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#H F WEFRHNEELERC AFEMTFARERSEOER, FREV HERFE
ACHHMEEMEERCHMRTIET KX N EREMG FREERCEE FRR
WHANE 4.7%.0L 4% 9% B2 70  FiEREUSE R CEERBERE HonE
AR CHTFISEEHER K. FRME LXK C EXIFAR G LIBERTELE K C B
BREPATE REFRETHIRATENARGS SR, aFRETHSRUSERCE
ERPRREAYEE RERMER CEYRBLRE 42.59 B 93. 17pg/g RE EN M PRY
FEUEER CRBEANRE B REER C RYMREZL 41.56 X 49. 55p0e/e BE,
XWME PEMFAREREERCHEEERCETEBUE . SE R CHBE 8L
RCHRENESE PHEFES RIS

HFERCEHAREAL BEEOVER SE THLRIUAAKEIHHEE g
B REERTEEFERNER HTFHNFRIEER Cof, MAKEE. X GEH
BRSSP BRRME ERFENRE CEEET. HI.S4ERC BRUIFEH S
A E R —REE R,

SFEBERC BEX. B (. BVEHEmm BEBIL . 88 T 8 o 24
BTE. SHEEBNEE. AHER FHNEARTENER. —RELSSRAER C #ME
BE. MEMEE. MR FEHERERSE. _RESERC TSR E
EERAEERTEY MEZ BREREFVRESETEYEE. BE R CHREMESD HNE
BEAHHEEN T H4EE C LB BB (L-Ascorbyl-2-polyphosphate . 7 ff: 2 Stay-
C).HE A K C DB B ¥ (Patassium ascorbyl-2-phosphate, B fA 4% Astos)  HE4E F C B S
Bi$E (Magnesium ascorbyl-2-phosphate) X =FfF AN AR BEEC ESRHEH TH
BENLE. BN SEET MR MR ELREHREAH TX=HNE
MG RAEER CHPEMTEMBEE . HERTHEEFEARERRERCHE
x,
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LESRSEE C R ERSE R A, U AA TR,

2.8 C BRERTEHT . S A ¥ C48%, H X E Plizer Co. 8. L AS &R,

IEEEC EEFEE. SHMAEE CL5% .. IFi L Roche Co. =& . L4 APP(RIFER.

4R C EEFME. SHEE K C12. 8%, W PERHEABN R~ &. . LA APP
(FY&T.

S.HEA R C BERRESS: . &ML K C46 20, L HRMEMZ &, L APM iR,
1.2 XN ERiNAR N L. EEMENP SR AAAS.APP(R) . APP
(F).APM. HIRiXEHE. FRARBEECHENRRUSRBEE C AR TEM
200mg/kg A EE, HAREHELERCHISBREH HFEMBRLS B 6. (L) BA,
EPRRARE A RXEE R C(2)AA 200mg/ke; (3YAPP(R) :1333mg /kg; (4) APP(F) .
1562mg /kg: (5)AS.417mg/kg; (6JAPM:435mg/kg.

1 ZWiFHAR
Table 1 The composition of basic diet
a & & KOO Es: N & #0
Ingredient Content{ 342 Ingredient Content{ %)
A W a3 Eos 3 2] s
Fish meal Whole wheat {lour
|- 2 8 ¥ K 52
Yeast ‘Wheat bran
LI , HE m 1
Shrimp powder Soybean oil
EEN 28 & om s
Peanut meal J Fish oil
XE% 5 ResHrmel 33
Soybean flour Wineral premix .
LA ]
[2]
Soybean meal to REmERE
Frr Vitamin premix 1
A 1.5 (REBdEC)
Algin

1. 3 e FAYFF0 PO 58 W38 FHEF Y P E A UF Penacus chinensis A PBHR S HFH
. FIEE % 1. 52~2, 02g, MFEMH S 100cm X 44em X 95em . Kk 0. 42m?®, B Z WM
MR 20 B. §AIk 3 Fi7.

LaRBAZE MHIENRE, FRKIEWEF o, RiEREFR . X E RIS
BTFRNES. SEHBIFS0R. "EFEERJ. RFENSSE, SHEYIFERN 6%. 80
08:00 A1 15:00 BHEHM —K., RWBArRA,. Bk Ry 80%, KBIEIFMEREREEL .
FR—XERBE MEARE K. BEEEY. €SRXTESH3% 50d(H 199345 7 A 20
HE9IAWOH). W FEVTARNERRHFER, HFHARKERYN 21~26T,pHS. 16
~8. 34,DO6~8ml/L, & FXh 30~32, NH;-N<0. 2mg/L.

1.5 V. MEHE
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1. 5.1 # B af SFRU A 22 £ AT 40 28 N5 0 0 AE R A RR R KR T R R A
Sg. T-HF kP By RE. DI 20ml 1% {RBEEEHTEE . 4R . 15~ 20min f5 B 10 20ml1 ¢ iRBRER . B
RWE REKE 20min. BWA 5% =82™ 25ml . [AEEHEH , &L 3500rpm X 10min, 5
HEEWR TR EN oml 9 RBEER , Bk B — S iR . 3500rpm X 10min, BL.LC .
G B, L 1 IRBEEE T 25ml.

1. 5.2 4 B » 5T BT B B2 AT 40 22 B i AT UFRERF AR B i PR E 3~ 5e W BERE
10mll % RB R THF & PHFEE , & 15~ 20min  FF B R 3 LA/MBHF A soml /i iR
e BIA 2oml ZEELWRIE.ABBE.4XZE. fUTRAHE KEEFALTEHE K
LEZBEE N 2B E R, 4 6 P E 2 3500rpm B.G 10min W EE RSN 54 He
TRAKEH . EFHA sml MARRLI . BELE - BREHRRIPTEKRSE. T
25ml FREFL 1M RHBRIEE.

1.5.3 M IFMLAAAMEF S V. HRAZ . HHNTIREFRENLIBEERRES
0. 22pm B FL BT N8, HHEHIE .

L54 MFMARXHREFLE V. AFREELE V. AL 5 B &b 2R B 75 48 BRORE 0
pH4. 8 BEEE S4B il Lml. I py 0 28 nh WS B A BEHEBE B MR B IS WY Ll (37 CHHB KR
e 4~6h KM 0. 220m REFL LR EHEWIE HIDEM Vi CER TR 1.5.3 4
FEEE Vit CELBAFESEVILCER.

1.5.5 AL B #£R L4 WMEFHAHE X 655—61 B EEHAAE{YHPLC) .28
Wang 3% Augustin Z550 57 i #3547 AW & 48 0 - T 1. Sml/min; dEEE R 25014
W 254nm B EEEE 20C: K34 0. 2M NaAc.0. 68nM EDTA, 1. 2nM n-octy-
lamine, ZF2if pH 3 5.0,

2 LWHEHR

2.1 FENBSELEE C HPEMITERESHFRE ARERERE 2 AR 2AIL. B8
BEXCHARBER CEEERKMNART BNEREER CHEERHRR A A
AR CHMBAT. EREHRAR CH.EEKTEU AS B APM HEE, HFHY
WES4rF120 101, 2225 5% 101 4894 . B HFRAEM EESHMANERDE. MU EGEE
#FC ¥ 100,0 AS B APM 45 A4 111. 394 K 111. 624,80 AS K& APM HREEM AA
HIPE 11. 3% M 1L 6% LA MEER CHIMBALZHE 14. 424 % 14. 735 (RE 3).

MNEHFEERE . SREMBSERECREAEEARCERAIMEER C HMRETF
IR, 4. 7~35. 0% A%, XEALEX CHESUTRFREAWER. £E88
SEREAER C b, HEFEL APP(R) AR, KK APP(F). B H I AS 1 APM,
BREESEMFEEEMAELRR, MM APPRIER ZREBE . FXRRES . TIFHTFEER
PEHEEHTM,FINR 1993 EXEMTRER AR HFAIRE, 5
WHEE, X REREIEEEAERE HEREME Mo EE AT FERTUIER
et 2 % 547 .
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* > FEAME4ERE C AR ERAER
Table 2 Effect of various vitamin C on the weighi gain
and survival rate of prawn. Penueus chinensis
5 5 THE Tk FTEIMER | B A | fCAF W THFEE
N Meen inirial Mean final Mean weighr Initial Final Mean survival
No. of groups i )
weight(g) weight(g) gain rate( %) number number rate{%5)
101 2.02 3. 90 an 20
¥ ®
102 1.52 2. 78 8B. 50 50 27 42. ¥
Control
103 1.91 3.62 50C 17
20 1.90 3.73 50 20
AA 202 1.95 3. 42 80. b2 50 25 45. 67
203 1.91 3.84 50 25
kit 2.11 3. 74 50 25
APF{(R) Joz 1. 96 3. B3 94. 18 50 32 58
303 1.82 3-82 a0 30
401 2.01 4. 79 50 19
APF<F) 402 2.10 3.10 96, M4 50 29 48
403 1. 94 3. 94 50 24
501 2.09 3. 76 a0 19
AS 502 2.02 3.71 101. 22 50 29 16. b7
303 2.12 5.09 50 22
6501 1.76 3. 75 a0 20
APM 802 2. 00 3.85 101. 4B 50 26 44. 67
803 1. 77 3. 52 50 21
*x31 REBV. SHEEEREL V. e wERE 5
Table 3 Comparison of stay form V. to control and crystalline V.
I
T Lo Bl 100 AARRE AR (26 LR V. 2 100 G AR (05
Weighr gain rave relative to vhe control group Weight gain rate relative vo AA
R 100 7. 3
Conrrol )
AA 102. 7 100
APF(R> 106. 4 103. &
APP(F) 10B. 9 106. ¢
AS 114. 4 111.3
APM 114.7 111. 6
22 AANBBEERCEFENTFEATHEERARSR SN EE F

“ET.BAMEFRMRE TR, ERGHNEFEERAEFVNEESATBOM LR
FEAETF R 4GSR BY V. BRFESIFFESIFMA V. HEEERAR SR,
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MR ATEHRITILA:
(AT V. S BE XTI TE X EEFEERFEANERDHEIE
P FF 5

(DEREFHEREINAA.EH V. ISBRAT R V. 93 BBA X %A IR
AV.HSESEMPY V. SBEX. SBALE, NS REWATEFA9IEE R R &, Wit &
mi 3 WA < 5

(ODMARAESN V. EEAN SR ELEEE . EFRES APP(RIY V. BRAXTEH
fa V..APP(F) B AS BB T 458 V.. 52 B0 APM MRS & V. B4 25pe/2: ZEDLA
P APM B TR V. S RBEEINATHSRELER V. ABE. L ASHERR
%

WBLEECHEEHAFHSRESSHEERECHMIFERMBWASE —EHIEX
H.XAEEEE I REREAEER C ERBEEMFEMIFARPEERC IR
FEMTFERPTUEN., FTLTRFAEERCEARRAME , ABTEHEERCEA
H[hpy SR HIFERPYEEELR WM BARFNREREC WEAERAA P EKE,
HERWE  BEMEHESL R C ZRANAREFEREE, W ASEHRAPPIRE L. HIY
HRLR.ANERESN APM A . HEARPHSEAFES S, TRERRER BN
AR CZME . HHIFEKMER A FEERLEAERTE.

e TEMDBERCEHNTFAFAPHEEESESR
Table 4 The storing forms and contents of various forms of

vitamin C in shrimp’s tissyes

MAEF (ng/g BE) ATEMAE (g /e IR D
a5l o B W Muscle{pg/g wet weight) P31 04 Hepatopancreas{pg/g wet weight)
Shrimp Shrimp
FBEE V. R XEERV. R
Group | | ber WH V. | R C BB |humber| ol V.| AR CRBE
Totle V. after Totle V. after .
Free V. |Vit. C phosphale Free V,|Vit. C phosphate
hydrolysis hydrolysis
AA 11 58. 62 12. 7B 45. B4 17 112.25 58 84 53. 41
APF{R) 3 79.75 25- B9 S3-86 3 154. B4 107. 90 46. 94
APP{(F) 7 85. 87 1.02 B4. 85 15 111-56 6072 50. 84
AS B 100. 18 3.04 97. 14 15 108. 85 71.81 37. 04
APM i &6. 09 16. 73 49. 36 17 87.52 49. 25 38. 27
B
50.63 9. 04 41. 5% 13 Bl. 67 13.71 27. 96
Control I
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3 iTie

3.1 RTHREXECHBENEHHUBEE AXTEERXCHERENEDREE. xR
HEE, Tucker fl Halver I T /4 X C HIME(AS)REWAKGE R CHE R
HYE,, TR AA UEARZE . FEN AS BE, /THERE, TR N FEERTED
AST!; Sato HHRIE, M FH I 210meg/kg B9 AS B fPIMHER £ LB
Dabrowski fil Kock &3, BF 14458 AS i ERB - HAL X T U THERE
R A IR B A 1084me/kg A AS FESFILH (L RRESE R EHAER LR CHK
P [H ik, Dabrowski 48 1A 0 AS fEARAR C MEPFHERMES . FXBHR
AUFH . AERCHREBENTEER CHFXFE. A4 BERRN, LIWEFE X
THAEECEFEHNE . MER4EE CREREBREHEY, HEFBEERZNA T I ROKR
JER V. BOW R R # X Dabrowski B4 AF .

3.2 %F V. RBRENLFRE HAPTKBRELUREAR V. HRRTED V..
AEATRL FEAFMBHEERE CEAAFHTERLBARBEILE EXx LRI X
W XA — A REHARATARGE V. HRE M MR EEARTS
HRE. BRSO RE RS IR ERSErI8BEE. X. Y.
Wang & P. A. Seig!®!, K. Dabrowski Z 4R, FHAFL V. KRB EXEFREB
. X. Y. Wang HCHRA R MUK EENE V. REEEEANSE TSHEX
MiRE. HERERHEAERERETFE AU LaARME RS BRIV AEEAR
BEN V. HREEEAS B— MR EEFHERNAART IS E V. BRE,
B & Bk B . AT AS 7 B ESRBUR AT B — LR V. 51
R EE R V. BIEEE . FFELURESEESH.
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STUDIES ON THE NUTRITION OF VARIOUS FORMS
OF VITAMIN C FOR PRAWN PENAEUS CHINENSIS

Li Aijie Lei Qingxin Ren Zelin Xu Wei
(Food Engineering Department)

Abstract

The research is on the influences of various forms of vitamin C on the growth
of Penacus chinensis. Judging from the weight gain rate, the results indicate that
Magnesium ascorbyl-2-phosphate and Potassium ascorbyl-2-sulfate are the best,
then L-Ascorbyl-2-polyphosphate. and the last is crystaline vitamin C, and, com-
pared with the control group, the increases in weight gain rate (%) are 14.7. 11.
4, 8.9, and 2. 7 respectively. L-Ascorbyl-2-polyphosphate is the best for the sur-
vival rate of Penaeus chinensis. There is not any significant difference in the survival
rates among the other groups. There are two forms of vitamin C in shrimp tissues:
free vitamin C and ascorbyl phosphate. The contents of vitamin C in the hepatopan-
creas are higher than those in the muscle. The contents of vitamin C in the hep-
atopancreas of the L-Ascorbyl-2-polyphosphate group are the highest and are §6. 00
and 121. 13 (pg/g wet weight) higher than that of the crystalline vitamin C group
and the control group respectively. The contents of vitamin C in muscle tissues of
the ascorbyl-2-sulfate group are the highest and are 41. 56 and 49. 55 (ug/g wet
weight) higher than that of the crystalline vitamin C group and the control group
respectively.
Key words: Penacus chinensis; growth; vitamin C; L-ascorbyl-2-polyphosphate;

potassium ascorbyl-2-sulfate; magnesium ascorbyl-2-phosphate
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