J. Konean Phram. Sci.

(°—’F A 7 3 A
3 (1,2) 34~50 (1973)

BARBMHEA S LEid B W

BUEHIRMS ] Ascorbic acide] ZEiel M WHE
HEH - ERA - B |
Study on the Stability of Ascorbic acid
in several Antacid Preparations

*Sang Chul Shin, **Min Hwa Lee, and **Chong Hak Woo

(Received May 20, 1973)

There are many reports on the stability of ‘drugs in powders
and tablets.

The stabilities of ascorbic acid in the antacid preparations, such
as calcium carbonate, magnesium carbonate, magnesium trisilica
te, magnesium alumino silicate, and dried - aluminum hydroxide
gel under various humidities were examined.

From the result of the experiment, it was assumed that the
concentration of ascorbic acid, the amount of water-vapor - sorp-
tion, and the physical character of the antacid ingredients were
_the main factors, influencing the degradation of ascorbic acid.

The ascorbic acid, mixed with carbonates, v such as* calcium
carbonate, was degradaded rapidly, while the preparation with
dried aluminum hydroxide gel was slightly degraded after 10 days.

A 2% ascorbic acid in the prepation was rapidly degraded
than 10% ascorbic acid in the preparation.
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7] B3t oA Bike A szl gow ok vk REEM] BAaEMbd s A
B AR (LB #bel, B, Sose] M B kiEe] AR, o9 MM RA A
i3] BEEme] WR =v Ead KT mktke] #BAV FRoR J& #8271 gt

= oole R HEE R 5, FER, B ETEHES doAA ¥R it 24
fES T4 =

WARERS ZEE BB AL BTe HE BE Uk 3089 ME BRI F
5, BB B FE, F4ME, pHE 9o ERo AE, ols AR Htke s
of o]9] 7L A3 &k

Ascorbic acide] ZzwEfkd] ¥hste] A/DL, Ascorbic acid: K¥EW 4 48 iond
bl fEinyel MReot dolvid, = SfEEY 2-keto-1-gulonic acide] AL T.L.C.
ol 4kl e staa, T UADL Ascorbic acide] pH 1.73} 4.06] A2] K-S Anaero
bic Condition Fe] A Mgl &E, Weekly Acidic Condition Fo] 9] 4] *EHS
2-keto-1-gulonic acido] =}z #i4kgle] ulz} Ascorbic acide] 3R] FEHLS 2-keto-1-
gulonic acidgl o] %R = ¢ v}

z2l 3 Z. CsiRos® Z2 Ascorbic acide] K¥E#E ¢ Sodium hydroxide, Potassium
¥ Ammonium hydroxideZ:-& [F—3 Mole &=z in3le = Ascorbic acide]
Oxygen uptake® ¥ %8 curve® Hmg-& H&T v ek ‘

E IFAY %2 Ascorbic acid KR rhel A SRS EXksH7] Bk, Oxygen inhi
bitorz 4] Sodium chloride, Potassium chloride, Sodium bromide%:2] Halide -2 Ui
AL o, T MLHFEHFRAS Aoty W&y ok

ZEa BHHR BEoRE LIPS MiEsr 9=, 1-Ascorbic acide fEMARES %
A M e iRl wEshh, KRRl A AHES BER S W, oA Ascorbic acid?]
endiol radicalo] relievestr] o Zo 7 Hkswl, KEAKREN A Ascorbic acide
BN =E o} W] ¢igl o1}, Dehydroascorbic acide #EAbfRe ksl FE<
Erhi @Gt

aelm HAOES B QoA Wpg W "#ES RAD ¥E ¥ Stearic acid 4o
= Bld e =9 REIL S el Mrsiglorl, ¥l FEPE Calcium stearatefo,
2 FEstd RE ETE AEstach

el AL Ascorbic acid, Vitamin D, Cycloserines]| §lo]A] Wigst = #{k
5 Bgeal9 3, HiFkquinine, ¥f%quinine, hsol o] ZEHe] glolA K& REC =
t BEEMLE Reldon, ® WA, MRS KRN Beyd RE S B
A & ub et

223 Ascorbic acid, Sodium ascorbateZ?] ZE#o| Phenacetine, Lactose, Talc,

EE%S BAT 5B oA —EHmgs BERS KT v deor, & %2 Bh
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o] = Ascorbic acid®] gl vl X & #EE Talce Fe &80 843 47 8B
& #@e stk

Ascorbic acid¥ HIEHIS R BT HE/F e FB 28 b, = FHRT
Ascorbic acid®] HEREAY BHEIS ER)  Ascorbic acide] i S HA F=
B o] DEBEME] H& Aolth

ole] F&E+ 1-Ascorbic acidst 7fES] HIMAIte] BABBIE AR sto] Yy &
FRIES ool mt2& BRI B 2 Ascorbic acide] el Hste] Wk BR
MRS dg7lel ol #iEsE wiolvh

X B 2

1L RE HRE
R 1
Ascorbic acid¥= Takeda Chemical Ind. Co., Ltd, (U.S.P.XVIII)9] A& fEEsE 2
), #iEem = Calcium carbonate (K.P.), Magnesium carbonate (K.P.), Magnesium
trisilicate (K.P.), Magnesium alumino silicate (Fuji Chemical Ind.Co., Ltd, Japan),
Dried aluminum hydroxide Gel (K.P.)Zg 105°Ce 4] fgEol Eu] #x BiRA I %
fER sk o ‘
EE
a. 5%-Meta BEEREEEAFAN
Metalift 60g-e- &Kol ol KEER 160miE udtd HKEAE sl 1200miz
et
b. Metal§fg - ThioR KR
ThiofR3R 22 5%-Meta PAMARERASINL 100m/d] Y%A 21}
¢. Dichlorophenolindophenol-sodiumzR s
2. 6-Dichlorophenolindophenol-sodium 50mgg 7&K 25mic] WA 7] o
d. Dinitrophenylhydrazinei{ik
Dinitrophenylhydrazine « HCI 2g-% 9N-H,SO, 100mle] ¥Af#A] ] k.
e. 9N-H,SO,

2. BBRHE
Ascorbic acidg 2%, 10% 2 f&#a oh2ok 22 HpE &% FAYsigch
(D Ascorbic acid—calcium carbonatef 7| ‘

@ Ascorhic acid-magnesium carbonategi#i
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@ Ascorbic acid-magnsium trisilicate# 5]
@ Ascorbic acid-magnesium alumino silicate#(#|
® Ascorbic acid-dried aluminum hydroxide GelgHl
FaE R 1g4 & ER & 3cme] Petri Dishel] ¥ slAl dol 3 £4 Ticd REE
Forets B/ desiccatore] g fREES Al ¥ste] 1H, 3H, 58, 7H, 108 MK
o =2, Ascorbic acid®) 4 &8 {LE 2. 4-Dinitrophenylhydrazinegz ¢ & FE3g ).
BEM = ohe BEREES EFRs A ok
R.H. 0% C . H,50,
40 +=ee+- 19% H,SO0,
729+ Sodium nitrate SIFIKEWE
85%------Potassium chloride #UFIAKVAR
1009 «+see- ik
3. BEAE

Ascorbic acid® 2%, 10%2 FEAT & BAl 1led$s 5% -Metaffift - AT o2
WA %, LR 88 =v BOS#Este  Ascorbic acid= A 207/migwe] § =2 3t
AL ez ok o] Bk 2mlE ABWol Husle], DichlorophenolindophenolZik 13§
& fneka, Meta@ig - Thio JRKHAWK 2mlE gt | #%, DinitropenydrazinezA¥ 1mid &
wnsta, {HRIEE ATt 37£0.5°Co AK¥E ol A TEMEs| 3W:R B A7) #%, 85% H,SO,
SmiE naf A, A£RE Osazoneg WEAZT B2 BH %, BiZA 30~405R Hig
g %, S20mpel Al BKHKEE HiEste] 8 Ascorbic acidz sR3hel.

4. 2REBARE

R BOH 1g4 5 1ER/N desiccatorel] fREFSE Aol #al —@HM 18 %Y REY
BERENE LBERXTe R Kkt REER gt

RERER & £5

Ascorbic acid®, HIEERIZA REEZE, K¥rt2I4, HEEEvlzdE, Meta Bt
Algrrzdl 4, 223 WERKBRIEEToE - 4 %o 2% =8 1059235 BAT ## &
1g4 &, RH 0%, 40%, 72%, 8%, 100%1 A &4 A ¥t 18, 30, 58, 7H,
10H %] Ascorbic acid®] ZE#fF 82 Table I-X9} 23 o] & ERstel Fig. 1~101 3

on} oA fRMS Table XI~XXsh 23 o % Bisshd Fig. 11~2044 mi whsh
2wt
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Table I, I, W, N, and V,

The percentage of the remaining ascorbic acid in preparation of 2% ascorbic acid

with antacids under each preservation humidity, respectively.

Table - 2% Ascorbic acid with calcium carbonate

days )
RE——2° ] 1 3 5 7 10

0 , 100 100 100 100 100
40 99.8 100 97.6 100 98.5
72 89.0 84.0 80.1 o 58.2 32.3
85 82.8 4.7 18.4 0 , 0

100 15.4 0 0 0. 0

Table - 2% Ascorbic acid with magnesium carbonate

days
M 1 3 5 7 10

0 100 100 100 100 100
40 100 98.2 100 98.7 97.6
72 83.0 63.7 61.5 40.4 31.6
85 80.6 33.1 14.5 0. 0

100 ‘ 14.0 0 0 ’ 0 0

Table W - 2% Ascorbic acid with magnesium trisilicate

R —Jars 1 3 5 7] 1w
0 100 - 100 100 100 100
o0 100 100 98.4 100 100
72 96.2 90.1 73.9 70,1 65.6
85 87.5 53.5 47.6 384 0

100 70.5 24,1 , 0 0 0

Table V- 2% Ascorbic acid with magnesium alumino silicate

RS 1 3 5 7 [ 10
0 100 100 100 100 100
10 100 100 101.3 100 99.8
72 . 100 98.7 93.1 90.8 88.4
85 96.0 95.2 88.5 71.1 66.7

100 85.3 74.7 46.0 27.7 - 19.5
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Table V- 2% Ascorbic acid with dried Aluminum hydroxide Gel

days 7
R |1 3 5 10

0 100 100 100 100 100
40 100 102.1 100 97.4 99.4
72 100 98.9 94.4 94.3 92.5
85 96.8 94.5 91.1 90.8 37.1

100 87.3 8L.0 56.4 45.6 30.1

Table VI, I, W, I, and Y.

The Percentage of the remaining ascorbic acid in preparation of 10% ascorbic acid
with antacids under each preservation humidity, respectively.

Table V- 10% Ascorbic acid with Calcium carbonate

— days 1 3 [ 5 7 10
0 100 100 100 100 100
40 100 100 100 97.6 98.4
72 98.5 95.1 88,7 72,9 52.5
85 92.1 44.9 35.9 18.9 0
100 78.3 28.7 0 0 0

Table V[- 10% Ascorbic acid with Magnesium carbonate

E—s | 3 5 7 10
0 100 100 100 100 100
40 102 100 100 100 100
72 97.1 92.1 63.8 47.4 33.9
8 91.7 47.0 24.4 0 0
100 71.8 4.7 0 0 0

Table Vi- 10% Ascorbic acid with Magnesium trisilicate

N 1 3 5 7 10
0 100 100 100 100 100
40 100 100 97.5 97.2 98.4
72 96.1 97.7 85.5 82.1 77.4
85 90.3 79.1 49.1 39.2 32.5

100 87.4 35.2 12.7 0 0
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Table I{- 10% Ascorbic acid with Magnesium alumino silicate

N 1 3 5 7 10
0 100 100 100 100 100
40 100 100 98.5 100 © 100
72 100 99.5 95.8 95.4 95.0
85 96.2 98.8 85.3 74.6 65.7
100 90.0 74,7 41.4 36.5 26.3

Table Y- 10% Ascorbic acid with dried Aluminum hydroxide Gel

N] 1 3 5 7 10

0 100 100 100 100 100°
40 100 100 101 98.2 100
72 100 99.2 99.0 98.6 97.5
85 95.4 97.5 97.4 96.6 90.0

100 94.7 90.1 77.7 75.8 60.9

0
Figure 1, 2, 3, 4, and 5. 7 ?\,
\ —,
Plots showing the remaining r ate of S0 1 T

Ascorbic acid in preparation of 2%
Ascorbic acid with antacids under each
preservation humidity, respectively.

Key: _@®__ ;R.H. 72%,
X_;R.H 85%,
O_ ;R.H. 100%.
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Fig. 3- 2% Ascorbic acid with Magnesium
trisilicate
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Q
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Fig. 4- 2% Ascorbic acid with Magnesium
alumino silicate

Figure 6,7.8.9. and 10.

Plots showing the remaining rate of
of 10%
ascorbic acid with antacids under each

ascorbic acid in preparation

preservation humidity, respectively.

Key: _@_ ;R H 72%,
X__3;R.H. 8%,

_O0_ ;R.H 100%.
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Fig. 5~ 2% Ascorbic acid with dried
Aluminnm hydroxide Gel
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DAY DAY
Fig. 7- 10% Ascorbic acid with Magnesium Fig. 8- 10% Ascorbic acid with Magnesium
carbonate trisilicate
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Fig. 9- 10% Ascorbic acid with Magnesium  Fig. 10- 10% Ascorbic acid with dried

alumino silicate Aluminum hydroxide gel

Bk & BUBol Al dolal MRE Mg 2 GERES REMM, £ RE, HR
weo S, RRE, MERSY WELBH iRl AEY MR a2 e £
1. RERES REPENS MR

WA Bt § Bl Qo1 A Ascorbic acide] Zfe&e Table 1, IV,
W, 3 Zow, ol % EF R Fig 1, 2, 6, 714 2l MHEs W£d digs ez siet
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BN e, RErl 5] Bl delA 108 #%, R.H. 72%6l Ax 2% Ml A 30%,
10% g&milol A] 34~50%2] Ascorbic acide] #EZAL Jepvigder. 22l R H. 85%o)A
Ty 2%HA A TH e, 10%#A A 100 #&el Ascorbic acid®] SERGME i T
T A%e=, RH 100%0A:, 2%8HE4 38 &, 10%HAAA 58 #e Ascorbic
acid®] SEARREE BT 4 Agch :

A HEEgrtal gt 2% 3 10%E0MS) 5538E Table W, VI 2 o1& BERE Fig.
3,8e 4 vl R.H. 72% A 10H%] 8L 66~72%09 1, R.H. 85%elAx 3~5H
whel ¥ 50% B HAstgon, R H. 100%¢ A& 3~5Huke] Ao 5T A& & F
9 rh

ohE EMrrA E9 KBS FolE - A Ak aWe]l MetaE T wl Bvho 53t
o 2% 9 10% #ElS] BT Table N, X o ol & R Fig 4, 94 2= R..H 72%
A4l 10H K 89~95% ] ¥%HH3] 2183 SMime Jeliglen, RH10%4A4%
SHRR 7429 BHZE S, 10A%KAE 19~26%9 Bffzg Jepdglich

2| A UKL FolE - Aate] 2% R 1045 $EE Table V, X 2 o] & A
a8 Fig. 5,10004 & = 10H #2] Ascoibic acid®] BEES R.H 100%d4% 2%
Blol 4l 30%, 10%& Ml A 60%c151en, R H.8%dAw 2%8HEAA 87%, 10%k
Filol Al 90% 9] WHZERS, 2 RH72%AAxE 2%8mAA 92%, 1055804 97%
9] &2 Ascorbic acide] BHEZRS gt

B} Ascorbic acid®] Zfae (FRE7 2S4+5, HEHHC 243 waton ik
mel A weld Ptz a o wEAlkalie] 23871 BhkolT Z L Rz 4)
R > vt 2 5> Metagbfs 50l Avt 2l 5> Sk kot 305 - 2 Al |
Fds & F drh

2. Ascorbic Acido| Epo| BA%

AIFE Teble 1, Kok VI, IS Jeigesl S B4 BEelzdl £ fghls RH 100
% AAT, 2%WHEA 1Al 1U~15% 2, 1048ME 1H=] 78%% W stach

£ OEEKEEE o) - A9 HEE Table Vb Yol A baesl 2w, R.H.100%0 A
108 ol =, 2% KAIo} 30%2, 10%8H1S 60%2 Wb starh.

BN Ascorbic acide] BIEE 2%2 fEMT AL, 10%2 K And o Wi HHT

AL & & 9o

3. EEEol RAfR

vtovlgEio s KEAH, HEE, MetalifiokTrIME %<& £ 25BMAA It
®wl, Table I, MW, N % ol & E7d Fig. 2, 3, 44 R vt o), REw24#
B 188 U4%=2, HErlavEHBEE Sk 24%2, MetabbpsdSwlBirt £k
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BIE106 %0 19%2, HA® Ae ¥, nodsMost RmEe BB SRt H—
wyieh 22l n GFuEEO R BEAREE TR - A HRISH MetatkRRo Tl Bhrk ol 4
BORE 10% 88l A Hosksl 24, Tab. X, X 2 Fig. 9, 1004 2t wpst Zo] RH.
100%4] 4 10A#2] Ascorbic acids] & &<, BAREITERF - ABAHE 61%090
1} Meta BEfES Tl Mntzol 0B 26%0ldch B 23l wigo 2 KM BE
7t miFstash

Table XI, XII, XIII, XIV, and XV.

The Percentage of the Water-Vapor Sorption Rate in Preparation of 2% Ascorbic
. ;

Acid with Antacids under each Preservation Humidity, respectively.

Table XI- 2% Ascorbic acid with calcium carbonate

R —Jays 1 3 5 7 10
0 0 0 0 0.2 0.1
10 0 0 0 0.1 0.1
72 03 0.2 0.2 0.2 0.2
85 0.7 0.7 0.8 0.8 0.8
100 4.4 6.5 8.0 9.5 11.4

Teble XII- 2% Ascorbic acid with magnesium carbonate

N 1 3 5 7 10
0 0 0 0.1 o 0

40 0.2 0.2 0.3 0.3 0.3

72 2.4 2.4 2.5 2.5 2.5

85 5.7 5.8 5.8 5.7 5.8

100 12.5 22,6 25.6 29.7 © 317

Table XIII- 2% Ascorbic acid with magnesium trisilicate

Nf 1 3 5 7 [ 1

0 0 0 0 0.1 0.1
40 1.7 2.2 2.2 23 23
72 11.2 12.8 13.1 13.1 13.2
85 13.9 14.7 14.7 15.0 15.2

100 16.8 23.1 27.7 28.2 32.9
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Table XIV- 2% Ascorbic acid with magnesium alumino silicate

days

0 0 0 0 0.1 0.1
40 0.3 0.3 0.3 0.2 0.3
72 8.0 9.4 9.8 9.8 10.1
85 10.0 13.0 13.0 13.2 13.2
100 12.1 20.2 25.0 28.4 32.7

Table XV- 2% Ascorbic acid with dried aluminum hydroxide gel

g s | 3 5 7 10
0 0 0 0 0 0.2

40 0.5 0.8 1.0 1.0 1.0

72 6.0 7.5 8.0 8.0 8.8

8 8.6 11.5 1.7 12.6 13.0

100 12.6 23.4 32.7 36.4 40.8

Table XVI. XVII, XVIII, XIV, and XV.

The percentage of the water-vapor sorption rate in preparation of 10% ascorbic

acid with antacids under each preservation humidity, respectively.

Table XVI- 10% Ascorbic acid with calcium carbonate

days
ap—das |y 3 5 7 10

0 0 0 0 0 0
40 0 0 0 0.1 0
72 0.7 1.4 1.8 1.9 1.9
85 2.0 3.6 3.6 3.4 3.5

100 5.8 10.3 13.1 15.5 16.8

Table XVII- 10% Ascorbic acid with magnesium carbonte

days )
RH_\] 1 3 5 7 10

0 0 0 0 0 0
40 0 0.1 0 0 0
72 6.8 7.9 8.1 8.5 8.6
85 8.7 11.5 12.8 13.8 14.9

100 12.9 22.7 26.9 29.9 32.3
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Table XVIII- 10% Ascorbic acid with magnesium trisilicate

’ days

0 0 0 0 0 0
40 0.9 1.7 2.1 2.2 2.2
72 13.1 14.8 15.1 15.1 15.7
85 13.8 15.9 16.0 16.3 16.6

100 18.1 22.0 27.8 31.4 35.3

Table XIX- 10% Asorbic acid with magnesium alumino silicate

days -
AT | 1 3 5 7 10

0 0 . 0 0 0 0
40 0.2 0.2 0.2 0.2 0.2
72 - 5.9 7.1 7.2 7.2 7.3
85 8.9 12.0 12.0 13.9 14.1

100 13.1 22.1 27.0 29.6 32.9

Table XX~ 10% Ascorbic acid with dried aluminum hydroxide gel

days
rE—2rs | 1 3 5 7 10

0 0 0 0 0 0
40 0.7 . 1.1 1.3 1.6 - 1.6
72 8.8 9.0 9.7 10.0 10.7
85 9.2 12.0 ‘12,7 14.0: 14.7
100 12.2 22.0 29: 3 33.4 38.9
, 50 r
Figure 11,12, 13, 14, and 15,
Plots showing the water-vapor sorption 40r
rate in preparation of 2% ascorbic acid
with antacids under each preservation 030'
humidity, respetively. %
' 201

Key; —@— ; R.H. 72%,

—~x—;R.H 8%, 70+ g
—0—; R.H. 100%. —

0V1 ) ¥ L : 3

7 3 5 7 70

DAY

Fig. 11- 2% Ascorbic acid with calcium
carhonate
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Peg. 12- 2% Ascorbic acid with magnesium
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Fig. 14- 2% Ascorbic acid with magnesium

VARE R A,
DAY

alumino silicate

40

Fig. 13- 2% Ascorbic acid with magnesium
trisilicate

Fig. 15- 2% Ascorbic acid with dried
aluminum hydroxide gel
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Figure 16,17,18,19, and 20.

Plots showing the water-vapor sorption
rate in prepation of 10% ascorbic acid
with antacids under each preservation
humidity, respectively.

Key; —@®— ; R.H. 72%,

—X—; R.H. 8%,
—O— ; R.H.100%.
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Eig. 19- 10% Ascorbic acid with magunesium
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Fig. 17- 10% Ascorbic acid with magnesium
carbonate
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Fig. 16- 10% Ascorbic acid with calcium -
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Fig. 20- 10% Ascorbic acid with dried
aluminum hydroxide gel
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4. EREQ| BAfR

BEimagressiuma} Meta Bl & -1 Bol o) 4 7 Bk BAb T3] 3 - 2 Hoklol Lol A
2] 4RES Table XIII, XIV, XV, XVIII, XX & o| & @3 Fig. 13, 14, 15, 18, 19
200) 4] ®=l R.H. 72%, 85%l A& 1H= A REE s, 2 Rele REES BN
7F AL gl Fif RBTFHES ol F3on 100 #hes I~I6%RES] REBE et 2
Wl ROH. 10090 A& Refdo] BESE KiBEC A4 g AL & & Aewl, 10H
thel = 32~44% 9 @& KRS shoTh

2B A fiEmagnessium 9] Folle] glo} A4 : Table XII, XVII 2 o} Z BERE Fig. 12,
17414 23 npsh zto] R.H. 85%¢l 4 5~15% ES ®EL & 4+ ook

2l R Calsiume] el lo] A= Table XI, XVI 1 o] & Exd Fig. 11, 164 4

R wheh Aol RH.72%, 85%el A= A9 KBS M + & =, RH 100544
= 10B#e 11~17%9] ey & -& Wike st9l3, Ascorbic acid®] %2 MRS et
W3tk

Bl Ascorbic acidel HIEEEIEAl] eI Ae Wi HEEe A etd oEa
R.H. 100%e) X2 |mBHEE s £o REZ4] #87) fdolsled 2 HFs KRRk
4 <JPrtdl 5 <Meta BB oSl E’iu}lﬂl & <EfEvh L <@ RoKEB L FrlE - A
Fo RS & F Atk

ol ¢k o] jREE Alkaliste] #Hlel glol A+« KBS AA stgxql, 2 el Fm Alkali
B w3, = RSB k4 & sl BEEMREE Alkaliz} = 7] of Fo, Ascorbic acid?]
SR EEA I e e BRE, gifk@baTels - A #HEd dolde 1 Bt BRE
Bol shx, W, WHfEMC #el KG& Bilista] o7l e, Ascorbic acid®] 7rfig
ZRo] vt Axtslot

o) g EEel dlolAl, BB A whel Ms] RS iR kel A Ascorbic acide]
GE7E #T3e AR Hot olF HAll oA SEEER T RIFRE uhet TRt
BRSO KT HETE ohish HARRY WESGMEE B BRLe Aoz
BRI B Ascorbic acide] AEdlE A48 MM EEEEE Alkaitkol IFY Ao
Bt e EEEEm Alkalis] fiE-e Walling?® Jjpko 2 4% 38 0.1g¢ Cyclohexane
2mio] WAL # o8 pKbfe] Hammett #5746 0.02mI% Msta Egsme] BH
feAB) mFY BILE BEtse) EHHES Alkali BEE, 9 575 Kbz R
3= kol 9, = Benesel HiEM o 2 AE 3B 1g$ n-Butylamined] Cyclchexane
Bikol BEERAZ % BET Hammett f5r8Ee Mty EpEmd BEY  fErgd
Alkalifgg eI R &8 wztx] BEsle n-Butylamined Millimolefis Vel = Fiko
24 olelgt K@ Alkalifke] #stedAle 5o BRI oF & Helth
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I SIgAlRo] &30 9% Ascorbic acide =9 2% RABMS BT 10% BAH
Hle] Bt 587t whech,

2. MMkl 450 Y& Ascorbic acide] EAK 9ol BEEE RH 72
%, RH S5%4AT 18w A9 @Ese] BEFHS ol Fgos, RH 100%d 4%
Rol B BREC A4 Bmslon 1t RMAE BAEMY A7 Bl
gov 2 thge BT BETHE <HER § <Metatghe Ral ek Lol 4 <EEMnh
A% <EMABLET 5 - A %] EFol o

3. Ascorbic acid®] ZMRE EAY HEHS MEI oheld chmel, 7 #E Alkali
o BEA BAOlH, T ERE RELd > RBTE> Eeh 2 > Metal B d 51
Bhnh o] > B KL r) 3 - A% ol o
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