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SUPPLEMENTAL PYRIDOXINE HAD NO INFLUENCE ON THE LIVE
PERFORMANCE AND, BLOOD PARAMETERS, EXCEPT GLUCOSE,
IN QUAILS FED 3 OR 6% CORN OIL
Pridoksin Destegi %3 veya %6 Misir Yagi iceren Yemle Beslenen Bildircinlarda Canh
Performansi ve Glikoz Hari¢ Kan Parametrelerini Etkilememistir

Osman KUCUK'

Summary : The objective of this study was to evaluate
the effects of pyridoxine supplementation in an
isocaloric diet containing varying level of corn oil on
live performance and plasma concentrations of
calcium (Ca), phosphorous (P), glucose, cholesterol,
triglyceride, and total protein in Japanese quails
(Coturnix coturnix Japanica). One hundred and twenty
10-day-old healthy quails were randomly assigned to 4
treatment groups. The experiment was designed in a 2
X 2 factorial arrangement using two levels of corn oil
(3 and 6%) and two levels of pyridoxine (8 and 16
ppm). Except final body weights, live performance
parameters were not influenced by either dietary corn
oil or supplemental pyridoxine levels. Increasing
dietary corn oil decreased final body weights of quails
(P=0.012). Feed intake also tended to decrease with
increasing dietary corn oil (P=0.06). Plasma P
concentrations increased (P=0.02) as the dietary corn
oil decreased from 6 to 3%. Plasma cholesterol
concentrations decreased with increasing dietary corn
0il (P=0.05). Low pyridoxine (8 ppm) supplementation
tended to result in the lower plasma glucose
concentrations (P=0.07). Plasma glucose
concentrations tented to be lowest when the diet
contained both low soybean oil and pyridoxine
(P=0.10, interaction). The results of the present work
indicate that pyridoxine, independent from the level of
corn oil in the diet, does not influence the live
performance and, except glucose, blood parameters in
quails.
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Ozet: Bu calismamin amaci, farkli diizeyde musir
yagi iceren ve izokalorik olan rasyonlar: tiiketen
Japon  bildircinlarinda  (Coturnix  coturnix
Japanica)  pridoksin saplementinin canli
performans ve plazma kalsiyum (Ca), fosfor (P),
glikoz, kolesterol, trigliserit ve total protein
konsantrasyonlarina etkisini arastirmak idi. On
glinliik yasta toplan 120 adet bildircin 4 gruba
ayrilmistir. Deneme 2 X 2 faktoryal diizenekle 2
SJarkly miswr yagi (%3 ve %06) ve 2 farkl pridoksin
diizeyi (8 ve 16 ppm) icermigstir. Deneme sonu canli
agirlik harig, canli performans ne rasyondaki miswr
vagindan — ne  de  pridoksin  diizeyinden
etkilenmemistir. ~ Rasyondaki — miswr  yaginin
artmasiyla  birlikte deneme sonu canl agwrik
azalmigtir (P=0.012). Yem tiiketimi rasyondaki
misir yagr orammn artmasiyla birlikte azalma
egilimi  gostermistir  (P=0.06).  Plazma P
konsantrasyonu rasyondaki misir yagi oraninin
azalmasiyla birlikte artmigtir (P=0.02). Plazma
kolesterol konsantrasyonu rasyondaki misir yaginin
artmasiyla birlikte azalmistir (P=0.05). Rasyondaki
diistik diizeyde kullamlan pridoksin (8 ppm) plazma
glikoz  orammi  diisiirme  egilimi  gostermistir
(P=0.07).  Plazma glikoz  konsantrasyonlari
rasyonun diisiik miswr yagi ve pridoksin icerdigi
durumlarda en diisiik seviyede seyretme egilimi
gostermigtir  (P=0.10, interaksiyon). Calisma
sonuglart gostermistir ki, pridoksin, rasyondaki
miswr yagi oramna bagl olmaksizin bildircinlarda
canli  performanst  ve  glikoz  hari¢  kan
parametrelerini de etkilememigtir.
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Vitamin B6, also called pyridoxine, is the collec-
tive name for the various pyridine derivatives, all
of which are effective as vitamins. Vitamin B6
exists in the form of an aldehyde (pyridoxal) and
an amine (pyridoxamine). Pyridoxine is converted
in the body to pyridoxal phosphate, which is a co-
factor for a number of enzymes. Vitamin B6 is
found mainly in plants as pyridoxine and as pyri-
doxal and pyridoxamine in animal tissues. Vitamin
B6 is required for energy and amino acid metabo-
lism, and several other essential functions (1,2).
Vitamin B6 is also involved in red blood cell for-
mation, endocrine system-influencing the activities
of growth hormone, insulin, and gonadotropic,
adrenal, thyroid, and sex hormones (2). Vitamin B6
is essential for brain development and function,
and helps the body to synthesize the hormones
serotonin, norepinephrine, and melatonin (3). Thus,
vitamin B6 deficiency is involved in mental disor-
ders, including depression (3). Deficiency of vita-
min B6 is also involved in coronary heart diseases
(4) Parkinson's disease (5) and many more.

Deficiency of pyrodixine in farm animals is not
likely due to wide distribution of B6 in feedstuffs
(1,2). Weiss and Scott (6) found that vitamin B6
deficiency in the laying hen causes an immediate
anorexia, loss of body weight, and greatly reduced
body fat stores. Vitamin B6 is also involved in n-3
polyunsaturated fatty acid (PUFA) metabolism (7).
Dietary fat is included in the diet of poultry for its
high energy content as well as other benefits. Corn
oil is rich in PUFA (55%), 98% of which is linoleic
acid. The objective of this study was to evaluate
the effects of pyridoxine supplementation in an
isocaloric diet containing various levels of corn oil
on live performance and serum concentrations of
Ca, P, glucose, cholesterol, triglyceride, and total
protein in Japanese quails (Coturnix coturnix Ja-
panica).
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MATERIALS AND METHODS

One hundred and twenty 10-day-old healthy Japa-
nese quails (Coturnix coturnix Japanica) were ran-
domly assigned, according to their initial body
weights, to 4 treatment groups, 3 replicates of 10
birds each. The experiment was designed in a 2 X
2 factorial arrangement including two levels of
corn oil (3 and 6%) and pyridoxine (8 and 16
ppm). Pyridoxine hydrochloride (DSM, Grenzach-
Wyhlen) was used as pyridoxine source. Ingredi-
ents and chemical composition of the basal diets
are shown in Table I. The basal diets containing
two levels of corn oil (3% and 6%) were isocaloric.
The basal diet was formulated using NRC guide-
lines (8) and contained 24% protein and 3200 kcal/
kg metabolizable energy (ME) (equal to 13.37
mega joule (MJ)/kg). The diets and fresh water
were offered ad libitum. The birds were kept in
cages (19 cm x 19 cm x 19 cm). Light was pro-
vided all the time (24 h) inside the henhouse. The
length of the study was 30 days. At weekly inter-
vals, feed intake and body weight were determined
on group basis. Weight gain and feed efficiency of
groups were then calculated.

At the end of study, blood samples were collected
by Vena brachialis puncture under the wing from 9
birds randomly chosen from each treatment. Blood
samples were taken into tubes, centrifuged at 3000
rpm for 10 minutes to yield plasma, and stored at -
20°C for later analysis. Plasma samples were
thawed at room temperature and were analyzed for
Ca, P, glucose, total protein, triglyceride, and cho-
lesterol concentrations using commercial Kkits
(Chema) in a spectrophotometer (Shimadzu UV-
1700). Chemical analysis of the diet was performed
by international procedures of AOAC (9). The data
were analyzed with ANOVA taking corn oil and
pyridoxine as main effects using SAS (10). The
experiment was in accordance with animal welfare
and ethics, and was conducted under protocols ap-
proved by the Erciyes University School of Veteri-
nary Medicine Ethical Committee (approval date
and number: 25.05.2007-16-25).
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Table I. Ingredients and chemical analyses of basal diets

Added dietary corn oil, %

Ingredients, % of DM 3 6
Ground corn 52.04 44.78
Soybean meal, 46% CP 42.33 46.41
Corn oil 3.00 6.00
Limestone” 1.17 1.18
Dicalcium phosphate 0.90 1.04
Vitamin-Mineral premix 0.31 0.33
Salt (NaCl), iodized 0.22 0.24
DL-Methionine 0.02 0.02
DM, % 88.65 85.35
Nutrient composition ™"

ME kcal/kg 3200 3200
Crude protein, % 24.00 24.00
Crude fat, % 5.63 8.31
Calcium, % 0.8 0.8
Non-phytate phosphorus, % 0.3 0.3
Methionine, % 0.5 0.5
Methionine + cystine, % 0.76 0.76
Lysine, % 1.38 1.38
Pyridoxine, ppm 12.38 12.52

* Limestone contains 0.55 % Mg.

** Premix (KAYTAS YEM Vitamin Mineral Formula CVM, Kayseri-Turkey) supplied (2,5 kg/ton diet) as
12.500.000 IU vitamin A, 3.000.000 IU vitamin D3, 20.000 mg vitamin E, 3.000 mg vitamin K3, 2.500 mg
vitamin Bi1, 7.000 mg vitamin B2, 5.000 mg vitamin Be, 20 mg vitamin Bi2, 20.000 mg niacin, 15.000 mg
Cal-D-Pan, 1.000 mg folic acid, 20 mg biotin, 50.000 mg vitamin C, 300.000 mg cholin chloride, 80.000 mg
manganese, 70.000mg iron, 50.000 mg zinc, 6.250 mg copper; 1.250 mg iodine, 200 mg cobalt, 150 mg sele-
nium, 90.000 mg lasolosid sodium.

*** Values were calculated from NRC tables (1994), except crude protein and crude fat.
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RESULTS

Effects of different levels of dietary corn oil and
supplemental pyridoxine on live performance of
Japanese quails are shown in Table II. Except final
body weights, live performance parameters were
not influenced by either dietary corn oil or supple-
mental pyridoxine levels. Increasing dietary corn
oil decreased final body weights of quails (P =
0.012). Feed intake also tended to decrease with
the increase in dietary corn oil (P = 0.06). Plasma
phosphorous concentrations increased (P = 0.02)
by the decrement of dietary corn oil from 6 to 3%
(Table III). Plasma phosphorous concentrations
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increased more (P = 0.006, interaction) when low
dietary corn oil but greater pyridoxine concentra-
tions fed to the quails. Plasma cholesterol concen-
trations decreased with the increase in dietary corn
oil (P = 0.05). Interestingly, plasma cholesterol
concentrations were the lowest (P = 0.009, interac-
tion) with the highest dietary corn oil (6%) and the
lowest pyridoxine (8 ppm). The lowest pyridoxine
(8 ppm) supplementation tended to result in the
lower plasma glucose concentrations (P = 0.07).
Plasma glucose concentrations tented to be the
lowest when the diet contained both the lowest
soybean oil and pyridoxine (P = 0.10, interaction).

Table I1. Supplementary effects of pyridoxine with different levels of corn oil on performance of Japanese

Treatment
pyridoxine, n Feed intake, g  Initial body Final body Feed effi-
Corn oil, % ppm Mean=SE weight, g weight, g ciency”
Mean=SE Mean=SE Mean=SE
3 8 30 619.50+6.37 45.72+1.11 201.1242.28  0.251+0.005
3 16 30 634.53+6.46 45.80+1.23 205.50+£2.46  0.252+0.003
6 8 30 609.43+6.44 45.97+1.04 195.71£2.22  0.246+0.002
6 16 30 616.76+6.83 44.41+1.45 196.30£2.09  0.246+0.003
Main effects
3 30 627.01+£7.04 45.76+1.56 203.31£2.57  0.25140.004
6 30 613.10+6.87 45.19+1.66 196.00+£2.85  0.246+0.005
8 30 614.46+6.67 45.84+1.24 198.41+2.44  0.2484+0.004
16 30 625.65+7.07 45.11£1.36 200.90+£2.07  0.249+0.003
ANOVA Source Probabilities
Corn oil 30 0.06 0.62 0.012 0.34
Pyridoxine 30 0.12 0.52 0.30 0.89
Corn oil x pyridoxine 30 0.56 0.48 0.43 0.97
® gram of gain : gram of feed consumed.
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Table I11. Supplementary effects of pyridoxine with different levels of corn oil on some plasma parameters of

Japanese quails

Treatment
Corn oil, pyridoxine, n Ca, P, Protein, Cholesterol, Triglyceride, Glucose,
% ppm mg/dl mg/dl g/dl mg/dl mg/dl mg/dl
MeantSE Mean+SE MeantSE  Mean+SE Mean+SE Mean+SE
3 8 9  12.02+1.43 6.59+0.86 2.99+0.47 181.50+14.65 408.46+121.04 209.2140.84
3 16 9  12.74+1.77 8.20+0.93 3.73+£0.56 146.34£15.06 569.36+124.65 247.78+0.77
6 8 9 9.05+1.69  7.12+0.59 2.74+0.54 112.00+16.06 397.99+121.85 241.35+0.79
6 16 9  12.34+1.09 3.69+0.78 3.10+£0.45 158.16+15.87 530.58+125.83 243.20+0.83
Main effects
3 9  12.38+1.57 7.39+0.78 3.36+0.55 163.92+14.98 488.91+122.45 228.49+0.88
6 9 10.70+1.77 5.40+0.86 2.92+0.44 135.08+15.65 464.28+122.57 242.28+0.87
8 9 10.90+1.35 6.85+0.84 2.87+0.46 146.75%15.22 403.22+125.57 225.28+0.93
16 9  12.18+1.46 5.94+0.86 3.41£0.52 152.25+14.84 549.97+122.29 245.49+0.83
ANOVA Source Probabilities
Corn oil 9 0.25 0.02 0.36 0.05 0.84 0.21
Pyridoxine 9 0.37 0.30 0.26 0.71 0.23 0.07
Corn oil x 9 0.17 0.006 0.69 0.009 0.91 0.10
pyridoxine
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DISCUSSION

Pyridoxine itself had no effect on live performance
of quails. However, feed intake and final body
weights decreased as dietary corn oil increased
from 3 to 6% with no effect on feed efficiency.
Similarly, Robel (11) fed turkey hens with addi-
tional pyridoxine of 0, 6, 12, 18 mg/kg diet, and
found no effects of increasing any pyridoxine sup-
plementations for hatchability or egg vitamin B6
levels. In a study on rhesus monkeys, Gladys et al.
(12) also found that increasing the intake of pyri-
doxine to 0.10 mg daily for two months did not
appreciably change the growth responses. How-
ever, Woodworth et al. (13) showed that adding 3.3
mg/kg of pyridoxine (7.1 to 7.9 mg/kg of total
pyridoxine) to diet fed from 0 to 14 days after
weaning can improve pig growth performance.

Similarly in terms of oil supplementation in the
diet, several researchers reported no feed intake
differences in broilers fed various amount (3-10%
of the diet) and type (sunflower oil, tallow, fish oil,
olive oil, or soybean oil) of fats (14-17). Khajali
and Fahimi (18) also found that weight gain and
feed consumption increased by fat addition (tallow,
soy bean oil, or mix) to the diet of broiler during
the starter stage (0-21 days). However, in the same
study the authors (18) found that birds received fat-
supplemented diets gained less during the grower
period (22-40 days). Similarly, Giilsen et al (19)
fed sunflower oil (0%, 3%, 6% and 9%) to par-
tridge chicks and found that feed consumption and
live weight gain were responsive to dietary sun-
flower oil inclusion during the starter period, but
not during the grower period.

Since vitamin B6 deficiency can result in weight
loss, any supplement to the diet of quails including
oil might have resulted in a better performance.
However, this was not the case. Vitamin B6 is also
involved in lipid metabolism. Data from a study of
rats suggested that vitamin B6 deficiencies impair
the metabolism of (n-3) PUFA from alpha-
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linolenic acid to eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), with the most pro-
nounced reduction in the production of DHA (7).

Contrary to the results of the present study in terms
of pyridoxine, Gladys et al. (12) found that the
levels of free and total plasma cholesterol, sterol
esters and phospholipids increased with the daily
intake of pyridoxine (0.05, 0.10, 0.50, 1 and 2 mg)
for two months in rhesus monkeys. However, simi-
lar to the results for corn oil inclusion in the diet at
the present study, Newman et al. (16) found de-
creased plasma concentrations of triglyceride and
cholesterol upon feeding PUFA-rich diets com-
pared with that of saturated fatty acid-rich diets in
broiler chickens. In the present study, the corn oil
fed to the quails, was rich in PUFA (55%), 98% of
which was linoleic acid.

Pyridoxine alone at 8 ppm, and low level of corn
oil with low level of pyridoxine tended to decrease
plasma glucose concentrations. Kelso et al. (20)
found that pyridoxine (<250 mg/day) can restore
migratory ability and shear stress response to hu-
man endothelial cells cultured in high-glucose con-
ditions, indicating that pyridoxine is a potential
candidate for the treatment of diabetic ulcers and
atherosclerosis in diabetes due to the link between
these pathologies and endothelial dysfunction in
diabetes.

In conclusion, the present study indicated that pyri-
doxine, regardless of the level of corn oil in the
diet, had no influence on the live performance and
blood parameters, except glucose, in quails.
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