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in vitro Binding of Bile Salts by Water-soluble Proteins from Tartary Buckwheat Grains

ZHOU Xiao-li, HUANG Lin, ZHOU Yi-ming
(School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 200235, China)
Abstract: Water-soluble proteins were extracted from tartary buckwheat grains by salting out with ammonium sulfate and purified
by DEAE-Sepharose Fast Flow chromatography. Optimal conditions for the salting out and DEAE-Sepharose Fast Flow chromato-
graphic separation of water-soluble proteins were determined. The results of experiments on bile salt adsorption in vitro demonstrated
that the obtained water-soluble proteins had hypolipidemic effect. Besides, the best results of the elution of water-soluble proteins from
DEAE-Sepharose Fast Flow column were achieved using pH 6.5, 10 mmol/L phosphate buffer as eluent at a flow rate of 1.0 mL/min and
room temperature. Peak 3 was shown to have the best bile salt adsorption ability among three separation peaks obtained.
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Fig.2 Static adsorption curves of tartary buckwheat water-soluble
proteins on DEAE-Sepharose fast flow under different pH conditions
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Fig.3 Static adsorption curves of tartary buckwheat water-soluble proteins
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protein on DEAE-Sepharose fast flow

A T W 5 A [ R R I ] R R 80+ £ 2 1 O R
9% DEAE-Sepharose Fast Flow 5 7K ¥ 55 1 (1) W5 it g
Jr, diRwmE 4. 5 Fron. BEAE R A K, A
JFCNS 7K 1 B 1 IR B 2 R K o R R P R D
W B A R, T 15 min YR AT 70%, B B
NEFRIEAT , TR B 3 W A ) T, 1] S SRR
JiFEVI A BT . IRtk DEAE-Sepharose Fast Flow X 7K ¥
P B 1R B AR R S B B ) AT
2.3 DEAE-Sepharose Fast Flow 37 & 128 e JZ HT% K
PR EE A 0 B A Y
231 ZEPM pH (R AR B 2 B 2l Y 5

t/Qd(min « g/mg)

1.0 r 6.5 3 1.2
0.9 _e— pHS6. P
08 _a PH75 103
82 F—a— pH7.0 0.8

£os [— NaCl i 06 =

< 04 f 04 3
03 | 4 3
0.2 =
oi [ 02 &
0.0

B
B6 S pHEXETREKZH
Fig.6 Effect of phosphate buffer pH on the elution of tartary
buckwheat water-soluble protein



P

80 2011, Vol. 32, No. 23 =1

il =

XAERNDESE

7 pH {E.%F DEAE-Sepharose Fast Flow #2357k i
PEER )5 ma SE G 45 LAt I, #F9T T DEAE-Sepharose
Fast Flow 7E A [A] pH {8 (6.5 7.0+ 7.5)4A4F F X sh& 20
(IS, 45 RWE 6 Fron. 3 R pH {122 i ae s
3T By, Hoh pH E 6.5,  H I I g
U, CHERI %, RUBEN G, HIE 3 YA 5
w, AT ERE GpHEA 7.0 INARERZ, BE
AgEAa, A0 3 gD, EOEEEK 5
pH {EJy 7.5 L H g 1, 04 2 RAESE VLML, IR .
PRI W] %0 pH {H A 6.5 22 ph e I AR Bctif s BEKE 3 4
WA A I R ok, A B TP 1 03 B Ak BTRIE O .
DAL H pH6.5 1R 2% s v 14 2R EAT DI o
232 WEON KR 5 B LA I R

07 1 06
0.6 | =73 1.0mL/min 3 g
0.5 | =Lk 2.0mL/min 05 3

¢ 04| NECI i 0.4

$ 03 03 E
’ 3
0.2 0.2 %
0.1 01 C
0.0

0.0
1 7 13 19 25 31 40 46 52 58 64

A
B7 ANEWRENE TR EMN
Fig.7 Effect of eluent flow rate on the elution of tartary buckwheat
water-soluble protein
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Table 1 Bile salt adsorption ability of three eluates
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HIZ 1 AT, e 3R K MR £ 1 4l A s BT ik #5110 3
FACRNENE IR £ B AT WP AT, L rpige 3 AT BY 8 70 K
T3 AP UE, Sto LR A AR A JEL PR kAT MR B < 25 3k £
909% LA L, XAt x A WBE BT P 24 A JEL T £ 8 B 6 o vt T
50%. [AILRI I g U 3 v AT B ot Kok a1 1 1 2
e T .

3 & #

TRKE R RIS EY R —, AWK
L DEAE-Sepharose Fast Flow I 4 40 8541 i,  LAFR AR
B FN Bl A5 B AH 45 5 (0 773k, ftik t DEAE-Sepharose
Fast Flow 4 & 4l 4k 35 35 K i Pk 4R 1 1 S AR 4 1 7 i
2%, Bl: Ll 10mmol/L. pH6.5 (IR thE A R,
0.2mol/L F10.5mol/L NaCl & £h 1 A vE i, Wi
1.0mL/min, FEEFHATHER, BE R EE. 3k
37 AT B B i A B I RE 16 1 SR K I 1 B 414

SE G DARE R AR 150 40 P 82 6 AR 24 i FIEL 0 1 A R o
PG, UESE T SRR E A Ak Y B R RE s, 8
IR T FEFE AR IE R PR R AR, ) L A i T e Wl
W SCHEH AR AT, AT AR 38 JEL ] 2 A P AR e A R Y
TR0 B M AR HLEE o At B IR A i R K R
giky . RALFE FR D REIRAL T HR K

2% W -

[ BUst%, PR FE2 At RS R[], b DR =4, 2008,
23(3): 209-213.

[2] LI Siquan, ZHANG Q H. Advances in the development of functional
foods from buckwheat[J]. Critical Reviews in Food Science and Nutrition,
2001, 41(6): 451-464.

[3] KAYASHITA J, SHIMAOKA |, NAKAJOH M. Production of buck-
wheat protein extract and its hypocholesterolemic effect[J]. Current Ad-
vances in Buckwheat Research, 1995, 2: 919-926.

[4] KAWASAKI M, SAKAMOTO H, TAKAHASHI R, et al. Effects of
buckwheat (Fagopyrum esculentum) hot-water extract on plasma and

Jiamd, % 8 5, 2006: 7-12.

[5] TANG Chuanhe, PENG Jing, ZHEN Dawen, et al. Physicochemical and
antioxidant properties of buckwheat (Fagopyrum esculentum Moench.)
protein hydrolysates[J]. Food Chemistry, 2009, 115(2): 672-278.

[6] KAYASHITA J, SHIMAOKA I, NAKAJOH M, et al. Consumption of a
buckwheat protein extract retards [«] anthracene-induced mammary
carcinogenesis in rats[J]. Biosci Biotechnol Biochem, 1999, 63(10):
1837-1839.

71 LIU Zhihe, ISHIKAWA W, HUANG Xuxin, et al. A buckwheat protein
product suppresses 1, 2-dimethylhydrazine-induced colon carcinogen-
esis in rats reducing cell proliferation[J]. The Journal of Nutrition, 2001,
131(6): 1850-1853.

8]  WHEMR, SR SRR 27 4 IH N IR B R E 5 [9]. v
B I0F, 2001(2): 10-12.

9] HU Yebi, WANG Zhang, XU Shiying. Treatment of corn bran dietary
fiber with xylanase increases its ability to bind bile salts, in vitro[J].



XAERMETE =T

il =

2011, Vol. 32, No. 23 81

[10]

[11]

[12]

[13]

[14]
[15]

[16]

Food Chemistry, 2008, 106(1): 113-121.

YOSHIE-STARK Y, WASCHE A. in vitro binding of bile acids by
lupin protein isolates and their hydroysates[J]. Food Chemistry, 2004,
88: 179-184.

KAHLON T S, WOODRUFF C L. in vitro binding of bile acids by soy
protein, pinto beans, black beans and wheat gluten[J]. Food Chemistry,
2002, 79(4): 425-429.

KAYASHITA J, SHIMAOKA I, NAKAJOH M, et al. Consumption of
buckwheat protein lowers plasma cholesterol and raises fecal neutral
sterols in cholesterol-Fed rats becauses of its low digestibility[J]. J Nutr,
1997, 127(7): 1395-1400.

SRIEAN, WhE YR, S22 PO R A K2 B Al R S5 3], '
iRk, 2007, 28(8): 462-465.

ki gk, 2 T EA J N M. 63T A% Tl AL, 2005: 23-24.
R, BRZR Ly, BRZL T, 45, Bl 1A B fig CG-6 X Nt it 5t 52
EPIRIRNAT o 23 At B IFSE ). 1 T AL 4 B, 2007, 23(2): 166-174.
GUO Xiaona, ZHU Kexue, ZHANG Hui, et al. Purification and charac-

[17]

[18]

[19]

[20]

terization of the antitumor protein from Chinese Tartary Buckwheat
(Fagopyrum tataricum Gaertn.) water-soluble extracts[J]. Agricultural
and Food Chemistry, 2007, 55(17): 6958-6961.

WANG Zhuanhua, ZHANG Zheng, ZHAO Zhuohui, et al. Purification
and characterization of a 24 kDa protein from Tartary Buckwheat seeds
[J]. Biosci Biotechnol Biochem, 2004, 68(7): 1409-1413.
FUJIMURA M, MINAMI Y, WATANABE K, et al. Purification,
characterization, and sequencing of a novel type of antimicrobial peptides,
Fa-AMP1 and Fa-AMP2, from seeds of buckwheat (Fagopyrum
esculentum Moench.)[J]. Biosci Biotechnol Biochem, 2003, 67(8):
1636-1642.

R, WA, BRE. 29880 575 % M. 2 b et AR A
JiAt, 1991: 1145-1146.

DEBRUYNE P R, BRUYNEEL E A, LI X, et al. The role of bile acids
in carcinogenesis[J]. Mutation Research/Fundamental and Molecular
Mechanisms of Mutagenesis, 2001, 480-481: 359-369.



