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EER, IAE, AW

(1. , 116023;
2. , 116045)
(394.5~ 401.8 ¢) (283.8~324.3 ¢) (94.5~112.3 ¢)3 (Paralichthys olivaceus)
8 10.0mx10.0mx 0.8m s 28d 56d 83d
, 22.4% 18.9%  2.9%(P<
0.05) ; 20.77% 4.26% ~ 39.42%  12.14%, 3.0% ~ 36.4% 23.53%
11.1% (P< 0.05) ; 11.66% 13.49% 9.13% 11.3% 16.64% 8.55% ( P<
0.05) ; 2.63% 3.77% 2.31% 6.5% 14.47% 5.54%, (P> 0.05);
12. 43% 15.38% ~ 17.31% 14.43% ~ 17.56% 7. 07% 5.28% ~ 11.54%
7.82%~ 8.75%, (P> 0.05); SOD 9.53% 9.09%
15.14% (P< 0.05)
:5963.7 tA

Effects of Chinese herb additives on growth, digestive activity and
non- specific immunity in flounder Paralichthys olivaceus

WANG JiQiao', SUN Yongxin', ZHANG Jian- cheng’
(1. Ljfe Science and Technology Institute, Ddian Fishaies Uniwersity, Dalian 116023, China;
2. Dalian Pacfic Seafood Co., Lid., Dalian 116045, China)

Abstract: Large(394. 5- 401. 8 g) , middle(283. 8~ 324.3 g) and small(94.5- 112. 3 g) flowder( Paralichthys olivaceus) juveniles
were stocked into 8 tanks of each 10.0 mx 10.0 m X 0.8 m and fed the diets containing Chinese herbs including Lonicera ja onica
Thunb, ginseng root, and hawthorn at a water tempernatuwes of 16— 22°C for 28, 56 and 83 days, respectively. The resuls showed
that the large, middle and small fish fed the diet containing Chinese herbs had significantly 22. 4% , 18. 9% and 2. 9% ( P <

0. 05) higher specific growth rate, 3. 0% - 36.4% , 23. 53% and 11.1% ( P < 0. 05) higher feed conversion efficiency
and 20.77% ,4.26% - 39.42% and 12. 14% lower feed conversion ratios than the control fish, respectively. There were
11.66% , 13.49% and 9. 13% higher pepsin activities in the stomach and 11. 3%, 16. 64% and 8. 55% higher proteinase
activiies( P < 0.05) in the intedines in the large, middle and small fish fed the diets containing Chinese herbs than those i the same
size fish in the control, respectively. For the amylase activities, however, there were no significant differences among the treatment
groups(P > 0.05). The superoxide dismutase ( SOD) activities were 9.53% , 9.09% and 15.14% (P < 0. 05) higher in the large,

middle and small fish fed the diet containing Chinese herbs than those in the same size fish in the control, respectively, while the
lysozyme activity and total protein contents were found not significantly different in the serun among the experimental groups.
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, ( Paralichthys
olwaceus) , L33
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1.1
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R 8 . 10.0m % 10.0 mx 0. 8
2 m? 4 2 4
2 2 2
; (D
1
Tab.1 Stocking of Japanese flounder fed the diets supplemented with Chinese herbs
contorl group test group
tank no.
no (em) TL (g) BW no (em) TL (g) BW
-7 1089 32 1%56 401.8%31.0
I- 8( CH) 1026 3B.1*19 3%.5%27.5
11-9 1212 20.8+1.9 283.8128.6
II- 11( CH) 1280 3.4%16 34.2%27.6
II- 15— 1* 350 20219 94.5%11.1
II- 15-2 350 21611 112.3£10.9
II- 15— 3% ( CH) 350 .6EL 107.7£12. 1
I1- 15— 4( CH) 350 .8%1 2. 1£13. 4
* ; CH. ; TL. ; BW.
Notes: * denotes lymphocystic disease; CH. Chinese berbs; TL.total length; BW. body weight
1.2 1L, 30 min; 1,
6 1.25 L 250 kg
700 g Ih, 100 ’
2
Tab.2 Approximate composition of the flounder feed %
ingredient level ingredient kvel ingredient level
fish meal 40 wheat bran 4 vitamin premix® 0.8
soybean cake 25 wheat flour C  vitamin C" 0.2
shrimp 12 phospolipid garicin/ fish oil 0.2/0.2
yeas 8 vegetable 1.4 enzyme premix® 0.2

C.

1.3

3%

ca

;b

K

OE

Notes: a. products by Yellow Sea Fisheries Research Ingtitute, Chinese A cademy of Fishery Sciences; b. products by Jawei Biotechnique Co, Ltd;

specific ezyme premix for aquaculture

1.4
R 16~ 22 C, 31~ 33, 30, ( 1
6~ 10 mm) ( 1g) (%) =
~ 4%, 7: 00— 8: 00, 3:00- 4:00 (WL, - InLo)/¢ x 100, . L,
1 () ;Lo (g);¢ (d)
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1.5 ’
[ 6]
[7] 2.1
1.6 28
( Micrococcus luteus) 56 83d ,
, [ 8] 22.4% 18.9% 2.9%,
(SOD) (P< 0.05) ( 3)
[9,10]
1.7
Excel s
t , P< 0.05 ,P< 0.01 (P> 0.05)
3
Tab.3 Effects of the Chinese herbs on the weight gained during the experiment
( - ) date (month-day) (%)
. SGR( %
08- 02 08- 30 w- 27 10- 24 RWG (%)
S 0 11%0. @ 0.15%0. 04 0.2%005 0.2610 07 136.4%2.3 1.04
M 0.2910. 06 0.39%0. 07 0.447%0.08 51.0%0.8 0.74
control L 0.40%0. 06 0.54%0.07 34.9%0.7 1.07
D 0.10%0. @ 0.13%0. 04 0.20%0. 6 0.27%0. 07 185.3%£2. 6 1.26
S 0. 11%0. 3 0.15%0. 04 0.20%0.05 0.27%0. 08 143.1£2.3 1.07
0.3130. 4 0.42%0.07 0.52%0.09 64.010. 73% * 0. 88*
treatment L 0.40%0. 06 0.57%0.08 4. 6E0.71% * 1.31*
D 0 11%0. @ 0.12%0. 04 0. 18%0. 04 0.23%0. 06 115.7%£2.1 0.93
:S. M. ;L. :D. ( )y * (P<0.01); * ( P< 0.05)
RWG. ( x 100% / ); SGR. ; 1 2

Notes: S.small; M. middle; L. khrge; D. the small discased fish( the same as the following) ; * * demotes significant difference (P< 0.05); *
denotes difference (P< 0.01) ;RWG. relative weight gain( % ) (w eight gain X 100/ initial body weight); SGR. specific growth rate ; S.small; M.

middle; L. large; D.the diseased; the large and middle juveniles were raised for only 1 and 2 months, respectively, as they attained a marketable size

2.2 2.3
1 , 3
i 20.77% 4. 26% 11. 66% 13. 49%
12.14%; 2 ) 39.42% (P<  9.13%, 10. 8% (P < 0.05) (
0.05), 11.8%; 3 , 5); 11.3% 16. 64%
18.23%(  4) 8.55%, 10. 13% (P < 0. 05) (
. 1 6)
21.96%, 23 21.7% 17.5%, 2.4
. ) 3
2.63% 3.77%
3.0% ~ 36.4% 23. 3% 2.31%, 2.%8%( 1)
11.1% (4, P> 0.05) 6.5% 14.47% 5.54%,
. 123 3959, (P< 0.05)( 8

32.0% 25.3% 5.0%
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4
Tab. 4 The effect of Chinese herbs on feed conversion ratio and feed utilization
efficiency during the different periods of the experiments

0802- 0830 08-31- 0927 09-28—- 16-24
FCR FUE FCR FUE FCR FUE
S 3.13 25.72 2.46 32.98 3.95 28. 37
M 2.8 37.14 4.11 21.93
control L 2.07 2. 18
D 3.8 25. 44 2.70 26.25 3.37 21.79
S 2.7 35.08" 2.79 32.93 3.23 2.2
M 2. 47 35.91 2. 49 27.00"
treatment L 1. 64 29.09
D 11.44 17. 30 3.27 26.25 3.96 20. 6O
: FCR. ; FUE. (%) ( x 100/ )

Notes: FCR. feed conversion ratio; FUE.feed utilization efficiency( % ) ( weight gainx 100/ food consumption)

5
Tab.5 The effect of Chinese herbs on the activities of
the pepsin in stomach in the flouder( n= 6) 10™ 2U* ( mirr mg) ~!
control treatment
0802 08-30 09-27 16-24 0802 08-30 09-27 16-24
L 20.7£0.89 23.67%1.13 20.99F1.58 26, 43%1. 64°
M 17.09%1.63 22.8%1.5% 18.32%1.25 21.89%1.30 25.91*2. 07"

S 7.93%2 12 9.89%1.68 13.5£2.24 22.67%1.31 7.82%1.92 12.24F1. 2% 14.21£3.31 24 74%1.82"
D 7.72%1.98 9.21%2.23 12.5%1.35 21.4%116 7.87%0.57 8 78%2. 76 13.071£1.43 23 713%1.34"

¥ (P< 0.05)
Notes: * denotes difference( P< 0. 05)

6
Tab.6 The effect of Chinese herbs on the activities of
the proteinase in intestine in the flouder( n= 6) 10™ 2U* ( mirr mg) !
control treatment
0802 08-30 09-27 10-24 08-(2 08-30 09-27 10-24

L 16.33%1.57 20.97+1. 16.42%1.98 23 34%1.15

M 1297%1.3 15.96%2.19 17.13%2.1 13.3X1.67 16.74X2. 4  19.89%+1. 12

S 501%085 613%1.09 8.57X1.11 11.OEX1L16 5.12%0.92 7.94%1 32 9.67£1.18 12.0*1.13"

D 509%0.72 615%0.88 8.48%0.92 11.25F*1.24 4.97£0.72 587%0.8 9.07£0.94 12.39%+1.29

¥ (P< 0.05)
Notes: * denotes difference( P< 0. 05)

7
Tab.7 The effect of Chinese herbs on the activities of the amylase in stomach in the flounder( n= 6)
control treatment
08-02 08-30 09-27 16-24 0802 08-30 09-27 10-24
L 4431023 494%0.37 4.57£0.25 507%0.39
3.27£0.35 4.19%0.44 4.77%0.57 3.19%0.35  4.31%0.48 4.95%0. 58
S 1.22%0.14 1.76%0.17 2.41%0.18 3.47%0.28 1.26%0.12 1.81F0.16 2.%4%0.19 3.55%0.24

D 1.15X0.09 1.79%0.15 2.47%£0.19 3.3%0.21 1.07%0.07 1. 39%0. 11 2.55%0. 21 36.310.23
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8
Tab.8 The effect of Chinese herbs on the activities of the amylase in intestine in the flounder(n= 6)
control treatment
0802 08-30 09-27 16-24 0802 08-30 09-27 16-24
L 1575%1.45 17.95%£1.63 1597£1.47 19.12%1.68
M 10.75%1.13 12.79%1.18 14.17+1.31 9.97X0.86 13.03%1.05 16.2%1.16

S 3.67£0.21 4.45%0.31 7.85£0.4 9.5%%0.52 3.49%£0.27 52010 3% 8.37£0.47 10.09%0.63
D 3.79%006 433%0.22 7.47%0.46 9.63%0.49 3.68£0.04 4.297%0. 16 8.54%0.36 10.01F0.54

2.5 2.6 SOD
12. 2% SOD
15.38% ~ 17.31%  14.43%~ 17.56%, 9.53% 9.09% 15.14% (P< 0.05) (  10);
4.00% ~ 20.59% (9), SOD )
(P> 0.05) (P> 0.05)
9
Tab.9 The effect of Chinese herbs on serum lysozyme activity in the flounder
control treatment
0802 08-30 09-27 16-24 0802 08-30 09-27 1624
L 0.467%0.13 0.451%0. 13 0.472%0.11  0.507£0. 9
M 0.46110.10 0.429%£0.08 0.364%0.13 0.45910.12  0.459%0.08 0.427£0.09
S 0.42120.04 0.353%0.03 0.280%0. 11 0.483+0.07 0.415%0.11 0.325%0.15
D 0.43720.11 0.393%0.07 0.272%0.12 0.440%0.14 0.409%0.07 0.328%0. 14
10 SOD
Tab. 10 The effect of Chinese herbs on serum SOD activities in the flounder
(U) control (U) treatment
0802 08-30 09-27 16-24 0802 08-30 09-27 16-24
L 143.918.24 163. 58 8. %5 140.7£7. 64 197. 1719, &~
M 68.66%6.97 118.85%7.36 122.98£8.21 67.87%6.23 123.60%7.98 134 16%8.65"
S 24.6%6.04 47.2%9.37 58. 41819 27.5%7. 47 58.8%7.38  67.29%7.35"
D 28.1%16.86 53.00%7.26 59. 419 98 25.8719.24  46.0718.43 63.60%8 90
s (P< 0.05)
Notes: * denotes difference( P< 0. 05)
2.7
3
7.07% 5.28% ~ 11. 54% 3.1
7.28% ~ 8. 75%, 6. 17% ~ 6. 46% B2 C
(11, (P> 0.05)
2.8 (1]

97. 8%, (P<0.01); ,

17.86% ~ 25.81%  15.39%~ 16.67%, (2

(P>0,05(,,12) e .
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Tab. 11 The effect of Chinese herbs on total protein contents in serum in the flounder mg mL"™!
control treatment
0802 08-30 09-27 16-24 0802 08-30 09-27 16-24
L 17.35£2.6  19.93%3.6 17.08%2.8 21.34%3.4
M 15.77£1.9 16.87%X2.3 17.16%3.1 15.88%2.3 17.76+2.8 19.14%3.4
S 2.91%1.2 13.74%*1.5 14.06%2.8 14.04%1.6 4.93%2.1 15.16x2 6
D 13.19%1.5 14.8%t2.4 14.91%2.1 12.80+2.5  14.99*1.9 158312.7
12
Tab.12 The effect of Chinese herbs on the relative spleen weight in the flounder %
control treatment
09-27 16-24 09-27 16-24
M 0. 46 10. 009 0. 091 20. 007*
HS 0. 26 0. 002 0.030£0.006 0. 030 0. 008 0.035%0.011
D 0. 28 0. 005 0.031£0.007 0. 03310. 012 0.039£0.009

2k (P< 0.01);HS.
Notes: * denotes significant difference( P< 0.01) ; HS. healty small fish

3.2 L17)

[15]
1% SOD

S0D ; , (0,7),

Marsdan [1©
[17]
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