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Degradation of Alginate Solution by Using
v-Irradiation and Organic Acid

Min Cho, Byung-Yong Kim* and Jong-Hwan Rhim'
Department of Food Engineering, Kyung Hee University
'Department of Food Bio-Engineering, Mokpo National University

Alginates were irradiated in an aqueous solution with Co® gamma rays in the dose ranges from 0 to 100 kGy,
and investigated the relationship between the intrinsic viscosity ([n]) and the molecular weight (M) of alginates.
The molecular weight of alginate was measured by gel permeation chromatography and the ranges from 1,894
to 135,174 Da were obtained. The molecular weight of alginate decreased markedly with increasing the degree
of y-ray dose rate. The intrinsic viscosity of alginate solution after y-irradiation showed the ranges from 9.83 (g/
g) to 602.69 (g/g), depending upon the y-irradiation dose. The molecular weight of alginate dependence of the
intrinsic viscosity of the alginate solution would be expressed by Mark-Houwink equation, With a linearization
of molecular weight and the intrinsic viscosity of the alginate solution, Mark-Houwink equation could be
expressed with constant variables and the real data fitted to the equation of [n]=2.2x107° M_'*¢ (R’=0.998).

Key words: sodium alginate, irradiation, Mark-Houwink equation, intrinsic viscosity, molecular weight

M B

o-L-guluronic acid®} B-D-mannuronic acid’} 1,4
H 22N, nlgohd tajal T dxR

J

o e A FAE

ol ik

O R odobop £ 3 2 ol off

[o
—_

i<
ko
oXx S
L
2

*Corresponding author : Byung-Yong Kim. Department of Food
Engineering, Kyung Hee University, Yongin 449-701, Korea

Tel: 82-31-201-2627

Fax: 82-31-202-0540

E-mail: bykim @khu.ac.kr

67

Hea, WA AR, M BRORA AwE o

7] = ¥
ZAake] 357 F3ET FAN FUY] o] HO, ARA &7l
2¥o] cholesterol@ Cde) A< wiEaxte]l -9 EF glu-

cose BE Aot A0, ol SAAF YolA olR Fa
S Bacillus, sp.8) ZAE AE B AP ZhO
= Apa @7ve] mgol tF A7t AN BiET
aict.

AAIA ol ARSI A Balu
ajo ek 2a) oelw
slo) e E9 Arde] 2 Aw

T
>
e
O
53
r <]
o,
it
s
=
32
K
ro
>
o
o
o
ol
ol
&
o
2
5]

%
il
rio

e e
N
P
N
o
M0
i

o T ir
il
kl
0 olf o

A
(W)
=2,
2
s

o
ol
ok,
N
=2
i

>,
oX,

e
o
o g
ot

o 4
ot 2 o 232 i oot
=
.
1T gl

N

)
9
N
olf
ol
o
2
ofl
o
2

.
a1

N,
[l
o,

)
o
-
2



[}
[}

AAE Aad AT SAw 2ee) ek 24}
F8 o] & ARA AR Az AFHIO G
Ao e AH Balol HBHHERA A 7H
Sthe AR F3} gl AFL S A1ERMe A
| BT Aok Zed HA ARG S0 Az
A o] oY, gl Ror], BFRAT ovle

oot He o<1§> ol ™ wjn rle

©
=z,
t
Q
-
e
R
fr
>
v}
e
Sl
e
a)
2 o
o
o
g‘(_:‘
N
o
)
oZ
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FYOR, 7N A7lel mE FAre] BAG WS vlm

=

B2 Ao AMeg g7lake 714K (Alginic acid, sodium
salt, Aldrich Chemical Co.y& AME3FSALE Aol o3 A &=}
Blo| A}E-H {7142 citric acid(Aldich Chemical Co.), for-
mic acid(Showa Co., Japan), ascorbic acid(Dea Heung
Pharm. Co., Korea)3 2™, xS Z HCI(Dukan Pure
Chemical. Co., Korea)S A}&-3}3c}.

HORM Z=A

Alginic aicd2] WA RARE 5%(wiw)e] S48 =z}
g dAadd e AP 2ARAE I Co-60, 107 Ciys
o] &3te] d2oA AHF U HFER 2~100 kGyol F
FrAEE Q=S e, MAHIE AR AlEe §4
ZAZ(SFDSF 12, Sam-Won Freezing Engineering Co., Korea)
Sted 30mesh ©|3t2 EE3E Al £ HF ARE-EITH

RNz &4

25+ 1°C2 FA1% &7 capillary A=A (Cannon Instru-
ment Co. No. 300, USAYE AXIgtaL WA A AR &
24 8N (1~4%, wiwys 473 F B2 #H 3087 g1
WA Y F 8] S (specific viscosity, N,)E S AT, A]
B g HAEE 7§ the ol AoERE IR

g T,

Relative viscosity (n,): n/m,
Specific viscosity (N): (M—NIM="M— 1

.. . . . Ms—M,
Intrinsic viscosity (M]): lim ——

v (D —-0M, N
where, T, viscosity of irradiated solution
1M, viscosity of H,O
C: concentration (g/g)

=X &3
72t ZAE AR @74 £ GPC(Gel Permeation
Chromatography)& Fal ¥AHFM,)E SASAT. AlEe &

=t E3e)s)A] A 35 WAl 15 (2003)

(0.1 N NaNO,)?l =4 03%=Z 38} 0.45uL syringe filter
o filration & FAMSIETE GPCS detector, flow rate,
injection volumn& 2} RI750F, 1.0 mL/min, 100 L= 3F31
t}. Columne ultrahydrogel linear(6~13 um, 7.8 X300 mm,
Waters, USA)Z ultrahydrogel guard columng AZ3te] AME
st BEx E3 F4& PEG(Polyethylene glycol, Showa
Chemicals, Inc., Japan)E A1 EFFOE 3l Yeplich

Mark-Houwink 2}

7upAd Aol 93 @71ake]l A EASE A== polymer]
BAZM ) ZAEE(MDR A e Mark-Houwink
21 o] &3HATH?.

Ml = KM/

A7 Mmie LAAEL, K, ar LRHE=d EAF
AN ARHE dgkelth

S714F 2710 e 2XtEF #Hs)

Citric acid2 pH 2~4 €9& Az F, 7 pH §4E=
5%(wiw)e] L71AF LRS- e ol pHE AE &Ho=E
3131, citric acidE ©]&3ted pH 2 L4 &48 TE ohy,
40~90°Ce) &= oA ut T AoM Wzt F 22
A7 A1E gAS AzETE 2B {714kl FF(formic
acid, ascorbic acidy® 23] pH 29 ZHoA 714 F
28 Agdade BEY PRFELE HCE A3t Al
zE A gAEL2 99 BAF AW w2 270
w2 @714k ExES AT

WARME| e DRFEel #s}

uba 2AN] g g4 IREE(MDe dEE
M) NREMHE AR AET 5 AU A 2AVE
o ME logn/ORE FAFo RN FAIF wpe} 23
Tt ZAagE dE8 4 AU, 100kGye] Zrebde] FAL
A ARE AEE BE AR logn /ORKS) B
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Fig. 1. Changes in reduced viscosity of alginate solution y-
irradiated at different doses.
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Fig. 2. Changes in intrinsic viscosity of alginate solution Y-
irradiated at different doses.
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Fig. 3. Universal calibration curve of the GPC chromatogram.,
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Fig. 4. Changes in molecular weight of alginate solution y-
irradiated at different doses.
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M, = 4.064x 10°(dose)***

¢ (R*=10.967)
54 T+ 5
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Fig. 5. Changes in intrinsic viscosity and molecular weight due
to the dose rate of y-irradiation.
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205,797 Da, 60°ColA 164,196 Da, 90°CelA 30,491 Da9l
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Fig. 6. Effects of molecular weight on the intrinsic viscosity of
v-irradiation alginate.
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Table 1. Effects of molecular weight of alginate according to different pH, temperature, organic acid

pH Temperature Organic acid
pH2 pH3 pH4 40°C 60°C 90°C HC1 Ascorbic aicd  Citric acid
Molecular
weight 193,658 139,620 64,636 205,797 164,196 30,491 138,212 98,784 183,558

(Dalton)
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