WA K2R (B ARBFEM)  2023, 49(3): 352-358. DOI: 10.13331/j.cnki.jhau.2023.03.014
Journal of Hunan Agricultural University(Natural Sciences)

SIFE: E'." E
PNER, EHEME, WREE, VPREL RNE, EBE SOOK, PR, MELERE. TR X SRR

REANER b i S B A AR AR R [I]. TR AL R4l (A AR B RR), 2023, 49(3): 352-358.

SUN CH, WANG CM, CHEN Q, XUTZ, ZHUJ, WANG Y, WEN G L, LUO ZJ, SHI X L. Effects

of the gallnut extracts on the laying performance, egg quality and blood biochemical indexes of laying hens
[J]- Journal of Hunan Agricultural University(Natural Sciences), 2023, 49(3): 352-358.

BeRE ML . http:/ixb.hunau.edu.cn

F{EFIREUWIX XS = E M BEFE T R
R & ks FRaY S0

MR 123, TR 123, BREE 123, VPREC123, ik,
FHS, SOERKS, BEES, b 12

LR L Sh AL T Fh 5 S A S L SE0 5, SeM SR FH 5500255 2.5 M s AL B A S B s
IEE, SN BEFH 5500255 3.5TIMKAFSIRl ARG, SEIN DiPH 550025; 4.5%BHT A AR R, SN SiFH
550081; 5.70)114k% J1H-Snlb A RRA R, PUJI| 43 FH 621006; 6.5% FHAEEAMIRIHAA PR E, St 1530 550200)

5 ZE. Pkik 1500 H 34 WS SREXY, FEHLIS N 3AMEERLL, X IR AR, IR A RN
JT 300 mo/kg 1 AT TR T ER(GTA)RINE & FRRS R (PG) AL FAL , P 1, 153 8 JH, #Hasinng
GTA il PG i/ i W RS (1 B PERE . FR ST S MR A AR AR 52 o S5 R 3R0T . SXREAE L, ARDRR s
GTA Il PG MM EVERETC R E 40 ; ARTRIN GTA g B & 0tiR % 8 FInt i E S E o, [HARRn GTA
M PG XTEMIRE , WMICHAN , BIELH], FEromEME RN LR S, RN GTA it S IE
XG5 SR 1 (TP) . HEE I (ALB) . BREE I (GLB) M EFE(TC) MY & &, A MR 205 (GLU) . H il =1
(TG). =% & i 2 11 I [ B (HD L-C) FIK 2% J8 i 2 11 IR [ B (LDL-C) K F- i ka3 TR N PG RE 25 PRI
I TP HI ALB /K, A RE GLU. GLB, TG. TC il HDL-C ARy (RMERI GTA FI PG XHE I i 1T
PAHEIR (R N A . A R A . MR R RS ) R AR b GRE AU T B A . A3 D6 T s ST e

b AL RS PN W i) X JC R R, (BRI GTA R i & WA LI 4 A58 I - (T 4 i R -1

I E -6, BRSEIR F—o) K, FARRASIN PG RI4R MM EEREF Y. M Fmik . al L, 7eEARHT
SR, AR AN 300 molkg ) GTA Fil PG X & S ¥y 83 17 v RETC 250, (H GTA BRI N E
s PRSI GTA T ARG MAR (3% 8 1 K il A8 I F- 7K PR ERI R T PG s TSN PG Al #27HL
[LNEBRE R G

X OB OIR. BN AETRATIR; WETIRNEE; FUEMERE; EESI0; MREIER; RAER T 0
e

FE 5 S . S831.915 XRKPRERS: A N EHES: 1007-1032(2023)03-0352-07

Effects of the gallnut extracts on the laying performance, egg quality
and blood biochemical indexes of laying hens

SUN Chenghuit?3, WANG Chunmei'?2, CHEN Qin!23, XU Tianzheng'?3, ZHU Jing®*,
WANG Ying®, WEN Guanglin®, LUO Zhijun®, SHI Xiaolil?%"

(1.Key Laboratory of Animal Genetics, Breeding and Reproduction in the Plateau Mountainous Region, Ministry of

Wi HEA: 2022-07-23 &EI B4R 2023-06-10

E&WB . RMERHETH0 H (@85 £ #[2017]2535, B4 H#[2022]— % 138)

YEHEN: INEE(1994—), Lo, Whlng A, BLrd, FENSEHYEF SHEREEISE, Chenghuisun_nk@163.com; *@EfE1E
#, MR, T4, B0, FENGRESYEIRIIT, shixll6@163.com



55 49 45 3

INEESE TR B X EEXG 1 SV RE RN Al 50 S MR AE AR AR AR K R

353

Education, Guiyang, Guizhou 550025, China; 2.Guizhou Provincial Key Laboratory of Animal Genetics, Breeding and
Reproduction, Guiyang, Guizhou 550025, China; 3.College of Animal Science, Guizhou University, Guiyang, Guizhou
550025, China; 4. Agricultural and Rural Burean of Guiyang, Guiyang, Guizhou 550081, China; 5.Sichuan Tieqilishi
Industrial Co. Ltd, Mianyang, Sichuan 621006, China; 6.Gallochem Co. Ltd, Xiuwen, Guizhou 550200, China)

Abstract: In this study, 1500 Lohmann layings aging 34-weeks-old were randomly and equally divided into 3 treatment
groups, and the control group was fed a basal diet and the experimental groups were fed the basal diet supplemented
300 mg/kg of GTA and 300 mg/kg PG, respectively. The pre-experimental period lasted for 1 week, and the
experimental period lasted for 8 weeks. The results showed that compared with control, dietary GTA and PG had no
significant effect on laying performance. GTA could significantly improve yolk color at the 8 weeks, but had no
significant effects on protein height, Huagh unit and yolk ratio. The levels of TP, ALB, GLB and TC in the plasma of
laying hens with GTA were significantly reduced, while the levels of GLU, TG, HDL-C and LDL-C were tended to
decrease. PG could significantly decrease plasma TP and ALB levels, while the levels of GLU, TG and HDL-C were
tended to decrease. GTA and PG had no significant effects on liver parameters(ALT, AST, ALP) and antioxidant
parameters(SOD, GSH-Px, CAT and MDA) in laying hens. GTA significantly decreased the levels of IL-1, IL-6 and
TNF-0, while PG increased the concentrations of serum IgY and IgM. To sum up, the addition of 300 mg/kg GTA and
PG in the diet did not affect the egg production performance, however, GTA could improve the egg yolk coloration and
reduce the levels of blood lipids, plasma proteins and serum inflammatory factors in laying hens more than PG, and PG
could increase the body immunity.

Keywords: laying hens; galla tannic acid; propyl gallate; laying performence; egg yolk color; blood biochemistry;

inflammatory factor; immune function
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Table 1 Laying performance of laying hens with diets

supplemented with gallnut extracts

4U P HRERG UERmW CFEERg ORER

XTHEZH  117.9742.01  94.4040.46 61.5540.50 2.0440.02
GTAZl 118.9942.19 95.3940.77 61.4940.49 2.0320.01
PG4 119.194.95 95.1240.35 61.8840.58 2.0340.01

22 AEFRIWINERRRETGARAFMN

MR 2 AT, [R—f R, EhThat. &
FEE . MYERERNL . BRE LG . SR MR
FEFEAS LI 22 S 3 o e it 2 L (P>0.05); 5%
TR, 8 Fmt GTA A EHH 1 B E
(P<0.05)#27} .
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#z2 ARFINESTFRBYEEBHERRMETRRK
Table 2 Egg quality and shell quality of laying hens with diets supplemented with gallnut extracts

RS

BN ikl HEhtEg  EARE/Mmm RRAL EEEE ERILO% (kg em?) HFCEE /mm
0 XJ REEH 59.20+#1.35 8.9440.16 94.3640.48  13.49#0.11  0.2940.001 3.5240.17 0.3740.00
GTA4 57.4440.95 8.8040.12 94.2620.66  13.2320.18 0.3020.01 3.3840.15 0.3840.00
PGA 56.9840.65 8.4540.21 92.44#1.09  13.23#0.18 0.300.00 0.3740.00 0.3740.00
4 pagiistiil 62.7540.73 8.62140.11 91.9840.69  13.3520.10 0.2820.00 3.6440.09 0.3540.01
GTA4A 62.4140.62 8.6840.12 92.33#0.67  13.63#0.04 0.2840.00 3.4740.18 0.3740.00
PGA 62.4340.84 7.9940.29 88.63+.69  13.6540.12 0.2820.00 3.6240.15 0.3740.00
8 poyiizte:l 62.8840.88 8.250.10 89.9140.64 (13.7720.13)b  0.2820.00 3.6240.07 0.3840.01
GTA4 63.5740.51 8.4840.16 90.86240.94 (14.2330.08)a  0.2940.00 3.5040.11 0.3740.00
PGA 63.5040.80 8.4640.19 90.9640.75 (14.0740.03)b  0.2940.00 3.4610.07 0.3840.01

[R5 AN ) B3 7] — b TR] P 261 ] ) 2 57 e 12 3 X (P<0.05).

2.3 AEFREWXEGMRYFASEE
HR 3 AT, SXTREZIAHLL, GTA 41f1 PG
HimH GLU & =A FERnEH#(P=0.086), {HZESF
TGt GTA 4 TP, ALB #1 GLB
ok B B (P<0.05) AR, 43 BIFEAR T
19.12% . 17.91%F1 20.27%; PG ZHIMK A TP Hi
ALB Ji 7 ¥k B 1 35 (P<0.05) &A%, 23 B IAR T

10.24%. 8.57%, GLB Jiimifk & thp#(k T 11.88%,
HER LG #E X ; GTA HM PG I3 TG
e B A AR B #4444(P=0.078) ; GTA 43¢ TC
W 25 (P<0.05)F&M%, 1 PG Z4HAYA R,
BES IG5 X ; GTA Fl PG 4l HDL-C
WA T FRAD#F(P=0.077), A GTA ZHHIRAK;
GTA 413 i) LDL-C ¥ A PR 3#(P=0.076).

&3 AR EEFREWEESH MR RR SRR

Table 3 Plasma metabolism of substances in the of laying hens with diets supplemented with gallnut extracts

B GLU(mmolLl)  TPAgL?Y)  ALBAgLY GLBAGL?Y) TG/(mmolL?) TC/mmol LY (:g;’ffl) (n';n'f(';l’ f,’l)
AHEAL 12474045  (6286239)a (3L05+104)a (3181#154)a 10274044  (44130.12)a 2483011  6.5240.28
GTAZL 10414074  (50.844184)b (25494070)c (2536+117)b 14314191 (3.404029)b 1644029 5344056
PG4I 11804058  (56.424178)b (28.390.74)p (28.03+1.06)ab 1851471 (4134027)ab 2414033 6994053

[RIFAS ) B 7R 2H R Y 22 58 Ge i 247 L (P<0.05).
2.4 FAEFREBUIXEBMERFIIEER R0
& 4 1A, SXTHRAHEL, GTA 4R PG
F 4 ARRINREEFRIIE SIS seiahR

Table 4 Serum liver injury parameters in laying hens with diets

supplemented with gallnut extracts U/L
45 ALT 754 AST ik ALP 5%
YHRZL  78.67#4.75  161.8148.97  489.26498.07
GTA4l  71.01#2.30 145174641 578.732127.83

PG4 73.6743.26 150.75%7.09  679.88+111.25

HIMWERY ALT. AST JEPEEIREAG, ALP G205
hn, ABHZERE TG 4R X (P>0.05).,

25 AEFREWINEBMERELIEFRASNE

MR 5 AIH, SXTRRAAHL, GTA 4 PG
HIMER SOD. GSH-Px i&MEM MDA & fHf%
ik, CAT &N, AH2E R TGI8 X
(P>0.05),

®5 ARAMAGEFRIYERCHMBRELIER

Table 5 Serum antioxidant parameters in laying hens with diets supplemented with gallnut extracts

2H5) SOD & /(U mL™) GSH-Px 7 /(U mL™) CAT iEPE(U mLY) MDA & &/(nmol mL )
it B 1066.50109.90 2880.004244.36 1.8620.37 3.2940.76
GTAH] 977.71451.46 2794.134381.55 2.4340.38 2.7140.34
PG 41 850.44427.80 2642.204217.33 2.8640.93 2474051
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2.6 DEFIREWIXESM ML KAER FHIS/ Y
HZ% 6 A, SXTHE4UR PG 4IAHIL, GTA
ZHIMIFAY IL-1. 1IL-6 F1 TNF—a 7K 2 (P<0.05)
FEA%; PG 4135 MY 1L-6 /K-F-H %t B 41y B 2%
(P<0.05)#2 7}
6 AR AEFIREYENESINERERFIER
Table 6 Serum inflammatory cytokines in laying hens with
diets supplemented with gallnut extracts pg/mL
215 IL-1 IL-6 TNF-a
THEZH (330.00845.50)a (31.72640.63)b  (79.212#1.47)a

GTA4 (313.67626.29)b (28.98240.76)c (71.678+1.28)b
PG4l  (333.54843.71)a (35.33240.54)a (79.51842.64)a

[FAISIAN R FRE7R AL M) 22 5 A e 27 75 X (P<0.05).

2.7 AEFREWIXEGILE &L IR0
HE 7 7JH, PG AIMIER 1gY Fl IgM ZKF44
XTREZLA GTA 4113y B &2 TH(P<0.05); -4
IgA K122 55 g 247 XL (P>0.05),
R7 RN RS IR E G M R AT

Table 7 Serum immune parameters in laying hens with diets

supplemented with gallnut extracts png/mL
415 IgY IgM IgA
XTREZH  (2452.18451.21)b  (785.082423.90)b 336.58+10.51

GTAH (2464.75433.61)b (767.828+17.59)b 305.30+11.69
PG4  (3134.42466.62)a (1003.198+17.27)a 326.63+10.64

[RISIAN R T BRI 22 5 A e 27 7 X (P<0.05).

3 HR5Tie
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A RN 5, AR GEFF IR I XS ) 7 B R L A
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W XS T R I0 PT RERCR A 5 — i, R
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b, DTS i pDRL R R B R B BRE T, R
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R et R A Ak, MMt T EH A RDIR,
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REA
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WG GSH-Px 1k, & T SOD {fE, i
MDA il CAT JEPETC B EH A b, #ifEiERAm)
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FIRTHNXG I SOD F1 GSH-Px 1&7E, MDA &
WA R AL, GERFEIIR BRI, PG A4
R RPTEALERE Y, EBRE A 3L, FEIK MDA
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RIEFE T 1IL-1. 1L-6 F1 TNF—o /K F-, {HX] L35 5

PERRAE T S O R 1 PG JCREAIRSAE I F
FIVERT, (Ho] B REmE 1gY A 1IgM KF. o]
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AR AT, AR E I 300 mglkg Y
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