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Table 1.

AHEERF O R ERRERE )T, EE 2% H-440
HOHEEESERTL S (Table N0 o SRES R 1 45 551U
FH AEAARIMEERE CARNIRINL-HEER C(AA),
L-ascorbic acid-2-sulfate (AS) K Polyphosphated |-
ascorbic acid (APP) %U#H 9 —EH & - FEEEE
TRAW - #AERE C BIRIIEAEN 100 mgkg #
AA TEE - BAEDIEMER B EIE B - BRIRBUK
#7 3 BoA ERK 2 ZRATREEHIRETR BLL 40°C
WYL AR, - G2 R BRI ORFEF - EE]
IR R

Composition of the basal diet®.

Ingredient Amount (%)
Vitamin-free casein 38
Gelatin 12
Fish oil 3
Corn oil 6
White dextrin 28
Vitamin premix” 1
Mineral premix* 4
Carboxymethylcellulose 2
a -cellulose 4

Ascorbic acid sources were added to replace «a -cellulose.

PVitamin premix (mg/ 100g of premix): thiamine, 5; riboflavin, 20; pyridoxine-

HCI, 5; choline chloride, 500; niacin, 75; Ca-pantothenate, 50; inositol, 200;

biotin, 0.5; folic acid, 1.5; L-ascorbic acid, 100; cyanocobalamine, 0.01;

vitamin K, 4; vitamin E, 40.

‘Mineral premi x ( g/100g of premix ):

NaCl, 1; MgSO,.7H,0O, 15;

NaH,PO,.2H,0, 25; KH,PO,, 32; Ca (H,PO,),.H,O, 20; Fe.citrate, 2.5; Ca.
lactate, 3.5; ZnSO,.7H,0, 0.352; MnSO,4H,0, 0.162; CuSO,.5H,0, 0.031;
C0S50,.5H,0, 0.001; KIO,, 0.003; a-Cellulose, 0.45.
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Fig. 1.  Weight gains of black porgy fed diets supplemented with three types of ascorbic acid

{L-ascorbic acid (AA), L-ascorbic acid-2-sulfate (AS) and polyphosphated ascorbic acid (APP))

or no vitamin C (AF) in a 8-wk trial.
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Fig. 2.  Survival rate of black porgy fed diets supplemented with three types of ascorbic acid (L-
ascorbic acid (AA), L-ascorbic acid-2-sulfate (AS) and polyphosphated ascorbic acid (APP)) or no
vitamin C (AF) in a 8-wk trial.
Table 2. Growth performance of black porgy fed diets
supplemented with three types of ascorbic acid for § wk'*.
Ascorbic acid  Initial weight Weight gain Survival rate
(100mg/kg diet) () (%) (%)
AF 3.5+0.7 156.9+£23.4% 32.0+8.4%
AA 3.520.5 215.5+22.4° 86.7+8.2™
AS 3.3x0.7 221.6x24.7" 94.0+9.6¢
APP 3.4+0.6 225.6+36.3° 80.0£6.3"
"Means within a column followed by the same superscript letter do not
differ at p>0.05.
2 AF: ascorbic acid-free; AA: L-ascorbic acid; AS: L-ascorbic acid-2-
sulfate; APP: Polyphosphated ascorbic acid.
T TR FECE T ug/ml) -

£/ VCENEERBAE % > BRMBKPHLER
CEBESEHMHEMYAEEEME AR (p<0.05)
(Table 3) - HEHMW P HEA FC RIE - DIERE] AA
AESEES (9.59 ug/ml) » APP fi&k .2 (6.35
pg/ml)-AS #H£53.40 ug/miAF SIEBRIK (1.07

HAAFR TS E C BEKHE - DI
APP HlEBEE (16.06 ug/g) » BEESNHM=
A (p<0.05) (Table 3) - AA AR (4.78
ug/g) » Bl AS # (3.07 ug/g) MW B EFEEMEE
oo MERZHAER C Y AF MHIFRHESR C
EHEHAFE0.52 ng/g > WH MMM EFEEEE
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# (p<0.05) -
= [T
MEAGRZHELEE CH AF HZ2MAB B

(29%) ~ MATE LT (7.88 mg/d)) FIALILERSEL (4.04
X 10° cells/ml) #5 88 # K HY & 45 0 # 24E & CH

B AA fHES 35.33% - AS #15S 34.67% » APP fHR
35.33% » R BAH R T EE R SRR AT - fEIALER
BE > DL AS MBS (9.95 mg/dl) » AAP #HRZ
(9.32 mg/dD i AA %8 (9.17 mg/dD) B2 AS #HRSAHHZE
5 (p<0.05) - TEALMIEREL | - DABRAS APP FHE A
& (5.71x10° cells/md) » AA #H (5.49x10° cells/ml) 2%
23 AS HES 5.15x108 cells/ml » FIRT = ¥R EEE

(p<0.05) (Table 4) - 7EIMATELL £ - WIAEAESE C M MR-

Table 3.  Ascorbic acid concentration in the liver and blood of the
black porgy fed 8 wk on diets supplemented with three types of ascorbic
acid'?.
Ascorbic acid Liver Blood
(100mg/kg diet) (©8/3) (1 g/ml)

AF 052 £ 0.90° 1.07 £0.117

AA 4.78 +1.62° 9.59 +0.35¢

AS 3.07 = 0.04° 3.40 £ 0.24%

APP 16.06 £ 1.17¢ 6.35+0.17°¢

! Means within a column followed by the same superscript letter do not

differ at p>0.05.
2 AF: ascorbic acid-free; AA: L-ascorbic acid; AS: L-ascorbic acid-2-

sulfate; APP: Polyphosphated ascorbic acid.

Table 4.  Hematological parameters of black porgy fed diets supplemented with
three sources of ascorbic acid for 8 wk %,

Source of ascorbic acid Hematocrit Hb concentration RBC count
(100mg/kg) (%) (mg/dl) (X 10° cells/mi)

AF 29.00+1.00° 7.88+0.08? 4.04+0.08°

AA 35.33+1.15°P 9.17+0.53° 5.49+0.12°

AS 34.67+1.15° 9.95+£0.18¢ 5.15+0.17"

APP 35.33+1.15" 9.32+0.41" 5.71+0.33¢

' Means within a column followed by the same superscript letter do not differ at

p>0.05.

2 AF: ascorbic acid-free; AA: L-ascorbic acid; AS: L-ascorbic acid-2-sulfate; APP:

Polyphosphated ascorbic acid.
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punctatus®® ~ FIEEE#  Cirrhina marigala®” [ 5250
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L-ascorbic acid-2-polyphosphate and L-ascorbic acid-2-sulfate Have Equal
Antiscorbutic Activity for the Black porgy Acanthopagrus schlegeli

Abstract

Purified diets were formulated and fed to four groups of black porgy Acanthopagrus schlegeli fingerlings for 8
weeks. L-ascorbic acid (AA), L-ascorbic acid-2-sulfate (AS) or L-ascorbic acid-2-polyphosphate (APP) were
supplemented to the test diets at 100 mg/kg diet ascorbic acid equivalence. The control diet was ascorbic acid-
free. The result indicated that APP, AS or AA had antiscorbutic activities. There were no gross signs of vitamin C
deficiency in any of the fish fed AA, AS or APP, where as hemorrhagic exophthalmia, ascites, fin hemorrhages,
spinal curvature and reduced concentrations of ascorbic acid in blood and liver were found in the control group.
Ascorbic acid content was highest in the liver of the porgy fed APP diet. This result indicates that APP has

equimolar activity to L-ascorbic acid as a vitamin C source for black porgy.
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