Harran Univ Vet Fak Derg, 2023; 12 (1): 053-057

DOI:10.31196/huvfd.1270861

I HARRAN UNIVERSITESiI VETERINER FAKULTES| DERGISi

The Effect of the Addition of Different Rates of Sumac (Rhus coriaria) Powder to Maize
on Silage Fermentation and Aerobic Stability

Besime DOGAN DASY™*

IHarran Universitesi, Veteriner Fakiiltesi, Hayvan Besleme

ve Beslenme Hastaliklari Anabilim Dali, Sanliurfa, Turkiye.

20RCID: 0000-0003-2163-2632

Received: 25.03.2023
Accepted: 02.05.2023

How to cite this article: Dogan Das B. (2023). The Effect of
the Addition of Different Rates of Sumac (Rhus coriaria)
Powder to Maize on Silage Fermentation and Aerobic
Stability. Harran Universitesi Veteriner Fakiiltesi Dergisi,

12(1): 53-57, DOI:10.31196/huvfd.1270861.

*Correspondence: Besime DOGAN DAS
Harran Universitesi, Veteriner Fakiiltesi, Hayvan Besleme
ve Beslenme Hastaliklari Anabilim Dali, Sanliurfa, Turkiye.

e-mail: bdas@harran.edu.tr

Available on-line at: https://dergipark.org.tr/tr/pub/huvfd

HARRAN UNIiVERSITESi VETERINER FAKULTESi DERGISi, 2023; CiLT 12, SAYI 1

Abstract: This study aims to determine the effects of adding different rates
of sumac powder to maize (0%, 0.5%, 1%, and 2%) on fermentation
properties, silage quality, and aerobic stability. In the study, 16 silage
samples, four repetitions from each group, were placed in 1.5-liter glass jars
and compressed. Silages were left to ferment for 60 days. In addition, the
silages were subjected to an aerobic stability test for five days immediately
after opening. The lowest CO, value was determined in the 0.5% sumac
group (P<0.05). The pH values of the silages were determined between 3.65
and 3.74 (P<0.05). Silages were evaluated as high quality according to the
Flieg scoring system. The addition of sumac powder to maize increased the
number of lactic acid bacteria by reducing the total yeast mold with the
formation of carbon dioxide (P<0.05). As a result, it was determined that
adding sumac powder to maize positively affects silage fermentation,
improves aerobic stability, and increases lactic acid bacteria by preventing
total yeast mold formation. As a result of the research, it was determined
that using 1% and 2% sumac powder while making maize silage can increase
silage quality characteristics. It was concluded that this study should be
supported by in vitro and in vivo trials.

Keywords: Aerobic stability, Corn silage, Silage fermentation, Sumac.

Misir Silajina Farkl Oranlarda Sumak (Rhus coriaria) Tozu
ilavesinin Silaj Fermantasyonu ve Aerobik Stabilite Uzerine
Etkisi

Ozet: Bu arastirmanin amaci, misir hasilina farkli (%0, %0.5, %1 ve %2)
oranlarda sumak tozu ilavesinin fermantasyon ozellikleri, silaj kalitesi ve
aerobik stabilite Gzerine etkilerini belirlemektir. Arastirmada, her gruptan 4
tekerriir olmak tizere toplam 16 adet silaj 6rnegi 1.5 litrelik cam kavanozlara
konularak sikistirllmistir.  Silajlar 60 glin slresince fermantasyona
birakilmistir. Ayrica, silajlar agildiktan hemen sonra 5 giin sire ile aerobik
stabilite testine tabi tutulmustur. En disik CO, degeri %0,5 sumak
grubunda belirlenmistir (P<0.05). Silajlarin pH degerleri 3.65 ile 3.74
arasinda belirlenmistir (P<0.05). Flieg puanlama sistemine goére silajlar
kaliteli olarak degerlendirilmistir. Misir hasilina sumak tozu ilavesi,
karbondioksit olusumu ve toplam maya kif sayisini azaltarak, laktik asit
bakteri sayisini arttirmistir (P<0.05). Sonug olarak misir hasilina sumak
tozunun katilmasinin, silaj fermantasyonunu olumlu yoénde -etkiledigi,
aerobik stabiliteyi iyilestirdigi ve toplam maya kif olusumunu engelleyerek,
laktik asit bakterilerini artirdigi belirlenmistir. Arastirma sonucunda misir
silaji yapilirken %1 ve %2 seviyelerinde sumak tozunun kullaniimasinin silaj
kalite 6zelliklerini artirabilecegi belirlenmistir. Yapilan bu ¢calismanin in vitro
ve in vivo denemelerle desteklenmesi gerektigi kanisina varilmistir.
Anahtar Kelimeler: Aerobik stabilite, Misir silaji, Silaj fermantasyonu,
Sumak.
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Introduction

One of the most essential issues for livestock farmers is the
quality of the roughage. Roughage is an important part of
livestock farming. Silage production is emphasized to ensure
the balanced nutrition of ruminants in winter and to meet the
need for high-quality roughage (Keskin et al., 2016). Maize
silage is the world's most widely used silage in silage
production (Borreani et al., 2018; Garcia-Chavez et al., 2020).

Recently, the interest in natural products has brought up
the use of aromatic plants and products obtained from there
in food, animal nutrition, and medicine. However, there is
limited research on using these aromatic plants and extracts
as silage additives (Chaves et al., 2012; Kung et al., 2008;
Oneng et al., 2015; Turan, 2015).

Studies on the nutrition of ruminants have shown that
phenolic and flavonoids- containing plants are significant in
terms of rumen health and animal productivity (Formato et
al., 2022; Lee et al., 2017; Rochfort et al., 2008). Dohi et al.
(1997) reported that feed intake and, thus, animal yield
increased in animals fed with plants containing phenolic
compounds. Santos-Neto et al. (2009) and Frozza et al. (2013)
stated that these compounds have antioxidant and
antimicrobial effects and reported that flavonoids and
phenolic compounds also control nutritional stresses such as
rumen fermentation, bloat and acidosis (Paula et al., 2016;
Seradj et al., 2014) and that phenolic compounds both
promote fermentation in silage and give an aromatic taste to
silage (Gultimser et al., 2022).

Sumac, often called as Rhus coriaria L., is a
Mediterranean plant member of the Anacardiaceae family
and is usually employed as a spice and flavoring (Batiha et al.,
2022; Rayne and Mazza, 2007). Sumac contains various
compounds such as organic acids, proteins, essential oils,
minerals, vitamins, and phenolics. Sumac has an important
antioxidant role as it is rich in phenolic compounds, especially
gallic acid and its derivatives (Rad et al., 2020; Sakhr and
Khatib, 2020).

This study determined the effects of adding different
rates (0%, 0.5%, 1%, and 2%) of sumac powder to corn green
as an antimicrobial additive on silage quality and
fermentation properties.

Materials and Methods

Corn green was used as silage material in the study. Corn
green was ensiled by adding 0%, 0.5%, 1%, and 2% sumac

powder at different rates. In the experiment, four groups
were formed. A total of 16 silage samples, four of which were
repetitions from each group, were compressed into 1.5-liter
glass jars. The caps of the glass jars were drilled, the jars were
inverted, and silo water drainage was provided for 48 hours.
The jars were opened after a 60-day incubation period. The
pH values were measured immediately after the opening the
silages (Polan et al., 1998). Ammonia nitrogen analyses were
performed according to the method reported by Broderick
and Kang (1980). Dry matter (DM), crude protein (CP) and
crude ash (CA) analyzes were performed according to the
Weende analysis system (AOAC, 2005), and ADF and NDF
analyzes were performed according to the method reported
by Van Soest et al. (1991). The silages opened were subjected
to an aerobic stability test (determination of CO2 production
values) (Ashbell et al., 1991). The LAB, total yeast mold counts
of the silages made by the method developed by Seale et al.
(1990). Fleig scoring of silages was calculated with the
equation of

Fleig Score = 220 + (2 x % Dry Matter - 15) - 40 x pH
reported by Kilig (1984).

The data obtained at the end of the study were
evaluated with a one-way analysis of variance (One Way
ANOVA) in the SPSS (2008) software program. Duncan's
multiple comparison tests were used to compare the mean
scores between the groups.

This study is not subject to Ethics Committee permission
under Article 8 (k2) of the "Regulation on Working Procedures
and Principles of Animal Experiments Ethics Committees".

Results

DM, CA, CP, ADF, and NDF values of corn silage used in
the study were found to be 27.22%, 7.83% DM, 10.54% DM,
32.39%, and 57.11% DM, and sumac powder was found to be
96.68%, 2.64% DM, 3.1% DM, 27.17 and 61.29% DM,
respectively.

The nutrient contents of corn silage with different
amounts of sumac powder are given in Table 1. When Table 1
was examined, there was no statistically significant difference
between the DM, CA, and CP values of the silage groups
(P>0.05), while there was a statistically significant difference
between the ADF and NDF values (P<0.05). In addition, ADF
values increased in parallel with the increase in sumac
powder.

Table 1: The nutrient content of the corn silages with different amounts of sumac powder.

DM CA cP ADF NDF
Control 26.69 7.54 7.36 32.46¢ 59.41°
0.5% Sumac 26.44 7.84 7.15 36.03b 59.11°
1% Sumac 27.06 7.44 7.83 35.66° 63.182
2% Sumac 27.00 7.81 7.29 38.732 62.932
SEM 0.128 0.120 0.097 0.585 0.611
P 0.300 0.611 0.056 0.000 0.005

a<Values with different letters in the same column were found to be different (P<0.05), SEM:Standart Error of Mean; DM: Dry matter, %; CA:
Crude ash, DM%, CP: Crude protein, DM%, ADF: Acid detergent fiber, DM%; NDF: Neutral detergent fiber, DM%.
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The fermentation characteristics, Fleig scores, total
yeast mold, and lactic acid bacteria counts of the silages
obtained by adding sumac powder were given in Table 2.
While there was a statistically significant difference between
the groups in terms of pH, NHs-N, CO., total yeast mold, and
lactic acid bacteria counts of silages in all groups (P<0.05),

there was no statistically significant difference between the
Fleig scores (P>0.05). The pH values of the silages obtained
were determined between 3.65 and 3.74. Fleig scores were
determined to be above 100 points. In parallel with the
increase in sumac powder, a decrease was observed in total
yeast and mold values (P<0.05).

Table 2: The effect of corn silages prepared by adding sumac powder at different rates on the fermentation

properties and silage quality.

pH NHs-N CO: Fleig Total Yeast-Mold cfu/g LAB kob/g
Control 3.65¢ 8.57° 3.00° 111.51 8.35° 6.85°
0.5% Sumac 3.65¢ 9.47°2 1.70¢ 110.63 8.35° 7.14%
1% Sumac 3.68° 8.03° 1.97% 112.47 7.73% 8.30°
2% Sumac 3.742 8.51° 2.41% 111.30 6.95° 8.26°
SEM 0.011 0.185 0.155 0.528 0.197 0.237
P 0.000 0.024 0.003 0.714 0.015 0.033

a<Values with different letters in the same column were found to be different (P<0.05), SEM:Standart Error of Mean; CO2: Carbon dioxide
formation, g/kg DM, NHs-N/TN: Ammonia nitrogen rate in total nitrogen (TN) content % NHs-N/TN, LAB: Lactic Acid Bacteria cfu/g.

Discussion and Conclusion

The results obtained from nutrient analysis of silages
opened after 60 days showed no increase in DM values. This
may be due to the low rates of sumac powder added to
maize. DM values of maize silages in the current study are
within the ranges of the values for quality silages (20-35%)
reported by Ergiil (1993). There was no statistically
significant difference between the crude ash values of the
silages. In addition, there was no difference between the
groups in the crude protein values of the silages, and it was
concluded that this might be due to the low crude ash and
crude protein values of the sumac material used.

The ADF and NDF values of the silages obtained
increased in parallel with the increase in sumac addition
(P<0.05). The ADF rate refers to the amount of cellulose,
lignin, and insoluble protein in the structure of the plant cell
wall. The ADF rate is a good indicator that gives an idea about
the digestibility of the feed and the energy intake of the
animal. The NDF rate refers to the whole fiber in the plant,
including hemicellulose and fiber (Seydosoglu and Gelir,
2019). In the present study, the increase in ADF and NDF can
be attributed to the high cell wall elements in sumac powder.

When silage ammonia nitrogen values were examined,
all values obtained lower than 11%. Carpintero et al. (1979)
reported that silage ammonia nitrogen being lower than 11%
referred that silages were in good quality silage class.

The change between the Flieg scores calculated by
using the DM and the silage pH values was not statistically
significant (P>0.05). In all experimental groups, the values
were determined to be above 100 points, and it was
determined that the silages were in the Excellent class. Since
it is an easily ensiled plant, no additives are required for the
silage of maize (Glney et al., 2010). For this reason, the
control group was also included in the class of quality silages
according to the Flieg score. In addition, the very low ratio of
sumac in silages, may have caused no difference between
the groups. According to the Flieg scoring system, it is seen

that there is a strong relationship between DM values, pH
values, and Flieg scores of silages (Yalginkaya et al., 2012).

The first few days of ensiling are critical for good
fermentation. Under favorable conditions, lactic acid
bacteria rapidly acidify silage, reducing pH and preventing
the development of unwanted microorganisms, especially
enterobacteria, clostridia, and yeasts (McDonald et al.,
1991). The pH of the silages obtained in this study was
between 3.65-3.74 and was among the required pH values.
When Table 2 is examined, it is seen that the low pH values
of silages decrease the total yeast mold growth and increase
the number of lactic acid bacteria (LAB) (Filya, 2018; Guan et
al.,, 2021). In silage fermentation, LAB is the essential
microorganism because silo feed is protected by the lactic
acid produced by LAB (McDonald et al., 1991). The main
point of improving the silage quality is the increased number
of LAB. Therefore, the increase in LAB in the treatment
groups in this study indicates that adding sumac powder
effectively improves the quality of silage.

In this study conducted, when the carbon dioxide value
of the silages was examined, it was determined that the
lowest carbon dioxide value (1.70 g/kg DM) was 0.5% sumac
powder addition in the experimental group. Accordingly, it
was observed that silages with 0.5% sumac powder added
improved aerobic stability (P<0.05). Similarly, Oneng et al.
(2019) determined the effects of adding thyme and cumin
essential oil to alfalfa on fermentation quality and aerobic
stability.They found that adding of thyme and cumin
essential oil significantly reduced pH, water-soluble
carbohydrate, and ammonia nitrogen, increased dry matter
and lactic acid contents, decreased yeast and mold counts,
and increased lactic acid bacteria counts. They reported that
adding of thyme and cumin essential oils to alfalfa 650 mg/kg
promotes silage fermentation and improves aerobic
stability. This report supports our study wherein adding of
sumac (0.5%, 1%, and 2%) to maize silage reduced the total
number of yeast molds and increased the number of lactic
acid bacteria.

HARRAN UNIiVERSITESi VETERINER FAKULTESi DERGISi, 2023; CiLT 12, SAYI 1 55



Harran Univ Vet Fak Derg, 2023; 12 (1): 053-057

DOI:10.31196/huvfd.1270861

Research Article

As a result of the research, it was determined that
adding different rates (0.5%, 1%, and 2%) of sumac powder
reduced the number of silage yeasts and molds with CO;
production and improved aerobic stability by increasing the
number of LAB. Due to these positive effects, sumac powder
can be added at 1% and 2% levels while making maize silage.
However, it was concluded that this study should be
supported by in vitro and in vivo trials.
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