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AT T A9k B 24 S A RLECATL R R T B 2
TR I0FR, DK B T 2UAE B A e ) pods I o &40
T HINOL 1% 2% F14% ) 5 J5 Hh B 24 il pled ol
IR TARI T HRZE . 1%, 2% A4%2H) . L5 f
M B2 TR Ib s AR ET R KA G B
77 B 25 % 2 (Codonopsis pilosula Nannf.). [
A(Atractylodes macrocephala Koidz.). 1R%(Poria
cocos Wolf.). #H 3 (Rehmannia glutinosa
Libosch.). H ¥ (Glycyrrhiza uralensis Fisch.). 1li
i (Crataegus pinnatifida Bunge.). T.f% ¥ (Rhus
chinensis Mill.)s ¥E¥ (Gardenia jasminoides
Ellis.)fl1 4 22 (Zingiber officinale Roscoe.)9FH H1 5.2
R, B N6:5:313:2:21 10101, K B2 FA R
Sk it 40 H i, < RO RO E T AN N h g
GRS, INFEIRE/K H IRIR 1E30min, £ #50min, K24
IR, 15308 7 B2 K BRI, 855 mLZ4
WA T1 grh w2y . JEARRDRL DL E 0k RIS PRy
RNELEEEE oV A I EREIEEC H Rk, Rk
2R TR S5 IR i e S ik s 8
&5 R, Femt iR R 7 S8 R AR 1. R
27K LA 7 B N0 1% 2%A14% [ LE
A0 i 21 FE AR R A R B4 A e L, VR 345
J ) B ELAR 3.0 mm B R TEDEL, A7 T—20°C
(VKA 2% FH o

Fz1 ERANES REFRER

Tab. 1 Formulation and proximate composition of the control diet

JE R EE%TYIR)
Ingredient Content (% in dry matter)

1 4} Fish meal 37.00
¥ PI#; Poultry meal 20.00
56 Squid liver powder 5.00
a-VE M a-starch 16.00
B ik Wheat gluten 6.00
% REH; Yeast powder 4.00
1 Fish oil 5.00
Tl R & 45 Calcium 3.00
hydrophosphate )

iR &} Vitamin and mineral 4.00

premix

B F% 41 i Proximate composition

#H 2 A Crude protein 50.35
HHR i Crude lipid 10.40
F K43 Crude ash 15.90
it B Gross energy (MJ/kg) 19.80

VE: PO H 2 % Zhang 2 .,
Note: The composition of premix was same as Zhang, et al!

1.2 LA S5HEEE

SIS K ZE 6 B ORI B AR R A BR A .
1E SIS TFIA T HEAT 14d9I4k, 1 K 35 814 11 fE &
N S0 IR B A B . I AK B [R] B K 27K (8:00 Kl
18:00) 1 ¥ EL Rl R, FEIIMLE R, 2/
24hFRE FEFEAL /4. 11402 KN AT, 44 5 fid R
(R ZE T4 [(22.01+0.01) g]BEHLBON 124K 75 44
BRSAF4ERT(K2 my %61.2 mAIE 1 m), B3 E
2, BANEEISE,

FRHE KON VE IR I ) E AR K, B H K 21K,
FERHK /2. JERER A B OB TR, 6
JAHIN14L:10D . 4 K8:00F118:0018 177 & #
M, MR 30min 5 TR E IR T RRE, DU IESR
. WM REEAR L, KEFMAFWNT: %
A KT 6.0 mg/L, £5/E25%0—28%0, Kik15—18C,
RAEIRE/NT0.05 mg/L. 1E AT L 11 440d.
1.3 HmRERKNE

H@mRE  EFRHERRES R, MSETAE
Br24h, FRE FF 0 S & K 3E B 1 s R BORT S A
&, FEFEHLEES B, FRE I AR, A%
HAR T 20 COKFEH1RA7, T AT RS FR A
AT o BEELBEHLELS Bt HE A7 i), B e 4
P E AR %, AR5 AN P A A e R B L
JFE JEFR B DL S AR EE . BT A EE RD R 48 B 4R
bro T3 AMEELFEBEHLELS B f, AT R i e it
(K93 S 8 B2 i Fik UL, 3000 2502 1 5min, 3K 75 1L 3¢
F T R 5 P S B Fa b I

Mmoot RS R R RS
ARIK 53K F105°C B4 T (GB/T6435) € . Al
T H R HFoss 4 H 3 HL IKE BAXKeltec84200 5E
FHL I 107 5K T 2% TG AR B2 (GB/T6433)il %2 « FH K4
KD g KBk (GB/T6438) I & . A &% 1
Parr62004x [ 2 % # Fv i OO E

FEs M G 2 AR A R A byl s I R T
B (LZM)FIG 75 1) FH G928 bk kil 5 I S s 3k
FEAAMAIMECIHI & . UL ISR H M
A R AN T AT AR

IEFRITE WER(WGR, %)=100 x(& Kk
HAUHIRE)/ BRI E

K A KR (SGR, %/d)=100x(InZ& KA H—InH]
B )/d

BB R (FR, %/d)=100x45 & &/ [1x (KRR E+
WG E)/2]

TR R B(FCR=1R B8 B /(A R E- A UHAE)

TEIEZ(SR, %)=100x &K i EE/W1 U6 8 )2 20

AR 5 (CF, g/em’)=100x A 5 /fA K->
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A& B (VSD=100x P4 i [£] 2. /44 B

A L (HST=100x AT /i 5/44 5

JEHEH(STy=100x [l i 5 /4 .
1.4 HIESH

S5 285 B LLP- B A5 1 % (mean+=SD) R 7R, K
FH Statistical 0.0 4 X S48 B4k 3E4T B K R 2 49
M1 (One-way ANOVA), # 7% 7 i i i 1T Duncan’s
Z HE L, B3 /K T AP<0.05.

2 #£R

21 EFPEHFAEEEKSERF A
BT R RSP R E R LR B
Me(P=0.05), {H I35 5200 | RZE 0 ) Z4oRRE . 1
AR REE A KEMER RE(P<0.05). 1%41K
YAoK E, WMER, REAEKEEES
T HoAth %-241.(P<0.05), T74%4L A 8 2K T HAh
H2H(P<0.05)0 1% AR R BT 2R T HAh %
ZH(P<0.05), HAth &2 7] 0 8. 3 % 7:(P=0.05; 3 2).
22 EFPFEAIKRETRIAIEIRIEND
Al L e A RSP N R N <
e S AL ERE S AN -3 i) ik e
B85 0K BT, R ST S BRI A
(3 3)o 1% KZE B4 0 T BE 52 w5 HE 4L R0
4%2H(P<0.05), 1%2H i L £ 2 3 =y T HoAh %5 4
(P<0.05), AR & 2H 2 18]35 6 . 3 72 7 (P=0.05)
23 EFPEHNAETENREFARNIZN
B¢ 4R] 0, 52 77 vp B 2 56 K32 61 4)) £ 1 K
gy MEA. RN KD MR TR E ¥
{(P=0.05).
24 EFPEHNAZHIEERM RRIERNSN
MR STT L, 572y B g s T KT L)
fir 1f 3% AMAC3FILZM 1) & & (P<0.05), {H X}
[gM& REEAE BEL(P=0.05). 1%4H K3E6EL)
I P AMAC3IRILZM A B & % 5 T 5 R4
(P<0.05); 2% KZE %)) i ¢ HLZM & B 0 3
T X R AL(P<0.05), T #MAC3 & & 55 20 T 3%
M2 7 (P=0.05).

3 ifie
31 EAPEHMNAZHHEREKSARF AR
Al

AHIE TR O M o BE 245 35 A% 1 o3 W) i L4 2
PEIE. BHERE . Wi A MICRRE R, —=nEk. £
il 2 IR IR ) B o5 b B2 A R PR A
oy (2B O, 20 HHE-HERTER, Tt 1
WETIR, EE£-2HE. L2, o r-mai
2\, FERLIR KM, RN % 2 7 h R 2
CIRTE /A=W ) NS E= v K S R E N =
J PR R R TR R, R, ARSI
Hh B 24 R e T I I H T E S ) 2 R IR ) R
SRALAAR BT FRAC, R 38 B 5T & BORTR & f AR b )
FIH e ST, TR B AR YRR RIIER . 37 A
2% W o B 2 M 2 T R v A AL RS A
P E A, h G 2. . BHE
NG R A W] 2 = AR U A RE I AU 7T,
T o] B 0t o A 2 P, S 4, TR B 25 R 4y
A {EHEDNA L RNARIEL F5 & i A RIS KR -
i i ZEREAE K R T 50 1 (GH-TIGE- 152", 76 75 (S
JR B (Procambarus clarkii) 5T H, 1R I N
0.05%—0.30% 1 3¢ 2 2 i n] 5t 35 fie 1t FL A KA ]
BRI, FIRE, 78K SKEE 68 (Luciobarbus capito)
FIAAARFFR R 00.1%—0.4% A Hh 35 22 b 5 35 18
3 A KRR AR R B 13 H0.8%—1.0%11
T 22 R MR R W BF 85 (Labeo rohita) %)) #.60d, 7T i
ER e R K P FEAK S T
AW RIEPIME . AR, R HFE
HMHE T h A R 7 OGRS, HF
1% 74k 25 B b, MR A R R
HEL L A FNR 2 A5 1 1R o B 24 ] MR 49V X B
(Litopenaeus vannamei), B 1 TR REL, 185 1 FF
EAEK R E R, (Eelfi(Lateolabrax japonicus)
IR FE R, RN 2% 8 5 HR B2 R e AR KR
FI1Y %5 B E AL T0.8%4H 1Y, iX 5 A 5286 45 AR
— 3, A A EE TR R R E A K

R2 EFPEANAEE KA AHZE

Tab. 2 The effect of Chinese herbal medicine on growth and feed utilization of turbot

2H 5 LRI E HER 4 % Rk TRRE R EL SRl
Group FBW (g) FR (%/d) WGR (%) SGR (%/d) FCR SR (%)
if & 2H Control 38.32+0.09° 1.43+0.01 74.01£0.42° 1.4620.01° 1.10+0.03" 95.4440.61
1% 41.10+0.50° 1.38+0.09 86.80+2.34° 1.64+0.03° 0.94+0.08" 96.84+1.82
2% 39.25+0.59" 1.45+0.07 78.2542.83" 1.52+0.04° 1.10£0.07" 96.49+2.19
4% 37.02+0.62" 1.360.09 68.24+2.85" 1.37+0.05° 1.16+0.08" 95.79+1.05

T [ — S PR A B EAR T BEA FAGR ZE 57 .3 (P<0.05); TIH

Note: Means with different letters in the same column are significantly different (P<0.05), the same applies below
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®3 EFPEANKETHRAERRIRNE
Tab. 3 The effect of Chinese herbal medicine on physical
indicators of turbot

2H 51 MBI AL A A EE IR
Group  CF (g/em’) VSI HSI S1
RIBRAL 3 3510990 0.140.04°
Control . . 6.13+0.54  1.70+0.21 . .

1.76£0.24  0.20+0.06"
1.73+0.15  0.15£0.05°
1.71£0.25  0.14+0.03"

1% 3.66£0.24°  6.20+0.57
2% 3.5240.33"  6.1740.51
4% 3.3340.23"  6.04+0.40

R4 EFHPEHNAET A KEFARRITIT
Tab. 4 The effect of Chinese herbal medicine on body composition
of turbot

5 KTy MEH MR e
L Moisture Crude protein ~ Lipid iﬂs{‘(ﬁ/ﬁ) Energy

Group " (o4) (%) (%) (MJ/kg)

MIEA  76.49+ 16.33+ 231+  3.15+  22.87+
Control 0.56 0.56 0.15 0.16 0.97

1% 76.78+ 16.82+ 227+ 3.10+ 2222+
0.91 0.66 0.09 0.17 0.94

29, 76.70+ 16.60+ 2.34+ 3.26+ 22.43+
0.44 0.23 0.05 0.09 0.41

4% 76.67+ 16.36% 2.48+ 3.30+ 22.50+
0.78 0.50 0.24 0.12 1.00

x5 ERPEANAETIEFRE RTINS
Tab. 5 The effect of Chinese herbal medicine on nonspecific
immune indicators of turbot

HGroup  IgM (ug/mL) #MAEC3 (g/L) LZM (ug/mL)
S Control  17.17+42.77  3.58+0.15° 4.01+0.14°
1% 223045.87  3.854025°  4.53+0.14°
2% 20.13£1.96  3.71%0.15°  4.33+0.23"
4% 19394449  3.68+0.09°  4.13+0.12°

N FERTREAE T R R 2 S BUORSE LI FE i
N, ITTVHAE T 552 B e &

B R IR T 5 s a2 0 B2
250 ARG BRI A R, AR 24 e
—IEME R AEEAE AR T SR, B &7 A
72 2 D A B 24 (1 ] RS N, A G 7 R e
fi] 5 PO AT 1R Hh B 24 T e AN E T KA 308,
2156 B NSRBI R R . AR
B F 77 770 2l © e FH B2 I B BT S R
2t B BT BRI A, & SR R 2 ik
ITHE BRECATL, DAR B AR KR B AR = e 2 1)
HI . ALIBRINI%HETTHERABERS TR
Z2 0 1R A B, 2% 20 F14% 20 # 1 AE 3 B 0 5 P i
L, XS R AR R A BE L (Epinephelus
coioides) I B T 2 B — 5, B
0 R TR B B 5T, ot — 4B U A Sk
1% 1) 52 77 Fh B 250 RS B (R AL A4 A RIS 7R

B T RUFACR
32 EAPEAFNKEFIEFRMERZNRMN

AR e 11 fo T B G A R AHRAE 5 1R 22 1 2R
—IERIE. hEG LRI EZE. B
K B kM. 2R EVL B, &
R FN 2 PP R S MR Ay, RE S A MA RN
Rl 6 5 1)V PR R B4 S B, R 32 i Mk 200 L ) ) i
PRI E, RN PIHANE . B, Wi AE
S| PR, CLRTRT AR B, S xh K
(Larimichthys crocea Richardson.)™". #1"* 07 |
Z(Apostichopus japonicus)" ", & AR LI J7
it i (Monopterus albus)™", 7% %} i [ 65 (A ci-
penser schrencki Brandt.)"™"), 2tcth 32 Fi-H- 2w} i > !,
it F- 5t (Aristichthys nobilis)™ 1 F 8 (Paralich-
thys olivaceus)[45], Ha 1%t 5e QR 2L AR (Procambarus
clarkia Girard.)[46], HE E X RV (Lates calcarifer
Bloch.)"F1BF I . (Danio rerio) 535 5o 4% i
T DI RE RGBT R PUBE R I IER . B
2 G FRBCATL, AN RS MR BB R I H R 2 1
RISz, AT RS LB — B2 A A ARHT S G
HORA T BAEBEES. EREE. JORSUE
BT R AR ) h BL 2, 25 TR B H AT 35 42
TR K A5 0 PG A O3 R T TS 12, 3t 5 2 e
B ot s 2 ) G5 SRATIALA, B R e K S O e
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AR Dy o AA N B I S A R, ST AR
B SRR R R s Y, R m . B
B BT T R, B2 ] 2 R
BTk, W e 0 FE ARSI 1% R3S
o (1) R R0 B A R, S R A RO R A AT
Ui B AR S 58 v 1 52 7 R R 2 A R T R S ) R
RE, HA MRl EH.

AR 72 285 532 W 56 2 38 5 00 0. 28 H )
(AR F 32 25 24 5 [B) 5 S N 771 2 1) &5 6 B2, 9 5+
5 R TR AR T 2 1) 3R 4R R R IE A,
AR A8 RIBIE TE A BLAE BB PR 110.025%—0.2% 7 &
K135 2 (Sophora flavescens Ait)Se BN, & AE 1)
JE A 5 M B AR AT TE 0. 1% N 117 338 4 i o KD
AR TS 2 I H AR AL 25 3R, VAR 2% A4 % [ ek
P 1) e TR AR IR T 1% 4, Ul sk 2
77 R B2 0] 0 2 IR R D e T A — 5E AR AR
o BEAh, LEXT FLYRTEE X R 2 S M T R R 2
21dJ5 K, FIH B bR 2 b EAb 58 45 40 il 18
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40dIt 73 AT 7 SRR AR, R 7 DA A B A A MR
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EFFECTS OF DIFFERENT LEVELS OF CHINESE HERBAL MEDICINE ON THE
GROWTH PERFORMANCE, FEED UTILIZATION AND NON-SPECIFIC
IMMUNITY OF JUVENILE TURBOT (SCOPHTHALMUS MAXIMUS L.)

GAO Xue-Zheng, ZHANG Pei-Yu, SHI Xue-Ying, BEN Ling-Zhi, GUO Qing-Qing and LIU Hai-Yan
(College of Life Sciences, Hebei Normal University, Shijiazhuang 050024, China)

Abstract: Turbot (Scophthalmus maximus L.) is an important industrial mariculture species in China. With the develop-
ment of high-density and intensive culture, turbot always suffer from various kinds of environmental stresses, which led
to the reduction of fish immunity and brought out many diseases. Therefore, it is urgent to find the green feed additives
to improve the immunity of fish to avoid the disease. Chinese herbal medicine is rich in carbohydrate, lipid, vitamin and
minerals, and other bioactive substances such as alkaloids, saponins, polyphenols, flavonoids, polysaccharides and
terpenoids, which could stimulate the activities of complement, lysozyme and antibody reaction and promote the func-
tion of phagocytes to improve the bactericidal activity. And The herbal medicine has the advantages of non-toxic, no
drug resistance, no residue and environmental friendly. “Sijunzi Decoction” is an ancient prescription in China, and
mainly composed of Panax ginseng, Atractylodes macrocephala Koidz, Wolfiporia cocos and Glycyrrhiza uralensis.
The main active chemical components analyzed in this Decoction are ginsenosides (from Panax ginseng), flavonoids
and triterpenoids (from Glycyrrhiza uralensis). It has the pharmacological activities including improving the
gastrointestinal function, invigorating spleen-reinforcing Qi and immunomodulatory activity for human. However, there
is no report about the application of this Decoction in fish. Based on the components of the traditional prescription of
“Sijunzi Decoction”, nine kinds of Chinese herbal medicines was chose to apply in the feed of fish in this study. To in-
vestigate the effects of different levels of a Chinese herbal medicines mixture (CHMM: decoction of Codonopsis pilo-
sula, Atractylodes macrocephala Koidz, Wolfiporia cocos, Rehmannia glutinosa Libosc, Glycyrrhiza uralensis Fisch,
Crataegus pinnatifida Bunge, Rhus chinensis Mill, Gardenia jasminoides Ellis and Zingiber officinale Roscoe) on
growth performance, feed utilization, body composition and related immune indices of juvenile turbot, basal diets were
supplemented with 0, 1%, 2% or 4% CHMM in the form of water decoction to feed juvenile turbot [initial mean body
weight was (22.01£0.01) g] for 40d. The fish were fed two times every day (8: 00 and 18: 00), the light period was 14h
light and 10h dark, the water dissolved oxygen was greater than 6.0 mg/L, salinity was 25%0—28%o, water temperature
was 15—18°C, and ammonia nitrogen concentration was less than 0.05 mg/L. The results indicated that dietary supple-
mentation of CHMM had no significant influence on feeding rate (P=0.05). However, the dietary CHMM signifi-
cantly influenced the growth performance and feed utilization efficiency of turbot (P<0.05), the specific growth rate
(SGR) and weight gain rate (WGR) of turbot in 1% group were significantly higher than those in other groups (£<0.05),
no significant difference was observed between 2% group and control group (P=0.05). The feed coefficient (FCR) in
1% group was significantly lower than other groups (P<0.05), and there were no significant differences among other
groups (P=0.05). The supplementation of CHMM in diet significantly affected the condition factor (CF) and spleen in-
dex (SI) of turbot (P<0.05), and the highest CF and SI were observed in turbot fed 1% CHMM diet (P<0.05). Mean-
while, the supplementation of CHMM had no significant effect on the visceral index (V'SI), hepatosomatic index (HST)
and body composition of turbot (P=0.05). The contents of C3 and activities of lysozyme in plasma were significantly
affected by the dietary supplementation of CHMM (P<0.05), while no significant difference was observed in the con-
tents of plasma IgM among all treatments. The contents of plasma C3 in 1% group were significantly higher than that in
control group (P<0.05), the activities of plasma LZM in 1% group were significantly higher than those in other groups
(P<0.05), and no significant differences were observed among other groups (P=0.05). In conclusion, the supplement of
CHMM in diet significantly improved the growth performance, feed utilization and non-specific immunity of turbot.
The optimum supplemental level of this compound Chinese herbal medicine in the feed of turbot was 1%.

Key words: Chinese herbal medicine mixture; Turbot; Growth performance; Feed utilization; Body composition; Non-
specific Immunity
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