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The Studies on Stability of Glycerin Entrapment SOD
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Abstract: Superoxide dismutase (SOD) extracted from mungbean (Phaseolus radiatus L.) seeds was entrapped
with glycerin of various concentrations under various treatment conditions, then their stabilities were estimated.
The results showed that the stability of SOD under hot stress, as well as, extreme acidic or alkaline stress was
enhanced by glycerin entrapment. The concentration of glycerin was regarded as an essential factor for SOD
stability, the optimum glycerin concentration was 12.5% ~ 25%. It was demonstrated that 10°C, pH 6.8 and
1 000 r min" of mix round was the optimum condition to improve the SOD stability under hot stress, the half life
of glycerin entrapment SOD in hot stress at 50°C was 25.1 d, which was 5 times of the natural SOD not glycerin
entrapment. Entrapment at pH 3.8 was more effective to improve the endurance of SOD in acidic stress , whereas,
pH 8.9 was more resultful to enhance the stability in alkaline stress. Adding of Zn** ,Cu** ,Fe’* was favor to
enhance the stability of glycerin entrapment SOD under hot stress. Glycerin entrapment SOD also showed a
rather strong tolerance in some additives of cosmetics. So glycerin entrapment would be a promising way to
improve SOD stability in various stress conditions, which might enhance its various applications effectively in the
near future.
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Fig 1 The effects of different concentrations of glycerin on SOD
stability under hot stress and the stress of extreme acidic or alkaline
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Table 1 The effects of temperature and pH on the glycerin SOD stability under hot stress and the stress of extreme acidic or alkaline

AL

Conditions for glycerin entrapment

F7 Half life (d)

pH ¥ Temperature(C) 50°C, pH 6.8 25°C, pH 3.8 25°C, pH 89
38 5 245 £22° 195+1.7° 10707
10 256 £28° 212+15° 9908
25 167 2.1 202 +2.1° 9.1x12
45 15518 219+09° 108 1.1
68 5 258 +18° 11511 10702
10 244 +2.1° 12403 11904
25 173 £23 97x1.1 92209
45 166 £1.1 8810 10910
89 5 26.1 1.7° 11511 217+08°
10 258 £2.1° 12420 239+13°
25 167 £19 11714 232+17°
45 174 £22 12813 22.1+07°

PR FEBRRERBE (P <005), Data followed letters within same column present significantly different at 0.05 level.
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Fig 2 The effects of temperature and pH during entrapment process on the residue activity of glycerin SOD
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Fig. 3 The effect of stirring time on the stability of SOD
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Fig. 5 The effects of stirring speed and time on the residues
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Table 2 The effects of metal ions on the stability of glycerin SOD

b (umol/L) 8] Half life @

Concentration 50 pH38 pH 89

%1 H8 Control 18519 10315 9514
ZnSO, 0.1 233x2.1° 11.8x1.1 10108
1 251+17" 133 £08" 97103

10 203 +22° 149+03% 95+06

CuSO, 0.1 252 +2.7° 109 +0.1 9002
1 258 +3.1° 9802 8904

10 21119" 11208 9303

FeSO, 0.1 242 +22° 108+02 9609
1 237+18" 105+09 9103

10 248 £33* 99 0.5 91103

Na, SO, 0.1 17512 10206 9307
1 18919 9802 97106

10 18111 10902 8908

PR FEBRRERBE(P<0.05), Data followed letters within same column present significantly different at 0.05 level.

:3 kB HE# SOD =3
Table 3 The half life of glycerin SOD in cosmetic additives

e %) A8 Half life (d)
Concentration 50%C pH38 pH 89
%1 H8 Control 171x12 11122 10315
DMDMH 0015 151+12° 10514 9307
0.15 162+13 11304 10706
15 158+13 10.1+03 10102
NP-10 001 16519 11513 9307
0.1 15912 10609 10708
1 153 +16° 108 05 11205
R/ 0.0015 154+2.1° 11912 10506
0.02 155212 10508 11107
02 17114 103 04 10306

PR FEBRRERBE(P<0.05), Data followed letters within same column present significantly different at 0.05 level.

R4 TEREMAEEFMA XL SOD fETEH
Table 4 The half life of natural SOD in cosmetic additives

b %) 8] Half life @
Concentration 50 pH38 pH 89
%1 H8 Control 171x12 11122 10315
DMDMH 0015 114+18° 10514 9606
0.15 12114 11304 8.8 +055%
15 113(£12° 10.1+03 87+08"
NP-10 001 141+13% 94 +15% 8806
0.1 14116 99 £03% 9606
1 143 +18° 96+07% 83105
R/ 0.0015 154+2.1° 10917 9504
0.02 1494 12 8506 10108
02 17114 9.1 £0.8* 11205

PR FEBRRERBE(P<0.05), Data followed letters within same column present significantly different at 0.05 level.
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B . pH {5 B $F 3 B A0 HE £ B 18] % H
SOD Wfs A B B2, B~ H 2 SOD
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I 7 A s 7 Y B9 ) R BRI LA &5 B 2% R (B 3)s
— JE V5. FB] PN B 10 B B AN B bt ) ) S IR
FIT 2= H Il SOD WERE (B 4), EAAREHEE 1Y
EHEr A B o 4R 5 H i SOD Wfa e, Bl
Sk SOD Ky TE M (B 5), BB A B K HEN,
A1 000 r min™ ASCREET
I f o WEARMBEEM, EEAE
TIREE AW B 58, B IRE AR5 F LHK
FB VR, [F B RE3 N & A R A K&,
SRS B B BB BRY, X RN 4 A E
XGENEMHKER, FEARSFERE,
At ,Zn* \Cu®™ 1 Fe’" tL2 SOD ¥ it .0 fr b 7 i
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