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H E AZEBGAEAMEPR T FEMES T RARS TR IR Y (Ginkgo biloba extract, EGB) 2t B 28 4 K 14
L HENRE F ARG h, R AR EREM(AL) A 640 R IS 44 AR FALES A
FTH,ENER20 A, SSBEARAMPAR, FRAEABARG LR YA F 60 g/kg #9485 1.0.8
g/’kg ¥ EGB #20.02 g/kg 9 A M4, X 7 , R 5-TF R R AR T HH A, ZBRHRAH Q2 A, 5AFNH
BB A1 ~21 )PEREH(22~42d), EREAN AR T H RSt EGB it ¥ sk 4F 45k B F 42
HRB2 dRER]L~42d F398 KL F(ADFI) (P <0.05) ; 5atmatatt 4h 47t EGB foiF B Ak 4L B $ 42
BRI 21 42 d e iF Ao BFRE & GSH —Px &M (P <0.05) ;43 57t EGB 4. 2 R H A8 21 d F L E G (TP) XK
F(P<0.05) , B4k A5 21 & 42 d fo ik % =85 (TG) o %2 B 82 (TCHO) KF (P <0.05), BT 40, 49 Pk
M 60 g/kg 45371 #2 0.8 g/kg EGB T2 & A 4 Kb dk R &5 AR AAEE 1, B4& &2 % TG A TCHO K,
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KLIR, i ZX TREEGIT EHEK
EITRRIER, BRAYRE LT MHE LN EE
R, 8 EEERIEEATERY  XRHE
VERHANERYELAFARAR LERERMT
HAMEER A, B BB AE R F RSB R A
B|EMH XEZARY, BTEFREHHEY, BAREW
NRAYHE, G AEAYER S00 ZEMFE, BB
ZRATFTESF BMESER , WAMHRRY (Gink-
go biloba extract, EGB) & Z BB ELEE M Ay 1 o
BRI — R, & S B R SR
YWIEHERSY , BE S /MRIELE F R E VLR %=
THRE R SRR H BB F BRI, FFEKEE N —Fb
BELTHPAREREMAN AT Z, EEmE
HNAEEREYNER B S5BERTRS, M
B CRERRR, #WR RS E KR, U

HETH: A # T (RL) BHF £ (201403047 ), ILKR A
“XU—" S HMBE & (20170617 )

R H 392017 -09 - 28

YEE S ATDKR, %,1992 4 B+, S SRREE

BEMER R0, 5 ,1961 Fid HIRNR, BR
BERE,H,1961 04, 88, S PE R SRR

ERRAEFAERTRE RHERYEESNA L
WHGE, FEATFREE KR RBRER
R Ryl ks Y RyTEAREHT Y, HE,
KT M R H 3R B 649 1F P BOR i 3T He 8 A B
Ho ARFEHERYPHFR DRI, ZRZM(AA)
RIS 1 IR P R0 20,40 .60 g/kg MR A AT B2 0. 4,
0.8.1.2 g/kg # EGB,60 g/kg RIZR M #1 0. 8 g/kg
Ky EGB HR N4 IS E TR Y A IR BUR BT . AL
sl 7E R P R0 60 g/kg SRATEE AN 0. 8 g/kg
EGB, 58 oAt PRI XS A= 1 MR BB 5T B AL A0 I T AR AL 3R
PRI, BTE AR H R HAR B EGB 7E XG4
7 ERIHE RS %

U bR
1.1 KEHE

PIFFIS (3R 2500, Arbor Acres) I B LLARH %
EHTHERRKERY, B85 G TREREY
BHIRN T Friat 50 B, R waters alliance 2695
TR O L B S AR A I R LR By o i e
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HHENE SR, RASMRRITE, DEBRER S
BRO0.54% ,BENER R EDECN 0. 18% , AR
B ( Ginkgo biloba extract, EGB) : I 7 B FE B A= ¥
AT, KA B2 IR B R A i o S B A — F
=Y, SRS HN30.96% ik N BRI E 4
BUH 8.91% , ¥F & K #F ( Bacitracin Zinc, Bacitra-
cin) :15% WA KB FUR A : R EA B E SR
HEUBARERRA A,
1.2 XBHYEIAE

RN 1 BB ERZM(AL) BEHEX
640 X WL R 4 b, B ESANEERE,F
AEE20 A%, LBRARFARTLMILLTR
T, Xof B 20 ] MR 5 ik ) R, S 36 2 7 L R R A B
Bl B 5331 60 g/kg RIERAT M .0. 8 g/kg By EGB
#10.02 g/kgRIAT BRI AR BE , AR A 5 B RV RL )
WA RERE . BBl HE 3R K F S IR NRC(1994)
PSR, HARREFRKFREL, LK
ik d42d, 2 BRI A1 ~21 d FEH

22 ~42 d,
#£1 EMPEARARKEFRKERNTER) %

1~21d 22 ~42 d
o Fi prem

JFE oy EGB pog:l EGB
of:GlE:-Eoduy o of:l:cEodu g [
EX 52.50 52.50 52.50 52.50 58.20 58.20 58.20 58.20
X 34.30 34.30 34.30 34.30 28.10 28.10 28.1028.10
Tl 3.30 3.30 3.30 3.30 3.80 3.80 3.80 3.80
B 6.00 0.00 6.00 6.00 6.00 0.00 6.00 6.00
wAH 0.00 6.00 0.00 0.00 0.00 6.00 0.00 0.00

HAHERY 0.00 0.00 0.08 0.00 0.00 0.00 0.08 0.00
FeE AR 0.00 0.00 0.00 0.002 0.00 0.00 0.00 0.002

MRS 1.20 1.20 1.20 1.20 1.23 1.23 1.23 1.23
a8 1.13 1.13 1.13 1.13 1.18 1.18 1.18 1.18
R 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
MR 0.25 0.25 0.25 0.25 0.16 0.16 0.16 0.16
DL-ZFEE® 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10
wiER" 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ait 100 100 100.08 100 100 100 100.08 100
EFKF

ﬁ\“]ﬁig/ 12.33 12.44 12.30 12.31 12.63 12.73 12.60 12.61
HEARK 21.83 21.66 21.81 21.81 19.47 19.30 19.44 19.44

i 1.12 1.15 1.11 1.11 0.93 0.95 0.92 0.92

BB 0.48 0.48 0.48 0.48 0.35 0.35 0.35 0.35
HER 1.13 1.15 1.13 1.13 1.07 1.10 1.07 1.07
EEM 0.45 0.50 0.45 0.45 0.38 0.40 0.38 0.38

D FR e AT AR, VA 8 050 IU, VD, 3 000 IU, VE
30 mg,VK; 5 mg, VB, 2.58 mg, VB, 12.5 mg, VB4 4.5 mg, VB, 0.018
mg, FALAHEE 800 mg, 17 BE4S 13 mg, MARE 45 mg, P E 0. 20 mg, H AR
1.20 mg,Mn 100 mg,Fe 80 mg,Zn 58 mg,Cu 8.8 mg,10.374 mg, Se

0.28 mg,” {REHEE NI EM, AN TRE.

1.3 RFEE

LEXGRHENESR, HHXEHYOK, 17484
BB RERRE32 C,MEEHBMK3 C,H
F26 CHIE, HBAXGIEE RERFHTRE,
1.4 WEEHRRFZ
1.4.1 A=HEEER

TREFRUERE FRAMAICERER, 0.21,
2 d,FZHEHRE, (TEFYHEEE(ADG) FHHX
A& (ADFI) BBl E I (F/G),
1.4.2 HrEfbigts

MG 21 d 42 d, BAEFRR 1 REERIE
EHRE MR, 2 12 h, ¥R I, 25 i
%, -20 CHRE, BLUNE mEEsin. BEH
FALFE, S+ B RFAE, - 20 C{R7F, W 2 AFAE 4L E AL
67 o

R H 752 B AMAT WG EE T ( LB ST
fE R A R A E)) W E I W 88 E A Bk
B (T-S0D) A MtHAKS KLY BEE(GSH - Px) [N
TR (MDA) RALSEAR, WE¥ SRR R ERE
Y TRRBF 5T BT A0 &0 H 15 FH B B SR AT
1.4.3  iEAIENS

SR H 37, HITACHI7600 ~ 020 4= A 3h 4464 ¥
€ S EAH (TP) . A% 3 (Albumin) | H i = E§
(TG) & B AHE B (TCHO) . TP & 8% F W48 R &
WE; AEAFERAR T BEEWE; TG KFX
FAH s R B AL B L I 5E s TCHO /KSR FH &AL B
W ., HRA B AR ZE Tl kX St fili &
%€ o
1.5 ¥iEam

AR R SASS. 2 A HATHIT /b, T 25
i P e A & J5 £ 43 #7 (One — way ANOVA) , F Dun-
can REFHITHELIE ,P<0.05 hEREE,

2 HEREH
2.1 HKiEse

HEEANTR GBS, AGAKER, TILTH
Mo FBPEINAEA 1 EGB X A K HEREM R
e W3 2, AHELF X ERA, AR P iR 4R A& i (EGB
MFFE Bk BE B 1R 21 d (A E (P <0.05) (8
B Rz 42 dkE.1~21d & 1~42 d ADG,
22 ~42 d ADFIFI F/GC 2R AR B E(P>0.05), [
B, 55X BB AR AT HH4H AR L, EGB FIFF B IR B &
e 1~21dM1~42 d ADFI(P <0.05) F&fK 1 ~
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RS  BEH RIRRYX XA KRR SUEL R 5 A A6 Py R 75

21df11 ~42d F/G(P<0.05),
F2 WA R ERYIRT PIXE A KRR
i3] B gEM  EGB ATHIBKE SEM  PfH

{AE BW/g
21d 683.4> 691.9* 698.1° 692.2° 3.000 0.015

42d  2234.0 2248.8 2238.0 2235.0 10.705 0.753
1~21d
FHHME
ADG/g/d 30.505 30.975 31.281 31.001 0.240 0.172
EHHRER . . . .
ADFL/g/d 41.939* 39.867" 40.389" 42.129* 0.320 <0.001
KEL F/G 1.376* 1.288> 1.292> 1.359°0.013 <0.001
22424
FHHEE
ADG/g/d 73.319 74.137 73.636 72.011 0.720 0.175

FHHRRE
ADFI/g/d  146-871 144.878 145.132 147.151 0.813 0.128

HELF/G 2.004 1.956 1.973 2.045 0.030 0.240
1~424d

FHHEE

ADG/g/d 52.912 52.556 52.459 51.506 0.413 0.149
THHRER . b b .

ADFU/g/d 94.905* 92.372% 92.761° 94.640% 1.449  0.002
BELLF/G 1.819° 1.759° 1.769® 1.838*0.016 0.002

B RTERERARNEFRRREREF(P<0.05) , &M,

2.2 mismENEEN

WA K EGB X it 15 H1 E AL 68 1 B3 e WL &
3, AT B R AT B KA 4, P XS A AR P AR 4R
M- F EGB fEE EHE (P <0.05)21 d miE T -
SOD, 4R 7 M- #1 EGB #3fin4H 42 d i3 T - SOD %%
R B ERE (P <0.05), [FA, M T3 HE
AR R AH EGB TSRS
21.42 d Ifi 3% GSH - Px 3% (P <0.05), H L\ EGB
INARCR R AHE ., F40E 21 .42 d ¥ MDA &
BEXREER(P>0.05),

®3 R REREAT PR T AL B B

mAe HE  fE#M  EGB HEME SEM P
SRS LE T - SOD/U/mL

214d 225.5° 270.2° 262.6* 220.0° 5.259 <0.001

424 228.6% 235.0° 236.5° 225.5® 2.762 0.027
A Bk E ALY B GSH - Px/U/mL

21d 1130.9°1610.7% 1 648.3* 1 370.9> 21.929 <0.001

24 1797.3° 1 908.0> 2 127.4° 2 081.5* 29.118 <0.001
N _& MDA/nmol/mL

21d 5.493 5.372 5.447 5.540 0.219 0.955

42 d 6.646 6.269 6.582 6.582 0.163 0.370

2.3 HiEmEHEEN

TR R AR INAR A5 A0 EGB S I X8 AR ST A AL R
TR LK 4, SXTRRAAE H, AR P A AR A At
EGB FIAF B AT NG 21 d iFE T -SOD B E %

(P >0.05),7i 21 d fFE T - SOD ,GSH - Px {& 4
DLK 42 d JFFRF GSH - Px &t B E#5 (P <0.05),
St R4, EGB #in4H 21 d fFE MDA S BB 3#
BRI (P <0.05) , 877 EGB FiIHF W AR BE S i 4

42 d MDA EEF#K(P <0.05),
F4 BB KRR RS B R

TiH M @A EGB FRIfk®E SEM  P{H
BBEAYELEE T - SOD/U/mL
214 292.0 293.2 298.1 296.5 4.240 0.714

42 d 248.1° 255.7° 257.9* 255.3* 1.735 0.003
S0 H BT E LY GSH ~ Px/U/mL

21d 25.691% 27.170° 27.390° 27.081* 0.353 0.008

424d 33.543% 37.341* 38.410* 38.361*° 0.5670 <0.001
N & MDA/nmol/mL

21 d 0.539* 0.577* 0.481® 0.611* 0.032 <0.001

42d 0.814* 0.758% 0.615° 0.713 0.021 <0.001

2.4 miFEdH
5%t BRH AT G AR EE A AR B, FRAR TR S IR A
nHEGB e ZIRFE A 21 d MiF TP KFE(P <
0.05),TP&E{E 21 d M 7E TG #1 TCHO K ¥ (P <
0.05) , % 5,EGB FIAT B KA N4 42 d ¥ TP
MAZESEHM, T EGB Mnd 42 d miF TP K
RN HEERS(P<0.05), [FEf, 53 A
FIATF R IR EEE AR EL, R AV A0 EGB B4l 42 d 1 7%
TG & TCHO /K-8 ZHEAK (P <0.05)
RS R RREBAIN PIXG i A AL SRR

HH *ER WA ECB ATHIBKSE SEM P
BEH TP/g/L

21d 29.588> 30.650* 30.375° 29.050° 0.270 0.001

424 31.850% 31.138" 38.125° 32.413%® 0.472 0.039
MEH Albumin/g/L

21d 12.913 13.100 12.913 12.363 0.249 0.202

42 d 12.638 12.525 13.163 13.125 0.210 0.085
Hil =8 TG/ mmol/L

21d 0.971* 0.839% 0.851® 1.001* 0.022 <0.001

42 d 0.574> 0.525¢ 0.521° 0.555* 0.020 <0.001
& HE 58 TCHO/ mmol/L

2id 2.684* 2.548" 2,568 2.657° 0.030 0.007

24 2.658" 2.360° 2.325° 2.811* 0.030 <0.001

3 i#®
3.1 #HEHEHREIMNABGAEKEENER
ALK R FRM, WA K& EGB XTG4
KEAEHAER, BHE2%" % 1 HREFRGHE
BRI S ~ 15 g/kg R M A YRR A, B 42
Hig B}, G850 E 42 & WS H ADG, ALl 10 g/kg 4
ik, H/EE R LR, AR PERM8 g/ks
EGB BE#R & WY E MM BN R EAE, BERF
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PSR, MEHSE W BIREH, Fmo.3 ~
1.2 g/kg EGB Xt 1A —E MR EKEM, LH L
0.6 g/kg fRAEKBIE, BN 4.8 g/kg BB IEEAXG
ISR, AL R ER, AP ERM 60 g/ke 4
Z50HA1 0.8 g/kg EGB REMSIE RIS 21 d (REFI 1 ~
42 d ADFI, RS 1 ~42 d /G, X 58/ el |
MBS R R, XA fE 54 A5 EGB
e EEE, EEERYEA AR RiENYE
KAEXEDY, BHRE D B £9, R %mn ECB
REREASR I H R EMBIELL, ECBHEH
BTSN R K SR SR 15 P () PAF $5 405, ol 1l PAF
FESHBHEFERE, Ak EGB f8RIFNFRINES
A, 35800 PR ARG %o} B SR R ) IR, RO I RS R AR
KA RN, AT & EGB dh & A EERA TS
WNEES ZREHY R, EMOERATHYUNT £
B - ik - BRASE AR KM E s AR,
XA AR A FI EGB o x4 KEgER 5 — R
A, Ho, AFEEKFET ,BAEH K& EGB ZERS1HE
WP EARFRMAE, 782 m FHABSG
HRBAFREARMER T LR, Fat, AR R 57
HEUREBEHECSERAMENEZR, BMA
HFiH—EHR.
3.2 HHEHEEHERYNAGHEEEEARMm
PR E MR EZ MA@ RENEER
#., GSH - Px 1 SOD B¥liANEE M H A LA,
GSH - Px B] LATE BR7E 40 A AT R AL gt it A o = A 5
S FE B B E,SOD A LERBEREFHE R
AR AREE MM ERERT T,
MDA W& B, RN A m R HED, AhEl
iR , AR B B AL RN BB 7, ST PR B IR KRR fE
™, 2nEP B LA BET AR ERE
M3 SOD 515 71, WA 3K 7 MDA & &, RIH
PLEALEF . Zhao %7 TE A B P TE SR A M4
F/NE R B, HAK N Y GSH - Px,SOD #1 CAT & &
B BT, 3¢ B AR 2 0 3l 5 3R S LAk I P AL BB Y
TEH R, Zhou %% BE5T &2 81, EGB BB
BERENARKHERAR G, BE SOD 1FH, BFEK
MDA &8 . EGB REBRISE AL HIEM, HRE
SHEFAME REEHE IREEURSREL
B, BRam s RS i, EGB T i 4R & 1M v
SOD 1% #: &k MDA & B /E X WA RB LR
WRGEBET R, ALRGERRA, BET K
HARBYI A I MDA & 2K B E &, AR
B R A4 E T M AL T - SOD Fi1 GSH - Px i

%, B MDA &8, s AIRER5EXLR
PR g R0, B H K& EGB 3 B Skt 6
RERSERENARRSEINMERX, BETEE
BAE BB, B REEENERF, SHiE
FALPAR ARG E&BRBREMN Y, il Ik
WEER B S e BT, R, Bk b E Ak gk
BORE AL G, T2 i NS A KRR
i =
3.3 FHEERNYNASMBEELIERN
E A

mEF TP HEAEAN AT ERM THAEARK
R AR Y . I 7§ TCHO #1 TG 2 R it
VURBERRBIK R EERE R, TC BRI NEFER
ZIER , K& B & SR bt O i B %
FREYIFE &, TCHO 2 I3 A A Bg B F B & RE 131 B2
Z AU AT LA HA R E B B BRI LT . AT
B A, A0 & EGB G FE(K M1 TCHO A
TG & M F TP, 3 HAE BRI FH R4,
o] B4 VB B, 75 A SR T BN 4R A AR
¥, M TCHO S EWE R, TC FRE TR
wa, RS B R, TR RS R RN 2
2.5 g/kg 9 EGB {# 1f 7% TP F+75 . TCHO #1 TG FA{E,
HEERARREGTFHAEA, BEESE™ LB E
B,5 g/kg EGB f10. 1 g/kg 407 B AR 15 RERE AR/ B
M ¥ TCHO #1 TG & &, %% EGB F4R 75 # B A A
Wik JEEE - FEEEASER. XEHRE
REALRFBER -, KERHRH . BET
ST FENERS KB RS S, Ho
)3 48 B 60 A 43 A B I 1 v AR [ B L B0 I
FERMERY , B uE N mE AL TE AR
YERI R %A EGB iR ™! X AT §E £ K N EGB f
BFRRAErBER AEES ERERHE, 8
25t K EGB RE5 [ (K A8 [ 8% , 1855 ML BE , 3 58 I X%
HUA R, 5 % PR AE KM B8 A5 iR A BLIE R,

4 H#H

4.1 RTINS K& EGB B IAREREFE S
ERHAE KM, BRERE 21 dEE BENE
H.,o

4.2 WEHEY K EGB w1 LUARIEE M8 E R XS
SALESE, @ IS M AT T - SOD 1 GSH - Px %
B 5 MDA & BRI,

4.3 Ryrt & EGB Al LARRK A I0 7 TG #1 TCHO
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Effects of ginkgo biloba Leaves and ginkgo biloba
Extract on Growth Performance, Antioxidant and Serum

Biochemical Indices of broilers

Ren Xiaojie' Li Xiangming’ Yang Zaibin' Ding Xiao' Jiang Shuzhen'
(Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and Prevention;
College of Animal Science and Technology, Shandong Agricultural University' , Taian 271018)
(Shandong Feed Quality Inspection Institute’ | Jinan 250022)

Abstract This study was conducted to investigate the effects of ginkgo biloba leaves ( ginkgoaceae, ginkgo bi-
loba) and ginkgo biloba extrct (EGB) on growth performance, antioxidant and serum biochemical indices of broilers.
640 1 - day - old male Arbor Acres broilers were randomly allocated to 4 treatments with 8 replicates of 20 broilers in
a single factor complete randomized design. Broilers in control groups were fed a corn - soybean meal type basal diet,
and broilers in experimental groups were fed the basal diet supplemented with 60 g/kg of ginkgo leaves, 0.8 g/kg
EGB and 0.02 g/kg b zinc (Bacitracin) , respectively, and ginkgo leaves replacing equivalent bran in the basal di-
et. The experiment lasted for 42 d, and the broilers were fed a starter diet from 1 to 21d and a grower diet from 22 to
42d. The results showed as follows: Supplementation of ginkgo leaves, EGB and bacitracin significantly increased
(P <0.05) the body weight at 21 days of age and 1 to 42 d of average daily feed intake compared with the control
group. The activity of glutathione peroxidase in serum and liver of broilers at 21 and 42 d of age in experiment groups
were significantly increased (P <0.05) compared with the control treatment. The serum of superoxide dismutase of
broilers at 21 and 42 days of age in ginkgo leaves and EGB supplementation groups were significantly increased (P <
0.05) compared with those of control and Bacitracin supplementation treatments. Compared with control group, sup-
plementation of ginkgo leaves and EGB increased (P <0.05) the serum total protein (TP) of broilers at 21 d of age,
while there were significantly decreased (P <0.05) the triglyceride (TG) and total cholesterin (TCHO) at 21 and
42 d of age. In conclusion, dietary supplementation with 60 g/kg Ginkgo leaves and 0.8 g/kg EGB could improve
the growth performance, increase the antioxidant capacities and decrease the level of TP and TCHO of broilers.
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