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Abstract

This study was tried to evaluate possibilities for discriminating the mixture degree of wheat flour
from buckwheat products. Buckwheat was milled into four grades of powder, ie. whole grain flour
(WGF), inner layer flour(ILF), middle layer flour(MLF) and outer layer flour(OLF)), and these powders
were mixed with wheat flour(WF) to make mixed samples. Ash, protein and fat contents of the buckwheat
flours were high in the order of OLF=WGF>MLF>ILF. On the other hand, WF showed a similar content

buckwheat powder than in the wheat flour. Flavonoid contents were higher in order of OLF>WGF=MLF>
ILF, but it was not in wheat flour. Although the reliable correlation between mix ratio and components,
I.e. mag —nesium or ash analyzed were found, it did not seem to reflect sufficiently the expected variations
of contents of original material components. Also, compositions of commercial buckwheat products were
analyzed to evaluate the mixed ratio of buckwheat flour and wheat flour. The results suggest that the
components analyzed in this study as putative marker were not good in determining whether or how
much buckwheat products contained wheat flour.
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| to OLF in ash and protein, and to ILF in fats. Potassium and magnesium contents were higher in all the
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Table 1. Preparation of standard composite flours with
buckwheat and wheat flour

No. Mixed ratio of composite flours(%)
Source 1 )i m ]\ v
BFY 100 75 50 25 0
WF? 0 25 50 75 100
YBuckwheat flour. ?Wheat flour.
At a, BesEL 100014 a8, 2bad FA,
23 & L%} o 2 AA Q). —r7l’él & A8E 34

-AAgAEdE s Bl o UAEREGAE
A2 A8}t & Na, K, Fe, Mn, Mg, Cu, Ca, Zn<
Varian Spectra AA300 Atomic Absorption Spectropho-
tometer & ¥4 5}a1, P& Hewlett-packed UV/Vis Spec-
trophotometer 8452AF o] &3] E-ejudl A vjAwy o

24 319] ch(14). Flavonoids ¥4]& ¢k, A & 100g

SOOml—‘?L Abzb Zel A o] W T n-hexane 300mlE- 7}
slod 24kl S- w2 A} A ¢ t}E n-hexaned £33 &
BT FALel) methanol 400mlE 7}8te] FF27]
7F @9l 3335 o] 4, 80°CollA] 1417t 7Hd 52
23] wHE-g oh-f- ¢ 73l methanolZ& Eo} 40°Coll Al
&3 AL FAAxEI A 82 A3 o} Flavonoids
9} ¥4 2712 Table 29} 2}, opr| 42 HPLC(Model
600, Waters Co., USA)E 4319t} &, 559 25 8§
3 A9 A 25 soxhlet &) ol 2 o] n-hexane2. 2 A]
utal & 2 A A% g FAE 10ml9] chloroform 22
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= 6N-HCIZ 110°Coll 4] 2447k 7H4 alshed £ 7]
23 g 448 F i1 pH 228 Z5o] HPLCZ
FA et B4 7]9 22 Hewlett-Packed 1100 Series
(HP Cp., USA)E AHH-314] 2™, columna Amino Quant
(5um, 200 % 2.1mm), Detector+ Diode array detectors
A}-8-3}d amino quant manualel] w2} ¥4 8193 ©}(9,15).
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Table 2. Analytical condition of flavonoids

Instrument : HPLC Hewlett packard 1100 Series

Wave length : 350nm Quarternary Pump, Autosampler
(10ul), HP chemstation

Column : HP-Hypersil BDS-C 18, 5pm, 250 X4mm

Mobile Phase : 2.5% acetic acid, methanol, acetonitrile

(35:5:10)
Flow rate : 1.0m)/min
Detector : Diode array detector
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Table 3. Proximate composition(%) and minerals contents(mg/100g) in buckwheat flour ground by gradual milling system

Sample Moisture Ash Protein Fat Carbohydrate K Mg Fe Ca Mn Zn Na Cu P
19 155 06 60 10 769 1657 753 41 209 04 09 08 029 936

b T 147 06 77 11 759 1324 651 31 200 04 08 07 026 879
BE-17 139 05 91 12 753 958 568 22 186 03 07 06 022 89
v 133 04 107 14 742 676 446 13 151 03 06 04 016 777

I 157 12 90 20 721 263 1306 29 179 07 16 12 035 1988

, I 48 10 91 16 735 2052 1057 22 175 08 12 09 029 1580
BF-2" 144 07 106 15 728 1501 803 18 171 04 09 08 023 1233
v 135 06 116 14 729 891 616 16 168 04 07 06 018 993

I 150 20 127 34 669 4396 2119 71 579 19 23 17 069 2946

, 0 143 16 127 32 682 3280 1743 45 375 10 20 14 037 2541
BF-3" 140 12 126 19 703 2203 1415 27 314 08 14 13 029 1886
v 136 08 126 16 714 1096 1001 21 277 06 LI 04 021 1323

I 105 18 110 26 740 3242 1262 29 352 06 11 08 039 1640

upr I 113 15 114 19 739 2551 1043 25 331 05 09 05 033 1449
m 116 12 118 16 738 1904 847 23 301 04 08 04 028 1203

v 118 08 125 12 737 1204 577 16 229 03 06 03 014 995

WE 123 04 129 09 735 530 358 09 201 03 05 10 011 737

“Inner layer buckwheat flour. *Middie layer buckwheat flour. FOuter layer buckwheat flour. *Whole grain buckwheat flour.

Wheat flour. ¥See foot note in Table 1.
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Table 4. Amino acid contents in composite flour mixed

with buckwheat and wheat flours  (mg/100g)
No." UF”

Amino aci 1 a m v v
Asp 1,1153 8680 7985 6446 5486
Glu 20078 26397 32978 40156 47266
Ser 4351 4976 5389 5492 5755
His 349.2 3322 3741 3232 3613
Gly 7268 5677 Hb66 4972 4890
Thr 4066 3863 3932 3606 3542
Ala 4758 4096 4146 3728 3632
Arg 1,0342 8346 7620 6330 4940
Tyr 3975 3707 4489 4084 4369
Cys 46.6 65.2 96.9 831 9.6
Val 6172 5399 5596 &13 5645
Met 166.4 162.3 1989 1933 2181
Phe 3988 3469 3812 3806 4543
Isol 4936 4271 483 4522 5006
Leu 7677 7484 865 8245 8972
Lys 9629 6976 6069 4469 3502
Pro 4205 6578 9060 11724 14307
Trp - - - - -

Total 10,822.0 106116 11,6759 12,1939 12,8605

YSee foot note in Table 1.
?Whole grain buckwheat flour
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Flavonoide| £4
L nitine F2 246 21, Aoz 27~30
W 2§45 9129, quercetin, isoquercetin,
myricetin 5] £ A2 &8t 9 cH5,6). RutinS |
U FFol wel Fate] thEd, 43 E7]¢= F{-5H
vt ZAl el v sle] S 22 Holrl. Rutine F4
o} vl f-%-ol) 0.18~0.64mg/100g A=l l& ukd =}
7] B-RolE 064~12.2mg/100g FFEe] gJou= AE
A A 25 9] §f-afel v sk, A3 o] Aol
H rutin FelEiof o3l sl FAFFoe N o
F7b7t Dol 5 gl & AgedA RFE AR 2 A%
AlZ %9} flavonoids ¥4} 45 Table 5 Yelgde},
Table 5914 2.+ v} 3Fo] rutind W3 A & BF-
1-18] BA A+ 4.3mg%] 7ol Hlste] &]&H A F BF-
3-Toll A} = 205mg% 24} < oull =& ZHe el sz gl e
o, W47 £ v &l @2} rutin 2] Zelrt =k
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Table 5. Flavonoid contents in buckwheat flours

(mg/100g)
Sample Rutin  Quercitrin Myricetin Quercetin
19 42893 0.0074 0.1810 0.0062
BF-1" o 3.0781 0.0073 0.1217 0.0061
m 2.1869 0.0069 0.1553 -
v 0.7712 0.0077 0.0428 0.0064
I 79175 0.1435 0.3404 0.0085
BF-2? o 5.7985 0.1453 0.2155 -
m 3.9358 0.0073 0.1231 -
v 2.3983 - 0.0999 -
1 20.5400 1.6394 0.6237 0.8412
BF-3° o 159782 1.2931 0.3991 0.6475
m 10.7758 0.7606 0.2699 0.4129
v 5.7800 0.4309 0.1490 0.1689
I 9.1804 0.5581 0.2932 0.2577
UF® o 7.3021 0.4321 0.2464 0.1892
m 4.9827 0.3606 0.1696 0.1201
v 2.2549 0.214 0.0142 0.1201
WEY _ _ _ _

YInner layer buckwheat flour. PMiddle layer buckwheat flour.
uter layer buckwheat flour. “Whole grain buckwheat flour.
Wheat flour. ¥See foot note in Table 1.
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Table 6. Proximate composition in buckwheat manufac-

tured goods on the market (%)
Sample” Moisture Ash Protein Fat Carbohydrate
M 10.8 1.7 14.3 2.1 71.1
YKM 106 06 99 038 78.1
CCM-A 105 09 9.0 06 79.0
CCM-B 11.0 1.8 11.7 3.1 72.0
HCM 104 0.7 13.6 0.7 746
MBP-1 99 09 11.8 05 76.9
MBP-2 11.1 1.9 14.6 0.7 71.7
MBN-1 11.0 09 13.1 09 74.1
MBN-2 11.0 0.6 10.9 1.3 76.2

1)IJMI Injea Makkuksoo. YKM: Yangku Makkuksoo. CCM—
A’ Chunchon Makkuksoo-A. CCM-B: Chunchon Makkuksoo—
B. HCM: Hongchon Makkuksoo. MBP: buckwheat powders
on the market. MBN: buckwheat noodles on the market.
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Table 7. Mineral contents in buckwheat products purchased on the market (mg/100g)
Sampleh K Mg Fe Ca Mn Zn Na Cu P
1M 206.2 126.0 4.7 6.9 1.0 28 2.9 0.44 302.5
YKM 62.0 475 31 305 0.6 05 20.2 0.19 70.3
CCM-A 88.3 70.2 9.2 345 0.8 0.8 19.7 0.30 120.8
CCM-B 233.5 128.7 104 47.4 3.6 2.7 55.1 0.39 285.0
HCM 1115 55.4 28 136 1.0 08 44 0.20 109.0
MBP-1 196.8 659 1.2 152 1.2 0.8 56 0.18 140.3
MBP-2 316.8 125.8 19 21.8 18 14 11.1 1.23 207.1
MBN-1 222.0 65.1 3.7 19.0 1.2 0.9 2.8 0.21 129.7
MBN-2 166.7 488 1.2 136 1.1 0.8 14 0.13 126.1

I)IJMt Injea Makkuksoo. YKM: Yangku Makkuksoo. CCM~-A: Chunchon Makkuksoo-A. CCM-B: Chunchon Makkuksoo-B.
HCM: Hongchon Makkuksoo. MBP: buckwheat powders on the market. MBN: buckwheat noodles on the market.
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Table 8. Flavonoid contents in buckwheat products
purchased on the market (mg/100g)

Sample! Rutin  Quercitrin  Myricetin  Quercetin
M 5.0733 0.5758 0.2212 0.3234
YKM 1.3608 0.3000 0.0902 2.0542
CCM-A 2.4003 0.4218 0.0979 1.0578
CCM-B 6.2755 0.5824 0.0980 1.7120
HCM 2.0479 0.7760 0.0049 0.8563
MBP-1 1.1160 - 0.3036 0.5915
MBP-2 3.0330 - 0.3898 0.8098
MBN-1 2.3530 - - 0.5719
MBN-2 0.9010 - 0.3294 -

l)IJMZ Injea Makkuksoo. YKM: Yangku Makkuksoco. CCM-
A: Chunchon Makkuksoo-A. CCM-B: Chunchon Makkuksoo—
B. HCM: Hongchon Makkuksoo. MBP: buckwheat powders
on the market. MBN: buckwheat noodles on the market.
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