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Study on Ascorbic Acid and Choline Chioride
Supplement to Artificial Diet to the Growth
of Penaeus penicillatus

Chih-Yang Liu and Yun-Yuan Tin

Ascorbic acid can not be synthesized by prawns. It was obtained from
nature or artificial feeds. In order to determine the proper ascorbic acid supple-
ment to artificial diets for Penaeus penicillatus, the experiment was carried out
from Apr. 13 1990 to Jul. 12, 1990 Ascrobic acid in different amount range
from 0.1% to 1.0%. Soybean oil (5%) added to diets before feed. Stocking
density is 25 pcs/m®.  After 90 days, the prawns which initial average body
weight in 0.02gm grows difference ranged from 4.71 gm to 7.40 gm. Ascorbic
acid can improve prawn growth and survival rate. In this experiment, 0.1%
ascorbic acid supplemented to the experiment artificial diets had better result.
Meanwhile, Choline chloride ranged from 0.06%-1.0% which added to experi-
mental diets. The growth of prawn is in proportion to the amount of choline
chloride, but the survival rate is reversal. From this experiment, choline chloride
0.06% added to diet, the pwawn had better growth and survival rate.
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Table | Composition of experimental diet for Penaeus penicillatus,

Ingredients %
Fish meal 28
* Wheat flour 30
B Soybean meal ) 10
Shrimp carapace meal 5
Gluten 3
" Squid meal 3
" Liver oil 2
Cholesterol 0.3
Vitamin mix, 1.5
© Mineral mix, 5.7
Dextrin 11.5
analysis
Crude protein 32.7%
Crude fat - 5.0%
Moisture 4.7 %\
Ash 12.4%

Ascorbic acid 128.7 ppm
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K3 REBESIEMEEFEROBEEEY
Table 3 Ascorbic acid supplemented to the test diet on Penaeus penicillatus.

Pond number
1 2 3 4 5 6 7 8 9 10
Treatments

Ascorbic acid
(mg /100 g dry diet ) 100 300 500 1000 — 100 100 100 300 -

Soybean oil (%) 5 5 5 5 5 5 5 5 5

B TREMIBBRRREZEE > MNo. 9 BAMBMEEREMETE 1% No 1RmB0.5% » =%
PMEZERE HRRRZER > BNo.l0 Bt BYHRBE  DEFAHPREMENELEEREY » 1S
— O FRABERZATENERKS 54 BEREAED 32.7% 4 KNS 128.7 ppm » K4k
BRER 0.025 % » HBENRYUBEASITE - RBUE - B T+EXBE—% > IEHIBEE - B
REFR -TYBES > FA L~ TFEREF—K » LEBAEKE » BEXEDHELS 20 %
BUR8 %  RBURIKRBLINE » HEEE22.2~33C2MH - ARRBFTFB o HAEERE
SRR EB LB -

TERIREIR

—~ MEAERROE IR

BRMEERRBBRK » LEEARE » REEAKRRBRIEAR SR NESRKE » 425K
ERENRN - BUEDWRREEZ i » KB No. 1 ~No5 8% » 4 EREMES Sk & B
0.1%~0.3%~05%~1% &Ml - ZENAEET » BREFHER L » £885FEE
BRMAEFRR 128.7 ppm » B RHEHAR » HETURTFIUERE - DA RRIEE BN ARG - 3
FRIEZ RRATLLEL » RS ZRMEMNo. 1~ 2~ 3 ~ 4 BHBERAENESEZRNZ No. 5
RMBRE - R4 WHBREETHBENS » BHERE0.02 4% » B I0 RAE LR » £4%
THRECESJRT.0RE 6.75 A%~ 6.17 AF~ 7.40 AR 4.71A% « ML FERE 0.1
%8 1 MR ARIHEE RO 5 RN ERA  SREMEFOBERSEE 229 4% » X No 4
PRI RS R R NG - (hREE LR BRIARY - Kk B RS 4RI M A M RRFRT - FBHERKHEEN
RO EZH  REERREE1.0% > B No, 1 BHERMWETFLEEES 0.4 45 » —HLISHE
BIRRE » 0.1 ML RRIRMEK 1 BREERFF « No 10 BB EANH LR MEAEERES
W BREEOAERME M - £ 90 RAFH » miBT B ETE 6.85 A5 » H AR R INKES
AR EE R ARAMEERA No.5 MR RIF » “ETHBEME 2. 14 A% » X ERTES RSB
ff]» No.10 e ZMIR—E A 5 » el £ ik ( Chaeetomorpha sp. & Enteromorpha sp. )
P MIRE BBE P BN ERARBEGETSEER » T RMHAEE 2 » B8 Magarell P.C, et-
al (1978 ) ) IFHEBRRFEH 0.4 ARMERTA 1 AFTHYREED - RLE - MR+
AVRINEL RS » R THEEN R R YA » IHA B MS ARMESEF » HhTHERE (EFFE
» No St tuBE R AR RS R M - MINFEE R B AP B RARR » KBRS » WiTEEX KA
BN - HILRIN 5 ZIRLHAAE » TIRBNEERR 2 - BBHE > £LMIEE » EER AN
IR KA R R B - W IRERAE AR RN % A B No.5 SEAu TR dh AR Andde A P o 3%
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Table 5 The survival rate of Penaeus penicillatus during experiment period .

Pond number 1 2 3 4 5 6 7 8 9 10
Treatment
% ascorbic acid 0.1 0.3 0.5 1.0 - 0.1 0.1 0.1 0.3 —_
% choline chloride 0.06 0.06 0.06 0.06 0.06 0.3 0.6 1.0 0.12 —
Number of prawn 200 200 200 200 200 200 200 200 200 200
Survival rate (%)
Initial 100 100 100 100 100 100 100 100 100 100
15 days 90 92.5 98 98 98 98.5 98.5 99 97.5 99
30 days 90 92 94.5 97 97 95.5 95 99 97 98
45 days 85 86.5 88.5 90 92 89.5 87.5 \92.5 88 90
60 days 72 80.5 8 75 91 89 77 8 87.5 90
75 days 70 75 60 70 91 86.5 71.5 58.5 71 70

90 days 68.5 55 47.5 58 66.5 55.5 61 48 61 51.5
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R MEET » 2 5R86.5% > 71.5% ~ 58.5 % » A No 8 B thiF BEMARS - BER
BiPARSRR - RMBCASHEES - FIETHREM - X 90 RAMAHEF » No.6 ~ 7 ~ 8 kithx
EERASFIRB55.5% 61% 48% » BT HBENKKS 5.74 A% ~ 6.51 A%~ 7.09 A%
s RINEALIRER B 0.06 89 No 1 BT B ER 7.00 A% » IFHFER 68.5 % » BBIR B
E7ENol ~ 6~ 7 ~ 8 Bt FIB 959 A% > 637 A% > 794 A%~ 680 AWMLl 1 HMWKE - K
%F&No.1 >No.7>>No.8>No.6 > thEtRERFIRME £0.06 HELBEMEF - B R K Mg EM
ERBEE -

RS RS pEmEtks - AREREE » EATEN - TEHIAMPEKR - Kanaza-
we (1977 ) O g AELEREFPEEERE2 % RABBEEA0.3% ; Aquacop
( 1988 ) *> B Kanazawa [KELH AREHBR » LIP. mergensis {FRBR - SR FE@ERZMAES
FR iR ERRKEREE  RESENELRR  RMEBARERRE - TREENSEE
WFH o ¥ A Vitamin Premix shifnE4 F R E 0.06 % > B 0.15% > 0.08 ZALEE -
EBEMELRFHMBERERHMEZRDN - BEFREEG - AFRZRER ALRBRKREF R+
WINREAERWNEE0.1% > KABBET 0.06 2R FREMNBR °

Bok o ERRRABEAR B e KRS YE Vitaman premix 1.5 % k% Cellulose & - LI No,
1 BBEER0.5%kNo 9IRS ERE1.0% » FH No.10 Pt FHR (RIfELERE ) Bl BRK K
2EHBHER B4 RA - KEHER  RR7 - £ 75 KB » RTHREUERMEEFE 0.5 5K
0 90 KRK » “HKRITEBEEZR » WIRFYEE No.l & No.9 Bt 5 5% 7.00 K%K 7.23
AR BHIRRE S IR 959 A% - 882 A% » LUK 10 #iith 685 A% - BANo.9 R e R

#6 SAEBRBMESREFHMNMIBERRESZ ME
Table 6 The effect various level of choline chloride added to the test diet on the gr-

owth of Penaeus penicillatus.

Pond number 1 6 7 8
Choline chloride ( mg~/100g diet ) 60 300 600 1,000
Number of prawn 200 200 200 200
Density ( pieces/m?) 25 25 25 25
Initial average B.W, 0.02 0.02 0.02 0.02
After 15 days average B W, 0.18 0.21 0.22 0.24
After 30 days average B W, 0.97 0.97 0.94 0.85
After 45 days average B.W, 1-40 1.37 1.30 1.49
After 60 days average BW. 3.21 2.52 2.40 2.79
After 75 days average B.W, 5.44 3.64 3.84 4.95
After 90 days average B.W, 7.00 5.74 6.51 7.09
Survival rate (%) 68.5 55.5 61 48
Feed coefficiency 2.3 3.07 2.74 2.67
Total body weight ( gm ) 959 637 794 680

Percent gain % 34,900 28,600 32,450 35,350
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Table 7 The amount of vitamins added to diets to the growth of Penaeus penicillatus,

Wmin amonut 0.5% 0.1% control

Pond number 1 9 10

Average body weight initial (gm) 0.02 0.02 0.02
Average body weight after 15 days (gm) 0.18 0.20 0.19
Average body weight after 30 days (gm) 0.97 0.90 0.83
Average body weight after 45 days (gm) 1.47 1.47 1.34
Average body weight after 60 days (gm) 3.21 2.40 2.85
Average body weight after 75 days (gm) 5.44 4.29 5.0
Average body weight after 90 days (gm) 7.00 7.23 6.65
Feed coefficiency 2.3 2.36 2.40
Percent gain % 34,900 36,050 33,150

Survival rate % 68.5 61 51.5
Total body weight (gm) 959 882 685

8% YHMERFHBFAHKE + No.9 RmHEERR 36,050 ZREMME - BEFEREARES
c AHAEAREBENRERNABREFTEES  BSRAFELTLE -

e

W =

HRMEEARRERBATNESK  CLABARARRALANARYT » B THRESEREARE
ATERFBERME > H1990F 4 A138F 1990 F7 512 BERAERR > - FERERAS
ETHO0.1%~1.0% > BRI 5 IR AR FRK - REALBEEMRT OB ER0.02AR »
HEEER25 B/ m* » G5 90 K% » B AARAKERELE 4.17 gm~ 7.40 gm 2] » A &R
B MERRRNETE 0.1 ZRHEATLANTATHRBRTEREZRERIEER « B4 - M
0.06 %~1.0 LA & &2 KAERERHFHBRE OB KEREAER 2 RN B IERK » B
FREAKR L MBHEE - AFHR > HIN0.06 ZE BB EFH - IRBRASRIFHKER

@ B

AHBRBEGHY  ARERBITBMR—AMXFRLE » EXKEARFTERSFRACHE
1T » ERRBRGLUEFISER - BRH -
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