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Production and Anti-hyperglycemic Effects of a-Glucosidase Inhibitor from Yeast, Pichia burtonii Y257-7

Young-Hun Kim, Ja-Won Shin, and Jong-Soo Lee*

Department of Biomedical Science and Biotechnology, Paichai University, Dagjeon 302-735, Republic of Korea

In order to develop a new anti-diabetic a-glucosidase inhibitor, we compared the a-glucosidase inhibitory activity of the cell-free
extracts of 48 strains of yeasts isolated from Korean fermented foods, and found that Pichia burtonii Y257-7 exhibited the high-
est a-glucosidase inhibitory activity of 55.6%. The a-glucosidase inhibitor was maximally produced when Pichia burtonii Y257-
7 was cultured in LB broth (initial pH of 6.0) at 28°C for 24 h. The a-glucosidase inhibitor, partially purified by Sephadex G-50
gel permeation chromatography and systematic solvents extraction, revealed potent hypoglycemic effects in normal rats and
streptozotocin-induced diabetic rats after the oral administration of starch.
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o—Glucosidase XsHe =3

o-glucosidase A AL 0.1 M 1AHEEH (pH 6.8)0]
0.2 Uml2 3A3 FZ o-glucosidase 4N 50 pl2}t Al &
50 ulE 96-well plateo] Pl 37°Col A 58 7F vk-SA|7] &
0.1 M ¢14teb5-8-9 (pH 6.8y ©]-&3t] 5 mM= 3|43t 7]
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=3 Zo] AsjEdS A4tstATH10].

o-Glucosidase A3 &4 (%) = (C — T)/C x 100

C: J)279 p-nitrophenol &%, T A2 H71% AAH p-
nitrophenol 3.
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St e AWolx BAE A FstL EFSH7](EH
8l Accu-Chek Active)2 &4 3} %t}

SHX=
FEAH A statistical analysis system®] 2]t Duncan®]

o9l HAA AlEH(multiple range test)= ©]&3}o]
<0051 ZHzte] Nz7re] o8 ol AEHeT
2 9k

o—Glucosidase XGHEZ! AAL FFEO| Mut
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Table 1. a-Glucosidase inhibitory activities of cell-free extracts
from the 1st screened yeasts.

a-glucosidase

e inhibitory activity (%)°
Pichia caribbica Y101-4 411+£0.8
Pichia anomala Y103-4 455+ 0.7
Saccharomyces cerevisiae Y111-5 21.0+04
Pichia caribbica isolate Y162-8 176+0.6
Pichia anomala Y169-6 343107
Saccharomyces cerevisiae Y172-8 452 +0.5
Pichia burtonii Y197-9 432+04
Pichia burtonii Y257-7 55.6+0.6
(ICs0 1.82 mg/ml)
Saccharomyces cerevisiae Y64-3 43.1+£0.6
Pichia burtonii Y86-5 447+0.8
Saccharomyces cerevisiae Y89-1-3 13.6+0.5
Saccharomyces cerevisiae Y91-5 27.7+0.7
Saccharomyces cerevisiae Y98-5 435+0.5

@Yeast were cultured at 28°C for 12 h and then centrifuged to
obtain supernant and cell-free extracts.

PAll of supernatants were not showed o-glucosidase inhibi-
tory activity.
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3} tH(Table 1).

48F 0] AR 13FW0] 10% ©]A9 a-glucosidase *] 3|
4L 2P E3] AFFFAA B3t Pichia burotnii
Y257-79] BEAE 2EE9 a-glucosidase A4 0] 55.6%
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Xo]4ih. 89, Chin S{51& B1FRo]A] 2] steppogenn
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o2 ARA, nA@AH e Asfsticta H gk vf §lok

FZE A #39 Pichia burotniio] B3 38 AF2E
Pichia burotniiZ2 5 € a-amylase®} lipase[21]/ At &3t
AFE0] UL Guo F[8 Pichia burotnii7} 20F AA}F )
B2 AMEEE AT YU Qiweibaizhusanit Zrj o A A
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ESH LB, YPD, PDB, TSB, YM, MRS £9] HjA] & o| &
3}4] a-glucosidase A EZ Ao 0] 2= w2 Q] F3FS
AES A= Table 29 2t AW #5221 Pichia burtonit

A

-
=
o
o

£}
(o)
0 3

! 038 - 80
= 2
=
E B
c &
o 06 - 60 =
S 2
© 2
s 3
% 04| L4 £
: §
= g
D 02 20 2
o 8
o
=
0 o

0 12 24 48 72

Cultural time (h)

Fig. 1. Effect of cultural time on the cell growth and o-
glucosidase inhibitory activity of Pichia burtonii Y257-7.
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Table 2. Effect of media on the a-glucosidase inhibitory activity
of cell-free extracts from Pichia burotnii Y257-7.

a-glucosidase inhibitory

Media activity (%)°
MRS? 38.5

PDB 32.3

LB 90.9 (ICso 1.92 mg/ml)
TSB 49.2

YM 474

YPD 79.5 (ICs0 3.9 mg/ml)

@MRS: De Man, Rogosa and Sharpe, PDB: potato dextrose
broth, LB: Luria-bertani, TSB: trptic soy broth, YM: yeast
extract-malt extract, YPD: yeast extract-peptone-dextrose.
PAfter cultured in various media at 28°C for 24 h prepared
cell-free extract.

Y257-75 LB v Ao A it HS o) a-glucosidase A 3&
A0] 90.9% (ICs0; 1.92 mg/mD)ZE 7} =931, YPD HjX| o
A% 79.5% (ICsp; 3.9 mg/mDE H|ILA =& HATHE B
%t

A YA 2 A LB Wi A& o] &3to] vjA] 27
pHY F3FS AES 47, K2 pH 6.00|4 7P F =8}
%1 a-glucosidase A SA = pH 5.0-7.000 4 = Z}o] gl
o] 90% oJAS X Frth(data not shown).

ol ATE& TEHE W, a-glucosidase A =2
Adt#39Q1 Pichia burotnii Y257-75 LB 8] X (pH 6.0)9]|
A& dto] 28°ColAl 24A17F vl FSIGS o 7H Wo] AJAtE
dct.

0

a—Glucosidase ASHESZES| FE28A Y AT 2 45
x| St

Pichia burotnii Y257-7 BAXZ 2&£2E2 =43 3}
QT2 343t 0.45um®}t 0.2 um disposable syringe
filter unit2 o] I3t & Sephadex G-50 column chromato-
graphyS AAIste] &4EE F-1 ICs 0.86 mg/ml)= AL
th o] &4 EFYES FZAE T hexane, chloroform,
ethyl acetate, butanol®} E71% £2}F 02 L F&3}9
72+ FEESY) e ANEHE SFT A vpx|e &
Al B FE2EANA M 5L A (79.3%, T&: 57.7%)
< X9 Pichia burtonii Y257-70] A At3}= a-glucosidase
AEde AL EFE2 BT o A4 o
elucosidase ANEAL A7) AAA WA L3}
Brolt, ol HAFH[I8]|e R AR 3255 ST 2
¥} el ol getol, gt Ant= g S0l ©
gA 2 APY an FEE FE ] e a-glucosidase
A EHL ofut= < B I H polyphenol AlF 2] tannic

)
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Fig. 2. Effects of the partial purified a-glucosidase inhibitor on
blood glucose levels after 3 g/kg starch administration in nor-
mal SD-rat. Different symbols on the bars indicate significant dif-
ference (p < 0.05) by Duncan's multiple range test. e-e: Starch +
D.W, A-A: Starch + commercial anti-diabetic acarbose (15 mg/
kg), o-o: Starch + partial purified a-glucosidase inhibitor (500 mg/
kg), Y-V: Starch + partial purified o-glucosidase inhibitor (1000
mg/kg).

acid [3]2 FAHL Bt FAT EF 5L HalA= +
7ke] FA Aol a4},

Udt SD-ratOllM2| EY o4& X o Zo] g2
Pichia burtonii Y257-79] o-glucosidase A &2 o] FLE
A ES 527423 F 500 mg/kg, 1000 mg/kg?] FEZ
A& 3 g/kgdt I A FASIHIL AER 5 22T
A MskE A5k th(Fig. 2).

Uyt SD-rat®] B+ 5 L=F FF2 80+ 10 mg/dlE
HYN 242 Bd 45 A FoIgt SDrat| A= 5
Ergdo] 58 Foll 122 4.2 mg/dl2 §23] F7l5te] 308
7hA] H3Fglo] 122+6.1 mg/dle] 85 2= FFS B
ounj, Fo] 1208 FA ALY BF L= FRFOE thA
wolg ot

I8y o-glucosidase A3 Ao EEAAES 500 mg/ke,
1000 mg/kg?] F=HE Foqg AP Fo e b2 & 47
105+ 7.0 mg/dl, 94 £ 5.1 mg/dl9] % X} S Hof
ol Yyt ratd] FFFFEY F% JEH LR 17 me/dl,
26 mg/dl 2o} a-glucosidase A3 A| & FEZAE0] T
e 9A a7} e U 5 AT

AT F7}sHA Q) acarboseE 15 mg/kg? B2 AL
Fof 58 T Uit rat(t21)E} a-glucosidase A 34| 2] £
£ AAEY A1FA ratioh B4 W2 85+4.3 mg/dl, 30+
54l 88+ 3.1 mg/dle] @F T} 3t Ho] A A%
AA| mI7} ol =5HETt. 0] 9k o] ¥]E Pichia burotnii
Y257-70] B/d8k= a-glucosidase A 34| 2] F2A|=0] Al
o @F745HA|Ql acarbose 2 the SD-ratol| A @ A5 A
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Fig. 3. Effects of the partial purified a-glucosidase inhibitor on
blood glucose levels after 3 glkg starch administration in
streptozotocin-induced diabetic SD-rat. Different symbols on
the bars indicate significant difference (p < 0.05) by Duncan's mul-
tiple range test. e-e : Starch + D.W, A-A: Starch + commercial
anti-diabetic acarbose (15 mg/kg), o-o : Starch + partial purified o-
glucosidase inhibitor (500 mg/kg), ¥-V: Starch + partial purified o-
glucosidase inhibitor (1000 mg/kg).

Al B3 R B AFOR AF T YEHOR I
[e)]
A

% AEE BRE 5

S QY SD-rat0flA2 ‘.;‘"é* 45 oMl 77 A
o-glucosidase A 3| &2 L 0| L3} streptozotocinZ T
£ FLAIZ SD-ratof A “"‘:" e B35 AT B}
F2E SD-rato] A 9] 22l HH4E AT _1'2_01;].01
o 8 X 3FS 5850 52315 mg/dlE R Y
/\]E?l A7 o-glucosidase A3|A| Q] FEAAES 500 mg/
kg, 1000 mg/kg?] FEHE =3} é_l?ﬂ;oiw e & 47
490 + 5.2 mg/dl, 460 + 3.4 mg/d1e] @& T= FFS B
of Yyt rat®] Az} Zro] 27} 35 mg/dl, 65 mg/dl T 4
5 9A anE AT 5= ATH(Fig. 3).

Al @3733HAIQl acarboseE B3 F o 15 mglkg
O L ATEN FUS 1 o] 55 T 410+5.3 me/dl,
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< 9A &7t o 5Tt §f A Zol, HE A
3t Pichia burtonii Y257-72] a-glucosidase A3 &2 o T
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w2ha] B A3 9 a-glucosidase AEL S {3t A &
Z£52 A|H acarbose?} A A A% 7|2 2ET Q)

= ALo2 AmdHC

g, o] 2752 H2F A AA FRE de AdE
Alopdo] & A} o] streptozotocm&i orE g
oA YT} triglyceride THS F23| TaAFTE=
Nizamutdinova 5[17]9] R 19} 2 t]£9] tEA|o}H0| T
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A IXE Fo| EY S Hk oEFHOE HaARAY
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