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ABSTRACT The present study aimed to investigate the effect of Allium hookeri (AH) root on growth performance, serum
antioxidant enzyme activity, cecal short-chain fatty acid profiles, and tight junction-related gene expression of broiler chickens.
On day 10, 96 birds were allocated to one of two dietary treatments with 6 replicate cages, and 8 birds per cage in a
randomized complete block design. The experimental diets consisted of a corn-soybean meal-based control diet and a diet
supplemented with 0.3% AH root powder at the expense of the corn in the control diet. The experimental diets were
formulated to meet or exceed the nutrients requirements of broilers recommended by Aviagen for each phase (from day 10
to 21 and from day 21 to 28). On day 28, a bird representing the median body weight in each cage was selected, and then
blood, cecal digesta, and jejunum tissue samples were collected. No significant differences were observed in body weight gain
and feed intake among dietary treatments. However, birds fed the diet containing AH showed a greater gain-to-feed ratio
compared to the control group at 21 days of age and throughout the entire experimental period (P<0.05). Serum antioxidant
enzyme activity, cecal short-chain fatty acid profiles, and tight junction-related gene expression were not affected by the dietary
AH supplementation. Based on the results of the present study, dietary AH supplementation may improve the gain-to-feed
ratio, but not gut health markers in broiler chickens from day 10 to 28.

(Key words: Allium hookeri, broiler, growth performance, gut health)

= 7 Aol A E TR S A o 2

7o EHo g AlgE oM th(Jammoul and Darra, 2019;

AAR 2 da7] &HFE @A 27| La7ls X Qiu et al, 2021). L2} 2006'd EUIAE S5 A& o &

she o @i Fadin 24 Srtsta e, 7he A AHES AW 22519 1 (Casewell et al., 2003), ©] %

o] Yt o oS S e dq3H1 vt TN E 20119 5E TE AR W H7EE TrAlska ok

(Greenhalgh et al., 2020). =] 41 Harr] &aH|=F w3t (Lee et al,, 2014a). YA AR-goll gt itz YA S

A&EA o2 F71H FAl "] FAFE 4 STkt Ae Tn 24 Qe ) A7 AEE2EE 04

3 ATHPark et al., 2022). T H17] A& ohE vt 25, G, 222 ¥aels HubA g8d e A7)

of Hlg| iAo R vtom, olE FFatr]| fl8l 7taAtsd S5 3 JITHWu et al., 2019; An et al., 2020; Kim et al.,
Agrre o] Jide] E asttkPark et al., 2021; 2022). 2020; Jo et al., 2021).

" To whom correspondence should be addressed : changsukong@knu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.5536/KJPS.2023.50.3.161&domain=pdf&date_stamp=2023-9-30

162 o] & A AL= Ul ARl dllium hookeri) A7V WE E3}

AN (Allium hookeri)ye A A E 9 nlg-x 28-S S35

Pabgl g, e, it 2 dE gt

o Mo

o o

ok oo X K

1

o

A1 ATHKim et al., 2019a; Choi et al., 2021). T3}
At WAl 578 Abel EZRQIS] S AT
A% (tight junction) T2 WS SFAIZ 4= Q)T
= AcHLee et al., 2017). £3] HA=3gEH Sl o=
7} F53la, B3E5(dllium) SN = F-83FE(organosulfur
compounds)S U $-5-5Fa Ath(Jeong et al., 2022). &
SHEY SeiicolEs @A WS dAlste] 3
Al 22 g vy} 9lthal B % QT Aryal et al., 2019; Rho
et al., 2020). 2] & F2i3t = & 2 ZefHeo] =g
@rrslsol tigk A7 Bol Mg 9l o™ (Aryal et al,
2019; Phuyal et al., 2020), Seomoon and Jang(2022)< 7}=
AtR W A s A Aed SebEeol=9] 28 7t

ROy

© B

w730l el Rudoh skt wek dtshatgol 9
==
°

= Fe Ao delA slon, A ie] 259 ¥4
9 gatkel g9tE dRlshe Ay AT FIEAT
(Zhang et al., 2015; Jang et al., 2017). 2] Al(Allicin)Z} 2
2 3 IFE(CeH 008)2 AU PAE 24 334
¢l 9ggkS v|XH(Panyod et al., 2020), X AL&E WA o
-ketoglutarate¢} 37 FolP= Wl Gl nIAEZ FEA A
WA 24E s RItte A7 E 3 BaE oL et
al., 2018). Viveros et al.(2011)2 57 A& W Z2]3=0]
2 PAE 2ol kS v § gtk Buskith Lee
et al.(2018a)2 A HoA7F Ao A7 B BE7 = st
of 37}t dvkal Haskg ok, AAEE A8 717 el sl
AMe F7HEQ1 A7 sttt

2 A7 SA Aol AW dl 2 AN S
el Fa3M dAA = 2910t Zhu et al, 2021). <
(leaf), 17 (bulb), ¥2](root) 2 TF-EEHE AAls o=
THE 9% FETE o= ] tEra HuHw
(Hwang et al., 2015), AFlle] F98 thekst A4 Z59
gt A7l Ets] 78 Fo|thLee et al, 2018a; 2020;
Jeong et al., 2022). A TF AA|7IA] AR ] AbA) gte] A
7V EA1Y] & A7 AR mA = Eel tigk AT Al
Aot wekA 2 AEe Als W AR FEEC A7t
SA O] AtFEA 9 atsta s dado] wis) g A
Abe]l 24, 2 WAl il 7

2
GG He] Slste] =k

o)

1. S8, AR, AEAA L AIRFAA

2% 70 SA(Ross 308) 96570l /M QAXEE
T AlF Zo] Am(HAbUA], 2,998.8 kealkg, ZT
21.82%) 5 104%F Folstaith 1092kl 7/HEAF&
1, A= JIAAISS VIEo R 238 6vtE, A
A G 87 WA E =5 G S o] &t3ith Aol A
9 AR T G-t e 950 AR S AR
FrE UAsl] 2 o] i FE2ES 03% MUk
AR R A AT Table 1). ALE W 28 Jda e
& Aviagen(2019)0l] AIAJE QF8F o] o] HrlE] == ujdt
stlom olol] thk FHE= Table 200 AAI8HI T,

A= A A7 B vlE ] AR (50 x 60 x 60cm)
oA AL 3, B3 Al E FAIS Folskith AdAt
Holo W2 FAF AXkE 918l 217 28U Ao 7]
F71 §A9 MEAFE SHATh VAR A2l
) 2 A TRY28YR) At FFES 71 Fste] @A}

E e
L

tas}

!

I\
o

o

=
)

L o op

ol

il

d

1]

TS

2 e
S 158 Auale AgudA AP e du AFALY
(BD Biosciences, Franklin Lakes, NJ, USA)°ll &3kt}. =

3 A€ 3,000 rpm, 4TE 1587 RS 285}
of A2 B & BAHZA 20TelA Hastiich
2 W malondialdehyde(MDA)+ OxiSelect TBARS Assay
kit(Cell Biolabs, Inc., San Diego, CA)E ©|-&3lo] =333
t} Catalase(CAT)E OxiSelect” Catalase Assay kit(Cell
Biolabs, Inc., San Diego, CA)E ©|-&-3}] =33} 1L, NO
+ QuantiChrom Nitric Oxide Assay kit(BioAssay Systems,
Inc., Hayward, CA)E ©]&3dle] =43t} Superoxide
dismutase(SOD)= EnzyChrom Superoxide Dismutase Assay
kit(BioAssay Systems, Inc., Hayward, CA)E ©|-&3le] =34
3153t} Glutathione Peroxidase(GPx)+= EnzyChrom Glutathione
Peroxidase Assay kit(EGPX-100) (BioAssay Systems, Inc.,
Hayward, CA)E °]-&-ato] S35l emn, L& 54 WS
AzAE AAshs el wel skt



Lee et al. : Effect of Supplementation of Allium hookeri on Growth Performance and Intestinal Health for Broiler Chickens 163

Table 1. Ingredients composition of experimental diets (as-fed basis, %)

Starter (day 10 to 21)  Grower (day 21 to 28)

Item ; ;
Control lilolil;:er:i Control ;i)l(l)lzzi
Ingredient
Corn 5425  53.95 6124  60.94
Soybean meal 37.58 37.58 31.05 31.05
Allium hookeri root - 0.30 - 0.30
Soybean oil 3.00 3.00 3.00 3.00
L-Ile (99%) 0.05 0.05 0.02 0.02
L-Lys-HCl (79%)  0.15 0.15 0.11 0.11
L-Met (99%) 0.21 0.21 0.18 0.18
L-Cys (99%) 0.14 0.14 0.10 0.10
L-Thr (98.5%) 0.12 0.12 0.09 0.09
L-Val (98%) 0.08 0.08 0.06 0.06
Limestone 1.22 1.22 1.10 1.10
xzz;;zlgum 1.60 1.60 1.45 1.45
Salt 0.40 0.40 0.40 0.40
Vitamin premix" 0.50 0.50 0.50 0.50
Mineral premix’ 0.50 0.50 0.50 0.50
Choline chloride 0.20 0.20 0.20 0.20
Total 100.00  100.00 100.00  100.00

" Supplies the following per kilogram of diet: vitamin A, 24,000 IU;
vitamin D;, 8,000 IU; vitamin E, 160 mg; vitamin Ks, 8 mg; vitamin
B, 8 mg; vitamin B,, 20 mg; vitamin Bg, 12 mg; pantothenic acid,
40 mg; folic acid, 4 mg; niacin, 12 mg.

% Supplies the following per kilogram of diet: Fe, 120 mg; Cu, 320
mg; Zn, 200 mg; Mn, 240 mg; Co, 2 mg; Se, 0.6 mg; I, 2.5 mg.
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Table 2. Calculated energy and nutrient compositions of the
experimental diets (as-fed basis, %)

Starter (day 10 to 21) Grower (day 21 to 28)

ftem Control ;Olgzzi Control ll:lolfl?er:fi
MEn' (kcal/kg) 2,900 2,389 2,989 2,979
Crude protein 21.50 21.47 19.00 18.98
Calcium 0.87 0.87 0.78 0.78
I\E?Of;ﬁﬁ 0.44 0.44 0.39 0.39
SID* amino acids
Arg 1.24 1.24 1.17 1.17
His 0.47 0.47 0.44 0.44
Ile 0.77 0.77 0.72 0.72
Leu 1.49 1.49 1.45 1.44
Lys 1.15 1.15 1.04 1.04
Met 0.46 0.46 0.44 0.44
Cys 0.37 0.37 0.34 0.34
Phe 0.90 0.90 0.84 0.84
Thr 0.77 0.77 0.73 0.73
Trp 0.24 0.24 0.19 0.19
Val 0.89 0.88 0.83 0.83

' MEn, nitrogen-corrected metabolizable energy.
2SID, standardized ileal digestible.
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Table 3. Quantitative real-time PCR primer sequences used in

the present study

Target gene Primer sequence (5’ to 3°) Tm, C
GAPDH F': ACTTTGGCATTGTGGAGGGT ~ 50.0
R%: GGACGCTGGGATGATGTTCT 55.0
Occludin F: TGGCCTTCGTCATGCTCAT 526
R: GCTGCACATGGCCAACAAG 57.9
JAM2 F: TGCTCCATGAAGCGAATGC 526
R: TGCCATTACCAGAGCCACAA  50.0
Z0-1 F: TATGAAGATCGTGCGCCTCC ~ 55.0
R: TGCCGGATAATAGCTGCGTT ~ 50.0
Claudin-l  F. GTGTTTGTTGCTGTGACGGG 550
R: GCCACTCTGTTGCCATACCA  55.0

'F, forward.
R, reverse.
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o] W g8 =4 3517] 93k commercial SYBR-Green PCR
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Table 4. Growth performance of birds fed experimental diets
from 10 to 21 days and from 21 to 28 days'

Experimental
Item o des SEM?  P-value
Control Allism
hookeri

Body weight (g)

day 10 235 235 109  0.679
day 21 684 720 24.8  0.190
day 28 1,100 1,149 317 0.138
Body weight gain (g/bird)

day 21 449 485 174 0.194
day 28 416 429 13.6  0.061
Overall 865 914 252 0.141
Feed intake (g/bird)

day 21 707 734 179 0304
day 28 635 655 174 0.158
Overall 1,342 1,389 295 0270
Gain-to-feed ratio (g:g)

day 21 0.63° 0.66° 0011 0.036
day 28 0.66  0.66 0.008 0.929
Overall 0.64°  0.66° 0.006 0.015

" Each value represents mean of 6 replicates.

2SEM, standard error of the mean.

" Values with different superscripts within a column differ
significantly (P<0.05).
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Table 5. Antioxidant activity in serum of birds fed experimental
diets at day 28'

Experimental diets

Item Allium SEM®  P-value
Control .
hookeri
Superoxide dismutase
11. 11. 1.202 .962
(UimL) 797 879 025  0.9626
Catalase (U/mL) 9.554 8.538 0.5254  0.2016
Glutathione
. 29991  31.631 1.1156  0.3232
peroxidase (U/L)
Malondialdeh
alondialdehyde 12208 12845 15495  0.5587
(umol/L)
Nitric oxide (umol/L) 60.355  36.798 132293  0.3256

"Each value represents mean of 6 replicates.
2SEM, standard error of the mean.
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Table 6. Fatty acid composition (mM/g) in cecum digesta of birds
fed experimental diets at day 28'

Experimental diets

Item Control A Zlium. SEM®  P-value
hookeri

Acetate 0620 0780 00815  0.1558
Propionate 0064 0076 00068 02483
Tsobutyrate 0013 0014 00015 07231
Butyrate 0111 0168 00357 02890
Isovalerate 0011 0010 00011  0.7139
Valerate 0011 0010 00012 09583
Lactate 0279 0286 00421 09058
aB;ilZihed'Chain B 004 0024 00014 09383
Short-chain fatty 1108 1344 01157  0.1498

acids*

"Each value represents mean of 6 replicates per treatment.
2SEM, standard error of the mean.

3 Branched-chain fatty acids included isobutyrate; isovalerate.

* Short-chain fatty acids included acetate; propionate; isobutyrate;
butyrate; isovalerate; valerate; lactate.

TR A A Frol et i}o]% YERFA] e 4THTable 7).
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goA A2 FEEES 1% Fold S Al ZO-1 F occludin
Aze] o] Frtehe Eee Bt Btk weba
challenge =710l whe} 4Fx) FEEc] DAY dhd
o mlAl= Gl Gt 4 Udnta AlREY, o] & g
5 A7 2ag Aow Azdnh

N 2

B A= 2897 84 Als W AN Allium hookeri) S
g5 A7Hle Al AMRAEA, @ kst 54 24, B
W Akt 24 2 kAR (tight junction) T A
A} o] wAE e dohus] el FARII:
33 A% B AFEA AR Fo 2N A5
10207 53ole] 9658 BAIBke] 202], U, MR 85
2 ARPE AL, S5 e S22 a4
25 Fold dx79 SFa-tiFt 7I2AREd AAE
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Table 7. The relative mRNA expression of occludin, zonula
occludens 1 (ZO-1), junctional adhesion molecule 2 (JAM-2),
and claudin-1 in jejunum tissue of birds fed experimental diets
at day 28'

Experimental diets

Ttem Allium  SEM*  P-value
Control .
hookeri
Occludin 1.0000 1.024 0.1713  0.9231
Z0-1 1.0000 1.262 02286  0.4369
JAM2 1.0000 0.976 0.1804  0.9156
Claudin 1 1.0000 1.172 0.2064  0.5686

! Each value represents mean of 6 replicates.
2SEM, standard error of the mean.
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