Y a
NUNIIDION

11u1'neg

o y o a
nsuszue NIENTIUNHASHAZANNIDL. 2536, MIABININAIAT T5eRUNYYY
4 ] o
ﬁﬁﬂiﬂlﬂ'lﬂﬂ']&lﬂ3!.!1"\3'1J5$ﬁ’lﬁ'17|ﬂ 1NA. NIUNNNNIUAT.

ne'lng. 2539. msUszanamsysui

a a J
AFUATHININITWIUTY TUIATTLHS ,7

AR 9T 19 0 NUDY 1118 /’
Se E

a 4 o
AIENITININYIAITANTING LB .534. N1TNIHUANINTTIULAL

ad 5 | - a o =
15 M3 a0 I LA FEMANTENI1INNMaasimalulag
LAEMINAINU.
uzd Yasianau. 2530, Mydild¥alslne1nnisg ﬂmsﬂimaumsemmm

v

uszmﬁﬁﬂuﬁ'qmﬁ AT

Q 4 °
W3 UNINAIN (Penaeus monodon

1A% UINTOIH 15148

szuq. vih 1-

a

33U FITNFINA. 253
Fabricius) 38881 Puviuein IWIanIaiNINGI§e.

4 a o o o w a J a 4
TWIA AW USY Y ) £ anu Taidsudalas

)

ﬂiqu]wuw'] ’J-":~__m_ \“

[ a

AN Yusianau. 253@ AT N 1Y e 14116) uazuummﬂm’_]mﬁ’uisﬂﬁ’amﬁm

N1H1D . i H | ~ Y
g AN FUNAINYIA Y
Anggawait - satyabudhy, A.M., Grant, B.F., and Halver, J.E. 1989. Effect of

L-ascorbyl phosphate on growth and immunoresistance of rainbow trout
(Oncorhynchus mykiss) to infectious hematopoietic necrosis (IHN) virus.

Proc. Third Int. Symp. on Feeding and Nutrition in Fish, pp. 411 - 426.

Anonymous. 1988. Shrimp hatcheries. Coastal Aquaculture. 1(1) : 4-6.

Association of Official Analytical Chemists. 1980. Official methods analysis. 13"ed.

Washington : Association of Official Analytical Chemists.



39

Benitez, L.V., and Halver, J.E. 1982. Ascorbic acid sulfate sulfohydrolase (C2
sulfatase) : The modulator of cellular levels of L-ascorbic acid in rainbow

trout. Proceedings of the National Academy of Sciences , USA.

79 : 5445 - 5449.
Borrer, S., and Lawrence, A.L. 1989. Effect of lipids and cellulose on the

Abstracts of Aquaculture’89. Los

digestibility of penaeid shrimp diets.

4 %’/ﬁ and pond soil analysis for
—

aquaculture. Aubumtd ty, Alab u

Angeles, U.S.A.

Boyd, C.E., and Tucker,

Cowey, C.B. 1986. The u\ prevention of peroxidative
damage to tiss A(/ A \\.a hemistry, 2 : 1 - 4.

Deshimaru, O., and ified diet for prawn :
adequate dietaryfleyelgof ascorbic acid and ihositol. Bull. Jpn. Soc. Sci.
Fish. 42(5) : 571-576. ff |

Desrosier, N.W. 1970. ThE tcURbTsays eservation. The AVI Publishing

Company, Inc,, Wes stions, 31 pp. 141 - 149.

Gabaudan, J. 1992. 1R u‘? olyphosphate in shrimp
(Penaeus vanngnez. Ab
Nutrition and Feeding, September 7 910 , Santiago, Chile.

Goldblatt, M. ﬂi&ﬁ@%ﬁkﬂi“ﬂlﬂﬂgﬂ it Tasding S

pelleted ratlons F1nflsh°Nutr1t10n and Flshfeed 'IUhnolo ; Vol.2,
AW AND 25U
9

Grant, B.F., Seib, P.A., Liao, M.L., and Corpron, K.E. 1989. Polyphosphorylated

tern@onal Symposium on Fish

! 117 - 129.

L-ascorbic acid : A stable form of vitamin C for aquaculture feeds. Journal

of the World Aquaculture Society. 20(3) : 143-157.
Guary, M.M., Kanazawa,A., Tanaka, N., and Ceccaldi, H.J. 1976. Nutritional

requirements of prawn, requirement for ascorbic acid. Memoirs of the

Faculty of Fisheries of Kagoshima University, 25 : 53 - 57.



40

Halver, J.E. 1989. The vitamins. Fish nutrition. Academic Press Inc., 2" edition.
San Diago, pp. 31-109.

Hilton, J.W., Cho, C.Y., and Slingér, S.J. 1977. Factors affecting the stability of
supplemental ascorbic acid in practical trout diets. Journal of the Fisheries

Research Board of Canada. 24 : 683-687.

Hilton, J.W. 1984. Ascorbic acid-mineral interactions in fish. The Royal Danish
Agricultural Society, Copenhage k, pp. 218 - 224.
Hughes, R.E. 1964. Red of ¢ & acid by animal tissues. Nature,

Kanazawa, A. 1984.

and shrimps. Proceedings of

the First Inte ré of Penaeid Prawns/Shrimps.

SEAFDEC Aq Philippines, pp. 123 - 130.

Kittakoop, P., Piyatirafitiy@rakul, 8. and Mepasyeta, P. 1996a.  Detection of
erdor v

metabolic conversionsfof asebrbe 21 )sphate and ascorbate-2-sulfate

. SIE T - r 5 v
to ascorbic acid in tigerprawn (Pex s monodon) using high-performance

liquid chromatography and €ol imetry~ Com 'chem. Physiol. Vol. 113B,
N
AN d Mgasveta, P. 1996b. A

No. 4, pp. 73 ,y:__r ,
Kittakoop, P., Nanta, SEPiI 3

rapid gel stainifdgetechnique fogdetection of phosphohydrolysis of

(T T DY 71 ks M
oV QRGP L1

Latscha, T. 1992. A brief comprehensive introduction to its characteristics and
benefits, Rovimix stay - C (L-ascorbate-2-polyphosphate) the superior

source of vitamin C for aquatic animals. Roche Aquaculture, P. 89.

Lightner, D.V., Hunter, B., Magarelli, P.C., Jr., and Colvin, L.B. 1979. Ascorbic

acid : Nutritional requirement and role in wound repair in penaeid shrimp.

Proceedings of the World Mariculture Society. 10 : 513 - 528.



41

Lovell, R.T. 1984. Ascorbic acid metabolism in fish. The Royal Danish

Agricultural Society, Copenhagen, Denmark, pp. 196 - 205.
Lovell, R.T. 1989. Vitamin C for L-ascorbate-2-sulfate and Mg-L-ascorbate-2-

phosphate for channel catfish. The 3" International Symposium on Feedin

and Nutrition in Fish.

Machigashira, Y., Abe, S., and Itoh, S.

1?90 Effects of Mg-L-ascorbic acid-2-

phosphate on (Penaeus moneodo tress condition. Bulletin of the

;';\\.
Japanese Society of Scigatifie I henes ___-v

Maugle, P.D., De Antonis, 41993. High-performance

liquid chromatogr. ochemical detection for

the determination nin C. Journal of

Chromatography,
Menasveta, P., Piyatiratiti Evaluation of

L-ascorbyl-2-polyp ack tiger shrimp (Penaeus
monodon Fabricius).

of the giant tiger prawn.

! \

Motoh,H. 1980. Studies o
gl

Aquaculture D epartment, Sou erigs Department Center,

Philippines, pp. 1 -@28. m

Sandnes, K. 1984. Some apests of ascorbidlacid and reproduction in fish.

us sl mJ 4l ﬁxwfi’lﬂ‘ierjark op. 206 -
SAS. 1985.. kﬂglﬁﬂnzlls§£glumagumrﬂ ;L@, EJ pp.

Sato, M., Yoshinaka, R., Kuroshima, R. and Ikeda, S. 1987. Changes in water

soluble vitamin contents and transaminase activity of rainbow trout eggs

during development. Bulletin of the Japanese Society of Scientific Fisheries,

44 : 1151 - 1156.



42

Seib, P.A., and Liao, M.L. 1987. Ascorbate-2-polyphosphate esters and method of
making same. Patent and Trademarks Office, Crystal City, Virginia, U.S.A.

(4) : 647-672.
Shiau, S.Y., and Hsu, T.S. 1994. Vitamin C requirement of grass shrimp,
Penaeus monodon , as determined with L-ascorbyl-2-monophosphate.

Aquaculture, 122 : 347 - 357.

-ascorbyl-2-phosphate as a vitamin

orld Aquaculture Society, 19 :

Shigueno, K., and Itoh, S. 1988
168 - 174. 7 |
Slinger, S.J., Razzaques _afidChol C at
Finfis __ d.Eashfeed le
Verlangs-Gesell§€hait, Ber il, We: \\\\\\\

bRy "" R.J, 108
. Peraoy * A _
acid supplementation Jon E?E—ﬂ-i ilify, sutyvival rate and fry performance in

ent Leaching From pelleted

rations. ology, Vol. 2. Heenemann

425-434.

Soliman, A.K., Jaunce he effect of dietary ascorbic

Oreochromis mossambicis: = Aquacu b 60%: 73.

Sutjaritvongsanon, S. wal stages of prawn, P. japonicus

Bate, using e Gazette, 37(3) : 243-248.
Tolbert, B.M., Downin@M arlson Knight, MK, and Baker, EM. 1979.
Chemistry and métabolism of ascogbic acid and ascorbate-2-sulfate.

Depm%u&rﬁtmmﬁo%ﬂaﬁlﬂ@er, Colorado

Tolbert, B.M., and Ward, J.B. 1982. Dehydroascorbic. Ascorbié acid : chemistry,

oF KRkl P WL TR R T T

U.S.A. pp. 101-123.

Tucker, B.W., and Halver,J. E. 1984. Ascorbate-2-sulfate metabolism in fish.

Nutrition reviews. 42(5) : 173-179.

Tucker, B.W., and Halver, J. E. 1986. Ultilization of ascorbate-2-sulfate in fish.

Fish Physiology and Biochemistry, 2 : 151.




43

Yamamoto, Y., Sato, M., and Ikeda S. 1977. Biochemical studies on L-ascorbic

acid in aquatic animals, Reduction of dehydro-L-ascorbic acid in fishes.

Bulletin of the Japanese Society of Scientific Fisheries, 43 : 53 - 57.

AuEINENINEINS
RINNIUUNIININY




AULINENINeINg
AMIANTAUNNIINGIAY



45

IANTITHAUNIND1113AINITUBI AOAC (1980)

a d a Ay
n.1 msams1zwﬂsu1mm1m$u°lumms

4
aunsal
v
- f1uns2Iileg (Porcelain crucibles)

mamma (Hot air oven)

Tammmw (Desicc ’, //
33ms1e

1 audonssit e, mJ ""u D] amaﬁ“lusz]ammmﬂunm 2
\"‘Q\ Az1969

\ Tnuduen) ldasludae

s Tue Yaselmouluiofaad

2
NILIUBY
3. audIeNIzIleN 1 YUa2 New 0 a3 Wrausaeunal 4 ¥ lus 1
. 2 1 g Q'J Oa‘ 4 T
178N3211/990001NAD g NUFY wazFMInedIN
=
GHGI)

Y
o a <
4. 1hdensziie i 120 sernisariemilunal

3 2 TualdesliEul Iy iogen

i

mmum%wm

UANAINUNINAI OO(Bgﬂwﬁﬂ\‘iu1ﬂ’Jﬂfﬁj3!‘Uﬂ\ﬂU‘U’é] 4 euldanuauanay

sty ki bbb bro s i

o

6. mmmﬂimmmm“vummmamq

YRAANDRALRIANAY

D "'5;; 21989

e 4@nﬂw‘umﬂmu fiia

C

¥ Y
19 a= 1INV eI9 NI Lo aLAI9819neUBY (ATY)

Il
o Eos

v
MITAVBID20NT 2D ALAIBENINAI (ATY)

(on
Il
e To

L4

U UNUDINIDE19DINIT (ATN)



46

.2 ﬂ'li’)lfﬁ1$ﬂﬂiu1ﬂllﬂ11u01ﬂ1‘i

qunsel

- i A5eUFY Muffle Furnace (Carbolite, model EML11/2 serial no.
11/86/1468, Bandford, Sheffield, England)

- 82903 S‘Aﬁi'ﬂﬂ (Porcelain crucibles)

g
- TogAAX¥U (Desiccator)

ada d
ATAUAIICH

Y &
1. INIDAWYNITIUDS

'@uwgﬁ 600 oasnaEue (i
—

ol/ o X < n‘l :’ 0
a1 1 ¥l 1100 Ay ﬂﬁﬂﬂiﬁlﬂﬂ!lﬁ%‘lﬂﬂ'lﬂuﬂ

2619021909
Q.J L% 1 - ) / gl % ] 1 Y
2. AINI9Y | 24050 (a1l nuduew) ldlunae
) LAY
asziteai vy ou 1d29911 T luen
9 ~ )
WIANNITOUGINQUN et

b4 L ¥ s Y
3. hdaenszi oy ulogannudsumazFimln
9019021080

4. snalSuiadiuessae

d. :' Y 9 dy 1y
Lﬁ) a = UTHANUDINWNITZEUB I (PIN)

uﬂﬁnm%m%%ﬂ%fﬁm (n3W)

v

umuﬂmméﬁamqmmmm

ammn‘imummmaa

.3 miams1m1J5mmT1Js?m°1umms

ginsal
- Gerthardt Kjeldatherm Digestion Unit
- Gerthardt Vapodest 1

GRFIGH

_ #15a2a18n30 Sulphuric (H,S0,) ity



47

- Myazaensa Sulphuric (H,S0,) 4T 0.5 N

- 1592218 Sodium hydroxide (NaOH) 134U 50 %

- 715922180 3A Boric [VUTU 4 %

- Catayst ¥ilauia (1 nﬁﬂﬂszﬂﬂuﬁw K,SO, : Se Tugns1dau 1000: 1)
- Indicatoréﬂ!‘fluﬁ')uwﬁu"llm Methyl red 0.625 n3uLa% Methylene blue

0.480 nFuaza1v1u Ethyl alcohol (50 ml, 95%v/)

ada
’J‘ﬁ’J!ﬂ31$‘H

1. ‘i?aéhadnmw winuuuey) laasluviasa

3. 11lsznouneann UV
VUG IMAN I
4. 15 FUFEE LAANNDUNAN 20

= g ‘ = ' Y a v
DAMUFAFYTANN 15-20 #1Y 71IR9380 asmraisa Uaeslviinamadesy

S ¥ L By o v v =)
%uﬁuyjsm"lﬂmsaxma“lﬁ ATENB 01 3Ja)c EJE]EJE]E)ﬂlITJNul’Ji]uﬁﬁaZQWM

hydroxide L 50@ ‘ mﬁnﬁ’u"lﬁ“lumm Erlenmeyer

flask w‘usmmsa A10n5ABeric MUV 4%@AUIY 100 NaAANITFUAN Indicator 5-6

noa (mia‘"mﬂﬂuﬁ:]%ﬁ%ﬁwgsflnﬁhmmﬂswmm 300

uaaans (Ave qmsawmaﬂwgﬂaaumﬁﬁmuﬂuﬁwa

AN AR ADENA o5

q = Y] ]
7. s ldsauveanlnds

U TUsau (%) = axbx625x 1.4

C
A . . Aq
19 a = normality UBIT15LA19NIA Sulphuric 14 laasn
b = 151U 13aLa1UNIA Sulphuric 114 lawsn (Giadans)

Vv
¢ = MM UNUBINIDY198IHIT (ATN)



48

a ¢ a o
n.4 ﬂ'li'.llﬂ513"1]51!131‘1%”“1“811415

4
guUnsal
- 1n3098AA V31U Gerhardt Soxtherm Automatic 3U S-11
2
- TogAAU¥U (Desiccator)
- N5EAIYNT09 Whatman no.1

- Thimble

.‘
_

- Petroleum ether
\\h ... Funar 12 $alua

AT IEH r/
1. suvIAd \

v [
wldiminaen  Jddelei; i aan A az T minedaziBen

v ! S‘
2. %9901901 s U .ie \ hvdnudusy) udlrviedoe

'ﬁ!

NIZATH¥NIDI Whatmandio. L __-ﬂ:ie:_f
(D

Tll?.@i‘g

| W 24 ] “H v} =
3. ldvieddeg1989’ L339 IU0aafia 1A Petroleum ether

Foliudaada Uszanm 75 § ana (52399611% Thimble usoglu

Petroleum ether)

4, ﬁﬁnﬂﬁ i hfszasunuL ;l' Soxthem Automatic (1@

Ror =2 LY 9 Y
sone oil Fuduagremanussulv

e

AINFUDY Oil bate @‘Uﬂu !
ﬂuaﬁﬂsmw%ﬁﬂﬂ"h‘n 1500971 aLT o AN INGUBY Pressure control pump 1AL

Cooler °lwm"lvﬂau ﬂ élm ﬂ:ﬂg aﬂﬂ;ﬂtﬂ ﬁerm Automatic

ﬁuﬂuTanmmmimﬁwm1amumm°lmﬂﬂﬂ1ﬂ-f1{eﬂux NAVUVDY
Petrolel:i m}%ﬂ j mm,-r&mgzllﬁ)uummﬁvma
Petroleum ether 9on 1ALV luTuTiada ldudrevuinasalusiufl 120 oeem
= I~ o A o @ Py 1 Y 4(
rarsea Wunan 1 $yTntenunimidnash Udesliiiululogannuiu
A v < Y o o :’ Y ] =
6. wevlagnawuadanillyaiminedeazidea
7. e lviuvesdieena
e lusiv (%) = (b-a) x 100

C



49

o

2
A C%

e a=1miinvssviaana ludunsumsana (nSu)

L

b = Whmiinvesviaaia lusiuuaz ludiundsmsana (nfy)

o

e

¢ = 1M NUBINIBY1991H15 (ATN)

a d a
n.5 msaasendsnaudulelueig

,&:6/16 F91/52noUAY Hot plate, T

AINBS (Beaker) 600 HaaNT# und ¢

gunsal

a I Y
- ganTIeiduloves

- ATYATNNIDIY
S UHIANNS
v A

- B8N0

2

- Toganuy

- 152Y (Funnel)

- AsTAHAAN A
=}
RPIGHY

- @15aganenia S

- aTany 'o*- —— Y 3B N

- 95 % Ethyl alghol
’J‘ﬁ’J!ﬂﬂu‘H

%qéﬂﬂuﬂQﬂmﬂnfﬁtm(ﬂmguuuauﬂﬁaﬂu
00 Hadans WuaFaza1enIa Salfuric WUTU 0255 N 314U 200

i “ﬁm\mmeumamﬂzm T ——

9 9 @ A
ﬂlﬂﬂﬂiﬂﬁlﬁﬂﬂﬂ‘l}muﬂﬂﬂ t"ﬂﬂ Heater 1‘”9'3']313'f]uﬂ‘lJﬂiﬂﬂulﬂﬂﬂ!ﬂuna1ﬂigﬂ1m

30 YN

v
v <
2. PUNTTAINATOL Whatman no.41 wazdensziiies deslmaululage

A
AITNYU



50

1] v
3 psesmsazawlude 1 diunszaunsesrian LTt mawimiln
v SI:' v v {1 aa = o 9 Aa
uuuew) lHhnaudedunaaluinmnes uazanazneunfauy AIZAY
v ]
ﬂ'iaaé’wﬁmé’muwmmmnﬂuﬂsﬂ (ﬂﬂﬁﬂm’humzmumuﬁ)
° ] H ] o a
4. Yhaunmasuunseaunsedlaadlulinmes @wua15azaly Sodium
hydroxide [Wu9u 0313 N $142u 200 Haaansaredediauunszamnseslvinua
duliineailuna 30 i

A ' H a Y :’ o
5. nypanzneulude 4 Adunse # uHURNLAA A ThInA U UVLA
4 3 Y 9 - N_""' a

ﬂ’J]ﬂJL‘ﬂUﬂN AINUUANA aﬁam

valgavgil 120 o3

G

6. UINTLATHNIDMATE n 91 ¢ 1 . -' ' "ﬂ‘uu

I Sl

‘4 Lau"lf\‘lu“’n\lﬂﬂﬂ'Nﬂzlﬂﬂﬂ
/ ﬂ o o A ]
? ‘ n ) { 1 G <

AN (mmumuﬂmm

eyaiFaadszana 2 ¥

7. 11N5ZA Y

wou) 11 i lua a0l 0 UG s Ua ﬁ

' a Aﬂ\r. .
2YNNALIDYA [ Pl
[ AC i ’
; Y .;.‘
= 1\

mmwua“mumuﬂ

8. fAudI e

USunanduld (;- )

>

o= ul’rwxm (A5Y)

ﬂuﬂ%m&m§Manﬂﬁ
y ﬂ@mammwnwmaa

Psmamslulamse (%) = 100 Tsau+% lusiu+oadulo+%nnudu+ %)



51

700 - 660.38
600
500

400
O 3010w AA Tuaung

MW 50w AA Tuiflar
300

UFuou AA (uglg)

200

100

Autineninenms

RINNTUNRIINY1AY

0

[ = . Y o ] ASI
71 6 USwra Ascorbic acid (AA) Tuemisuazsileds p,, iiodiuga

A

N1INATDI



52

14 13.166
12276 i 12204
o W “"I“H‘ iz // 11328 11288
M 107
—~ L — W - .:l ........ : M ” T
: i I w_,,,
So " B
1@ it | i |
& [ o T
g \mw
a (i
g 8 HW’
& i
SO —— | — P = | S| ! ;
z B umwminiads
§ 6 W [ A wenLeds
T

dnunLRas
AN

0 = | mmmw
ﬂ‘lﬂEJ’ﬁ wﬂmswmn's

’QW’W&Nﬂ‘ﬁﬂJ 1AINYAY

v
=

:I G { = 4 4 :
97 hwinmdsuazanueumdsusna P, Wedugansnaaes



53

90
80
70
60

At (%)

DATITAALRANE

50
40
30

ar

20
10

POSTLARVA

ﬂ‘iJEJ’mEJV]TWEﬂﬂ‘ﬁ
2] o) SDADAMAAINELIN Bl

INAUFFUuUVMIY 6 gas



54

$ :‘ { o n’oy o a ] L] a :
M3ii 11 gummihmzaidafhannsadis¥inegldedialng

n"lammw'ﬁ'\
flan g | AMAN | pH | DO |NH,-N|NO,N
(°c) pt) (mg/) | (mg/) | (mg1)
Boyd & Tucker | 25- ‘\"‘M "f; | >3.5 [0.4-2.0
(1992) — 7z
NIENIANLNANART 5 >4.0 | ladifiu
walulatiiaznig 0.4

WRIU (2534)

nuUszae (2536) 5-8.5| 5.0-7.5| 0.4-2.0

2 :” f:‘éf;, < A ¥ | a
WNELUR ¢ 1NN 3 bUBEE SAIRIL7 A1) ?N7m1uL[51?VIVLQ LLWIN‘E??N‘]I'WI

RN

AULINENTNEINS
PRI TUAMINYAE



53

a d = [ Y aa
ﬂ”li’)lﬂi1$Hﬂ’J'llluﬂi‘lji’lullﬁ&lﬁUUL‘VI(J']J'EM?'Iiﬂﬂili]ﬂf]\‘ii%ﬂ% Zoea NNADNH
. General Linear Models Procedure

Dependent Variable: Zoea

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 5 7279.775000 1455.955000 51.21 0.0001
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General Linear Models Procedure

Dependent Variable: Mysis

Sum of Mean
Source ~ DF Squares Square F Value Pr>F
Model S 4780.260000 956.052000 27.02  0.0001
Error 19  672.300000

R-Square
0.876700
Source DF
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Source DF Typ Mean Square | .\ >F
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General Linear Models Procedure

Dependent Variable: Postlarva

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 5 4729.066667 945.813333 44.47 0.0001
Error 24 510.400000

Corrected Total 29
R-Square
0.902586
‘Source ate, F Value >F
TRT 8133331 '\ 44 : 001
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D 32.600 5 ®INITFAT ﬁnﬁu L-ascorbic acid (A)

E 25200 5 ®IMIEAIN IUANINNUTF (N)



v Y ¥
TREATMENT=1 : 318898209 1M15gA5911AY Ascorbate-2-monophosphate (M)

N Obs Variable N Minimum  Maximum Mean Std Dev
Zoea 5 84.5000000 95.0000000 89.0000000 4.1079192
Mysis 5 38.0000000 54.0000000 36.4000000 2.1730961

Postlarva 5 46.0000000 60.0000000 52.0000000 5.8309518
[ 4 [
TREARMENT=2 : 99112898289 1M15gn5N1AN Ascorbate-2-polyphosphate (P)

N Obs Variable N Minimum  Maximum Std Dev

Zoea 5.1356595

Mysis 4.8166378

Postlarva 3.2863354
TREARMENT=3 :

N Obs Variable
Zoea
Mysis
Postlarva
TREARMENT=4 :

N Obs Variable Std Dev

Zoen . 00~ =93 50000007 00000 5.3921235

Mysis 5 : 000 # 524774
Postlarva 5 400 ...- 3.8470768
TREARMENT=S : ﬂmzaﬂav}wmmsﬁmmﬁu L-ascorbic acid (A)
o e AU HRI NI T
Zoea % 55.0000000 71. 0000000 61. 8000000 6. 5821725

AN TS ot N o

v

TREARMENT=6 : 113698881113 ga37iiAin Coated ascorbic acid (C)

N Obs Variable N Minimum  Maximum Mean Std Dev
Zoea 5 56.0000000 68.0000000 61.0000000 5.2081665
Mysis 5 46.0000000 66.0000000 42.2000000 4.8636281

Postlarva 5 28.0000000 40.0000000 34.0000000 4.8989794



a d P P aa
ﬂ'li’J!ﬂi1811?1'3111!1‘1]31’5')141@311'?Uﬂl‘ﬂfJ‘]Jﬂ'J'lllUTJlﬂﬁU‘Uﬂinﬂ P, NNd 0

General Linear Models Procedure

Dependent Variable: Length

Source
Model

Error

R-Square
0.233607

Source
TRT
Source

TRT

Means with the @f!_ et

Duncan Grouping gan

Sum of Mean

Squares Square F Value Pr>F

145.4535000 29.0907000 17.92 0.0001

eje—r) Lo

O

13. h6 50 @IM1IQ Wlﬁm Ascorbate-2-polyphosphate (P)

ﬂ 1 Eﬂ %) gﬁqﬁaw R FY Fonootosotatc 00

q WW AN ‘EWWWQ AR

&
C
G
C

11.328 50 mmmmmﬁu L-ascorbic acid (A)
11288 50 ®1M15gAsh liAnImaud (N)

11.288 50 611415?191'5“?1!531 Coated ascorbic acid (C)

59
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B v
AaNiAeR180IM15gATNUAY Ascorbate-2-monophosphate (M)

TREATMENT=1 :
Mean Std Dev

N Obs Variable N  Minimum Maximum
14.8000000 12.2760000 1.0780860

Length 50 10.1000000

v ¥ ]
TREATMENT=2 : f’jﬂﬁmmﬁ"wmms YAINIAY Ascorbate-2-polyphosphate (P)
Mean Std Dev

N  Minimum Maximum
9000000 13.1660000 1.6828802

W

N Obs Variable

Length

TREATMENT=3 :

N Obs Variable Std Dev
Length 1.1534580
TREATMENT=4 : ulfate (S)

N Obs Variable N Std Dev

Length

0 1.0694191

orbic acid (A)

TREATMENT=S :
Std Dev

N Obs Variable N
Length 50

‘ 4460417

U

TREATMENT=6 : W}’Jﬂﬂ‘mﬁ ang ‘Vllml Coated ascorbic acid (C)

ﬂumw ERaINa:

Length 9.2000000 14. 4000000 11 2880000

QW']Nﬂ‘iﬂJﬂJWYJﬂEI']ﬁEI
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mnmﬂzwmmuﬂsﬂﬂuug_quuumuuumuﬂmawmﬁ'ﬂ P, N9aDa

General Linear Models Procedure

Dependent Variable: Weight

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 5 90.88789667 18.17757933 5.80 0.0012

Error 24 75.23184000

Corrected Total 29 166.119736

R-Square
0.547123
Source DF >F
TRT 5 - 012
Source DF Ty " e B 'e. >F
TRT 5 90. 312757033 \5.80 10.0012
Duncan e

Critica ‘1
Means with ?;,_

Duncan Grouping @an
A 10.776,, 5 0M3g Gli 2 Ascorbate-2-polyphosphate (P)

ﬂ ) 51’1@8%‘5 PhEsAtgrommeotar o
q ﬁ'] G99 P AR SRS

6294 5 mmsqmﬁnﬁn Coated ascorbic acid (C)

5990 5 @ Msgas liAuIMnAuE (N)

T W W w w

5870 5 ﬂ1ﬁ1i§fﬁiﬁlam L-ascorbic acid (A)
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E v Y v
TREATMENT=1 : ﬁaﬁtﬁmé‘wmms qas nau Ascorbate-2-monophosphate (M)
N Obs Variable N Minimum  Maximum Mean Std Dev
Weight 5 6.1200000 11.1100000 8.2960000 1.8137889

v 9 ]
TREATMENT=2 : faliae9@1801115gas AN Ascorbate-2-polyphosphate (P)
N Obs Variable N Minimum  Maximum Mean Std Dev
Weight 5 72900000 15.5900000 10.7760000  3.0293366

'l

TREATMENT=3 :

N Obs Variable Std Dev

Weight 0.9364828
TREATMENT=4 : tbate-2-sulfate (S)
N Obs Variable \ }\ Std Dev
Weight 9 95300000 4 48. \\o 1.0441599

TREATMENT=S ; scorbic acid (A)

N Obs Variable Std Dev
Weight 5 ;—— ;-- 5489835

TREATMENT=6 : 49138 Qf’l‘gﬂﬂ’lﬁﬁﬂﬂﬂ’lmu Coated ascorbic acid (C)

o v (U9 YA BN

Weight §] 5.0300000 8. 53’00000 6.2940000 1.4052153

RINNIUNRINYIAE



a d a s " aa
msamswnmmuﬂiﬂnwmzlﬂ?Umﬁanﬂimm Ascorbic acid °lue1msmmnn

General Linear Models Procedure

Dependent Variable: Ascorbic acid

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 4 42919.34256 10729.83564 7.57  0.0045
Error 10 14165.23320 2

Corrected Total 14  57084.5757
R-Square
0.751855
Source

TRT

Source \
TRT . \\' 0.0045
Ve .\.,
\

4165523

corbic acid

Critical R

Means with the $aine ]

Duncan Grouping Igan

20182, 2113 g ﬂivyml Ascorbate-2-sulfate (S)

ﬂ‘lJEJ'J‘l’lEJVIﬁWEJ’]ﬂ‘i

18020 3 ®IMIAATNIAN Ascorbate-2-polyphosphate P)
W polyphosp

QRN TN ITEINE

-

B 12462 3 ®IMIIFATNIAY Ascorbate-2-monophosphate (M)
90.18 3 ®INIIYAT AN Coated ascorbic acid ©)

5846 3 ®IMITFAT AN L-ascorbic acid (A)
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44 & a
TREATMENT=1 : ﬁqmﬁmﬁwmms qAINAY Ascorbate-2-monophosphate (M)
N Obs Variable N Minimum  Maximum Mean Std Dev
Ascorbicacid 3 59.8200000 189.4200000 124.6200000 64.8000000

v Y v
TREATMENT=2 : 1a71289@82891M15gATN1AN Ascorbate-2-polyphosphate (P)
N Obs Variable N Minimum = Maximum Mean Std Dev

Ascorbic acid 3 141.7800000 21

8.6200000 180.2000000 38.4200000

TREATMENT=4 :

N Obs Variable Std Dev
Ascorbic acid 7.3600000

TREATMENT=S :

N Obs Variable J Maxgimis Std Dev
Ascorbic acid ‘: 8.4600000 19.4100000

\"'n

ated ascorbic acid (C)

t4

TREATMENT=6 : 991284810011
N Obs Variable N _Minimuni™ = Maximui Al Std Dev

Ascorbic acid 3 §E300000—i2A300000—90:1800000 12500000

AU INENTNEINS
RINNTUUNININY
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m3nszanulsisiusaznlSsuiisnlsina Ascorbic acid lutiiedinsdda

Geneal Linear Models Procedure

Dependent Variable: Ascorbic acid

Sum of Mean
Source DF Squares Square F Value Pr>F
Model 5 2146681.174 429336.235 116.19 0.0001
Error 24 88681.119

Corrected Total 29  2235362.2

R-Square C\ acid Mean
0.960328
Source DF F
TRT 5 21 0.0001
Source DF Ty ' P> F
TRT 5 2146681. 7 336428 - 0.0001

corbic acid

Critical"Rang
Means with the 4%

Duncan Grouping Eean SEATMENT ,,:j
660}9 REN(RP] f’{ lﬁll Ascorbate-2-polyphosphate (P)

ﬂ‘IJEJ’J‘VIEJVlﬁWEJ’lﬂ‘i

616.71 5 0&‘}115 qns ‘Vllm.l Ascorbate-2- monophosphate ™M)

9 W'] RAA TN TRY

70.51 5  ®IN1IY ﬁi“mﬁm Coated ascorbic acid (C)

4192 5 ©IM3gAINIAN L-ascorbic acid (A)

o W W w W

3524 5 91M15gAsN lANINNuF (N)
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TREATMENT=1 : 3138982601115 gAsNIAY Ascorbate-2-monophosphate (M)
N Obs Variable N Minimum Maximum Mean Std Dev
Ascorbic acid 5 489.6763000 741.8181000 616.7115800 90.7236913

s Y v
TREATMENT=2 : ﬁ’ﬂﬁlﬁﬂ“’l”mmﬂﬁ qas 1Ay Ascorbate-2-polyphosphate (P)
N Obs Variable N Minimum Maximum Mean Std Dev
Ascorbic acid 5 494.5649000 813,38 660.3859800 113.3361294

TREATMENT=3 :

N Obs Variable Std Dev
Ascorbic acid 2.1386117

TREATMENT=4 : su fate (S)

N Obs Variable Std Dev

Ascorbic acid , \ \n 00 32.2263663
Y A A e ‘ o 3
TREATMENT=5 : qmmmmﬂm SAAINMAE jcorbic acid (A)
N Obs Variable N Minim = Ma mun ; Std Dev
Ascorbic acid A6 19000—24:839800¢ PIGIR00% | 2.9671267

TREATMENT=6 : ﬂ\iﬂlﬁﬂ\i@PﬂMﬁTﬁ’d (b ‘VIM&J Coated ascorbic acid (C)

N Obs Variable ﬂx wm ‘n Ej%ﬁa‘ Wﬁq ﬂ ﬁtd Dev

Ascorbic acid 64.4445000  80. 9173000 70. 5 115000 6. 5189816

’QW’]Mﬂ‘iﬂJ UNIAINYAY
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robit analysis ¥11933221740ANI1IAY 502

ﬁ1ﬂ1iﬁlan Ascorbate-2-monophosphate (M)

Confidence Limits for Effective TIME

Prob

.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
5
.20
25
.30
35
40
.45
.50
.55
.60
.65
.70
i
.80
.85
.90
91
.92
93
.94
95
.96
97
98
99

TIME
28.80619
30.79075
32.12019
33.15798
34.02682
34.78426
35.46224
36.08050
36.65213
37.18632
39.48215
41.40746
43.13387
44.74549
46.29260
47.81009
49.32561
50.86400
52.45036
54.11298
55.88682
57.81915
59.97947
62.48019
65.52699

95% Confidence Limits
Lower Upper
2498891  31.91518
27.06401  33.80977
28.46597  35.07354

29.56624  36.05775
30.49097
31.29952 71
3202498 38238
32.68780  38.82
3330161
33.87595
36.35019
38.42798
40.28824
42.01793
43.66790
4527220
46.85651  51.62371

48.44265 -
50.05167 7 %

51.70662
53.43579 8156988
5527755  60. ?1

AU NN SNENI

62.26391  69.79776

67

y 44

Liag) ﬂ]ﬂﬂfl\i!!!ﬁﬂﬂﬂ?ﬂ

mim’mmm URIINYAY

71.70484
72.95496
74.37693
76.03255
78.02484
80.54579
84.02350
89.81216

67.57672  77.44615
68.63085  79.02468
69.82288  80.83116
7120216  82.94836
72.85072  85.51470
74.92091  88.78930
77.75108  93.35305
82.40499  101.05812
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; ' A a
obit ysis HIFINIATNNANTITAIY 509

211113 NAY Ascorbate-2-polyphosphate (P)

Confidence Limits for Effective TIME

Prob

.01
.02
.03
.04
.05
.06
.07
.08
.09
10
15
.20
25
.30
35
.40
45
.50
.55
.60
.65
.70
75
.80
85
.90
91
92
93
.94
.95
.96
97
98
99

TIME
19.67929
22.05432
23.70771
25.03270
26.16491
27.16884
28.08074
28.92318
29.71128
30.45568
33.74146
36.60392
39.25243
41.79379
4429539
46.80748
49.37348
52.03609
54.84229
57.84875
61.12949
64.78844
68.98311
73.97444
80.25006

95% Confidence Limits
Lower Upper
03611  34.40440
07743 36.83980
12551 38.50720

18042 39.83367
24226

S1122

38755

47151

.56343

66364

1.30300
2.21666
3.47837
5.18083
7.43602
10.36990

14.10351
18.70756 -, 79.95

24.12240% —

30.07952"
b |

36.14057 1 ‘! 01298

41.91706 176?7454

ﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂ’lﬂi

574 90  613.67574

68

v Y
T,,) ¥8333iiag a2y

SRR NAINYINY

93.61883
96.42745
99.66396
103.48803
108.16869
114.21407
122.77662
137.59409

65.95389  1645.54200
67.49440  1994.94924
69.19990 2475.63736
71.13307 3169.63748
73.39762 4241.77836
76.18550  6076.49060
79.92155 9815.16449
85.93784 20958.81911



HAN13 A IZH probit analysis ¥1¥9ANUAAMIAIY 50%

21¥115 0 Ie I ud (N)

Confidence Limits for Effective TIME

Prob

.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
A5
.20
285
.30
35
.40
45
.50
55
.60
.65
a0
)
.80
.85
.90
91
92
93
.94
95
.96
9
.98
99

TIME
8.68829
10.06015
11.04081
11.84104
12.53455
13.15675
13.72765
14.25982
14.76169
15.23927
17.38664
19.30711
21.12290
22.89863
24.67709
26.49223
28.37538
30.35931
32.48196
34.79088
37.34995
40.25080
43.63453
47.73827
53.01128

95% Confidence Limits
Lower Upper
2.84237  13.92535

3.65421  15.49119
428392  16.58167

4.82690  17.45691
5.31791
5.77407
6.20528
6.61785
7.01609
7.40308
9.23485
10.98912
12.73518
14.51176
16.34540
18.25680
20.26352  35.09509

22.38118 +,37.4
24.62448% #A0.1659]

27.00888 'vi‘g \
b |
20.55454 ‘! 05610

32.29458  51. ?819

ﬂumwﬂmwmm

426 24 76.62234

69
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64.63533
67.14098
70.05439
73.53178
77.83842
83.48007
91.61770
106.08390

50.57817 104.85124
52.17155 111:53616
53.98612 119.56123
56.10433  129.48666
58.66464 142.28973
61.92732  159.89461
66.47955  186.90420
7421097  239.45876



HaN13IAIIZN probit sis ¥1¥29ANNNANTAY 50°

91113 NIAY Ascorbate-2-sulfate (S)

Confidence Limits for Effective TIME

Prob
.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
A5
20
25
30
35
40
45
50
35
.60
.65
.70
A9
.80
.85
.90
91
92
93
.94
95
.96
97
.98
99

TIME
14.25180
16.42910
17.97994
19.24234
20.33429
21.31240
22.20864
23.04305
23.82911
24.57635
27.92782
30.91451
33.73012
36.47651
39.22068
42.01528
44.90847
47.95024
51.19803
54.72355
58.62278
63.03303
68.16534
74.37366

95% Confidence Limits

Lower Upper

2.85620  23.31749
3.90084  25.66859

475115 27.29724
5.50887  28.60076
6.21173 '
6.87860
7.52044
8.14431
8.75506
9.35619
12.29246
15.22244
18.22624
2134532
24.60054
2799592  52.85254
3151843 56.8257
35.13916 6155

38.82078 %, 6

253415 TA23148
46.27986 11285

wudAnanTweIng

5880640  130.05780

70
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96. 48 8
99.77954
103.52840
107.88205
113.07132
119.48782
127.87722
139.94836
161.32879

71.92901 223.27387
73.73585  239.79798
75.75257  259.45884
78.04509  283.41966
80.71544 313.57244
83.93446  353.26976
88.02233  409.23808
93.69843  497.95951
103.26457  679.30428
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v
Nﬁﬂ'ﬁ')lﬂi’l"ﬁ Drlet z_a.lygls ’H'ﬂf L !ﬁ1ﬂlﬂﬂﬂ17ﬂ1ﬂ 50% (LT 0! Qlﬂﬂfiﬂ latl\i 2eki]
81113 ‘nmu L-ascorbic acid (A)

Confidence Limits for Effective TIME

Prob
.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
15
.20
25
30
35
40
45
.50
55
.60
65
.70
75
.80
85
.90
91
.92
.93
.94
.95
.96
97
98
99

TIME
13.93915
15.87176
17.23463
18.33645
19.28446
20.12987
20.90157
21.61761
22.29010
22.92760
25.76693
28.27227
30.61490
32.88362
35.13575
37.41525
39.76136
42.21385
4481761
47.62788
50.71784
54.19139
58.20725
63.03028
69.15877

ARNINTAINIINYAY

82.43321
8525717
88.52561
92.40650
97.18395
103.39703
112.27547
127.84200

95% Confidence Limits
Lower Upper
6.87398  19.77264
8.38351  21.82090
9.50575  23.23671

1044575 24.36707
1127676
12.03444
1273917
13.40384
14.03717
14.64539
17.43976
20.00632 -
22.47406
24.90952
27.35376
29.83519
32.37520
34.99135%, 49.0

37.7003 8 =SSk
40.52241 55,

48500 Mo 139
46.64858 6542314

gusIneningIns

58.64436  90.51141

67.96625 116.71279
69.85367 122.65778
72.00547  129.68882
74.51943  138.24033
77.55947  149.06015
81.43335 163.59726
86.83374  185.24743
95.98286 225.56532



NaN13 AN IZH pro
811135 NAY Coated ascorbic acid (C)

Confidence Limits for Effective TIME

Prob

.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
A5
20
25
30
35
.40
45
.50
35
.60
.65
.70
75
.80
.85
.90
91
92
93
.94
85
.96
97
.98
.99

TIME
19.63387
21.61359
22.97192
24.04972
24.96362
25.76880
26.49612
27.16476
27.78749
28.37333
30.93323
33.13149
35.14149
37.05025
38.91142
40.76387
42.64003
44.57074
46.58886
48.73312
51.05314
53.61774
56.53005
59.95958
64.22059

analysis ¥13¥9921911AANIINY

95% Confidence Limits
Lower Upper
16.27221  22.56515
18.22109  24.54246
19.57447  25.88914
20.65680  26.95281
21.57992 27.85174
22.39703
23.13797
23.82135

24.45960
25.06150
27.70572
29.98983
32.08373
34.07211
36.00627
37.92213

39.84836
41.81090.
43.8362%
45.95484

48.20557
50.64273

ﬂﬂﬂ'ﬂ‘l’lﬂﬂﬁwmﬂ‘i

1

45.24635
47.

4 1029794

-I| ;
54.12113
5646709

69.36094

72
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50) UBININIAYIAWY
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73.12970
7497514
77.09131
79.57782
82.60180
86.47733
91.91213
101.17976

67.86491
69.41313
71.17714
73.23563
75.72024
78.87728
83.25888
90.62519

80.36447
82.69450
85.38502
88.57043
92.47729
97.53364
104.71071
117.16029
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