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1 w1 W, 1,2 1 N 3 1
AR & B EWHER S W O @ M wE
(1. PA A R 22K P2 228, Kevb 410128; 2. 5k K A i B AL TR TR A 7], 5k 5t 427200
3. KK IR AE MR R A ], 5KEK Tt 427099)

WHE: 200 B AR SRR SEEE U T 4R M (Rana catesbeiana) 4 K i@ RO E R o DA R SE AR R 0t i
ZH (CON), £ 2 e B it bl Ak o 28 0 AR S22 B A R Vs I 2L, ¥ i &2 43 51 9500 1000F12000 mg/kg (F500+
F100041F2000), 775 L4 FF4E56d. 45 R EoR: (1)5 CONZLALL, F1000-5F200041 7 1 1) K 4 H.(FBW) 5 1
A (WGR) 4 5 (P<0.05). (2)5 CONZLAIEL, F10004H i it ik 2 A B (Trypsin)« G NTBF(LPS) a-VEH B
(AMS). I 375 Bk P 1l PR T (AP N R A8 1k PR R (ACP) ¥ M 1 (2 35 2 1 (P<0.05) o (3) AR SIZHR X A i 25 24 e if.
BT HE B (ALT) 23 A 4% 20 M5 (AST)IE 11 35 1 & IK T-CONZH.(P<0.05). (4)5 CONALAH L, RS 52 HUA)
VIS 2 A e i 7 R i 3 A 1 (MIDA) K P 85 35 IR, B A0 4 S A Bl (SOD) i 1 5t 35 T /31 (P<0.05) . RS H
S n 204 ek i 3 i A AU B (CAT) 38 5 4 it H IR (GSH) 2 Bt S AL BE /T (T-AOC) /K1 2. 3% 1
(P<0.05). (5)5 CONZLAHEL, 8N4 2 tek 1736 1 B ShannondE #7 . SimpsondF # . 2 P& K (P<0.05). 7E[1/KF
b, WS INA At i T R BE B T (Firmicutes) 6 =F JE BRAIR, T 1] (Actinobacteria). 42 J¥ I [ ] (Proteobacte-
ria) MR #F 1 ] (Fusobacteria)#H % £ ¥ I 1. 788 /K b, FUSEER B 0 28 2F i 1 38 53 B B8 i (Mycobac-
terium)~ AT B J& (Cetobacterium) FLERE & (Lactococcus)FNLLER 1 J& (Rhodococcus) A Xt 3 & 5 T-CONZ,
1M % /R K J& (Dorea) F1 32 JEAK & (Mycoplasma) M BE A« 25 L BT, TR b & S8 AR SRR B vl AR 30 A ek
A P I T RS Y AP RE 7, ROk A e T BRSSP R AR SE SR B RS R

T N1000 mg/kg.

FEEIR: BRI, A KVERE; THALEREYE; PURELRE ) MBI ARl
X EHRS: 1000-3207(2025)06-062509-09

FESHES: S966.3  CERARIRA: A
40 (Rana catesbeiana)J& T8 NPT, PR
24, wE R}, de R, DRI RS IR B A R B £ 3
PE, BN 92 [ Br i s b e B LA A B (8 1
Wizt 2 "2 SR, 78w R AR R, 2F
el E I A A 1S L R P AR B 4 R S B
RPTAE I F9E I o e A7 b3 Bl 1 B R 28 35 40
Ko B PTRAKA, RIEFE, W T AN
Y. XREGOTIE S, SEM. TERIE
RS, P TR S K P e e

N SE(Aurantii fructus immaturus, AF1) & 2575

Y ks A HA: 2024-10-25; 1837 BER: 2024-12-03

A A7 JaR L 00 R e L S 5 2 i 5 A 1) T R 4T
o FTMIE . TP DY), DO R B
Ko SRt gt b 2, HAIE TR E 2R
HERY . R MR AR A Horh A
PR SR OIS YE A 2 SR & . B
FACE YR 2 - P 0 B By, B RS
iah. P, BREF. BiRSEERY. A
W TR DL, AR S S R AT 5 e 3 D RE PR T A AN K
i B B R, R GE IL B AV 6 3 Th g .
TR DR SR R SRAL S A N B RRA IR, )iz

EETIR: W54 K AR 2 b i 5 55 58 5 7 5 S (HARS-07); 75 AE W0tk 7= VDL 2% G138 81 [ BA %5 By [Supported by
the Hunan Provincial Aquatic Industry Technology System Pond Health Breeding Post Expert (HARS-07); Xinrui Biotech Special
Aquatic Feed R & D Innovation and Entrepreneurship Team]
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T & &L, BRI R, R RN
IR I, B T et R
Ae J1. TEKP=AT I, 18 )8 B B 3E 1 (Oreochromis
niloticus) A1 3E N & (Clarias gariepinus)tA Bl A
P R T LAR E B A R A s Y L EE
(1) 25 B 25 40 & ) W] LR 3 92 S A 1 L (Totoaba
macdonaldi){f1 £ KAERE™ . BN, #5911,
MG A A B 3 AR Wi 1 4 Joia ] DLE I PR3 B 6
WE FERZE RS SfmiEa . W
Jip 8 R B S 2 MR R I R . B T AR SR
B BA PTAN . B s f % 5 T IR, BLJ
Ak 3 P AR A SR AR E M AR K 8 iy 1E
P I ) L, A SR DL A e RSB0 5, B AL k) R
IR S B 2R i AR K. BUaEARE 1 K g iE
g FE IR, DL A A ek i B s AR FE B AL BRI A
P, DL AR SR U R AR SR 2%

1 RSk

1.1 SEIedrRL R iAR

RSP B B 5k K R IR A RN A IR A A
Setlt, FEEAEMEERN N IA24.7%. 28
7.96% ZWY7.66%. SLUGA-E HI RS S5 A R
AIRAFSRME . PUREEEREARE 5t IR ZH(CON),
Iy AR 15004 1000412000 mg/kg (F500 « F100047
F2000)F S HR B Y, Hic B 44 S o vkt o FLAR ZH Bl
HEFRKFENE 1. WRIEECTT, KA R i
60 H i J& , 1821, FIH AL L] & B 15 4.0 mm ) i
TEBE, BT 5, —20°CUKFEAR-AF -
1.2 IWFIT5EE

SEIS WA AL ER AL, LR 1A HEZH (CON) AN
3N INZL(F500. F1000. F2000), 454> &b ¥ 2 34
HE, BNEE7SRE, Y8 8 (22.99+0.01) g. 1
0.9 mx0.9 m=0.9 mFLAE FIML AR b AT 5258, 120
36 A0 FH LA RN B2 . 7RIS IE S8R
T DA H 1 3% —5%7A M 27 (7:00F1 17:00) . 4R 3
H A A I S5 10mindel) 42 TaDEL &, AE4d i 4 1 iR
B, MR e . fE10d65 B MR 1d, F AT IR 2
TEEMT . 7R HIS6d M) S, B R A0 T A 1
T HUMANMAE .
1.3 #HmE&E

TEHURERT, FH 1A 038 2K F R 2. 18 FH R PR 3k (MS-
222) R A0k o AREAN AT L A Bl ATLER 3 R 2 e i
£ Tl B REAS, T 1.5 mLIC B, —80°C {7 1%,
DL 2547 16S rRNAW 73 At i 18 T #4544 .

TEZEr24h)5, W4t i 28 Bk R AT - B i
IR, 256 700 B I R B A AR T U, A

HoRIBHEFBW). B HER(WGR). HUEH(SR). 17
Kl R B (FCR) M 35 & B (FI) &5 & R A Kb AEda b

AR b HH B AL 3 IR A 0 SR DU i v A 2,
FHVE S 28l X 1L T 1.5 mLI% Jo B &5 v, 4°C UK AE
& 24h, B > 10min (3000 r/min, 4°C), 4 & ! L7,
—80°CIRAT, H TAEALFR bR E » KL Ji5 HEAT i1,
SRAUHHBREAR, LR ISEM MR A G, W5
WA E T 1.5 mLERE F, FEr B &4
R, T J5 SR o i A B A B S A G F R A
14 1EFRNE

TRRE 7R R B E K H LK E B0
(GB/T 6432-2018)Jl 72 f & A & &, £ Wk Hh 3272
(GB/T 6433-2006) & tH A5 i 75 &

& KIEFRANE

1 B 3 (WGR, %)=[(W~W,)/W,]x100;

T Z (SR, %)=(N,/Ny)*100;

TR R BUFCR)=FI(W~W,);

AR (FL g/ R)=F/[(NAN,)/2].
K, WA EYIIRE, WoR P 2OR E; NI
MG NS EAG PR B R R

B EKE. BEME N RIEE LIEFRE
ME  EBE B Trypsin). a-TEH EF(AMS).
JE Wi B (LPS) 346 R 2 25 B H IR (GSH) I S AL A
(CAT)IE 1t AL HT AL B2 71 (T-AOC), IfiLiE A

=1 AWEREARREFRKF(FRER, %)
Tab. 1 Formulation and proximate composition of the experimen-
tal diets (DM basis, %)

551 tem 2H 5 Group

CON  F500 F1000 F2000
X P Chicken meal 30.00  30.00 30.00 30.00
HffISoybean meal 40.00  40.00 40.00 40.00
TAIK Wheat flour 2495 2490 24.85 2475
SR IVYIAFI extract 0.00 005 010 020
il Soybean oil 2.00 2.00 2.00 2.00
TR A} Premix” 1.00  1.00 1.00  1.00
R — 245 Ca(H,PO,), 150 150 150  1.50
S4LJEFH Choline chloride 0.50 0.50 0.50 0.50
AL Antioxidants 0.02  0.02 002 0.02
95 % 7/Mould inhibitor 0.03 0.03 0.03 0.03
4t Total 100.00  100.00 100.00 100.00
# %7K F-Nutrient level®
KA [ Crude protein 4042  40.62 40.58  40.67
KM Wi Crude lipid 6.69 656 662  6.66

Vi BURRMLR R S S R AT I A Ve SRR
Ty EAE

Note: “The composition and content of the premix are based
on the previous research conducted by our laboratorym]; *Proxi-
mate composition are measured values
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T8 R A A0 ) B Ak Bl (SOD)I 4 A1 T — % (MDA) &
&, MERNFEAMAST). BAEHEBALT). b5
P T IR 1 (AKCP) R 28 Tl PR i (A CP) v M 32 1o FH 79
TR AR TR T BT AR S e, I A R A
YT

% 18 & B RN E X i T8 B R RE AT R
DNAM B, S FH 16S rRNA #8759,
Hlumina~f- & % PCRALALHE it 1 FIDNA J1 Bt 47 30
sitj(Paired-end) M5, 542118 Fimicrochat (“https:/
mineraltsai.shinyapps.io/shinymicrochat”)#f 17 %% #&
AT
1.5 BURZIT

PRI HE A AT IRV By 2255 R R 56 s
K FHSPSS 26. 08 #EAT LR 3R 7 Z2 70 B FILSD %
H LR, Bl LF S E AR R R OR, P<0.05R 7R

2 #R

2.1 ARHRINAR SR BT A A KM RE RIS M
2% 27T %0, 5 CONZLAH Lk, F10005 F20004H
[) o ¥4 2 A1 R R R 35 4R 5 (P<0.05), F50041 76 &
# 7 5 (P>0.05). FS0041 p i % & 3% & T CON4L
(P<0.05), HH AW MM A it . 5 CONZLAH
L, TEVHRE R L, S A A B B %, (HE R E
Z R (P>0.05). X8 L&YEYILEEEREP>
0.05), {H i - S 2 B in = (0 385 I iy BT o
22 fARHIRMAR SR BRI XS S b A E T H L BRIE
= oA
HH & 3741, 5 CONZLAH LL, F10005 F20004H
=2 AASHEEUIRT R KRR R
Tab. 2 Effects of dietary AFI extract on the growth performance

of bullfrogs

2H 51 Grou
T H Ttem P

CON F500 F1000 F2000

YIE  22.99+0.01 22.98+0.03  23+0.01 23+0.03
IBW (g)
KIE  102.3£0.49" 100.55+0.68" 113.08+2.12° 106.38+0.26
FBW (g)
WER  345.03+£2.11° 337.5+3.35" 391.53+9.29° 362.24+0.82°
WGR (%)
TER 71.56£1.54° 83.11£5.55° 76.00+2.03° 75.11x2.77"
SR (%)
R RS 0.96+0.05  0.86+0.04  0.89+0.03  0.91+0.03
FCR
BERE 56.26£2.96 56.57+0.37 60.21x1.15 59.96+0.33
FI(g/H)

AT B R A O 5 B 5O Al BE R OR 2 AN 3
(P>0.05), A[F/ING R IR 2 57 i3 (P<0.05); T

Note: In the same row, values with no letter or the same letter
superscripts indicate no significant difference (P>0.05), while
different small letter superscripts indicate significant differences
(P<0.05); The same applies below

Fil R 11 IR 7 B 1 S 3 2 R (P<0.05), FS004H
T3 Z 5 (P>0.05)0 5 WS INZH I oY Hr B S PR 1Y
2 = T-CONZL(P<0.05), H.F10002H 35 M f% 1 -
23 AR ORISR BV X A 8 I B A L AR R
EapA

HH % 40T %0, BRFS004H 41, LR U TN MDA S
15 B F KT CONZL.(P<0.05). S5 CONZLAHLEL, &%
T 0 4 2 B 37 A SODYE 14 ¥4 . 25 Tt 1 (P<0.05),
HAF10004H 75 M i o IS INZH ALTATASTYE 142
i #K T CONZH (P<0.05), H K AH 43 5 fEF20005
F10004H . ZFB i P AKP. ACPE P14 85 1
FHiG R, F10002H %3 & T HAh &-2H(P<0.05)
24 EARFRMASIREIN SR ER S L IE
FREIE 0

HH# S0 %1, 5 CONZLAH b, %8 41 MDA %
B 5 Z LT CONZL(P<0.05). F500F1F1000 414
I Ji77 38 SODIE 1 2. 3 T 151 (P<0.05), F20004H 76 i %
ZE(P>0.05)0 ¥R IINZH 4 ik i T8 A GSH 7 12 i AR S 42
EUas n s 3 hnm 7 s, H% 83 & FCONZ(P<
0.05). #INZLCAT. T-AOC/KF¥J 3 = T CON
ZH(P<0.05), 73 HIAEF 100021 F1F20004H35 3 5 15 -

3 AASTIRERIA AR LB U B2

Tab. 3 Effects of dietary AFI extract on digestive enzyme acti-

vity of bullfrogs
H 5
FiH Item 21 5 Group
CON F500 F1000 F2000
BEEEEE  101.09+3.07°106.99+1.78"164.99+2.72° 163.66£2.26°
Trypsin
(U/mg prot)
RETEELPS 26.62£0.27° 24.63+0.32" 41.59+1.41° 42.78+0.91°
(U/g prot)
w-VEMEE  64.5£3.31°  77.141.04° 116.25+0.71° 73.02+0.36°
AMS
(U/g prot)

R4 ASREYIXT I A R ARSI
Tab. 4  Effects of dietary AFI extract on serum biochemical

indexes of bullfrogs
HA G
i Htem H 7 Group
CON F500 F1000 F2000
N MDA 2.940.42° 2.52+0.17° 1.22+0.01° 1.77+0.04"
(nmol/mL)
AL 9.12+0.31" 10.14+0.04°11.16+0.02°10.050.35"
B ALEESOD
(U/mL)
B LA 34.03+1.04°29.77+2.81°23.712.15°20.81+1.04"
ALT(U/L)
BNERE  28.64£0.7819.79+0.28"18.24+0.23"24.09+0.45°
AST(U/L)
BPERIRIEAKP 1.69+0.1° 1.79+0.09° 4.85+0.11° 1.37+0.01°
(& IR fr/
100 mL)
M VEBERREEACP 1.98+0.14" 2.49+0.12° 4.46+0.34" 3.06£0.18°
(& KA/
100 mL)




4 KR R

2025, 49(6): 062509

25 AR SR B 4 E R R AR

W 1FTR, PCoAZMHT 45 SRR W, 24 K& AT LA
F0 57 FR R AR S B B 5| RS 1 A ek B TE TR R TR
ZE S C VR - 53.25%, Hh2f R JE: 26.27%). %
AL CONALE T 5 3R 4, SR WIE DR s

HSCHE U AR 1 A ek i 3 B R 254

A0 iy 1 T A Alpha 22 FE 1 23 B 25 S an 1 2 i
7y, F10005 F200041 Simpson#5 % {2 2 ik T-CONZ
(P<0.05), F5004H 7c . 3 72 {k.(P>0.05). 5 CONZ
FHEL, ¥ 0 2H Shannon 5 £ s 0 & 1 38 Iy T B,
HH1F20004H Shannon# 541 % 3% [#{%(P<0.05).

W 3FTRTET K b, fE 4R i AR 35 B
] EON B B [ ] (Tenericute). 4% JE B ] (Proteo-
bacteria). A& #T I '] (Fusobacteria). J5 B% & ] (Fir-
micutes) A J £& 1 ] (Actinobacteria). 5 CONZH A
bl W8 0 2H BB B 1] 5 JELBE B AN = B FRAIK, T
KB AT TARFT B T TS R T &

18 J& /Kb, 73 K4 86 8 (Mycobacterium) - i
¥ i J& (Cetobacterium) % /X K B J& (Dorea)~ F

FT 5 HSHEEINT 4R IEMDA & 2 RIS IsiRaIF2 0T
Tab. 5 Effects of AFI extract on intestinal MDA level and antioxi-
dant indexes of bullfrogs

ZH 5 Grou,
i H Item P
CON  F500  F1000  F2000
N MDA 040+ 0.23+ 0.19+ 0.19+
(nmol/mg prot) 0.01°  0.01 0.01° 0.00°
HE Y B A 3442+ 41.83+ 4631+ 33.89+

SOD (U/mg prot) 0.59°  0.08° 0.61° 0.49"
I JFERA B H R 60.69+ 81.82+ 86.09+ 93.58%
GSH (umol/g prot) 445 186  1.12°  1.91°
JUK K NS 5510+ 89.71= 101.20+ 67.32+
CAT (U/mg prot) 058" 093  094° 019
ISEIR=R A=t 0.16& 023+ 028+ 029+
T-AOC (mmol/g prot)  0.01°  0.01° _ 0.01° 0.00°

anova: P=0.002

0.950 F
a
24 a
re
0.925F =
g .
=}
2, 0.900 F
= -
wn
b
0.875 F b Ce
T a
0.850 o o®
1 1 1 1

CON F500 F1000 F2000

BREA J& (Lactococcus)~ S JEAR & (Mycoplasma) FZL
BR B J& (Rhodococcus) e T piE M L HFE. 5
CONZIA L, FS004L 5T f J& A E T+ F1000
ANF20002H 57 3= 5 iU A7 AR T J8 9 70 BT 8 8 55 20 FR
W @, A, F20002H (1)1 35 0 s ik e 45 FLER i R,
H A 55 T CONA . Jiindd £ /R IK
B SRR E FIAE XS = K T CON4..

3 g
3.1 ARHRNAA SR BT S A K R BAiEH
LEESE M SN0

T A A N AR S AR
oy —" BEETIE N, K E Y IR A
WD AR N ZEAN S ) S 28 0038571, T 8 g B A AT

Bray distance

04r @ F500
F500
[ )
F500
02r
= F2000,
: s
\O
ooor F2080
(4
é F2000
A
-02F
cong N
—04F CON
1 1 1 1 1
-050  -0.25 0 0.25 0.50

PCoA1l:53.25%

B 1 A7 iE B BetaZ FEPE(PcoA) 73 BT
Fig. 1 Beta diversity principal coordinates analysis (PCoA) of
intestinal microflora in bullfrogs

anova: P=0.004

a a
ser e

o
542 i l i
-
; _

48
-

b
-
44t =
1 1 1 1

CON F500 F1000 F2000

(>

al

Shannon

Bl 2 A iz T R Alpha %2 REVE > Hr

Fig.2 Alpha diversity analysis of intestinal microflora in bullfrogs
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PR, FE I G S, B s K. Lopes
2t POV 5 R TR B A AT A T (ISR (Rhamdia quelen)
B IR RO AP A KRS . R4, Tejaswini
£ PR 3 2 W AR o 8 0 o TR 2 O A B 4
I %4 76 M0 Y 5 (Labeo rohita) ) K& 2 A4 K 1
Aer= A BRI . FEASHIT 9T, F1000A1F20004H 4+
BEOR I, 8 E R T T A, RIS IR
W NGE AR AR K R . BUSCIR U IO AR KA
TRt S A E R S E AT EEA
Ko B E SR &Y LR g B s
2y, B I8 B T et A e
TRR RV A, AT AR R AR K R . FEARTE AT
o AR S AR SR B S SR e T AR R
A Bl P, o, TR AR I RN A D B Y 4 7E F1000
FIF20004 71 52 3% 2 =5 . Shabanas " 4T 119 — 15
AN FT 2 BH, ] PRAH A S B B 1 I o
(Catla catla) & A BGEIE R Z T 5. FEIEEHED 517
B AR . AP RN, EERA A
AT BEAE kR I8 - R AR A e, AT 3 v B i 5
FE TR RIS A, TV T B Y A 4 s
T i 07 T o5 A 11 T v T A AR ST AR U J i s
e FOT R Pt e R (R FE . SR, Koochi&s™”
RIN, wRE ks R S B B e R B s e A
U S P BEEYE . Ar B R R LA S
TR T AR 25 R L I S S 1 4, AT e K Ak
B . X TATRE AT T, A SR I i
0 & B35 2000 mg/kg T e Ky B I P4 B AR 0 S5 1A
gi b, TErR G B AR SEER U AT DL 1 2
B Wi s, I8 M v AL B TS 1, Sk AR K
PERE.
3.2 (AR R INAR SRR BT 48t B A (BRI
I35 2B A 8 AR AE — 8 2 B s L 2H 20 (g IR
FIHUARACE LA . IS FEZBALT) AR N
RABE(AST) VG M AT DL B R B A I FE B o ARHIT
FLAR B, TR A S AR SEFR B B 3 PR T 4 ek ol

Phylum

100

75

AHRAT

Relative abundance (%)

50

25

F1000 F2000

F500

AR

Relative abundance (%)

W ALTAIASTIE . X 5 Wangkahar2s ™ (1 57
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AURANTII FRUCTUS IMMATURUS EXTRACT ON GROWTH, DIGESTIVE
ENZYME ACTIVITY, ANTIOXIDANT CAPACITY, AND INTESTINAL FLORA
OF BULLFROG (LITHOBATES CATESBEIANUS)

FU Shui-Quan', ZHU Bo', CAI Ming-Lang"*, HU Yi', TANG He’ and XU Shu-De'

(1. Fisheries College, Hunan Agricultural University, Changsha 410128, China; 2. Zhangjiajie Xinrui Biological Feed Co., Zhangjia-
jie 427200, China; 3. Zhangjiajie Mingyuan Biotechnology Co., Zhangjiajie 427099, China)

Abstract: The experiment aimed to investigate the effects of Aurantii fructus immaturus (AFI) extract on the growth
and intestinal regulation of bullfrog. Bullfrog basal feed was used as the control group (CON), and the additive groups
received AFI extract at concentrations of 500, 1000, and 2000 mg/kg (F500, F1000, and F2000) for a 56d feeding trial.
The results showed that: (1) the final body weight (FBW) and weight gain rate (WGR) in the F1000 and F2000 groups
were significantly higher (P<0.05) than those in the CON group. (2) Compared with the CON group, the activities of
intestinal trypsin, lipase, a-amylase, serum alkaline phosphatase, and acid phosphatase (ACP) in the F1000 group were
significantly higher (P<0.05). (3) The serum alanine aminotransferase (ALT) and alanine aminotransferase (AST) acti-
vities in the AFI extract-added group were significantly lower than those in the CON group (P<0.05). (4) The serum
and intestinal malondialdehyde (MDA) levels in the AFI extract-added group were significantly lower, and the supero-
xide dismutase (SOD) activity was significantly higher (P<0.05) compared with those in the CON group. Additionally,
the levels of intestinal catalase (CAT), reduced glutathione (GSH), and total antioxidant capacity (T-AOC) were signifi-
cantly increased (P<0.05) in the AFI extract addition groups. (5) Compared with the CON group, the Shannon index
and Simpson index of the intestinal flora in the addition group were significantly decreased (P<0.05). At the phylum
level, the relative abundance of Firmicutes (thick-walled bacteria) decreased, while Actinobacteria, Proteobacteria, and
Fusobacteria increased in the additive group. At the genus level, the relative abundance of Mycobacterium, Cetobac-
terium, Lactococcus, and Rhodococcus were higher, whereas the relative abundance of Dorea and Mycoplasma were
reduced in the AFI extract-added group. In summary, the moderate addition of AFI extract to bullfrog feed promote the
growth, increase the activity of intestinal digestive enzymes and antioxidant capacity, and improve the structure of
intestinal flora. It is recommended that the optimal amount of AFI extract in bullfrogs feed should be 1000 mg/kg.

Key words: Aurantii fructus immaturus extract; Growth performance; Digestive enzyme activity; Antioxidant capacity;
Intestinal flora; Bullfrog
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