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Characterization of Off-flavors from Film—Packed Soybean Sprouts

Kyoung-Shim Cho, Yong—Ho Kim, and Young—-Sang Lee'

Dept. of Biological Resources and Technology, Soonchunhyang University, Asan 336-745, Korea

ABSTRACT Soybean sprout is a traditional food and its
market circulation as packed in a transparent film is

increasing. To characterize the off-flavor produced from -

film-packed soybean sprouts, harvested soybean sprouts
were stored at different temperature and oxygen conditions,
and time-series changes in headspace O, CO,, ethanol
(EtOH) concentrations as well as sensory off-flavor levels
were measured. Lower temperature resulted in lower con-
sumption of O, lower production of EtOH and less off-
flavor. No off-flavors could be detected when atmospheric
O, concentration was maintained over 4%, while alcoholic-
flavor and off-flavor were initiated when O, decreased
down to 2% and 1%, respectively. Under low O conditions
alcoholic-flavor following EtOH production preceeded prior
to sensory off-flavor detection. Various aldehydes and fatty
acids such as nonylaldehyde, decylaldehyde and stearic
acid were identified by GC/MS from film-packed sprouts
producing off-flavors. In conclusion to suppress off-flavor,
soybean sprouts should be packed in a film which can
control O, concentration over 2% and stored at low tem-
perature around 4°C.

soybean sprouts, off-flavor, alcoholic-flavor,
0,, CO,, EtOH, GC/MS

Keywords

W A%
AL 650,000
= Al Zo|tiChoi et al.,
F FAEY vitamin A+ 300%, vitamin

Z7kstel Wolsl WAolA Aol Uy

£, QAL 4
2000). FUEL
C+ 500~600%

Y

R

TCorresponding author: (Phone) +82-41-530-1287
(E-mail) mariolee@sch.ac.kr <Received February 14, 2006>

220

a3hE7] 4 He 5 2 99 7HAI7E 9

RO R deA UrKKim et al., 1993, Lee et al.,

I
N

—E.‘_—_‘li %?E:]?‘F] Qle U:](Lee and Kim, 2004, Park et al.,
1997), 2ujAE0] FuE T4 MEd o AAHE o)F
= 3y 447 mE3 dos) 202 A 4
=% Hi—r—J “‘“7151 2719 IJ?Z Aoz FAE
A2 58 & §5 Sdx 3858 A% AP} 55
A=A el E&f—rﬂ%ﬂ £3f= o] CO% Hy0, oY
A& AAste Ao, Ata7 -‘?—éfi 71234 stelld e
glucose”} pyruvic acid2 &% & CO& YU acetal-
dehyde7} i o]Zo] thA| EAE | ofet-go] A=
714 3.50] ZPEcHCampbell, 1997). o]H3+ &7)14
5% A% AYEE T AR MAP £ 54
£ B2 F2} mung bean sprouts, zucchini 5 THFSE ¢l
AEY £5 % Bl 039 YUz wuET Y}
(Mencarelli et al., 1983; Hansen at al.,, 2001; Jennifer er
al., 2000; Park et al., 1999; Gurbuz et al., 2001).

He FJUHEZ5H 2
L ool29) EAe FHsaA SRt

S| o]

o

=
3

2 A7 245 2HH /%



TR
i}
H1
o
rn
dil
I
THo
10
Jo
o |
ol

Mz H oY

ELIE xHul

2 Ao AHgE FUES U F(EAE) T4 1 kg
S 3AEES FF E, AH-E71(25%25%25 cmyoll Hol F
UE A AollA 547t Auliste] A= it Ajufde) 2
Tl 23T+ 5C 2 QA6 Tl A5 A2 AAE |

o 83 A3k

}:l

FUBL 3 4F 52E 258 et /ﬂ?ﬂob_
AEO| 47 AR 300 g& %46}@1 A SAe] BUE

polypropylene ZAHE(21x24 ¢
)l ¥ &= d de7=2 24 ;}O‘l *e‘?é.“’ﬂ *}%EP?‘F}-

2 0, CO. U EtOH A % o|F s ‘“7}
AR el ¥ g7 7A 2 34 t&ﬁ%—

20C0ﬂ ;q }1
g 22 WEo 714 1 mLE gas-tight syringe2
gas chromatography(Varian, CP-3800)2 HA43}%th. O,
CO; @ EtOH E4-& 93l GC AL Table 13} 7} A
SRS 93 HEEZOE 0, COx= Supelco(USA)iit ]
RZZ L EOHE Sigma(USA)ite] B2 ES 1¢lato] A}

$351c). BOH 5252 A7) Aejolnz 2 Aol 24

F

Table 1. Analytical conditions for GC to measure head space
0,, CO; and EtOH concentration.

Analyte Conditions
Column CTR1 (Alteck, 3 m)
Injector 120C
0, Detector TCD, 120T
CO; Oven temp. Isothermal 35°C
Carrier gas N,
Pressure 10 psi
Column Poraplot Q (30 m x 0.32 mm)
Injector temp. 25 T

Detector FID, 250 C

EtOH  Oven temp. 175C (8 min) — 5C -min’
—250°C (10.5 min)
Carrier gas N2
Pressure 10 psi
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Table 2. Analytical conditions for GC/MSD.

Ttem Conditions
Column HP-1-MS (50 m x 0.20 mm)
Injector 220C
Detector 280°C
Oven temp. 50°C (1 min) — 7°C -min'—250C (3 min)
Carrier gas Nitrogen
Flow rate 1 mL-min"
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Fig. 1. Storage temperature-dependent head space Oz, CO, and relative EtOH concentration of film-packed soybean sprouts.
Sprouts were stored at 4C (A, D), 12C (B, E) and 20T (C, F).
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Table 3. Time-series changes in head space O, CO,, EtOH concentration and sensory level of beany, alcoholic and off flavors

in film-packed soybean sprouts stored at 207C.

Sensory level

Time (min) CO2 (%) 0, (%) EtOH -
Beany-flavor Alcoholic-flavor - Off-flavor
85 53 10.3 - 1 0 0
100 - - 0.016 1 0 0
140 9.4 2.9 - 1 0 0
150 - - 0.000 1 0 0
190 9.5 24 - 1 0 0
210 - - 0.000 1 0 0
260 13.5 0.8 - 0 1 0
280 - - 0.052 0 1 0
320 17.0 0.6 - 0 2 0
340 - - 0.221 0 2 0
370 213 0.6 - 0 3 1
390 - - 0.223 0 3 1
520 21.5 0.8 - 0 3 1
540 - - 0.191 0 3 1
600 22.0 0.6 - 0 3 2
615 - - 0.323 0 3 2
720 28.8 0.5 - 0 3 2
735 - - 0.600 0 3 2
1160 46.4 0.3 - 0 3 3
1180 - - 1.505 0 3 3
" Not measured
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Fig. 2. Production of EtOH, off-flavor and alcoholic-flavor
from soybean sprouts under different levels of steady
O conditions.
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Fig. 3. Chromatogram of GC/MS analysis of off-flavors from film-packed soybean sprouts.
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Table 4. Identification of off-flavor compounds from film-
packed soybean sprouts by using a GC/MS.

tij;er(lioig) Most possible identification of compound
6.75 Methyl ester of 3-cyano-2-propenoic acid
15.20 Nonyl aldehyde
17.56 Decyl aldehyde
21.44 Undecanal
27.05 2-acetoxybicyclo-3.1.1-heptane-6-on
28.09 Heneicosane
30.07 Heptadecane
30.76 Tetradecanoic acid-Myristic acid
30.86 9-Octadecenoic acid-Oleic acid
31.85 Tritetraoctane-Triatetracontane
31.93 Farnesol isomer B
32.50 Thiosulfuric acid/9
32.98 Pyrrolidine
33.81 bicyclo{2.2.1]hept-2'-en-7'-ylidene)acetic acid
34.25 Hexadecanoic acid-Palmitic acid
36.86 1-Dotriacontanol
37.29 Octadecanoic acid
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