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Abstract

To investigate nutritional and biochemical values of buckwheat, amino acids and minerals in
buckwheat harvested from Kangweon-do were analysed. Mixed flour between buckwlieat and
wheat were made to be used for buckwheat noodle and were also analysed minerals and major
nutrients in composite flours. When three different levels of flour mix were compared, major
nutrients were about same among those mixes but minerals were higher by adding more
buckwheat flour, especially by adding more imported buckwheat flour. From this mixed flour, 9
minerals and 16 amino acids including 9 essential amino acids were analysed. Contents of
selenium, sodium and magnessium were very high in buckwheat flour. Therefore, nutritional
value of domestic buckwheat was highly evaluated. BAP method was used to determine the
change of gelatinization in the noodles prepared by extruder at 80°C, and in the noodles during
freeze drying and refrigeration. 76% of gelatinization was done during noolding process and
retrogradation was severe during refrigeration.
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Materials
Buckwheat flour and wheat flour mixed with four
difference percentage groups, salt 2%, and water 35-40%
Mixing
| Dough machine/for 15min
Dough
Extrusion
Extrusion condition /at 80 C temp
barrel length 20cm
Nozzle diameter 0.9mm
Cooling at room temp.
Fl‘e<:92ing at -20C freezer for 24hr
Freeze drying
for 24hr
Products

*Optimal water addition ratio =

Optimal water ammount
- x 100

Quantity of composite flour

Fig. 1. Manufacturing process of buckwheat noodle by extrusion method.
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(Step 1) Alkaline gelatinzed sample

80mg Dehydrated sample
’ add 8ml distil. water, disperse with glass homogenizer
reciprocally 10~20 times
Sample 2ml picking out in the 25ml mass flask
1 add 0.2m] 10N NaOH, keep at 50 for 3min
add 1ml 10N acetic acid to adjust to pH6.0
Fill up 25ml with 0.8M acetate buffer solution (pH6.0)
Sample iml picking out in test tube

add 1ml enzyme solution containing 0.8IU, - amylase and 3.41U pulluanase
Incubate at 40C for 30min

Sample 1ml picking out in the test tube
inactivated the enzyme by boiling for 5min
Dilute 5 times with distil. water

1ml for Somogyi-Nelson method (A)
0.5ml for phenol - sulfuric acid method [€:3)
(Step 2) Dispersed sample
80mg dehydrated sample

‘ add 8ml distil. water, disperse with glass homogenizer
reciprocally 10~20 times
Sample 2ml picking out in the 25m! mass flask
fill up 25m) with 0.8M acetate buffer solution (pH 6.0)
Sample 4ml picking out in test tube
add 1ml enzyme solution containing 0.8IU, 8-amylase and 3.4IU pullulanase
Incubate at 40 for 30min
inactivated the enzyme by boiling for 5min
Dilute 5times with distil. water

1ml for Somogyi-Nelson method (A)
0.5ml for phenol-sulfuric acid method ®
(Step 3) Blank test
80mg dehydrated sample

‘ add 8ml distil. water disperse with glass homogenizer
reciprocally 10~20 times '
Sample 2ml picking out in the 25ml mass flask
fill up 25ml with 0.8M acetate buffer solution (pH 6.0)
Sample 4ml picking out in test tube
add 1ml! of inactivated enzyme solution containing 0.8IU, #-amylase
and 3.41U pullulase ( boiling for 10min)

Sample 1m! picking out in the test tube
Dilute 5 times with distil. water

1ml for Somogyi-Nelson method (a)

357

Fig. 2. Procedure of $ -amylase-pullulanase(BAP) method to determine degree of gelatmlzatlon for cooked

buckwheat noodles.
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Table 1. The sizes of buckwheat starch granules

S f si
Sizes cope ol sizes Mean Number of granules
Minimum Maximum estimated
Small 3.2u*~8.5u 5.6u 100
Large 9.5¢ ~13.5¢ 11.1p 100

Microscope; UK, Vickers Inst.
*Micro units are lengths of granule diameter

colafe] - g L3F

Fig. 3. Microscopic photograph of buckwheat.
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Table 2. Proximate composition of various buckw-

heat flours and composite flours (%)

Moisture Crude Crude Crude Total

Flours ° Ash Protein® Lipid Sugar
BWF-[ 12.9 2.1 12.0 2.9 70.1
BWF-] 8.9 3.3 13.0 39 70.0
IBWF 6.2 5.2 12.0 2.6 74.0
WF* 13.8 0.45 13.0 1.2 75.3

Composite flour**12.4 1.1 12.0 2.0 72.5

BWF-] is pure buckwheat flour from Hong cheon, Kan-
gweon-do. BWF- ] is crude buckwheat flour from market
(Chun chon) IBWF is buckwheat flour from China

* N-coefficient of crude protein=6.31 **Composite
flour=buckwhtat flour 40% : wheat flour 60%
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Table 3. The composition of mimerals in the various buckwheat flours and composite flours (Unit : ppm)

Flours Cu Ca Fe Mn In K Na Mg Se

BWF-| 8.20 348.9 38.0 23.4 21.0 4547 885.7 2108.0 2.996

BWE-[ 748 1239.7 242.3 76.2 30.4 5454 488.0 2237.9 2.450

IBWF 8.05 3515.1 849.9 230.2 34.8 6965 495.6 2354.3 1.730

Composite 3.32 329.4 21.5 13.7 14.6 2328 376.5 970.9 1.246
flour*

Analyzer ; Atomic absorption spectrophotometer, Varian Spectra AA-300 (Australia)

*Composite flours=buckwheat flour 40% : wheat flour 60%
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Fig. 4. Relative indispensable amino acid percentage of buckwheat flour for sample 1 and sample 3.
(a) = buckwheat harvested from Kangweondo, (b) = buckwheat imported from China

Table 4. Amino acid composition of buckwheat flou-
rs (%)

BWF-|] BWE] China Japan® Canada®

Indispensable

Arginine 10.1 6.4 tr* 9.9 108
Histidine 4.2 3.7 tr 26 2.6
Isoleucine 4.8 5.3 6.0 34 3.3
Leucine 75 7.7 10.5 6.8 6.5
Lysine 7.8 6.8 14 6.3 6.1
Methionine 0.6 34 2.6 1.8 1.7
Phenylalanine 4.4 7.7 4.6 4.8 4.7
Threonine 3.2 34 44 4.3 4.1
Valine 6.5 6.4 6.8 4.7 4.6
Dispensable

Alanine 5.5 4.9 74 4.9 4.6
Aspartic acld 8.5 8.6 11.2 10.2 10.1
Cystein 6.0 4.9 4.8 1.6 1.5
Glutamic acid 16.6 17.2 22.3 195 20.3
Glycine 6.7 6.6 9.3 6.4 6.1
Proline 24 2.2 25 4.5 5.1
Serine 5.1 4.7 6.2 5.6 5.5
Tyrosine NT** NT NT 2.6 2.6

* Trace ** Not tested ®Reference
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Prepared

Degree of gelatinization (%)

Composite flour

Buckwheat and
wheat flour (40 : 60)

Extrusion 76.1
|
}
Freezing for 24hr
Freeze drying
Cooling Product 73.6
|
l
Dried in Sterilized
dry oven by UV-lamp
(100 ©©)
Packaging
Refrigerate product 476
(storage 2 month)
Freeze product 54.8
(Storage 2 months)

*BAP methods calculated by degree of hydrolysis
[(A-a)/2B/(A'-a)/2B'] x 100
*Dehydration was done by absolute ethanol

Fig. 5. Change in the degree of gelatinization of cooked buckwheat noodle on the prepared stages.
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