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10 BEAS A, B 4 (B4 5B, BWHEEL MEXIRE), S8k 2z B A
0.35m’ HIZKEFEH. AACHRAIRAT &ML (R 1), B8R 14d H—wkifn, WRME
HHYEMRES . BAGRERA)ERARGRERST 14d, Bui RIEG % B R Rg i
0.5% WBEAER B lL &R EE, SR 14d Bh—vkain; 2kE X B SRR R 5% 284, #hin —
TGTEBURAEIN 0.05 % 44K B FIE S 1ARIE 3%, 858 14d fi—Wk I,

F1 BEAANMEARTNETREANER

" Tab. 1 The composition and nutrient contents in the formulated diet

m K o wor | am | s | Rew  |Easeen] e
Soybean | Rape seed | Fish- Mixed grai-} Mineral
Composition cake cake meal (Wheat bran nmeal premix Salt
S8(%)
Content 30 35 2 15 14 2 2
IR HER HLAR W LT 4 R4} ERELYD Kby
Nutrient contents | Crude protein | Crude fat Crude fibre Ash Nitnogen-free | Water
SE%) 23.64 7.31 9.70 12.13 37.37 9.85
ontent

=R 24h, MBI, Bk 1.5ml, MBEFE 4°C TIRE 2—3h, RJELL 40001/
min B0 6min. BUMTE, B 4°C IKFERF. 7E 24h AMERINTE BB R 2 TR IR,

BHE MG RN 0.5% AR B EEAEASR 75d, {EXORMRRESLE R
o

(= ) BARESE (S-Met.) TERZER

1.ZIEEE A, B:é’ﬂﬁﬁéﬁu% IKRE 483+20.1g, KK 26.1+1.9cm, 43
75 AI\AZ\A3\A49 BI\BZ\B3\B4O

2. REHE TS-Met. ﬁ%lﬁzﬁ’aﬁﬂfﬁmo WAL 1134¢i/mi, m%ﬁ%ﬁ
B4 10.33mei/ml, HAKFEREA 1000pci/ml, FAEHESABRMNEAORSA
& ¥§-Met. BIAEL, ﬂ%%u%hf:ﬁ’j ¥§-Met. 0.1ml, 433 4,24.72,120h. 4 /~Kf[HE]
A AyAgBiB, FIl, vk 0.3ml; & 4.12,36.120h. 4 A EHEISEAT AsvAsBy By Hih
Ifl,45¥% 0.3ml, 4000r/min B0 Smin.,BIMF. B 504l MmEHETMA, W cpm Fo
A ¥S-Met. 120h Fﬁ@%ﬂﬁﬁ,ﬁiﬂﬂﬂﬁx‘%ﬂﬁ T A B IV AR BIRDS
A EE L BORE pRIE E , BEAT 1AL, DL 9800 LR IN(UIUE cpm Ho

&5 *

(=) E&mERBEISFH

1. ZeiB e, B A F— AR NAE T, 5R 14d BL—K, FEREELME
B HIER & 2),
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Tab. 2 Changes in serum componens in three consecutive blood samples

from grass carp of group A

; d
o B b ] jiind Blood sample
- B B
Serum components Ficst Second Third
HB=R
Triglyéerides (TG) 100% 98.5+2.6(5)** 101.24:3.1(5)
=Vl
Total cholesterol 100 101.0:£3.1(5) 100.4:2.9(5)
B B R R R (A R
Cholesterol, in the high 100 103.04-2.7(5) 98.5%4.3(5)
density lipoprotein
5
Total protein 100 97.81+4.5(5) 98.91-2.4(5)
BEQ
An=E 100 98.142.7(5) 96.44-3.5(5)
BEE
QA 100 104.14-5.4(5) 102.44-4.1(5)
- B
e 100 101.5+5.2(5) 102.643.1(5)

* R AR R RS & B AE X 100,

5 BEAR RMNRE SEEMNNE—RRG S BEZENE T REE,
* Contents of the first blood sample were taken as 1009,

** Meantstandard error (numbers of tested fish).

2. RERNELEE B NRAANNES NERS T

mEPHB=E (TG) Wit BIEHMN 0.5% F10.05% 4 EE B, pyiat g, &
BIED TG BB T, HTME TG AREEEMEER, Xk, LIERR AN
14d JEFTIUASHY TG &BIE% 100% (SE—ykahin), THELEM 0.5% 4252 B IAENR
FIE, M TG S§BE5E—K TG SBELR, RAPEME; 28d TG &84
63.1% ; 42d Bt 46.5 % 5 SRIERFFIE 45% Lo UM A HBIEAN, I TG &%
Xi%}hﬂ, 84d I3 96.2%, 98d 24 102.3%, #AJE X IMBIRN 0.05% 4E2:% B By

EfAk, mEh TG SBXWHME, HRENIBERERM05% BAEE B, fyx, 3
112d I 91.5% 3 126d B4 81.5% 3 140d i34 82.1% (B 1, £ 3)e

EenEPEERRE (TC) NEHEKEAEER (HDL-C) sBhEd
HERIN 0.5% $: 4K B, B, B AME HDL-C S4BT, MEsk 8BS, RERare,
W HDL-C MR/, Wil TC & BASAAEE B, ZM(E 1, % 3),

NFEFPEES.AFEREFA/HREG (A/C) B RREREN, NELEL.
BEATENMEZERER /DN, BREARH 1445, mESEA B0 1.31g/d], ﬁe
BOERY 1.44g/d1,A/G 24 0.910 HBFIRMN 0.5/d1 4 £ 3 By WBE & IRHR 3 5
HEAREM A/G HFER, 5514 0.96g/dl R 0.53; HHEHL & 8 L 7 % 178g/d1
<p<001> SEAR GRS, ABA SRS 1.31g/dL, REAKY 1.44g/d1,

1, A/G k724 0.90 (B2, 3, & 3)
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0 14 28 42 56 70 82 98 112 126 140
{AFEmfE (K) Rearing time (days)

B 1 $#@Ein Vie B, AR, BalEP TG, TC M HDL-C pyd(k

: 0—14 K, 71—98 REFBEI AR 1570 REMRERM 0.5%Vit. By F
£ Ek s 99—140 RIFMERM 0.059%Vit. By SR

Fig. 1 Changes in the contents of TG, TC and HDL-C in the se-
rum of grass carp fed a formulated diet supplemented with

" vitamin B,. The fish received a vitamin free diet on days
0—14 and 71—98, a diet supplemented with 0.5%%vitamin B,
on days 15—70, and a diet supplemented with 0.05% vitamin

B, on days 99—140.
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o 0.6r
B2 BIREM Vi B, WEAR, BaMmED; R {
AR ' I 1 L
BB, AEG, REASENEL TR
a, HEB, b, BREH, ¢c. BEH EFERE (KD
Fig. 2 Changes in the contents of total protein, Rearing time (days)
albumin and globulin in the serum of gra-
ss carp fed a formulated diet supplemented B3 Vit. By % A/G HE

with vitamin B, Fig. 3 The effect of vitamin By on 1A/G.

a, Total protein; b. globulin; c. Albumin, For diets For diet changes during the expe-
changes during the experiment, See legend to Fig.l riment, see legend to Fig, 1

FanHrHERSBENTLSERBEEINXR 0RMN 0.5% %4% B, 195
FIEL MR WA & 8, 5X RS, 2R EEEBE() < 0.0, SEERA
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BRMEEHRETE (B4, £ 3)o B ZIFNEE;ES:
= 172.157 — 0.08376X
LRFX GRS (U/L), YHMBEEE (mg/d). HXEAM r = —0.9345,
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Fig. 4 The changes in contents of glucose and activity of a-amyla-
se in serum of grass carp

a. The curve of glucose
b. The curve of ®-amylase activity, see legend to Fig. 1

(=) ?S-Met. RERZE

LE&mE ¥S-Met. fiREREIE A.BFANE “HE” ¥S-Met. 4h 7, MEBH
cpm FAEX 100% , MFEM 0.5% FAR B AR AMBHRA EEEE " ERE 120 B3,

3
5o
120 |
©
3 4
E 80} a
e b
2,
=
E

12 36 60 84 108

wHial (e Time(h)

BS R o IR BE SN IAI (L 4%
a BEEASEE b BRWREM Vi B Eetil
Fig. 5 The relationship between radioactivity in the serum
of grass carp and time in the serum of grass carp.

a.Fish fed diet without vitamin Bg;
b. Fish fed diet supplemented with viramin B,
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IRF 127.2513.62% ; Ti“ PR A -SRI R A B RO EIEE AR RS 24h HIL, 5
B 134.75£4.28% (5, % 4), BEJE A\ B P45 & 1 75 HO R RN R SO L B H
TR, FREEEEREMABG, % 175%™, EWETHN v, — 39.6h.o 120h EFMAE

A I I S R A IR B e Mo
4 A PR R AR B R

Tab. 4 The relationship between radioactivity in the serum of grass carp and time

Time
HoatE
Radioactivity 4 12 24 36 2 120
B (78
Group
B 100 | 127.25+3.62 | 104.3114.21 82.3144.34 35.2843.11 18.514-2.87
A 100 | 108.62+4.28 | 134.75+3.46 | 105.42+2.38 50.43-F2.22 24,0142.57

2. BEEPhRAEN T LR US-Met. 4h. FREIE RO HIEE X 100%,
W“PEE” 120k Ja, B L AP BCETHERR B AR, HL R0 BRI > R I > i R AR 5 > R s B
g 5> AL ALY (G 5)o :

®5 HHEEARHSEBESS

Tab. 5 Radioactivities in various tissues of grass carp

N 4R
S s BRBRY | D
e ) BT IR BE
=3i3 R B Fats on the | Fats on the JiliNzt
?ﬁz%ﬂ&(%) . . Liver-
Radloact%lty Kidney Spleen pancreas intestinal abdominal Muscle
ZH 5
,;{;Hr‘ijup\ membrane cavity wall
A 11.664+2.6110.22+1.82}10,0541.43] 1.1940.152 1.024-0.245 0.36+0.076
B 12.2741.35{11.0141.91( 9.9941.3% | 1.6740.176 | 0.9440.088 | 0.8940.14 _

AB VAR A7 1200 Ja, B MR, P I8 B D IR T B B T O T MR 3 I 0
BEER (p>0.05). MBRERBMIAGENEERE, BABESTAH (o<
0.01),

3]

L R NEE R A S R T SR, NS R Ak, s &
S B RN—85Y , EERS BRI I, BRI R A e 2
oG £ P TR B 28 T2 B 28 R 4 B 5 P e 0 W T B 2 440, R s
AP RTLUR Bt S IESERUPRTS o BEA TR TR INAE A By, 65 E B MR (52 45 7%
THMERMOEA SR, EEEREEEEE SRS, MK MS5Es %A
KRB, MW= B A B A B AT R

®
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meT, MRIRIRER, EEMEHTmMEY Y MR/ RERRYE R A I FiED
TR & AHK T BEREDY, ROAMERIER&ROERTEESHRDEE —ENE
Kk, RELEREY, 44K B ARLUNREMBEDOER, EEONBEHM=ZBNEE
BEREE (B 1.2). MRPNERAZRTNREESEATERN, FUpEaR
O Sl Y 1 R 2 e =R =0 A

2. BREERNEEBENBER AL, LMRTPHIRRREIA O FIREFH
A, TRINEN ERARNEEORERBHAR A RVEE, Rl H k=K
BBHEBREERBFEN . FTUAEE L, 4643R B (T BT LREREI& AR
R, TR 6 iV BB 28 78 20 MO LR T Y, o S M D5 7R P RE B AR LB P T R

3 MRS N T 4 AR R B HOBS & TRB) A 05 B M TNl 3 e A B T R 1 B AT o
B B 2 OB T, I v 6 P R 2 1 MR I A H3R o, (2 2t TR B g AN Rl |, g
AEEEEENRPIRER, REHIEA LI EREER LR LR ATEER . 7]
T4t 3R B 5 VT ROV 5 €5 25 Pk O OB W 1RI5E , MBS e M RUFF AR O & B

4 EEBREARNLERERY —, BRAKBEEONLTEN. EERBUEEE
PEAEAERTIE, RIG AT Bl BEBEN AR, RUEMARERY, MABHRIEE
B &R B I A R G DA, R IE R IS B AR, TR IE DT TSRS
PLEIAS AL, T DU e AR LR B D AR B e AN PS-Met. BWRERIAERI, BOREIN4AE
3 B 15 BB A TR A M4 2 A B L 0 g DAL PO P RO AT YRR B O 3 S AR
HEE (p<0.01), XRW A, BHAARENHRIBEAELETRENERETEE
REH YHATESER BB REEN, BB REIMBEL -EREER, FHREMOX—
SR SRS TEYWROTR, AR DKORE, AEELDIERTE. &
R, @R MG HEAME Y — R, B4R K B F R BERBRER , AL JURRIEHo

5. R A A R IN4E AR 2 B SR B I B R IR A I RS & B, SN 7 o e My BRI
Ho MBEERS «-EWEE I ZHEESBENIEXE RERIEIHIBRERES
R, 520 A RE AR Rk SRR IERSRM BB RIS ER, UnofARa et
R, RS B, X SRR BRI B AR (BB B
M RERUY, mEPHESENSESNE «RRBZAEEHONRA . T
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THE EFFECT OF.VITAMINE B, ON THE LIPID METABOLISM
OF GRASS CARP (CTENOPHARYNGODON IDELLA)

Huang Shijiao and  Shen Hong
(Shanghai Fisheries University, 200090)

Abstract

The effect of vitamine Be on the lipid metabolism of the grass carp was studied in a gro-
wth experiment. Changes in the contents of biochmical components in the blood serum of the
grass carp were measured using a clinical analyser(Beckman, mode 42). Distributions of *S-
methionine in various tissues of the grass carp were traced. The results showed that supple-
mentation of vitamine Bes in the diets decreased the levels of triglycerides, albumin and gluco—
se, and increased the levels of cholesterol in the high density lipoprotein and o-amylase acti—
vity in the serum. Vitamin Be supplementation enchaned the utilization of methionine. It was
concluded that the formulated diets supplemned with vitamin Be improved lipid metabolism
and prevent the occurrence of lipomatosis and fatty liver in the, grass carp.

Key words Grass carp, Formulated diet, Vitamin Be, Triglycerides (TG)



