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Effects of Anthraquinones Extracted from Rheum officinale
on the Growth of Jian Carp

LIU Bo® GE Peng-Biao® ZHOU Qun-Lan® SU Yong-Tengj}
HE Yi-Jin®  YIN Guo-Jun® XIE Jun™* XU Pao®
(XD Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology , Ministry of Agriculture ,
Freshwater Fisheries Research Center , Chinese Academy of Fishery Sciences , Wuxi 214081
& College of Aqua-life Science and Technology , Shanghai Fisheries University , Shanghai ~ 200090, China )

Abstract: A total of 750 Jian Carp ( Cyprinus carpio var. jian) were randomly divided into five groups.The control
group was fed with basal diet, and the other treated groups were fed with basal diet supplemented with 0.5% ,1.0% ,
2.0% ,and 4.0% anthraquinones extracts, respectively. After 70 days of feeding, the growth, change of immunological
indices, quantities of intestinal bacteria and fresh quality were investigated. The results showed that the weight gain,
feed conversion efficiency, lysozyme activity, nitric oxide content, superoxide dismutase activity, available bacteria
quantity of intestinal chyme were improved, and mortal fish rate, vibrios quantity of intestinal chyme were reduced in

the fish treated with different doses of anthraquinones extiracts. It was shown that lysozyme and superoxide dismutase

E2MAB I ETHARE S0 B (No. 2004BA5S26B050S) , B 5 R 40 25 P FH B B A S AR B % 0 UE 2 91 H (115023) 5
« il # , E-mail : xiej @ ffrc . cn;

E—EENME KB WM MRELIN; FTENYKFHPICHYSEBT 5 E-mail:livh@ ffre. en.

W B 4 - 2007-02-08, #& (1 A 4 : 2007-07-05



¢ 142 - B Fe 3 Chinese Journal of Zoology 42 #

activities in hepatopancreas were the highest, while malondialdehyde content in serum was the lowest in the 1.0%

anthraquinones extract group; and the weight gain, nitric oxide content and superoxide dismutase activity in serum, and

the intestinal Lactobacillus quantity were the highest in the 2.0% anthraquinones extract group. Supplementation of

1.0% - 2.0% anthraquinones extracts also significantly increased the ether extract contents in fish muscle. So

Supplementation of 1.0% - 2.0% anthraquinones extracts can significantly improve the intestinal balance of

microecology , promote immune ability, and enhance fish flesh quality and growth.
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Table 1 The basic diets and nutrition levels of Cyprinus carpio var. jian
HIRA M Ingredients % FH #KE Nutrition levels %

19} Fish meal 13 THHE Dry matter 89.25
. # Sovhean meal 24 B HE Gross energy { kl/g ) 17.34
# ¥ Rapeseed meal 25 M EH Crude protein 34.32
¥ Cotton meal 10 HMAGHE Ether extract 7.78
W B Wheat middings 18 TR B Nitrogen free extract 18.50
ffji Fish oil 3.0 K 5r Ash 13.04
HEE RN Vitamin additive® 1.0 {4%% Total phosphorous 1.22
B WA BRAA Mineral ad ditive? 1.0 5 Calcium 0.97
# A 8 Zeolite power 2.5 FH M + Bt E B Methionine + cystine 1.17
¥t Avapulgite 1 HH B Lysine 1.87
PE#E — A 85 Calcium dihydrogen phosphate 1

fri: Salt 0.5

it Total 100

CBRERSTHREMA b S e BH AR

1.3 HFEE BEWEPEK”BEDPRK
WK i b BF 7T P 0 SE IS AL M K JR St 3 4k 30 d
GHBEEAR, UABEEMN 2% ~ 4% R,
BR 8:00~9:00 M 16:00 ~ 17:00 B & 0 —
W FHFHESBRPERX 8:00 K 16:00 if & ] 7
— K, BRR IS —K, 5 R80 — AR, %
6 5 (8] ) 7 11 72 o F- B9 K iR (24.50 £ 4.32) C,
HHE > Smg/L, BE < 0.0l mg/L, BifbE <
0.05 mg/L,pH 4 6.5 ~ 7.5, #F&— &, 8t
BE, 70d/GKEHRTEEHR, FRE . KM K
1.4 HRREESH LREGFEHE, B FT
SCHECREE 3 R, RS BT A .
AT EREEARR THERNELE
ShEE KR K ks B EBEHS R
EHE KMok, &G A EEKER. THER
AR EE,H 0.85% KA ML KHIB 107" ~
10" fER R A, D 3 DRI LB 100 1 1A
TFHR®BAEERTEFRE(R )., ILRFE
( Lactobacilius ) % 77 % (LBS) A F; K & #F &
( Escherichia coli ) Fl 2 RS 3 G 85 3¢ 2 (UM K
HIt A P A B AR AL ) S 40 B B B IR K
A B FEH (FAW), A B YL ( Vibrio ) F TCBS

CERAKESRPUAE - EAR 23.64 K/g, BERT 39.54 K/g. B 17,15 ki/g: I Al o 30

. Gross energy : protein 23.64 kl/g, fat 39.54 k)/g, carhohydrate 17.15 k)/g; and the others are measured in the nutrition levels.

. Vitamin additive and mineral additive were provided by Nanjing Huamu Animal Institute .

FRASEE IR B (BUM R A A Yl M A R W 2
). 5 7 B E & BE I %% ¥ CFU/g ( colony
forming unit) = F ¥ 5 7% B x BRI x 10,
FiFF 308 I 3 Y B A log,, CFU/g 1B BB &
Py
#2 BEHFEMRE
Table 2 The selection of the substrates
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REBE B AR
LR . ,
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LRYAKHE)  TRMAEYE;

FIR (%) = 100 x f it & /48 6
B,

FET-HF (%)= 100x (LRWHKRR -
LERKBERRR) / TRVEEKER.
1.6 BEZKITSHH B SPSS 1.5 &t

ff) Duncan £ FE L BB S HABMPER. P<
0.05 RAEZREX. MAMNGERYLUTFHHE
= FRHEIR(X + SEVHERR.

2 HR50W

2.1 AEEERDNYXBEEBENEW
B3R 3 ] A, B A K B BUER SR U AR I 2 01938
m ek EEESER A RESRE LA
Fretadh. SO, din 29 k¥ ER
RBRYHMHBEEEREE(P<005)BST
22.73% ; SXTEEAUAI L, B K ¥ EER 2 Y
HMAHELRES TR E(P<0.05)EMNT
15.47% ,22.85% ,22.03% ,14.327% . & L&
2 EESGARFELRELEARE.
BEAMFE T R RE. ME™ EXE, B 1%
~2% KEERRRYGBRESE2EM LK.
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Table 3 Effects of anthraquinones extracted from Rheum officinale on weight gains of Cyprinus carpio var.jian

Ak %)

BEEEERE)

M E (g) ABE (g) BMEF (%) TR (%)
Levels of R Feed
Initial average Final average Weight gain Monrality
anthraquinenes Number conversion
weight weight rate rale
extracts efficiency
(4] 150 5.06+0.09 30.45+1.27" 502.22 + 25,23% 47.79 + 2.41* 6.67x1.15
0.5 150 5.91+0.33 35.80+1.19" 508.59 + 14.68*  55.18+1.01° 2.00+1.00
1.0 150 5.894+0.32 37.08 £ 0.43° 533.16 + 28.78* 58.71 £ 0.23* 5.33+£3.06
2.0 150 5.10+0.40 36.06 £ 0.65° 616.39 + 60.33* 58.31 £ 1.39° 2.33+1.53
4.0 150 4.99+0.64 33.84:2.59%  585.97:32.59°  54.63:3.75 2.33+1.53

-8 H ARG FRRTEREE (P<0.05 ). Fla.

Within the same column different little letters indicate significantly different { P < 0.05) . The same is applied in the following tables.

22 ARERBERYHMRRaEHAXETH
B fiR 40T B AR K8 AR
BB I N, M7 5 A BERE A P B NE 1 —
SR BEAWEABEESE NG MR
RiGaH, R ok EARERES. SXHBYH
FE PRI 0.5% . 1.0% SC 5 48 1M1 7% 75 o B 0
AR E(P<0.05)8 T 80.58% .48.41% ;
WM 1.0% .2.0% .4.0% L8 H M E—FILA
WESFNBEE(P <0.05)8INT 96.60% .
107.05% 82.96% ; ¥R I 1.0% .2.0% 3¢ 4 41 1ML
HHREALDEABEEI IR E(P<0.05)8

T 17.959% .20.51% ; ¥ I K & ERR R B 4
MERN _—_BEREF (P <0.05)BEM T
18.72% . 46.59% . 42.56% . 44.64% . L & fn
0.5%4A AL, BN 1.0% .2.0% .4.0% SC 8 41
ME—HARKRENEF(P <0.05)8 M, 0
BATESREEERMEK(P<0.05),

S5 WA ML, B0 1.0% 5556 4 K RE
HEAYHALBEEEE (P <0.05) %M
38.94% ;M 4.0% L RHANFKRKA BT E
BF(P<0.05) B 32.44% . HiEKLHA
ZEGFERES LS.
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Table 4 Effects of anthraquinones extracted from Rheum officinale on factors associated
with immunity of Cyprinus carpie var. jian
HIRPFE M (%) —— Cmuw Lil-Ri& 1314 Pid il MR
Levels of anthraquinones ) i Superoxide Malondialdehyde
Lysozvme activity Nitric oxide content
extracts disiutase activity content
(L3 Serum {pg/ml) { gmal/L) (U/ml) { nmol/ml }
0 17.87 = 1.96" 268.60 £ 12.09% 122.92 + 8.07° 101.74 + 436"
0.5 32.27 & 1.14% 286.48 = 19.57" 131.34 + 3.80 82.70 +4,49"
1.0 26.52 +£2.19* 528.07 £ 36.25* 145.00 x 3.29° 54.33+£2.14°
2.0 21,62+ 322" 556.14 £ 16.74° 148,15 + 1.86° 58.44 + 2.38"
4.0 21.45 = 0.86" 491.44 = 29.36° 136.95+ 5.71* 56.32£0.27"
RFEERE Hepatopancreas (pg/mg protein) (nmol/mg protein) (U/mg protein) {nmol/mg protein)
0 3.91+0.48 5.67£0.42 2.26+0.25° 2.62+0.14°
0.5 4.15+0.36 5.79£0.55 2.59+0.12* 2.26 £0.35%
1.0 4.60£0.12 6.20+0.39 3.14£0.18 2.34£0.29*
2.0 4.58:0.18 6.63+0.29 2.60£0.26% 1.8720.21*
4.0 4.30 £ 0.14 5.990.52 2.570.27* 1.77=0.17"

23 XERERDRYNERRERMNNR MW

MF S BIH, L8 BELH AR EE O 0 K B A
B 0.5% 1% 2% X RAHENEHLHE
BERE(P<0.05)ET 16.49% .10.99% .
13.09% ;3R K B B ARSI 1% .2% .4.0%
AHENFIIRHEREEE(P<0.05)#
BT 14.01% .15.30% .10.78% , M EH B B ¥

(P<0.05)F#fk 7 4.92% .5.05% ,8.38% ; & 0
KEERERYSGKBHAERERGEER
W EESMEAMKAENER. 5HEMNK
HBMERY 0. 5S%HAM 4% LW H 5 EH
WTHERESMEEE (P<0.05), 53HAt
ERAZHMERALE. RPEHERA log,
CFU/g BB BBE&R R .

£5 XHEREDRYHERFERREENEOEN (n = 9)
Table 5 Effects of anthraquinones extracted from Rheum officinale on the bacteria

quantities of intestinal chyme of Cyprinus carpio var. jian

KEEMBRYEME %)

BAE FLERFT 18] KB @
Levels of
Total bacteria Lactobacillus Vibrios E . coli
anthraquinones extracts

0 7.64 £ 0.56° 4.64 £ 0.28 7.5220.28" 7.56+0.63
0.5 §.90+0.51° 5.05+0.31% 7.21£0.22% 7.90% 0.19
1.0 8.48 £ 0.39* 5.29 £ 0.54* 7.15£0.19° 7.83 0.17
2.0 8.64 £ 0.45° 5.35+0.47* 7.14:0.12" 7.8720.15
4.0 8.00 £ 0.25™ 5.14 £ 0.35° 6.8920.19" 7.82+0.28

24 REEEERNNBREREITAER

B3R 6 Al 31, 5 %t A AR BE , v o 2 AR 42
Ryt @il ko HERRARENY
WL ARHES T EEMEaE. BAEE

FREEIH 1% 2% 4, MAHEEH2E (P <
0.05)i2 % T 26.87% .24.38% ; & fl K 3 B AR
BB 1% HIAKGEEE(P<0.05)FHKT
8.39% ; Hb L RAZRERATE,
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o AHAREDNONERERANNUER (0 = 9)
Table ¢ Effect of anthraquinones extracted from Rheum officinale Baill
on the nutrition compesition of Cyprinus carpio var. jian{ % )

RBMENE(Z)

Sy HELH L] Kt
Levels of
Moisture Crude protein Ether extract Ash
anthraquinones extracts

o TR 04+ 026 16,70+ 0.10 2.01 £ 0.04° 1.55=0.02°
0.5 77.97:0.21 16.77+0.25 2.23:0.22¢ 1.51+0.03*
1.0 78.07 £ 0.08 17.09 £0.33 2.5510.07 1.42x0.01%
2.0 77.92:0.16 16.77 1 0.34 2.50 1 0.0 1.47 + 0.04%
4.0 TR 59+0.11 16.88 + .44 2.-3010.12“’ 1.50+0.06%
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HER™ . AR aXY, FR P A%
NAEMUHER T HEHEHE R E,
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