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V. FEXIF4EER CESR
825 AR ERE 224
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W O BHUSESMLAPP A ER CRNERSHMH PEMAIE. EY &
100g ¥} & LAPP400Omg B . FL A 1€ 0 1€ 3 0k B I G , TR iE 42 490 LAPP
¥ 1 i/ B A 2 A U 0 S 4 R 6 T R B 2 §R R o LAPP Bk Z W, X AF QT8 RS R AR .
G5 MR TS ot AT LAPP b R IF g WL FE SRR AN R, B R Z B E TR .
4B CEMIFHFHERHRE L LAPP S E400mg/100g H 2 N B,

RRiF FEMEEEKCHEERC AR EHANE

H— ERFETFHETHEMEEE C HHTHEFREAMENHREN. &
HERCEMTAREENERIEREHENER A6 ERYR. LB P Z Y
RCHERFEN FUSHEHTEKBREHAFH MESSE S ERCBRIE.F
FET-H G AN . Kitabayahi(1971) M35 E 44 £ C MIZ| LB AR A . RS H A3 HF 2
aF . BE DN A ¢ (H Y g4 7 C it BB, AR 4 oF 64 4 4 P A W 1F . Guary &
(1976) ' JH . H AT UF £19F HF100g il P B E1000~2000mg LR C. M IFHAETE
1000mg/100g 48138 : B 4E, Deshimaru 2730 3 B A (R 4 OF 75 = 300mg HE4ER C/100g
144 . W Lightner H 1979V RAAN A M N ELE R CAFEREN P RES
100mg, Lightner (19877, 1979)0% i it & & w@ 3% 3t 2, & I 4o M & 9F (Penaeus
californiensis /IR FARESFEPHEEECHERT X . FENREE CHELALEEE @
REEFEA IR0, 1gVe/100g 5 # . B E LAFE L BB IER B 4= . Magarelli % (19793
HAES B UMBE MEEER C W B4 RIEW . Hunter H (1979 W I L C
MY EEER AR ERCAERFEEOMN SN OREEFH . FOTRREEAY
R EEMHF U HREELECHETFEMBE AL ECHPEAMNTREEAHEENR
A IR TLR S MBI SRE A A R R A S A0 P M SR X AT (R4 5. 5~7,
Scm B LAC T RS A % C i i k0. 018~0. 024~0. 030% A CHFFE T o E X 4F &t

-~ EBFAAEFXEZIRS0IFHEE.,
WOHEE #],1992—09—18: BiTH #9:1994 0503


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

38 HEAS FEMIFEERERNTE 385

Ak £ C QLE kR Y R C EHATHERUB X IFETMENL TR NG R
w1, g o ] X OF AR A TR B AL A R ORI R R de

1 #EFIrA

1.1 Scis FYF AEEMGET T SR AERINTH209ER L U REBRELZRER
IR gL AR T T SR AR ERAFHE AT . EE1fMeg i
SRR R E 4 B 4. 9om 1. 53g F17. 8em, 6. 00g, L EQ IRFAF Ay FHI R E 1. 0l1g.
L WFEEERIE B T OAE , N EA —FL
1.2 ARE N SHE H AR B EE LW Deshimaru F W AR LR
A HET 1. REAR R A AR A AL 321, P UF B0 B #, B AR B 2 M ER B4R, K IR 25
KRS ER . S50CH T . 0 LOER BEOHXES D ERESLFT R
FRHRETEERCHBREEMN . EEZSXPREETHEEABER . ERem I gd
BHEERRA, EETFAYRESHHAER C ZEFMES (L —ascorbic acid polyphos-
phat=) 45 % LAPP. £ EHERAT TR XIS W . KafE S e T &ME.
EXREIF2F LAPP W3 R4 HIUA,. g LAPP H X LXK 3P . LAPP &
BoaxrAa g, FHAEHA L.

®l ERARNKEFER

Table 1 Basal composition of the experimental purified diets

H B a & 1 B l a & (%
Component Content Component Content
EEQ MEH W
Casein 40 Cholosreral 0.5
| e B W, R
Gelatin 1o Algin 1.8
MW 18 EOLLR AN y
Dextrin Mineral mixture
r " . Bk XREH .
Shrimp powder ' Vilamin mixture
g M 6
Saybean oal |

DERALR S8 () NaH, PO, 100 KH:PO,. 21, 51 CaCy, 10,5 Ca{H PO, ), -2H0, 26,5, Ca— lactate,
16. 5: MgS0,+TH:AD. 14, KC1. 2. 8; KI. 0. 033, AIC], -6H,0, 1.2 Z0S0,-7H:O, 0, 511 M5S0, -4—§H.0, 0.
143: Cul. 0. 051 CoCl-6H 3. 0. 176; Fe —cirrare, 0, 061,

DEEREEH g 100g FW 2 Va1 Vi, 200 Vaedf, Vi 0, 04 BB, 80, SH04S. 30, %K. 0.6; o

BE, LS MTEEEHEM, 40, (—WF ME, 41 Va0 61 Ve, 404 Vo4 DL, 400, JE@K, 800, LAPP{RM2) B
HEX %N E400,
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¥ LAPP BT H & &img/100g t3H)
Table 2 Ditferent levels of LAPP in the experimental diets{mg/100g dry diet)

I
rx¥I. 2 | A A Ca < Ce €y
Trial No. of diet
1.2 LAPP 0 200 400 BOD
# .|
T ] 1 w ¥
L3 Ne. of diet
Trial 3
LAPP 300 350 40D 450 500

BRI 2ESHENERFERY. UHERRFERANEER TR . A5
SRELARBMEME LAPP, EHEN . EREESSH, § USRI ESRR.T
S0~80CHMEARFIOKL T. A% . BREVESH.

.35 FE1H199147TA10E B 3200 . R 2 EEcA23E E9A
290H ,RIFI9934ETA2TH RS A2TE M IFE MG, B H I 8 AT S 8. MILRIET
70X 80X 100cm PR . LA 1.2, 3T IF 5 B R 208 . 108 . 408 . iX 50 B 2 Hi UF
FEd. FHEEHBYRFEY,. BAFREMEREHN . CRRIGESH K FE, BE
7130.16: 308 A MBI Bk B2/3, 8K R M IS HESE BISEFHMNESE, FiREE. S
RKETE VIR . FEAMT LR EAKB20~27C .pHS. 10~8. 30, th 31, 6~32. 8.8
¢ 46. 5~8. Omg/L.

1.4 BRPHLERCERHITE {5 JE ¥ 46 45 3% (¥ (HPLC), 2 B Wang &
(1990)0Y B B A H5 #4497 .

1.0 RS VoW R B AR KIS R B B L 8 L HGT0. 22pm #FLAE M. HHL
W

2. BERE S VR I Y BRI R B.CL  B L M B A AR A
A, KRR 0. 22pm PEFLBERE, FHLIIE .

2 RGeS

2.1 AR CHMTFERRETEMNE T TR NI FL.FS,

RS FAP R M TR BERNEERI = E RN AR IFRES
BB b —H . AEHE R, B C.4 (100me/100g 508 B F.C.8d
WZL.CHBRZCHRESHFESHAF B0 . FRKETRMN TR FEN TSR
BB EEINTFEFER BRI FO>F,, BEAMERHEEE TR 2T EER.B
Foos<<F<Foo -WARERZF. . LRIMNLE R KW, LAPP ¥ & B 7 300~ 500mg/100g
VR g5 B RS  E RRE K FR T LAPP S R INTT LH 6 X AR 8 48
F P F400mg HEDEARSHE LAPP S BRMSZISINE R TR BEOET [ M
U PR B F mE  LAPP S BRI INT LA . ER3GTRIZR TR 2RB T —
HIES 8.
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*3 ERIFERER
Table 3 Results of the feeding in Trial 1
4 s{j Co Cy Cyr Ca
MNo. of diet
F M A K em) 4.9354+0.030 4. 04840, 028 4845 5. 04540. 055
Initial mean length
F R E om) 5. 7504 0. D30 5. B1740. 084 5. 167 6. 00840. 108
Final mean length
FEME RN
Average percentage 16. 52 17. 92 27. 29 19, 38
of length gain
:Fﬂ il (.E) 1.575+0.015 1. 5234£0. 048 1. 476 1. 55540, 055
Initial mean weight
THAR [.s) 2, 5874+ 0. 007 2.540£0. 073 3. 003 2.75440.104
Final mean weigth
T B K E D
Average Percentage 54. 2§ 56. B4 103. 60 77.10
of weight gain
F iR R G0 35. 0 65. 0 B5. 0 77.5
Average sarvival
« 20Xt B — M DAF R KR R T EA.
¥4 ERHPRER
Table 4 Results of the feeding in Trial 2
#HoH
No. of diet Ca C C: C
FHE K (em)
Tnitisl mean length 7.755+0.015 7. 990+ 0. 090 7. 52040, 010 T.743 0. 005
FH K (em)
Final mean length 8. 4904+ 0. 020 B. 835+ 0. 055 8. 5804+0. 000 8. 63510, 035
T oH MK XD
Average percentage 9.478 10. 43 14.10 11. 4%
of length gain
FoH WK g)
Tnitisl mean weight 6. 2301 0. 030 6. B55E0.155 5.815+0. 125 6.208+0.003
THRE (© ]
Final mean weight 7.707+0. 027 B. 765+ 0. 115 7.95040. M55 4. 4404-0. 040
T OE MK ¥ (M
Average percenlage 23.70 27. 89 41. 64 35. 94
of weight gain
TOHFEEOD
40. D 65. ¢ Bk O 75.0

Average survival
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*s XRIARER
Table 5 Results of the feeding in Trial 3

1Y ®
MNo. of diet

I 1 T N v

FANE @ 0. 955+0. 041 1.021£0.01% | 1.10440. 241 1. 030+ 0. 028 | 0.93410. 006

Initial mean weight

:Fﬂ # X (,EJ 2.331+£0.131 2.97640.102 | 31.33740.333 3.074£0. 295 2.78440.133
Final mean weight

FHMERDD
Average percentage 142. 9 191. 4 203. 8 197. 8 198. 2

of weight gain

D,
-‘Fﬂ#?ﬁ*(‘/{) 2.5 62. 5 67.5 638. 8 73.8
Average survival J

EAL R BT M i i E W LAPP B F X AF& 4 K 577 5% : 4T 8 LAPP
BREBAL MAHFERLHE. MERETER - RR,; MEH S LAPP S FEE.B
PR ERIEAEERAAE BN AIN LAPP SE MR AR RWAEE KMFEEFE
BERL. 2TRERLE .M LAPP SR FEEFERENERHEY X
R IRER LAPP MR E K S FERERBENER . Guary HQ976) W4
RCHMBAENFEKSFEHERAFLHR GASANFLTBEMELR C.HEEES
HEfERCITBRNER . ARMFMYERNFEXPAN M. Y104 B  Kanazawa
(1985 Mt — A X AR S B A R C X B &0 IF 77 15 3 4 8 v 47 B 5 R 8
X HEERHTHEERC ZRAMM FEFEG. MG RARY AT AT R, XL
HhEI A LAPP EmR M T M # S B PRS0k, ion B4,

HERCEEVHEANNELEREEN, RPRESTHEERLE. BT 25 &R
W, {2 7 400 M O 5 R, » R AE 40 L &0 1 L {28 15 0 S M E L ey S e T B AT B
BRI EREFERCH TS EER, HE2U~720 N AR EHEER
WU A RAY RUBFR X TRES TRt R 6, B NS g4 % C
BTET- R XS DR C Mo pe R M,

2.2 AR CHBTHRBERUABBOIG  pommss P= 2 2, g,
R PG FIRE i— W o M TR b— G R IR H B G R L%
6.

i 6T I PO ST R R R AT R A SN R — T . LS A R — 3 B
CoAME Y C C 8 RESE CAR X TB o LAPP & B L5 74 9 89
FORE IR LAPP R & R W AF QLTS R E . (6 LAPP & 817, (o)
WX AR RO BRI L 3350 AL 20 WA R ¢ 7 P 32 AL RE7E 0l — TP
Bbf FRUH AU ST H R RS REEER C AR W FERIRS
FORLTEFBTARRS R L FEYC 3500 oo X 4R BT RS e
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®e ABHTE LAPP & B S SEE T 0
Table 6 Effects of the dietary LLAPP levels on the molty frequency of the test prawn
T T

ﬂ ﬂj Ca C] Cg C;
No. of diet

xRl
Triel 1

ER:2
Trial 2

7 FEHPTE LAPP R EHIIFE %R AN A
Table 7 Effects of the dietary LAPP levels on the molty cycle of the test prawn

H B
Na. of diet

Cq C, Cz Cs

%

10—11 4—10 7—8 B—9
Trial 1

2
Trial 2

12—13 10—11 &—39 4—10

FTF oA ¥ C XX P 8 FE AR 09 B . Guary 2 <1976) 731 B A IR HF 3514 . 47
MPfERCHRE . FERSE HEEXN I HE T AR, Lightner (1979 5 A
HPSARE CHFE MFRARESES X SETRS ZRMHERMN.

AR CRENIFTEMERNIEEMNEL . X5HAR CESEEEANSHY
KEEECSEUAMBRLEN ERlEMEfiaMETRERIRASHEE.
MEAERBARBEFEONIEZEYR . FEREOXEOR T . SFARN . THR.FRE
M 3 5 A7 B B B8 4E B 4Y L Lightner Q197D MR B LA R CHEH IRk NEE
BRI RE N Guary FU97TOIANBERC RS LTHRMSREX ELEECTH
PRI RRSIEREL . NEE RO — /R RO SFERY SRR R bR
HMREILEFERE Lt M e R ERARERC Y, PR N . EFR4EE
C R fExf HFaR FE MBI I, MR S —E 3.

2.3 PRRBIRER LAPP M EMIFARAPHELET C S B A LR 3
MAFERPHRER C XRET S ERES,

HRST I, AU P A R C. AR RS S RAREES. UEREEC A
B AEHTUATHERSR RAAEEARTETEEE CHHE AT, 575
SHER CHIERS b LAPP e IMmM LA . E 1V AT R A BEEC BENES
Lt B SRS R C MK Rk LAPP S r a0 IS & L7 B S
BERCRBLEECEENEVEAEZR K. ZEXEH T LT LAPP F 2ot &
MW RETEEECHBRERSD.
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e ARG FERER LAPP M EHFEMRPRER C & ROBM (/)
Table 8 Eflect of different dietary LAPP levels on the

content to vitamin C in the test prawn

2 #| I T B N v
No. of diet
o H & ?Vc 19. 25 25.43 34. 99 30. 71 33.34
Free vitamin C
L | WLV
. . o, O . .
Muascle Vitemin C phosphate 2793 27.33 20. 06 85.36 26. 60
Ve B &
. . . .07 .
Total vitemin C 47.18 53. 26 54, 96 66. 0 59. 94
B Ve
# N L Ve 71. 84 73.52 76.76 76. 93 8L. 58
Free vitamin C
FxE
aEmE v
Hepato Vitamin C phosphate 33.03 45. 50 59,186 39. 87 38.48
pancreas
Ve # X
Total vitamin C 104. 93 113.02 135.92 116. B0 120. 06
3 /E

1,LLAPP R B EERHERC P AN E KRBT . BB nE&Ks LAPP
(400mg/100g H31) , FI{E M FAI E K SHFEBEHB+H LAPP T R 2. WM SFE K
WEBANRCER . BHEHN LAPP FEITREMIFAEEE, B3 £ 58 LAPP WXL
BYE K FF,

2. 508 LAPP gy 8 B3t M IF 8 8 R B A R AMEEN. % LAPP .S R AR
B, X 0 60 o 7 O R, R A HARE 4% L S MY LAPP b £ (5 R 9T 49 i 55 SR S A 0 3
S BN E SR EAER.

3N LAPP IR M E R CEMTRANARNBR.EE X CEFBREFHR
RZAXTUR FREGHR|ERCERABRBESEER CURNNFTHARSSSEE
¥ C B LAPP ¥ B 5 400mg/100g $E6 B A B X,

£ %530
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STUDIES ON VITAMIN NUTRITION FOR THE
PRAWN PENAEUS CHINENSIS

V,NUTRITIONAL STUDIES ON PRAWN, PENAEUS
CHINENSIS, FOR VITAMIN C

Xu Zhichang Liu Tiebin Lei Qingxin Li Aijie

(School of Fisheries)

Abstract

Vitamin C is an essential nutrient in the diet of prawn, Penaeus chinensis. In
the present study. L —ascorbic acid polyphosphate (LAPP) was served as a stable
vitamin C source in the purified diets. The results obtained from the study are sum-
marized as follows: The best growth and the high survival were observed in the
group maintained on 400mg LAPP per 100g dry diet, The dietary LAPP levels had
apparent effects on the molty frequency and the molty cycle of the test prawn. The
prawn fed on a LAPP —deficient diet showed the smallest molty frequency and the
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longest molty eycle. Also.the prawn maintained on a diet with a high LAPP level
exbibited relatively smaller molty frequency. The optimum level of the dietary
LAPP was found to be approximately 400mg LAPP per 100g dry diet on the basis
of the growth, survival. and the molty frequency of the test prawn. The prawn fed
400mg LAPP per 100g dry diet had the highest content of vitamin C in hepatopan-
creas.

Key words: Penaeus chinensisivitamin C:L - ascorbic acid polypbosphate; nutri-

tional requirement

x X A B

S MAK LR, A. Ferchault de (René— Antoine Ferchault de Réaumur,1683.,2. 28— 1757.
10.17) ERPESR B2 R. SUHLAMNEESEEEANBE¥REARNER . QHIEL
A NE THE168E2 A28 ETERE PSR ATSTFI0OAITHAIH FERAE.
REEERFR . A/RAMERRE FHEIRR.FIERAHREARI T EHFESE
IR SR XM IR . EXHR SO 5T 7 @ GE X TR A A B 2 MMM
WAt AR R R LU P A Y RN R E M T U 4  T R e
B RN B EEPASEERR . KM T E R RSk EREER T
O A AN B R A R BRAEE EE N RS . DES . AERE
1IZMEXR A RMIE X EEWFE. R TN EM A TR 17524500 % B ¥t
WEESHEZEH . HEHERERFHAEIMALmEGERERN IS A TEN
E2R e BT ER R T EARE S — A A ERA70FELATH
FEEH EHAMKEE T X — T T YN AREE RO T ERE. SR %
AL . REEANEREHEMBAATERLEEMERETTHE R, W
B ETEE AL B AR B RIE L TR ER 720562 T —BEEEAN%
P BT ZESREEH S WRERABEAE. RO GRER RS sS
(BHEGZ) . EREBEWE L aHTFEERMAtE RS 17408 R EFE7 REGR
J7 B Ah AT B R A R A BB ARBERRL K A T R S B PR B R AR
AEER TS ERATEHMEE T ITOEZEIR S TEELRERE-HERATLSY
AT TR 1T08E S A HBHERR T T EFH(R A (1734~1743) . 1B F
174 R E X s RELSEERR BREEEFE YRR RS FHI 8N AnE
TE L APEFE H L2 308 A HP B M T 2 3(1722),
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