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W E BRTEAHKENSSEEEBR.BABELEBEANEAENEE M AR SER
FEMINEER AEMER GRMKB ZEORBELERTRELEAEANERESFH
M . REYE, 100 ¢ FEPLEER B, B BAY S B FIH 10K E]L 53 g) — 20 mg (P
H6.00 g).40 mg. 14 mg B, ERTEIRNERE FE RS T BHLEBRMTFERK . EEER
DO EE P9, B R A o A B AGHEN , RT AT AT B A P2 RIS S 0 A Ve B IR
HO. OB B . IEEBY Ve M R BMEOBELEMIEER ATIRHEE B R H L RY, R T
BFM R ELB A4 T ,C18:2n-6.20:4n-6 K% 20+ 5n-307 & B B LA B IN0. 014 % Ve B N B 5, T 18
:3n-3f122: 6n-30 S BN LLE 00, 028 % Ve Bt A B R ERAME L X B ERART B ERE
MY S E.
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1.1 Eie A

LHRAGRE LR GFELFIRG LR AT FEEK A4 9 cm KE R 53
g LW 2XT IR P N T. 8 e SAE N6, 00 g LR IMBERIEK MG, MEEF

1.2 ERARSHE

E R L 5 EE S B Dehsimaru $1 Kuroki[1974 13 H & X HFAY L AL H, H4E T 18
B EMEE AR IMEL HPIFREF AT EARRBRE . KE RELPKBEHEER,
SOCH T . 488, F40B M. BEANEEHHLD , XX EH LA ETHR B Ve AXEERL
AN Rt A BB EFEH ) SRR E RER2H5M.

¥ EREMHEREN

Table 1 Basic composition of experimental feed

EPp- ' R kg
HRA S %) R 4 %)
BEY 40 HE & A 0.5
BB 10 B MR 1.5
L | 18 RE L 16
LIS 4 REELE 4
AN 6

H: (DR E L HL#E (g/100 g): NaH POy, 10; KH PO, 21. 5; Ca (H:PO.)2 - 2H,0, 26. 5; H,. B 45 (Ca-lactate), 16. 5;
CaCO;3. 10. 5; MgSO, - 7H,0,10; KCl, 2. 8;KI, 0. 058; AlCl; - 6H,0.1. 2:ZnSO, « 7H;0, 0. 511; MnSO, + (4-6)H;0, . 143;
CuCl, 0.051;CoCl; «6H;0,0. 176; ¥ B ® £k (Fe-citrate), 0. 061, (2) iE &4k 4 ¥ (mg/100 g): Vg, (Thiamine),12; Vs,
(Riboflavin) , 20; Vs (Nicotinamide) , 80; Vg ( Pyridoxine ) , 6; Viyz (Cyanocobalamin) . 0. 04 ; M B (Folic acid), 1. 5; IZ %%
(Ca-pantothenate ), 30; 4 47 % (Biotin), 0. 6; % 2 & % ¥ B (p- Aminobenzoic acid), 40; 3-8 F b B (B-Carotine), 4; Vpz»
( Calciferol), 0. 6; Ve (a-Tocopherol ) , 40; Vk3; (Menadione) , 4 ; /L B¥ (Inositol) , 400 ; #{ {t, iE 5% (Choline chloride),800; V¢ (L-
ascorbic acid) 400 ; 8 5% £ & & (Cellulose microcrystalline),2161.26, (Ve TRUMEFHEENRBEZT R, Ve ik K2
B Ves B Ve HUAME TR LE.

%2 TERAERAEAHPHRWE (mg/100 g
Table 2 Levels of the test vitamin in the feed (mg/100 g>

K F 1 I I N
Ve 0 10 20 40
Vs 0 40 80 160
Vs 0 7 14 28

BR1 KBS FERMERTEFRS UNSTFRREREHEEETR A5 M TR
MRS IS FF LR BRGS0 A/ B2 Y WLIR [ ACKL T 50— 60 CHE E KM T
1094, B3 (RIR I % H .

1.3 FRJTES &M

KRIA19914E7 A10H E8 A 20H i¥F20R; L2 AR 4F8H23H £9A29H . I4F10&.
XUFE B S B SR EH B4 A B LR BT 960 em X 80 cm BEFIEN R 31, i 10 AT & L fe 4R 4%
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FELR EHAZEH R EE e, 2 HRR LR E R, IR, 8 K7:30.16: 30% KM 1, H
KER2/3, BAKBIRI5, HEHRIEITHHNERE, RIEETSKEE. DB EAWF.E
BKiEA20—25C.pH #8.10—8. 30, # F #31. 6—32.8.DO H6.5—8.0 mg/L.

1.4 HEERMDHT

RKHABBBHEEEEE HE 1989 HT XTI UL A FIAFBEAEF Ve Va: . Ve & B LR
R ALAR 9 Waters £ 3 BB GIE L HURE 2. 5 ¢ 224, 010 ml0. 125 mol/L H,SO, . 1T .
7E121°C.8.5X 10" Pa K7 T In# 304 80 L& w i i pH, 01 ml KRE QB8 F10—45CKB
K2 NET, 03 ml ZREEEER , F50— 60 CoKIB MM 4r4h oML, BB EVLE.

1.5 EARHEARYNE

KA Cr.O 816 R A B R B E ik (R 19860  KitE AR N,
HEHE=10001—XsY./XaYs) X (%)
K Xa FRPEEREE (%) :Xs EEPFEORTE Y. (RS
Cr.O, & (%);Ys EEFCLOFZREOOD.KFEIRMNEHIIKEZE, Cr.0,89 0
TERHZEB Mk BB T 25 . RIEB T ¥5%,1983]

1.6 RKEEAMEHHNE

BOTEF AP BRAE NS BB EZR KSR, UEELSHE LOILE L3008, LEREREH
BB AEPILREEY R E U REDRF R 1978 T8 7237 C T &L 8K BT
BETE] e BEREN M FENEM . HHEARA:
P EAEE B =AXF/15

K A—BRE L B BB ERN pg 30 15— BEMRATIE (98 F— R EE A BT,
i =M PEABE RN/ ERTEARSE

1.7 ERFER & BT

FrALES A H AR GC-9A K E S LU EGHEEQ: DHFEREUS  H1TIE
FABR B Es (b RIS 1T (i o 1,

2 HR51He

2.1 HEAERXS P E R A K R G 2R AT

2.1.1 Vi, iguEscie

%3 F AT I Ve S50 0 AT HF, PR R R B R (F R A R BB 1 KT (L0
mg/100 ) FfE, B ATFRZ . NATHE, 1K TR LK1 T KT (20 mg/100 ) 1.
UAFRZ N KT8, KT R AR YR T E 45 R F Gk R 6 P4
PR LR N F>Fo o A ERREE . THEEEELRIN Foo<F<F., AH%R
BEAELRE Foy <F<Fo o JH] Vo XEBEIERH — 2 W00 th BL BT, (50 5 1 B
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Ve B B TRAM AR, HREEXTIF# I, XTIF3 Ve, B R BRI IR Ve, SR Z
S EX IR E R SFERREANG .

%3 TRI1FBER
Table 3 Feeding result of trial 1

x ¥ FHEK FHRK  TFHEKE FHYR FHEE  THHEXR PHEEX

(mg/100 g> (em) (cm) % @ (@ %) (%)
10 4.91840.088 5.680+0.120 15. 50 1.54240.082 2.37430.134 53.93 42. 50

B, 2(10) 4.873+0.063 6.03430.067 23. 83 1.4554+0.060 2.748+0.115 88. 87 77.50
3(20) 5.130%0.085 6.009+0.092 17.13 1.598+0.103 2.77140.204 73. 36 57.50

4(40) 4.945+0.065 5.750%0.110 16. 27 1.550+£0.055 2.609+0.109 68. 25 55. 00

1o 4.960+0.015 5.686+0.001 14. 64 1.58240.015 2.365%+0.001 49. 56 45. 00

B, 2(40) 5.050%0.010 6.312+0.062 24. 99 1.6624+0.011 3.21910.094 93. 69 70. 00
3(80) 5.015%0.000 6.082+0.038 21.27 1.638+0.004 2.883%0.053 76. 06 62.50
4(160) 4.981%+0.011 5.887%0.003 18.19 1.602+0.011 2.623%0.007 63.79 60. 00

1¢0) 5.148+0.038 6.00010.002 16. 57 1.765%0.038 2.77140.003 57.12 52.50

B, 2(M 4.9134+0.023 5.949+0. 032 21.10 1.554+0.004 2.823%0.031 81.63 67.50
3(14) 4.865%+0.035 6.210+0.010 27. 64 1.495+0.035 3.160%0.020 111.5 77.50
4(28) 4 5.879+0.097 20. 16 1.5054+0.025 2.61240.127 73. 47 57.50

.89310.043

B4 LR2PRER
Table 4 Feeding result of trial 2

K ¥ K FHRK  FHMKRE PR FHAE W FHHER PHEEX

(mg/100 g) ( cm) ( cm) (%) ® @® % 679
10 7.685+0.015 B8.34440.041 8.575 5.747+0.034 7.323%0.106 27.43 30. 00

B, 2(10) 7.75540.015 8.55140.009 10. 27 5.905+0.035 7.875%0.025 33. 37 55. 00
3(20) 7.810+0.010 8.90010.020 13.96 6.026+0.024 8.856+0.059 46. 96 65. 00
4(40) 7.83010.020 8.56610.044 9. 400 6.0741+0.044 7.91040.120 30. 23 50. 00

1(0) 7.695+0.015 8.306+0.014 7.934 5.770+0.030 7.224+%0.035 25.19 35. 00

B, 2(40) 7.780+40.020 8.88040.040 14. 14 5.957+0.044 8.79710.117 47.69 75.00
3(80) 7.915%0.015 8.799+0.004 11.17 6.268+0.035 8.560%0.010 36. 57 60. 00
4(160) 7.905%0.015 8.68140.019 9.812 6.245+0.035 8.229+0.053 31.77 45. 00

1(0) 7.97040.050 8.656+0.035 8. 603 6.400+0.120 8.155+40.095 27. 44 45. 00

B, 2(7) 7.695+£0.025 8.590%0.007 11.63 5.769+0.056 7.97240.012 38. 20 65. 00
3(14) 7.975+0.035 9.075+0.015 13. 8¢ 6.4134+0.087 9.37710.044 46. 23 75.00

4(28) 7.92040.020 8.725+0.011 10.17 6.2821+0.049 8.350%0.030 32.94 55. 00

Kanazawa[ 1985 1% H A& X #F 4 4F A BF 55 R I : 8100 g 1A 58 mg 4 & B, XWUHFFF
ERBE:;F16 mg B, GHMEEARAK; §4 mg i, FEEZ KT S8 mg A AMEFEEXR
K. B H AT AR HEAFXT 44 K B, EE T KRB 58 mg/100 g 1AB EER TR FM T, PEXUF
R4 R B.AEEFRINE H10—20 mg/100 g /A%, & F Kanazawa[ 1985 1%f H & X4 Y
MRER.

2.1.2 Vg AR

HIR3RAT I, AT A PRI K R WBERBRFEREHREEY 1 KT (40 mg/100 g)
B, IKPFRZ, I KERESHFEMMRFRE, MR LR AT FEIR F>Foo, A
EFRBE, FHFEEF, «<F<Fo o, AREREE ELHEALTUEL, HXEBRER
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BRE—HW, KA FERN Ve EB T RIMIFHERLAESHFE, Ves it Z A B A
SEXMTMER SHFEZEIMH .

Kanazawa[ 19858 X R B, H A% #F 3 44 & B TR B LU40 mg/100 g FKL R EH, 77
EEBRE, HK K20 mg 4,10 mg A, URFMENRKAERTRRMET, B xR L F
Vs B R E HR B 440 mg/100 g 8%}, 55 Kanazawa[ 1985 % H A& X iR BE R 2 R —3L.
2.1.3 Vi i3RLle

BRI RAFH, P PR KR MWERRFERFHR LRI I7KF (14 mg/100 g)
BRIE, T KFRZ, I KPREFESFRFRR, HRERMRMBETER F>Foo, AR E
FRBE, FHFEEEF, <F<Foou B VeI EERE —EHW. BT, =53
WERRK TR FEERCEL, H 1 KERE, R RRIERMN Ve B F T8 E
KEFE.H Ve R ZHA B, UXIFERKER FERBHMN TR ERXLTREET, FEX
AR Ve M EE R IR 514 mg/100 g 47K},

Deshimaru 41979 1% H & Xt fF SHUF A BF R A B, FBHIR Z. VieoBT, TERFR4F 5, MR 4
KR, A RRE, Ve EERINE K12 mg/100 g 5% Kanazawa [ 1985 JF RN , lEH
TR Ve & B AN, X UFFEIE R A XT 4R 5, L 12 mg/100 g {58 #124 mg/100 g 15D A &%
1, R Ve IS R R 10 L% 45 R A Deshimaru 2[1979]% Kanazawa[1985]%F H
AR REREL—H, HNBRTLHR.

2.2 MEBRBELEHZ W

o 29 MRS 18] , B A L 0 B 0 RO AL B F %5 RS T L, Ve B AL KDL B K
BE, I .NKFRZ, | KFRE, SEB2HFRER—BGHYA Ve ERHED RHLR
RAXAY, XHERS Ve Eh NS 5YRABMEFREF XK. Ve AR LR 1 KFBRE,
EKPFRZ, NAKFEMRE, [ KPR, SXFERAOBER—BW . TR, Ve E AT HAL
BEUA— W Ve XL R EMEI R 1KPHREE, I KFRZ, NKPER, | KPR
B HIKFRIKFEERT 1 KV 2R HAERIL 1%, 3 Vel RIS
EXEE R HERFRARW, HSEXERGBE 3.

%S HFHEEEHESRHLED
Table 5 Digestibility of protein in different feed( ;)

K F 1 I | N
B; 73.42 74. 67 77.16 74.00
Bs 74.58 78. 29 76.51 75.01
Bs 71.23 79.17 82.72 75.57

Ve Xt EEHREURK BT KT Vool Vs, XA Vo EVE N IEE, Bl Vo T BB 5 F
BRMEEME R AR FRR1986 3% P E X UFEEL I Vo X HAL R BB R R
B Ve 5 BEFRIELEMIL 9% EFAFI93. 6%, F I HERER . FREAR.EWNER.H
AR HEAMPIHERFULFEEMRMBELREES BENES AR PEM Ve T8 KIE
JBE # $8 TR XHHF X 2R 9 R T AL TR X X — KN R AT LB 8 B T HESE .
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2.3 MAHAPHEERT BT
HFIS8 R J5 » B SE B 2% HF UL PR AN FBEAR » 447 48 £ K B, .B: A1 B.&Y & B (3R6),

®6 TRMFARPHBERSE (ug/p)
Table 6 Contents of vitamin in the shrimp of trial 2 (ug/g)

K F 1 I 1 N
B IR 0. 7398 0. 6032 0. 9526 0. 6017
P OFFRAAE 1. 485 1. 389 2. 070 1.855
B [N 0. 0439 0.1289 0. 0803 0.0715
] ] 0. 0459 0.1644 0.1182 0.1031
B M 0. 7059 0. 5042 0. 9446 0. 8100
B 1. 164 1.706 2.321 1. 688

ARG, ZHEREEREFREFHSBYRTFNAFTHEE, LAFRERILA
FACHBELERNIE. Ve EARAHREFAEAMNBETL, ANUEARELRITFH I
KEHBE; Ve EALARMRRU ST ERWEURBEOREMENBURE —EH A
LB 1 KFBE, TKFRZ, | KFRE; Ve EFRETH R RENBETL, FFTEREK
BHREARMEAMNE UL KPR MATHRREARERL, B0 T K&
B A, SR ER AL REFNPHEERMEHXENEENHRR A EELEE,
EATRE AR USRI Z T XX ER TR IEN ENEIRREEN,

2.4 #ERER BIIREEEABE L
TR MR BAMIT, EFAMRERERE, UE T FREXREAREEGED.

7 Ve X XIUFFF M2 ME 5 BSLE E HHI W
Table 7 Effect of pyridoxine levels on the specific activities of

tryptase in hepatopancreas of the shrimp

7)( EF ?EE# Bs
(mg 100 g) 1 (0) L I (14) NV (28)
EHE (pg/mD 169 179 176 179
kA 327.5 649. 8 892.5 448.9
W& N 1.95 3.63 5.07 : 2.51

METRRLEEEABLEIMELSZAMFEREL BARHLER Vb BH
BWEREE B, DTAKPRER I KFRZ, NKFERZ . T KFRIK ZERMIFELER
H[1987 MR R4 R — B & HIR T H A, BEE DR D Ve R I B 3, R E 8
e BN B E R IR E K, R RE (LS, RS Ve BB B &, R Z IR
BROXF, BRH Ve, xT 288 OB BUE 1F L 1 02 28 5 11 I (R RO fR X R R A
KEE & VR ZBOL B B EVEZ MH] . AR IR

2.5 Ve X XTEMA P IERTER & B892
bR B AN S E A FEMEEBRAEH 4, T H 5 g R Lt F % [Kirschman



2 BREEE. FEXFX4%EER B, B B EFRFBEHHR 103

Coniglio, 1961 ; Medes %4,1947; Sherman, 1950; Witten #1 Holman, 19527 ,Cunnane %[1985]
FERRE Vel B A ER R BN Ve MR Z 7] 5 BA S & B R0 L2 7 BE BT BR 9
S EEESERY Ve BERARPEERENLFEYRASE. . EFTR2PMETHERER
F# Ve & BT EFA R P LB & &, &R mKs,

%8 Vo XM HEAFMRIEDR S ROE®R( BIEDR)

Table 8 Effect of pyridoxine levels on the content of
UFA in the shrimp(%; Total fatty acid)

K F $AEX B,

(mg/100 g) I(0) I(7) I (14) N (28)
18:2n-6 28.2 29.5 32.3 31.0
1813n-3 2.9 3.1 3.0 3.2
2014n-6 1.9 1.4 2.6 1.4
20:5n-3 7.8 ’ 7.2 8.3 6.0
2216n-3 4.5 4.5 3.4 6.5

HREF W, LB XU PI18:2n-6 3 BELE G, 3L B K P B # . 181 3n-3F122: 6n-3) &
BN KFB®E,20:4n-6F120:5n-309 S MU T KFBH .18 2n-6 B UMB EERELE
PLERAFRERAKHANAEAASHABRET L BN BEEMEE Ve iR IR
T A AN AE B BR 9 & BIM AN, Ve iR it E et , St FIAE AR 4118+ 2n-6, 201 4n-6 K 20: 5n-38)
SERNE TR FHMITSERHIERRAEERI W EEXF|Z —BFHXEFH20:50-3 222
16n-309 & B O XS IR, X R E OV FRE AR R X R R E RS R RA %K
B AN EXTEF AN B R FIE18:2n-6 2 18+ 3n-3M BREEIE K 74X H20:5n-3 /2221 6n-3 4 BE
HEXFEEA RN, THRES A LBIENRM -3 R85 A EMBHRARXFTAER
S REX—1EM [Kanazawa %,1979], 9 T B 3£ X R P 20: 5n-3F122: 6n-3p) S BRI FF)
B X AR A K, BR7EEDE P X B R R B R R AR AR A A B LUSh , B BUR INE B
B Vg o XX £ 38 055 T X HF 64 B S5 A0, th (68 3% 8 08 WF A4 XL B SEAH 6L T8 PR S B B X T

AREABEORAFLLF A, ML 53880641

g F X M
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STUDIES ON THE REQUIREMENT FOR RIBOFLAVIN,
NICOTINAMIDE AND PYRIDOXINE IN THE
PRAWN PENAEUS CHINENSIS

Xu Zhichang, Liu Tiebin and Li Aijie
(Ocean University of Qingdao, 266003)

ABSTRACT A feeding trial for two times with purified diet was conducted to study the
influnces of different levels of three kinds of water-soluble vitamins (riboflavin, nicotinamide
and pyridoxine) on survival, weight, gaining rate, digestibility and bodily contents of the
test vitamins of the prawn Penaeus Chinensis. The results indicated that each of the above
biological index reached a highest value when the prawns were fed on the diet containing
0. 01 (body weight 1. 53 g) —0. 02(body weight 6. 00 g) of riboflavin, 0. 04% of nicotinamide
and 0. 014% of pyridoxine. Either deficit or excess of the vitamin in the diet would reduce
the rate of growth and survival of the prawn.

The specific activities of tryptase in the hepatopancreas of the prawn increased when the
pyridoxine level ranging from 0 to 0. 014%, became higher and reached the highest value
when the pyridoxine level in the diet was 0. 014%. optimal pyridoxine level played an
activating role to tryptase, promoted the digestion and absorption of dietary protein and the
growth of the prawn.

Under the conditions of the present trial, the contents of C18:2n-6, 20:4n-6 and 20:5n-
3 in the prawn became highest when the pyridoxine level in the diet was 0.014%. While the
contents of 18:3n-3 and 22:6n-3 in the prawn became highest when the pyridoxine level in
the diet was 0. 028 %, optimal dietary pyridoxine level would raise the contents of HUFA in
the prawn.

KEYWORDS Penaeus chinensis, riboflavin, nicotinamide, pyridoxine, nutritional

requirement



