UNAUIY

dnunnduniuasans

JOURNAL OF MAHANAKORN VETERINARY MEDICINE

Available online: www .tci-thaijo.org/index.php/jmvm/

HaYaIMILEINA1TWAI BRI INFNADENTTANINNTHER ANASEAINUYNSE1aNTIATY
wazguammaRuamsvasiiiianiglinisiaeeiuunuiuiu
AnfdnA dBundiaan' nIANA daddu? a3Usznus duddu’ Uanwed vieuded! assaqdl waneygy!

wazeLsA (Taenily?

LANAIVERIUIE AUEINYAT ALTEWAY UAINYEABAYATAIENS INSUUARIMEAL; 2ANAITINENTINGT ARILER?

WHVIBPANERS UNTIVENRENYATANERS IVEUTAMUNIKEY B.AUNIEY 2.uATUSH 73140 Useinelne

undnga: Madesliileneldnnuvuiniugs neliinanuassauazdmadodoguniniaynslinands
nslgenufTugludnuaenissainsas ydulanuingieussm Uayymidendnd widiangennudesiants
AognvaAunsdlumaiuems arswaliusganndunuindidnenmlunislinaununisldeyjiugly

nsUTulaussannnsianvesinileneldaneasen nuideldlniideaneiug Ross308  ineiE 81g 1

19 o

Ju druau 1,500 §7 wiseanidu 5 nguneaes nguay 10 91 dsll ngud 1 lnidedesfinnunuiwiuind 10

o 1

Aran13191m T (NSD) nguit 2 tiliaidesiiminumuiwiugs 15 @asen1519uns (HSD) nguil 3 HSD Laes

'3

PEDIMITLESULUATNIITU 50 ppm (BCT50) ﬂajuﬁ 4 way 5 HSD lagengomsidsuaswalaueunann
&1 300 ppm (FVYN300) wag 400 ppm (FVNA00) mua1fu Nan1snaasdldnuninuuanaanisainne F

waz BW seninangunnasdluynszezuoinisdes sgalsinulutiasseziu 11 - 24 Yu wudn FCR vadln

IS '

Wenideangldnnunuuwiugeliaganiimsidedailenanuvuiniuing luvaugnnisaiuraliuess

Y

o w aa

ndudwald FCR drasedndifoddynieadn (P<0.05) msdnu HL way szdu MDA ludsuveslriifed
desiinnumuiiugs wuihdidigainiinsissdidefiaumuuiulnd Tuvagiinisaiuaswaliuoss
Mndudwmalsiadiifina1nanas (P<0.05) uenaninuihmaauasarluesdandudwmalifiua
awadialaua VH: CD (P<0.01) vesdlédndunanailandsuiiouiunsidssiiamumuiugelallddy
ansiau

o

Addny: NanlaueedNdl MademuILLY ANuwsEnanUiizeteendndu e

(9

NSUNAYRUUNAINY AN MNNEUNIUATATT. 2566. 18(2): 181-190.

B
U

E-mail address: agryos@ku.ac.th



Insawake, K. et al. / J. Mahanakorn Vet. Med. 2023. 18(2): 181-190.

Effect of Citrus Flavonoids Supplementation on Growth Performance, Oxidative Stress,

and Gut Health of Broilers Raised under High Stocking Density

Kittisak Insawake', Thaweesak Songserm?, Ornprapan Songserm’, Nitipong Homwong?,

Atthawoot Plaiboon?!, and Yuwares Ruangpanit™*

"Animal Science Department, Faculty of Agriculture Kasetsart University, Kamphaeng Saen; “Department of
Veterinary Pathology, Faculty of Veterinary Medicine, Kasetsart University Kamphaeng Saen Campus,
Nakhon Pathom, 73140, Thailand

Abstract: High stocking density can cause stress which leads to negative effects on broiler health
and growth performance. Although antibiotic growth promoters (AGPs) could be used to alleviate
these effects, they could raise the risk of antibiotic-resistant pathogens. This citrus flavonoid is a
potential as an alternative to AGPs. A total of 1,500 one-day-old male chicks (Ross308) were divided
into 5 treatments with 10 replicates including, 1) normal stocking density (NSD, 10 birds/m?), 2) high
stocking density (HSD, 15 birds/m?), 3) HSD with 50 ppm Bacitracin (BCT50), 4) HSD with 300 ppm
citrus flavonoids (FVN300), and 5) HSD with 400 ppm citrus flavonoids (FVN400). There was no
significant different in FI and BW (P >0.05) among dietary treatments in all period of experiment.
However, during 11-24 DOA, FCR of HSD was significantly higher than the NSD (P<0.05). The
supplementation FVN at both levels showed the positive effect on lowering FCR of NSD birds
(P<0.05). At 35 DOA, the level H:L ratio and serum MDA levels of HSD birds were significantly higher
than those of NSD birds (P<0.05) were significantly decreased in the supplementation FVN at both
levels significantly lower these parameters when compared to that of the HSD (P<0.05). The
supplementation of FVN significantly increased jejunal villus height and VH: CD ratio of HSD birds
(P<0.01). FVN showed a very promising improvement of oxidative stress status and gut health of

broilers.
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Table 1 Ingredient composition and calculated nutrient analysis

Ingredients (%)

Starter diet Grower - Finisher diet

(d 0-10) (d 11-37)

Corn 54.84 62.19
Soybean meal, 48%CP 30.27 21.51
Full fat soybean 8.0 10.0
Soybean oil 1.80 1.31
Mono-dicalcium phosphate (P22) 1.79 1.68
Limestone 1.45 1.43
Salt 0.38 0.36
Broiler vit/min premix' 0.28 0.28
DL-Methionine 0.47 0.44
L-Lysine HCl 0.34 0.40
Choline Chloride, 60% 0.06 0.07
Calculated nutrient analysis (%)

ME for poultry (kcal/kg) 3,100 3,150
Crude protein 23.0 20.0
Moisture 10.89 10.87
Fat 5.80 6.15
Crude fiber 3.19 3.25
Ash 579 5.31
Calcium 0.96 0.91
Total P 0.77 0.68

gl ke of premix contained: vitamin A 3,000,000 IU, vitamin D3 600,000 IU, vitamin E 4,000 IU, vitamin K 1g,

vitamin B1 0.5 g, vitamin B2 1.4 g, vitamin B6 0.9 g, vitamin B12 0.5 mg, nicotinic acid 7 g, pantothenic acid

2.21 g, folic acid 0.2 g, biotin 0.3 mg, manganese 12 g, zinc 9.0 g, iron 16.0 g, copper 0.32 g, iodine 0.08 g,

selenium 0.03 ¢
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Table 2 Effect of citrus flavonoids as alternative to antibiotic growth promoters on growth

performance in broiler under different stocking densities.

Treatment NSD HSD BCT50  FVN300 FVN4OO  SEM  P-value
1-10 DOA

Initial BW 383 385 385 385 383 0.05 0.3759
Feed intake (g) 293.8 292.2 295.9 293.1 294.5 1.61 0.9622
Body weight gain (g) ~ 255.1 255.2 261.1 259.6 256.1 1.81 0.9223
FCR 1.15 1.15 1.13 1.13 1.15 0.005 05107
Mortality (%) 0.00 0.00 0.00 0.00 0.00 N/A N/A
11-24 DOA

Feed intake (g) 1,0000 10200 10109 10035  1,009.0 4.32 0.6448
Body weight gain (g) ~ 697.2 686.6 695.3 698.0 701.2 3.48 0.7391
FCR 1.43° 1.49° 1.46" 1.44° 1.44° 0.005  0.0074
Mortality (%) 0.45 0.00 0.00 0.31 0.31 0.139  0.5237
25-37 DOA

Feed intake (g) 1,847.1 18311 1,861.9 18184  1,800.1 1554  0.7497
Body weight gain ()~ 1,153.1  1,1000  1,107.6  1,1042  1,0943 1048  0.4111
FCR 1.60 1.67 1.69 1.65 1.65 0014  0.3970
Mortality (%) 0.50 1.58 0.32 1.27 0.00 0251  0.2494
1-37 DOA

Feed intake (g) 31151 31433 31686 31151 31037  17.28  0.7810
Body weight gain (g)  2,105.4 20513 20640 20618 20513 1124 05397
FCR 1.49 1.54 1.54 1.51 1.51 0.007  0.2012
Mortality (%) 0.93 1.56 0.31 1.56 0.31 0.253  0.2593

N/A = non-statistical analysis

*® Means with different superscripts in the same row are significantly different (P<0.05)

Table 3 Effect of citrus flavonoids as alternative to antibiotic growth promoters on blood component

in broiler under different stocking densities

Treatment ND HD BCT50 FVN300 FVN400 SEM P-value
H:L ratio 2.244° 2.824° 2.768° 2.228° 2.754° 0.013 0.0226
CORT (ng/ml) 6.126 6.301 6.220 6.145 6.164 0.003 0.7740
MDA (nMol/mg) ~ 10.08" 10.85° 10.77%° 10.08" 10.09° 0.004 0.0216

*® Means with different superscripts in the same row are significantly different (P<0.05)
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Table 4 Effect of citrus flavonoids as alternative to antibiotic growth promoters on jejunum

morphology in broiler under different stocking densities

Treatment NSD HSD BCT50  FVN300  FVN400 SEM P-value
Villus height (pm) 1,269.4°  1,1586° 11,2532 1,350.7°  1,308.9° 17.9 0.0206
Crypt depth (um) 180.5 191.2 182.5 179.3 170.2 3.0 0.3055
Villus width (um) 165.9 1615 160.9 1575 154.6 1.7 0.2611
VH: CD ratio 7.13° 6.26° 7.02° 7.99° 7.85° 0.08 <0.001
Villi surface area (mm?) 0.66 0.59 0.62 0.67 0.62 0.01 0.3589

* Means with different superscripts in the same row are significantly different (P<0.05)
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