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Stability of Ascorbic Acid in the Solutions of Sugars and Amino Acids
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= ABSTRACT =

As sugar and amino acid were added to the ascorbic acid solution the content of ascorb-
j¢ acid was quantitatively determined by 2, 4 —dinitrophenyl hydrazine method.

The residual ascorbic acid was shown to increase slightly when sorbose, rhamnose or m-
annose was added to the ascorbic acid solution whereas residual ascorbic acid was shown
to decrease in time to the addition of other sugars.

The effects of amino acid to the ascorbic acid solution were found that monoamino.mono,
or dicarboxylic acids and aromatic amino acids increased the residual ascorbic acidity whe-

reas diamino —monocarboxylic acids and sulfur containing amino acids decreased the residual

ascorbic acidity.
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amino acids Hol| 4 & cystein, leucine, alanine, ar-
ginine, glycine o] R+ Yctu H4&sn Qow
B2 ascorbic acid Kol 6 FEf e amino
acide & M3t &+ 9 total amino acids B#F
252 glycine, methionine, Phenylalanine ¢ ¥t
o] ¥3ton tryptophan, lysineglutamic acid 2
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o ¥EH, MR, B, gelatin, ok ¥y o} u 7 pectin
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L. Ascorbic acid = Merck # ( 41 99.7 %)
= EMSIY 2™ obv] xfg -2 methionine, glycine,
tryptophan, glutamic acid, lysine, phenylalanine,
leucine ,valine, alanine, cystein, histidine, threonine,
arginine & {F#fjslg o™ BHE I 4L arabinose,
sorbose, rhamnose, xylose, glucose, fructose, galact -
ose, mannose, lactose, maltose, sucrose, starch Z f#

Hshgl ek

2) A U ows

2, 6-Dichlorophenol indophenol, 2, 4-Dinitrop -
henyl hydrazine, sulfuric add &= #ge #Hsg
2.7 meta phosphoric acid = —&< s}
#4428 2 4 Spectronic 20 (BAUSCH & LOMB ),
Electric thermostat(YAMABISHI Electric Co.) &
fERsHY ok

3) BRAE
2, 4-Dinitrophenyl hydrazine method?® o] ¢
shol wESHA T
(1) #E4 standard curvefE)X :
Ascorbic acid 2% % 100+ 0.1mg & ¥H
M HPOs ¥l 58 100ml 2 3lx =2 0.25,

0.5, 1.0, 1.5, 2.0 25ml & £K& Klw
FiHPO, WS fnsted 100ml 7+ = Al st 6 fE8H
9| ascorbic acid E#y5-2- BT IHL &K%

oml 4 Juskol HEshel 520me ol BEES B
Estdth HiEd BHEE Table 135 Zow o
ZEf o Fig, 15 2ok

Table 1. Optical density for the standard

solution of ascorbic acid

Ascorbic acd

10 20
T /2ml

30 40 50

Optical density 0,035 0.065 0,13 0.21 0.27 0.34

0.5F

0.3fF

Optical density (520 m )

i A i 4 N i

10 20 30 40 50 60
Ascorbic acid (7/ 2ml )

Fig. 1. Calibration curve for the standard

solution of ascorbic acid.

(2] Ascorbic acid o] E&
a) Ascorbic acid 2] R} : 10mg % L as-
corbic acid JA# -2 50ml measuring flask off &%
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10ml % Egst: 107° M amino acid YAy 2 BE t}.
1 %BKRE £% 30ml 4 mste] 50°C o {HE# b) Oxidation:EBHHAK 2m 42 AP
tho 4 1Ref] = o8 30 = 30 MBKEA ®® @l B3tz @& indophenol # 422
7% ascorbic acid ERHRAM = ok 2L HEk EAste] ol Fuifae] =R U =HEF @
© 2 ascorbic acid S 9d] ZF4E Yo HErslg @ @9l HPO, thiourea 24 -3 2ml 4 M3ttt

a b c d e f
@ — @ histidine ------ glutamic acid --- leucine ----..... histidine --- -+ leucine
A— A alanine --------. lysine «+.-eeveeee- glycine ..--+-... alanine ---... tryptophan .-+ glutamic acid
A— A threonine------ tryptophan --- phenyl alanine -- threonine--- ---- valine
B - B arginine ..---. valine ......... methionine --.  arginine -~ methionine-.- lysine
X =X CYSteln -reeeer  eerereens e cystein - glycinesseeeees phenyl alanine

O---OD. W,

\%)

100

90

I A L e L 1
1 2 3 1 2 3
(hrs) (hrs)
Fig. 2. The content of total ascorbic acid by Fig. 3. The content of hydroascorbic acid by
the amino acid. the amino acid.
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Table 2. The content of ascorbic acid by the amino acid

time

amino acid 1 hrs 3hrs 1 hrs 3hrs
HA 34 11 HA 32 35
DHA 2 2 DHA 0 0
valine TotAA 36 43 | methionine TotAA 32 35
TotAA % 90 108 TotAA % 80 88
HAY% 85 103 HA % 80 88
HA 37 35 HA 35 35
DHA 0 2 DHA 0 0
leucine TotAA 37 37 D. W. TotAA 35 35
TotAA % 91 92 TotAA 4 88 88
HAY% 91 88 HAY% 88 88
HA 33 37 HA 40 40
DHA 2 3 DHA 2 4
glycine TotAA 35 40 | threonine TotAA 42 4
TotAA % 88 99 TotAA % 105 110
HAY% 83 92 HAy 100 100
HA 32 39 HA 41 41
DHA 0 2 DHA 2 3
glutamic acid | TotAA 32 41 | alanine TotAA 43 4
TotAA % 80 101 TotAA % 107 110
HA % 80 9% HAY% 103 103
HA 25 32 HA 35 37
DHA 2 2 DHA 2 3
lysine TotAA 27 34 arginine TotAA 37 40
TotAA % 68 85 TotAA % 93 99
HA Y% 63 80 HA g% 88 91
HA 36 39 HA 39 40
DHA 2 2 DHA 2 3
cysteine TotAA 38 41 D W TotAA 41 43
TotAA % 95 101 TotAA % 101 108
HAY% 90 9% HAy 96 100
HA 42 40 HA 33 37
DHA 2 4 DHA 2 2
histidine TotAA 44 44 | phenylalanine | TotAA 35 39
TotAA % 110 110 TotAA % 88 96
HAY% 105 100 HAYg 83 91
HA 31 32
DHA 0 2
tryptophan TotAA 31 34
TotAA % 79 85
HAY% 78 80
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A A ©L & ascorbic acid (Tat AA) @& B nitrophenylhydrazine § iml & jnslel i) 4l
{L® ascorbic acid (DHA ) & E&shed HEs 372 0.5°C2 1HH HEH @3 Kkdol4
= @ blank test = f# A3 gk HHAH o
c) Osazome o 45 : Aga ©@l 2.4 Di- d) Osazone 9| &3l : XkKehol A BEIA 71wl
' a b c - d e f
O — O arabinose.- fructose -+ sucrose .- arabinose .- fructose --- sucrose
® - @ lactose -..... galactose --- sorbose ---... lactose .--... galactose --- sorbose
-~ B glucose ... xylose -« starch --ceee-e glucose ... xylose --.--- starch
A~ A mannose ..- maltose -+ rhamnose-+ mannose --- maltose --- rhamnose
(%)
100
0
80
70
100
90 L
80
7 r
60
110
100
90
80
A e A ] i i
1 2 3(hrs) {hrs) 1 2 3
Fig. 4. The content of total ascorbic acid by Fig. 5. The content of hydro ascorbic acid by
the sugar. the sugar.
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Table 3. The content of ascorbic acid by the sugar

sugar time 1lhrs 3hrs 1 hrs 3hrs
HA 30 28 HA 32 32

DHA 0 3 DHA 1 3

arabinose TotAA 30 31 fructose TotAA 33 35
TotAA % 75 78 TotAA % 83 86

HA g% 75 70 HAY 80 80

HA 28 30 HA 27 35

DHA 0 2 DHA 1 2

xylose TotAA 28 32 lactose TotAA 28 37
TotAA % 70 80 TotAA % 69 93

HA Y% 70 75 HA g 68 88

HA 30 35 HA 31 24

DHA 0 0 DHA 0 2

galactose TotAA 30 35 maltose TotAA 31 26
TotAA % 75 88 TotAA % 78 66

HAY 75 38 HAY% 78 60

HA 34 31 HA 31 31

DHA 0 2 DHA 0 3

mannose TotAA 34 33 glucose TotAA 31 34
TotAA % 85 83 TotAA % 78 85

HA g 85 78 HAY% 78 78

HA 32 37 HA 41 31

DHA 1 2 DHA 2 2

D. W TotAA 33 39 sorbose TotA A 43 33
TotAA g 83 96 TotAA % 108 83

HA g 80 91 HAY% 103 78

HA 34 32 HA 32 32

DHA 2 2 DHA 0 3

rhamnose TotAA 36 34 sucrose TotAA 32 35
TotAA % 90 85 TotAA % 80 88

HAY 85 80 HAYg 80 80

HA 35 34 HA 35 31

DHA 0 2 DHA 0 3

D. W TotAA 35 36 starch TotAA 35 34
TotAA % 88 90 TotAA Y% 33 85

HAY% 88 85 HAY% 88 78
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A A Q@@ &% 8% H,SO, Sml & =
24 mstel % BASE S s HHA AT kK
thel] 4| @ol dinitrophenylhydrazine ¥s#% 1ml & &
fisled Q@G AERST #474 3 BRSt=% &
o] Kkehel 4 Aol ALdlA 305~ 405 Bk
Bl gk

e) 2 : OO NEK S 520mud A Z7
. optical density & #lEstd E,, E, 2} stx o]
w @& blank test = A}8314 ¢l

f) 8% : L3 standard curve 2 B¢ e) o
4 PEI E, E; o KESH = ascarbic acid & X
3t ¢, C, 2 kgt

BRY ER

1) Amino acid 8 RM5tA 2w 2| Ascorbic
acid 2] & %

L-ascorbic acid B¥#% o %& amino acid W2 ¥
st 384l o] A& ascorbic acid &} EE{L A ascorbic
acid o) ZgfrZs.e Table 2 9 Fig, 20 =739 ulo}
ey, =3 BILE ascorbic acid o Bk & Fig
3| FRinsl wielzhe}

Ascorbic acid ¢} B #z -2 monoamino-mono ~
carboxylic acid ¢] alanine, valine, leucine, glyci-
ne 7 threonine, histidine g% & Hinste 1 B
RFEAl 3 -2 o] &= ascorbic acid BBEBEE R =2
BE-L Vel v gl o v diamino-monocarboxylic
acid 9} arginine, lysine ¥ & Eo}v =Bl cys-
tein, methionine 3 tryptophan, phenylalanine,
glutamic acid & ¥Rinst 9 &= o) = ascorbic acid
o mFdol ETH ek =i aminof BHK S 3
RHREIREA R S0l = Koz BT 2EE Y
e}y §t o.w 7 valine, glutamic acid, Phenylala-
nine, glycine & ¥ BFEEL Jehi gk

2) EES FmotUSu 2 Ascorbic acid 2| &
2

L. ascorbic acid ¥kl & HWHBK S Hms
9 & o] #8 ascorbic acid o} #{LH ascorbic ac-
id o) ®¥ a2 Table 3 ¥ Fig 44 HRA w9}
2l =3 BICE ascorbic acid o] BfF& e Fig,

56 Firslulbe 2ok

Ascorbic acid o] B # -2 X8 &b mannose,
sorbose, rThamnose & Hnslol 1 BpfREA 2 &
d o] = ascorbic acid BBBE Rt =& BHFEES
Vel gl o ARMES arabinose, xylose, NiEME
ql glucose, fractose, galactose, “iE¥H¢] lactose,
maltose, Sucrose, %Ml starch & WHinsla-%
o off &= ascorbic acid 9| Z ] F2H-E e
At =T 3RFMKEA QS E ZEE A lac-
tose, galactose, sucrose E¥E-S WRinat A o) HEwy
IRAREA 2 i £ 2EE Jehdgloy B
f5o] Wi@T ol wlel » % B ascorbic acid BE
2o} 32 BERS Jeigd

Ascorbic acid 3% ol uminoBE 7AW < BHE B
S Hmst A2 o ascorbic acid 9 &2 3,4-Di-
nitrophenyl hydrazine method o) ¢ 5} E&5 9
123

1) Ascorbic acid psggol o}vl x-S sty &
@ monoamino-mono & .2 dicarboxylic amino acid
% aromatic amino acid 5 sty ool = as-
corbic acid o] B 2 S Jehigen di-
amino-monocarboxylic amino acid ¥ 4#i# am-
ino acid & %3} g & o o = ascorbic acid o #
FEol T g

2) Ascorbic acid ¥yl BMEBK S elgs
w] sorbose, rhamnose, mannose v 3 & FF &
L BEFRS g on AHWMHY HEHEELS My
& ascorbic acid o] BHFHEL EKTFHA o B
o i wel BEE S KN ol =5 ascorbic
acid o} B o) £ TS gk
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