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Tab.1 Ingredients and proximate composition of the diets

B4y Ingredients 18 L16
JEARSY/ g - 1007 - g

i) 40 40
ek 20 20
i 6 10
Tk 2 6
TER 14 14
BEMAR" 1 1
HEETYET T 1 1
RN 1 0
2L A YE R 15 8
TR EE RS (g - 1007 - g7 )

K4y 7.52 6.93
HEA 45.64  43.63
HLAR D 10.57  16.52
LS 8.64  7.74

" Fond Ke EA4E4 % V,186 700 TU, V,93 300 1U,
V200 g,V;18 g,V 10.7 g,V 53 g, Vi, 13.33 ¢,B,, 0. 13
g; TR T RE AT YA MgSO, - SH,0 333 g,
MnSO, - H,0 67 g,ZnS0O, - H,0 200 g, FeSO, - H,0 200 g,
Na,SeO, 45 g,CoCl, 1.7 g,KI 53 g,

SRR A AR (CTC) A H il = (TG ) 3k
FR G W VAR WLS W™ A BR 2 ml B i 45w A
S (AST) A% N % 28 Al (ALT) 3550 & vh pi mdE A
AW TR ST BT R At o A I 7 9 B 4 1) 3 4 A
Y AREST o
1.2 ZWHE

ST P KO B ST B 02 i 24 A1 il o
DIEMIRRGEIAT, LK 10 N4, 50 5l i B 8%

SRHE T, 55 H SRS A K KR I B R oY 47
P& AL (D E i X IR (16% BRI & 4 (C &
JEXTIREL) H A AL A 4 DB (A T:0.5% H &5

Al :1% H&E ;A 1. 5% H ;AN 2% H &) Ffijf
SHHLH 4 AFREE(B 1 :0.5% P2 B 1 1% JH 25
BI:1.5% J1Z;BIV:2% J1 %), WHEE 3 1
17, B AT 20 A4, HE31 600 B, 30 /> FRAH T
(1 mx0.5mx0.6m), &2 — HHR L8 fn]
B, B RN IR — B L16 k), HE AR 2 A
AEPRZA ML 3 S = AR iRl 76 R B iRDR 43 SR
ML 4 DB H RS, ke 4 ] A5
FEIRIHFEE 7 i, BAFEA B AR (BHA S =
H37.0~9.5 mg/L) REEERIFE(21 £2) C, HH¥%
THE AR 2 % BRI 3 IR,
1.3 HmXESNE

SCER A, AR BRE, B R CR I, =
TEACE 1 ~2 h, B R, H T I 4 i il
(ALT) N5z (AST) S H [ EE (TC) At m =
BR(TG) FYMIAE o R I ] B e BRI T , 84T
W= K 2 AN S, H B PR ERCER 5, /N O UTHOR
/INAT1 emx1 em x0.5 em IFZHE, FH 4 9% WS E,
ARSI, Y, BIAKS - P (HE) Be 8 St T 0
o JIH0.2 g JFAHZL, 503 B B L3, I 2
4 TC 5 TG,
1.4 HEQESSH

S R FIMA B 45 25 S5 RS2 R, AT AR A N
RN A PpAE &, i SPSS16. 0 B k47 W 7 223
Mr, 3F H LSD i 47 2 & L& o 4, W Z K h
P <0.05, BAs A8 « prifEiR 22 38R . AR

(D)L 8
IR = IFIE T &t () /1R TR () x 100%
(1)
2 HRE5M

2.1 HEMASHEERK KRNI

2 AT LA H R AL TR 4 AR A 2R IR
I 2 T E X A (P <0.05) , AIV 4 {5 i
K(45.71 £4.75) g, BEBT AL AL A JI=
BARFE AL HL AN 2 AXFRRA (P <0.05) ,AT (AT,
A5 P2 4506 3 b B 21 A0 B X HEAH 22 S AN 0 3%
(P>0.05), ZRKHK A 530 %) 4L 2% 5 R 8
Z(P>0.05),A 1 AT AIVZH 3 5 2 5 T8 X
HE41(P <0.05)
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R2 HEMASIEGEKBRME

Tab.2 Influence of glycyrrhizae and Salvia miltiorrhiza on growth of sturgeon mean + SD
SH PG ¢ 2 ¥ NN v R AL/ em LR/ em
Experimental group Initial body weight Final body weight Initial body length Final body length
Al 11.93 +0.68 43.81 £3.93" 13.22 £0.61 28.19 £1.97°
All 11.68 £0.97 41.08 £3.01" 13.50 £0.85 27.95 £2.64°
Al 10.21 £0.71 40.98 +4.10" 12.82 £0.48 25.46 £2.31"
AV 10.70 £0.98 45.71 £4.75° 13.10 £0.42 26.64 +£2.88"
BI 11.24 £1.38 42.29 +4.02" 13.15 +0.69 28.26 £1.61°
BII 11.11 £1.39 40.70 £6.99" 13.55 £0.61 23.48 £1.45"
BT 10.80 +£1.50 41.52 +5.09" 13.22 £0.64 26.11 £2.65°
BIV 10.94 £1.22 39.15+5.86" 13.14 £0.75 26.33 £2.82°
C 9.33+£1.22 38.18 £3.21" 12.99 +0.76 26.44 £2.68"
D 10.24 +1.54 31.98 £3.47° 13.16 +0. 84 23.27 £1.98"
VE A HFRERINAL; B FFBVRINAL; C . 25 R IR (16% N 7 ) 5 D 203 % BT (8% BE W o7t ) o 1 :0. 5% Vet 11 : 1% VR

s 2 1. 5% B s IV 2% e o [J—5 8l b AR 7 HRoR 2257 3% (P <0.05) . FIA.

P12 A DA A A ARE TS BED THWE 4 BRI W3 T2 4 DB A 2 A
SHELL(P <0.05)  AINZERFARE(P>0.05),5 @l EL4 (P <0.05), SEEx R 22 A 53
FIIEX R4 22 AR WA (P >0.05), BR BII414h,  (P>0.05), FFZ 4 A6 b HRAL 0 35 A% T 5
HAY 3 UMK B TR AL, Seslext el RAIAH % 4 DBBREAL AL (P <0.05) , 5358 %) 7
ERALE(P>0.05), BI BIAMBVLKEAK  HERFAREP>0.05),

W ESTEESEA(P<0.05), SEIEH A 2.2 HEMSSIEMESIERNSME

ZEFARE(P>0.05) ,BILRAEK BEMRT S TE = R I AN 20 4 A R
JEXH AL (P <0.05) , 45 ¥ 38 Xf I8 20 22 53¢ AN i 3% 25, MG 2FFRPR L 3, H R 4 MBS RY AST %,
(P>0.05), BEE TS 4 A0 4 xR 4

R L AT RLA A B2 A s B X BB 2 I 4 (P<0.05),1 %H11.5% WMAGRMARZES TS
B, PES A A 555 0 IR R Rk, HH JESt I8 (P <0.05) . ALT H 2[4 4 /46 2%
51 oAl aAll Bl Bl oC %ﬁxﬁﬂﬁéﬂ%m%ﬂﬁzﬂﬁzﬂw <‘o.05>o TC #5 4%

‘ 2 HE 4 NS 52 S TS 4 865 R X) IR 4
bby (P<0.05), 5= R IR 2R AR E(P>0.05),

f TG Al A T 355 T 58 % AR 41 25 s o A 4L ol
Z 4 B (P <0.05) , AT i 2 ik T35 38 X i 41
FIEHEXT HRZL (P <0.05) , v i) 22 5 2 1k L

ATH58%L Hepatosomatic index
[\
)

1 %‘% 3 o
o, |B . 15 4 A BEEEALFRAL , AST F8hR14 i K T35
i % WEAE ISR X HELH A= IR X REZL (P <0.05) ; ALT $54544 g 11K

%2 Chinese herbs
1 4 FAmENEHENASMEELFM

AR FRFRIR A A 2 57 0% (P <0.05) .
Fig.1 Effect of 4 dosages of glycyrrhizae and Salvia

T REXR4 (P <0.05),B 1 .BILA BII KT
FE XS IR (P <0.05) ; TC ¥y 8 AR T I ) M2
(P<0.05), 5 @EXRHAERARFE(P>0.05);
miltiorrhiza on hepatosomatic index of sturgeon TG, B 1. B I ft BV & 2 I F & A X M8 24
different letters indicate significant (P<0.05), Bl 5 = A5 X M4 22 % A B %
differences( P <0.05) among the groups. (P>0.05), HAdM 25 0 E MR 3,
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#3 HEMASHEMEERNZIE
Tab.3 Influence of glycyrrhizae and Salvia miltiorrhiza on serum indices of sturgeon mean + SD
SCER A BRI/ (WU - L") SNEER/ (U - L") SHREEE (mmol - L") Hyl = (mmol - L")
Experimental group ~ AST ALT TC TG
Al 24.025 +9.892° 2.398 £0.313 7.226 +0.671" 7.509 0. 769"
ATl 30.623 =7.637" 3.021 £0.469° 8.054 +0.425" 5.138 +0.267"
All 33.216 +5. 183" 3.267 £0.601° 8.237 £0.231° 4.499 +0.476°
AV 26.680 +7.853" 2.419 £1.372 7.829 +0.378* 5.015 £1.331"
B1 7.599 +1.900° 2.293 £1.167 6.147 £0.213¢ 4.877 +0.281
B1I 10.291 +2.477° 1.254 +0.537° 6.327 £0.212° 4.638 +0.538"
BII 7.614 +1.232° 2.073 £1.134“ 5.924 £0.129¢ 5.681 £0.368"
BIV 6.237 £1.781° 6.237 £1.781" 5.753 £0.210° 4.414 +0.368°
C 22.888 +3.032° 12.795 +0. 687" 7.580 =0.726™ 5.730 £1.247"
15.117 3. 189" 7.843 £1.427" 6.293 £0.599¢ 5.331 =0. 849"

NSRRGSR R B . A

2.3 HEMASIIEIAFAE TC 1 TG MY

HERSFS 4 A8 EEXHITFAE TC i TG A5 1
4,

HE L B JEIE TC, ATHE 2% T &5 g % B 21
(P<0.05) , ALLATLLANV 5 & Jg X B2 22 55 A g 3
(P >0.05) ; iFAE TG, AL AIUFT A LI 25408 T = g %o B4
(P<0.05) ,AIV5 & s X IR 22 7 AN B 3% (P >0.05)
AT AT S EE X gl 22 5 AN B3 (P >0.05) .

FHEBACERAL  FFIE TC 4 AMBHEE 5 g Xt fRg 22 57
REE(P>0.05) ; JFAE TG, BT BIFI BII & %K F 5
JEXoT R ZH e xof REZH (P < 0. 05 ) , BIV i 2 5 T35
XTHEZH (P <0.05) , B ELTRARXT L (P <0.05)

F4 HEMISIEEHAE TC #1 TG &0
Tab.4 Influence of glycyrrhizae and Salvia miltiorrhiza

on TC and TG of sturgeon liver mmol/g prot

SERA S R Hyl =g
Experimental group TC TG
Al 0.473 £0.127*  9.427 +1.860"
All 0.397 +0.101"  9.173 £1.757"
All 0.357 £0.043°  9.269 +1.700™
AV 0.486 £0.061*  10.424 +1.684"
B 1 0.481 £0.109*  5.152 £2.073°
B1II 0.437 £0.098"  6.507 £0.912*
BII 0.457 £0.118*  6.313 +0.748"
BIV 0.434 +0.092"  9.623 £0.851"
C 0.418 £0.170™  10.072 £1.243™
0.391 £0.077"  8.672 £0.875°

2.4

=

SIS 2 TR A ) I, A %o L 2 4k S B
BT, = Be X BB 2 3L 6, A A/ i e
A A A5 B e S BLEL P, AN R R
P AR, DL AV, PSP B
22 5L BRI 60, 50 v S o R 4 RN H o 4 B I, B
Fem Xt Al B k. BIVALIFE Stk BT B 1T
A B ZH e, H o AR A ™ E (K 2) .

TE RS IS4 AR RO, R 2 M08, MR K
T[], 57 T 40 A o BEE I, A A HE 200 JRL I PN T O 8]
RIGNEI o 7 2H R0 e, B G 9 TS 05
T ORAEIE R T A, B A WO, R T L
SIBURSRIUR IS, UK =3

S SE X R U HR AL RN 2 AN Ak A g FL A 21
VIR 78 10 x 40 PLHF R WL, WKl 3 frs . 25 414
MO AN TR AR BE A 25 3

7368 % YL 2 JH 200 L 60 50 955 A, 4 B 5 3, R I
/NIRRT AT AE AR PN o (= iR %k R 2358 4o JH 44
JEETRE 22, 240 B 40 R 5 S ASERH | 220 HE 44 B i 07 Sk
il — AN AR %, 20 M 5 B B =5 i Ak, — 2B i
YRS PEIRAE , A AR I S B i . T 2 SRR A
PR 240 B N 25 WA R P, S iR . AAIRL 3 T
DIEM,AT AT AT AIV4 25 120 o 23 3 Ak e i
Wyt o, A5 WK, B v iR R BB A 3 Ak
ATV A 40 M 58 30 AR B 8, 25 W 70 )7 36 LT
JH 200 AR BB, A R A 3 A B A v R T R 2
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Fig.2 Liver biopsy of three groups
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3 FFREFRIELAL YA (10 x40 ,HE)
Fig.3 pathological slices of liver(10 x40 ,HE)
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The research on the effect of glycyrrhizae and Salvia miltiorrhiza
on growth of sturgeon and repair of fatty liver

ZHANG Hongyu' , XIA Lei'”? ,PENG Xiang', ZHAO Mingjun'*, LAN Yerong'*, TANG Xia'’

(1. Chinese Academy of Fishery Sciences, Beijing 100141, China;
2. Beijing Seasun fishery Co. Ltd , Beijing 102488, China)

Abstract:In order to study the effect of glycyrrhizae and Salvia miltiorrhiza on growth of sturgeon (Acipenser baeri)
and repair of fatty liver, sturgeons were divided into 10 groups, common control group (8% fat of feed, 7 weeks) ,
high — fat control group (16% fat of feed, 7 weeks) , 4 glycyrrhizae treatment groups(0.5% —2% glycyrrhizae addi-
tion, high — fat feed for 3 weeks plus glycyrrhizae feed for 4 weeks) and 4 Salvia miliiorrhiza treatment groups
(0.5% —2% Salvia miltiorrhiza addition, high — fat feed for 3 weeks and Salvia miltiorrhiza feed for 4 weeks) sepa-
rately. The body length, body weight, liver indices, biochemical indexes and liver biopsy were used to evaluate the
influence of glycyrrhizae and Salvia miltiorrhiza on growth of sturgeon and repair of fatty liver. Result showed that the
final body length and body weight of 4 glycyrrhizae treatment groups were higher than common control group and
high — fat control group to varied degrees, but Salvia miltiorrhiza treatment groups showed no significant difference
compared to high — fat control group(P >0.05). The hepatosomatic index of Salvia miltiorrhiza treatment groups was
significantly lower than common control group and high — fat control group( P <0.05). Physiological and biochemical
indices were lower than common control group and high — fat control group. The liver was darker than high — fat con-
trol group, and the outline of liver cell was more complete. Most of the intracellular vacuoles were granulated. Howev-
er, The serological indicators of glycyrrhizae treatment groups, liver total cholesterol and triglyceride didn’ t show reg-
ular changes, and the liver color was lighter than common control group. The tissue slice was seriously vacuolated. In
conclusion, the research showed that glycyrrhizae (0.5% —2% content) can promote the growth of sturgeon, but did
not show significant remediation effect on fatty liver. Salvia miltiorrhiza did not show notable effect on the growth of
sturgeon , but helped the prevention and control of fatty liver caused by high fat. The recommended additive amount of
Salvia miltiorrhiza in feed was 5% . [ Chinese Fishery Quality and Standards, 2014, 4(3) :46 - 53]
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