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Difference in Volatile Flavor Components among Milling Fractions of Wheat

Ouk-Kyu Han' and Yang-Kil Kim
Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea

ABSTRACT : This study was conducted to obtain basic
information on the utilization of wheat flour for good
organoleptic evaluation score. Wheat seed was milled by
Biihler test mill. Volatile flavor compounds of five milling
fractions such as Break Il (B+B,), ReductionI (R,),
Reduction IT (R;), Bran and Short were determined and
their differences were discussed. There was significant dif-
ference in quantity of flavor compounds but no difference
in qualitative composition among milling fractions. The
outer layer of wheat endosperm (R, layer) showed higher
amount of m-xylene and n-butanol in volatile flavor com-
pounds compared with inner endosperm layer (B, B;, R;).
The R, layer showed quantitatively higher composition of
major flaver compounds than inner endosperm layer (B,
B;, R;). This result points out that the R, layer exhibited
stronger flavor than B,, B,, and R1 layers.

Keywords: wheat, volatile flavor components, milling frac-
tions
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Table 1.Gas chromatography conditions for volatile flavor
component analysis.

Instrument HP 5890 Series 11

Column Supelcowax-10 fused silica capillary
: (0.32mm x 30 mLD.)

Detector Flame Tonizatin Detector

Carrier gas N, 1.0 ml/min.

3°C/min
Oven temperature 50°C (10 min) — 220°C (50 min)
Injector temperature  250°C
Detector temperature  250°C
Injection volume 0.2l
Split mode 1:80
Integrator HP 3396 series [1

Table 2. Mass spectrometry conditions for volatile flavor
component analysis.

Instrument
Gas chromatography ~ HP 5890 Series 11
Column FFAP (50mx0.2mmx0.11mm film
thickness)
Head pressure 15 psi.
Injector temperature  230°C

Detector temperature  230°C

Oven temperature  60°C (3min) > s 220°C (S0min)
Carrier gas He 1.0 ml/min
Split mode 1:100
Mass spectrometry HP 5970 MSD
Tonization mode Electron impact
Tonizing potential 70eV
Source temperature ~ 230°C
Analyzer vacuum 1.2x107 torr
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Table 3. Difference in volatile flavor components among milling fractions of Geurumil.

Peak area (%)
Compounds . Break I and II Reduction 1 Reduction II
Whole- grain (B,+B,) (R)) ®s) Bran Short
. m-Xylene 28.27 0.83 1.80 1.88 4738 36.51
Tetradecane 0.08 0.96 043 0.56 041 1.01
" 0-Cubebene 0.05 0.71 0.63 0.91 0.24 0.48
" Hexadecane 0.10 0.40 0.41 0.31 t 0.20
B-Caryophyllene t t 037 Tt 0.09 0.14
1-Methyl napthalene 0.72 0.53 0.51 0.52 0.37 0.26
Haptadecane 0.21 2.04 229 1.84 0.48 1.30
Octadecane S t 0.62 t 0.36 t t
Heneicosane B 0.21 1.01 1.09 0.81 0.37 0.37
Docosane o 0.21 0.58 0.25 0.35 0.53 1.19
Tricosane o 0.17 , 0.88 0.62 0.94 0.38 0.60
Tetracosane - 0.31 429 2.60 1.67 1.13 0.54
Pentacosane 0.24 0.90 1.65 0.67 0.23 0.51
Hexacosane t 0.66 2.51 0.48 t 0.27
Nonacosane 0.31 0.88 1.37 1.39 0.50 0.93
Acetaldehyde t 0.32 t. 0.31 t t
Acetone 019 - 0.58 0.41 1.17 0.36 0.94
n-Hexanal 20.09 o t 1.79 5.77 1.72 1.29
n-Pentanal t - 0.86 t 1.61 t t
n-Heptanal 1.75 0.93 0.25 0.62 1.35 1.19
Benzaldehyde 0.77 t 0.51 0.76 0.43 0.84
9,13,15-Octatrienal t 0.72 0.68 0.58 0.46 0.92
n-Butanol 29.45 : 0.44 4.18 5.35 19.28 14.57
3-Hexanol t t 0.80 1.60 t t
2-Hexanol 0.06 0.65 2.93 7.44 0.16 0.61
1-Methyl cyclopentanol t 1.19 0.80 1.14 t t
1-Octen-3-o0l t t t t 0.14 0.14
2-Ethyl-1-hexanol 2.16 16.64 9.85 8.27 538 7.20
n-Octanol t t i t 0.16 t 0.12
6-Methyl-heptanol 0.06 0.79 0.65 0.49 0.18 0.29
Benzyl alcohol 0.09 0.37 0.29 0.26 0.17 0.36
3-Phenyl ethyl alcohol 0.53 1.17 2.16 2.23 0.69 1.66
Phenol 0.05 0.26 0.30 0.29 0.12 0.22
a-Bisabolol 0.31 1.25 1.00 0.86 1.53 5.50
1-Octadecanol t t 0.29 t t t
Methy! salicylate t 0.74 0.64 0.26 0.13 t
Ethyl tetradecanoate 0.07 t t t t t
Ethyl linoleate 0.34 4.64 4.93 2.08 1.27 1.14
Ethanoic acid 0.08 2.09 1.59 1.08 0.23 0.18
Nonanoic acid t t t t t t
Tetradecanoic acid 0.17 2.06 1.62 1.03 0.56 0.28
Pentadecanoic acid 0.30 1.96 1.46 1.49 0.79 1.29
Hexadecanoic acid 3.37 20.67 23.04 19.62 7.40 12.19
Heptadecanoic acid t t t 0.45 t t
Octadecanoic acid 0.65 8.01 7.20 4.63 2.13 1.29
Octadecenoic acid 1.26 1.94 742 9.23 1.95 1.48
Octadecadeinoic acid 0.18 15.24 6.76 7.10 1.06 1.31

*Fractions by Biihler test mill. t : trace
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Table 4. Difference in functional groups of volatile flavor components among milling fractions of Geurumil.

Peak area (%)

Functional groups . Breakland I Reduction I Reduction IT

Whole-grain (B+B,) (R)) (Ry) Bran Short
Hydrocarbons 30.88 15.29 16.63 12.69 52.11 4431
Alcohols 32.71 22.76 23.25 28.09 27.65 30.67
Aldehydes, ketones 22.80 341 3.64 10.82 432 5.18
Acids 6.01 51.97 49.09 44.63 14.12 18.02
Esters 0.41 5.38 5.57 2.34 1.40 1.14

Table 5. Difference in Cg-alcohols, Cg-aldehydes and Cg-alcohols of volatile flavor components among milling fractions of Geurumil.

Peak area (%)
Compounds . Break I and 1T Reduction 1 Reduction I
Whole-grain (B, +B,) (®) (R,) Bran Short
Cs-alcohols 0.06 0.65 2.93 7.44 0.16 0.61
C¢-aldehydes 20.09 t 1.79 5.77 1.72 1.29
Cg-alcohols* 2.69 17.81 11.02 10.66 6.07 8.98
Total 22.84 18.46 15.94 23.87 7.95 10.88

*2-ethyl-1-hexanol, n-octanol and B-phenyl ethyl alcohol. t : trace
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