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Introduction: Sunflower meal is considered as an attractive alternative to soybean meal due to its adaptation
to dry and temperate climates as well as its lower anti-nutrient content than other oilseeds. Sunflower meal has a
limiter that restricts its use in broiler diets. The fiber in sunflower meal has limited its use in the diet of broilers
due to reduced metabolic energy as well as production. Fermentation, which uses beneficial microorganisms, can
reduce the chemical composition of the feed and increase the yield of broilers by producing enzymes and using
fiber as a feed source. In this study, in order to investigate the effect of fermentation on sunflower meal, growth

yield, microbial population composition, blood parameters in broiler chickens were performed.
Materials and methods: The research was conducted at the research farm of Sari University of Agricultural

Sciences and Natural Resources in 2020. In this study, 200 commercial male Ross 308 broilers were used in a
completely randomized design with five treatments, five replications, and eight chickens per replication. The
treatments included: 1) Control diet, 2) Diet containing sunflower meal (negative control), 3) Diet containing
sunflower meal fermented with Aspergillus Oryzae, 4) Diet containing sunflower meal fermented with Penicillium
Funiculosum, and 5) Diet containing sunflower meal fermented with Aspergillus Oryzae and Penicillium
Funiculosum. Sunflower meal was obtained from Behpak Behshahr (Mazandaran) company, ground in the animal
nutrition laboratory of Sari University of Agricultural Sciences and Natural Resources, and sieved to a size of 2
mm. Aspergillus Oryzae (PTCC5010) and Penicillium Funiculosum (PTCC5301) were purchased as lyophilized
vials from the Fungus and Bacteria Collection Center of the Iranian Research Organization for Science and
Technology (IROST). During the fermentation process, 1.1 liters of the mixture of distilled water and primer
culture (containing at least 10° colony forming units per ml) was added to each kilogram of sunflower meal, and
the resulting mixture was thoroughly mixed by hand for 15 minutes. The mixture was fermented in special tanks
(with a one-way valve to remove the produced gases and prevent air from entering) for 7 days at 30 °C, and finally,
the fermented sunflower meal was dried for three days at room temperature. All chickens were kept under the
same breeding conditions during the 39-day period and had free access to feed. Experimental diets were adjusted
to three periods: initial (1-10 days), growth (11-24), and final (25-39) using Table 1 of the Ross 308 Catalog of
Nutritional Requirements for Broilers. The pH of fermented sunflower meal was determined using the Chiang et
al. method. Sunflower meal was sampled before and after fermentation to measure dry matter, ash, crude protein

1-Former M.Sc. Student, Department of Animal Science, Faculty of Animal Science and Fisheries, Sari Agricultural
Sciences and Natural Sciences University (SANRU), Sari, Iran.

2-Assistant Professor, Department of Animal Science, Faculty of Animal Science and Fisheries, Sari Agricultural
Sciences and Natural Sciences University (SANRU), Sari, Iran.

3- Professor, Department of Animal Science, Faculty of Animal Science and Fisheries, Sari Agricultural Sciences and
Natural Sciences University (SANRU), Sari, Iran.

4- Assistant Professor, Department of Basic Science, Faculty of Animal Science and Fisheries, Sari Agricultural Sciences
and Natural Sciences University (SANRU), Sari, Iran.

*Corresponding Author's Email: mo.kazemifard@gmail.com


https://ijasr.um.ac.ir/
10.22067/ijasr.2022.76845.1078
mailto:mo.kazemifard@gmail.com
https://ijasr.um.ac.ir/journal/about
https://ijasr.um.ac.ir/journal/about
https://orcid.org/0000-0002-7438-8015

VoY lamsli ¥ oylosds 98 wl> oyl ool pole o imgs a5 pis  YOF

by the Kjeldahl method, crude fat by Soxhlet device, and insoluble fibers in acidic detergent and neutral detergent
using a fibrotec device. Total amino acid was measured by the ninhydrin method. Soluble sugar was measured by
the intron method. Total phenol content was measured using the Folin-Siocalcu reagent and spectrophotometry.
Soluble proteins were measured by the Bradford method.

Results and discussion: During the fermentation of sunflower meal, pH, crude fat, soluble protein and soluble

sugar decreased. The amount of crude protein, total amino acid, insoluble fiber in acidic detergent, and insoluble
fiber in neutral detergent increased. In the whole breeding period, body weight gain was improved in treatments
fed with fermented feed. In the treatment of Aspergillus Oryza + Penicillium funiculosum, feed consumption
decreased compared to control, negative control and Penicillium funiculosum treatments. The feed conversion ratio
increased in the negative control treatment at the age of 1-39 days compared to other treatments. In the ileum,
coliform bacteria decreased in negative control treatments, Aspergillus Oryzae, Aspergillus Oryzae + Penicillium
funiculosum compared to the control treatment, but Penicillium funiculosum treatment increased compared to other
treatments. At 39 days of age, the use of fermented and raw feed increased the level of HDL-c in the negative
control and Aspergillus Oryzae + Penicillium funiculosum treatments. The amount of LDL-c increased in the
treatments of Aspergillus Oryzae and Penicillium funiculosum

Conclusion: Based on the results, the use of fermented feed in the feeding of broiler chickens during the entire
breeding period has improved weight gain and feed conversion ratio.

Keywords: Aspergillus Oryzae, Feed conversion ratio, Weight Gain, Penicillium Funiculosum, Total amino
acid
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Table 2- Chemical composition of Sunflower meal and fermented Sunflower meal (%, dry matter basis)

3)lge Slos

It Treatment SEM  P-value
i SFM!  FAQ? FPF3 FAP4

(Mo yd) Siis 00lo

Dry matter (%)

(32)9) P& (3590

Crude protein (%)

(+23) 55l ojlas

Ether extract (%)

(12)3) (sl 0395 5> Jglorall SLJI
ADF! (%)

(103) (255 0kizgd )3 Jglorals S
NDF?2 (%)

S

Ash (%)

(5 1255 955%0) JgloociSon
Soluble protein (ug/g)
(515.555500) Jolomonss

Soluble Sugars! (ug/g)
(P51 5o 9555e) JS aigolsges

Total amino acid (pg/g)
(p5Tp55 9,5we) JS U9

Total phenol (ug/g)

g
pH

93.0 92.4 92.9 92.8 0.151 0.105
27.9 29.32 29.12 29.5*  0.309 0.028
0.9228  0.280> 0.251° 0.226 0.031 <0.0001
271> 29.0®  29.7% 31.22  0.689 0.018
53.8%  54.42 54.82 53.2°  0.296 0.021

6.01 5.98 6.02 6.21 0.121 0.554

2092 86.7¢ 100° 99.0° 1.67  <0.0001
2452 116° 119° 127° 5,59  <0.0001
24.4° 1042 72.9° 1062 1.30  <0.0001

97.0 97.0 90.3 91.7 2.57 0.208

5.762 4.50° 4.56° 450° 0.010 <0.0001
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pulSii38 porkes iy 9 Lipgl posh ] S0 B b 045 a5S oJ0, Sl

abc Means within same row with different superscripts differ (P<0.05).

SEM: pooled standard error of mean
L ADF: Acid Detergent Fibre
2 NDF, Neutral Detergent Fibre

SFM?: Sunflower Meal¢ FAO?: Fermented with Aspergillus Oryzae¢ FPF3; Fermented with Penicillium Funiculosum ¢FAP*;

Fermented with Aspergillus Oryzae and Penicillium Funiculosum
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Sl @ie Glesds b gy il Gl 5, Lowl ) (al., 2008
wsyS sl 1L o (Nasseri et al., 2011; Yano et al., 2008)
((Oseni, 2011) x5y o 0500 Jobw pBigp cilw (glp o]
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Table 3- Effect of experimental treatments on the weight gain (g/bird), feed intake (g/bird), feed conversion ratio (g feed/g gain)
in broilers
>l ot
It)eﬁr; . Treatment SEM P-value
CSBMI SFMZ FAO® FPF? FAPS

(0353 395 :255) Cr39 Wil

Weight gain (g/days bird)
Sisn Ve I 154b°  146° 168% 164% 167° 0.408 0.004
1-10 days
ST I 498° 435> 508° 513 51.3%  1.40 0.003
11-24 days
S5 VAV 107° 98 105> 109 103 1.73 0.001
25-39 days
i) ) 5768 521 5768 592¢ 57.1% 0.689 0.0001
1-39 days

(o8 2j95ps5) Shhgs Span

Feed intake (g/days bird)
SVt M 199 194 206 200 208 0.604 0.526
1-10 days
Sin I 914 963 946 949 911 167 0.158
11-24 days
ELANEAL 194 188 180 197 176 563 0.065
25-39 days
i )M 102 102 984 104°  96.2°  1.80 0.039
1-39 days

(p5:p)5) Shgs ks cups

Feed conversion ratio (g:g)
Sisd e I 129 133 122 121 124 0033 0.124
1-10 days
Sin T IN 1840 2215 186> 1.85° 1.77° 0.041 0.0001
11-24 days
Sin TR JIVe 1815 1928 171 1.80® 1.70° 0.051 0.048
25-39 days
i) VA 177 1948 170 176° 168> 0.033 0.0002
1-39 days
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parkw i 9 Lipgl poslipen | S5 ) (s 3e35 o, SiSl oS gl oy FAP (o0 Jyisd el i Jogun a8 pelion 2 1B b (6 o35 0,81 Al (gl 0
(pgudsSisd poslias s + iyl gl ypasl) ppunlsSiip

abc Means within same row with different superscripts differ (P<0.05).

SEM: pooled standard error of mean.

CSBM!: Positive control : SFM?: Negative control¢ FAO®: Fermented Aspergillus Oryzae¢ FPF*: Fermented with Penicillium
Funiculosum ¢FAP®: Fermented with Aspergillus Oryzae and Penicillium Funiculosum.

Sl Wl (£ ppe50 cla Shygs ciie dlge S Sy cls iee 55,5 ols (Fazhi et al, 2011) o, Ko 5 2j6
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caily (P<e/+0) Liolidl bylog ple
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Table 4- Effects of fermented Sunflower meal on pH and bacteria counts in the Ileum of broilers. (logio cfu/g)

Pl sloss

lleum Treatment SEM  P-value
CSBM! SFM? FAO® FPF* FAP®

pH 6.59 5.88 6.13 6.30 5.73 0.329 0.419

Sl 2 IS s

g . 5.95 6.02 6.60 684 619 0493 0.664
Total anaerobic bacteria (logio cfu/g)

skl 670 567 530 685 634 0424 0111
Lactobacillus (logio cfu/g)

PP K 5.30° 5.00¢ 5.5 573 515 0.077 0.0005

Coliform (log1o cfu/g)
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FPFY (1i,0] sl aol) i3] sl ol 5 (6 a0, Sl oS g5l oy FAOT (Lito anlt) s, Solid] oS sgls o :SFMY (10L5) 4l 0 ,e CSBM’
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abc Means within same row with different superscripts differ (P<0.05).

SEM: pooled standard error of mean.

CSBM?: Positive control : SFM?: Negative control¢ FAQ®: Fermented Aspergillus Oryzae¢ FPF*; Fermented with Penicillium
Funiculosum ¢FAPS; Fermented with Aspergillus Oryzae and Penicillium Funiculosum.
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Table 5- Effects of fermented Sunflower meal on Blood indices of broilers

3l Sodd P-

It)eﬁr; Treatment SEM value
CSBM! SFM? FAO? FPF? FAPS

&SN

39 days

(5 e 5 ) 5585 200 198 203 200 203 823 0.992

Glucose (mg/dl)

e ad 40.0 416 41.4 422 362 324 0.694

Triglycerides (mg/dl)

(5 dlp 5 o) Jy il 213 216 232 206 6.90 0.144

Cholesterol (mg/dl)

(5 5 ha) Vb 5o b 59006 38.1° 48.92 37.2¢ 40.55 452% 198  0.001

HDL-c (mg/dl)

(5 ol 5 (b o o S5 L 080 8.00 8.32 8.28 8.44 724 0648 0.694

VLDL-c (mg/dl)

(5 e S ) o5 Sz b g 1670 1610 1728 1952 145° 844 0.008

LDL-c (mg/dl)

il o /o0 w1 (g dme BB )l ()l Syt (WY By a5 Hlb ke wid) )_’abc
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abc Means within same row with different superscripts differ (P<0.05).

SEM: pooled standard error of mean.

CSBM?!: Positive control : SFM?: Negative control¢ FAO®: Fermented Aspergillus Oryzae¢ FPF*: Fermented with Penicillium
Funiculosum ¢FAP®: Fermented with Aspergillus Oryzae and Penicillium Funiculosum.
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