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Extraction and Purification of Glucose Tolerance Factor from Yeast

XU Le"? LIU Lu*, WANG Jian-ming'* | LV Jia-ping’*
" College of Food Engineering and Biotechnology , Tianjin University of Science and Technology , Tianjin 300457 , China;
* Institute of agricultural products processing , Chinese Academy of Agricultural Sciences , Beijing 100193 , China

Abstract: In order to explore the separation and purification process of glucose tolerance factor ( GTF) ,the purification
steps were simplified in order to obtain GTF with high purity. Previous ammonia extraction experiments were based on or-
ganic solvent precipitation to remove protein. In the present study, based on the previous study, the purification process
was further optimized with different organic solvents,using the ratio of organic chromium content (g) and total protein
content (mg) as evaluation criteria. The purity of isolated GTF was further verified by high performance liquid chroma-
tography analysis. In addition ,the glucose consumptions in insulin resistance type Hep-G2 cells treated with GTF before
and after purification were measured for the detection of its glucose metabolism regulating activity. As a result, the opti-
mized purification process was with 30% cold ethanol precipitation for 20 min, 10000 x g centrifugation. Compared with
traditional ammonia extraction , the organic chromium content and the content of total protein ratio improved 6 times using
the developed method. The extraction rate and purity of GTF were significantly improved and the purified GTF showed a
regulating effect on insulin resistance type Hep-G2 cells in glucose metabolism (P <0.01).
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Table 1  Parameters of microwave digestion instrument
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0.3 4 800
0.6 3 800
1.0 3 800
1.5 6 800
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Table 2 Organic chromium content and protein content in samples extracted with different organic solvents (n = 6,x +5s)

il R B RO

- ” Organic chromium Protein Cr( ug)/Pro(mg)

Group
content (pg) content ( mg)

FAKHR B ( %) B £H 8 Anmonia extraction 153.441 £7.658 187.648 +7.381
F i Methanol 3% Supernatant 60.624 +0.003 36.924 +£0.017 1.642
ULVE Precipitate 32.713 £1.446 27.156 +0.139 1.205
1% Ethanol 75 Supernatant 84.530 £0.003 35.094 +0.039 2.409
ULYE Precipitate 21.016 +2.438 16.197 £0.003 1.298
N Acetone 5 Supernatant 62.064 +0.003 7.92 +0.069 1.637
VLIE Precipitate 23.210 £0.005 17.92 +0.227 1.295

FUAE 43504 0. 8125, 015 1. 412, YLiEH 4% 5 & A
fY EEAE 35 0. 491.,0.994 0. 185, 5% fRZH A 1L,
YRR H YR SRR — 2 B, R AT Ik E
6. 13 4%, Hyatt al 45t b3 W & A B 4 A AL
B, NI R PR RO 0 T

133.492 .52. 899 g, UL IE o A HL& & 1 500 K
62.713 .33.016 3.310 pg, 7 LI H, FiH &AL
BEySEEE TUOE, X 5ER 2 4R -5, H
Bl £ P 2 B RRAEG, DLUE Th i A DL A% 5 B 0 B W
1%, 72 R B R 30% B 118 W H BB HILES & o
Ko LR, LIERT AV SEAN

®3 FRERNEASHRENKRAIBREASER(n= 6,0+s)

Table 3  Organic chromium content and protein content in samples extracted with different methods (n= 6,x £5)

g E&ﬁ_m%%i BEH _ﬁi
Group Organic chromium Protein Cr( pg)/Pro(mg)
content (pg) content (mg)
FKHZI (X B 2H ) Ammonia extraction 153.441 +7.658 187.648 +7.381 0.818
50% Z.1% 50% FEthanol 7% Supernatant 65.039 +2.517 80.071 +2.041 0.812
ULVE Precipitate 62.713 +1.446 127.837 +15.954 0.491
30% 2.1 30% FEthanol bW Supernatant 133.492 £ 11.362 25.687 +1.671 5.015
BUIE Precipitate 33.016 +2.438 33.201 +2.034 0.994
15% Z,1# 15% Ethanol -7 Supernatant 52.899 +2.187 55.963 +26.261 1.412
BUIE Precipitate 3.310 1. 629 17.92 £12.267 0.185

%4 FRAZEREENESENESEREASER(n= 6,14s)

Table 4  Organic chromium content and protein content in samples extracted with different ethanol concentrations (n= 6,x +s)

1 B REREE
N Organic chromium Protein Cr(pg)/Pro(mg)
Group
content (pg) content ( mg)
7K HEHL Ammonia extraction 147.846 +2.581 183.708 +11.275 0.804
60% ¢, 60% Ethanol 71.612 £3.416 66.507 +10.382 1.077
50% <, 50% Ethanol 65.039 +2.517 80.071 £2.041 0.812
40% ¢, 40% Ethanol 60.724 +0. 622 102.943 +4.856 0.590
30% 1% 30% Ethanol 133.492 £11.362 25.687 +1.671 5.015
15% £, 15% Ethanol 52.899 +2.187 55.963 +26.261 1.412
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min , A7 HLES A & EEAR AR R o (RIS AS Y BB 1 &
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20 min J5, H YRR E A &b, 06 AL,
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Table 5 Effects of different precipitation times on organic chromium content and protein content in sample (n= 6,x +s)

il BRI CEAAR
o Organic chromium Protein Cr(pg)/Pro(mg)
Group
content (pg) content ( mg)

YLUE 15 minPrecipitating 15 min 61.170 +6.412 30.587 +1.59%4 1.999

YLPE 20 minPrecipitating 20 min 133.492 +11.362 25.687 +1.671 5.015

JTTE 30 minPrecipitating 30 min 120.051 +3.657 56.902 +0.547 2.11

AT ULYE Precipitating overnight 57.383 £6.253 14.506 +1.913 3.956
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Fig. 1 Purification with Superdex™75 gel chromatography
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Fig. 2 Purification with Sephadex G25 gel chromatographic
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