to 5 = fat) scoring system at the onset of Ovsynch
in all cows (Ferguson et al. 1994). Average milk production for each cow was recorded from the 7 d before to the 7 d
after Al. Seasons were defined as warm (June to August) and cool season (September to May). Daily temperature and
humidity records were taken in order to evaluate heat stress (Whether online, 2019). Temperature Humidity Index
(THI) was calculated by the formula according to NRC (1971). THI was also determined in the 74-80 range in warm
season. Ultrasonographic examinations of ovaries were performed to determine the noncyclic cows at 7 d intervals (d -
7 and d 7). The cow had no luteal tissue such as corpus luteum or luteal cyst and was described as non-cyclic.
Following the description of noncyclic cows, Ovsynch was initiated with a GnRH treatment (buserelin acetate, 10 pg
i.m., MSD, USA) followed by PGF,, (cloprostenol, 500 pg i.m., Egevet, Turkey) 7 d later. A second GnRH was
administered 56 h after the PGF,,, and all cows were inseminated at a fixed time (FTAI; 16 to 18 h) after the second
GnRH. All cows were inseminated by technicians with frozen-thawed conventional semen.

Ultrasonographic examinations were also performed to determine the preovulatory follicle at the onset of Ovsynch.
Preovulatory follicle sizes were classified as small (8-15 mm), medium (16-24 mm), and large (>24 mm) at the onset
of Ovsynch (Gumen et al. 2003). Following the first GnRH injection (d 0), disappearance of preovulatory follicle and
formation of corpus luteum at the PGF,, (d 7) were defined as an ovulatory response to the GnRH1. Preovulator
follicle size was determined at the time of FTAI. Cows were reexamined to determine ovulatory response to the
GnRH2 7 d after FTAI (d 17). Pregnancy diagnosis was performed 31 d and 62 d after FTAI using transrectal
ultrasonography.

Statistical Analysis

The SPSS 23.0 software (SPSS Inc, USA) was used for all statistical procedures. Days in milk, milk yields, body
condition scores, and follicle size between groups (warm and cool seasons) were analyzed with independent samples t-
test. The chi-square was used to compare all proportional data and the results were interpreted by taking Pearson chi-

square or Fisher exact test. Statistical significance level was considered at P < 0.05 and statistical tendencies were
defined at 0.05 < P < 0.10.

RESULTS

There was no difference in average lactation number (1.77 £ 0.1 vs. 1.88 £ 0.1), milk yield (35.8 £ 1.1 kg/d vs. 36.1 £
1.4 kg/d), BCS (2.65 + 0.04 vs. 2.69 + 0.05), and number of insemination (1.16 £ 0.2 vs. 1.23 + 0.2) in cool and warm
season, respectively (P > 0.05). However, days in milk (DIM) were different (P < 0.05) between warm (95.8 £ 8.9 d)
and cool seasons (133.2 £ 9.1 d). In Table 1, follicle size at the onset of Ovsynch for warm season is 19.1 + 1.1 mm,
while cool season is 20.8 + 0.9 mm. According to classification for follicle size, distributions of preovulatory follicle
size groups (small, medium, large) were 37.2%, 44.2%, 18.6% in warm season and 18.6%, 54.3%, 27.1% in cool
season. The percentage of small follicle size was statistically higher in warm season compared to that in cool season (P
< 0.05). The results in Tables 2 and 3 are grouped as small, medium, and large for follicle size at the onset of Ovsynch.
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However, there was no difference in preovulatory follicle size among small (13.5 + 0.5 mm vs. 12.9 + 0.5 mm),
medium (18.5 £ 0.3 mm vs. 18.9 £ 0.5 mm), and large (31.4 + 1.6 mm vs. 31.6 £ 2.0 mm) follicular size groups at the
onset of Ovsynch according to warm (Table 2) and cool (Table 3) seasons, respectively (P >0.05). At the time of FTAI,
preovulatory follicle size was not different (P >0.05) in warm (15.3 £ 0.3 mm) and cool (15.8 £ 0.3 mm) seasons
(Table 1).

Table 1. Ovulatory response, follicle size, and pregnancy rate in noncyclic cows that received Ovsynch during warm
and cool season

Warm season Cool season P

Parameters (n=43) (n=70)

Follicle size at the onset of Ovsynch (mm) 19.1+11 20.8+0.9 NS
Response to the GnRH1 (%, n/n) 90.7 (39/43) 81.4 (57/70) NS
Response to the GnRH2 (%, n/n) 83.7 (36/43) 87.1 (61/70) NS
Follicle size at FTAI (mm) 153+0.3 158+0.3 NS
Pregnancy rate on d 31(%, n/n) 34.9 (15/43) 35.7 (25/70) NS
Pregnancy rate on d 62 (%, n/n) 25.6 (11/43) 32.9 (23/70) NS
Pregnancy loss (%, n/n) 26.7 (4/15) 8.0 (2/25) NS

Irrespective of seasonal effect, 84.9% of cows responded to GnRH1 of Ovsynch in this study. Besides, ovulatory
response to the GnRH1 of Ovsynch was not different (P > 0.05) during warm (90.7%, 39/43) and cool (81.4%, 57/70)
seasons. Besides, ovulatory response to the GnRH2 of Ovsynch was similar (P > 0.05) during warm (83.7%, 36/43)
and cool (87.1%, 61/70) seasons, respectively (Table 1). Although there was a tendency (P = 0.05) for higher ovulatory
response to the GnRHL1 in primiparous cows during warm season (95.4%) compared to cool season (75.7%), there was
no difference in ovulatory response to the GnRH2 (81.8% vs. 86.5%), respectively (P > 0.05). In multiparous cows,
similar ovulatory response to the GhnRH1 (85.7% vs. 87.9%) and GnRH2 (85.7% vs. 87.9%) was found during warm
and cool seasons, respectively. Irrespective of seasonal effect and parity, ovulatory responses to the GnRH1 in small,
medium and large follicular size groups were 93.1%, 84.2%, and 77.8%, respectively. Preovulatory follicular size
(small, medium, large) at the onset of Ovsynch did not affect (P > 0.05) the ovulatory response to the GnRH1 during
warm (100%, 89.5%, 75%, Table 2) and cool seasons (86.4%, 81.6%, 78.9%, Table 3), respectively. The second
ovulatory response to the GnRH2 for small, medium, and large follicle size groups were 62.5%, 94.7%, 100% in warm
season (Table 2), and 92.3%, 78.9%, %100 in cool season (Table 3). Although there was no difference in the second
ovulatory response among different size follicles during cool season, the second ovulatory response was lower in cows
that had small-size follicles than in cows that had medium and large-size follicles during warm season (P < 0.05).
Table 2. Effect of follicle size at the onset of Ovsynch on ovulatory response and pregnancy rate in noncyclic cows
during warm season

Follicle size

Small Medium Large
Response to the Ovsynch 8-15 mm 16-24 mm >24 lgm
Response to the GnRH1 (%) 100 (16/16) 89.5 (17/19) 75 (6/8)
Response to the GnRH2 (%) 62.5 (10/16)? 94.7 (18/19)° 100 (8/8)°
Follicle size at FTAI (mm) 135+1.2 15.7+0.5 157+1.4
Pregnancy rate on d 31 (%) 31.3 (5/16) 47.4 (9/19) 12.5 (1/8)
Pregnancy rate on d 62 (%) 31.3 (5/16) 26.3 (5/19) 12.5 (1/8)

b Values within a row with different superscripts differ (P < 0.05).

Table 3. Effect of follicle size at the onset of Ovsynch on ovulatory response and pregnancy rate in noncyclic cows
during cool season

Follicle size
Small Medium Large

Response to the Ovsynch 8-15 mm 16-24 mm >24 mm
Response to the GnRH1 (%) 84.6 (11/13) 81.6 (31/38) 78.9 (15/19)
Response to the GnRH2 (%) 92.3 (12/13)* 78.9 (30/38)2 100 (19/19)°
Follicle size at FTAI (mm) 150+ 0.6% 15.6 £ 0.44 16.8 +0.68
Pregnancy rate on d 31 (%) 23.1(3/13) 31.6 (12/38) 52.6 (10/19)
Pregnancy rate on d 62 (%) 15.4 (2/13)» 28.9 (11/38)» 52.6 (10/19)®

a.b: Values within a row with different superscripts differ (P < 0.05).
A B: Values within a row with different superscripts show tendency (0.05 < P < 0.10).
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Pregnancy rate on d 31 was similar (P > 0.05) during the warm (34.9%, 15/43) and cool seasons (35.7%, 25/70; Table
1). Similarly, parity was not influenced by the season (P > 0.05). Pregnancy rates on day 31 were 36.4; (8/22) vs.
37.8%; (14/37) in primiparous cows and 33.3%; (7/21) vs. 33.3%; (11/33) in multiparous cows during warm and cool
seasons, respectively. Cows that had an ovulatory response to the GnRH1 (36.5%; 35/96) had a 7.1% greater
pregnancy rate (P >0.05) than cows that did not have an ovulatory response (29.4%; 5/17). The pregnancy rates and
ovulatory response to the GnRH1 and GnRH2 in cows that had different follicle sizes at the onset of Ovsynch were
shown in Table 2 and Table 3. There was no difference (P > 0.05) in pregnancy rate at d 62 in (25.6%, 11/43) warm
and cool seasons (32.9%, 23/70). There was no difference in pregnancy loss (P > 0.05) between warm (26.7%, 4/15)
and cool season (8%, 2/25; Table 1).

DISCUSSION

In the present study, it was aimed to evaluate the effect of season on hormonal response and pregnancy rates in
noncyclic dairy cows that were synchronized with Ovsynch. Comfort zone was reported at 5 to 25 °C in dairy cows
(McDowell et al. 1979) and a higher ambient temperature than 25 °C increases the adverse effect of heat stress on
reproductive performance (Roth et al. 2001). Thorton et al. (2021) reported that Holstein cows were susceptible to heat
stress due to higher core temperature, lower skin surface to mass ratio, and higher milk yield compared to other dairy
breeds. It was reported that forecast data of meteorology are mostly estimated rectal temperature of individual cows
and these values show the severity of heat stress and its adverse effect (Dikmen and Hansen 2009). Consistent with the
previous study (Dikmen and Hansen 2009), environmental temperature and relative humidity were obtained from
meteorological service and THI was higher than 72 during warm season in this study.

Heat stress impairs balance in the activity of the hypothalamo-hypophyseal-ovarian axis (De Rensis et al. 2017). Heat
stress disrupts not only pre-antral follicles, but also steroidogenic capacity, oocyte quality, and development of the
preovulatory follicle (De Rensis et al. 2021; Keskin et al. 2016; Schilller, et al. 2017). Roth et al. (2000) reported that
plasma inhibin concentration was lower in cows exposed to heat stress. Lower plasma inhibin concentration caused a
delayed regression of subordinate follicles and increased plasma follicle stimulating hormone (FSH) concentration
(Wolfenson et al. 1995). Increased preovulatory follicle size (16.4 vs. 14.5 mm) and reduced subordinate follicle size
(7.9 vs. 10.1 mm) were reported in heat-stressed cows that were assigned to shade (Badinga et al. 1993). Additionally,
previous studies reported that heat stress seriously decreased size of dominant follicles and increased number of large
follicular size (Badinga et al. 1993; Roth et al. 2000; Wolfenson et al. 1995). Schiiller et al. (2017) found that
increment of each unit of THI decreased follicle size by 0.1 mm at the time of insemination. Consistent with the
previous studies, a statistically lower percentage of small-sized follicles (about %20) in warm season could be a
significant factor compared to cool season in this study. Besides, the average preovulatory follicle size at the onset of
synchronization protocol was 1.7 mm lower in warm season compared to that in cool season.

Ovulation synchronization protocols such as Ovsynch synchronize ovarian follicular dynamic and have been proposed
as a plausible approach to improving reduced fertility in heat stress (Roth et al. 2001; Wolfenson and Roth 2019).
Since ovulation failure is higher (12.4 vs. 3.4%) under heat stress (Lopez-Gatius et al. 2005), the first GnRH of
Ovsynch is required to induce ovulation (Dirandeh 2014; Sartori et al. 2001). The fertility success of Ovsynch is
positively associated with ovulatory response to the GhRH1 and achievement of higher progesterone concentrations
before PGF2a injection. Ovulation following GnRHI1 results in the onset of a new follicular wave and ensures the
synchronization with healthy preovulatory follicles (Bello et al. 2006; Bisinotto et al. 2010). Ovulatory response to the
GnRH1 highly ranged from 56 to 97% at random stages at the onset of Ovsynch (Bello et al. 2006; Bisinotto et al.
2010; Carvalho et al. 2015; Chebel et al. 2006; Dirandeh 2014; Keskin et al. 2011; Vasconcelos et al. 1999). Besides, it
was reported that noncyclic cows had higher ovulatory response to the GnRH1 than cyclic cows (Carvalho et al. 2015;
Gumen et al. 2003; Moreira et al., 2001). Gumen et al. (2003) and Carvalho et al. (2015) reported that noncyclic cows
(88% and 81.1%) had approximately 20% higher ovulatory response than cyclic cows (62% and 60.3%), respectively.
Consistent with the previous studies (Carvalho et al. 2015; Gumen et al. 2003; Moreira et al. 2001), a large proportion
of noncyclic cows (84.9%) responded to GnRH1 of Ovsynch in this study. In addition, there was no difference in
ovulatory response to the GnRH1 regarding seasonal effect (90.7% for warm and 81.4% for cool season) in the present
study. Besides, the difference in follicle sizes at the onset of protocol did not affect the ovulatory response to the
GnRH1 of Ovsynch.

It was well known that hypothalamo-pituitary-ovarian axis activity and secretion of gonadotropins are negatively
affected during heat stress (Hansen 2019; Schaller et al. 2017; Wolfenson and Roth 2019). The presence of more than
10 mm follicle size did not guarantee ovulation following administration of the first GnRH of Ovsynch (Bello et al.
2006),. The majority (75% in warm and 78.9% cool seasons) of cows had follicular cyst (large-size follicle group)
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responded to first GhRH of Ovsynch in this study. Consistent with our results, Gumen et al. (2003) reported that 72 to
90% of noncyclic cows with follicular cyst responded to GnRH administration.

It was reported that cows had a higher ovulatory response to the GnRH2 than the first GnRH in Ovsynch (Vasconcelos
et al. 1999). Ovulatory response to the GnRH2 ranged from 75.9 to 100% in previous studies (Carvalho et al. 2015;
Dirandeh 2014; Gumen et al. 2003; Moreira et al. 2001; Stevenson et al. 2006; Vasconcelos et al. 1999). In this study,
our results for ovulatory response to GnRH2 in noncyclic cows were consistent (87.1%, for warm season and 83.7%
for cool season) with the previous studies. However, the second ovulatory response was lower in cows that had small-
size follicles at the onset of protocol compared to cows that had large and medium sized follicles during the warm
season. It is well known that GnRH induces LH release and the lack of ovulation in response to GnRH may have been
due to the stage of follicle development at the time of administration (Wijma et al. 2017). Heat stress and/or other
factors that resulted in the small follicle diameter at the onset of the protocol may have continued to adversely affect
the development of these follicles at the time of the second GnRH.

As in this study, the cooling approach based on evaporation from the skin from with fans following short-term spraying
of water is the first strategy to prevent hyperthermia and disruptions of heat stress on fertility in dairy herds
(Wolfenson and Roth 2019). Fertility was influenced by the efficiency of the cooling approach in cows that were
exposed to heat stress (Roth 2008; Hansen 2019). While the pregnancy rate was 25-27% in Oklahoma and Kansas in
heat-stressed cows (Voelz et al. 2016) that were housed with shade in a study, the pregnancy rate was 32% in Florida
in heat-stressed cows that were housed with fans and sprinklers in another study (Zolini et al. 2019). Besides, Schiiller
et al. (2017) showed that exposure the higher (>72) THI one day before insemination caused a reduced pregnancy rate
from 31 to 12% in cows. Although it was hypothesized that heat stress has a negative effect on reproductive
performance (De Rensis et al. 2017; Schiiller et al. 2017; Wolfenson and Roth 2019), there was no difference in
pregnancy rate between warm and cool seasons in this study. Administration of GnRH at the onset of ovulation
synchronization protocols is recommended to improve fertility due to low LH surge and ovulation failure during
summer (Wolfenson and Roth 2019). A higher progesterone concentration before and after timed Al is critical for
embryo establishment and a greater pregnancy rate at timed-Al protocols (Wiltbank et al. 2014). The use of timed Al
protocol and higher response to the GnRH1 in warm season might have prevented the difference in fertility between
seasons in this study. Higher ovulatory response to the GnRHL1 is a potential indicator of a greater pregnancy rate in
cows (Carvalho et al. 2015; Chebel et al. 2006). Carvalho et al. (2015) found a 16.4% greater pregnancy rate in cows
that ovulatory response to the GnRH1 than in cows that did not ovulate. Similar to the previous report, although there
was no statistical difference, the difference in pregnancy rate was 7.1% between cows that ovulated after GhnRH1 and
did not ovulate. However, similar body condition scores and follicle sizes at the time of FTAI might have contributed
to explaining the similar pregnancy rate between warm and cool seasons (Keskin et al. 2016; Santos et al. 2001).
Furthermore, delaying the time of insemination (>90 days) due to higher negative energy balance in early lactation
might have contributed to obtaining higher fertility in cows subjected to Ovsynch during warm season (Wiltbank et al.
2008). Cows had peak milk yield in early lactation (approximately 45 to 70 days) and had greater metabolic heat stress
than cows that had low milk yield (Wheelock et al. 2010). It was well known that continuation of the negative energy
balance during peak milk yield and the adverse effect of heat stress could prevent the obtaining optimal pregnancy rate
in noncyclic cows received Ovsynch protocol (Santos et al. 2009; Wilthank et al. 2002). Wiltbank et al. (2008) stated
that the pregnancy rate of noncyclic cows was similar to cyclic cows when Ovsynch protocol started after postpartum
day 100. Delaying the onset of protocol (Wiltbank et al. 2008) and optimal precautions such as cooling approach (Roth
2008) and nutrition could tolerate the deleterious effect of heat stress on pregnancy rate in this study during warm
season.

Although there was a great percentage of difference in pregnancy loss between warm season (26.7%) and cool season
(8%), the lack of statistical difference might have resulted from the small number of animals in this study. Previous
studies revealed that heat stress leading to elevated body temperature directly damages oocyte and also leads to early
embryo death (Nanas et al. 2021). The results of the previous study clearly demonstrated that the warm season resulted
in significantly more pregnancy loss when compared to cool season (Alnimer et al. 2009; Hansen 2002; Nanas et al.
2021; Wolfenson and Roth 2019). Although a low number of animals in groups might have masked the statistical
difference, pregnancy rate on d 62 was relatively 22.2% (a difference of 7.3%) lower in this study.

CONCLUSIONS
The seasonal difference did not affect the first and second ovulatory response to the GnRH and pregnancy rate in

noncyclic Holstein cows that received Ovsynch protocol. Pregnancy loss was relatively higher in warm season than
cool season. It was concluded that delayed the onset of synchronization protocol, higher ovulatory response to GnRH
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of Ovsynch, and cooling strategies may offer similar fertility in noncyclic cows during warm season compared to that
during cool season. Comprehensive future studies are needed to increase ovulation response and fertility under heat
stress in noncyclic cows treated with the Ovsynch protocol.
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ABSTRACT ARTICLE INFO
The research has been conducted to find the clinical efficacy and safety of preanaesthetics Research article

and induction agents based on clinical and serum biochemical indicators in rabbits. Eight Received: 09.05.2022
healthy rabbits (3.0-3.5kg) of either sex were arbitrarily allocated into two groups: Group Accepted:26.07.2022
DK (diazepam-ketamine) and Group DFK (diazepam-fentanyl-ketamine). Rabbits were Keywords:

received intramuscular diazepam (5mg/kg), fentanyl (0.02 mg/kg) and ketamine (35 Anaesthesia, ketamine,
mg/kg). Data on clinical parameters (rectal temperature, heart rate, and respiratory rate) diazepam, fentanyl,
and reflexes (righting reflex, palpebral reflex, and pedal reflex) were evaluated before and biochemistry, rabbit

at 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 minutes after injection of anaesthetics. Blood
samples were aspirated before anaesthesia and 30 minutes following induction. Serum
Albumin, Globulin, Cholesterol, Triglyceride, Total Protein, High-Density Lipoprotein
(HDL), Low-Density Lipoprotein (LDL), Creatinine, Calcium, Phosphorus, Sodium,
Potassium, and Chlorine were evaluated through a semiautomatic biochemistry analyzer. In
this study, no significant changes in rectal temperature were observed in the animals of
group DK during anaesthesia. During anaesthetic cascade, heart rates and respiration rates
in both the groups were reduced significantly (P< 0.05). In DFK-injected rabbits, the return
of righting and palpebral reflexes were delayed. The DFK groups had considerably (P<
0.05) longer surgical anaesthesia than the DK groups. In terms of serum biochemistry, DK-
treated rabbits had significantly lower total protein, globulin, creatinine, HDL, sodium, and
potassium concentrations (P< 0.05). Total protein, cholesterol, HDL, and potassium levels
decreased significantly (P<0.05) after DFK treatment. The DFK combination offered
appropriate anaesthesia for rabbits, as evidenced by a prolonged anaesthetic time,
acceptable cardiopulmonary and other clinical indices, and moderate changes in serum
biochemical profiles.

INTRODUCTION

Rabbits are popular companion animals that are frequently employed in experimental surgery and scientific research
(Kihg 2004; Brodbelt 2009). Because of their biological homology to humans, rabbits are frequently used to develop
various sorts of human disease model for wide angle research (Oguntoye and Oke 2014). The susceptibility of the
rabbit respiratory center to the depressive effects of anaesthetic regimens has been blamed for the high rate of death
during rabbit anaesthesia. As a result, in rabbits, achieving a safe and suitable depth of anaesthesia, as well as a
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sufficient length of anaesthesia, remains difficult. There are a variety of injectable anesthetic drugs available for rabbit
anaesthesia (Grint and Murison 2008).

Diazepam and ketamine are commonly used for anaesthesia in rabbits (Oguntoye and Oke 2014). When ketamine
hydrochloride is operated as a single anesthetic agent, hypertonus, inadequate muscular relaxation, tenacious pain
responses, and vicious recovery from anaesthesia occur (Chen 2015), necessitating the inclusion of preanaesthetic
drugs. When used in conjunction with xylazine or diazepam to produce surgical anaesthesia, ketamine is remarkably
effective. Diazepam generates good sedation but has no analgesic effect and causes very minor haemodynamic and
respiratory alterations (Yanmaz et al. 2016). Although it can induce severe respiratory depression, fentanyl citrate
causes very minor alterations in circulatory variables. The beginning of the activity after intramuscular administration
is seven to eight minutes, and the activity will last one to two hours. The respiratory depressive effect of fentanyl, like
that of longer-lasting opioid analgesics, could remain longer than the analgesic effect (Dupras et al. 2001). Based on
these facts, the research has been conducted to evaluate the cardiopulmonary and other clinical changes and to assess
the serum biochemical alterations following anaesthesia with diazepam-ketamine and diazepam-fentanyl-ketamine
combinations in the rabbit.

MATERIALS AND METHOD

The Study has been conducted under the guidelines provided by Animal Welfare, Experimentation and Ethics
Committee (AWEEC) of the Faculty of Veterinary Science, Bangladesh Agricultural University (BAU), Mymensingh
[Permission number (AWEEC/BAU/2021 (45)].

Experimental Animals

Eight clinically healthy White New Zealand rabbits of either sex, weighing 3.0-3.5 kg and aged between 8 and 10
months were used in this investigation. The rabbits were given a 7-day acclimatization period before the
commencement of the experiment. They were housed in individual cages. Seasonal fresh grass, fresh vegetables,
commercial rabbit feed, and ad libitum water were supplied to the animals. Food, but not drink, was put on hold for 12
hours before the initiation of the experiment.

Experimental Design

The experimental animals were indiscriminately allocated into 2 groups consisting of 4 rabbits in each group. Drugs
were administered as follows: Group DK: Diazepam- Ketamine, Group DFK: Diazepam- Fentanyl- Ketamine.

Group DK

The animals were anesthetized with Diazepam (Easium®, Opsonin Pharmaceuticals, Bangladesh) and Ketamine
hydrochloride (Ketalar®, Popular Pharmaceuticals, Tongi, Bangladesh). Diazepam was administered intramuscularly at
5 mg/kg body weight. After 15 minutes, Ketamine was injected at 35 mg/kg body weight intramuscularly This
anaesthetic protocol was adopted from published paper reported by Khan et al (2019).

Group DFK

The animals of this group were anesthetized with Diazepam (Easium®, Opsonin Pharmaceuticals, Bangladesh),
Fentanyl (Fentanyl Citrate®, Martindale Pharmaceuticals, Romford, UK), and Ketamine hydrochloride (Ketalar®,
Popular Pharmaceuticals, Tongi, Bangladesh). Diazepam was administered intramuscularly at a dosage rate of 5 mg/kg
BW. Fentanyl was delivered intramuscularly at a dosage rate of 0.02 mg/kg BW after 15 minutes (Henke et al., 2005).
After 15 minutes of fentanyl administration, ketamine was given intramuscularly at a dosage rate of 35 mg/kg BW.

Anesthetic Procedure

The animal was placed on the operating table before anaesthesia. The animal was then placed in a dorsal position. The
anesthetic drugs were then administered intramuscularly with disposable plastic syringes containing 1 ml and 3 ml.
Puncture of the needle and observation of various reflexes were used to investigate and confirm induction.

Clinical Evaluation

Before the injection (0 minutes) and at 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 minutes after the administration of
the anesthetic agent ketamine, the heart rate, respiration rate, and body temperature were recorded. Following the
injection, the level of anaesthesia was measured using the righting reflex, palpebral reflex, and pedal reflexes every 10
minutes until the anaesthesia was terminated in both groups. The time between the administration of anaesthetics and
the disappearance of the righting reflex was used to calculate the induction time. The capacity of the animal to
reestablish the righting reflex was used to assess recovery from anaesthetic.
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Clinical Examination of Temperature, Respiratory Rate, and Heart Rate

A stethoscope was placed on the lower left lateral thoracic wall to assess the heart rate. The body temperature was
recorded using a thermometer and the respiratory rate was determined using a stethoscope by measuring the chest
movement/excursion of the thoraco-abdomen.

Clinical Examination of Reflexes

The rabbit's righting reflex was assessed by timing how long it took it to move from dorsal to sternal recumbency.
When no response was elicited by stroking the dorsal eyelid with a cotton-tip applicator, the palpebral reflex was
reported as missing. The pedal reflexes were checked by pinching the hind limb with a needle (right and left).

Collection of Blood Sample for Biochemical Examinations

Each experimental animal had three ml of blood drawn with a 5 ml disposable syringe, which was immediately
transferred to a vacutainer (clot activator tube) for serum separation. For biochemical analysis, the supernatant serum
was collected in an Eppendorf tube using a micropipette. Total Protein (TP), Albumin, Globulin, Cholesterol,
Triglyceride (TG), Calcium (Ca), Phosphorus (P), High-Density Lipoprotein (HDL), Low-Density Lipoprotein (LDL),
Creatinine, Sodium, Potassium, and Chloride were all measured in the serum samples. The serum biochemistry was
measured using a semiautomatic biochemistry analyzer.

Statistical Analysis

All the data were expressed as Mean + SEM (Standard Error of Mean). To compare data within and between the
groups, one-way ANOVA (Analysis of Variance) was done using Statistical Package for the Social Sciences (SPSS)
version 20.0. Probability P<0.05 or less was regarded as statistically significant.

RESULTS

Effect of Different Anaesthetic Combinations on Clinical Parameters in Rabbit

Effect on Rectal Temperature (RT)

Throughout the experiment, no significant deviations in rectal temperature in the animals in group DK were notified.
When compared to the preanaesthetic control value, the rectal temperature in group DFK was considerably lower at 80
minutes during the anaesthetic period (Figure 1).
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Figure 1. Effects of different anaesthetic combinations on body temperature

Effect on Heart Rate (HR)

We found significant (P<0.05) changes in the animals of group DFK at various time intervals during the anaesthetic
period when compared to the preanaesthetic control value. HR in the animals of group DK was considerably (P<0.05)
reduced during the anaesthesia period at 10 and 70 minutes (Figure 2).
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Figure 2. Effects of different anaesthetic combinations on heart rate

Effect on Respiratory Rate (RR)

The respiration rate was considerably lower in the animals of group DFK at 10-100 minutes when compared to
preanaesthetic control values. When compared to preanaesthetic control values, the RR in group DK animals was
considerably lower at 10 minutes (Figure 3).
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Figure 3. Effects of different anaesthetic combinations on respiratory rate

Comparison of Different Anaesthetic Regimens on the Reflex Responses in Rabbits

Table 1 shows the effect of different anaesthetic combinations on certain reflexes in rabbits. Animals of both groups
lost their righting reflex within 1 minute of induction. The animals in group DFK have the faster disappearance of
righting reflex. In comparison to group DFK, the duration of the loss of the palpebral reflex was longer in group DK. In
the animals of group DK, the pedal reflexes were never fully lost. The animals in group DK had a faster recovery of the

righting reflex. In the DFK group, the withdrawal time of the palpebral reflex was found to be as long as 114.5+ 0.707
minutes.
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Table 1. Effect of different anaesthetic combinations on the reflex responses following anaesthesia in rabbits

Group  Loss of Return of Loss of Return of Loss of Pedal  Return of
Righting Righting Palpebral Palpebral Reflex (min)  Pedal
Reflex (sec)  Reflex(min) Reflex (sec) Reflex (min) Reflex
(min)
DK 19.540.707 88+ 2.828 24+ 2.828 76.5+2.121 - -
DFK 14+ 0 116.5+2.121 16.5+ 0.707 114.5+0.707 25.5+ 0.707 24+2.828

Comparison of Different Anaesthetic Regimens on the Onset of Induction and Duration of Anaesthesia in
Rabbits

Table 2 displays the influence of various anaesthetic combinations on the beginning of induction and duration of
anaesthesia. In both the groups, the average onset of the induction period was 19.5+ 0.707 sec and 14+ O sec,
respectively. The animals in group DFK had a substantially longer anaesthetic duration (2.255+ 0.049h).

Table 2. Effect of different anaesthetic combinations in rabbits on the onset of induction and duration of anaesthesia

Anaesthetic Combinations Onset of Induction Time (sec) Duration of Anaesthesia (hr)
DK 19.5+ 0.7072 1.135+0.0352
DFK 14+ QP 2.255+0.049°

Values with different superscript letters in the same column differ significantly at 5% level of significance. +: SE
Effect of Different Anaesthetic Combinations on Biochemical Parameters in Rabbit

When compared to the preanaesthetic control value, the TP values of groups DK and DFK were significantly (P< 0.05)
lower at 30 minutes during anaesthesia (Table 3). At 30 minutes after anesthesia, there were significant differences in
the serum total protein levels between the groups DK and DFK. At 30 minutes’ post-induction, we found no significant
(P>0.05) changes in serum albumin levels in the animals of groups DK and DFK. While at 30 minutes after anesthesia,
we noticed a substantial difference in the albumin levels between the groups DK and DFK. The serum creatinine level
in group DK animals was significantly (P<0.05) lower at 30 minutes of the onset of anaesthesia. In the group DFK,
however, there were no significant changes in creatinine levels were observed at this point. The differences in
creatinine values between the groups DK and DFK were determined to be statistically significant. In this study, the
serum cholesterol level in the animals of group DK was substantially higher at 30 minutes contrasted to its
preanaesthetic control values. When compared to preanaesthetic control values, blood cholesterol levels in group DFK
animals were significantly (P< 0.05) lower after 30 minutes following induction of anaesthesia. When the groups DK
and DFK were compared 30 minutes after the anesthetic, we noted a significant difference in cholesterol levels. At 30
minutes, the triglyceride level in the animals in group DK was substantially (P< 0.05) higher than the preanaesthetic
control values. The animals in group DFK showed no significant change after 30 minutes. At 30 minutes after
anesthesia, there were significant differences in the triglyceride levels between the groups DK and DFK. When
compared to preanaesthetic control values, the value of HDL in the animals of groups DK and DFK was significantly
(P<0.05) lower 30 minutes following induction. The value of LDL was significantly (P<0.05) elevated in the animals
of groups DK than those of DFK after 30 minutes of induction. At 30 minutes after induction, it was observed that the
difference in HDL and LDL values between the DK and DFK groups was statistically significant.

The value of sodium in the animals of group DK was found to be significantly (P<0.05) lower but in the animals of
group DFK was found to be significantly (P<0.05) higher at 30 minutes after induction. At 30 minutes following
anesthesia, we noticed a substantial difference in sodium levels between the groups DK and DFK. When compared to
the preanaesthetic control values, the potassium level in the animals of groups DK and DFK was significantly (P<0.05)
lower at 30 minutes after induction. At 30 minutes after anesthesia, the difference in potassium levels between the
groups DK and DFK was determined to be statistically significant. Calcium and phosphorus levels, on the hand, in the
animals of groups DK and DFK were significantly (P<0.05) higher at 30 minutes in both the groups compared to their
initial control values. At 30 minutes after induction, the difference in calcium and phosphorus between the groups DK
and DFK was found to be statistically significant. At 30 minutes after induction, the value of chloride was significantly
(P<0.05) greater in the animals of group DFK. In contrast to preanaesthetic control values, we noticed no significant
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change in the animals of group DK at 30 minutes after induction of anaesthesia. At 30 minutes’ post-induction, we
found significant (P>0.05) changes in serum chloride level between the group DK and DFK.

Table 3. Effects of different anaesthetic combinations on certain serum biochemical parameters

Parameter Group Preanaesthetic 30 min after induction
Control Value
. DK 6.54+ 0.36 % 5454+ 0.028
Total protein (gm/dl) DFK 6.52% 0.212> 5.567 £ 0.057%
_ DK 3.350% 0.212 3.127+ 0,028
Albumin (gm/dI) DFK 3.54% 0.30™ 3.237+ 0.012%
N dl DK 1.37+0.124% 0.55+ 0.05
Creatinine (mg/di) DFK 1.44+0,09 ™ 1.584% 0,040
" P DK 94.33+0.38 ™ 97.71+ 0.130™
Cholesterol (gm/dl) DFK 94.69+0.414 82.287+ 0.689 "
Trialveeride (am/dl DK 85.13+2.39 117.747 + 0.143
riglyceride (gm/dI) DFK 83.83+1.514 86.457+ 0.487 %
DK 41.54%0.250 35.594+ 0,020
HDL (gm/dI) DFK 42.3320.455 > 24.634% 0,058
DK 33.44%0.405 38.917 + 0.035™
LDL (gm/di) DFK 33.46+0.22% 40.714+ 0.032"
Sod » DK 154.14+0.33 145 4+ 0.556
odium (mmolfl) DFK 154.1+0.53 % 105.534% 0.378"
Dotass » DK 4.51+0.286 3.547+ 0.030 ™
otassium (mmol/l) DFK 4.4620.121 3.437+ 0.015%
Calei dl DK 9.36+0.35 > 13.3 0.2
alcium (mg/di) DFK 9.3620.36 11.34% 0.102%
DK 2.61+0.209 4.184+ 0,078
Phosphorus (mgfdI) DFK 2.7920.22% 3.762 0.04
chiorid ” DK 106.9+0.47 106.434 + 0.450
oride (mmolfl) DFK 107.81+0.549 1304+ 0.3%

Values with different superscript letters in the same row (a, b) and the same column (x, y) differ significantly at 5%
level of significance. +: Standard Error

DISCUSSION

Throughout the anaesthetic period, there were no significant changes in rectal temperature in groups DK and DFK in
this study. Similar findings have been reported by others (Gonzalez et al. 2003; Oguntoye and Oke 2014). The heart
rate of the animals in group DK was considerably higher at 50 minutes than it was before anesthesia. In the animals of
group DFK, the heart rate was dramatically reduced at 10- 20 minutes, then gradually increased throughout the
anaesthetic period before returning to preanaesthetic control values at 100 minutes. Similar findings have been reported
by others (Gil et al. 2004; Chen 2015). They found that the sympathetic provocation of ketamine and the limited
cardiovascular influence of diazepam raised heart rate. In another study, the heart rate was marginally affected by
hypertension and cardio-stimulant consequences of dissociative anaesthetic agents (Dupras et al. 2001).

In this investigation, the RR was first reduced from its preanaesthetic control values, then fluctuated up to recovery in
both groups of animals. In group DFK, there was much higher respiratory depression. Thurmon (2007) found that
diazepam-ketamine combination reduced respiratory rate in rats, which matched our findings. Ketamine, on the other
hand, decreased respiratory rate due to CNS depression and a reduction in the respiratory center's sensitivity to carbon
dioxide (Dubois et al. 2004).

Several investigations have identified the loss of the righting reflex, palpebral reflex, and pedal withdrawal reflex as the
onset of anaesthesia, while recovery has been described as the reappearance of all of these reflexes (Henke et al. 2005;
Karasu et al. 2018). Because no surgical intervention was conducted in this investigation, the surgical anaesthetic
duration was measured using the righting reflex, palpebral reflex, and pedal withdrawal reflex. When compared to the
other groups, group DFK had the longest duration of anaesthesia and the shortest period of loss of righting and
palpebral reflex. Karasu et al. (2018) and Bienert et al. (2014) described that in adults, healthy rabbits' reflex loss and
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return timings vary according to the dose of anaesthetic regimes, with higher doses resulting in longer sedation
durations and longer pedal withdrawal reflex recovery times. The administration of a combination of diazepam,
fentanyl, and ketamine may have produced the difference in the periods of loss and recovery of the righting and
palpebral reflexes in this investigation.

In this study, we found that after 30 minutes, the values of TP and albumin in both groups of rabbits were lower than
their preanaesthetized control values. The decrease in TP and albumin values under intramuscular anaesthesia in
rabbits was reported by Akter et al. (2020) in sheep, which is consistent with this finding. The decrease in TP and
albumin in this study could be related to anaesthetic drug haemodilution and haemodynamic alterations in cell
membrane permeability. Because haemodilution lowers the haematocrit, the serum protein content may drop Orr et al
(2005). At 30 minutes after induction, animals in the DFK group had higher values of total protein and albumin than
those in the DK group. It might be because DFK combinations have a long-lasting analgesic effect. When compared to
preanaesthetic control values, serum creatinine levels in group DK were lower at 30 minutes. Rahman et al. (2021)
found an increase in serum creatinine 5 minutes following xylazine-ketamine treatment in sheep, which contradicts our
findings. In this experiment, the DFK group's serum creatinine levels at 30 minutes after induction were higher than
those of the animals in the DK group. The anaesthetic mixture (DFK) may cause an increase in serum creatinine due to
a decrease in glomerular filtration rate, hypotension, and hypoxaemia (Dubois et al. 2004), which is agreed to this
finding. However, in this investigation, lower creatinine concentrations in DK group could be linked to the
anaesthetics' short-term effects on renal function.

The liver and the stress response have a direct impact on serum cholesterol levels. At 30 minutes after induction, blood
cholesterol levels were considerably lower in group DK and significantly higher in group DFK in this investigation.
Similar findings have been reported by others (Gil et al. 2004). At 30 minutes after anesthesia, the DFK group's
animals had lower serum cholesterol values than the DK group's animals. The increase in serum cholesterol levels
following diazepam-ketamine may be related to diazepam, which is a hepatotoxic medication. Lipolysis caused an
increase in serum cholesterol levels. Under the stimulus of catecholamines, lipolysis increases, and corticosteroids aid
fat mobilization. The most frequent form of lipid storage is triglycerides, which are an important source of energy. This
conclusion is in line with the findings of Gil et al. (2004).

Some authors have reported an increase in plasma triglyceride levels after diazepam-ketamine injection (Hedenqvist et
al. 2001), which is consistent with our findings in groups DK and DFK. In both groups, the HDL value was
considerably lower at 30 minutes compared to preanaesthetic control values. However, the LDL value was
considerably higher at 30 minutes compared to preanaesthetic control values in the animals of both groups. Similar
findings have been reported by others (Venkatesanet al. 2006; Perumal et al. 2007). As opposed to the animals in the
DK group, the DFK group's animals had lower HDL values and higher LDL values at 30 minutes’ post-induction.
Because ketamine promotes sympathetic nerve activity, ketamine anaesthesia decreased serum HDL levels while
increasing serum LDL levels. The sympathetic nervous system increases the concentration of free fatty acids in plasma
by promoting lipolysis in adipose tissue. In this investigation, the value of sodium was lower in group DK, contrary to
Gil et al. (2004) findings. The value of sodium, on the other hand, was increased in group DFK, which corresponded
with the findings of the previous study (Gil et al. 2004). As a result, the elevated serum sodium concentrations are
probably linked to a decrease in renal blood flow. Potassium levels in all groups of animals were lower than
preanaesthetic control levels. After the injection of fentanyl, which appears to modify the function of anaesthetic
regimens, hypokalemia may arise in the DFK group.

In this investigation, the calcium value of the animals in groups DK and DFK was raised at 30 minutes when compared
to preanaesthetic control values. Similar findings have been reported by others (Gil et al. 2004; Grint and Murison
2008). All groups' serum phosphorus concentrations were higher at 30 minutes than preanaesthetic control values,
which is consistent with the findings of Khalaf et al. (2014) and Gallego (2017). During renal failure, the level of
phosphorus rises. Increased phosphorus concentrations after DK treatment may be linked to a decrease in renal blood
flow. Benzodiazepines diminish glomerular filtration rates, and ketamine—diazepam alters the renal anatomy of rabbits,
according to other researchers (Zahir et al. 1995).

From preanaesthetic control levels, serum chloride concentration fell in group DK but increased in group DFK. Gil et
al. (2004) found a considerable increase in serum chloride levels after DK treatment, which corroborated this finding.
Because the kidney is the principal site of excretion of this electrolyte, decreased renal blood flow owing to diazepam
could be the source of the higher plasma chloride levels (Bienert et al. 2014).
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CONCLUSIONS

Based on the findings of the clinical serum biochemical profile, it is suggested that diazepam-fentanyl-ketamine
produced sufficient depth and duration of anaesthesia compared to diazepam-ketamine. Both combinations produced
similar changes in serum biochemistry. Thus, for delicate and time-consuming surgery, diazepam-fentanyl-ketamine
combination may be useful.
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ABSTRACT ARTICLE INFO
In this study, the external quality characteristics of eggs belonging to Linda accidents, a Research article
poultry species, were investigated with a data mining approach. The 288 Linda goose eggs Received: 02.11.2022
used in the study were 36 weeks old; Their width was 52.34 mm, egg length was 76.8 mm, Accepted: 09.12.2022
egg weight was 120.43 g, and shape index value was 68.26. Eggs were clustered according Keywords:

to shape index and weight measurements using the K-means clustering algorithm, a data Linda, goose, data
mining approach. Statistically significant differences were found between the clusters in mining method, egg,
width, height, shape index, and weight (p<0.05). The findings of our study showed that quality

eggs with a low index had high- weight; eggs with a high index were low-weight eggs.
According to the results of this study, it was concluded that the shape index value might be
related to egg weight. More detailed inferences can be made using data mining algorithms
for different poultry species.

INTRODUCTION

It is accepted that geese are one of the first domesticated poultry species after the chicken (Kozék 2019). Although it
seems to be a developed sector in some regions of Turkey, it is widely produced and consumed in Eastern Anatolia,
especially in the provinces of Kars and Ardahan and its surroundings (Wilson and Yilmaz 2013, Saatci et al. 2021).
Geese are generally divided into three classes according to their size. To light goose breeds; Chinese and Roman geese,
medium-sized goose breeds; Pilgrim, Heavy bodied goose breeds; Examples are the Embden and Linda geese. Linda
geese were obtained by combining the domestic geese of Russia and the goose breeds such as Adler, Gorky and
Solnechnogorks, especially the Chinese goose. It is reported that the registration of this goose breed took place in 1994,
which was recent. In addition, the annual egg production of Linda geese is low compared to other laying geese, and it
is reported that the egg weight varies between 119.6-192.3 g (Sari et al. 2019; Karabulut 2021a; Saatci et al. 2021).
Linda geese have been reported to be one of the preferred hybrids in Turkey in the last 10 years (Kaya and Yurtseven
2021). There is a limited number of studies on Linda geese in geese raised in Turkey (Sari et al. 2019, Karabulut
2021a). Egg weight depend on age (Eroglu and Yetisir 2022; Kucharska-Gaca et al. 2022), breed (Karabulut 2021a,
Akm and Celen 2022a), management methods (Saatci et al. 2021) and laying period factors (Kucharska-Gaca et al.
2022) Since egg weight affects hatching performance and chick quality, it is one of the most important egg quality
characteristics for the hatching sector (Ugar et al. 2022).

Cluster Analysis

Clustering methods are defined as unsupervised learning methods. They are methods that can make evaluations without
needing a control variable to determine the densities of the distributions of similar observations in terms of the
examined characteristics. While the observations within the clusters formed are similar, there are differences in
observations between clusters (Altunkaynak 2022). Cluster analysis is divided into hierarchical and non-hierarchical
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methods. In hierarchical clustering analysis, the number of clusters is not certain, and it is the examination of the data
by combining or separating according to clustering around the determined centers. Non-hierarchical clustering analysis
is based on the principle that densities suitable for the specified number of clusters form clusters.

K-means Clustering Method

The k-means clustering method is a non-hierarchical clustering method that can be applied to large and complex data
structures. The number of clusters is determined by the experiments of the researcher and the approaches used to
determine the optimal number of clusters, and each observation belongs to only one cluster.

Steps of the K-means clustering algorithm; determining the number of clusters, choosing k centers randomly, assigning
each observation to the nearest k center by calculating its distance from the k center, calculating the new center for the
formed clusters, choosing the cluster structure of the observations in which the sum of the within-cluster error squares
is minimum after the determined iteration is selected as the final clustering (Altunkaynak 2022).

Metrics used in calculating distances in the K-means clustering algorithm; 1t can be listed as Euclidean distance,
Manhattan distance, Pearson correlation distance, Spearman correlation distance, and Chebychev distance
(Abdulhafedh 2021). The most commonly used measure among these is the Euclidean distance, and according to this
measure, the i. observation and the j. The formula for the distance between the observations is given in the equation
(Altunkaynak 2022, Lantz 2019).

p
dij = Z Xim — ij)2
m=1

In K-means clustering analysis, the determination of the number of clusters and the determination of the starting point
cause the results to vary. Therefore, different cluster structures should be handled comparatively, and business
information to be segmented should be prioritized. The optimum number of clusters is determined by comparing the
Total Error Sum of Squares values calculated for each clustering study created according to different cluster values. In
the literature, different hierarchical and non-hierarchical algorithms can be alternatives to K-means clustering methods.
The fact that these algorithms are handled with different scenarios according to business information and determined
purposes affects the quality of the knowledge levels of the clusters.

In this study, the variation of egg weight according to shape index in Linda goose eggs was investigated with the k-
means clustering method, which is a non-hierarchical clustering algorithm. In the comparisons made for the cluster
structures, there were differences between the clusters in terms of external quality characteristics. In particular, it was
concluded that the eggs in the cluster with a high shape index had low weight.

MATERIALS AND METHOD
Material

The material of this study consists of 288 fresh eggs obtained from a 36-week-old Linda goose flock of the same
breeder reared with traditional methods in the Konya region. Laying goose feed (17% HP) and water were given ad
libitum.

Methods

Each egg was numbered, and egg weights were determined with a balance with a precision of 0.01 g. The distance
between the blunt and sharp end of the eggs is the length of the egg; The width of the equatorial region was evaluated
as egg width and measured with a digital caliper with 0.01 mm precision (Karabulut 2021b). The shape index value,
one of the egg's external quality characteristics, was determined by the formula "Shape index = (Egg length / Egg
width) x 100".

Statistical analysis

The descriptive statistics of the quantitative variables used in the study were reported with mean, standard deviation,
minimum, maximum, and interquartile range. Cluster structures were created with the K-means clustering algorithm,
one of the clustering algorithms. The Kolmogorov-Smirnov test was used to examine normality. Welch's F test was
used when the homogeneity of the variances was not met to determine the mean differences between the clusters and
the differences between the clusters Games-Howell Post-Hoc test was performed the as the multiple comparisons. IBM
SPSS 22 and R studio (version 4.1) were used for the study's statistical analysis. A p-value less than 0,05 was
statistically significant.
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RESULTS

A summary of the descriptive statistics of eggs for width, height, weight, and Shape Index measurements were given in
Table 1.

Table 1. Descriptive statistics of eggs for width, height, weight, and Shape Index measurements

Standard Interquartile
Parameter Mean Deviation Minimum Maximum | Range (IQR)
Egg Width 52,34 1,49 47,47 56,24 1,74
Egg Length 76,8 3,61 66,99 89,47 4,07
Egg Weight 120,43 10,13 92,86 147,67 12,36
Shape Index 68,26 3,02 58,21 75,3 3,61

No outlier observations were detected when examining the shape index and weights of the observations together. In
Figure 1, the distribution of measurements can be seen in the histogram graphs of the frequency of the variable
separately. It has been seen that the standard deviation of the weight variable was higher than the other variables, and
standardized data were used to perform the clustering.
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Figure 1: Histogram plots of some external quality characteristics of eggs

K-means cluster structures were formed using weight and shape index measurements of 288 Linda goose eggs. The
optimal number of clusters was determined using mathematical metrics (Elbow and Silhouettes methods) (Kassambara
2017, Rencber 2019). The results of the two approaches used to determine the optimal cluster number were given in
Figure 2. The optimal number of clusters has been determined as four according to the silhouette width in Figure 2(a).
In Figure 2(b), the within-cluster sums of squares value gradually decreases after four, so it was the appropriate number
of clusters.
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Figure 2. Determination of the optimal number of clusters using the Elbow and Silhouette methods
It was examined using the weight and shape index of 288 eggs to determine the optimal number of clusters. The

number of observations in the clusters consists of 76, 55, 131, and 26 observations, respectively, and the cluster
structures were given in Figure 3.
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Figure 3. Clusters resulted by fitting K-means clustering based on the eggs' weight and Shape Index measures

When the cluster structures were examined, the weights of the observations in the third and fourth clusters were high,
while those in the first and second clusters consisted of lower-weighted observations. It was seen that the eggs with
high weight consist of observations with a higher shape index than those in the fourth cluster. When the first and
second groups, which have low weight, were examined, it was observed that those in the second cluster had high shape
index measurements. Regarding both dimensions, the observations were concentrated in a certain area for the second
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and fourth clusters. The examination of weight and shape index measurements was carried out through standardized
observations; It was determined that the cluster with a high weight and shape index had the most observations (131);
although they had a high weight, it was determined that the cluster consisting of a low shape index had the least
number of (26) observations.

The cluster structures' width, height, weight, and shape index measurements were examined, and statistically
significant differences were found between the clusters (p<0.05). In the mean comparisons made for each cluster, there
is no difference between the third and fourth clusters for width measures; no statistically significant difference was
detected for height measures in the second and third clusters (p>0.05). The statistics of the differences between the
means were given in Table 2.

Table 2. ANOVA(Welch’s F) test results for clusters of egg external quality traits measures

Cluster | N [ Mean | Std. Deviation p Post-Hoc; p
Parameter
1 |76 |5148 117 1-2: 0,012 *® 1-3; <0.001*> 1-4:<0,001 *>
2 | 555087 1,08 2-3: <0,001*b 2-4: <0,001*>
1 *a
Egg Width ™37 131[ 53 27 0.98 <0,001 3-4 :>0,05*"
4 | 265327 1,29
1 |76 7271 1,85 1-2: <0,001%  1-3: <0,001*® 1-4; <0,001*
2 |55 77.93 1,97 N 2-4; <0,001* 2-3:>0,05%
Egg Length ™—=—131[77.22 151 <0,001 3-4: <0,001*
4 | 26| 8422 273
1 | 76 | 109,87 6,28 1-2:<0,001%0 1-3: <0,001*® 1-4; <0,001*
2 |55 11521 5.16 2-3; <0,001*b 2-4: <0,001*°
1 *a
Egg Weight ™3™ (131 [ 12543 534 <0,001 3-4: <0,001*
4 |26 |13714 5,79
1 | 76| 7084 172 1-2:<0,001%> 1-3; <0,001*® 1-4: <0,001*°
Shape 2 | 556531 208 0001+ 2-3: <0,001* 2-4: 0,010%
Index 3 131 68,98 1,52 ' 3-4; <0,001*>
4 | 26| 6332 268

*p<0,05; *2 (Welch’s F test); ** Games-Howell Post-Hoc test
DISCUSSION

It is an essential source of animal protein, with many amino acids and critical nutritional contents for the continuity of
generations of egg poultry species (Sun et al. 2019). In various studies on goose eggs (Tilki and inal 2004a;
Mazanowski et al. 2005; Tilki et al. 2005; Chang et al. 2016; Kumbar et al. 2016; Alasahan et al. 2019; Sar1 et al. 2019;
Karabulut 2021a); Akin and Celen 2022b; Kucharska-Gaca et al. 2022) shape index value was reported to vary
between 65-70.98 . In this study, the egg shape index value was determined as 68.26 and it is compatible with the
literature.

Egg weights in geese Alasahan et al. (2019) 124.11g; In white Chinese geese, Sun et al. (2019) 139.37 g; In Linda
goose, Sari et al. (2019) calculated the average egg weight value was 122.09, and it was found to be similar to the value
in this study. On the other hand, Karabulut (2021a) reported the average egg weight value of the same breed as 192.3 g
in his research. The average egg weight determined in this study was lower than what Karabulut (2021a) results. Since
the egg weight increases with the increase in age in geese (Tilki and inal 2004b, Biesiada-Drzazga 2016), it can be said
that this difference occurs due to the use of eggs from animals of different ages.

Karabulut (2021a) measured Linda geese's egg length and width values as 5.32-6.13 cm and 7.89-9.73 cm,
respectively. Chang et al. (2016) reported the same variables as 56.9-57.3 mm and 86.6-87.7 mm in white roman geese,
respectively. When compared with these values, egg width was determined as 52.34 mm and egg length as 76.80 mm
in the present study. According to this, in terms of egg width, Karabulut (2021a) and Alagahan et al (2019) were lower
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than that Chang et al. (2016). The fact that egg width and length values were not similar may be due to genotype and
age differences.

CONCLUSIONS

In this study, cluster analysis, a data mining method, was used to segment Linda's geese's eggs according to external
quality characteristics. Cluster structures were created based on the use of shape indexes and weights of eggs. The
cluster with heavy eggs' shape index values was low; low-weight eggs were those with a high shape index value. In
addition to the low shape index of heavy eggs, it was also determined that the eggs were longer than those in other
clusters.

Eggs with a low shape index are pointed shape; It was determined that eggs with a higher index were more oval-shaped
eggs. It was predicted that the shape index value could be related to the egg weight. In addition, it was concluded that it
could be used for egg weight estimation with data mining methods for different poultry species. In this sense, modeling
studies can be done using different data mining algorithms and predictive variables.
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OZET

Bu calisma halk elinde yetistirilen Kars kaz etinin besin madde, yag asidi profili ve et renk
yogunluklarinin tespit edilmesi amaciyla yapilmistir. Aragtirmada Kars ili farkl
bolgelerinden toplanan 12 adet tuzlanmig-kurutulmus kaz but eti numuneleri kullanilmustir.
Calismada kuru madde, enerji, protein, yag, kiil, mineral madde diizeyleri ile yag asidi
profili ve renk yogunluklari incelenmistir. Kaz etinin toplam aerobik mezofilik bakteri
sayisi da belirlenmistir. Denemede elde edilen kazlarda kuru madde (KM) miktar1 ortalama
36,03+2,76 ¢/100 g, protein miktar1 25,57+1,44 g/ 100 g olarak tespit edilmistir.
Kurutulmus kaz but etinde mineral madde siralamasini sirasiyla Na (13128,50 mg/kg), K
(3004,44 mg/kg), P (1443,03 mg/kg) ve Mg (269,62 mg/kg) olarak belirlenmistir. But eti
yag asidi profili ortalama YDYA %54,20+7,49, >YTDYA %30,47+10,98, YCDYA
%14,73+4,09 olarak bulunmustur. Et renk yogunluklar1 incelendiginde L, a, b degerleri
sirastyla; 35,32+1,11, 17,46+1,03, 5,81+0,55 seklinde belirlenmistir. Sonug¢ olarak;
kurutulmus tuzlanmig Kars kaz etinin besinsel 6zellikleri agisindan kuru madde, protein ve
mineral madde diizeyleri agisindan 6nemli bir alternatif hayvansal protein kaynagi oldugu
ortaya konmustur.
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Nutritional Properties of Kars Goose Meat under Local Breeder Conditions

ABSTRACT

This study was carried out to determine the nutrient, fatty acid profile and meat color densities of
Kars goose meat under local breeder conditions. 12 salted-dried goose thigh meat samples collected
from different regions of Kars province were used in the study. Dry matter, energy, protein, fat, ash,
mineral levels, fatty acid profile and color density were investigated in the study. Also, the number of
total aerobic mesophilic bacteria in goose meat was determined. Dry matter (DM) amount of goose
thigh meat was found as average 36.03+2.76 g/100 g, and protein content as 25.57+1.44 g/100 g. The
order of mineral substances in dried goose thigh meat was determined as Na (13128,50 mg/kg, K
(3004,44 mg/kg), P (1443,03 mg/kg) and Mg (269,62 mg/kg) , respectively. The fatty acid profile
of the thigh meat was established to be average Y SFA 54.20+7.49%, > MUFA of 30.47+£10.98%, and
> PUFA of 14.73+4.09%. The meat color density of L, a, b values are determined as 35.32+1.11,
17.46+1.03, 5.81+0.55, respectively. As a result; It has been revealed that dried salted Kars Goose
meat is an important alternative animal protein source in terms of its nutritional properties, dry matter,
protein and mineral substance levels.
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GIRiS
Insanlarin protein ihtiyaglarmin karsilanmasinda hayvansal kokenli et iiriinleri genis yer tutmaktadir. Ozellikle eksojen
nitelikli aminoasitlerin sadece hayvansal triinlerden karsilanabilmesi i¢in kirmizi ve kanatli eti 6nemlidir. Kanatl eti,

kirmiz1 ete gore kisa siirede iiretilebilmesi ve daha ucuza temin edilebilmesi nedeniyle tercih edilmektedir. Kanatlh eti
kaynaklarindan 6zellikle tavuk, hindi, kaz, 6rdek ve bildircin 6nemli bir yere sahiptir.

Bunlar arasinda kaz yetistiriciligi serbest kanatli yetistiriciligine olduk¢a uygundur. Aym1 zamanda kazlarin seliiloz
icerigi yiiksek yemlerden ve 6zellikle meradan faydalanma kabiliyetlerinin yiiksek olmasi, hastaliklara ve dis etkenlere
kars1 diger kanath tiirlerine gore daha dayanikli ve barinak gereksiniminin daha az olusu gibi nedenlerden dolay:1 kaz
yetistiriciligi diisiik maliyetli bir tiretim seklidir. Diinyada farkli cografyalarda iiretim faaliyeti olarak kaz yetistiriciligi
Dogu Giineydogu Asya iilkeleri ile bazt Dogu Avrupa iilkelerinde yaygin sekilde yapilmaktadir (Boz ve ark. 2014;
Taskin ve ark. 2017). Avrupa iilkeleri ise kaz eti iiretiminde diinya iiretiminin yaklagik %35’ ine sahiptir. Tiirkiye nin
Avrupa kaz eti {liretimi icerisindeki pay1 ise yaklasik %1°dir. (Karabulut ve ark. 2017; FAO 2013). Tiirkiye’de kaz
yetistiriciligi, 6zellikle Kars, Ardahan, Mus, Erzurum, Agr illerinde yapilmaktadir. Kiiciik 6lgekteki aile isletmelerinin
geleneksel iiretim yapisinda yetistirilen kaz, etinin lezzetiyle sadece bolgesel ve ydresel diizeyde kalmayip iilke
genelinde gastronomi turizminde son yillarda 6n plana ¢ikmistir. TUIK verilerine gore Tiirkiye’de kaz varligmin
(1.477.569 adet) yaklasik %51,61° ini Kars (489.304 adet), Ardahan (133.157 adet), Mus (102.458 adet), Erzurum
(19.073 adet) ve Agr1 (18.628 adet) illerini kapsamaktadir (TUIK 2021).

Kazlarin en 6nemli verimleri arasinda et, karaciger ve tily gelmektedir. Bunlarin yani sira yumurta verimi ve yagi da
oldukc¢a 6nemlidir. Kazlarin yumurta verimi Ocak-Subat ayinda baglar ve Haziran-Temmuz aylarina kadar devam eder
(Celik 2007; Boz 2015). Irklara gore degismekle birlikte kazlar bir sezonda 15-60 adet yumurta verebilmektedirler
(Tilki ve Inal, 2004a).

Kurutulmus Kars kaz eti karasal iklimin hiikiim siirdiigii gece ile giindiiz arasi 1s1 farkinin oldukea yiiksek oldugu Kars
ve ¢evresinde yetistirilen soguk hava sartlarina adapte kazlardan elde edilmektedir. Bu ydrede kazlar akarsu
kaynaklarinin bol oldugu ve genis cayir alanlarimin bulundugu acik alanlarda serbest dolasimda yetistirilmektedir.
Yorede kaz yetistiriciligi kapali kiimeslerde yapilmayip meralarda ve acik alanlarda otlatilmaktadir. Kars mera ve
cayirlari ilkbahardan sonbahar baslarina kadar siirekli taze ve yesil otlarla kaplidir. Cok sayida dere, ¢ay golet ve gol
bulunmaktadir. Dogasi geregi bir su kusu olan kazlarin yetismesi ve gelismesi i¢in gerekli olan tiim elverisli kosullari
olusturmaktadir. Kazlar ki mevsimine girene kadar merada tutulmaktadir. Ekim ay1 basindan itibaren besiye alinarak
Kasim aymdan itibaren kesimi yapilmaktadir. Yumurta ve et iiretimi donemlerinde 6zel bir besleme programi
uygulanmasi gerekmektedir. Beslemede iyi kalitede kaba yemin (¢ayir-mera, baklagil otlari) yani sira giinliik ortalama
115-125 g olacak sekilde ticari kesif yem sunulabilir. Yumurta iiretim sezonunu baslamasindan 2 ay Oncesinden
baglamak ilizere “yumurta yemi” ya da musir agirlikli bir tane yem karigimi (%15-18 HP) yedirilebilir (Celik 2007).
Etlik amagh yapilan yetistirmede entansif besleme tercih edilerek kazlar 10-12 haftada hedeflenen kesim agirligina
ulasabildigi gibi, meraya dayali beslemede bu siire 20-30 haftayr bulmaktadir. Yorede yetistirilen kazlar kesim
yapildiginda 24-32 haftalik donemlerde olup gelisimlerini tamamlamislardir. Bu donemde beslenme kosullarina bagl
olarak canli agriliklart degisiklik gostermektedir. Genelde canli agriliklart ortalama 4 kg civarina ulasmaktadir. Bu
agrilikta kesilen kazlardan sakatat, bas, boyun, kanat gibi kisimlarin ayrilmasindan sonra kalan yaklagik 3 kg
civarindaki karkas kismi kurutmaya alinir. Kaz karkaslar1 5-10 giinliik kurutma isleminden sonra %15-20 oraninda fire
vermektedir. Kurutma sonrasi karkas agirliklari en az 2,2 kg agrilikta olup, ortalama agirhigr ise 2,5 kg civarinda
olmaktadir (Tilki ve Inal, 2004c).

Kars kaz eti; yilin ilk kar1 diistiigii donemde kesilen kazlarin karkaslarinin, baskiya alinip su oranmin diisiiriiliip,
tuzlanip, dogal sartlarda yaklasik on giin siireyle kurutulmasi seklinde elde edilir. Kurutma igleminden sonra soguk bir
ortamda veya dondurucularda muhafaza edilir. Bu sekilde kis baslangicindan ilkbahar bitimine kadar tlketilen bir
kanath et tiiriidiir. Kurutulmus Kars kaz etinin rengi koyu kirmizi (Bordo), kaba lifli olup, kendine mahsus tuzlu ve
keskin aromatik kokuludur. Kaz etinin yéreye mahsus olmasinin altinda yatan en 6nemli faktdrlerden birisi de uzun ve
sert gegen kis aylarinda dogal kosullarda bozulmadan muhafaza edilmesidir. Cografyanin bu o6zelliklerinden
faydalanilarak yore insan1 kurutulmus kaz etini kis aylarinda tilketmek amaciyla ucuz ve kaliteli protein kaynag olarak
kullanmuslardir. Kars ve ¢evresinde kaz yetistiriciliginin gegmisten giinlimiize kadar devam etmesinin altinda yatan en
o6nemli nedenlerden birisi de uzun ve sert gecen kis aylarinda yore halkinin ucuz ve kaliteli protein kaynag elde etmis
olmalaridir. Yorede yetistirilen kazlarin bas, boyun kanat, ayaklar, taslik, karaciger ve hatta bagirsaklarina kadar biitiin
sakatatlari sirali bir sekilde tiiketilmektedir. I¢ yagi yemeklerde kullanilirken, tiiyleri de ev tekstilinde kullaniimaktadar.
Ekonomik acidan degerlendirildiginde, yorede yetistirilen kazlar, en ekonomik ve toplam yararlanimi en iist diizeyde
olan bir hayvan tiiridir. Kars ilinde kaz karkaslari cografi iklim sartlarindan da faydalanilarak kendine 6zgii
yontemlerle iglenerek normal sartlarda uzun siire bozulmadan muhafaza edilerek ki aylar1 boyunca tuketilen, yore
gastronomisinde ¢ok 6nemli yeri olan bir lirline doniigmiistiir (Tilki ve Inal, 2004b).
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Bu ¢aligmada, Kars ilinin farkli bolgelerinde halk elinde yetistirilen tuzlanmis kurutulmus karkaslarindan alinan etlerin
ham besin madde igerikleri, mineral madde diizeyleri ve yag asidi kompozisyonu ile et kalite parametreleri (L, a, b)
incelenerek geleneksel Kars kaz etinin dzellikleri ortaya konularak gelecek ¢alismalara 1g1k tutmasi amaglanmustir.

MATERYAL VE METOT

Materyal

Bu ¢alismada, materyal olarak Kars ilinin kaz {iretiminin en yaygin yapildig1 6 farkli bolgesinde (Merkez, Taskdpri,
Bozyigit, Giilyiizii, Dogru Yol, Degirmenkdprii) yore halki tarafindan yetistirilen ve iglenen toplam 12 adet tuzlanmis-
kurutulmus kaz karkasi temin edilmistir. Her bir kurutulmus-tuzlanmis kaz karkasinda derisi ¢ikarilmis but eti
ornekleri alinmistir. Bu 6rneklerde besin madde icerigi, mineral diizeyi, ugucu yag asitleri ve et renk parametreleri ve
toplam aerobik mezofilik bakteri sayis1 (TAMB) analiz edilmistir.

Besin madde analizi

But eti numunelerinde kuru madde (Metot 950.46), protein (Metot 960.52), yag (Metot D.05.G8), kiil (Metot 920.153)
AOAC’ ye gore analiz edilirken, enerji ve karbonhidrat Merrill ve Watt (1955) a gore ve kolesterol ise Fenton ve Sim
(1991)’ e gore analiz edilmistir.

Mineral madde analizi

Kaz but etinin Ca (Metot 985.35), P (Metot 986.24), Tuz (Metot 985.29), Na (Metot 985.35), Mg (Metot 985.35), K
(Metot 985.35) ve Fe (Metot 999.10) diizeyleri AOAC (1984) ye gore analiz edilmistir.

Ucucu yag asiti analizi
Ugucu yag asitlerinin analizi IUPAC (1987) metoduna gore yapilmustir.
Et Renk Yogunluk Analizi

Kaz but etlerinin renk yogunluklari (L*, a,* b*) Hunter lab (LAb Scan XE) metoduna gore belirlenmistir (Hunt ve ark.
, 1991).

Toplam aerobik mezofilik bakteri sayis1 (TAMB)

Kaz but etlerinden 25 gram alinarak 225 ml %0,85 tuz igeren steril stomacher posetine etler ilave edildi. Kaz but etleri
stomacher posetlerinde 2 dk boyunca oda 1sisinda homojenize edildi. Homojenize edilen etlerden seri diliisyonlari
yapildi. Hazirlanan diliisyonlar Plate Count Agara yayma ekimi yapilarak 37°C’de 48 saat acrobik kosullarda inkiibe
edildi. inkiibasyon sonunda koloni say1s1 sayilarak 1 gr ette olan bakteri sayis1 belirlendi (Kim ve Yim, 2016).

BULGULAR

Kars kaz eti besin madde bilesimi Cizelge 1’ de verilmistir. Kars kurutulmus kaz etini genel 6zelliklerinden biri olan
kurutma iglemi sonrasinda elde edilen kazlarda kuru madde (KM) miktar1 30,48-48,27g/100g arasinda, protein miktari
22,63-32,56 g/100g olarak tespit edilmistir.

Cizelge 1. Kars kaz eti besin madde bilesimi

Besin Maddesi N Ortalama Enaz En cok
Enerji, kcal/100g 12 153,17+15,07 119,00 217,00
KM, g/100g 12 36,03+2,76 30,48 48,27
Protein, g/100g 12 25,57+1,44 22,63 32,56
Karbonhidrat, g/100g 12 0,73+0,12 0,40 1,25
Yag, g/100g 12 5,37+1,11 2,10 9,31
Kiil, g/100g 12 4,45+0,53 3,21 5,75
Kolesterol, mg/100g 12 140,64+9,28 116,63 180,96

Kars kaz eti mineral madde diizeyi Cizelge 2’ de gosterilmistir. Kars kazinin kurutma ve tuzlama konservasyonu
nedeniyle Na miktar1 oldukea yiiksek bulunmustur. Bunun yani1 sira kurutulmus kaz but etinde mineral madde
stralamasini sirastyla K, P ve Mg bulunmustur.
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Cizelge 2. Kars kaz eti mineral madde diizeyi

Mineral Madde N Ortalama En az En ¢ok
Ca, mg/kg 12 232,40+31,27 129,90 334,30
P, mg/kg 12 1443,03+67,21 1235,60 1723,20
Tuz, g/100g 12 3,86+0,47 2,45 5,15
Na, mg/kg 12 13128,50+1856,21 7163,00 17525,00
Mg, mg/kg 12 269,62+16,09 226,90 336,90
K, mg/kg 12 3004,44+681,96 30,64 5106,00
Fe, mg/kg 12 39,48+3,85 26,50 55,57

Tuzlanmis kurutulmus Kars kaz etinin yag asidi profili Cizelge 3’ de sunulmustur. Genel olarak bakildiginda kaz but
etinde ) DYA: Doymus yag asitleri %43,86-62,44 > TDYA: Tekli doymanus yag asitleri %18,77-44,82 ve Y CDYA:
Coklu doymamus yag asitleri %10,4-19,69 araliginda bulunmustur.

Cizelge 3. Kars kaz eti yag asiti kompozisyonu

Yag Asiti Profili, % N Ortalama En az En ¢ok
Doymus Yag Asitler

Miristik asit (C14:0) 12 0,97+0,06 0,70 1,11
Pentadekanoik Asit (C15:0) 12 0,15+,010 0,11 0,18
Palmitik Asit (C16:0) 12 42,77+2,48 33,16 48,09
Stearik Asit (C18:0) 12 10,19+0,83 7,79 13,03
Arasidik Asit (C20:0) 12 0,12+0,01 0,09 0,15
YDYA 12 54,20+7,49 43,86 62,44
Tekli doymamis yag asitleri

Miristoleik asit (C14:1) 12 0,04+0,01 0,01 0,07
Palmitoleik Asit (C16:1) 12 2,61+0,47 1,14 4,10
Oleik Asit (C18:1n9c) 12 27,64+4,01 17,51 40,75
cis-11-Eikosenoik Asit (C20:1) 12 0,18+0,03 0,10 0,29
>TDYA 12 30,47+10,98 18,77 44,82
Coklu doymamus yag asitleri

Linoleik Asit (C18:2n6c) 12 12,43+3,65 9,17 16,97
a-Linolenik Asit (C18:3n6) 12 1,81+0,50 0,90 2,24
cis-13,16-Dokosadienoik Asit (C22:2) 12 0,30+0,18 0,13 0,53
Linolelaidik Asit (C18:2n6t) 12 0,18+0,05 0,11 0,24
>CDYA 12 14,73+4,09 10,43 19,69
Doymus yag asitleri 12 3,10+0,76 0,94 5,90
Doymamis yag asitleri 12 1,45+0,14 0,97 1,80

>DYA: Doymus yag asitleri Y TDYA: Tekli doymamis yag asitleri > CDY A: Coklu doymamuis yag asitleri.
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Tuzlanmis kurutulmus Kars kaz eti renk parametreleri Cizelge 4 de verilmistir.

Cizelge 4. Kars kaz eti renk parametreleri

Parametre N Ortalama Enaz En cok
L 12 35,32+1,11 30,69 37,88
a* 12 17,46+1,03 13,85 20,66
b* 12 5,81+0,55 3,81 7,44

L: degeri 0 (siyah) ve 100 (beyaz), a*: degeri kirmiz1 veya yesilligi, b*: degeri sarilik veya maviligi ifade eder

Tuzlanmis-kurtulmus Kars kaz etinde 4,3-6,6 logio kob/g arasinda aerobik mezofilik bakteri yiikii tespit edilmistir.
Tuzlama ve kurutma islemiyle mikroorganizma sayisi ve tiremesinin sinirlandirildig: diisiinilmektedir.

TARTISMA

Et besin madde kompozisyonunun belirlenmesinde onemli bir kriterdir. Calismadan elde edilen Kars kaz eti besin
maddeleri Cizelge 1’ de gosterilmektedir. Amerikan Gida Bilesimi Bilgi Merkezi’nce bildirilen kaz eti ile kaz etinin
bazi besin maddeleri incelendiginde derisiz kaz etinin enerji degerinin 161 kcal/100g, %22,8 protein ve %7,1 yag
bilesimine sahip oldugu bildirilmistir. Tiirkiye’deki caligmalardan derlenen sonuglara gore ise kaz etinin protein
oraninin %23,06, yag oranmin %3,97 oldugu ifade edilmistir. Yine Tarim ve Orman Bakanligi “Ulusal gida
kompozisyonu veri tabani” na gore derisiz tuz ilaveli kaz but etinin 173 kcal/100g enerji, %31 kuru madde, %18,85
protein, %10,82 yag igerigine sahip oldugu gériilmektedir (TURKOMP, 2022). Genel olarak yapilan galismalar
incelendiginde protein oraninin derisiz but etinde %18,22 ile %30,43 arasinda oldugu bildirilmistir. Sunulan bu
caligmada ise her 100 g kaz etinde ortalama 153,17 kcal/100 g enerji igerigi ve bunun yaninda ortalama % 25,5 protein
ile % 5,37 yag orani tespit edilmis olup enerji degerinin diger ¢aligmalarla benzer oldugu, ancak protein degerinin ise
%10 daha fazla oldugu goriilmistiir (Vatansever ve ark., 2020). Yakan ve ark. (2012) halk elinde yetistirilen kazlarda
yapilan ¢aligmada kuru madde oraninin %28,08, protein oraninin %21,05, kiil oraninin %2,70, ve yag oraninin %4,60
oldugunu bildirmislerdir. Bu aragtirma sonuglari, mevcut ¢alismanin verilerinden daha diigiikk bulunmustur. Ayni
sekilde Kars kaz etinin besin madde bilesimi kompozisyonu, Yozgat ilinde yetistirilen kazlarla kiyaslandiginda Kars
kaz eti besin madde bilesimi olarak kuru madde (%26,22), protein (%21,82), kiil (%1,01) ve yag (%3,39) oranlar1 daha
yiiksek bulunmustur (Sarica ve ark. , 2014). Bu ¢alismada tespit edilen kuru madde, protein, yag ve kiil oranlari
(Isguzar ve Pingel, 2003), Biesiada-Drzazga (2006) ve Liu ve ark. (2011)’nin ¢aligmasindan daha yiiksek, Ucar ve
ark. (2001)’nin ¢aligmasindan ise diisiitk bulunmugtur. Bu veriler 118inda ¢aligmalar arasindaki farkliliklarin geleneksel
besleme ve kurutma yonteminin kullanilmasi, agik ya da kapali mekanda kurutulmasi ve 6zellikle mevsim kaynakli
oldugu diistiniilmektedir.

Kaz eti yiiksek besin degeri ile diisiik yag ve kolesterol seviyesinden dolay saglikli bir et olarak degerlendirilmektedir
(Diker ve Deniz, 2017). Kolesterol, insan diyetinde tiiketimine son derece dikkat edilmesi gereken yasamsal
fonksiyonlar i¢in hayati 6nem tagiyan organik bir molekiildir (Dinh ve ark. , 2011; Kalayci ve Yilmaz, 2014). Haraf
ve ark. (2014) kaz but etinde kolesterol i¢erigini 61.5 mg/100 g, Kalayci ve Yilmaz (2014) ise but etinde 26.72 mg/100
g olarak tespit etmiglerdir. Bu calismayla karsilastirildiginda bu degerler olduk¢a diisiik kalmig olup, kolesterol
iceriginin kuru madde diizeyi, bakim, besleme ve genotip ile kesim yas1 nedeniyle farklilik gosterebilecegi kanaatini
olusturmustur.

Kaz eti kalsiyum, fosfor, potasyum, selenyum, ¢inko ve demir gibi minerallerden de zengindir. Yiz gram derisiz kaz
eti insanlarda yaklagik olarak giinlilk demir ihtiyacinin %14’tinii ve fosforun %3 1’ini kargilayabilir (Vatansever ve ark.
, 2020). Etin mineral bilesimi, genetik, fizyolojik ve ¢evresel faktorlere bagh olarak degiskenlik gosterir (Doyle, 1980).
Bu faktorler icerisinde 6zellikle hayvanin beslenme durumu ve cinsiyeti 6nemli bir belirleyicidir. Mevcut ¢alisma
verileri incelendiginde Kars kaz etinin insan tiiketimi igin gerekli olan tiim mineralleri i¢erdigi goriilmektedir. Yapilan
diger arastirmalarla karsilasgtirildiginda 6zellikle Kars kazinin tuzlanarak konservasyonu nedeniyle sodyum oraninin
oldukga yiiksek (13128 mg/kg) oldugu goze ¢arpmaktadir. Etteki belirli minerallerden demir (39,48 mg/kg) 6nemli bir
diizeyde bulunmus olup, artan biyoyararlanimi nedeniyle insan saglhgi i¢in son derece faydalidir. Ozellikle demir
miktar1 si8ir etinin demir miktarindan daha yiiksektir. Kars kazinin diger literatiirlerle karsilagtirildiginda (Geldenhuys
ve ark. , 2013, 2015) fosforun Misir kaz etinde en ¢ok bulunan mineral oldugu, bunu potasyum ve magnezyumun
izledigi bildirilmisgtir. Mevcut g¢alismada ise siralamayr potasyum (3004 mg/kg), fosfor (1443,03 mg/kg) ve
magnezyum (269,62 mg/kg) izlemektedir. Kaz etinin Amerikan Gida Bilesimi Bilgi Merkezi’nce bildirilen bazi
mineral icerikleri incelendiginde derisiz kaz etinde en ¢ok bulunan mineral maddenin 312 mg/100g diizeyiyle yine
fosforun basi ¢ektigi goriilmektedir. Ayni arastirma sonuglarina gore kalsiyum (13 mg/100g) ve demir igeriginin (2,6
mg/100 g) mevcut calismadan diisiik oldugu, fosfor degerlerinin ise yiiksek oldugu gozlenmistir. Ayni sekilde bu
calismada Kars kaz eti kalsiyum ve demir diizeyleri, Gundiiz ve ark., (2019)’nin bildirdigi degerlerden daha yiiksek
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bulunmustur. Bu veriler 1s1§inda tuzlanmis-kurutulmus Kars kaz etinin 6zellikle kalsiyum, fosfor, potasyum, sodyum
ve demir miktarlart agisindan son derece zengin oldugu, ¢alismalar arsindaki kimi mineral madde diizeyleri arsindaki
farkliliklarin ise mera sartlarinin toprak bilesimi ve besleme diizeyi farkliliklarindan kaynaklandigi sdylenebilir.

Kaz eti yapisinda insan sagligina faydali aminoasitler icermesi ve yiiksek oranda doymamig yag asitlerine sahip olmasi
nedeniyle insan beslenmesinde 6nemli bir hayvansal besin kaynagidir (Liu ve ark. , 2011). Kars yoresinde geleneksel
olarak halk elinde yapilan yetistiriciligin en olumlu yo6nlerinden biri kazlarin merada daha uzun siireli otlatiimasi ve
bunun da yag asidi profilinin ideal forma ulagtirmasidir. Derisiz kaz etleri %3,5 ve %4,4 yag oranlar ile diigiik yagh
etler olarak siniflandirilabilir. Doymus yag asitleri beseri hekimlikte kalp ve damar saglig: i¢in riskli yag asitleri olarak
kabul edilirler. Sunulan c¢alismamizda tuzlanmis-kurutulmus Kars kaz etinin doymus yag asitleri ortalama %3,10
diizeyi ile diisiik yagh etler simifinda gosterilebilir. Kars kazi, mera bitki ortiisiine bagh olarak beslenme sartlarinda
Kars kaz etinin yag asidi profilinde linoleik asit, linolenik asit, hekzadekonoik asit, heptadekanoik asit ve eikosanoik
asit gibi yag asitleri bulunmustur. Kars Kaz etinin yag profili mera sartlarinda endemik bitkilerin florasindan
kaynaklanir. Tiirkiye’de kaz eti kalite kriterleri lizerine yapilan sinirli sayidaki calismalarda, derisiz kaz etinde yapilan
analizlerde doymus yag asidi oraninin ortalama 1,31g/100 g, tekli doymamis yag asidi oraninin ortalama 1,94g/100g ve
¢oklu doymamis yag asidi oranmin ortalama 0,70g/100g oldugu bildirilmistir (Vatansever ve ark. , 2020). Bu
caligmada ise belirtilen degerler, doymus yag asitlerinde 3,10 g/100g, doymamis yag asitlerinde ise 1,45 g/100g olarak
tespit edilmistir.

Yakan ve ark. (2012) ile Haraf ve ark. (2014) baz1 yag asidi oranlarinin ve indeks degerlerinin farkli kaz genotipleri
arasinda farklilik gosterebilecegini bildirmistir. Doymus yag asitlerinden stearik (C18:0), miristik (C14:0) ve palmitik
asit (C16:0) koroner kalp hastalig1 ile iligkili hiperkolesterolemik 6zellikleri nedeniyle 6nemlidir. Ayrica yiiksek tekli
doymamis yag asidi seviyeleri LDL kolesterolii ve toplam/HDL kolesterolii diisiirmede etkilidir (FAO/WHO, 2009).
Bu bilgi gergevesinde yapilan bu caligmada gozlemlenen yiiksek tekli doymamis yag asidi seviyeleri (%30,47) 6nemli
bir sonuctur. Tuzlanmig-kurutulmug Kars kaz etinin ¥ Doymus yag asidi (SFA), X tekli doymamis yag asidi (MUFA)
ve ¢oklu doymamis yag asidi ZPUFA igerikleri kaz but etinin degerleri sirasiyla; %54,20 %30,47 ve %14,73 olarak
hesaplanmistir. Kaz etinin ZSFA igeriginin biiylik bir kism1 (=%43) palmitik asit (C16:0) iken XMUFA igeriginin
biiyiik bir kismi (=%28) oleik asit (C18:1, n-9), XPUFA igeriginin ise biiyiik bir kismi1 (=%13) linoleik asittir (C18:2, n-
6). Bu sonuclar, Oz ve Celik (2015) ile Lesiow ve Xiong (2004)’1n sonuglarina kiyasla daha diisiik miktarlarda tekli ve
¢oklu doymamis yag asidi i¢erdigini, aksine doymus yag asidi oraninin yiiksek oldugunu ortaya koymustur. Ulusal
gida Kompozisyon Veri Tabani bilgilerine gore derisiz tuz ilaveli kaz but etinin 5,089 g/100 g Y DYA, 4,09 g/100g
YTDYA, 0,923 g/100g YCDYA profiline sahip oldugu belirlenmistir (TURKOMP, 2022).

Kars kazinda farkli beslenme sekilleri altinda yapilan bir ¢alismada (Sari ve ark. , 2015) besi gruplarinda daha yiiksek
MUFA yiizdesi nedeniyle kaz but kaslarinin gogiis kaslarma gore daha az SFA ve daha fazla UFA igerdigi
bildirilmistir. Benzer sonuglar Biesiada-Drzazga (2006), Okruszek A (2011), Okruszek Andrzej (2012) ile Haraf ve
ark. (2014) tarafindan da rapor edilmistir. Sunulan ¢alismada ise but etinin yag asidi profilinin yaklagik yarisinimn
(=%45) doymamis yag asitlerinden olustugu belirlenmistir. Calismada belirlenen stearik asitin (%7,79-13,03), Sari ve
ark. (2015) sonuglariyla benzer, miristik asit (%0,70-1,11) ve palmitik asitin (%33,16-48,09) aymi c¢aligma
sonuglarindan yiiksek oldugu goriilmiistiir.

Bu ¢alisma ile bildirilen literatiirler arasinda gézlemlenen farkliliklar kazlarin beslenmesi, yasi ve genotipi ile etin ¢ig
ya da kurutulmus formundan kaynaklanmis olabilir. Ayrica meralarin ve diger yemlerin besin madde kompozisyonu bu
calismada belirlenememistir. Ancak hayvanlar tarafindan tiiketilen yemdeki yag profili (yag asitleri), etteki kas i¢i yag
asitlerini etkileyebilir. Buna gore, bu ¢alismada kazlar dncelikle bugday, arpa ve ev artiklari ile merada beslendiginden,
kazlar i¢in yem kaynaklari etin yag asidi profili izerinde 6nemli bir etkiye sahip olabilir. Ayrica su kaynaginin da yag
asidi profilleri iizerinde etkili oldugu bildirilmistir (Oz ve Celik, 2015).

Yeterli ve dengeli yag asitleri alimi, insanlarda koroner kalp hastaligi, hipertansiyon, diyabet ve enfeksiyonel
hastaliklar i¢in risk faktorlerini azaltabilir. Ayrica, dengeli yag asitleri depolama siiresini ve pisirme sirasinda yag
asitlerinin oksidasyonu etkilediginden etin duyusal 6zellikleri i¢in 6nemlidir (Zhou ve ark. , 2012). Doymamis yag
asitleri saglik icin uygun olmakla birlikte doymus yag asitlerinden daha kolay oto-okside oldugu bildirilmistir
(Mottram, 1998). Ayrica, yag asitleri yiiksek miktarlarda uzun zincirli ¢oklu doymamis yag asidi igerdiginde oksidatif
stabilite azalir ve et aromasi olumsuz etkilenir (Lu ve ark. , 2008). Doymamis yag asitleri, kardiyovaskiiler hastaliklara
kars1 koruyucu etkisi nedeniyle 6nemlidir (Manso ve ark. , 2009). Cafieque ve ark. (2005) besin degeri ((C18:0 +
C18:1)/C16:0) toplam yag asitlerinin 6nemli bir boliimiinii olusturan yagin saglikli oldugunu, stearik asitin (C18:0) kan
kolesterol seviyesini etkilemedigini, oleik asitin ise kan kolesterol seviyesini diisiirdiigiinii (C18:1) ve palmitik asidin
(C16:0) arttirma egiliminde oldugunu vurgulamislardir. Benzer sekilde mevcut ¢aligmada stearik (%10,19), palmitik
(%42,77) ve oleik asit (%27,64) degerleri, yag asitlerinin 6nemli bir boliimiini olugturmustur.
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Kurutulmus Kars kaz etinin karkasinin tamami yagl deri ile kaplidir. Kuruduktan sonra gogiis kisimlarinda ¢iplak
gozle goriilen etler koyu siyahimsi (pastirma rengi) bir renk almaktadir. Bu ete ¢iplak elle dokunuldugunda pastirma
kivaminda oldugu ve lifli bir yap1 gosterdigi anlagilir. Kurutulmus Kars kaz etinin kesit veya i¢ kesit yiizeyi veya i¢
kismi koyu kirmizi renktedir. Kurutulmug Kars kaz etinin gogiis kisimlarinin koyu bir renk almasmin nedeni kurutma
sonucu nem miktarinin azalmasina bagli olarak miyoglobin konsantrasyonu artar ve rengini yogunlastirir. Diger bir
neden ise tuzlamaya bagl olarak nem kaybi fazla olur miyoglobin yogunluguna baglh olarak renk koyu hale gelir.
(Yetisir ve ark. , 2008), et rengi 6zelliklerinden L* degerindeki artigin tiiketici tercihi agisindan 6nemli oldugunu
bildirmiglerdir. Ciinkii tiiketicilerin etin rengi ile etin tazeligi arasinda bir bag kurdugu, iiriinii satin alip almamada bu
kriterleri goz Oniine alarak karar verdigi bildirilmistir (Sarica ve Yamak, 2010). Ette renk profili olarak L* degeri
aciklik ya da parlaklik, a* degeri kirmizilik ve b* degeri ise sarilik olarak agiklanmistir (CIE, 1978). Petracci ve ark.
(2004), etin koyu renkli olmasinin (L*<50) etin pH degerinin yiiksek olmasiyla iligkisi bulundugunu, etin agik renkli
olmasimin (L*>56) ise etin pH degerinin diisiik olmasi ile iligkili oldugunu bildirmislerdir. Mevcut c¢alismada
tuzlanmig-kurutulmus Kars kaz etinde L* degeri 30,69-37,88 arasinda ¢ikarak caligmalar1 destekler niteliktedir.

Duyusal kalitede renk belirleyici konumdadir. Yakan ve ark. (2012) halk elinde yetistirilen kazlarda renk bakimindan
varyeteler arasinda gogilis etinde L*, a* ve b*; deride ise L* ve b* degerleri bakimindan 6nemli farkliliklar
bulmuslardir. Bu farkliligin kazlarmm dis goriiniisiine de yansiyan varyete farkliligindan kaynaklandigimi ifade
etmislerdir. Arastiricilar, gégiis eti bakimidan beyaz kazlarin daha parlak (40.23-33.99), Alaca kazlarin ise daha diisiik
bir a* degerine sahip (19.07-22.86) oldugunu bildirmiglerdir. Sunulan ¢alisma verileri de bu degerlerle uyum
gostermektedir. Tespit edilen L* degeri kazlarda yapilan diger ¢aligmalar ile benzerlik géstermektedir (Chartrin ve ark.
, 2006; Fernandez ve ark. , 2010). a* degeri (13,85-20,66) Fernandez ve ark. (2010)’ m kazlar i¢in bildirdigi
degerlere benzer olurken, Chartrin ve ark. (2006)’ in 6rdekler i¢in bildirdigi degerlerden yiiksek olmustur. Sarica ve
ark. (2014) yaptiklar1 ¢alismada ortalama but eti L* renk degeri (47.27) mevcut c¢alisma sonuglarindan yiiksek
bulunurken, a* (15.35) ve b* (6.89) renk degerleri arasinda farklilik géstermemistir.

SONUC

Kars ve gevresinde kaz yetistiriciligi daha cok ailesel isletme boyutunda yapilmaktadir. Gegmisten gilinlimiize kadar
Kaz eti uzun ve sert gecen kis aylarinda kirsal kesimin protein ihtiyacini karsilamada 6nemli bir kaynak teskil
etmektedir. Son yillarda iinii Tirkiye geneline yayilmis ve Kars mutfagi deyince akla ilk gelen Kaz eti olmustur. Kaz
eti bu inlinii bagta serbest dolasimda ve bitki florasi zengin meralarda yetistirilmesi, karasal iklimin hikim
stirmesinden dolay1 havalarin soguk olmasindan faydalanarak kaz etlerinin kurutulup tiikketilmesiyle olusmustur.

Calismada belirlenen 6zelliklere ilaveten yapilan analizler soncu normal Kars kaz etinde basta kuru madde, protein ve
sodyum miktarinin fazla olmasi ile de diger kaz etlerinden ayrilmaktadir.

Kars kaz etine olan talebin artmastyla Kars ve ¢evresinde kaz yetistiriciligi her gecen glin dnem kazanmakta ve bir
sektor olma yolunda ilerlemektedir. Bu durum ydre ekonomisi ve kirsal kalkinma igin alternatif gelir kaynagi ve
iireticiden tiiketiciye kadar olan siiregte bir ekonomik deger olusturmaktadir.

Yapilan bu aragtirma ile Kars kaz etinin belli bagh 6zellikleri ortaya konmustur. Gelecekte daha kapsamli ve genis
aragtirmalara temel teskil etmesinin yani sira Kars kaz etinin iinledigi sekliyle korunarak tiiketiciye ulagtirtlmasi
noktasinda kaynak teskil etmesi beklenmektedir.

ETiK BEYAN

“Halk Elinde Yetistirilen Kars Kaz Etinin Besinsel Ozellikleri” baslikli ¢alismanin yazim siirecinde bilimsel kurallara,
etik ve alint1 kurallarina uyulmus; toplanan veriler iizerinde herhangi bir tahrifat yapilmamis ve bu ¢alisma herhangi
baska bir akademik yaymn ortamina degerlendirme icin gonderilmemistir. Kafkas Universitesi Hayvan Deneyleri Yerel
Etik Kurulu (KAU-HADYEK) tarafindan bu arastirma projenin yiiriitiilmesinin hayvan kullamim etigi ve mevzuati
acisindan (Hayvan Deneyleri Etik Kurullarmin Calisma Usiil ve Esaslarina Dair Yonetmeligin Madde 8, 8. fikra, k
bendine gore) "ETIK KURUL ONAYINA GEREK OLMADIGINA" oy birligi ile karar verilmistir (Onay Numarasi:
KAU-HADYEK/2022-111)

CIKAR CATISMASI
Yazarlar herhangi bir ¢ikar ¢atigmasi bildirmemistir.

YAZAR KATKISI
Tiim yazarlar esit katki saglamustir.

MJAVL Volume 12 (Issue 2) © 2022 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

129

Sahin et al. | Manas Journal of Agriculture Veterinary and Life Sciences 12 (2) (2022) 122-130

KAYNAKLAR

AOAC (1984). Official methods of analysis of the Association of Official Analytical Chemists, Association of Official
Analytical Chemists.

Biesiada-Drzazga B (2006). Description of selected characteristics of muscle and fat tissue of 10-week white
KOLUDA® Geese. Acta Scientiarum Polonorum Technologia Alimentaria 5 (2): 47-54.

Cafieque V, Diaz M, Alvarez |, Lauzurica S, Pérez C, De la Fuente J (2005). The influences of carcass weight and depot
on the fatty acid composition of fats of suckling Manchego lambs. Meat science 70 (2): 373-379.

Chartrin P, Meteau K, Juin H, Bernadet M-D, Guy G, Larzul C, Rémignon H, Mourot J, Duclos MJ, and Baéza E
(2006). Effects of intramuscular fat levels on sensory characteristics of duck breast meat. Poultry Science 85 (5):
914-922.

CIE (1978). Lighting of Traffic Signs, Bureau Central de la CIE.

Diker O, Deniz T (2017). Kars kiiltiirel ve gastonomik kimliginde kaz. Dogu Cografya Dergisi 22 (38): 189-204.

Dinh TTN, Thompson LD, Galyean ML, Brooks JC, Patterson KY, Boylan LM (2011). Cholesterol content and methods
for cholesterol determination in meat and poultry. Comprehensive reviews in food science and food safety 10 (5): 269-289.

Doyle J (1980). Genetic and nongenetic factors affecting the elemental composition of human and other animal
tissues—a review. Journal of animal science 50 (6): 1173-1183.

Fenton M, Sim JS (1991). Determination of egg yolk cholesterol content by on-column capillary gas chromatography.
Journal of Chromatography A 540: 323-329. doi:https://doi.org/10.1016/S0021-9673(01)88819-1

Fernandez X, Lahirigoyen E, Auvergne A, Molette C, Bouillier-Oudot M (2010). The effects of stunning methods on
product qualities in force-fed ducks and geese. 1. Carcass downgrading and meat quality. animal 4 (1): 128-138.

Geldenhuys G, Hoffman LC, Muller N (2013). Aspects of the nutritional value of cooked Egyptian goose (Alopochen
aegyptiacus) meat compared with other well-known fowl species. Poultry Science 92 (11): 3050-3059.

Geldenhuys G, Hoffman LC, Muller N (2015). The fatty acid, amino acid, and mineral composition of Egyptian goose
meat as affected by season, gender, and portion. Poultry Science 94 (5): 1075-1087.

Giindiiz S, Ddlekoglu CO, Say D (2019). Kaz eti tiiketim tercihleri ve ikame iiriinlerle duyusal analiz. Avrupa bilim ve
teknoloji dergisi(16): 32-40.

Haraf G, Woloszyn J, Okruszek A, Orkusz A, Werenska M (2014). Fatty acids profile of muscles and abdominal fat in
geese of Polish native varieties. Anim. Sci. Pap. Rep 32: 239-249.

Hunt M, Acton J, Benedict R, Calkins C, Cornforth D, Jeremiah L, Olson D, Salm C, Savell J, Shivas S (1991).
Guidelines for meat color evaluation. Paper presented at the 44th Annual Reciprocal Meat Conference.

Isguzar E, Pingel H (2003). Growth, carcass composition and nutrient content of meat of different local geese in Isparta
region of Turkey. Archives Animal Breeding 46 (1): 71-76.

IUPAC. (1987). IUPAC standard method 2.507. In: IUPAC 1ID19. The International Union of Pure and Applied
Chemistry Blackwell ....

Kalayci S, Yilmaz O (2014). Effect of cereal grains on the total lipid, cholesterol content and fatty acid composition of
liver and muscle tissues in native geese. Kafkas Univ Vet Fak Derg 20 (1): 27-34.

Kim, JH., Yim, DG (2016). Assessment of the microbial level for livestock products in retail meat shops implementing
HACCP system. Korean journal for food science of animal resources, 36 (5): 594.

Lesiow T, Xiong Y (2004). Up-to-date knowledge on the nutritional composition of poultry meat. Paper presented at the
50th International Congress of Meat Science and Technology, Helsinki, Finland.

Liu B, Wang Z, Yang H, Wang J, Xu D, Zhang R, Wang Q (2011). Influence of rearing system on growth performance,
carcass traits, and meat quality of Yangzhou geese. Poultry Science 90 (3): 653-659.

Lu P, Zhang LY, Yin JD, Everts AK, Li DF (2008). Effects of soybean oil and linseed oil on fatty acid compositions of
muscle lipids and cooked pork flavour. Meat science 80 (3): 910-918.

Manso T, Bodas R, Castro T, Jimeno V, Mantecon A (2009). Animal performance and fatty acid composition of lambs
fed with different vegetable oils. Meat science 83 (3): 511-516.

Merrill AL, Watt BK (1955). Energy value of foods: basis and derivation, US Department of Agriculture.

Mottram DS (1998). Flavour formation in meat and meat products: a review. Food chemistry 62 (4): 415-424.

Okruszek A (2011). Comparison of fatty acids content in muscles and abdominal fat lipids of geese from different
flocks. Archiv fur Gefliigelkunde 75: 61-66.

Okruszek A (2012). Fatty acid composition of muscle and adipose tissue of indigenous Polish geese breeds. Archives
Animal Breeding 55 (3): 294-302.

Oz F, Celik T (2015). Proximate composition, color and nutritional profile of raw and cooked goose meat with different
methods. Journal of food processing and preservation 39 (6): 2442-2454.

Petracci M, Betti M, Bianchi M, Cavani C (2004). Color variation and characterization of broiler breast meat during
processing in Italy. Poultry Science 83 (12): 2086-2092.

Sari M, Onk K, Sisman T, Tilki M, Yakan A (2015). Effects of different fattening systems on technological properties
and fatty acid composition of goose meat. European Poultry Science 79: 1-12.

MJAVL Volume 12 (Issue 2) © 2022 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/
https://doi.org/10.1016/S0021-9673(01)88819-1

130

Sahin et al. | Manas Journal of Agriculture Veterinary and Life Sciences 12 (2) (2022) 122-130

Sarica M, Boz MA, Yamak US (2014). Yozgat ili Halk elinde yetistirilen beyaz ve alaca kazlarin et kalite 6zellikleri ve
bazi kan parametreleri. Anadolu Tarim Bilimleri Dergisi 29 (2): 147-153.

Tilki M, Inal S (2004a). Tirkiye'de Yetistirilen Degisik Orijinli Kazlarin Verim Ozellikleri I. Kulugka Ozellikleri.
Turkish Journal of Veterinary and Animal Sciences 28 (1).

Tilki M, Inal S (2004b). Tirkiye'de Yetistirilen Degisik Orijinli Kazlarin Verim Ozellikleri 11. Biiyime Ozellikleri.
Turkish Journal of Veterinary and Animal Sciences 28 (1).

Tilki M, Inal S (2004c). Turkiye'de Yetistirilen Degisik Orijinli Kazlarin Verim Ozellikleri 11l. Kesim ve Karkas
Ozellikleri. Turkish Journal of Veterinary and Animal Sciences 28 (1).

TURKOMP 2022. Ulusal Gida Kompozisyon Veri Tabani "Kaz eti, but, derisiz, tuz ilaveli". Retrieved from
http://www.turkomp.gov.tr/food-kaz-eti-but-derisiz-tuz-ilaveli-61

Ugar G, Giirbiiz U, Giiner A, Dogruer Y (2001). Evcil kaz (Anser domesticus) etinin bazi kimyasal ve mirobiyolojik
kalite nitelikleri. Eurasian Journal of Veterinary Sciences 17 (4): 31-36.

Vatansever L, Sezer C, Bilge N. (2020). Geleneksel kaz eti ve 6zellikleri. III. Tiirkiye Kaz Yetistiriciligi Calistayi Sonug
Raporu, 17-18 Subat 2020, Kars.

Yakan A, Aksu Elmali D, Elmali M, Sahin T, Motor S, Can Y (2012). Halk elinde yetistirilen Beyaz ve Alaca kazlarda
karkas ve et kalitesi 6zellikleri. Kafkas Universitesi Veteriner Fakiiltesi Dergisi 18 (4): 663-670.

Yetisir R, Karakaya M, ilhan F, Yilmaz MT, Ozalp B (2008). Tiiketici tercihini etkileyen baz1 pilig eti kalite ozellikleri
iizerine farkl1 aydinlatma programlari ve cinsiyetin etkileri. Hayvansal Uretim 49 (1): 20 - 28.

Zhou L, Wu H, Li J, Wang Z, Zhang L (2012). Determination of fatty acids in broiler breast meat by near-infrared
reflectance spectroscopy. Meat science 90 (3): 658-664.

MJAVL Volume 12 (Issue 2) © 2022 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/
http://www.turkomp.gov.tr/food-kaz-eti-but-derisiz-tuz-ilaveli-61

Manas Journal of Agriculture Veterinary and Life Sciences

ISSN 1694-7932 | e-ISSN 1694-7932
Volume 12 (Issue I1) (2022) Pages 131-137 https://doi.org/10.53518/mjavl.1096208

Mentha longifolia subsp. typhoides Alt Tiiriine Ait Iki Farkli Varyetenin Ucucu

Yag Bilesenlerinin Belirlenmesi

Osman GEDIK'" Yusuf Ziya KOCABAS?® Orgun CINARY®

! Kahramanmaras Siit¢i Imam Universitesi, Ziraat Fakiiltesi Tarla Bitkileri Boliimii, Kahramanmaras, TURKIYE
2K ahramanmaras Siit¢ii Iimam Univ., Tiirkoglu MYO, T1bbi ve Aromatik Bitkiler BSliimii, Kahramanmaras, TURKIYE

3Bat1 Akdeniz Tarimsal Arastirma Enstitiisii, Antalya, TURKIYE

anttps://orcid.org/ 0000-0002-4816-3154, Phttps://orcid.org/ 0000-0003-2831-8910, °https://orcid.org/ 0000-0002-8356-384X

*Sorumlu yazar: ogedik@ksu.edu.tr

OZET

Lamiaceae familyasi igerisinde yer alan nanenin (Mentha sp.) ugucu yag ve sekonder metabolit agisindan
zengin bir bitki oldugu bilinmektedir. Ayrica fenolik ve flavonoid bilesikleri yiiksek oranlarda bulunduran
nane, hem saglik hem de ticari alanda oldukca 6nemli bir tiirdiir. Diinya niifusunun giderek artmasi tibbi ve
aromatik bitkiler arasinda olan nanenin gerek ugucu yagina gerekse sekonder metabolitlerine olan talebi de
artirmaktadir. Bu ¢alisgmada M. longifolia (L.) Hudson subsp. typhoides (Briq.) Harley var. typhoides (L.)
Hudson ve M. longifolia (L.) Hudson subsp. typhoides (Briq.) Harley var. calliantha (Stapf) Briq. olmak
iizere iki farkli varyetenin ucucu yag bilesenleri belirlenmistir. Calisma Kahramanmaras Siit¢ii imam
Universitesi Ziraat Fakiiltesine ait olan Tibbi ve Aromatik Bitkiler Laboratuvari’nda yiiriitiilmiistiir. Ugucu
yag bilesenleri Bati Akdeniz Tarimsal Arastirma Enstitiisinde GC/MS cihazinda belirlenmistir. M.
longifolia subsp. typhoides var. typhoides 6rneginin ¢igcek ve yaprak olmak tizere iki farkli bitki kismindan
ucucu yag elde edilirken, M. longifolia subsp. typhoides var. calliantha 6rneginin herba kisimlari
kullanilarak ugucu yag elde edilmistir. M. longifolia subsp. typhoides var. typhoides 6rneginin ugucu yag
bilesenlerine bakildiginda; ¢igekten elde edilen ugucu yagda 16 farkli bilesen, yapraktan elde edilen ugucu
yagda ise 19 farkli ugucu yag bileseni belirlenmistir. Cigek ugucu yaginda baslica bilesen %56.87 ile
piperitenoneoxide olup bu bileseni %15.89 ile cis-piperitoneoxide, %11.30 ile eucarvone takip etmektedir.
Yaprak ugucu yaginda %35.69 ile cis-piperitoneoxide ve %35.20 ile piperitoneoxide baslica bilesenlerdir.
M. longifolia subsp. typhoides var. calliantha 6rneginde baslica ugucu yag bileseni %47.72 ile pulegone
olup bu bileseni %17.19 ile menthone, %7.89 ile trans-dihydrocarvone, %7.55 ile eucarvone, %5.17 ile
piperitone’nun takip ettigi belirlenmistir..
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Determination of Essential Oil Components of Two Different Varieties Belonging to Subspecies

of Mentha longifolia subsp. typhoides

ABSTRACT

Mentha, which is in the Lamiaceae family, is known to be a plant rich in essential oil and secondary
metabolites. In addition, mint, which contains high levels of phenolic and flavonoid compounds, is a very
important species in both health and commercial areas. The gradual increase in the world population also
increases the demand for both the essential oil and secondary metabolites of mint, which is among the
medicinal and aromatic plants. In this study, essential oil components of two different varieties, M.
longifolia (L.) Hudson subsp. typhoides (Briq.) Harley var. typhoides (L.) Hudson and M. longifolia (L.)
Hudson subsp. typhoides (Briq.) Harley var. calliantha (Stapf) Briq., were determined. The study was
carried out in the Medical and Aromatic Plants Laboratory of Kahramanmaras Sutcti Imam University
Faculty of Agriculture. Essential oil components were determined in the GC/MS device at the West
Mediterranean Agricultural Research Institute. While essential oil was obtained from two different plant
parts, the flower and leaf, of the M. longifolia subsp. typhoides var. typhoides samples, the essential oil was
obtained by using the above-ground parts of the M. longifolia subsp. typhoides var. calliantha samples.
Considering the essential oil components of M. longifolia subsp. typhoides var. typhoides samples; 16
different components were determined in the essential oil obtained from the flower, and 19 different
essential oil components were determined in the essential oil obtained from the leaves. The main
component in flower essential oil is piperitenoneoxide with 56.87%, followed by cis-piperitoneoxide with
15.89% and eucarvone with 11.30%. Cis-piperitoneoxide with 35.69% and piperitoneoxide with 35.20%
are the main components in leaf essential oil. In M. longifolia subsp. typhoides var. calliantha samples, the
main essential oil component was pulegone with 47.72%, followed by menthone with 17.19%, trans-
dihydrocarvone with 7.89%, eucarvone with 7.55%, and piperitone with 5.17%.
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GIRiS

Diinya Saghk Orgiitii (WHO) verilerine gére gelismekte olan iilkelerde niifusun %80'i temel tibbi ihtiyaglarmi
geleneksel bitkisel ilaglarla karsilamaktadir (Deka et al. 2015). Tibbi ve aromatik bitkilerin bilyiik kismi farmakolojik
etkiye sahip bilesenler igerir ve kimyasal ilaglarin en az %25'i bitkisel kokenlidir (Berber ve ark. 2013; Fatiha et al.
2015). Bu alanda yapilan bir¢ok arastirma sonucuna gore bazi tibbi ve aromatik bitkilerin; antiseptik, anti kanserojen,
antiviral, antialerjik, antiinflamatuar, analjezik, dstrojen ve bagisiklik sistemini uyarict etkileri vardir (Abdelli et al.
2016). Tibbi ve aromatik bitkilerin dnemli bir boliimiinii olusturan Lamiaceae familyas: diinya ¢apinda 236 cins ile
7000'den fazla turle temsil edilir (Harley et al. 2004). Lamiaceae familyas1 Tiirkiye’de 46 cins ve yaklasik 600 tiire
sahiptir (Davis 1982; S6nmez and Kdse 2008). Bunlarin arasinda yer alan Mentha L. tarti énemli bir aromatik bitkidir.
Bu tiir; gida, ilag, kozmetik ve hijyen sektorlerindeki ekonomik faydalarinin yani sira antiseptik, antikanserojen,
balgam soktiiriicii, sakinlestirici, idrar soktiiriicii, soguk alginlig1, hazimsizlik, mide bulantis1 ve bogaz agrisina karsi
kullanilmaktadir (Biswas et al. 2014). Ayrica, bazi tiirlerin direngli mikroorganizmalara ve bunlarin neden oldugu
hastaliklara kars1 antimikrobiyal potansiyelleri de arastirilmaktadir (Bakht et al. 2014). M. longifolia veya yabani nane,
Tiirkiye’de ve diinyada yetisebilen ve hizli biiyliyen, cok yillik bir bitkidir. Tiir, antimikrobiyal ve antioksidan
Ozelliklere sahiptir (Economou et al. 1991; Giilliice et al. 2007). Mentha ugucu yagi; karvone, limonen, menton,
mentol, pulegone ve dihidrokarveol gibi monoterpenoidler igerir (Elmastas ve ark. 2006). Nane sinir sistemi tizerinde
cok giiclii bir etkisi vardir, haglanmig yaprak 6ziitii enfeksiyon onleyici ve anti-inflamatuar etkiye sahiptir (Saleem et
al. 2000; Koubhila et al. 2001). Tiim bu faydali potansiyel 6zellikleri nedeniyle ucucu yaglari ve bilesenleri artan bir ilgi
gormektedir (Yadegarinia et al. 2006). Nane tiirlerinden elde edilen ugucu yaglar giiclii antioksidan aktivite ve iyi bir
antimikrobiyal aktiviteye sahiptir (Gulllce et al. 2007; Mahboubi and Haghi 2008).

Mentha longifolia morfolojik olarak ¢ok fazla ¢esitlilik gosteren hos kokulu ¢ok yillik, rizomlu bir tirdir. Bitki boyu
40-120 cm’dir. Yapraklan gri-beyaz tiiylere sahiptir, ¢icek kiimesinde ¢ok sayida beyaz veya pembemsi renkli ¢igekler
bulunur. Tiriin varyeteleri ¢igek saplarmin dallanmasi (var. typhoides), daha kisa ve daha yesil yapraklari (var.
calliantha) ile ayirt edilir (Davis 1982). Mentolce zengin nane yagi, mide agrisi ve bulantilarinda hastanin
rahatlamasim sagladigi i¢in nane sekeri ve sakizi tiretiminde ¢ok tercih edilmektedir (Baydar 2016). Mentha'da ugucu
yagm kompozisyonu kalite ve aromasmi belirlemektedir. Bu kompozisyon ekolojik kosullar, ¢esit ve bi¢im
zamanlarma gére degismektedir (Ozgiiven ve Kirici 1999). Duali (2010) typhoides varyetesinin ugucu yag verimi
Sinop kosullarinda %1.1, Bursa’da %2.8 olup ugucu yag ana bilesenlerinin; Sinop’ta, linalool (%90.4), Bursa’da, izo-
izopulegol (%48.8) ve pulegon (%30.4) olarak buldugunu bildirmistir. Bu ¢aliymada; Kahramanmaras florasinda dogal
olarak yayilis gosteren M. longifolia subsp. typhoides alt tiirline ait iki farkli taksonun ugucu yag bilesenleri
belirlenmistir.

MATERYAL VE METOT

M. longifolia subsp. typhoides var. typhoides tiirii Kahramanmaras ili’nin Andirin flge’si Bagkonus Goleti gevresi 1400
m rakimdan (Haziran 2021), M. longifolia subsp. typhoides var. calliantha tiirii ise Kahranmanmaras Ili’nin Nurhak
flgesi Nurhak Dagi Morpur Bolgesi 1880 m rakimdan ¢iceklenme déneminde (Temmuz 2021), dogal yetisme
ortamlarindan toplanarak laboratuvar ortaminda gélgede kurutulmustur. Kurutulan herbalarda M. longifolia subsp.
typhoides var. typhoides varyetesinin ¢igek ve yaprak kisimlari ayrilarak ayri ayr1 ugucu yaglarn g¢ikarilmis, M.
longifolia subsp. typhoides var. calliantha ise toprak tistii kisimlar1 kullanilarak ugucu yagi ¢ikarilmistir.

Ucgucu yag ekstraksiyonu

M. longifolia subsp. typhoides var. typhoides 6rneginde ¢icek ve yaprak kisimlar ayri ayn ogiitiilerek, M. longifolia
subsp. typhoides var. calliantha 6rneginde toprak istii kismi ogiitiilerek su distilasyonu yontemi ile Neo-Clevenger
cihazinda ugucu yaglar elde edilmistir. Ugucu yag eldesi i¢in 25 gram &giitiilmiis bitki materyali tizerine 500 ml saf su
eklenerek ii¢ saat siiresince hidrodistilasyon islemine tabi tutulmustur. Elde edilen ugucu yaglar Bat1 Akdeniz Tarimsal
Arastirma Enstitiisii (BATEM) laboratuvarinda GC/MS cihazinda analiz edilmistir.

Ucgucu yag bilesenlerinin belirlenmesi

Elde edilen ugucu yaglarin bilesenlerini belirleyebilmek icin ucucu yaglar 1:100 oraninda hekzan ile seyreltilmistir.
Ugucu yag bilesen analizi GC/GC-MS (Gaz kromatografisi (Agilent 7890A)-ktle detektor (Agilent 5975C)) cihazi ile
kapiler kolon (HP InnowaxCapillary; 60.0 m x 0.25 mm x 0.25 um) kullanilarak yapilmistir. Analizde tasiyici gaz
olarak 0.8 mL/dk akig hizina sahip helyum gazi kullanilmig, numuneler cihaza 1 pl enjeksiyon hacminde 40:1 split
orani kullanilarak enjekte edilmistir. Enjektor sisteminin sicakligi 250°C’de sabit tutulmus, kolon sicaklik programi
60°C (10 dakika), 60°C’den 220°C’ye 4°C/dakika ve 220°C (10 dakika) olacak sekilde programlanmistir. Bu sicaklik
programi kullanildiginda toplam analiz siiresi 60 dakika olarak ger¢eklesmistir. Kiitle dedeksiyonu igin tarama araligi
(m/z) 35-450 atomik kiitle tinitesi ve elektron bombardimani iyonizasyonu 70 eV olarak uygulanmigtir. Ugucu yag
bilesenlerinin teshisi yapilirken Wiley ve Oil Adams kiitiiphanelerinin sonuglari1 kullanilmistir. Elde edilen bilesenlerin
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yiizde oranlar1 FID dedektor kullanilarak, bilesenlerin teshisi ise MS dedektdr kullanilarak tespit edilmistir (Uysal
Bayar ve Cinar 2020).

BULGULAR VE TARTISMA

Bu ¢alismada M. longifolia subsp. typhoides alt tiirtine ait iki farkli varyete kullanilmistir. Varyetelerden M. longifolia
subsp. typhoides var. typhoides’in herbasi ¢i¢ek ve yaprak kisimlar1 ayrilarak iki farkli bitki kismindan ugucu yag, M.
longifolia subsp. typhoides var. calliantha 'nin ise numunenin az olmasi sebebi ile toprak iistii bitki kismn 6giitiilerek
ucucu yagi ¢ikarilmistir.

Cizelge 1. M. longifolia subsp. typhoides var. typhoides varyetesinin yaprak ve ¢igek ugucu yag bilesenleri (%)

Peak R.I. Ucucu Yag Bilesenleri Yaprak (%) Cicek (%0)
1 1021 a-pinene 0.54 0.34
2 1106 B-pinene 1.05 0.52
3 1120 Sabinene 0.86 0.42
4 1160 -myrcene 0.82 0.62
5 1198 Limonene 1.26 3.42
6 1208 1,8-cineole 8.14 1.06
7 1231 B-ocimene 0.80 -

8 1388 3-octanol 1.47 1.01
9 1602 B-caryophyllene 5.91 3.63
10 1662 Trans-beta-farnesene 0.58 0.51
11 1673 A-terpineol 0.34 -

12 1677 a-humulene 0.52 0.38
13 1698 a-terpineol 0.74 -

14 1718 Germacrene 1.67 1.12
15 1743 Cis-piperitoneoxide 35.69 15.89
16 1859 a-isophoron 0.46 1.82
17 1945 Eucarvone 3.32 11.30
18 1975 Piperitenoneoxide 35.20 56.87
19 2007 Caryophylleneoxide 0.32 -

20 2134 Hexahydrofarnesylacetone - 0.20
Tanimlanan (%) 99.69 99.11
Tanimlanamayan (%) 0.31 0.89

M. longifolia subsp. typhoides var. typhoides 6rneginin ¢igek ve yaprak kisimlarinda toplamda 20 farkli bilesen
belirlenmistir. Yaprak kismina ait ugucu yagda baslica bilesen %35.69 ile cis-piperitoneoxide ve %35.20 ile
piperitenoneoxide olarak belirlenmistir. Bu bilesenleri %8.14 ile 1,8-cineole, %5.91 ile B-caryophyllene, %3.32 ile
eucarvone’nun takip ettigi goriilmiistiir (Cizelge 1). Cicek kismindan elde edilen ugucu yag bilesenlerine bakildiginda
baslica bilesenin %56.87 ile piperitenoneoxide olup bu bileseni %15.89 ile cis-piperitoneoxide, %11.30 ile eucarvone,
%3.63 ile B-caryophyllene, %3.42 ile limonen oldugu goriilmektedir (Cizelge 1, Sekil 1).
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Sekil 1. M. longifolia subsp. typhoides var. typhoides varyetesinin yaprak ve ¢i¢ek ugucu yaglarinin baslica bilesenleri

Aksit et al. (2013)’nin M. longifolia subsp. typhoides var. typhoides 6rneklerinin ¢icek ve yapraklarindan elde edilen
ugucu yag bilesenlerine baktiklar1 galigmalarinda, ¢icek yaginda p-menthone %49.5, piperitoneoxide %18.2 iken
yaprak ucucu yaginda p-menthone %47.3, piperitoneoxide %16.2°dir. Yaptigimiz bu ¢alisma ile karsilastirildiginda
piperitoneoxide orani ¢igek ugucu yaginda (56.87) Aksit et al. (2013)’nin degerinden yiiksek, yaprakta ise daha diisiik
(35.20) olarak belirlenmistir. Bager et al. (1999)’nin M. longifolia subsp. typhoides var. syphoides’e ait olan 19 farklh
Ornegin ugucu yag bilesenleri calisilmis ve piperitoneoxide bakimindan zengin bes Ornekte %59-72, linalool
bakimindan zengin 2 drnekte % 64-87, menthone/trans-piperitoneoxide bakimindan zengin bir 6rnekte %21-34 olarak
Ve cis-piperitoneoxide’in 2 6rnekte baglica bilesen (%61-62) oldugu belirlemiglerdir. Aksit et al. (2013) daha 6nceki
caligmalarda M. longifolia subsp. typhoides var. typhoides’in zengin bir kimyasal ¢esitlilik i¢erdigini ve ana
bilesenlerinin piperiton oksit, piperitenon oksit, pulegone ve carvone oldugunu bildirmistir. Dzamic et al. (2010)
yapmis olduklar1 ¢alismada, trans-dihydrocarvone %23.64, cis-dihydrocarvone%15.68 ve piperitone %17.33 olarak
belirlenmistir. Llorens-Molina et al. (2020) M. longifolia’da farkli hasat zamanlari {izerine yapmis olduklari ¢alismada,
baslica bilesenin (cis-Piperitone oxide) miktarnin hasat zamanina gore degistigini ve en yiiksek oranin vejetatif
gelisimin baglangi¢ evresinde oldugunu belirlemiglerdir.

Cizelge 2. M. longifolia subsp. typhoides var. calliantha ugucu yag bilesenleri (%)

Peak R.L Ucucu Yag Bilesenleri Herba (%)
1 1021 a-pinene 0.44
2 1106 B-pinene 0.47
3 1120 sabinene 0.35
4 1160 B-myrcene 0.28
5 1198 Limonene 1.89
6 1208 1,8-cineole 1.07
7 1388 3-octanol 0.40
8 1472 Menthone 17.19
9 1581 Cis-isopulegone 0.30
10 1595 Menthol 1.81
11 1602 [-caryophyllene 2.85
12 1620 Cis-dihydrocarvone 0.79
13 1638 Trans-dihydrocarvone 7.89
14 1660 Pulegone 47.72
15 1677 o -humulene 0.40
16 1718 Germacrene 0.46
17 1743 Cis-piperitoneoxide 0.40
18 1745 Piperitone 5.17
19 1750 Carvone 0.43
20 1945 Eucarvone 7.55
21 1975 Piperitenoneoxide 2.16
Tanimlanan (%) 100
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M. longifolia subsp. typhoides var. calliantha varyetesinin herba ugucu yaginda 21 farkli ugucu yag bileseni
belirlenmistir. Baglica bilesen %47.72 ile pulegone olup bunu %17.19 ile menthone, %7.89 ile trans-dihydrocarvone,
%7.55 ile eucarvone, %5.17 ile piperitone takip ettigi goriilmustiir (Cizelge 2, Sekil 2). Okut et al. (2017) M. longifolia
subsp. longifolia yapraklarinda ugucu yag bilesenlerini %19.31 ile menthone, %12.42 pulegone, %11.05 piperitone,
%8.32 ile dihydrocrvone, %6.10 limonen, %4.37 ile 1,8- cineol olarak belirlenmistir. Okut et al. (2017) pulegonun,
yiyecek ve igeceklerde aroma maddesi olarak ve ayrica koku {iriinlerinde ve pire kovucularda bir bilesen olarak
kullanildigini bildirmigtir. Caligmamizda M. longifolia subsp. typhoides var. calliantha 6rneginde pulegone baglica
bilesen olarak belirlenmistir. Salihila et al. (2018) Arnavutluk’ta ii¢ farkli lokasyondan toplanan M. longifolia turintn
ugucu yag bilegenlerini pulegon %11.77-40.43, linalool %1.33-24.17, carvone %0.61-20.33 araliklarinda oldugunu ve
M. longifolia’nin ugucu yag bilesenleri iizerine yapmis oldugu calismada, pulegonun, farmakolojik etkilerinin
cogundan sorumlu olan bitkinin ana bilesigi oldugunu ve bunu menthone, isomenthone, mentol, 1,8-cineole, carvacrol
ve piperitenone’nin takip ettigini bildirmistir. Asghari et al. (2018) M. longifolia subsp. typhoides var. calliantha’nin
baslica ugucu yag bilesenlerini 1,8-cineole (%33.58), linalool (%15.10), menthone (%12.99), pulegone (%8.50),
piperitenone oxide (%7.14) olarak belirlemislerdir. Bu ¢aligmamizdaki pulegone ve menthone orani Asghari et al.
(2018)’nin degerlerinden yiiksek iken, 1,8-cineole ve piperitenone oxide degerleri diisiik bulunmustur. Bahadori et al.
(2018) yapmus olduklari ¢alismanin sonuglarma goére, M. longifolia'nin biiyiik bir besin degerine sahip oldugunu ve bu
nedenle yeni fonksiyonel bilesenler tasarlamak i¢in bir dogal ajan kaynagi olarak kabul edilebilecegini bildirmislerdir.
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Sekil 2. M. longifolia subsp. typhoides var. calliantha varyetesinin baslica ugucu yag bilesenleri

SONUC VE ONERILER

Bu ¢alismada M. longifolia subsp. typhoides’e ait olan iki farkli varyetenin ugucu yag bilesenleri belirlenmistir. M.
longifolia subsp. typhoides var. typhoides 6rneginde 20 farkli bilesen belirlenmis olup baslica bilesenlerin
piperitenoneoxide (%35.20-56.87) ve cis-piperitoneoxide (%15.89-35.69) oldugu ve bu bilesenlerin ¢igek ve yaprakta
degisen oranlarda bulundugu goriilmistiir. 1,8 cineole ise yaprakta (%8.14) cigekten (%1.06) daha yiiksek bir degere
sahip oldugu goriilmiistiir. M. longifolia subsp. typhoides var. calliantha 6rneginde ise 21 farkl bilesen belirlenmis
olup baslica bilesenin pulegone (%47.72) oldugu ve bu bileseni (%17.19) menthone’ un izledigi goriilmiistiir.

ETiK BEYAN

“Mentha longifolia subsp. typhoides Alt Turiine Ait iki Farkli Varyetenin Ugucu Yag Bilesenlerinin Belirlenmesi”
basglikli calismanin yazim siirecinde bilimsel kurallara, etik ve alinti kurallarina uyulmus; toplanan veriler iizerinde
herhangi bir tahrifat yapilmamis ve bu calisma herhangi baska bir akademik yaymn ortamima degerlendirme igin
gonderilmemistir. Bu aragtirma dokiiman analizi ve betimsel incelemeye dayali olarak yapildigindan etik kurul karar
zorunlulugu bulunmamaktadir.

CIKAR CATISMASI

Yazarlar bu yazi ile ilgili herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.
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OZET

Caligmanin amaci, Quince-A, Quince-C, BA-29 ayva klon anaglarinin Hafif Cukurgdébek (HCG) yenidiinya ¢esidinin vejetatif
biiyiimesi, fenolojik 6zellikleri, ¢iceklenme ve meyve tutum oranlari iizerine etkisini arastirmaktir. Caligmada, yenidiinya ¢ogiir
anaci da kontrol olarak kullanmilmistir. Calismada yer alan ¢esit/ana¢ kombinasyonlarinin, vejetatif biiylimesi (anag ve gévde
cap1, yillik siirgiin uzunlugu) ¢igeklenme donemleri (¢igeklenme baslangicy, ilk ¢igeklenme, tam ¢iceklenme, ¢igeklenme sonu
ve meyve tutumu tarihleri) ile ¢igek salkim ozellikleri (salkim uzunlugu, salkimdaki somak, ¢igek tomurcugu ve agan ¢igek
sayilari ile salkimdaki tutan ve derimi yapilan meyve sayilart) incelenmistir. Ayrica, anaglara gére ¢igeklenme ve meyve tutum
oranlar1 belirlenmistir. Farkli anaglara asili HCG ¢esidi, ¢igeklenme evrelerini 26 Kasim-10 Subat arasindaki donemde
tamamlamistir. {1k cigeklenme en erken BA-29 anacinda(14 Aralik), en geg yenidiinya ¢6giir anacinda (4 Ocak) gerceklesmistir.
Tam ciceklenme ve ciceklenme sonu evreleri, en erken Quince-A ve BA-29 anaglarinda (sirasiyla 7 Ocak- 21 Ocak)
gergeklesirken, bunlart Quince-C anaci (sirasiyla 11 Ocak- 25 Ocak) ve Yenidiinya ¢ogiir anact (sirastyla 29 Ocak-10 Subat)
izlemistir. Quince-A ve BA-29 anacina asili bitkilerin meyveleri, 6teki iki anaca gore iki giin erken olgunlasmustir. Cesidin ¢igek
salkim uzunlugu, salkimdaki ¢igek tomurcugu sayisi ve derimi yapilan meyve sayisi lizerine anaglarin etkisi istatistiksel olarak
6nemli bulunmustur. Cigek salkimi uzunlugu bakimindan en yiiksek deger Quince-C anacinda, en disikk deger ise Quince-A
anacinda belirlenmistir. Derimi yapilan meyve sayis1 bakimindan en yiiksek degeri (6.3 adet) BA-29 anac1 vermistir. Cigeklenme
orani, anact Quince-C olan bitkilerde en yiiksek (%93.50), anac1 Yenidiinya ¢ogiirii olan bitkilerde en diisiik (%89.04)
bulunmustur. Salkimdaki ilk meyve, kiigiik meyve ve derimi yapilan meyve oranlart bakimindan en yiiksek degerler, anact BA-
29 olan bitkilerden (sirasiyla %10.54, %6.14 ve %4.87) elde edilirken; en diisiik degerler, anact Quince-A olan bitkilerden
(swrastyla %8.43, %4.47 ve %2.96) elde edilmistir. Yillik siirgiin uzunlugu, kalem ve anag ¢ap1 bakimindan en yiiksek degerleri
Yenidiinya ¢ogiir anaci (sirastyla, 65 cm, 41.1 ve 43.1 mm) verirken, en diisiik degerleri Quince-A (47.6 cm, 27.0 mm ve 34.4
mm) anaci vermistir. Sonug olarak, BA-29 6teki iki ayva anaci ile yenidiinya ¢6giir anacina gére daha iyi performans gostermistir.
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Effects of Some Rootstocks on Vegetative Growth, Inflorescence Properties, Flowering and Fruit

Set in Hafif Cukurgobek Loquat Cultivar

ABSTRACT

The aim of this study is to investigate the effects of Quince-A, Quince-C and BA-29 rootstocks on vegetative growth,
phenological characteristics, flowering and fruit set rates of the Hafif Cukurgdbek (HCG) loquat cultivar. In the study, loquat
seedling rootstock was also used as a control. Phenological observations such as the flowering periods (beginning of flowering,
first flowering, full bloom, end of flowering and fruit set dates), the inflorescence characteristics (cluster length, number of
peduncle, number of flower buds, number of flowers, number of fruit set, number of harvesting fruits per cluster), and vegetative
growth parameters(annual shoot length, trunk diameter of stock and scion) of the cultivar/rootstock combinations in the study
were investigated. In addition, percent blossom ratios, % initial fruit set, and % final fruit set were determined according to the
rootstocks. The HCG cultivar which are grafted on different rootstocks completed its flowering period between 26 November
and 10 February. The first flowering occurred on BA-29 (14 December) at the earliest, and at the latest on loquat seedling
rootstock (January 4). Full bloom, and the end of flowering was occurred the earliest in Quince-A and BA-29 rootstocks (January
4 and January 21, respectively), followed by Quince-C (January 11 and January 25, respectively) and loquat seedling (January
29 and February 10, respectively). The fruits of the plants grafted on Quince-A and BA-29 rootstocks matured two days earlier
than the other two rootstocks. The effect of rootstocks on the length of the inflorescence, the number of flower buds and fruits
harvested per cluster were found to be statistically significant. In terms of inflorescence length, the highest value was determined
on Quince-C rootstock, while the lowest value was determined on Quince-A rootstock. BA-29 rootstock gave the highest value
(6.3 units) in terms of the number of fruits harvested. The flowering rate was highest (93.50%) in plants with Quince-C rootstock
while the lowest (89.04%) in plants with loquat seedlings. While the highest values in terms of first fruit, young fruit and
harvested fruit ratios in the cluster were obtained from plants with BA-29 rootstock (10.54%, 6.14% and 4.87%, respectively);
the lowest values were obtained from plants with Quince-A rootstock (8.43%, 4.47% and 2.96%, respectively). Loquat seedling
rootstock gave the highest values (65 cm, 41.1 and 43.1 mm, respectively) in terms of annual shoot length, scion and rootstock
diameter, while Quince-A rootstock gave the lowest values (47.6 cm, 27.0 mm and 34.4 mm). As a result, BA-29 performed
better than the other two quince and loquat seedling rootstocks.
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GIRiS
Yenidunya (Eriobotrya japonica Lindl.), Rosales takiminin Rosaceae familyasindan herdem yesil, subtropik iklim
kosullarinda, genellikle kuzey ve giiney yarikiirede 20-35° enlemleri arasinda yetisen bir meyve tiridiir (Polat, 2019).

Yenidiinya, taze meyveye ihtiya¢ duyulan bir dénemde pazarlara ¢iktigindan, tiiketicinin biiyiik ragbet gosterdigi, cok
sevilen bir meyve tiiriidiir. Bu donemde pazarlarda g¢ilek, erkenci erik ve kayisi diginda rekabet edebilecek bagka
meyveler bulunmadigindan yenidiinya her y1l uygun fiyatla satilmaktadir (Polat, 2007, 2018).

Hem i¢ pazar talebini karsilamak hem de dig satim miktarin1 arttirmak i¢in kaliteli ¢esitlerle kapama bahgelerin kurulmasi
ve bahge tesisinde ise dzellikle bodur anag iizerine asili gesitlerin tercih edilmesi biiyiik 6nem tagimaktadir. Bodur
anaglarla kurulan bahgelerde, budama, hastalik ve zararlilarla miicadele, hasat gibi kiiltiirel islemler daha kolay ve basarili
yapilabildigi gibi, bu islemler i¢in gereken is¢ilik ve maliyet azalmaktadir. Yirminci yiizyilin ikinci yarisindan itibaren
meyve yetistiricili§inde kullanilan bodur anaglar sayesinde agaclar aras1 dikim mesafeleri azalmis, birim alana diisen
{iriin miktar1 ve elde edilen gelirde énemli artislar meydana gelmistir (Bolat ve Ikinci 2019).

Diger meyve tiirlerinde oldugu gibi yenidiinyada da biiylime kuvvetinin azaltilmas1 biiyiik 6nem tasimaktadir. Ciinkii,
yenidinyalar 5-10 m boyunda taglanma gosteren bir agagtir. Biiyiik ta¢ olusturan boyle agaclarin yetistiricilik maliyeti
yiiksek olmaktadir. Bu maliyetleri azaltmak i¢in meyve agaglarinin biiyiime giiciiniin kontrol edilmesi gerekmektedir.
Kiigiik tagl agaglarla sik dikim yapildiginda budama, ilaglama, seyreltme ve 6zellikle meyve derimi daha kolay ve ucuz
olmaktadir. Ayrica meyvelerin kalitesi ve pazarlanabilir degeri de yiiksek olmaktadir. Dolayisiyla bitki biiyiime
kuvvetinin kontrol edilebilmesi i¢in bodur anaglardan yararlanilmasi gerekmektedir.

Bazi aragtirmacilar, yenidiinyalara anag¢ olarak yenidiinya ¢ogiirii, ayva ve akdikenin kullanilabilecegini (Ochse ve
ark.,1961; Hizal ve ark.,1982); ayva kullanildiginda ise agaglarin bodur bir biiylime gosterirken erken meyveye yattigini
ve meyveleri daha erken olgunlastirdigini belirtmektedirler (Demir, 1987; Polat ve Kaska, 1992a; Polat 1995). Nitekim
yenidiinyanin sik dikim yetistiricilie uygunlugunu belirlemek i¢in yapilan ¢calismalardan da olumlu sonuglar alinmstir.
Polat ve Kaska (1992a; 1992b) ile Polat’in (1996) yaptiklari ¢caligmalarda ayva anacinin yenidiinya ¢6giir anacina gore
yenidiinya gesitlerinde % 20-25 bodurluk sagladigi belirlenmistir. Polat ve ark.’nin (2004) yaptig1 bir calismada, sik
dikimden standart dikime gore 3 ila 4 misli tirlin alinabildigi belirlenmistir. Ayni arastiricilar, yenidiinyalarda yapilacak
stk dikim denemelerinde, Quince ayva anaglarinin Ozellikle de BA-29 anacinin denenmesinin uygun olacagini
belirtmislerdir. Ispanya’da yapilan bir calismada, Quince-C anacina asilanmis "Magdal" ¢esidi sira arasi ve iizeri 2.5x1.7
m (2353 agac¢/ha) olacak sekilde dikilmistir. Arastiricilar, ortalama agag yliksekliginin 1.87 m oldugunu ve agaglarin
kiigiik boyutlu olmasinin, ¢igek ve meyve seyreltmede is¢ilik maliyetlerini 6nemli dlglide diisiirdigiinii bildirmislerdir
(Hueso ve ark, 2007). Bu ¢alismanin sonuglari, erkenci tiretim ve daha diisiik maliyetlerin, yiiksek yogunluklu yenidinya
bahgelerinin, aga¢ boyutunun korunmasi bagarildigi siirece, yenidiinya yetistirmenin daha karli bir yolu oldugunu
gostermistir. Aga¢ boyutunu kontrol etmede de en etkili yontemin bodur anag kullanimi oldugu séylenebilir.

Ulkemizde de son yillarda yogun yetistiricilik (sik dikim) ile ilgili farkindaligin artmastyla yenidiinyalarda bodur anag
iizerine asil1 fidanlara olan talep de artis gdstermesine ragmen, bu talep karsilanamadigindan yenidiinya yetistiriciliginde
ana¢ olarak genellikle yenidiinya ¢ogiirii kullanilmaktadir. Ancak, yetistiricilerin bodur fidan talebinin karsilanarak
yenidiinyalarda sik dikim yetistiriciliginin gelistirilmesinin yani sira, bodur fidan ile yetistiriciligin avantajlarinin
aragtirmalar ile belirlenerek yetistiricilerin bilgisine sunulmasi gerekmektedir.

Nitekim, 2016 yilinda baslayan ¢alismalarda, farkli anaglarin yenidiinyalarda gesitli fenolojik, pomolojik ve verim
parametreleri iizerine etkilerinin belirlenmesine iligkin arastirmalar devam etmektedir. Bu kapsamda devam eden
aragtirmalarda, degisik anaglarin yenidiinyalarda vejetatif biiyliime, ¢igek fenolojisi, meyve tutumu ve meyve kalite
Ozellikleri ile verim iizerine etkilerinin belirlenmesi amaglanmaktadir.

Quince-A, Quince-C ve BA-29 ayva anaglarimin, Hafif Cukurgobek yenidiinya ¢esidine etkisini arastiran Akkus ve
Polat’in (2022), elde ettikleri ilk verilere gére BA-29 ayva anaci, 6teki iki anaca gére daha iyi sonuglar vermistir. Ancak,
aragtiricilar bu konuda kesin bir yargiya varilabilmesi i¢in ¢aligmalarin devam ettirilmesini ve planlanacak yeni
calismalarda, ayva anaglarmin yani sira bu anaglara kontrol olarak yenidiinya ¢dgiir anacinin denenmesinin yararl
olacagint belirtmistir. Devam etmekte olan arastirmalarin bir boliimiinii olusturan bu ¢aligmada, Hafif Cukurgdbek
yenidiinya cesidinin, vejetatif biiyiimesi, fenolojik ozellikleri, ¢iceklenme ve meyve tutum oranlari {izerine farkl
anaclarin etkisi incelenmistir.

MATERYAL VE METOT

Bu ¢alisma, 2019-2020 vejetasyon periyodunda, Hatay Mustafa Kemal Universitesi, Ziraat Fakiltesi, Bahce Bitkileri
Boliimii’ne ait aragtirma alanindaki yenidiinya parselinde yiiriitiilmiistiir. Arastirma alani, 36°12" dogu ve 36°52'kuzey
enlem derecelerinde olup denizden yiiksekligi 80 metredir.
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Materyal

Aragtirmada, BA-29, Quince-A, Quince-C ayva anaglarina asili 3 yasli ve yenidiinya ¢6giir anacina agili 2 yash Hafif
Cukurgobek yenidiinya ¢esidine ait bitkiler kullanilmustir.

Deneme agaglari, Goble terbiye sistemi ile sekillendirilmis olup damla sulama sistemiyle sulanmis ve 6teki yillik teknik
ve kulttirel bakim islemleri diizenli olarak yapilmistir. Deneme agaglarinin dikim araligi, anaci ayva olan bitkilerde 1.0
x 0.5 m olup, anaci yenidiinya ¢6giirii olanlarda ise 1x1 metredir.

Arastirma Yerinin iklim Ozellikleri

Deneme parselinin bulundugu bélgenin (Antakya/Hatay) iklimi, Akdeniz iklimi etkisi altinda olup kislar1 1lik ve yagisl,
yazlari ise sicak ve kurak gegmektedir. Deneme parselinin bulundugu boélgede, her iki yilda, en yiiksek ortalama sicaklik,
agustos ayinda (sirasiyla, 28°C ve 29°C); en diisiik ortalama sicaklik ise ocak ayinda (sirasiyla,8.1°C ve 8.3°C)
gerceklesmistir. En yiiksek sicaklik, 2019 yilinda mayis ayinda 42°C, 2020 yilinda eyliil ayinda 47°C olarak; En diistik
sicakliklar ise 2019 yilinda ocak ayinda 1°C, 2020 yilinda subat ayinda -2.5°C olarak ger¢eklesmistir (Anonim, 2020).

2019 yilinda en fazla yagis 334.5 mm/m? ile aralik ayinda, en az yagis 0.3 mm/m? ile may1s aymda gerceklesmistir. 2020
yilinda en fazla yagis 164.1 mm/m? ile ocak aymda meydana gelirken, temmuz, eyliil ve ekim aylarinda hig¢ yagis
olmamistir. 2019 yilinda toplam yagis miktar1 1289.8 mm/m? olarak gerceklesirken, 2020 yilinda ise toplam yagis miktari
669.5 mm/m? olmustur (Anonim, 2020).

Denemenin yiriitiildigi 2019-2020 vejetasyon periyodunda giceklenme sonu ve meyve tutumu déneminde, sicakligin -
2.5°C’ye distiigii 2020 y1ili subat ayinda, meydana gelen don olayinda kiigiik meyvelerde zararlanmalar goriilmiistiir.
Ardindan hasat olumundan yaklasik bir hafta 6nce, mayis ayinda gergeklesen 42°C derecelik yiiksek sicakliktan dolay1
meyvelerde giines yanikliklarina bagli zararlanmalar ve kayiplar yaganmustir.

Arastirma Yerinin Toprak Ozellikleri
Denemenin yapildig1 bahgenin topragi alkali 6zellikte, ¢ok az kiregli, orta tuzlu ve kumlu tinli bir yapidadir (Cizelge 1).

Cizelge 1. Deneme parseline ait toprak analiz sonuglar

Ozellik Deger

pH 7.76 Alkali
Kireg (%) 2.4 Cok az kiregli
EC microsiemens 446 Orta tuzlu
Kum (%) 57.37

Kil (%) 17.3 Kumlu Tin
Silt (%) 25.32

Organik madde 1.44

K (ppm) 73.81

P (ppm) 9.78

Fe (ppm) 6.43

Cu (ppm) 1.13

Mn (ppm) 4.69

Zn (ppm) 1.4

Denemede Kullanilan Anaglarin ve Cesidin Genel Ozellikleri
Denemede kullanilan anaclar ile Hafif Cukurgdbek yenidiinya ¢esidinin bazi 6nemli 6zellikleri asagida verilmistir.

BA-29; East Malling Arastirma istasyonu ve Fransa (Angers)’da bulunan INRA’da gelistirilen ve bodurlastirict
0zelliginden dolay1 segilen bir anagtir. 1960’11 y1illarin sonunda taninan bu anag, giiney Avrupa’da kullanilmis ve 1980-
90 yillarinda popiiler olmustur. Hendek daldirmasi ve ¢elik ile vejetatif olarak kolay ¢ogaltilabilen, kiregli topraklara
dayanimu iyi, kloroza orta derecede hassas, soguk ve kurakliga hassas bir anagtir (Hepaksoy, 2019).

Quince-A; Ingiltere’de East Malling Arastirma Istasyonu’nda gelistirilen ve en yaygin kullanilan eski bir ayva anacidir
(Hepaksoy, 2019). Daldirma ve celik ile ¢ok kolay cogaltilabilen bu klon anaci, kis soguklarma dayamklidir. Uzerine
asili ¢esidin bitytime kuvvetini sinirlandirdigindan sik dikime uygun ve yenidiinya ¢ogiiriine gore erken meyveye yatma
Ozelligi saglamaktadir (Teskey ve Shoemaker, 1978; Hayden ve Janick, 2002).
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Quince-C; Quince-A ve BA-29’a gore gelisme kuvveti daha azdir, %20-40 daha kiigiik agaglar meydana getirdiginden
yogun dikim sistemlerine ¢ok uygundur ve ¢ogaltilmasi kolaydir. Zayif ve yiizlek kok yapist oldugu i¢in, 6zellikle toprak
islemesi sirasinda dikkatli olunmalidir (Dondini ve Sansavini, 2012). Diger ayvalara gore soguga toleransi diisiik oldugu
gibi sicaga dayanimi da daha az oldugundan ¢ok sicak bélgeler icin uygun bir anag degildir. Uzerine asilanan agaglarda
verim yiiksek olmakla birlikte, bakim kosullar1 iyi olmazsa meyve iriligi azalabilmektedir (Hepaksoy, 2019). Quince-C,
armut yetistiriciliginde oldukg¢a yaygin olarak kullanilan ve meyve kalitesini tegvik etme 6zelligine sahip bir anagtir
(Westwood, 1993).

Yenidiinya Cogiirii; Herdem yesil, subtropik iklim kosullarinda kuvvetli biiyiiyen ve iizerindeki kalemi de 5-10 metre
biiyiiten bir anagtir (Polat, 2019). Bu anag iizerinde, agag¢lar uzun 6miirlii ve verimli olmaktadir.

Hafif Cukurgobek; Ulkemizden selekte edilmis erkenci bir gesit olup, orta irilikte, pembe portakal renkli, gosterisli,
cok lezzetli, tathh meyvelere sahiptir. Tasinmaya ve karaleke hastaligina dayanikli, kendine verimli bir gesittir. 15-20
yasli bir bahgenin dekara verimi 1000-1200 kg’dir (Demir, 1987).

Yontem

Fenolojik Gozlemler

Denemedeki fenolojik gézlemler, Polat (2018)’e gore asagida agiklandigi gibi yapilmustir.
Ciceklenme ile flgili Gozlemler

Tomurcuklarda tag yapraklariin goériilmeye basladigi evre ¢iceklenme baslangici; cigeklerin %5’inin actig1 evre ilk
ciceklenme; ¢iceklerin %70’inin actif1 evre tam c¢igeklenme; ciceklerin %70’inin tag yapraklarini doktiikleri evre
ciceklenme sonu olarak kabul edilmistir. Cigeklerin, ta¢ yapraklarint dokmelerinin ardindan %70’inin meyveye
doniistiigli donem meyve tutumu, meyvelerin findik biiyiikliigiine ulastigi evre ise kiiglik meyve donemi olarak
degerlendirilmistir (Sekil 1 a-f).

Sekil 1. Cigeklenme baglangici (a), ilk ¢igeklenme (b), tam ¢igeklenme (c), ¢igeklenme sonu (d), meyve tutumu (e) ve
kiglk meyve (f) gorselleri

Salkim Ozellikleri ile Tlgili Gozlemler

Cicek sayimlart ve meyve tutum oranlarinin belirlenmesi i¢in her anactan 10 bitki secilerek asagidaki sayimlar
yapilmigtr.

a) Daldaki salkim sayisi: Her fidanin dort bir yanindan geligsme diizeyleri birbirine yakin birer dal se¢ilmis (toplam 4 dal)
ve secilen bu dallardaki salkim sayilart belirlenmistir.
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b) Salkim uzunlugu (cm): Salkim sapinin baglangi¢ kismi ile salkimin en u¢ noktasi arasindaki mesafe metre ile
Olctilmiistiir.

¢) Salkimdaki somak sayisi: Her salkimdaki somak sayilari, en alttaki somaktan baglanarak salkimin ucuna kadar tek tek
sayillmistir.

d) Salkimdaki ¢igcek tomurcugu sayisi: Her salkimdaki ¢igek tomurcuklart tek tek sayilmistir.
e) Salkimdaki agan ¢igek sayisi: Cigeklenme sonu evresinde sayilarak belirlenmistir.

f) Salkimdaki tutan meyve sayist: Tag¢ yapraklarinin dokiimiinden 2 hafta sonra meyveler sayilarak belirlenmistir.

Ciceklenme ve Meyve Tutum Oranlar fle Tlgili Gozlemler

a) Cigeklenme oranlari (%): Cigeklenme sonunda, igsaretlenmis dal veya salkimlardaki agmis ¢igekler sayilip adet olarak
belirlenmistir. Daha sonra, agan ¢igek sayisi, tomurcuk sayisina boliinerek 100 ile carpilmis ve ¢igeklenme orani % olarak
hesaplanmustir.

b) ilk meyve tutumu (%): Tag yapraklarmnin dokiimiinden 2 hafta sonra kiigiik meyveler sayilarak adetleri belirlenmistir.
Sonrasinda, meyve sayist tomurcuk sayisina boliinmiis ve 100 ile carpilarak ilk meyve tutum orani elde edilmistir.

¢) Kuigiik meyve tutumu (%): Ilk meyve tutumundan sonra meyvelerin belirli bir biiyiikliige (findik biiyiikliigii) ulastig:
donemde kiiciik meyve miktarini belirlemek amaciyla sayimlar yinelenmis ve meyve sayisi, tomurcuk sayisina boliiniip
100 ile ¢arpilarak kii¢iik meyve tutum orani elde edilmistir.

d) Olgun meyve (%): Derim olumuna gelmis olan meyvelerde sayimlar tekrarlanarak olgun meyve sayisi, tomurcuk
sayisina boliinmiis ve 100 ile carpilarak olgun meyve orani elde edilmistir.
Vejetatif Biiyiime ile Tlgili Parametreler

Subat 2020°den itibaren ii¢ ay ara ile 6l¢iim yapilan bitkilerin vejetatif biiytimeleri Polat ve ark. (2004 ve 2005) ile Polat
(2018)’e gore belirlenmistir.

a) Y1illik siirgiin uzunlugu (cm): Farkli yonlerden olmak iizere her agactan 4 siirgiin 6l¢tilmiistiir.

b) Govde gapt (mm): Kis dinlenme déneminde agaglarin ag1 noktasinin 5’er cm ist ve alt kismindan kalem ve anag ¢ap1
dijital kumpas ile dl¢iilmiistiir.

c) Ast noktasi-ilk dallanma (cm): Agaclarin ast noktasi ile govdede ilk dallanmanin oldugu nokta arasi metre ile
Ol¢tlilmiistiir.

d) 1k dallanma-siirgiin ucu (cm): Agaglarin govdesinde ilk dallanmanin oldugu kisim ile orta siirgiiniin ug noktasi
arasindaki mesafe olarak metre ile 6l¢lilmiistiir.

e) Asi noktasi-ana eksen ucu (cm): Agaclarin asi noktasi ile en uzun siirgiiniiniin ucu arasindaki mesafe metre ile
Ol¢lilmiistiir.
Verilerin Degerlendirilmesi

Deneme, ‘Tesadiif Parselleri Deneme Deseni’ne (Bek ve Efe, 1988) gore 5 yinelemeli olarak kurulmus ve her yinelemede
6 adet bitki kullanilmistir. Denemeden elde edilen % oranlarina ag1 transformasyonu uygulandiktan sonra ‘JMP’
bilgisayar paket programinda ‘Tesadiif Parselleri Deneme Deseni’ne gore varyans analizi yapilmistir. Onemli bulunan
varyasyon kaynaklarina ait ortalamalar, “Tukey HSD Testi”ne gore karsilagtirilmustir.

BULGULAR ve TARTISMA

Caligmada, 4 farkli anacin Hafif Cukurgobek yenidiinya ¢esidinin vejetatif biiyiimesi, fenolojik 6zellikleri ile ¢iceklenme
ve meyve tutum oranlari tizerine etkilerine iligskin elde edilen bulgular, asagida ayr1 basliklar altinda incelenmistir.

Ciceklenme Zamanlar ile Tlgili Bulgular

Anaglarin, Hafif Cukurgdbek yenidiinya ¢esidinin ¢igeklenme 6zellikleri tizerine etkilerine iliskin bulgular Cizelge 2 ve
Sekil 2’de verilmistir.
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Cizelge 2. Farkli ana¢larin Hafif Cukurgobek yenidiinya ¢esidinin ¢i¢eklenme Ozellikleri Gizerine etkileri

Ciceklenme Ik Tam Ciceklenme  Meyve Meyve
Anaclar . .
baglangic1  gigeklenme ¢iceklenme sonu tutumu  olgunlasma
tarihi
Quince-A 26.11.2019 20.12.2019 7.01.2020 21.01.2020 13.02.2020 17.05.2020
Quince-C 6.12.2019 27.12.2019 11.01.2020 25.01.2020 17.02.2020 19.05.2020
BA-29 26.11.2019 14.12.2019 7.01.2020 21.01.2020 10.02.2020 17.05.2020
YD Cogiirii 20.12.2020  4.01.2020 29.01.2020 10.02.2020 2.03.2020 19.05.2020

Cigeklenme baglangici, Quince-A ve BA-29 anaglarinda (26 Kasim), Quince-C (6 Aralik) anacindan 10 giin, Yenidiinya
¢ogilir (20 Aralik) anacindan ise 30 giin Once gergeklesmistir. Anaglar, ¢iceklenme evrelerini 26 Kasim-10 Subat
arasindaki donemde tamamlamuslardir (Cizelge 2 ve Sekil 2). ilk gigeklenme, en erken BA-29 anacinda (14 Aralik)
gerceklesirken, bu evreye en geg¢ ulasan ise Yenidiinya ¢ogiir anaci (4 Ocak) olmustur. Tam ¢i¢ceklenme ve ¢iceklenme
sonu evreleri, en erken Quince-A ve BA-29 anaglarinda (sirasiyla 7 Ocak- 21 Ocak) gerceklesirken, bunlart Quince-C
anact (strastyla 11 Ocak- 25 Ocak) ve Yenidiinya ¢giir anaci (sirastyla 29 Ocak-10 Subat) izlemistir. Meyve tutumu
evresine en erken ulasan bitkiler, BA-29 anacina agili olan bitkiler (10 Subat) olmus, bunu sirastyla Quince-A (13 Subat),
Quince-C (17 Subat) ve Yenidiinya ¢6giir anacina (2 Mart) asili bitkiler takip etmistir. Meyve derimine, en erken Quince-
A ve BA-29 anacina asil1 bitkilerde baslanirken (17 Mayis), diger anaglarda 19 Mayzis tarihinde baslanmistir. Akkus ve
Polat’in (2022), yaptig1 ¢alismada, Quince-A, Quince-C ve BA-29 anaglarinin ¢igeklenme baslangici sirasiyla 23-21-22
Kasim, ilk ¢iceklenme tarihi sirasiyla 14-15-11 Aralik, tam ci¢eklenme sirasiyla 18-10-11 Ocak ve ¢iceklenme sonu
sirasiyla 31-23-25 Ocak olarak belirlenmistir. Polat’m (2015), yaptig1 baska bir ¢alismada, Yenidiinya ¢dgiir anacina
asilt HCG yenidiinya ¢esidinde ilk ¢igeklenme 27 Kasim, tam ¢igeklenme 9 Aralik ve ¢igeklenme sonu ise 24 Aralik
olarak belirlenmistir. Calismamizda elde ettigimiz veriler, Quince-A, Quince-C ve BA-29 anaclari i¢in Akkus ve Polat’in
(2022) elde ettigi verilere benzerlik gostermekte iken, Yenidiinya ¢6giir anaci i¢in elde ettigimiz veriler Polat’in (2015)
elde ettigi verilerden 6nemli derecede farkli bulunmustur. Bu farklilik, ¢alismalarin yapildigi yillardaki iklimsel
farkliliklarin etkisinin yani sira deneme alanlarinin ve bitki yaglarinin farkliligindan da kaynaklanmis olabilir.

Ciceklenme Dinemleri Ve Hasat
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Sekil 2. Farkli anaglar tizerine asil1 Hafif Cukurgobek yenidiinya ¢esidinin ¢igeklenme ve meyve derim periyotlari

Salkim Ozellikleri ile Tlgili Bulgular

Anaglarin, Hafif Cukurgdbek yenidiinya ¢esidinin ¢igek salkim 6zellikleri lizerine etkilerine iligskin bulgular Cizelge 3’
verilmistir.
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Cizelge 3. Farkli ana¢larin Hafif Cukurgobek yenidiinya ¢esidinin ¢igek sallam ozellikleri tizerine etkileri

Anaclar Salkm} Ana salkimdaki Salklmd%ki gigek Sallgmdaki acan
Uzunlugu somak sayist (adet) tomurcugu sayisi cicek sayisi

(cm) (adet) (adet)

Quince-A 15.43 c* 12.08 172.16 a 150.33

Quince-C 17.87a 10.48 133.24 b 124.79

BA-29 16.78 b 10.83 131.80b 119.41

YD ¢ogiirii 17.44 ab 10.28 145.06 b 139.59

P <0.05 oD™ <0.05 oD

HSD 1.01 24.50

*: Aym siitunda farkli harfler Tukey testine gore %5 diizeyinde 6nemli farklihg1 gdstermektedir, **: Onemli degil

Salkim uzunlugu bakimindan en yiiksek degeri, Quince-C anaci, en diisiik degeri Quince-A anaci verirken, diger iki anag
bu degerler arasinda yer almigtir. Salkimdaki somak sayisi, Quince-A (12.08) anaci iizerine asili bitkilerde en yiiksek,
yenidiinya ¢ogiir (10.28) anaci iizerine asilt bitkilerde en diisiik bulunmustur. Salkimdaki ¢i¢cek tomurcugu sayisi ve
salkimdaki acan ¢igek sayist bakimindan en yiiksek degerler Quince-A (sirasiyla 172.16 ve 150.33) anaci iizerine asili
bitkilerde, en diisiik degerler ise BA-29 (sirastyla 131.80 ve 119.41) anaci iizerine asili bitkilerde saptanmustir.

Anaglarin, Hafif Cukurgdbek yenidiinya g¢esidinin salkimdaki meyve tutumu ile derilen meyve miktarlari {izerine
etkilerine iligkin bulgular Sekil 3° de verilmistir.

16.00
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Meyve sayis1/salkim(adet)

Quince A Quince C BA-29 Yenidiinya
cogiirii

Anaclar

m [Ik meyve tutumu Kiigiik meyve Derilen meyve sayisi

Sekil 3. Farkli anaglarin Hafif Cukurgdbek yenidiinya ¢esidinin salkim basina ilk meyve, kii¢lik meyve ve derimi
yapilan meyve miktarma etkileri

flk meyve ve kiiciik meyve sayis1 bakimindan en yiiksek degerler, Yenidiinya ¢ogiir anaci (sirastyla 15.70 ve 8.88)
iizerine asil bitkilerde saptanirken, en diisiik degerler ise Quince-C anaci (sirastyla 13.03 ve 7.01) iizerine asil1 bitkilerde
saptanmugtir. Derimi yapilan meyve sayist bakimindan en yiiksek deger, BA-29 anaci (6.39) iizerine asili bitkilerden, en
disiik deger ise Quince-C anaci (4.91) iizerine asili bitkilerden elde edilmistir (Sekil 3). Salkimdaki somak sayisi,
salkimdaki agan ¢igek, ilk meyve tutumu ve kiigiik meyve sayisi bakimindan anaglar arasindaki farkliliklar istatistiksel
olarak 6nemli bulunmamustir. Ancak salkim uzunlugu, salkimdaki ¢igek tomurcugu sayisi ve derimi yapilan meyve sayisi
bakimindan anaglar arasindaki farkliliklar istatistiksel olarak 6nemli bulunmustur.

Ciceklenme ve Meyve Tutum Oranlari ile flgili Bulgular

Hafif Cukurgdbek yenidiinya ¢esidinin ¢igeklenme ve meyve tutum oranlar {izerine anaglarin etkisi 6nemli farkliliklar
gostermistir. En yiiksek ¢igeklenme orani, anaci Quince-C (%93.50) olan bitkilerde belirlenirken, en diisiik ¢igeklenme
orani ise Yenidiinya ¢6giir anacina (%89.04) asil bitkilerde belirlenmistir (Sekil 4).
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Ciceklenme Oram (%)

Quince A Quince C BA-29 Yenidiinya
¢cOgiiri

Anaclar

Sekil 4. Farkli anaglarin Hafif Cukurgdbek yenidiinya ¢esidinin ¢igeklenme oranlarina etkisi

Salkimdaki ilk meyve, kiiciik meyve ve derimi yapilan meyve oranlari bakimindan en yiiksek degerler, anaci BA-29 olan
bitkilerden (sirasiyla %10.54, %6.14 ve %4.87) elde edilirken; en diisik degerler, anaci Quince-A olan bitkilerden
(swrasiyla %8.43, %4.47 ve %2.96) elde edilmistir (Sekil 5). Cigeklenme oranlari bakimindan anaglar arasindaki
farkliliklar, istatistiksel olarak onemli bulunmazken; salkimdaki ilk meyve, kiigiik meyve ve derimi yapilan meyve
oranlar1 bakimindan anaglar arasindaki farkliliklar, istatistiksel olarak 6nemli bulunmustur.

otk
RO D -

Meyve Tutum Orany/'salkim (%)
O WS ]

Quince A Quince C BA-29 Yenidiinya
cogiirii
Anaclar
m [Ik meyve tutumu Kiciik meyve Derilen meyve

Sekil 5. Farkli anaglarin Hafif Cukurgdbek yenidiinya ¢esidinin meyve tutum oranlarina etkisi

Ciceklenme oranlar1 bakimindan elde ettigimiz bulgular, Akkus ve Polat (2022)’a gore kismi farkliliklar gostermistir.
Nitekim, ¢alismamizda Quince-A anaci {izerindeki bitkilerde belirlenen gigeklenme orani, Akkus ve Polat’in (2022)
belirledigi orandan daha yiiksek bulunurken, Quince-C ve BA-29 anacia asili bitkilerde ise yakin bulunmustur. ilk
meyve tutum orani, Quince-A anacinda Akkus ve Polat’in (2022) elde ettigi %13.75 degerinden daha diisiik (%8.43)
bulunurken; Quince-C ve BA-29 anaglarinda yakin bulunmustur. Kii¢iik meyve tutum orani1 bakimmdan da Quince-A
anacinda belirlenen deger (%4.47), Akkus ve Polat’in (2022) elde etmis oldugu degerden (%7.72) diisiik bulunmustur.
Bu deger, Quince-C ve BA-29 anaglarinda ise benzer bulunmustur. Derimi yapilan meyve oranlar1 géz dniine alindiginda
elde ettigimiz veriler, Quince-A, Quince-C ve BA-29 igin sirasiyla %2.96, %3.66 ve %4.87 olarak belirlenirken, Akkus
ve Polat’in (2022) elde etmis oldugu veriler sirastyla %2.12, %4.80 ve %4.57 olarak gerceklesmistir.

Polat (2015), yenidlinya ¢ogiir anaci tizerine asili Hafif Cukurgobek yenidiinya ¢esidinde, ¢igeklenme oranini %56.96,
kiiciik meyve oranini1 %2.16 ve derimi yapilan meyve oranint %1.19 olarak belirlemistir. Calismamizda yenidiinya ¢ogiir
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anact tizerine agili Hafif Cukurgdbek yenidiinya ¢esidinin ¢iceklenme orant %89.04, kiiciik meyve orani %5.63 ve derimi
yapilan meyve orani ise %4.23 olarak belirlenmistir. Onceki calismalarin bulgular1 ile olan bu farkliliklarmn, éncelikle
calismalarin yapildig: yillardaki iklimsel kosullarin, kiiltiirel bakim islemlerinin farklilig1 ile deneme materyali bitkilerin
yas farkliliginin etkisinden kaynaklandig: diistiniilmektedir.

Vejetatif Biiyiime ile Tlgili Bulgular

Anaglarin, Hafif Cukurgdbek yenidiinya ¢esidinin yillik siirgilin biiylimesi ve siirgiin uzunlugu iizerine etkileri Sekil 6
ve 7°de verilmistir.

Cogiir anaci lizerine asili bitkilerin yillik stirgiin biiylimesi, {i¢ ayva anacina gore daha kuvvetli bulunurken; ayva anaglari
icerisinde ise BA-29 anaci, 6teki iki anaca gore daha kuvvetli biiyliyen siirglinlere sahip bulunmustur (Sekil 6).
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Sekil 6. Farkli anaglarin Hafif Cukurgdbek yenidiinya ¢esidinin yillik siirgiin bilylimesine etkisi

Yillik siirgiin uzunlugu bakimindan yenidiinya ¢6giir anaci en yiiksek degeri (65.02 cm) vermis, bunu sirasiyla BA-29
(50.70), Quince-C (49.22cm) ve Quince-A (47.66) anaglari takip etmistir (Sekil 7). Anaglarin ¢esidin yillik siirgiin
uzunlugu iizerine etkisi istatistiksel olarak da énemli bulunmustur.
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Sekil 7. Farkli anaglar {izerine asili Hafif Cukurgdbek yenidiinya ¢esidinin yillik siirgiin uzunluklari
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Anag ve kalem c¢ap1 bakimindan da en yiiksek degerler, yenidiinya ¢6giir anacinda dl¢iiliirken; en diisiik degerler Quince-
A anacinda 6l¢tilmiisttr (Cizelge 4).

Anaglarin ¢esidin tag yapisina etkisinin gostergesi olarak incelenen 6teki parametreler bakimindan da farkliliklar
belirlenmistir. Nitekim, as1 noktasi-ilk dallanma bakimindan en yiiksek degeri Quince-A anaci verirken, en diisiik degeri
yenidiinya ¢ogiir anac1 vermistir. ilk dallanma-siirgiin ucu degerleri bakimindan, en yiiksek deger BA-29 anacinda, en
diisiik deger Quince-A anacinda belirlenmistir.

Cizelge 4. Farkl anaglarin, Hafif Cukurgobek yenidiinya ¢esidinin vejetatif biiyiime parametreleri tizerine etkileri
As1 noktasi - Ik dallanma -  As1 noktas1 - Ana

Kalem ¢apt  Anag ¢ap1

Anaclar (mm) (mm) Ik dallanma Sirgin ucu eksen ucu
(cm) (cm) (cm)
Quince A 27.01 b* 3444 a 31.84a 119.89d 151.74d
Quince C 38.54 a 40.72b 24.96 ab 153.72 b 175.22 b
BA-29 34.98 ab 42,84 b 21.49 ab 160.26 a 185.22 a
YD ¢ogiirii 41.09 a 43.18 b 11.00a 148.30 ¢ 159.30 ¢
P <0.05 <0.05 <0.05 <0.05 <0.05
HSD 8.15 6.20 13.95 5.42 7.54

*: Ayni stitunda farkli harfler Tukey testine gore %5 diizeyinde 6nemli farkliligi gostermektedir.

Son olarak as1 noktasi-ana eksen ucu mesafesi incelendiginde, en yiiksek degerin BA-29 anacinda, en diisiik degerin
Quince-A anacinda 6l¢iildiigi goriilmektedir. Incelenen biitiin bu parametreler bakimindan anaglarin gosterdigi farklilik
istatistiksel olarak 6nemli bulunmustur (Cizelge 4).

Gerek yillik siirglin biiyiimesi ve uzunlugu, gerek ana¢ ve kalem c¢ap biiyiimesi bakimindan belirlenen degerler,
yenidiinya anaglarina agili bitkilerin, 6teki ii¢ anaca agili olanlara gore ¢ok daha kuvvetli bityiidiigiini géstermektedir.
Bu da, yenidiinya anacina asili bitkilere gore bir yas daha biiyiik olmasina ragmen, ayva anaglarinin iizerine asili ¢esidi
daha zayif biylittiigiiniin, yani bodurlagtirdiginin gostergesidir.

Akkus ve Polat’in (2022) yaptig1 ¢alismada, yillik stirgiin uzunlugu, kalem ve anag¢ ¢ap1 bakimindan Quince-C anacinin,
Quince-A ve BA-29 anaglaria gore daha kuvvetli bir biiylime gosterdigi ve daha yiiksek degerler verdigi belirlenmistir.
Quince-A anaci, as1 noktasi ile gévdenin ilk dallanmasi arasindaki mesafe digindaki 6zellikler bakimindan oteki iki ayva
anacina gore daha diisiik degerlere sahip olmustur. As1 noktasi ile gévdenin ilk dallanmasi arasindaki mesafe bakimindan
ise Quince-A en yiiksek degeri vermis, bunu BA-29 izlemis ve Quince-C en diisiik degeri vermistir. Caligmada, Quince-
C anaci {lizerine asili bitkilerde, ilk dallanmanin diger anaglara gére daha alt seviyeden oldugu belirlenirken, ayni
zamanda diger anaclar {izerine asil bitkilere gore daha biiylik bitkiler olusturdugu belirlenmistir. Quince-A anacinin ise
diger anaglara gore daha kiigiik bitkiler olusturdugu saptanmustir.

Onceki calismalarda, Polat ve Kaska (1992a) siirgiin biiyiimesini Quince-A anacina yapilan asilarda ortalama 23.42 cm
olarak bildirmislerdir. Polat (1995), 1993-1995 yillar1 arasinda yaptig1 6lglimlerde anaci Quince—A olan yenidinya
(Akko-XITII ve Armut sekilli) fidanlarinda kalem ¢apini yillara gore sirasiyla 18.24 mm, 30.15 mm ve 36.39 mm ve fidan
boyunu 74.30 cm, 120.20 cm ve 124.40 cm olarak dlgmiistiir. Polat ve Caliskan’in (2011) yaptig1 bir bagka ¢aligmada
ise yenidiinya ¢6glir anacina asili bitkilerde yillik siirgiin uzunlugu 23.1 cm olarak dl¢iilmiistiir. Calismamizin bulgulari,
Akkus ve Polat’in (2022) bulgulari ile 6nemli 6l¢iide benzerlik gostermesine karsin, Polat ve Kagka (1992a), Polat (1995)
ile Polat ve Caligkan’in (2011) bulgularindan farklilik gostermektedir. Bunun, bu ¢alismalardaki deneme materyali
bitkilerin yas farkliliginin yan1 sira ¢esit ve anaglarin farkli olmasinin da etkisinden kaynaklandigi diistintilmektedir.
Ayrica, bu farkliliklarin, yillik bakim islemleri ile iklim kosullarinin yillara gore gosterdigi degisikliklerin etkisinden de
kaynaklanmig olabileceginin belirtilmesi gerekmektedir.

SONUC VE ONERILER

Calismada, Hafif Cukurgdbek yenidiinya ¢esidinin, vejetatif bitylimesi, fenolojik 6zellikleri, ¢igeklenme ve meyve tutum
oranlari lizerine li¢ ayva anaciin (Quince-A, Quince-C, BA-29) etkisi, yenidiinya ¢6glir anaci ile kiyaslanarak,
incelenmistir.

Bu konularda, yapilmig ¢alismalarin yok denecek kadar az olmasi, asagida 6zetlenen arastirma bulgularmin 6nemini
arttirmaktadir.

1) Quince-A ve BA-29 anaglari, tam ¢igeklenme ve ¢igeklenme sonu evrelerine ilk ulasan anaglar olmustur. Meyve
tutumu, ilk olarak BA-29 anacinda belirlenmis bunu Quince-A anaci izlemistir. [lk meyve derimi, 17 Mayis’ta Quince-
A ve BA-29 anacina asili bitkilerde yapilmis ve bundan 2 giin sonra diger iki anag takip etmistir.
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2) Calismada, kii¢lik meyve tutumu ve derimi yapilan meyve sayilar1 bakimimdan en yiiksek degerleri BA-29 anact
vermistir.

3) Ciceklenme orani bakimindan en yiiksek deger, Quince-C anacindan elde edilirken, ilk meyve, kiigiitk meyve ve derimi
yapilan meyvelerin oransal degerleri bakimindan en yiiksek degerler, BA-29 anacindan elde edilmistir.

4) Yillik siirgiin uzunlugu, kalem ve anag ¢apt bakimidan yenidiinya ¢dgiir anaci en kuvvetli, Quince-A anaci en zayif
biiyliime gdstermistir.

Caligmamizdan elde edilen bulgular, ayva anaglarinin yenidiinyalarda anag¢ olarak kullanimi agisindan yeni bulgular
olmasi1 bakimindan olduk¢a 6nemli ve degerlidir. Bu bulgular, bodur fidanlarla sik dikim yapilarak birim alandan daha
fazla Oriin alma olanaklarimim miimkiin olduguna iliskin timitvar bulunmustur. Calismamizin bulgular1 genel olarak
degerlendirildiginde; BA-29 anacinin 6teki anaglara gore daha iistiin sonuglar verdigi goriilmektedir. Ancak, bu bulgular
hangi anacin daha uygun oldugu konusunda kesin yargiya varilmasi bakimindan ise yeterli degildir.

Sonug olarak, ¢alismamizin bulgulari, anaglarin, tizerine asili gesidin gesitli 6zelliklerini farkli agilardan 6nemli 6lgiilerde
etkiledigi; bu etkilerin yillara, bakim kosullarina ve iklimsel farkliliklara gore degisebildigini gdstermektedir. Bu
nedenle, hangi anacin daha uygun oldugu konusunda kesin yargiya varilabilmesi i¢in ¢aligmanin birkag¢ y1l daha devam
ettirilmesi gerekmektedir.

TESEKKUR

Bu makale, Ugur Sezer’in yiiksek lisans tezinin bir kismindan olugmaktadir. Yazarlar, Tez c¢alismasimi (Proje No:
20.YL.009) maddi olarak destekleyen Hatay Mustafa Kemal Universitesi Bilimsel Arastirma Projeleri Koordinatorliigiine
tesekkiir ederler.

ETIK BEYAN

“Hafif Cukurgdbek Yenidiinya Cesidinde Vejetatif Biiyiime, Cigek Salkim Ozellikleri, Ciceklenme ve Meyve Tutumu
Uzerine Bazi Anaglarin Etkileri” baglikli ¢aligmanin yazim siirecinde bilimsel kurallara, etik ve alint1 kurallarina uyulmus;
toplanan veriler iizerinde herhangi bir tahrifat yapilmamis ve bu ¢alisma herhangi baska bir akademik yayimn ortamina
degerlendirme icin gonderilmemistir. Bu arastirma dokiiman analizi ve betimsel incelemeye dayali olarak yapildigindan
etik kurul karar1 zorunlulugu bulunmamaktadir.

CIKAR CATISMASI
Yazarlar bu makale ile ilgili herhangi bir ¢ikar gatismasi olmadigini beyan ederler.

YAZAR KATKISI
AAP, calismay1 tasarlaylp denemeyi kurmustur. US, AAP'In danismanliginda bahge goézlemlerini yaparak verileri
toplamistir. AAP, makaleyi yazmistir.
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OZET

Giliniimiizde diinya niifusunun artmasiyla beraber hayvansal gidalara talep artmaktadir. Bu
artan talebin karsilanabilmesi i¢in hayvanlardan elde edilen verimi arttirmaya yonelik
aragtirmalar halen yapilmaya devam etmektedir. Hayvanlardan elde edilen verimler hem
genetik hem de ¢evre faktorlerinin etkisi ile ortaya ¢ikmaktadir. Bu iki faktérden herhangi
biri eksik oldugunda hayvanlardan istedigimiz diizeyde verim elde edemeyiz. Hayvansal
gida tretimi sektorii i¢in 6nemli bir paya sahip olan siit inekgiliginde de uygun cevre
sartlarinin saglanmasi, hayvanlarin sahip oldugu genetik potansiyeli maksimum seviyede
fenotipte yansitmasina yardimect olur. Bu g¢aligmanin amaci, serbest durakli siit sigiri
isletmelerinde ahir konforu ile hayvan davranigi-verim iligkisinin igletme ekonomik
stirdiiriilebilirligine etkisini inceleyen bazi arastirmalar1 ve degerlendirmeleri derlemektir.
Barmaklarda uygulanan konfor 6l¢iimleri barmaklardaki konfor diizeyini ve konforu bozan
unsurlart tespit etmemize yardimer olur. Boylece konforu bozan unsurlar1 yeniden gézden
gecirip hayvanlar i¢in uygun hale getirerek konfor diizeyini yiikseltebiliriz. Kisaca; konfor
gelistikce hayvan refahinin artti1g1, ineklerde verim artisi ile isletmelerin karliliginin arttigi
sOylenebilir.
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Comfort Measurement Methods in Free Stall Dairy Cattle Barn

ABSTRACT

The demand for animals food is increasing with the world population nowadays. To meet this
increased demand, researchers continue to increase the yield of animals. These yields obtained from
animals emerge with the effect of both genetic and environmental factors. When any of these two
factors is missing, we cannot obtain the desired level of yield from the animals. Ensuring suitable
environmental conditions in dairy cow farming, which has an important share for the animal food
production sector, helps animals to reflect their genetic potential in the phenotype at the maximum
level. This study was prepared to reveal some research examining and evaluating the effect of barn
comfort and animal behavior-yield relationship on the economic sustainability of the free-stall dairy
cattle farms. Comfort measurements applied in shelters help us to determine the comfort level and the
elements that disturb the comfort in the shelters. Thus, we can increase the comfort level by
reconsidering the elements that disturb the comfort and making it suitable for animals. Summary; 1t
can be said that as the improvement of comfort, animal welfare increases, and the profitability of the
enterprises increases with the increase in productivity in cows.
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GIRIS

Icerdigi protein miktar1 bakimindan oldukca zengin olan hayvansal iiriinler, insanlarin dengeli ve yeterli beslenmesi
icin 6nem arz eden besin kaynaklarinin baginda gelmektedir (Anonim 2011). Toplumun ihtiyaglarini karsilayabilmemiz
icin zengin protein kaynagi olan hayvansal iiriinlerin artan niifusla dogru orantili olarak artmasi gerekmektedir (Dinler
2009). Hayvanlardan elde edilen verimi artirabilmemiz i¢in genetik 1slahin yaninda onlar i¢in rahat edebilecekleri ve
herhangi bir strese maruz kalmayacaklari c¢evre sartlarmi saglamamiz gerekir (Atasever ve ark 2013). Ancak
hayvanlarin uygun kosullarda barindirilmalari konusundaki c¢aligmalara gereken 6nemin verilmemesinden dolay1
hayvanlardan istenilen verim diizeyinde {iriin alinamamaktadir (Harrison ve ark 1964). Bir diger ifadeyle bir hayvan
genetik olarak ne kadar iistlin 6zelliklere sahip olursa olsun, hayvanlara uygun, konforlu barmaklar tahsis etmedigimiz
muddetce hayvanlardan beklenen verim diizeyine ulagsmak zordur.

Sigirlarda ¢evre sartlarini; yapisal gevre, iklimsel ¢evre ve sosyal ¢evre olarak siralamak miimkiindiir. Yapisal cevre;
hayvanlarin giinlik zamanlarin1 stressiz gecirebilecekleri kuru, temiz, yumusak ve yeterli biiylikliikte barinak
alanlarma sahip barinak planlarmin gelistirilmesiyle saglamir. iklimsel cevre; hayvanlarin yetistirildigi alanin iklim
ozelliklerini ifade etmektedir. Barmak planlar1 gelistirilirken hayvanlarin, “konfor bolge” olarak ifade edilen iklim
degerlerine sahip ozelliklerde, ¢evre sartlarmin saglandigi projeler hayata gegcirilmelidirler. Ciftlik hayvanlarinin
davranig 6zelliklerini anlamak, hayvan yetistiriciliinde ekonomik yararin artirilmasina ve hayvan idaresinin daha
kolay yapilmasina olanak saglar (Siislii ve ark 2016).

Gunlimiizde entansif yetistiricilik uygulamalarinin hayvanlarin optimal ¢evre isteklerini sinirladigi ve bu nedenle de
hayvanlarin ¢evreye uyum saglayamamalar1 sonucunda anormal davranislar gosterdikleri bilinmektedir (Akbas 2013).
Yiiksek sicaklik ve bagil nem, havalandirma ve aydmlatma olanaklarmin yetersizligi, yemlemedeki basarisizlik,
yetistiricinin hayvan davranis, istek ve tercihlerini iyi bilmemesi, alet ve makinelerin yanlis se¢imi, birim alanda daha
fazla hayvanin barindirilmasi hayvanlarin ¢evreye uyumunu zorlastirmaktadir. Biitiin bu olumsuz kosullara hayvanlarin
hareket 6zgiirliigiiniin sinirlandirilmasi da eklenince, bireysel veya grup halinde barindirilan hayvanlarda psikolojik bir
baski olusmakta ve stres artmaktadir (Ozbeyaz ve Ozbostanci 2020).

Bu bilgiler 1siginda hayvan barinaklarinin planlanmasinda amag, hayvanlari uygun olmayan gevre sartlarindan
koruyarak onlara saglikli yasama ve iiretim alani olugturmak olmalidir. Bu kapsamda barinaklarda hayvan rahatliginin
saglanabilmesi i¢in uygun barmak tipinin belirlenmesi, hayvanlarin serbestge hareket edebilmelerine olanak verecek
sekilde yeterli taban alaninin birakilmasi, tim yiizeylerin ve o6zellikle de ddsemelerin hayvanlarda herhangi bir
rahatsizliga ve yaralanmaya neden olmayacak sekilde yapilmasi, hayvanlar i¢in uygun bir yatma ortaminin saglanmasi,
barmak iginde tiim unsurlarin boyutlariin hayvan sagligimi giivence altina alacak sekilde belirlenmesi, hayvanlarin
uygun bilyiliklilkte gruplara boliinmesi, hasta hayvanlarm siiriiden ayrilmasi, yemleme, sulama, sagim ve gubre
temizligi gibi glinliik islerin yiirtitiilmesinde hayvan yonetimi ile ilgili tesis ve ekipmanlarin se¢imi ve hayvanlar igin
optimum iklimsel ¢evrenin olusturulmasi gereklidir.

Bu derleme amaci, barinaklardaki konfor diizeyini ve konforu bozan unsurlari tespit etmek amactyla serbest durakli siit
sigirt igletmelerinde ahir konforu degerlendirmesinde kullanilan baslica konfor 6l¢iim yontemleri hakkinda bilgi
vermek ve bu 6l¢iim metotlarindan elde edilen sonuglarin degerlendirilmesi ile hayvan davraniglarina uygun, ylksek
iiretim performansina sahip yeni sigir barmaklarinin gelistirilmesini saglamaktir.

SUT SIGIRI iSLETMELERINDE REFAH DEGERLENDIRME YONTEMLERI

Isletmelerde hayvan davranislarmin gdzlemlenmesiyle, hayvanlarin viicut ve bacak temizlik puanlamalari, tarsal ve
karpal eklem lezyon puanlamalar1 yapilarak, viicut kondisyon skoru, refah kalitesi (welfare quality), sicaklik nem
indeksi, durak kullanim indeksi ve hayvan ihtiya¢ indeksi (animal need index (ANI)) gibi bazi indeks hesaplamalari
yapilarak konfor degerlendirmeleri yapilabilmektedir.

Hayvan Davramislarin1 Gézlemleme

Hayvan refahi kavramu ile ilgili olarak Broom (1991), hayvan refahinin 6lgiilebilir oldugunu ve hayvanlarin gevresiyle
olan iliski durumunu ifade ettigini bildirmistir.

Hayvan refahi en temel anlamda, hayvanlarin tiim dogal davranislarini rahatlikla gosterebilmesi olarak tanimlandigi
icin, hayvanlarda refah gostergesinin temeli hayvan davraniglarina dayanir. Bu nedenle bu gostergeleri degerlendirmek
i¢in hayvan davranislarina tiimiiyle hakim olmak gerekmektedir.

Hayvan davranislarini gozlemleyerek ahir konforunu degerlendirebilmek igin oncelikle siit sigirlarinin normalde bir
giinliik davraniglarini iyi bilmek gerekmektedir. Ahir i¢inde sigirlarin normal davranig verilerinde meydana gelen ciddi
degisiklikler varsa, isletmede yonetimsel, sagliksal ya da yapisal anlamda bir sikintinin oldugunu gosterir ve bu da
refah anlaminda isletmede problem oldugunun gostergesidir.

MJAVL Volume 12 (Issue 2) © 2022 www.journals.manas.edu.kg


http://www.journals.manas.edu.kg/

152

Keskin et al. / Manas Journal of Agriculture Veterinary and Life Sciences 12 (2) (2022) 150-157

Sigir konforu; yemleme alani, dinlenme alani, suluk alani, uygun sicaklik, zemin ve havalandirma gibi temel
bilesenlerden olugsmaktadir (Gooch 2003). Bu konudaki ¢alismalar incelendiginde, ahir planlamasi yapilirken sigirlarin
dogal davranmiglarinin dikkate alinmasi gerektigi goriilmistiir (Tucker 2003, Demirci 2005, DeVries 2006).

Laktasyondaki bir siit sigirinin giin igerisinde gegirdigi zaman dagilimi Sekil 1° deki gibi olmasi gerekmektedir (Grant
ve Albright 2000).

4 N ™
W Diger %13

Su igme %2

SR
% [ Dinlenme

54%

Sagim %10

B Yeme %21

[ Dinlenme: 12-14 saat/giin

B Yeme: 3-5 saat/giin

-

Sekil 1. Ineklerin giin icerisindeki davramslarmin dagilimi

Refah Kalitesi

Hayvan refahi agisindan isletmelerin degerlendirmesinde genelde iki yaklasim bulunmaktadir. Bunlardan ilki
hayvanlarin etkilesim iginde oldugu yani yetistirildigi ¢evreye bakilarak refaha uygunlugu tespit etme, ikincisi de
bireysel olarak hayvanlarin durumuna bakilarak refaha uygunluguna karar vermektir. Hayvanlarin durumuna bakilarak
yapilan 6l¢me teknigine diinya genelinde tercih edilen Welfare Quality® projesi 6rnek verilebilir (Canali ve Keeling
2009). Hayvan Refahi tanimi; iyi barinma, iyi beslenme, iyi saglik ve uygun davranis basliklari altinda 4 temel ilkeye
ve bu ilkelere dayanan 12 kritere dayanmaktadir. Bu 12 kriterin kendi i¢inde 30’ dan fazla 6l¢iimii gerceklestirilmekte
ve bdylece refah puanlari elde edilmis olmaktadir. Olgiimlerden elde edilen puanlar 12 kriter puanini, kriter puanlar1 da
4 temel ilkenin puanlarini olusturmaktadir. Boylelikle, isletmelerdeki genel hayvan refah1 degerlendirilmis olmaktadir
(WelfareQuality 2009) (Tablo 1).

Cizelge Error! No text of specified style in document.. Hayvan refahunin 4 temel ilkesi ve 12 kriteri (Kaynak: Welfare
Quality, 2009)

Refah Kriteri Refah Alt Kriteri
-Hareket kolaylig1
Iyi Barinma -Uygun gevre sicaklig

-Dinlenme alaninda rahatlik
-Uzun sure a¢ kalmama
-Uzun siire susuz kalmama
-Yaralanma olmamasi

Iyi Saglik -Agr1 olmamast

-Hastaligin olmamasi
-Sosyal davranislar

-Pozitif duygusal durum
-lyi insan- hayvan iliskisi
-Diger davraniglar

Iyi Besleme

Uygun Davranis

Animal Need Index (Hayvan ihtiya¢ Endeksi)

Bartussek ve ark (2000) tarafindan gelistirilen ve ANI 35L/2000 adi verilen hayvan refah kriterleri (Animal Need
Index = Housing Condition Score) bes parametre ile 6l¢iilmektedir. Her bir parametre kendi puanlama sistemleri ile
ayr1 ayri degerlendirilerek sonucta incelemesi yapilan isletmeye ait toplam bir degerlendirme puani elde edilmektedir.
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Bu degerlendirmeye gore; refah kriterleri yoniinden incelenen igletmeler -9 ile +45.5 puan arasinda bir puan almakta ve
bu isletmenin genel skorunu vermektedir. Isletmelerde;

1- Hareket,

2- Sosyal etkilesim,

3- Ahir tabanimnin tipi ve durumu,

4- Ahr i¢i iklim kosullar1 (Hava ve Isiklandirma),

5- Bakim ve besleme kosullar1 ayr1 ayri puanlanarak isletmelerin yapisi ortaya konulmus olur.

inek Konfor indeksi

Inek konfor indeksi (iKi) siiriide ineklerin konfor diizeyini degerlendirmek igin gelistirilmis bir yontemdir. IKi> nin
dogru degerlendirilebilmesi i¢in duraklarin sagimdan 1-2 saat dnce gozlemlenmesi gerekmektedir. Yapilan gozlemde
ineklerin duraktaki yatma ya da ayakta durma davraniglari degerlendirilmektedir. Bu indeksi hesaplamak i¢in oncelikle
durakta yatan inekler hesaplanir daha sonra duraklari o an kullanan biitiin inekler hesaplanir ve yatan inek sayis1 duragi
kullanan inek sayisina boliiniir. Cikan deger bize IKi degerini vermektedir (Cook ve ark 2005). Ornegin 100 bashk bir
isletmede ineklerin 85 adetinin duragi kullandig1 ve bunlar i¢inden 75 adetinin yattigini tespit ettigimizi varsayalim.
Hesap ettigimiz deger 0.82 c¢ikacaktir ve bu deger IKi degeridir. Ahir1 konforlu olarak niteleyebilmek i¢in bu degerin
%80-85 arasinda olmast istenir. Bu degerlerin altinda bir degerlendirmede ahir konforunu etkileyen faktorler yeniden
incelenmelidir (Greenough 2007).

Durak Kullanim indeksi

Durak kullanim indeksi, duraklarda yatan ineklerin tiim ineklere (yem ve su igme davraniginda bulunmayan) oranidir.
Dogru degerlendirilebilmesi i¢in sagimdan 1-2 saat 6nce 6l¢iim yapilir. Bu degerin %75’ ten yiiksek olmasi istenir.
Durak kullanim indeksi, inek konfor indeksine gore giin icerisinde farkli zamanlarda daha fazla degisim gosterdigi i¢in
guvenilirligi daha diistiktiir (Cook ve ark 2005).

Durakta Bekleme indeksi

Durakta Bekleme Indeksi, IKI’ nin tam tersi olarak hesaplanan bir indekstir. Duraklarda ayakta duran ineklerin
duraklarda bulunan tiim ineklere oranidir. Durakta bekleme indeksi sagimdan 2 saat 6nce yapilan degerlendirmede
%20’ den yiiksek ise ineklerin duraklarda ayakta durarak gegirdikleri zamanin giinliik 2 saatten daha uzun oldugunu
gostermektedir. Boyle bir durumda yatmay1 engelleyen faktorler agisindan duraklarin yeniden gozden gegirilmesinde
fayda bulunmaktadir (Cook ve ark 2005).

Tarsal ve Karpal Eklem Puani

Tarsal eklemlemlerde kil dokiilmesi, hemoraji ve sislik gibi lezyonlar durak konforunun yeterli olmadiginin
gostergesidir (Blowey 2015). Tarsal eklemler 0’ dan 3’ e kadar degisen derecelerde olmak iizere puanlanmaktadir
(Sekil 2).

Sigkinlik yok Siskinkk yok veva hafif Orta derecede gigkinlik BOy(k bir pigkinkk var

Kil doktimest yok veya derecede var (<1cm) var (1-2,5¢cm) (>2.%m)

cok az dizevde bulinabilir Tarsal eklem Qzerinde Kilsiz alanda lezyon Lezyon veya kil doktilmeleri
2 Kils1z bir alan var bulunabilir gOrlebilir

Sekil 2. Tarsal eklemlerin inek konforu agisindan degerlendirilmesi. 0 puan: siskinlik yok, kil dokiilmesi ¢ok az veya
yok; 1 puan: siskinlik yok veya hafif bir sigkinlik var; 2 puan: 1-2,5 cm kalinlikta orta derecede siskinlik var, kabuk
bulunabilir; 3 puan: 2,5 cm’ den daha fazla kalinlikta siskinlik var.

Inekler sagimdayken tarsal eklemler basit bir sekilde puanlanabilir. Puanlama yapilirken gdzlemin 50 cm uzakliktan
yapilmasi degerlendirmenin dogru yapilabilmesi i¢in 6nemlidir (Gibbons ve ark 2012).
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Karpal eklemlemler de tarsal eklemler gibi durak konforunun yeterli olmadiginin gostergesidir. Karpal eklemler 0’ dan
3’ e kadar degisen derecelerde olmak iizere puanlanmaktadir (Sekil 3).
3

0 1

Karpal ekl Karpal eklem Deride lezyon veya Karpal eklemler 0zerinde
uzaerri:u;kic:;:ide u;erz:dégicdeﬁde kabuk bulunur ve hafif buvuk bir gigkinlik vardir
herhangi bir degisiklik Kkilsiz bir alan bulunur b_lr sigkinlik olabilir (<2.5cm) (>-.‘Scm) 3 -

yok K1l dokulmeleri olabilir Deride lezyon veya kil

dokulmeleri bulunabilir

Sekil 3. Karpal eklemlerin inek konforu agisindan degerlendirilmesi. 0 puan, sigkinlik yok, kil dokiilmesi yok veya ¢ok
az; 1 puan, siskinlik yok veya ¢ok az lcm’ den az kalinlikta; 2 puan, orta derecede siskinlik (1-2,5 cm) bulunurken
kabuk veya kil dokiilmeleri olabilmekte; 3 puan, kalinlig1 2,5 cm’ den fazla olan biiyiik siskinlik bulunurken, lezyon
bulunabilmekte veya bulunmamaktadir.

Daha iyi sonuglar elde etmek igin tarsal ve karpal eklem lezyonlariin beraber degerlendirilmesinde fayda vardir.
Sonuglarin daha saglikli degerlendirilebilmesi i¢in hayvanlarm gok kirli olmamas1 gerekmektedir (Gibbons ve ark
2012).

Bacak Hijyeni Puam

Bacaklarin hijyen degerlendirmesi yapilirken yan agidan gézlemlenir ve bacaklarin tarsal eklemler ve asagisinda kalan
kisimlar1 degerlendirilerek yapilir (Sekil 4). Serbest durakli ahirlarda yiiksek siit verimi, besleme sekli, laktasyon
donemi, asir1 hayvan yogunlugu, servis yollarinin dar olmasi ve egimin yetersiz olmasi, yatakliklarin sira sayisinin
fazla olmasi, diskinin yumusak olmasi ve siyiricilarin yeterli siklikta ¢aligtirllmamasi gibi durumlardan dolay: bacak
hijyen puami kot ¢ikabilmektedir. Bu puanlamada degerlendirmeler yapilirken 1 puan-temiz, 2 puan-hafif kirli, 3
puan-orta derecede Kirli, 4 puan-cok kirli olarak hesap edilir. Isletmelerde 3-4 puan alanlarin oram %25’ ten az
olmalidir. 3 ve 4 puan alanlarin siiriideki oranlari, uygulanacak ayak banyosunun sikligini belirlemede de
kullanilmaktadir (Cook 2007).

Puan

Hafif kirli Orta derecede Cok kirli
kirli

Sekil 4. Bacak hijyeni puanlama karti

Genel Temizlik Puanlamasi

Hayvanlarin refah durumlarimin belirlenmesinde temizlik puanlamasi énemli bir kriterdir. Bu puanlamada hayvanlarin
temizlik durumlarina goére 1-5 puan arasinda puan verilmektedir (Sekil 5). Cok kirli hayvanlarda subklinik mastitis
vakalarinda ve siit tanklarindaki somatik hiicre sayisinda artig oldugu bildirilmistir (De Wolf 2009).
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Sekil 5. Sigirlarda temizlik puan cetveli (Kaynak: Reneau, 2005)

Sicaklik Nem indeksi

Ahirlarda termal konfor refah igin 6nemli olan bir diger husustur. Sigirlarin uygun sicaklik ortamlari ¢ok sayida
arastirict tarafindan incelenmis olup; 0-24°C arast uygun sicaklik, 7-15°C arasi ise optimum sicaklik olarak kabul
edilmektedir (Demir 1992). Konfor bolgesi sicakliginin ¢ok smirli bir alanda oldugu bu bolge iginde kalan sicaklik
degerlerinin optimum sicakliklar olarak kabul edilebilecegi vurgulanmaktadir (Ekmekyapar ve Okuroglu 1984).
Optimum sicaklik siit sigirlari igin 10-20°C arasi olarak bildirilmektedir (Webster 1994).

Yalnizca sicakliga bakarak c¢evre kosullarinim uygun olup olmadigina karar vermek uygun degildir. Bununla beraber
bagil nem de dikkate alinmalidir. Clinkii bagil nemin orani hissedilen sicakligi etkilemektedir. Sigir ahirlarinda uygun
bagil nem oraninin %60-75 arasinda olmast istenir. Bagil nemin ahirlarda %80’ 1 gegmemesi 6nerilir. Sayet bolge cok
soguksa bagil nemin %85’ e kadar artirilmasina izin verilebilir (Ekmekyapar 1991).

Giiniimiizde iklimin hayvan refahi iizerine olan etkisini gosteren Sicaklik Nem Indeksi (SNT) kavram kullanilmaktadir
(Sekil 6).

Sicaklik Nispi Relanif Nem (%)

B

48

Sekil 6. Sicaklik Nem indeksi. SNI degerleri asagidaki gibi siiflandirilmaya tabi tutulmustur: SNI 72° den kiigiikse,
stres yok demektir; SNI 72-78 aras1 ise orta diizeyde stres; SNI 79-89 arasi ise siddetli stres; SNi 90-98 aras1 ise ok
siddetli stres var demektir; SNI 98’ den biiyiikse inegin liimii gerceklesir (Moran 2005).
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SONUC VE ONERILER

Ulkemiz siit sigircihiginda entansiflesme ve isletme Slgeklerinin artmasina ragmen istenen verim diizeylerine halen
ulasilamamasinin sebebi olarak isletme sahiplerinin konfor agisindan kendi otokontrollerini saglama konusundaki bilgi
eksikleri ve yanlis bilinen geleneksel uygulamalardan dolay1 yapilan yanlis ahir planlamalar gosterilebilir.

Isletmelerde hayvan sagligi ve refahin siirdiirebilmek ve verimi arttirmak igin ineklere konforlu, temiz ve yeterli
alanlar saglanmalidir. Bunun igin 6zellikle hayvanlarin ayakta durma siirelerini kisaltan ve yatmalarimi tegvik eden
yonetimsel uygulamalar yapilmalidir. Isletme yoneticisi ve hayvan bakicilar1 hayvan konforu ve konforun
iyilestirilmesi konularinda egitilmelidir. Bu sayede isletmeler yapisal ve idari yonden eksikliklerini tespit ederek
mevcut ya da yeni yapilacak ahirlarda konfor kriterlerini ayrintili olarak gézden gegirebilecek ve hayvan refahi artirmis
olacaktir. Boylelikle isletmelerde hastaliklar ve hastaliklara bagli bagli verim diisiikliigli, hayvan hastaliklart igin
harcanan tedavi giderleri ve hastaliklara bagli yapilan ayiklamalar azalmis olacaktir.

ETIiK BEYAN

“Serbest Durakli Siit Sigir1 Isletmelerinde Konfor Olgtim Yontemleri” baslikli ¢alismanin yazim siirecinde bilimsel
kurallara, etik ve alinti kurallarima uyulmus; toplanan veriler iizerinde herhangi bir tahrifat yapilmamis ve bu galisma
herhangi bagka bir akademik yayin ortamina degerlendirme icin génderilmemistir. Bu arastirma dokiiman analizi ve
betimsel incelemeye dayali olarak yapildigindan etik kurul karar1 zorunlulugu bulunmamaktadir.
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OZET

Kurut, yogurt ve ayranin siiziilerek kurutulmasiyla elde edilen, Anadolu ve ipek Yolu
cografyasinda sevilerek tiiketilen ve uzun siire bozulmadan muhafaza edilen bir siit
iriniidiir. Genellikle Cin, Rusya ve Kirgizistan’da “kurut”, Mogolistan’da “aaruul”,
Kazakistan’da “kurt”, fran’da “kashk”, Liibnan’da “kisk”, Irak’ta ‘kushuk’’ ve Tiirkiye’de
ise “kes” olarak bilinmektedir. Kurutun besin degeri olduk¢a yiiksek olup, insanlarin
saglikli yasamasi ve gelisimi i¢in gerekli olan hayvansal protein, kalsiyum, potasyum ve
fosfor gibi maddeler ile Lactobacillus delbrueckii subspecies bulgaricus ve Streptococcus
thermophilus gibi insan sagligi agisindan onemli olan laktik asit bakterilerini de 6nemli
diizeyde igermektedir. Uretim teknolojisinde heniiz standart bir yontem bildirilmemis
olmakla birlikte, yapilan ¢alismalar dogrultusunda protein, yag, kuru madde ve tuz oraninin
sirastyla % 7-55, % 8-45, % 80, % 9-13 diizeyinde oldugu ifade edilmektedir. Kurut’un
iiretim, muhafaza ve satis asamalarindaki diisiik hijyen kosullarinda Staphylococcus aureus
ve koliform grubu bakteriler gibi insanlar i¢in patojen ve firsat¢i patojen bakterileri
icerebildigi, bu durumun ise halk sagligi acgisindan risk olusturulabilecegi
degerlendirilmektedir.
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GIRiS

Yiyeceklerin kurutularak muhafazasi, yiizyillardir diinyada bir¢ok topluluk tarafindan kullanilan en eski geleneksel
metotlardan birisidir (Karagil ve Tek 2013; Kocatepe ve Tiril 2015). Kurut; Turkce bir sozcuk olup koku kurutmak
kelimesinden tiiretilmistir. Tacik dilinde “kurut”, Tatarca “kort”, Tiirkmence “ak gurt”, Ozbekce ise “kurut” olarak
adlandirilan bu siit {irtinii; XIII. yiizyilda Orta Asya’ya giden Avrupal elgiler tarafindan “grut” olarak ifade edilmistir
(Kochkorova ve ark. 2021; Patir ve Ates 2002). “Kurutulmus yogurt” ya da “Kurut” olarak bilinen fermente siit {irlini,
birgok iilkede farkli isimler ile adlandirilmakta ve sevilerek tiiketilmektedir. Ornegin Iran’da “Kashk”, Irak’ta “Kusuk”
Suriye’de “Jub-Jub”, Liibnan’da ise “Kisk” olarak isimlendirilmekte ve geleneksel yontemler kullanilarak genellikle
kiiciikbag hayvan siitlerinden tiretilmektedir (Say ve ark. 2015). Kurutun iiretim prosesi, genel olarak az yagl yogurt
veya ayranin siiziilmesi, tuzlanmasi ve sekil verilerek giineste kurutulmasi ilkesine dayanmaktadir (Algay vd. 2015;
Kabak ve Dobson 2011). Kurut, ge¢misten bugiine Anadolu’nun belirli bélgelerinde yogurttan ya da ayrandan yapilan
ve bolge halki tarafindan begenilerek tiiketilen bir iiriindiir. Diger taraftan, Cin Halk Cumhuriyet’inin Tibet Ozerk
Bolgesinde ise kurutun, yak siitii kullanilarak tretildigi bildirilmektedir (Sun ve ark. 2010). Kurut; Tiirk Gida Kodeksi
Fermente Siit Uriinleri Tebligi’nde (Anonim 2009) protein diizeyi fermantasyon oncesi %5,6 oraninda arttirilan
geleneksel konsantre fermente siit iiriinii olarak siniflandirilmaktadir. Kirgizistan’da ise Kirgizistan Cumhuriyeti Ulusal
Standartlari, Siit ve Siit Uriinleri Islenmesi Hakkindaki Teknik Yonetmelik (Anonim 2013)’te yer almaktadir.

Kurut, ipek yolu cografyasinda halk tarafindan begenilerek tiiketilen bir {irlin olmakla birlikte, Anadolu’da dar gelirli
yore halklarinin baglica kis yiyeceklerinden birisidir (Patir ve Ates 2002). S6z konusu gida maddesi tek bagina veya
katik olarak ¢orbalara ezilmis ya da toz halde ilave edilerek tiiketilmektedir. Kurut’un besin degerinin oldukga yiiksek
oldugu ve kisinin saglikli yaglanmas1 ve gelisimi i¢in gerekli olan hayvansal protein ile kalsiyum, potasyum ve fosfor
gibi maddeleri 6nemli miktarlarda igerdigi belirtilmektedir.

Fermantasyon, yiizyillardir gidalarin raf Omriiniin uzatilmasi ve saglia olan olumlu etkilerden dolay: kullanilan
yontemlerden biri olarak bilinmektedir. Bu islemin sonucunda, insan saglig1 icin son derece gerekli olan esansiyel
aminoasitler ve vitaminler meydana gelmektedir (Kabak ve Dobson 2011). Daha 6nce yapilan arastirmalarda, fermente
Urinlerde baskim olarak Laktik Asit Bakterilerinin (LAB) yer aldig1 ortaya konmustur (Gezgin ve Akyol 2010; Leroy
ve De Vuyst 2004). LAB dogada yaygin olarak bulunmakta ve bir¢ogu endiistriyel sartlarda iiretilen gidalarda
kullanilmaktadir. Bu bakterilerden bazilari, Lactobacillus, Lactococcus, Leuconostoc, Pediococcus, Enterococcus,
Sporolactobacillus, Steptococcus ve Carnobacterium’dur. Kurut yapimmin bir diger basamagi da fermantasyon
isleminin uygulanmasidir. ipek yolu; Cin’den baslayarak Anadolu ve Akdeniz iizerinden bati istikametine dogru
Avrupa’ya kadar giden eski ve énemli bir ticaret yoludur. Ipek yolu, sadece dogudan batiya kadar uzanan ticaret yolu
olmayip, bununla beraber ordularin, dinlerin, bir¢ok farkli fikirlerin, mutfak ve kiiltiirlerin etkilesimde oldugu bir yol
olarak da bilinmektedir (Deniz 2016).

RUSSIA

Kaff Baikal
GREECE ~aiip e ¢ @
Konstzmingple' ‘
=
S
TURKEY " Sny 2
Gobi
(a

"
XY TURKMENISTA

Balkh
AFGANISTAN CHINA

(IRAN)  Kerman

Medina ‘ 5 PAKISTAN
Lhaza

Mecca

Sekil 1. Ipek Yolu haritast

Bu ¢alismada; Ipekyolu cografyasi iizerinde yer alan birgok iilkede yogun bigimde tiiketilen Kurut’un, iilkelere gére
fiziko-kimyasal Ozellikleri ve mikrobiyolojik oOzellikleri ile halk sagligi agisindan Oneminin ortaya konulmasi
amaclanmaktadir.
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Kurut Uretimi

Kurut Turk mutfaginda yer alan 6nemli bir gida maddesidir. Kurutun kiiltiirel olarak yiyecek, igecek, 6rf ve adetler
bakimindan 6nemli bir yer teskil ettigi bilinmekte, bu gelenegin toplumda sosyal kaynagmanin bir unsuru oldugu
degerlendirilmektedir. Karadeniz, Dogu Anadolu, Giineydogu Anadolu ve Orta Anadolu mutfagi gibi birgok yorenin,
kendisine 6zgili zengin bir yemek kiiltlirline sahip oldugu bilinmektedir. Kurut, Tiirkiye’de, Bolu’da “kes,” Silifke’de
“horg,” Antalya ve Afyon’da “dolaz” veya “tort” ismi ile bilinmektedir (Dingel ve Unver-Algay 2017).

Kurut, geleneksel olarak iiretilen bir iiriin iken, endiistriyel {iretime ydnelik arastirmalarin da yapildigi bilinmektedir
(Giirbiiz ve ark. 2018; Sherova, 2022; Temirbekova 2019). Giirbiiz ve arkadaglar tarafindan geleneksel metotla kurut
iiretiminde oncelikle ¢ig siitiin 90°C’de 5 dakika pastorize edildigi, ardindan 42-44°C’ye sogutuldugu, %2 oraninda
maya ilave edilerek 42-44°C’de 5-8 saat inkiibe edildigi, sonrasinda sirasiyla 24 saat sogutma, 24 saat siizdiirme, tuz
ilavesi ve gekil verme (bir par¢a 10-20 grama denk gelecek sekilde) islemlerinin yapildig1 ve son olarak ise 45°C’de
kurutmanin gerceklestirildigi bildirilmistir (Giirbiiz ve ark. 2018)

Sekil 2. Geleneksel yontem ile Kurut gériniimi

Geleneksel Oretimin yam sira, bir ¢alismada gida sanayisi atiklari kullanilarak katma degeri yiiksek bir tiriiniin elde
edilmesi amaglanarak laboratuvar sartlarinda yukarida bahsedilen geleneksel iiretimdeki is akigindan biraz daha farkli
olacak sekilde kurut iiretimi gerceklestirilmistir. Bahsedilen ¢alismada, hammadde olarak 1:1 oraninda yayik alt1 ve
yagsiz siit kullanilmis ve 1s1l iglem 85 °C’de 15 dakika olarak sekilde gergeklestirilmistir. Miiteakiben, elde edilen
karigim 43£2°C’ye sogutulmus ve starter kiiltiir olarak ticari yogurt kiiltiiri (Lactobacillus delbrueckii subsp.
bulgaricus ve Streptococcus thermophilus) kullanilmigtir. Olusan karigim, pH araligi 4,6-4,7 olana kadar 43°C’de
inkiibe edilmistir. Elde edilen yogurt numuneleri oda sicakliginda (21£1°C) sogumaya birakilmistir. Sogutma islemi
sonrasinda yogurt numuneleri, pthti olusumunun saglanmasi i¢in 85°C’ye 1sitilip 10 dakika bekletilmistir. Meydana
gelen piht1, oda sicakligina getirilerek bez torbalara konulmus ve torbalardan 24 saat boyunca suyun siiziilmesi
saglanmustir. Su iyice siiziildiikten sonra, piht1 lizerine 2 saat siiresince 10 kg agirlik uygulanmistir. Ardindan pihtinin
kuru madde miktar tespit edilmis ve % 0 (kontrol), % 5, % 10 ve % 15 diizeylerinde portakal kabugu ekstrakt1 (Citrus
sinensis L.) ilave edilmistir. Sonrasinda, kuruta % 5 diizeyinde ticari sofra tuzu ilave edilmis, ¢ap1 1,5 cm olacak
sekilde yuvarlamak suretiyle fanli kurutma kabininde kontrollii sartlarda (40°C’de, 1 m/s hava hizinda) %85 kuru
madde orani olusana kadar kurutulmustur. Bunu takiben, elde edilen iirlinler polietilen posetler igerisinde vakum ile
ambalajlanarak oda sicakliginda tiiketime hazir hale getirilmistir (Temirbekova 2019).

Kurut’un fiziko-kimyasal 6zellikleri

Ipek yolu cografyasinda iiretilen kurutlarm icerikleri farklilk gosterebilmektedir. Bu baglamda, Cin Halk
Cumbhuriyeti’'nde ¢ogunlukla yogurt ve ayrandan {iretilen kurutun orijini ile paralel olarak fiziko-kimyasal
Ozelliklerinin de degistigi bildirilmektedir (Sun ve ark. 2010). Bu kapsamda, Cin’de tiikketime sunulan ii¢ farkli
bolgeden (Hainan, Haixi ve Haibei) temin edilen kurutun pH degerleri sirasiyla 4,3+0,7, 3,9+0,2 ve 4,0+0,3 olarak
tespit edilmistir. Ayrica, lretim sirasinda diisik pH ve diisiik ¢evre ortam sicakliginda yapilan kurutlarin
kontaminasyona daha yatkin oldugu ifade edilmektedir (Sun ve ark. 2010). Diger bir aragtirmada ise, yak siitiinden
yapilan kurutun toplam kuru madde, yag, protein ve kiil oranlarinin sirasiyla 14,8+1,21 g/100 ml, 5,57+0,43 g/100 ml,
5,66+0,369/100 ml, 0,953+0,078 g/100 ml, kalsiyum, fosfor, magnezyum, potasyum, sodyum ve ¢inko dizeylerinin ise
sirastyla 162+5,47 ¢/100 ml, 153+13,6 g/100 ml, 157+5,32 /100 ml, 1421£17,8 g/100 ml 296+14,3 g/100ml,
6,16+0,874 g/100 ml oldugu tespit edilmistir (Zhang ve ark. 2008). Besin degeri agisindan kurutun vitamin ve
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kalsiyum igerigi yoniinden zengin oldugu, bu sayede kemik ile ilgili bazi hastaliklarin &nleyebilme potansiyeli
bulundugu ve hastaliklarin tedavi siirecinde saglik agisindan iyilesmeye yonelik yararli etkileri olabilecegi ifade
edilmektedir. Tlave olarak, aymi arastirmacilar, kurutun zengin bir besin kaynagi olarak ekonomik degeri ve sagliga
olan faydalar1 sayesinde, halkin beslenme ihtiyacinin kargilanmasi ve yerel siit endiistrisinin gelisimine dnemli katki
saglayabilecegini belirtmektedirler (Chen ve ark. 2009). Kazakistan’da yapilan bir arastirmada, kahverengi yosun
(Laminariales) ilaveli biyokurut iiretilmistir (Sherova ve ark. 2022). S6z konusu arastirmada Kazakistan topraklarinda
endemik iyot eksikliginin mevcut oldugu ve halk saglig1 agisindan iyot eksikligine bagl hastaliklar olabilecegi ifade
edilmis olup s6z konusu eksikligin 6nlenmesi bakimindan yosun ilaveli biyokurutun kullaniminin miimkiin olabilecegi
bildirilmistir. Arastirmacilar ayn1 zamanda, kurutularak o6giitiilmis % 0,5 g yosunu (Laminariales) kurut’a ilave
ederek, fiziko-kimyasal bakimndan kurutta fosfor diizeyini 840 mg/kg, kalsiyum diizeyini 1650 mg/kg, bakir diizeyini
126,3 pg/kg, magnezyum diizeyini 123,8 mg/kg, kobalt diizeyini 60,6 pg/kg, ¢inko diizeyini 4,8mg/kg ve iyot diizeyini
1195 pg/kg olarak bildirmislerdir. Diger taraftan, yosun ilavesi sonrasinda kurut’un tadinda herhangi bir degisimin
olmadig1 da vurgulanmistir (Sherova ve ark. 2022). Kirgizistan’in Biskek sehrinde yapilan arastirmada ise, halk
pazarlarindan temin edilen ve kontrollii sartlarda iiretilen kurut 6rneklerinin fiziko-kimyasal 6zellikleri incelenmistir.
Elde edilen sonuglar dogrultusunda, pazarlardan temin edilen numunelerin ortalama kuru madde, kiil ve tuz oranlari
sirastyla % 84,46, % 12,02 ve % 12,51 olarak bulunmustur. Kismen laboratuvar kosullarinda iiretilen kurutlarin ise
ortalama kuru madde, kiil ve tuz diizeyleri sirastyla % 82,42, % 12,52 ve % 8,58 olarak tespit edilmistir (Giirbiiz ve
ark. 2018). iran’da yapilan diger bir arastirmada, &rneklerin fiziko-kimyasal degerleri incelendiginde pH degeri,
titrasyon asitligi (laktik asit cinsinden), rutubet, yag, yagsiz kurumadde, protein, tuz ve kiil oranlar1 sirastyla ortalama
olarak 4,27, % 1,40; % 14,21; % 9,17; % 76,62; % 51,74; % 9,77 ve % 12,25 seklinde tespit edilmistir (Soltani 2009).
fran’da yapilan diger bir arastirmada, geleneksel kurut 6rneklerinde pH ve su aktivitesi degerleri sirasiyla 4,74+0,56 ve
0,598+6,67; asitlik oran1 (% laktik asit cinsinden) 1,80+0,40; tuz, yag, protein, kiil ve rutubet oranlar1 sirasiyla %
9.63+1,89, % 12,53+1,24, % 50,74+2,20, % 11,47+1,86 ve % 19,56+3,39 olarak belirlenirken; geleneksel yéntem ile
iiretilen s1v1 kurut 6rneklerinde ise pH ve su aktivitesi degerleri sirasiyla 4,47+0,20 ve 0,97540,69; asitlik oran1 (%
laktik asit cinsinden) 1,7940,21; tuz, yag, protein, kiil ve rutubet oranlar sirastyla % 2,42+0,36, % 2,19+0,40, %
12,99+0,71, % 3,68+0.51 ve % 81,14+1,05 olarak saptanmustir (Atasever ve Mollabashi 2018). Ayni g¢aligmada,
endiistriyel sivi kurut 6rneklerinde pH ve su aktivitesi degerleri sirasiyla 4,40+0,21 ve 0,97940,64; asitlik (% laktik asit
cinsinden) 1,50+0,17; tuz, yag, protein, kiil ve rutubet oranlar1 sirastyla % 1,86+0,14, % 2,21+0,41, % 8,25+0,67, %
2,55+0,35 ve % 86,99+0,72 olarak belirlenmistir. Bu baglamda, mikroorganizma sayisinin diigiik ve protein oraninin
yiiksek olmasinin, kurut tiiketiminin artmasi ile halk saghigi acisindan faydali olacagi belirtilmistir (Atasever ve
Mollabashi 2018).

Tiirkiye’de yapilan bir arastirmada, kurut numunelerin kimyasal analiz sonuglar1 pH 4,26, laktik asit cinsinden asidite
% 2,40; rutubet % 10,96; yag % 32,90; kuru maddede yag % 37,14; tuz % 12,85; kuru maddede tuz % 14,41 ve kiil %
11,79 olarak bildirilmistir (Patir ve Ates 2002). Erzurum ve Bayburt illerinden temin edilen kurut érneklerinin
incelendigi diger bir arastirmada ise pH 4,13; asitlik diizeyi % 2,88; kuru madde, yag, kiil, protein ve tuz oranlar
strastyla % 89,91, % 8,45, % 10,60, % 47,82 ve % 9,51 olarak bildirilmistir (Dogan 2014). Diger bir ¢aligmada
Atasever (2007), Erzurum’dan temin ettigi kurut 6rneklerinde ortalama rutubet, kiil, tuz, asitlik (% laktik asit), yag,
protein oranlar1 ve pH degerlerini sirasiyla; % 13,38; % 11,89; % 10,14; % 1,83; % 15,48; % 49,67 ve 4,09 olarak
bildirmistir. Ilave olarak kurut orneklerinin , toplam mineral igeriginde sodyum, magnezyum, aliminyum, Klor,
potasyum, kalsiyum, demir ve bakir oranlari sirastyla % 18,87; % 0,31; % 0,07; % 56,42; % 8,33; % 7,03; % 0,19 ve %
0,02 oldugu ortaya konmustur (Aydemir-Atasever 2007). Tiirkiye’nin Dogu bolgesinde yapilan diger bir ¢alismada ise
Van ve Sirnak illerinde satisa sunulan kurut 6rneklerinin ortalama pH degeri 4,28; titrasyon asitlik derecesi (Soxelet
Henkel cinsinden) 12,04; kuru madde miktar1 % 86,86; protein oran1 % 53,41; yag orant % 8,44; tuz oran1 % 10,44
olarak bildirilmistir (Giiven ve Karaca 2009).

Cizelge 1. Kurutun fiziko-kimyasal 6zellikleri

Ozellik Miktar Kaynak

pH 3.9+0.2 - 4.74+0.56 Sun ve ark.(2010),
Atasever ve Mollabashi(2018)

Tuz %12.51+2.24 - %9.63+1.89 Girbiz ve ark. (2018),
Atasever ve Mollabashi(2018)

Yag %32,90 + 14,10 - %12.53+1.24 Patir ve Ates (2002),
Atasever ve Mollabashi
(2018)

Protein %51.74+3.57 - %50.74+2.20 Soltani (2009),
Atasever ve Mollabashi
(2018)

Kl 912.02+3.31 - %11.47+1.86 Giirbiiz ve ark. (2018),
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Atasever ve Mollabashi(2018)

Kurutun mikrobiyolojik dzellikleri

Cin Halk Cumbhuriyeti’nde, Chen ve ark. (2009) tarafindan yapilan bir arastirmada, kurut numunelerindeki ortalama
toplam canli bakteri sayis1 7,85+0,73 logio kob/ml, ortalama LAB sayis1 7,66+0,71 logio kob/ml, ortalama maya sayis1
6.48+0.81 logio kob/ml bulunmustur. Cin’de yapilan diger arastirmalarda LAB’den, Lactobacillus delbrueskii spp.
bulgaricus, Streptococcus thermophillus ve mayalarin kurut yapiminda 6nemli rol oynadig1 bildirilmektedir (Zhang ve
ark. 2008; Sun ve ark. 2010). Ayn1 aragtirmacilar tarafindan kurutun insan sagligini olumlu yonde etkileyen bir besin
oldugu belirtilmektedir. Benzer sekilde Cin’de yapilan diger arastirmada (Liu ve ark. 2012) kurutta Lactobacillus
helveticus, Lactobacillus delbrueckii spp. bulgaricus, Streptococcus thermophilus ve Lactococcus lactis spp. lactis
tirlerinin varlig1 ortaya konularak, kurutta Acetobacter ve Pseudomonas cinsi bakterilere de rastlanildigi ifade
edilmistir (Liu ve ark. 2012). Rusya’da yapilan bir arastirmada starter kiiltiir olarak Streptococcus thermophilus ve
Lactobacillus delbrueckii spp., bulgaricus kullanilarak ve bazi bitkiler (mercankdsk (Origanum majorana) ve feslegen
(Ocimum basilicum)) ilave edilerek kurut yapildigi bildirilmistir (Mironova ve Bazarnova 2017). Kirgizistan’in
Baskenti Biskek’te bulunan c¢esitli halk pazarlarindan temin edilen kurut 6rneklerinin incelenmesi sonucu; ortalama
Toplam Mezofil Aerob Mikroorganizma (TMAB) Sayis1 4,06+£0,50 logio kob/g, ortalama maya-kiif sayis1 3,82 + 0,55
logio kob/g duizeyinde go6zlenirken, ortalama Lactobacillus spp. sayisi 2,79+1,15 logio kob/g ile koliform grubu bakteri
sayisi 1,37+1,33 logio kob/g olarak tespit edilmistir. Ayn1 ¢aligmada, karsilastirma amaci ile deneysel olarak kontrol
altinda tretilen kurut numunelerinin ortalama TMAB Sayis1 1,41+1,29 logio kob/g, ortalama Lactobacillus spp. sayisi
1,01+0,41 logio kob/g olarak saptanmis, ancak orneklerde koliform grubu bakteri ve maya-kiif tespit edilememistir
(Giirbiiz ve ark. 2018). iran’da yapilan diger bir arastirmada, 20 adet kurut, 20 adet s1v1 kurut ve 20 adet endiistriyel
kurut numunesi incelenmistir. Temin edilen toplam kurut drneklerinin % 5’inde <10 kob/g diizeyinde, % 10’unda 10-
10%kob/g diizeyinde koliform grubu bakteriler bulunmus, incelenen 2 (%10) adet siv1 kurut drneginde Staphylococcus
aureus (S. aureus) saptanirken, drneklerinin hicbirinde Escherichia coli (E. coli) tespit edilememistir. ilave olarak
aragtirmacilar, maya-kiif miktarin1 kurut 6rneklerinin % 15’inde <10 kob/g, % 25’inde 10-10%kob/g, % 45’inde 102-10°
kob/g, % 15’inde ise 10%-10* kob/g diizeyinde saptamislardir (Soltani 2009). Yine iran’da yapilan baska bir aragtirmada
ise, geleneksel yontem ile tiretilmis kurut drnekleri analiz edilmis olup; TMAB, maya-kif, Lactococcus, Lactobacillus
ve Enterobacteriaceae sayilar1 sirasiyla 1.51+0.54 logio kob/g, 1.31+0.54 logio kob/g, 1.52+0.37 logio kob/g,
2.43+0.59 logio kob/g ve 1.75+0.57 logio kob/g olarak tespit edilmistir (Atasever ve Mollabashi 2018). lave olarak
ayni arastirmacilar, TMAB sayisim1 geleneksel sivi kurut 6rneklerinde 1.51+0.54 logio kob/g ve endistriyel kurut
Orneklerinde 1.83+0.94 logio kob/g olarak bildirmisler ve incelenen numunelerin hicbirinde S. aureus, E. coli ile
koliform bakteri tespit edilemedigini belirtmislerdir.

Tiirkiye’de Elazig [li’nden temin edilen kurut &rneklerinde; TMAB, koliform grubu bakteri, Staphylococcus-
Micrococcus, Lactobacillus-Leuconostoc-Pediococcus, Lactococcus ve maya-kiif sayilari sirasiyla 3,40x10* kob/g,
2,79x10? kob/g, 2,40x103 kob/g, 2,23x10* kob/g, 1,13x10* kob/g ve 1,12 x 10* kob /g olarak bildirilmistir. Ayrica,
orneklerin %]12’sinin E. coli, %16’sinin S. aureus igerdigi ortaya konulmustur (Patir ve Ates 2002). Erzurum ve
Bayburt ilindeki kurut 6rneklerinin incelendigi diger bir caligmada ise kurutun total bakteri sayis1 6,46x10° kob/g, LAB
sayisiin 2,05x10° kob/g, koliform bakteri sayismin 5,0x10! kob/g ve maya-kiif sayisinin 1,77x10* kob/g oldugu
belirtilmistir (Dogan 2014). Diger bir calismada ise (Aydemir-Atasever ve Atasever 2018), tereyag1 yapiminda olusan
yayik alt1 ayranindan veya yogurttan yapilan kurut 6rnekleri incelenmis ve kurutun TMAB sayisi yayik alti ayranindan
yapilan ve yogurttan iretilen orneklerde sirasiyla 3,1+2,20 logio kob/g ve 0,25+0,89 logio kob/g; koliform grubu
bakteri sayis1 1,04+1,61 logio kob/g, <10; Staphylococcus-Micrococcus sayist sirasiyla 0,25+0,99 logio kob/g ve
0.45 + 1.32 logio kob/g, Lactobacillus sayis1 sirasiyla 2.71 £ 2.49 logso kob/g ve 0.29 + 1.05 logio kob/g; Lactococcus
sayisi strasiyla; 2,87+2,02 logio kob/g ve 0,20+0,71 logio kob/g, maya-kiif sayisi sirasiyla 2,14+2,27 logio kob/g ve
0,85%1,63 logio kob/g olarak tespit edilmistir. Kars ilinden temin edilen kurut drneklerinin mikrobiyolojik analizinin
yapildig1 bir ¢alismada; TMAB sayis1 4,52 logio kob/g, Aerobik Mezofil spor sayist 2,78 logio kob/g, LAB sayist 3,60
logio kob/g, maya-kif dizeyi 3,94 logio kob/g, Enterobacteriaceae sayisi 2,13 logio kob/g, silfit redikte eden
Clostridia sayis1 1,51 logio kob/g ve koagulaz pozitif Staphylococcus spp. 1,81 logio kob/g olarak saptanirken, analiz
edilen hicbir drnekte koliform grubu bakteriler bulunamamistir (Kamber 2008). Diger taraftan Van ili’nden temin
edilen kurut numunelerinde ise TMAB ve maya-kiif sayilarinin 4,5 kob/g ve 3,15 kob/g oldugu bildirilmistir (Akyiiz ve
ark. 1993). Yine Tirkiye’de yapilan bir arastirmada, toplam 120 giinliik depolama siiresince kurut orneklerinin
hicbirinde koliform grubu bakteri iiremesi tespit edilememis, ancak 2,60-4,05 logio kob/g araliginda maya ve kiif
iiremesi goriildiigi bildirilmistir (Temirbekova 2019).
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Cizelge 2. Kurutun mikrobiyolojik dzellikleri

Mikroorganizma Miktar Kaynak
TAMB(logio kob/g) 1.51+0.54 - 7,85+0,73 Chen ve ark. (2009), Atasever ve
Mollabashi (2018)
E.coli Numunelerinin %12 sinde Patir ve Ates (2002)
pozitif olarak goriilmiistiir.
LAB 7,66+0,71 - 2,79+1,15 Chen ve ark. (2009)
(logio kob/g) Gurbiiz ve ark. (2018)
Koliform grubu bakteri 1,37+1,33 - 1,04+1,61 Gurbuz ve ark. (2018),
(logio kob/g) Aydemir-Atasever ve Atasever (2018)
Lactococcus 1.52+0.37 - 2,87+2,02 Atasever ve Mollabashi (2018),
(log1o kob/g) Aydemir-Atasever ve Atasever (2018)
Maya-kuf 3,82 £0,55 - 6.48+0.81 Gurbuz ve ark. (2018),
(log1o kob/g) Chen ve ark. (2009)

Kurutun Duyusal Ozelligi ve Tercih Secenegi

Kurutun eksimsi bir tada sahip oldugu belirtilmektedir. Su ile karistirildiginda ise yogurt gibi bir viskoz kivam
kazanmaktadir (Kabak ve Dobson 2011). Giirbiiz ve ark. (2018) yaptiklar1 aragtirmada piyasadan toplanan kurut
numunelerinin, deneysel olarak yaptiklari kurutlardan daha tuzlu oldugunu bildirmislerdir. Kirgizistan’da yapilan diger
bir ¢alismada ise (Kochkorova ve ark. 2021) katilimcilara anket uygulanarak 14-18 yas arasi genglerde kurut tiiketim
siklig1 ve tat algisi arastirilmistir. Caligmaya toplam 7251 okul 6grencisi katilim saglamis olup, bunlarin 3031ini (%
41,8) erkek 6grenciler, 4220’sini (% 58,2) kiz 6grenciler olusturmustur. Ogrencilerin % 35’i ev yapimi kurutu tercih
ederken, geri kalan kisim ticari kurutlar tercih ettiklerini beyan etmislerdir. Arastirmada, 6grencilerin kurutu haftada
en az 1-2 kere tiikettigi, 6zellikle tuzlu ve eksi tad1 begendikleri tespit edilmistir. Bununla birlikte ¢alisma neticesinde
deneysel olarak ev yapimi kurutun ortalama tuz miktarinin, ticari olarak satisa sunulan kuruta gore 2 kat daha fazla
oldugu bulunmus ve geng yasta bol miktarda tuz tikketiminin bobrek sorunlarina ve genel sagliga zararli olabilecegi
bildirilmistir (Kochkorova ve ark. 2021).

SONUC VE ONERILER

Kurutun; Cin’den baglayan daha sonra Orta Asya, Kazakistan, Kirgizistan, Anadolu ve Akdeniz {izerinden gegerek
Avrupa’ya kadar uzanan, tarihte Ipek yolu olarak bilinen cografyada ge¢miste oldugu gibi giiniimiizde de hala genis bir
cografyada iretimi ve tiiketimi s6z konusudur. Kurut; bazi vitaminler, esansiyel aminoasitler, makro ve mikro
elementleri, siit proteinleri ve yararli LAB’leri barindirmasi yonii ile degerli bir hayvansal gida olarak ele alinmaktadir.
Fermente siit {irlinii olan kurutun beslenme agisindan yukarida ifade edilen olumlu yonlerinin yani sira saglik agisindan
bazi sakincalar dogurabilecegi dikkate alinmalidir. Syle ki; iiretiminin standart olmamasindan kaynakli yiiksek tuz
igerigi, ve koliform grubu mikroorganizma ve S. aureus, E. coli gibi patojen bakterileri icerebilme potansiyeli 6nem arz
etmektedir. Geleneksel yontemlerle iiretilen kurutun tuz oranmin genelde yiiksek oldugu ve yiiksek oranda tuz
tilketiminin potansiyel olumsuz etkileri dikkate alindiginda bu durumun halk sagligi agisindan bir risk faktorii
olabilecegi degerlendirilmektedir. S6z konusu bu olumsuz durumun ortadan kaldirilmasi veya en aza indirilmesi
acisindan kurut tiretiminin standardize edilmesinin faydali olabilecegi, ayrica geleneksel Uretim yapan Ureticilerin de
bilgilendirilmesinin faydali olabilecegi diisiiniilmektedir.

ETiK BEYAN

“Ipek Yolu Cografyasmin Ortak Kiiltiirel Degeri “Kurut” baslikli calismanin yazim siirecinde bilimsel kurallara, etik ve
alint1 kurallarina uyulmus; toplanan veriler lizerinde herhangi bir tahrifat yapilmamis ve bu ¢alisma herhangi bagka bir
akademik yaym ortamima degerlendirme igin gonderilmemistir. Bu aragtirma dokiman analizi ve betimsel incelemeye
dayali olarak yapildigindan etik kurul karar1 zorunlulugu bulunmamaktadir.

CIKAR CATISMASI
Yazarlar herhangi bir ¢ikar ¢atigmasi bildirmemistir.

YAZAR KATKISI
Tilim yazarlar esit katki saglamustir.
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ABSTRACT ARTICLE INFO
In this case report, it is aimed to present unilateral uterine torsion in a 7-year-old Shorthair Case report

Scottish queen. The queen, which had full-term pregnancy, was brought to the Kyrgyz- Received: 10.10.2022
Turkish Manas University Veterinary Faculty Teaching hospital with complaints of Accepted: 05.11.2022
stagnation, vomiting and hypothermia. In the ultrasonography examination, 3 Kittens Keywords:

without a heartbeat were detected. After the abdominal incision made in the queen for Uterine torsion, queen,
whom emergency cesarean section was decided, a 1080° counterclockwise torsion was N-block

noticed on the caudal side of the cervix uterine in the left uterine horn of the queen. It was ovariohysterectomy

observed that the left uterine horn was cyanotic due to torsion-related ischemia. For this
reason, it was decided to perform N-block ovariohysterectomy instead of cesarean section.
As a result, it was concluded that the presented case report of unilateral uterine torsion,
which is rare in cats, will make useful contributions to veterinarians and students in the
field.

INTRODUCTION

Although uterine torsion in queens has been reported in many studies, there is not enough information about
parameters such as incidence rates, age, breed, number of lactations and severity of torsion (Johnston et al. 2001). In
most of the cases presented, the diagnosis of uterine torsion is in a wide range from the fourth week of pregnancy to the
period when symptoms of difficult labor appear two weeks after the expected delivery date. The clinical course of
symptoms is presented in an interval of 2 hours to 3 days, and clinical symptoms include depression, anorexia,
collapse, abdominal pain, pale mucous membranes, hypothermia, bloody vaginal discharge, shallow breathing,
tachycardia, and convulsions in advanced pregnant animals. Diagnosis is usually made during experimental surgery or
necropsy following death or euthanasia. The prognosis varies according to the severity of the symptoms, the duration
of the torsion and the operation performed. In most of the cases, the death of the kittens and the life of the mother
continue (Johnston et al. 2001; Kuroda et al .2017; Noakes 2019; Ali et al. 2021; Koker and Ergiin, 2022)

In this case report, it is aimed to present unilateral uterine torsion in a Shorthair Scottish queen.
CASE DEFINITION

In September 2022, a 7-year-old Shorthair Scottish queen, who full term pregnancy, was brought to the the Kyrgyz-
Turkish Manas University Veterinary Faculty Teaching hospital with complaints of stagnation, vomiting and
hypothermia. The queen also had symptoms of dyspnea and depression. Body temperature was below 32 °C. The
owner stated that the queen jumped from a height 24 hours ago, but the symptoms started 12 hours ago. There was no
vaginal discharge and no signs of abdominal pain. The results of the laboratory blood tests were WBC 4.7x10°%L,
Lymph 1.3x10%L, Mid 0.9x10%L, Gran 2.5x10%L, RBC 11x10%%/L, PLT 370x10%L, Lymph% 28.2%, Mid% 19.8%,
Gran% 52%, HCT 48.6%, HGB 185 g/L, MCV 44.2 fL, MCH 16.8 pg, MCHC380 g/L, RDW-CV 16.7%, RDV-SD
23.3fL, MPV 16.1 fL, PDW 14.5 and PCT 0.595%.
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In the ultrasonography examination, 3 kittens without a heartbeat were detected (fetal fluids were decreased and
placentation was intact) and an emergency cesarean section operation was decided.

Figure 1. 1080° counterclockwise torsion of the left uterine horn
DISCUSSION

Before the operation, intravenous saline, 5% dextrose and lactate Ringer’s solution was started to be administered to
the queen, and atropine sulfate (Atropin Vetas, Istanbul, Turkey) (0.045 mg/kg) was administered subcutaneously.
Intramuscular xylazine hydrochloride (Vetaxyl Vetas, Istanbul, Turkey) (1 mg/kg) and ketamine (Ketamidor Vetas,
Istanbul, Turkey) (15 mg/kg) were administered as anesthesia. After the abdominal incision, a 1080° counterclockwise
torsion was noticed on the caudal side of the uterine cervix in the left uterine horn of the queen (Figure 1). It was
observed that the left uterine horn was cyanotic due to torsion-related ischemia. For this reason, N-block
ovariohysterectomy was performed instead of cesarean section. After N-block ovariohysterectomy, 3 dead kittens were
removed, two in the left uterine horn and one in the right uterine horn. The surgical wound was closed as per standard
procedure and the patient was treated with ceftriaxone sodium (Novosef 1 g Sanofi Istanbul, Turkey) at 20 mg/kg and
meloxicam (Meloksikam Bavet Istanbul, Turkey) 0.1 mg/kg postoperatively. The animal was then taken to the
intensive care unit and intravenous fluid administration was continued at 37 °C. 3 hours after the operation, his body
temperature above 35 °C. Five hours after the operation, the queen's heart rate increased to over 130 beats per minute
and she died.
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The diagnosis of possible uterine torsion in pregnant female queens can be based on the presence of acute abdominal
symptoms such as abdominal pain, shock or collapse. In suspected queens, abdominal ultrasonography is
recommended to determine the viability of the fetus(s). OHE operation to be performed following experimental
celiotomy to confirm the diagnosis is a suitable option for treatment. The option of correcting the torsion with or
without cesarean section is often not recommended. Because, due to torsion, it is often not possible for the tissues to
recover themselves. Supportive treatment (such as liquid supplementation, corticosteroid, antibacterial) determines the
condition of the female queen affected by torsion at the time of diagnosis (Roberts 1986; Johnston et al. 2001; Long,
2009). In the presented case report, after celiotomy in an advanced pregnant queen, 1080° counterclockwise torsion
was detected in the left uterine horn and the animal died 5 hours after the N-block ovariohysterectomy.

As a conclusion; in rare cases of uterine torsion in queens, N-block ovariohysterectomy operation can be performed
due to tissue damage in the uterus after ischemia, but it has been observed that the general condition of the animal
plays an important role in determining the prognosis in such operations.
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