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RACINATIRET 2 EBARKERL THREBERED 2 THE, £IMAKDTH 52245 20 55 miE L T 50° 1z 17

FRH 2 7KD> O AFE S, mp96—98° D~k Meti 40g (76%) %181, EMEE T VI —b, =— 70,
Zaakibh, R¥EUBE KXY 7 a4 itz A,

(3) 3-Amino-p-tolunitrile (V) (IV) 20g, Jk#E 20g % i UK L INIE AR, HBIRU 2205 5 I H U i
IKERDHTIT 5. BRHEEE NecZ thDR~AN, OB T 55—60° %7 5 73 5, 4IRS 200g % -84 >
ATHE M, (V) BUECERUBROERES S, SEBFBALEN, = M) VOTECERLIL & X2l
0, W ERICREKTRIT 2. AL 25 S MR BKERA T MY v LK 2INA UL, 3-amino-
p-tolunitrile IHLE U THIHIT 28T 7 1 v & — CIREEKIE, ROGHBBBRE LU, MEEECED T
Soxhlet HiHiZRrPic Al — 70T 6 BERIMRIN L 7288, = — 5 Vi@ 7L 72 mp 80—83° His5, 2 Wid, 30
%7 VA —ovd b ks, mp 92—94.5° OGN (BREE) ONE g 43%). AMBER 7 va—v, 7 b
v, Ryt¥r, 7eokiv GBS, KTEE.

6) &-2FNTF 7 =0B (V) (V) 10giz, 10% KEgfb» U v 2 50ce 2 AR D 2 WVI3ZERIEH 2 B
AR TS (V) RERT 5. 2AE%RE R 5HIER, NHs B2 0L 2oTH oMb L, HEMEREch
U CTERMEE T AT AR TR, KIEL, Zva—vh 6 BEEL T mp 177—178° O kR 7.5 (67%)
2SI, APEAD 7V - VIERIROORNEHKT S, B 0% Kiktr Vv o & 2HHBB THY>TH
19 % & mp 144—147° HEifk & U C 2-amino-p-toluamide #1587,

IR, Ml & WBEE: v a3 v CoreElopE (E3R)
v & 3 v CkAHlDMET

Yoshio Katd, Mamoru Sugiura and Haruyoshi Yamada:
Studies on the Stability of Ascorbic Acid II.
On the Solution of Ascorbic Acid,

It is important that ascorbic acid solution should be preserved in stabilized
conditions,

For testing of the stability of the solution meta-phosphoric acid, thiourea,
sodium thioglycolate, sodium sulfite, sodium meta-bisulfite (0.2%), disodium
EDTA (0.05%), methylparaben, ethylparaben and sodium dehydroacetate (0.02%
~0.2%) were added as the stabilizer to the ascorbic acid solution (100mg in 100ml)
and analysed ascorbic acid in these solutions on elapsed days,

We examined further the relationship of pH and temperature to the stabilily
of the solutions,

As the results of these experiments, we have found that EDTA, sodium meta-
bisulfite and parabens were excellent stabilizers and that ascorbic acid solution
was stable at pH of 5~ 6, at the temperature of less than 10°C and in 0.1% of
the optimum concentration for EDTA,
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g s 2iev s 1 0C (UFVC LI ORFICH 3 MELRORE & Bk VC 0iEk i@ -
WTHREL 7283, AickunTid VCKFIOERZET2 oo ic VCKBIOLEM DWW THEZMA 5T & &
Uiz,

VC D5 7R T L DV RETH 55, HiThHTH ERAXEEELE. $U TZOKBRITEATE
SRRSO TRESBL, ek YV EHET 2. CORIGIRE, 7ur ), Bl X CFHOHFEI T—
BlEExN 2. VC ik pH7 Rk 2nU FCRECEBAZL WS T Vv VTR Zhw#ED, pH OKREL
AR ONTETETIERT Zj) I COBMRBEAPHET % &2 OMBHERIic X >TRESN, 1Y HHEHH6
v WO RRHEEEICSWT VC @it an s

W%ghiwwmg%@b@MUDdemn%@ﬁ%wwtmb,ﬁﬁlWQAMi.3mm4ﬁﬁﬁﬁ
B0 VC OBEERZTRL, #liid pH 2~4 1t Tz VC BE L T 25mg%, pH7 Tid 13mg% & pH D
R L b 2RI EBEEINZ T ERRL TS, VC Oofgfbic X b A 3tz Dehydroascorbic
acid (DAA) 1 pHA LI FCld e h EETH 255, pHA. 0 Ll ETREAGCBRA S N TEWETEN L 2, 3-
Diketoglonic acid (DGA) & & 57D Tdh % L-Threonic acid (TA) X Fvav (OA) &g
5.a%am%@U%®%%W%MX¢UV@‘&ﬁ#y#/ﬂy.ﬁW¢%i>%Kib%%3n5?

HO OH o o CO—CO
L | |
crtac-{__ o PHTPH“ L CH,-CH-CH COOH — CH,-CH-CH-COOH
on op O o ou No/ O OH OH OH OH OH OH
(VC) (DAA) (DGA) (TA)
COOH
] 1
F cooH
(0A)

@#ngC®m%%.@ﬁ%ﬁ%;w7wﬁUﬁ%ﬁmoDTVcwﬁﬁﬁ%%N,Wﬁd%%&BBE
TZENFNT5%, 88%k L 1865% D VC B 2KL VC 3B Y £+ — FIBEL KA L 700 2 AR OREE
RAREE LTV 3.

D& OCAREEL VC OKER 2 EZEMT 210z ZD pH, BESIOHEHEONE2EZET 20132
B X HWCE s A ILERILE], PRI 2ERU THVZ CEPEELWL ITEALNS.

ZLTHBRRAKIELTAZ ) VB, FARE, FAZVa—vBEF Y oA, Fr—F #FlELTO EDTA,
BHRFIE L TR I A F L RERBA FAUBLI P FUBLIT e FofiiRF ) v 2 2EY, chsBVCOD
FEVEC R 3T HEC OV TERNRE 2 MA T ERERIK 20T LG T 5,

ABFLChIc H L HROMENE FH2H A SN EENEFECEROMELEHT 2.

1) Jnik #i#; &35 6, 59 (1956).

2) fuggE, i Ak 6, 62 (1956).

3) Barron, DeMeio ef al: J, Biol, Chem, 112, 625 (1936).
4) Mg, bk v& T 13, 384 (1957).

5) Lyman, Schultze ef al: J. Biol. Chem. 118, 757 (1937).
6) H, FN: EHAEESER. 13, 64 (1954).
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2 B o =

(1) VCiREDRR
HARERSO VC & 100mg 2 B L TERKHERL, HERAH, BHEH QT 2LEMEHT 2)
PENZFNTHOBEIRMAIZAD22E&100m]l 32, B 1lml i VC1lmg 2555 3.
AR (ABEET 5. FL(ABDO O~®1235120.2% 2 2 ) L B2RML i 2 B)BET 5.
(A), BYWTIORIK b REEBICAN, BiETH 15.5°C IWRET 3.
D REE OME
TEEDOBECRLLER 2 A T I FROMIK 2 {4 2.

® 0.2% 2B B
® 0.2% FFIRF
® 0.2% FAETY)aA—VEEF R YA
@ 0.2% B> Y o A
® 0.2% A A EAERE S - U A
® 0.05% EDTA
@ 0.02% AFUINT K
0.029 IF NIRRT
0.2% F e RFoBiEEr bY oA
© 0.1% VCKEIR ()
) ERO~COEFBZ20EEIMNEFOMEERICET DL 5.
ii) &% o pH

(A) BD pH: Table 1, @ pH B
(B) Bt pH: Table 2. @ pH &M,
(2) VCiEAERE
[ L8 A ERABR TR AR VC 50mg % ¥5FF L CHEMIKI /AL, ©£8100ml &4 3. A 1 ml i VC5007 %
ELERY
R = & =E
AL O TREL DLERZEAT 2120 Ch 6B EBOITFEMEICS & 120X 5 i Bk e e hg
60, ZCTHABRETOME M, Schmall ’.%7})0) 2~Nitro-4-Methoxy Anilin (NMA) #E2%E L 12N,
SIRE DB CH 2 T & 2L T OFLARAL -, ]
D=
7 3/ iA#: NMA 400mg % KR, JKEEES 10ml i 5 L ¢ 10%HCI 10ml %hnz 3.
vy #7133 0. Iml & 2% NaNOp £ 0.1ml %iEFIL, % 73— 50ml %Nz 2. AT
BUTHOAS.
i) 8 1%
B 1ml % 50ml O xxav~xigd b, ERHOo 7 RERMATEME, 102% NaOH ¥ 2ml %04,

7) M. Schmall, C. W. Piffer et al: Anal. Chem. 25, 1486 (1953).
8) W, 5SR: HGE T4, 443 (1954); FOGMER, 24, No.2. 7 (1955).
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ICERHTINREZDOFOORZERZKTITYH, £&E50ml &5 3,

LORBE2RIE 2B O TRBBIRBIELIZ SO %20
10mm % ATl 2 8llET 5.

i) RS

AlRD (2) OE#E VC AR 2FH L T 1ml f VC %
125, 250, 375, 500, 625, 750, 875, 10007 % &ip%
BRET A, INSDEKRS Iml %2 50ml 0 x 2z a0~
viRED, FICOFEICEOEE S R EE & TOE O
R2EHFEL T Figl OX 2 notrRihii 21585,

4) BRAE

AR DR (A) Bids & o (B) B0 18 O MAIT DL
ThHmcVC B2ERL TTHED VC O REARK
b5, ILIZEOHRIOENTZSDEEY, VC 04
B ELERMODIRE DR, ZEME pH Bk CEREOM
(R DOTHREIL 12,

5 EERFER

i) EREREROHE

BRIE(A)BHT DWW T3 VC DBl 2 KIEHR 2 3R L
TZICEREEER 2N AT 6 D & BH#KT % & Tablel
BIOFigIeRoNd LI LERE L2, WA
SIS T HHETIZE0.4.% b aan sy, ZEHZMN
A B EVTN S BB ELSIEah, i EDTA &
THB 2B 871%D VC 28 JVHRZETN D, KT
BiWAlE UTid7 e K iR Y v 40085 R UBHICH
UTEETH S, SixBEBHAMKNEL D nERD
LborAEU I

Table 1. Influence of Stabilizers on Ascorbic

Acid Solution (decomp. %)
Days - i
pH | 1 2 3 5 7
| Samples |

C 3.2 10.1| 23.1 31.0| 44.0! 50.4
1 2.3 2.3 8.6 17.1| 17.2 | 28.4
2 3.3 9.1] 11.9| 12.5| 16.8| 17.9
3 4.2 3.4 7.7 16.8 | 24.4| 26.3
4 6.6 7.6 10.01 18.4] 23.6! 25.1
S 3.5 6.1 | 18.6| 17.6| 31.0 | 47.1
6 3.3 3.9 7.2 12.3 ) 12.8| 13.3
7 3.3 9.5| 13.7| 25.2] 37.8| 48.6
8 3.3] 10.3| 22.2| 33.3| 43.8| 47.0
9 4.9 3.4 6.4 15.7| 16.1 | 21.7

—Decomposed per cent

M E U THY O EEREET, 7404 — S57, Wi

Fig. T Analytical Curve for Ascorbei Acid,
10
0.9 !
0.8
0.7
0.6
0.5}
0.4
0.3}

0.2r

Extinction

0.1

250 500 750 1,0007

Concentration of Ascorbic Acid,

Fig. T Change of Ascorbic Acid Solution
added to Stabilizers on elapsed days.

i 2 38 4 5 6 7
—Elapsed days
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Table 2. Infuence of Stabilizers on Ascorbic Fig. @ Change of Ascorbic Acid Solution
Acid Solution (Decomp. %) added to Stabilizers and Metaphos-
phoric Acid on elapsed days,
Days—
pHUl 1 2 3 5 7
) Samples
2 2.4 6.7 9.11 12.4 4 17.3} 18.9 30}
3 3.5 7.2 10.4 1 16.0 | 18.0| 20.6 -
4 | 63| 86| 126 182 19.6| 24.4| §
5 2.8 7.9 9.9 10.1| 12.4| 15.5 =
6 | 25 54, 82| 91 123| 128 =
7 2.3 2.4 2.8 6.5 13.2| 17.8 s
8 | 24 48| 53| 66| 151 17.2 é
9 | 40| 28| 44 92| 150 21| =
A
BRIE(B)EHI0.2% » 2 Y VBRIBRIC VC 25U, X T
WWEARBLZEFZRINL T 2BEOTES ORI 2E D,

5

LEMER AR T 2 HIOTHBL 12K Toh 5. Table2,

Wkt Fig, W WWRYT &SR (A)BOFERIcH~N

E—EOLERZE, WThOKRK L DMFRIZ7T BRIV T25% U FikD, (A) Bk TR L 12
WEORVIHAZBLUOVIRZRUIL, 3L — FRIEDTA (AR E @RI VEOEERIE L TRIFR D &
WA B,

C 1 2 3 4 5 6 7
— Elapsed days

i) REME PH & OBBIE

SE R IR 15108178 2 VC ki (100mg in 100ml: pH=3.2) %5%7 = > Bisl (PH=1.8), 5
%y BT N )Y AT @H=7.58) X5 %RBKESF b v LiEHK (PH=8.1) 2T pH 23RL
TpH2 ~8 T THEEOKREZ>L D, EHiCH 5 VC DOMELERLIC.

Table 3. 1WRaAN2 X 51 pHS ~ 6 M AR L T Chic Ll 28 T03. Tk BRERTGTD VC
FEAIHS 7 22V € BT 1Y) Y AIER (FAIVE BB RBKFES P ) Y L THIAD T pH 5.6~7.0 &
U, REETHEDTS HITT > TV RELEN 2 TERI.L Tdh 5 0w iidiiise 3.

VC 751 b pH O A 2 KL THREICL THERRADRELNT, L3 ) @Y ZEHDRM 2011
el 2 TR L SN ¢ & ASHTEE Tablel, 2, 35Xk ot Fig. T.1 2HETIiE L (b 2.

Table 3, Relationship of pH to the Stability i) REJIORE
. . . 0 »
of Ascorbic Acid Solution, (decomp. %) N30 i) O(AYEE (B) Bicas\nC EDTA

D J—
Q 1 2 3 5 7 BT intreEtenLizoced EDTA i
H . \
P SVTREBEZRI L. 5 VC B
2 12,01 20.2! 29.7| 38.3| 53.2
3 9.4 10.4| 20.4| 42.2| 52.6 5%y = B Y v LI T pHE. 0 177
4 9.4 9.5 10.8| 17.7| 32.1 #1124 Dic EDTA % 0.05%, 0.19%, 0.15
5 11.8 | 14.8| 15.3| 16.5| 19.6 s
Di WEmmLtz SEOBEICOWT 78
6 8.8 8.8 10.7| 13.6| 17.3 700 MBI I BOR -
7 10.0| 15.8| 33.0| 43.0| 56.9 B Z e % 2R3 %ic Tabled, 1WRT LS
8

13.8 26.2 39.9 56. 2 62.6 120.19% {EROFH 0.05% X b 7 BkicTid
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e B 2R R FERKE

Vol,

Wl pZrEtt e Ad 205 0.1% & 0.15% L DETIZ 1.5% I I DR TH h RUTZZEIZ LW,

ZCT

0.125 VC i d e pH 6.0 <8911 EDTA 3K 0. 1% RE AT 2 & VO REMELH LN S

Table 4. Optimum Concentration of EDTA
Sodium for Ascorbic Acid Solution at

Table 5. Relationship of the Temperature to

Decomposed Degree of Ascorbic Acid

pH 6.0. (decomp. %) Solution at pH 6.0 (decomp%)
\\fol 1 ol s 5| 7| |Tempa—urs | 1 2 3
Concent. 30°C 5.1 12.1 14.0
0.05 % 4.5 8.1 10.1 ] 12.5| 12.7 20°C 1.9 6.7 8.0
0.1 9 1.7 1.9 2.8 3.2 4.7 10°C 0.6 2.4 3.2
0.15 9% | 0 0.4 1.0 1.3 3.1 5°C 0.6 1.8 2.9

iv) REMLIRE

VCIKBEBIRIRIED & { BTUSBILFRB R 25 5D THD, BENENEZOEEIELL., Z227T0.1
% VC IKIETE %2258 pHS WWHFBL 12 4 DizouT 5°, 100, 20°, 30°C DIEIRIEIEL 12 4 FEOBEKIT DL
T. 20z ho VC O5fRE% 1 BB ICERL, Zh o 0FFE% Table 5. wWRUTZ. 2R IhiF0° &
10° & OEDSIRDER SFMKT 1 % & AR gD, 20° & 30° LIRESFNERAMC ORI EESH, 2
DED6%E RN, 11002 HAEE LT 20° & 30° DMEDZ:4.8% & 10.8% Lich, 30°inh
3, BT VC OB HNC L ZRL TS, XD T VCKAERK 10°C DUNOREICF T UELETH Y,
RICEEAEBRMINNEZ OLEE I —EEAINE 6D TH 5.

® & =

VC %/k#l & UTEEREBTRHAT AT ER #mA, 212 pH,
Thrb. THoDRICHEL T EDOEROIHER 2 RICHEIET 5.

1) B U 9 O ZEFIP BN BIF s b O HERMEAID » 2 BIMEL S MV v 4, FL—FHIEL
TO EDTA, [HEHIDO S X ETHY, BRCEDTA @3 ShReBa L.

i) VC ozt RkoMiEL pHIZ5~6 (15.5°C) TH 205, HEEI/RT L 5w pH OMEIEIIY TRFES
LRI T XY, IS REANDORMPBBHETD 3.

i) EnrcEtiz/RU 1 EDTADWTO MAHREERE 2R 351 BHD0.06% £ b 0.1% HBELWV
PEEERDU, $£1:0.1% P it Th AU AR, BAEER0.1% PEETH 3.

iv) REOEENANIIKEFD VC oai gt ah, 20°0C ik LREThiI2ica@igixL, 10°C #atic
EETNELETH 5. Lo TR ER L BERnEERNCRETNEETH 5.

BEOHE#55 VT



