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Fig- 1 SDSPAGE of soymilk protein by varying
thermal processing duration at 95°C .
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Fig. 2 SDSPAGE patterns of soymilk protein by
varying thermal processing duration at 95 C with
mercaptoethanol treatment
lane I: 0 min; lane 2 30 min; lane 3 60 min; lane 4 90

min; lane 3 120 min
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Fig- 3 Effect of temperature on sulfhydryl content in
soymilk at 95°C ,120°C and 140°C

Each point is the mean of three determinations
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Fig. 4 Effect of heating time at 95 C on trypsin
inhibitor activity in soymilk

Each point is the mean of three determinations
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Fig. 5 Effect of UHT heat treatment on trypsin
inhibitor activity in soymilk

Each point is the mean of three determinations
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Fig. 6 Relationship between holding time and holding
temperature for 9% inactivation of TIA in soymilk

Each point is the mean of three determinations



144 Acta Nutrimenta Snica, Jun. 2001, Vol. 23 No. 2

C ] inhibitors Loss in trypsin inhibitory activity by the

[1] Hackler LR, Van Buren JP, Streinkraus KH, et al. blocking of arginine and lysine residues at their
Effect of heat treatment on nutritive value of soymilk reactive sites [ J]. J Agri Food Chem, 1997, 45 3826
protein fed to weanling rats[ J]. J Agri Food Chem , - 3831
1998, 46 281- 285. [7] Jao JA, Yee BC, Kobrehel KK, et al. Effect of

[2] Kwok KC, Niranjan K. Effect of thermal processing thioredoxin-linked reduction on the activity and
on soymilk [J]. Inter J Food Sci Technol, 1995, 30 stability of the Kunitze and Bowman-Birk soybean
263- 295. inhibitor proteins [J] J Agri Food Chem, 1992, 40

[3] Hout RVD, Pouw M, Gruppen, H, et al. 2333- 2336.

Inactivation kinetics study of the Kunitze soybean [8] Vantraub IA, Yattara HB. Proteolysis of Kunitze
trypsin inhibitor and the Bowman-Birk inhibitor [ JI. J soybean trypsin inhibitor influence on its activity [J]-
Agri Food Chem 1998, 46 281- 285. J Agri Food Chem 1995, 43 862- 866.

[4] s s . [9] Smith C, Megen WV, Twaalthovan L, et al. The

[J]. , 1998, 26(4): 66— determination of trypsin inhibitor levels in foodstuffs
71. [Jl. J Sci Food Agri,1980, 32 341- 350,

[5] Friedman M, Grosjean OKK, Zahnley JC. [10] Beverdge T, Jones L, Tung M A. Progel and gel
Inactivation of soya bean trypsin inhibitors by thiols formation and reversibility of gellation of whey,
[J].J Sci Food Agri, 1982,33 165- 172. soybean and albumen protein gels [J]. J Agri Food

[6] Kato Y, Matsuda T- Glycation of proteinous Chem, 1984,32 307- 412.

CHANGES OF SDS PAGE PATTERNS OF SOYMILK
PROTEIN AND TRYPSIN INHIBITOR ACTIVITY INDUCED BY HEATING

HU AN G Hui-hua', KWOK Kin—chor, LIAN G Han-hua’, GAO Kong-rong'
(YSouth China University of Technology , Guangzhou 510641, China;
> The Hong Kong Polytechnic University, Hong Kong, China)

[Abstract] Objective: To evaluate the heating effects on SDS-PAGE patterns of soymilk protein,
trypsin inhibitor activity and sulfhydryl bond content in soymilk.Methods: Soymilk samples were heated at
95°C ,120°C and 140°C. SDS-PAGE was adopted to detect the pattern changes of soymilk proteins after
heating and B-mercaptoethanol pretreatment. Trypsin activities were analyzed to detect the changes of
trypsin inhibitor activities. Ellman method was used to detect sulfhydryl bond. Results: The protein bands
of 7,8, 11, 12, 13, 14, 15, 16 disappeared and one new band (band 17)with Mr of 104 620 appeared in the
SDS-PAGE pattern of soymilk proteins after heated at 95 C,120C and 140C. The sulfhydryl bond
content decreased after heating and this change contributed to the pattern change of soymilk protein by -
mercaptoethanol pretreatment and by determining the sulfhydryl bond content. The holding time to
inactivate 90% of soy bean inhibitor activity at 95C | 120°C and 140°C were 35 min, 7 min and 60 s
respectively. Conclusion: Heating treatment may change the sulfhydryl bond and SDS-PAGE pattern of
soymilk proteins. The TDT curve indicates that the holding time required to inactivate 90% of soybean
trypsin inhibitor could be reduced ten folds by raising 30 C within the temperature range of 95-140°C .
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