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Abstract

This study was to investigate the mixed buckwheat flour quality by observing antimutagenic and cytotoxic
effects of mixed buckwheat flour extracts using Ames test and SRB (sulforhodamine B) assay. Samples were
prepared to the ratio of 100% (B1), 90% (BF1), 80% (BF2), 70% (BF3) and 60% (BF4) (w/w) flour buckwheat
based on wheat flour weight. The initial pasting temperature in an amylograph was increased according to
the increase of the buckwheat flour. The water absorption in farinograph decreased with the addition of
buckwheat flour. The inhibition rates of Bl, BF3 and BF4 extract (160 mg/plate) were 45%, 37.3% and 42%
against the mutagenesis of Salmonella Typhimurium TA100 induced by MNNG (0.4 ng/plate), respectively.
In addition, the Bl at the same concentration showed 64% and 44.3% inhibition on the mutagenesis of Salmonella
Typhimurium TA98 and TA100 induced by 4NQO (0.15 mg/plate), respectively. In SRB assay, human breast
adenocarcinoma (MCF-7), human hepatocellular carcinoma (Hep3B), human stomach adonocarcinoma (AGS),
human lung carcinoma (A549) and human cervical adenocarcinoma (HeLa) proliferations were inhibited by

the increase in the sample concentration.
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Table 1. Mixing ratio of flours of buckwheat and wheat

(unit: %)
Sample code Buckwheat flour ‘Wheat flour
B1 100 0
BF1 90 10
BF2 80 20
BF3 70 30
BF4 60 40
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Table 2. Amylograph characteristics of mixed flours of
buckwheat and wheat

1 Moisture  Pasting Temperature  peai viscosity

Flour o at max.
(%) temp. (°C) viscosity (°C) (AU

Bl 12.3 65.0 96.4 1,788
BF1 11.9 64.6 96.4 1,632
BF2 12.2 64.8 96.1 1,559
BF3 11.8 64.1 94.7 1,452
BF4 11.8 63.6 93.8 1,407
YRefer to Table 1.
5(8)9) A7 s AT A3 HEE Blo] 964
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o] Aazkgol glga & 4 Sl=d Bl, BF1 3 BF20A
Ha H=7F 1500 AU. o1 3& Yefg oz dujopda}
Ao g4z g ol "éowrﬂ etdE AE & & AU S,
drlFe] £33 Bl go] ES4E Hu HAEY w9 2x9}

Hi A= #e e 23S UEdt

HY SEael it &Y

oz g =HE WD EFE vE 54
Table 35} 2t} ¥Wh=o] HZAJe o] Zash wiso] ¢/ &
S BlolA 559%0] 3 LIt o] | Lo] ESFE
oF7H Frlele AEgS Bk U A SREe 2
FrE2 2802 o WYrtRe] dRE WIRE A
g woll A= A o] Sl wel SFH Y gl St
Y7l WEol T8 F5EE SIS AL AlsdEY kS
FAA IS BF29IA] 92802 7b4 AA Jeltom 1 th
202 & BF3L 738 BF4E 625 Jepd oz mdi
o] g0l F7tehel wet vkE P o] FolS &
I Atk W] AMH = S5 A¥ BF2oA 36% o=
713 ok s} I gg o2+ BF3°] 32%, BF49] %%

Eiﬂ

w
AL
tilo
LooX
ful
£ 3

. |22 EFuge] St wet vkse] by
=7} o= Aol oy & ole gtk 23y BFI
e FAE7F 0.3F 22 u¢ Aokt g wk=o] o3}
T A N% BF2, BF3 2 BF4ol| A z+zt 87, 90 2 89 F.U.
S Yeh WEE EF g St mE wEe delee

Table 3. Farinograph data of mixed flours of buckwheat and
wheat

Water Dough

Flour” absorption  development Stab.lhty Weakness
(c;f) time ?min) (min) (F.U.)
B1 55.9 - - 13
BF1 58.0 0.5 0.3 48
BF2 59.9 9.2 3.6 87
BF3 61.3 7.3 3.2 90
BF4 62.4 6 3.1 89

URefer to Table 1.
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Fig. 1. Inhibitory effects of each sample of buckwheat flour
70% ethanol extract on the mutagenicity by MNNG (0.4 mg/
plate) in Salmonella Typhimurium TA100.

—e— : Bl (buckwheat flour 100%), —O— : BF3 (buckwheat
flour 70% + wheat flour 30%), —v— : BF4 (buckwheat flour 60%

+wheat flour 40%).
"Mean+SD (n=3).
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Fig. 2. Inhibitory effects of each sample of buckwheat flour
70% ethanol extract on the mutagenicity by 4NQO (0.15 mg/
plate) in Salmonella Typhimurium TA98 and TA100.
—8— : Bl (buckwheat flour 100%), —0— : BF3 (buckwheat flour
70% +wheat flour 30%), —¥— : BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).
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Fig. 3. Inhibitory effects of buckwheat flour 70% ethanol
extract on human breast carcinoma (MCF-7).

1 : Bl (buckwheat flour 100%), - BF3 (buckwheat flour
70% +wheat flour 30%), B8 : BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).
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A E ol i Bl, BF4 2 BF3 FE59 dAx A%
A &AL Fig. 49+ 2t} A8 ¥ = 1 mg/mLol A Bl, BFY,
BF3 #&E A ztz} 72.6%, 63.5%, 49.8%2] A ax=
e A

HAAEZAGS) tg JAZH L 1 mg/mLoA Bl,
BF4, BF3 3ZE2 70% o] =& ¢ Z 43 Az

£ YESlaL BF3 259 AAEA4L 811%9] A&
< Yeh At (Fig. 5).

H A Zol t3 Bl, BF4 2 BF3 2 &

AAad= AR F5 1 mg/mLoAA 42 61.2%, 67.9% 2
655%Z ZF A|ZelA vlszg A E A A a5 Y
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WA THFig. 6).
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X AA AAEHE Z715¥ oM Bl, BF4 2 BF3 &5

o

9 A8 % 1 mg/mLolA 2z}t 72.9%, 69.3% 2 64.6% =
| A Zol| tigh A a9} FAE 2544 2945 e
WA K (Fig. 7).
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Fig. 4. Inhibitory effects of buckwheat flour 70% ethanol
extract on human hepatocellular carcinoma (Hep3B).
1 : Bl (buckwheat flour 100%6), : BF3 (buckwheat flour
70% +wheat flour 30%), B&& . BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).



Fig. 5. Inhibitory effects of buckwheat flour 70% ethanol
extract on human gastric carcinoma (AGS).

C—3 : Bl (buckwheat flour 100%), %2 : BF3 (buckwheat flour
70% +wheat flour 30%), B8 : BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).

Fig. 6. Inhibitory effects of buckwheat flour 70% ethanol
extract on human lung carcinoma (A549).

L1 : Bl (buckwheat flour 100%), : BF3 (buckwheat flour
70% +wheat flour 30%), B3 : BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).
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Fig. 7. Inhibitory effects of buckwheat flour 70% ethanol
extract on human cervical adenocarcinoma (HeLa).

1 : Bl (buckwheat flour 100%), . BF3 (buckwheat flour
70% +wheat flour 30%), B8 . BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).

Fig. 8. Inhibitory effects of buckwheat flour 70% ethanol
extract on transformed human kidney (293).

1 : Bl (buckwheat flour 100%), : BF3 (buckwheat flour
70% +wheat flour 30%), B8 . BF4 (buckwheat flour 60% +
wheat flour 40%).

"Mean+SD (n=3).
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