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Effect of Food Humectant on Lowering Water Activity of Casing Kamaboko.

2. Effect of Lowering Water Activity of Starch, Glycine and Sodium
Lactate and Prediction of the Water Activity Lowering Ability of Humectants

Dong-Soo KiMm and Yeung-Ho PARK
Department of Food Science and Technology, National Fisheries

University of Busan, Namgu, Busan, 608 Korea

In the previous study, we have reported the effect of lowering water activity of sodium chlo-
ride, sugars and polyols.

In this study, water activity(e,)of various model preparations of Kamaboko was measured
and ability of lowering @, of starch, glycine and sodium lactate was discussed.

In addition, the ¢, measurements were also compared to the predicted values of a, which
were derived from the equation of Raoult’s law and the linear slope method by Sloan and
Labuza.

The effect of starch on lowering @, was very low, and glycine was more effective than
starch. Sodium lactate was shown to be the most effective among humectants examined. When
it was added by 7.5 %, the a, of model Kamaboko A was reduced to 0.93—0. 9%4.

Generally, prediction by the equation of Raoult’s law turned out to be useful for determining
a, lowering effect of humectants, excepting sodium chloride and sodium lactate.

The equation of regression derived from the least squares could be applied to predicting a,

in the model Kamaboko.

2RZstZ AEFE AF £ HpEAE A9

% £ KaiEE Ak £31F 24 A3 A EHFE 237t

T3] Aol4 40% HslE g A FAA AEL e

KE S8R REAE Eol7l AT w4 st 0.966, £ x£L a, 0.540]%1 3, glycines] 7
Z AR AATENS 0.94 0318 Hojmeiw Yy 2= 23t 537} lactoses) maltose B} vf4 LA
o) WA 3 glom A& ARHME KoiEHE 3t 23E 28w 39 sodium lactate £
W FiEs MEHRAEY FAle) =3 sl o "Hrlslgd e AL Al SEEAY %
F#HE 1977a)¢ X7 o] Fo] &AWL 2.4 %2 AFE EFXoE ebdd  y=0.9896—0.0040 x 7}



& X &k - & &

e Aet &3t 433 et 2o skt

BREA78)L oA Bl 245 AEAAAA S Frste
&4EHE Ast 238 A& A3 glycine & gly-
cerin @] 2/5v} A%, A AL 4£9

AL

glycine 8] 1/109 A =9 E3st ggistz skl

Sloan 3} Labuza (1976)& 100 g-§°§ Zo] g
g g BmMBERGHE %3 KoEkES 54
L ke BRI Qe EAkaTEe d94d
A o] Hie HHoZ 11 BRRFAEE T34 2
718 KoERES ARbd KogEE Bt 3
HEE FUHAAE A KHERES A58 ¢
deubn stgew o] wig EMGEMk AL 4l
vk, mg o] o Z4 -2 2, 0.98~0.81 H ] gloiA
humectant &} KEM: ET $HESF 248 235
I R i S I < 1 K g e i g B
At shgl et

BREADE kHEE d3Yo2 Raoultdy
Ao g HFH LY ERENES 44 33T
TR o ARst] 2 A o5 KEM
o Fo) ERGERIKC Bastttz 2asigs. F o
S sl Hinpe Rl o KkAEESY 2
A AARA L AEE SUshL 27 AKoEE F
HrEe FE\FRER ¢ Jdod Hmimpel &el 5
ARG RS KSEYE A S0l shedicta 35
ef,
FEHE(1977 a,b) 3} BR(1978)7F o1 5ol H3leo
ART A¢ 24 5 EFL A =45
# ¢t 3 humectant 8] 284 Azt 3345 HE
g =0, A4 humectant A3 nke] x5 AF}E
7] gHAE F2FL dAA 2Asd A=
o] Ho e AATEHS SAstdcr T dast Udz
A 7R o,

&, BE, 40 $a2LFY KHEE KT BR
o W5t =4 Ragt §rif (Kimand Park, 1981)
o o]ei A K HEAAL fIRS YT 2AsAA
A &3, glycine, sodium lactate ] 432 H =3
dom KoEM 242 Landrock ¥k (Landrock%,
1951)2 BBS (1973)5 Koizumi 5 (1980)0] #
F3 ol oz HiEsty .

=& A SA G KOEHEMES Raoulte] Aoz
A A8 o] &= 4 Sloan and Labuza (1976)7} A qk
g EAAEFNR sl vlx A Eslg .

ME g Gk
L #p& ¥ amA

L B
B Agd AE% AlRele 1980 84 2¢ H
104 94 23l AH B4 FF oAl A=
k3 F=z>| (yellow corvenia)®d T4, WA +
qkake] A--gskgleh.
A20l9] @R, BE 2 —BESE ## Kim
and Park, 1981)8} F—slel.
(2) #mm
8ol 2 A7HA F glycine, sodium lactate
= BRE-Hol L, ALFE ASGEMHE AL
e Aoz sy

2. ARG
(D) HoaEe Wig
3 (Kim and Park, 1981)3} Sdgr ety A=
stgen Azg wrEe FETFL 1R 8.
1%olx 2RHE 79.0% 13l o] 2 &L
7z} 300~400 g &+$] 2 polyethylene film o2 =3
o ohi] FhgEste —20~—25 °C o $AzA A
Akl Fi ALt
(2) 159 A
el A2 o] 5-& gy (Kim and Park, 1981)<}
U3 wyez Mg, Az2s o5& 10°C
o WAz Asted] Fovhst ed FEE4 F
el ARE-3RgT.

{ Top view !}

(Cgoss section } ;
H .
'y Sealant

= -
Inner chamber
Outer chamber

Fig.1. Apparatus for measurement of water
activity.
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) ANTEES Wi g ng
#E(Kim and Park, 1981)8} o], HA E4&%
EEEC R Hojgly Conway FERME unitE 4}
L3t KHEEMEE (B, 1973)% —HHRRT
Koizumi £(1980)¢) Ko 2 HEshglc}. b,
Z Fig. 15} 742 X% Conway unit (87mmi.d.)
9] flmel AATEES v 432 dE T FEY
£ pipette 2 5 ml Bsted g}, pEdlE Tb% (_)§§
25 Aol AAEFE A BT spatula 24 44 a,
2 44 23sle £3 plasticfl gr]e] op oF
1g(x3me)e WAL AL 43 25:0.5°CY
incubator pyell A 2412 WAl gk & b4l REFFSHS) 0.92¢ 0,930
REERY 27¢ 289 old AHgR Zsidd aw
Foole o& o F24 zA s (BT, 1976). Fig.2. Estimation of water activity.

+ 1} b,

Weight
'l
<

Table 1. Composition of model Kamaboko A prepared with frozen fish meat paste of

moisture content 87.1 % unit: g(%)
Humectants  NaCl Sucrose Corn starch H.O Frozen fish
meat paste

0 (0) 2.0(1.8) 3.002.7) 10.0(9.1) 5.0( 4.5) 90.0(81. 8)
*Starches 1.7(1.5) ” " » 18.7(17.0) 74.6(67.8)
or 3.03.0) ” ” ” 29. 4(26.7) 62. 3(56. 6)
Glycine 5.004.5)  # " " 40.8(37.1) 49.2(44.7)
6.6(6.0) ” ” o 51.5(46.8) 36. 9(83.5)
0 (0) ” " " 5.0 4 5) 90.0(81.8)
50 % Sodium 1.7(1.5)  »# " p 17.3(15 7) 74. 6(67. 8)
lactate 3.3(3.0) » " ” 26.7(24.3) 62.3(56.6)
(s. g ;1,227) 5.0(4.5) » " " 36.7(33.4) 49.2(44.7)
6.6(6.0) ” n » 46.1:(41.9) 36.9(33.5)

* Starches : corn, wheat, potato, sweetpotato s.g. : specific gravity.

Table 2. Composition of model Kamahoko B prepared with frozen fish meat paste of

moisture content 79.0 % unit: g (%)

Humectants  NaCl Sucrose Corn starch H;0 Frozen fish

meat paste

0 (0) 2.0(1.8) 3.002.7) 10.0¢8. 1) 8.0( 7.3) 87.0(79.1)

* Starches 2.8(2.5) " ” » 18.5(16. 8) 73.7(67.0)
5.5(5.0)  » " " 28.7(26.1) 60. 8(55. 3)

Glycine 8.3(7.5) ” ” " 39.2(35.6) 47.5(43.2)
11.0(10.0) " " 49, 4(44.9) 34.6(31.5)

50 9 Sodium 0 (0) » » » 8.0( 7.3) 87.0(79.1)
lactate 2.8(2.5) » ” ” 16.2(14.7) 73.7(67.0)
(s.g. 11,227) 5.5(6.0) » ” ” 24.2(22.0) 50. 8(55. 3)
8.3(7.5) » " " 32.4(29.5) 47.5(43.2)

11.0¢10.0) » " » 40.2(36.5) 34.6(31.5)

* Starches : corn, wheat, potato, sweet potato s.g.: specific gravity.
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Table 3. Effect of starches on the a,

of

model Kamabhoko A and B prepared

at different levels of moisture

content
Kind of Kamaboko Added Moisture 2
starch  model  starch % % w
0 77.3 0.98
1.5 78.0 ”
A 3.0 77.5 ”
4.5 77.9 ”
6.0 77.4 "
Corn
Q 71.6 0.98
2.5 71.8 ”
B 5.0 72.2 ”
7.5 72.4 "
10.0 71.8 0.97—0.98
0 77.4 0.98
1.5 77.9 ”
A 3.0 78.0 ”
4.5 77.6 ”
6.0 77.7 ”
Wheat
0 70.4 0.98
2.5 70.8 ”
B 5.0 71.1 ”
7.5 71.5 ”
110.0 72.0 0.97—0.98
0 76.9 0.98
1.5 77.8 ”
A 3.0 77.6 ”
4.5 77.9 ”
6.0 78.3 ”
Potato
0 70.2 0.98
2.5 71.0 ”
B 5.0 71.6 »
7.5 71.9 ”
10.0 71.3 0.97—0.98
0 77.3 0.98
1.5 77.5 "
A 3.0 78.1 ”
4.5 77.8 ”
6.0 77.4 ”
Sweet—
potato 0 71.0 0.98
2.5 71.3 ”
B 5.0 71.5 ”
7.5 71.9 0.97-0.98
10.0 70.2 0.98
Corn starch, B:a,=0.98—0.0004H
Wheat starch, B: "
Potato starch, B: »

Sweet potato starch, B:e,=0.98—0.0002H
where H is added starch in percent

@ KiLr.0;: ReEELE (g, 0.980, 25°C)

@ KNOs: ” (@, 0.924, 25°C)
A FEYL vlg] zAsld 37°C 9 erld B
Fste] 19 R g F ALgsigiet A Be FRER
ol & 29 S A3 dstd 8L 4%
sHE et KATENES AL 2= o] &3lq
fEel HEEe 74 me+E B Mo :
7 prHEpEEe] 25°Col glol A9 e, HE EMY
=} RBEE Conway unite] deo] 25°Cell 4 2 47
U g F 24 JBEe 23R mg 2 Aldstd Ag
T AR 6, ] RS ]¥A shd
T 2 A ddstd 47 45 A8y FHF
Zrol 09l HKEgsle wA-E o] BBY o 2 Y
or, & HRAAE T9 EHERE st 43
4 Pt 5 KHTEl A Bal zlokg 4k
G8le] Al Ae A2 FHF T ar~a, 2
2l BA]%el e bi~bs el & o, Fig.2 9 3ol
ae ZA] 2RSS 2 A AL 98 £ 9
ol o] A7} Mg mg-e Fad etk o] A
- #a3] ColA Az DAAE A5 KAFEE
HE Vet gen] £ 2974 543t =%
Al Ao = o] T FHE ALY

(4) 24+ 9 VBN Jiz

B8 (Kim and Park, 1981)¢} 4§l ulyo 2

A3t}
(5) A% A2 W

£ A A8 o5 model A Y B &3
+ 47 dAsA b7 flslte] of B A zAld A A
2EF z4slgen o] 5 model o F2o 110g02
3t ek, = humectant & R{MET o AHES
blank ¢} FYslEE 37 $sld A F AEE IS
AL AEed Msigct. 5 9% 27139 2
ko] 87.1% 4l 7o Axx o]E model A 9
A4 blank o +22& Hinped KL FAAsd
(0. 87X 90+5)/100=75.5 % 7} =k, 2=} HAEAME
X 76.5~77.9 9 o] &l &},

ol AL HH#o R 3l BF 2IEY 4L xg, B
gt £9 o9& yg humectant &) oF& hgolzt &
o}

_II)IA

S Ze AP 4 4 dvh webd 1=
(11.40— £ )/10.13, y =95—x — h 2 A}, o)} &
2 wajel st o] & model A 9] 422 Table 3
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A o159 Kok BT viXe &

= ol zAstgeh

Z JF 2 EY FEEFe] 79.0% IR
Az% oj % model BY AL blank o] 3]
(0.79X87+8)/110=69.7 % 7} = A2xE 70.1
~72.0 9 o] gl o}

1% model A8l A4 FU PY22 4R
RB4o) Bhgst Zo) Faed Ak
F, (0.792+4 ¥)/110=0,697 - eevorevnennns ®
x+y+ Bo=05 ceeeriinaciiiatiiiinneniian, @
Q714 x=(18.27—h)/0.21, y = 95— x — h 7}
=5 of Ao ko] of & model B 42L& Table
49 o] 235}

TEEA Ast £t

D R
49 e T
2 a, o] o

A7 0 A5

able 3 3} 2t} moel AdA=
3}7F gl9lw, model B A% 10%
e AgE 24 e S5, 42

A A, &HAEL HAe] e,=0.98—0.0004H,

et AR A% e, =0.98—0.0002H o] g}
At o2 HolA ALFE ¢LPA st Azlst

=38 430

2. glycine o] #3224 =z 33

A¥ A5t Table 4 9} ¢}, model A 3
Ao] a, =0.98—0.0017H, B @, =0.98—0. 0020H
A8 FEEA A5t Axte AEF v shd

Table 4. Effect of glycine on the a, of mo-
del Kamaboko A and B prepared at
different levels of moisture content

Kamaboko Added Moisture
model glycine % % %
0 77.1 0.98
1.5 77.3 0.98
A 3.0 77.0 0.97—0.98
4.5 76.7 0.97—0. 98
6.0 76.6 0.97
0 72.0 0.98
2.5 70.5 0. 98
B 5.0 71.1 0.97-0.98
7.5 70.1 0. 97
10.0 70.4 0.96

A: a,=0.98-0.0017H B: 2,=0.98—0.0020 H
- Where H is added glycine in percent.

mEHMEY PE

AgE) Eekeh

H#F5(1977 a)o] B3t ule] osh= glycine &
o5 Az AFd e 2 BHd H3e glov gly-
cine ¢ 29 Hrbsked 25°Co] 4 3MY A2
£ A= gzt FEEgctn gt

3. sodium lactate &] 284 =3+ i3}

AY AxtE Table 59 2}, sodium lactate =
EaFo] 112 24 A4 o 2¥ 7} Heo] Raoult &
dAelA FHh2 29 284 At a3 4499
1/20] ook sld AA &4 Azls FiEKim
and Park, 1981)e} 4] z=A}3t Al o] A %9} ulmy
o) A Wy 232 Jebdth. & model A9
AS L 2,=0.98—0.0050H o}z, B& A%= ag,=
0.98—0.0054H o]}, = model A8 A 6%
HA5 L ool 6, &7 0.95 7F H gz, model B
S AL 7.5% FANE W e, fEF 0.93~0.94
WA +EZAel Asteisdcl

28]} sodium lactate = Al ¥ e} Fglx)ul =
wro] glo] ol 8 gElst EA AL e Adst JN E
Yot Abgstd ZAqt 2 RAolel 4L

Table 5. Effect of sodium lactate on the a,
of model Kamaboko A and B prep-

ared at different levels of moisture

content
Kamaboko Added sodium Moisture a
model lactate % % w
0 77.4 0.98
1.5 77.5 0.97—0.98
A 3.0 77.5 0.97
4.5 77.8 0. 96
6.0 77.4 0.95
0 70.0 0.98
2.5 70.9 0.97
B 5.0 70.7 0. 96
7.5 70.4 0.93—0.94
10.0 70.5 0.93

A:Aw=0.98—0.0050H B:Aw=0.98—(.0054 H
Where H is added sodium lactate in percent.

4. o o] £ A5
2 Aol A FA RFTEEMES Raoult 2] 4o
ojsted A4 ol Zx)2ke] 8| @E Table 63 o
= Ald3} sodium lactate &) B9 AsbFo] wro}
zltd et Aolzt A71AwE 2 o] 147} 9 AL
B AY dAEE £ F A=
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Table 6. Comparison of measured a, to predicted a,

Humectant Moisture Measured Predicted Humectant Moisture Measured Predicted
% aw dw % aw aw
77.7 0.88 0. 982 77. 4 0. 98 0.282
77.6 0.97—0.98 0.978 77.4 0.98 0. 980
A 77.6 0.97 0.974 A 777 0. 98 0.978
77.3 0.95—0.96 0.970 77.4 0.97—0.88 0. 976
) 76.5 0.94 0. 966 77.5 0.96—0.97 0. 975
INQCL  coereereeres e et eee s ananen GLUCOSE  -reeerrmsrromermsemsmmseasmammanmsomeearesnaemeeeeetsceasessenanens
70.7 (.98 0. 980 70.6 0.98 0. 880
70. 4 0.97 0.976 71.0 0.98 0.977
B 70.9 0.96 0.972 B 71.9 0.97 0.974
70.6 0.95 0.968 71. 4 0.96 0.970
70.2 0.93~0.94 0. 963 70.2 0.95—0.96 0.967
77.5 0.98 0.982 77.9 0.98 0.982
77.5 ” 0.981 77.9 ” 0. 981
A 77.4 ” 0. 980 A 77.8 " Q.980
77.1 ” 0.979 77.9 ” 0.979
76.7 " 0.978 77.8 ” 9.978
‘Sucrose Lactose oo s
70.1 ” 0. 980 72.1 ” 0.981
70.2 ” 0.978 71.5 ” 0.979
B 69.8 ” 0.976 B 71.4 ” 0.977
70.1 0.97—0.98 0.975 71.4 0.97—0.98 0. 975
71.8 0.97—0.98 0.974 71.1 0.97—0.98 0.973
77.9 0.98 0.982 77.3 0. 98 0.982
77.6 ” 0. 981 78.0 ” 0. 982
A 78.1 ” 0. 980 A 77.5 ” 0.982
77.1 ” 0.979 77.9 ” 0.982
77.0 ” 0.978 77. 4 ” 0. 982
Maltose Rtatsssssssseases (07335 o T T T T e e
70.4 » 0. 980 starch 71.6 ” 0.981
71.8 " 0.979 71.8 ” 0.981
B 70.5 ” 0.977 B 72.2 ” 0. 981
72.0 ” 0.976 72.4 ” 0.981
71.5 0.97—0.98 0.974 71.8 0.97—0.98 0. 981
77.4 0.98 0.982 76.5 0.98 0. 982
77.9 4 ” 77.4 0. 98 0.978
A 78.0 ” " A 7.7 0.98 0.680
77.6 ” ” . 78.1 0.97—0.98 0.971
77.7 ” ” 78.3 0.98 0. 968
Wheat - Glycerin e
starch 70. 4 " 0. 980 70.9 0.98 0. 980
70.8 ” 4 70.7 0.98 0.974
B 711 ” ” B 72.0 0. 97 0. 968
71.5 ” 0.981 71.9 0.95—0.96 0. ¢61
72.0 0.97—0.98 4 72.9 0.95 0. 956
76.9 0.98 0.982 77.4 0. 98 0. 982
77.8 ” ” 78.2 0.98 0.978
A 77.6 ” " A 78.1 0. 98 0.976
77.9 " ” 78.3 0.97—0.98 Q.973
78.3 ” " 78.6 0.96—0.97 0. 865
PoOtatO  reeeereeeeeeeeeeeeesseeien e Propylene L [ LI TP
starch 70.2 " 0. 980 glycol 71.6 0.98 0.¢81
71.2 ” ” 71.4 0. 98 0.973
B 71.6 ” 0.981 B 72.4 0.97 0.865
719 " " 72.3 0.96—0.97  0.958
71.3 0.97-0.98 0. 980 72.2 0. 95 0. 950




T ol 5o KHER KT w3

Table 6. Continued

BRTMES PE

Humectant Moisture Measured Predicted Humectant Moisture Measured  Predicted
% a, a, % a, a,
77.3 0.98 0. 982 77.1 0.98 0.982
77.5 ” ” 77.3 0.98 0.977
A 78.1 » ” A 77.0 0.97—0.98 0.6873
77.8 ” ” 76.7 0.97—0.98 0. 968
77.4 ” ” 76.6 0.97 0.964
Sweet e Glycine
potato 71°0 ” 0.980 72.0 0.98 0.981
starch 71.3 v ” 70.5 0.98 0.972
B 71.5 ” ” B 71.1 0.97-0.98 0. 964
71.9 0.97-0.8 0. 981 70.1 0.97 0. 956
70.2 0.98 0. 980 70.4 0.96 0. 949
77.8 0.98 0.982 77.4 0.98 0.932
77.8 I3 0.980 77.6 0.97-0.98 0.979
A 77.8 ” 0.978 A 77.5 0.97 0.976
77.9 0.97—0.98 0.977 77.8 0.96 0.973
77.8 ” 0.975 77.4 0. 95 0.970
Sorbitol Soditlm e
70.5 0.98 0. 980 lactate 70.1 0.98 0.980
70.8 ” 0.977 70.9 0.97 0.975
B 70.8 0.97 0. 974 B 70.7 0. 96 0. 970
71.0 ” 0. 970 70.4 0.93—0.94 0. 964
71.0 ” 0. 967 70.5 0.93 0. 959

=5} Sloan and Labuza (1976)7} B.:2.8 A A 7 4}
4-g o] g3l ApTEN dSy-e AAstd  Hgke
% 43245 1002 89 Fol R e
humectant 8] F= (g)5¢] A& Fig.38 2L
7"3:}*"-’* E 5 den, g, 7l B HS8ld AL ol

¢ Adez v FFEREE T 2719 a

ok £23E 3D BARE TAAL AL
o, % A% T 4 95,
ay=a; — rz(l—wl)/wd .................. ®

714 o HF G ff, at HE G fi, 1
aolAgl AAE AR A, 28 Aol
WAL B & we BTES BEE wE
AF 4 THFE Vehdsh

T A AL AFY F2FE AP

=23 s—].

donz we JFE 1Y, & 737}%4 g
A e e 402 9FY 4 9ok
Qr=@; — T2[Wag=@; — 112 <eererriennss ®

9 A4 e a; = blank

A 7&7,

9 2BPAgdow ¥u K A¥a A Tt AFE hum-
ectant 9] 3] FAL o] H9 4RFA dZ2HOE o
23 4 glow Table 73 Zo] Jebd 4 glv}.

Linear slope T’

................

Qw

W w2

Total WT(%)

Humectant

Fig.3. Linear slope method derived by Slcan
and Labuza for prediction of a,.
wy: Initial % humectant
w,: Final %
r : Slope in desired region
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Table 7. Equations of g, prediction in model Kamaboko A and B prepared at different

& ® oK - R

levels of moisture content

]

Humectant

A

B

NaCl

Sodium lactate
Glycerin
Propylene glycol
Glucose

Glycine

a,=0,984—0.0100 H
a,=0.982~0. 0050 H
a,=0"984—0.0030 H
a,=0.983—0.0027 H
a,=0.982—0.0023 H
2,=0.981—0.0017 H
2,=0.979—0.0010 H

e,=0.981—0.0110 H
a,=0.979—0. 0054 H
2,=0.984—0.0034 H
a,=0, 984—0. 0030 H
a,=0.983—0.0028 H
2,=0.983—0. 0020 H

Sorbitol
Sucrose -
Maltose -
Lactose —
Corn starch —
Wheat starch -
Potato starch —
Sweet potato starch -

2,=0.980—0.0012 1§
2,=0.975—0.0006 H
a,=0.981—0.0004 H
2,=0.975—0.0006 H
a,=0.981—0.0004 H
2,=0. 981—0. 0004 H
a,=0. 981—0.0004 H
a,=0. 982—0. 0002 H

H : Humectant concentration in Kamaboko model.

= )

E2F A5 A= Ao FEFE LA =3
ste] 2AE $EZHASA T Hobslgd-g A AFA
a2 & A Y 284 At £A4F 244817 §
sted g (Kim and Park, 1981)¢) o]e] A X5,
glycine, sodium lactate 8] &g A Rgxn =
g AR 2437 428459 Raoults] 4oz A
A% o] &x) 9 Sloan and Labuza (1976)7} #] ¢t}
AR Aol ste] wlE A =35

1. &4, 7242, 27e g &9 422 9% A
7}Ee v st 284 s &3S Hged A
ALF a8 A9 ¥lsstde

2. glycine & A $+= AL Fo] vlsl A3s] F
< 532 Jvehigl o sodium lactate BN =
ol Ao,

3. sodium lactate 8] 2HA 3} £F}E A4
3] $3le] glycine o] 38| A= FAst glglovt
k7t #sto] Sle] ol & St3bslw o] AL Ht}
3 A AR,

4. FL HoAA Qo] AFY £E o] A
< A7 L2 Astadst g4 e Age
2o+t

5. Raoult 8] 4ol 9zt AL dZA]& Ald
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2} o3 =gl

6. & Agel A T3 2% humectant o] 3] 7j4lL
FEEA dEFH2E 8T 4 dctm Y.
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