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Abstract

Lipoxygenase(LOX) in soybeans is responsible for beany flavors which limit the wide utilization of
soybeans to foods. This study was conducted to analyze beany flavor compounds of the normal Hwang-
keumkong and LOX-deficient soybean cultivars, Jinpumkong which lacks L-2, L-3, and Jinpumkong 2
which lacks all L-1, L-2, L-3. Using the combination of dynamic headspace sampling and gas
chromatography-mass selective detector(DHS-GC-MSD) for analyzing volatile compounds, hexanal and
hexanol were identified in whole soy flour of all three soybean cultivars. Hwangkeumkong had more
volatile compounds than Jinpumkong and Jinpumkong 2 in defatted soy flour. Hexanal and acetic acid
were identified in soy milk of all three soybean cultivars but Hwangkeumkong had more volatile
compounds than Jinpumkong 2. From the analysis with a static headspace sampling(SHS) and GC-MSD
the major compounds were hexanal, acetic acid, 1-hexanol, and 1-octen-3-ol. The content of acetic acid
was similar among three cultivars, But contents of hexanal and pentanal in Jinpumkong 2 were less than
that of Jinpumkong and Hwangkeumkong. Using GC-FID, Jinpumkong 2 had less contents of hexanal
and pentanol than Hwangkeumkong in whole soy flour and defatted soy flour. In this study, LOX-
deficient soybean cultivars showed less hexanal, pentanol and other compounds than the normal
Hwangkeumkong. However quite amount of beany flavor compounds were identified in Jinpumkong and
Jinpumkong 2. So further studies are required to characterize LOX isozymes, to understand the
mechanisms of beany flavors production, and to develop some other methods for removing beany flavor.
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2. Dynamic Headspace Sampling(DHS)-Gas Ch-
romatography(GC)-Mass Selective Detector(MSD)
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Platen: 90°C: Plat Equi.: 1.0 min: Sample Equi.:
35 min; Mix: 5 min: Stabilizer: 0.1 min: Cap, Cool
down: 5 min at —110 C: Press: 10 min: Press
Equil.: 1.0 min: Loop: 1.0 min: Loop Equil.: 1.0
min: Injection: 0.7 min; Cap. Injection: 0.5 min at
100C: Valve: 110°C: Line: 110°C: Total Flow: 25
psi
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Table 1. Headspace volatile compounds of whole soybean flour analyzed by DHS-GC-MSD

NO? Retentic.m Cormpound Relative abundance”
Time(min) Hwangkeumkong Jinpumkong Jinpumkong 2
1 5.3 2-Propanone + + +
2 16.2 Acetic acid -¢ + +
3 19.3 1-Pentanol + - -
4 21.2 Hexanal + ++ +
5 31.0 1-Hexanol ++ +++ ++
6 472 1-Octen-3-ol - - +
7 48.8 2-Pentyl furan - + -
8 63.1 N-(or 2)Ethyl + - -
benzenamine
® : Peak number with retention time, ® ©  +: ~ 40,000 ++: ~ 80,000: +++: 80,000 ~ , © : Not detected

Table 2. Headspace volatile compounds of defatted soybean flour analyzed by DHS-GC-MSD

Retention Relative abundance®
NO? ) ) Compound
Time(min) Hwangkeumkong Jinpumkong Jinpumkong 2
1 46 Unknown + =€ -
2 5.8 2-Propanone + + +
3 6.7 1,1'-Oxybis ethane - - +++
4 125 Pentanal +++ - -
5 19.3 1-Pentanol +++ + ++
6 213 Hexanal +++ - ++
7 309 1-Hexanol +++ + ++
8 327 2-Heptanone or + - -
5-methy! 2-hexanone
9 415 2-Heptanal + - -
10 473 1-Octen-3-ol ++ + -
11 487 2-Pentyl furan + - -
12 518 Decane + - -
13 545 3-Octen-2-one ++ - -
14 68.3 4-Ethyl benzenamine + - -
®: Peak number with retention time, ®: +: ~ 40,000: ++: ~ 80,000; +++: 80,000 ~, % Not detected
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Table 3. Headspace volatile compounds of soymilk analyzed by DHS-GC-MSD
. . b
NO? Retentn?n Comnpound RelatNt.é abundance .
Time(min) Hwangkeumkong Jinpumkong Jinpumkong 2
1 6.3 2-Popanone + + +
2 126 Pentanal + - -
3 154 Acetic acid +++ + +
4 194 1-Pentanol ++ - -
5 212 Hexanal +++ +++ +
6 311 1-Hexanol + + -
7 414 Nonanal + - -
8 486 2-Pentyl furan + + -
9 64.8 Nonanal + - -
10 681 N-Ethyl benzenamine - + -
% Peak number with retention time, > +:~ 40,000: ++: ~ 80,000; +++: 80,000 ~, : Not detected
Table 4. Headspace volatile compounds of soybean sprouts analyzed by DHS-GC-MSD
NO® Retenti(?n Compound Relative abundance”
Time(min) Hwangkeumkong Jinpumkong Jinpumkong 2
1 44 Unknown + - -
2 52 2-Propanone + + +
3 9.4 2-Butenal - - +
4 119 Pentanal + - +
5 128 2-Ethyl furan + - -
) 153 Acefic acid + ++ +
7 16.1 3-Methyl-1-butanol - - +
8 190 1-Pentanol ++ + +
9 209 Hexanal +++ +++ +++
10 268 2 or 3-Hexenal + ++ -
11 31.2 1-Hexanol +++ +++ +++
12 419 Nonanal + - -
13 46.9 1-Octen-3-one + + ++
14 472 1-Octen-3-ol +++ ++ +++
15 487 2-Pentyl furan + + +
16 539 2-or 3- or +++ ++ +++
4-Hydroxybenzaldehyde
17 76.7 Naphthalene - + +
% Peak number with retention time, ™ + @ ~ 40,000; ++ : ~ 80,000; +++ : 80,000 ~, . Not detected
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Table 5. Headspace volatile compounds of whole soybean flour analyzed by SHS-GC-MSD
Retention Relative abundance®
No? , ) Compound :
Time(min.) Hwangkeumkong Jinpumkong Jinpumkong 2

1 77 2-Propanone ++ ++ ++

2 127 2-Ethyl furan ++ + +

3 140 Pentanal ++ + +

4 19.1 Hexanal +++++ ++++4+ +4+++

5 236 Heptanal + + +

6 250 2-Pentyl furan + + +

7 25.6 2-Hexenal ++ ++ ++

8 265 3-Octanone + ++ +

9 26.6 1-Pentanol + + +

10 301 1-Hexanol +++ + ++

11 330 1-Octen-3-ol ++ ++ b

12 335 Acetic acid ++++ ++++ ++4+4+

13 344 Furfural + + +

14 36.0 2-Methyl ++ ++ ++

propanoic acid

2: Peak number with retention time, °: +: ~1x10° ++: ~ 5x10° +++: ~ 1X107, ++++: ~ 5x10, +++++: 5x10° ~

Table 6. Headspace volatile compounds of defatted soybean flour analyzed by SHS-GC-MSD

a Retention Relative abundance®
No. . ) Compound
Time(min.) Hwangkeumkong Jinpumkong Jinpumkong 2
1 7.7 2-Propanone +++4+ +4++ +++
2 127 2-Ethyl furan ++ ++ +
3 14.0 Pentanal +++ ++ +
4 191 Hexanal +++++ +++++ ++++
5 23.6 Heptanal ++ ++ +
6 250 2-Pentyl furan ++ + +
7 25.6 2-Hexenal + ++ +
8 26,5 3-Octanone ++ +++ ++
9 26.6 1-Pentanol ++ ¢ +
10 30.1 1-Hexanol +++ +++4 ++
1 33.0 1-Octen-3-ol +++ 4+ A+
12 33.5 Acetic acid ++++ +4+++ +4+++
13 344 Furfural + + +
14 36.0 2-Methyl ++ T+ ++
propanocic acid
2. Peak number with retention time, ®: + : ~ 1x10% ++ : ~ 5X10% +++ : ~ 1X107: ++++ : ~ 5X107: +++++ :

5 x10" ~, °: Not detected
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Table 7. Headspace volatile compounds in whole and
defatted soybean flour analyzed by GC-FID

Sample  Compound Hwang- Jinpum- Jinpum-
n
P po keumkong  kong kong 2
Whol Hexanal +4+47 +++ +
ole :
Pentanol + + b
flour
Hexanol ++ ++ +
Hexanal ++++ +++ ++
Defatted
Pentanol +++ + +
flour
Hexanol ++ ++ +++
. Peak area
+:~ 500; ++: ~ 1,000; +++: ~ 5000, ++++: ~

10,000: +++++: 10,000 ~, ®: Not detected
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