Hanguk Nonghwahak Hoechi
{J. Korean Agric. Chem. Soc.)
35(1), 36~41(1992)

Headspace ZIAZZ2olEgH|E 0|28t
ARRO Al £H

HEd - s
NERAAENS Az, Medstn HET s

FE I HAS, S9H € AR Y E A& n AdA JA SR 60C E 0T
A7g 2859] pentanal¥} hexanal$ headspace 7}~z 2vwlE 18ty WHo g2 B304,
3 AAE Bt oo FEEAS 2184t Headspace 7hazrtEeka] W el A
Frg A AAAEe £3 2 828 cold trap-thermal desorption WHH o 2 AA)519] o,
GC FYH ) Eo]7}= splitless mode glass liner inserto] Tenax GCE 73} AL &340)
23% 9] FtA] A3} AEo] gas chromatography ¥ gas chromatography-mass spectrome-
tryoll 9j3te] HEHJ oM, A 7|7t whE pentanal® hexanal?] 33 walel A5 34}l
o3 A H EH Ao FAEAS HAIE A, pentanal(PE), hexanal(HE) 2 log(PE) - log
(HE) - log(PE)Xlog(HE)®] A| 7tA1& W42 & s A9 JBAF ghol 22t 0.831, 0.866
2 089602 tiEo] B e EYth wWelA headspace 7t2ABWEIHHAE o] &3k

AR, SHlf 2 AT/ R dSAEE S pentanal?t hexanalg EAEH 2hzte]

Hg9) MAEE ARHOE WY & U

24 84 Fa)).

AAe) s e BRE HHoz YA e
Hgol A9E Ao Hug Jstaed Frh ol
Rl e B A7t AWHUEH, 1940 0h o) Mo-
ser $0] 4185 flavors] ¥ Bl FAH
Hel Wye =Ys B3 HY 289 Re A7E
@ o F 400 7 ALFY B 2ol ofF oje) v}
AAL ool Aol oflo] AyAel #4] whgoz
LAH7 elzFe}k T2, o]F & &
A4o] Wolxm, Azte} 2@l HeE 5 wxHe
Holl= AFstA ZatAh mebs F238HE7) thiobar-
bituric acid, conjugated diene method, oxirane test 52}
B 3tehE Q] W] sieEled o) YHER o8
7hA ©@He zha glok 19609t REE GCE o83
o] Ag-fo o857 A3l packed columng
148 7tzzzatE ety whgo 2 xHe) 8

o

S B4 Wl #dtd A7E oy, olF
WL liquid phase®) bleeding®. 2 A A o] Hojz|=
&Hol 919, capillary columng A}g-3lE WEEo] 1L
LHRL, ol F o] FHE AEE BHY B F
S AAst AL columnd] 298 PAE 42 Q=
W, AT AFAER BT $ e Az W,

< & & AYTH1991d 129 239 A<, 1992

S
oL
)
olft
o
=
i)
ol
32
&
.
ta
%

headspace 7}2:9] &
GC #4 Zdtg By
Be A7 olfolpen, Ay

EMICLER

g 2 W

webd] B APAo)AE cold trap-thermal desorp-
tion®) 93+ headspace 7}AZ2mlEEty EA €Y
oz HHR, SH ¢ AFH Adzs A
AdA A EAsuA Az A8HE A
3a-A3 A A5 = pentanal¥} hexanal® §F
headspace 7}~z 2ntE gt g B39, 1
Heartel o AHH A Ay A
AAEte 4719 HEfo AAEE Hrletazt

3114

¢

o

ot
Mo o (B S b
- -
e © fn > R

2{_:‘
3R
)

e

M=

p

¥ M2
B %ol AT SRt AYAT T8 B

pai

Key words : Cottonseed oil, corn oil, rapeseed oil, rancidity, headspace gas chromatography, flavor score

Corresponding author : Z. U. Kim



A

4 - 70 . Headspace 7}=A2elE1SEE o] 28 A8/ e &4

A&, Ll 2 AE282A 091 polyethylene(PE, 2+4
235 100 cm®/m?-day-atm) &7ld @& & FEAS
2o} WEIH 4TS A2 Fao| RFAsAA AHE-3HE
ol 33 s Ee] BE 2 AL 60T 100
A3F A A RE VA AAsHE AL, AEfo] A s
A2 A&f+E HojAd Hol 60C 3 70T 2x2
A8 400 luxe) BFF-S 12438 F712 FBAA
BHsldA B4 A)g2 AR5t o, flame ionization
detector(FID)7} 228 Hewlett Packard 5840A gas ch-
romatograph2 #|¥4H3b 243-2 2243 A= Table 13}
o} w3t 2Pt 28 methylation A195-& Tokyo
Kaseirte] BF:-MethanolS, 34 AHsiAAE Fa-¢
porous polymer= AlltechAF2] Tenax GC(80/100 mesh)
g Abgstglon, Adt 22539 g AN E
HZFE 3 hexanal# l-pentanol-& Sigmarle] A& A}
£3}9) 11, n-octane, l-octen-3-0l, t-2-hexenal, t-2-octenal,
t-2-octenal, t-2-nonenal Tokyo Kaseir}, pentanal®}
heptanal> WakoA}, tt-2,4-heptadienal®} tt-2,4-deca-
dienal® CA AromaticsAl, 1-penten-3-0l#} t-2-heptenal
& Aldrichr}e] A& AMR-&tg o™ 71gr Aleke Merck
At BFAES AHEHR.

A 7t
7K AOAC Vel Slalol A8 1gol o) Ut
f8) A4S Fsetd 285E KOHS mghe

=13
=2
HaAd AdsadEs 20 2 §E28 A% 4 599
o7 & G
=

= = =5

by SRS EHE T porous poly-
mer trap2. 2+ Tenax GC 0.07g& ¥ GC splitless
mode glass liner® AME-3gG T, o W £ A& 300
g U5 % E&(dodecane) 2 W& F7lol ¥ po-
rous polymer trape 2% ¢ He 7129 #5558

ml/ming ZAsT AEE 60CE 7lF3HA 143
S

(=)

w3 porous polymer trapol EHHE 34 Ak

Table 1. Fatty acid composition of vegetables oils
used in the experiments (Unit=% area)

Fatty acid Cu:0 Cis:0 Cio:1 Ciszo Ciszr Cigrz Cigis
Cottonseed oil 0.7 198 06 23 203 552 11
Corn oil 104 02 18 268 589 19

Rapeseed oil 01 39 02 16 600 234 10.8
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Fig. 1. Gas chromatogram of headspace volatiles in
cottonseed oil packed in polyethylene bottle after
100 days storage at 60°C with daily 12 hours fluo-
rescent light.

*IST : Internal standard
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Fig. 2. Gas chromatogram of headspace volatiles in
corn oil packed in polyethylene bottle after 100 days
storage at 60°C with daily 12 hours fluorescent li-
ght.

*IST : Internal standard

4 7 10
5 n
9 15 151
3 18
i
il IJ\J ”}”
L \L lL; \J:\.}Ml Ao
I___
0 5 20 2h

Retentlon time (min)

Fig. 3. Gas chromatogram of headspace volatiles in
rapeseed oil packed in polyethylene bottle after 100
days storage at 60°C with daily 12 hours fluores-
cent light.

*IST : Internal standard

Table 2. Identification of volatile compounds in cottonseed, corn and rapeseed oils after 100 days storage

at 60°C with daily 12 hours fluorescent light

Peak Retention Volatile M.W. Mass spectrum . 8 highest peaks
No. time (min) compound m/z (% relative intensity)
1 3.53 Pentane 72 43(100), 42(58), 41(40), 27(35), 29(24), 39(14), 57(12), 72(9)
6 6.76 Pentanal 86  44(100), 58(45), 57(30), 41(24), 43(21), 45(12), 42(8), 55(6)
9 9.51 1-Pentanol 88  42(100), 55(96), 70(94), 41(59), 57(27), 43(26), 6(19), 69(12)
10 10.03 Hexanal 100 56(100), 44(90), 57(63), 41(46), 43(42), 72(33), 55(21), 45(19)
11 10.70 n-Octane 114 43(100), 41(38), 29(35), 57(34), 85(30), 27(29), 71(23), 56(18)
12 11.69 t-2-Hexenal 98  69(100), 55(88), 41(86), 83(79), 57(57), 42(55), 98(32), 43(22)
16 14.04 Heptanal 114  70(100), 44(69), 55(55), 43(52), 57(45), 41(42), 71(31), 42(30)
17 15.01 t-2-Heptenal 112 83(100), 55(93), 41(69), 57(66), 56(61), 70(56), 69(53), 68(45)
19 17.22 Decane 142 43(100), 57(82), 41(43), 29(38), 71(30), 27(28), 85(21), 56(18)
21 18.14 t-2-Octenal 126 70(100), 55(75), 83(66), 41(63), 57(57), 69(51), 82(36), 42(27)
22 19.74 Undecane 156  43(100), 57(85), 41(43), 29(39), 71(36), 27(23), 85(21), 42(16)
23 22.39 Dodecane(IST*) 170  43(100), 57(92), 41(47), 71(43), 29(41), 27(26), 85(25), 55(16)

*IST : Internal standard
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Fig. 4. Changes of headspace pentanal content in
cottonseed, corn and rapeseed oils stored at 60°C.
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Fig. 5. Changes of headspace pentanal content in
cottonseed, corn and rapeseed oils stored at 70°C.

. 50 —o— cottonseed oil S
= —4— Corn oil /9
o 40} : s
9 —E Rapeseed oil ,d - A
B s
= 6 %
~ 30} :
g / 4
9/
20} 7z
] ;.//
d i
gl &
g ,;’,,/
17
0 1 1 L
0 7 14 21

Storage time (days)

Fig. 6. Changes of headspace hexanal content in co
ttonseed, corn and rapeseed oils stored at 60°C.
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Fig. 7. Changes of headspace hexanal content in co-
ttonseed, corn and rapeseed oils stored at 70°C.

Table 3. Comparison between actual and predicted
sensory scores of cottonseed, corn and rapesseed
oils. The predicted values were obtained from regre-
ssion equation

Actual Predicted sensory score
sensory score RE 1» RE 2 RE 3
Correlation 1.00 0.831 0.866” 0.896”
coefficient
Mean 3.75 3.66 391 3.68
Standard 1.87 222 221 2.14
deviation
Minimum 1.10 1.24 1.25 1.23
score
Maximum 8.30 13.62 11.63 9.09

d Statistically significant at the 95% confidence level
Y Regression equations : RE 1; y=0.9430+0.4406- (PE),
RE 2; y=05562+0.6138-(HE), RE 3; y=0.5424—1.2660-
log(PE)+0.4593-log(HE) + 0.7868 - 1og(PE) - log(HE),
where, PE; Headspace pentanal content (mg/kg oil),
HE; Headspace hexanal content (mg/kg oil)
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Evaluation of vegetable oil rancidity by headspace gas chromatographic ana-
lysis

Ho-Nam Chun and Ze-Uook Kim*(Department of Traditional Cuisine, Seoul Health Junior
College, Songnam 461-250, Korea, *Department of Food Science and Technology, Seoul
National University, Suwon 441-744, Korea)

Abstract . Several commercial cottonseed, corn and rapeseed oils were stored at 60T
and 70 C with daily exposure of fluorescent light for 12 hours and evaluated their rancidity
by headspace gas chromatographic analysis of pentanal and hexanal. The data of gas chro-
matographic analysis was compared with organoleptic flavor evaluation. For headspace gas
chromatographic analysis, the volatile compounds were recovered by porous polymer trap
and flushed into a fused silica capillary column at 250 C. Twenty-three GC peaks were
identified on the basis of relative retention time of reference compounds and gas chromato-
graphy-mass spectrometry. The results showed that the contents of pentanal and hexanal
were linearly increased during storage. A very simple linear relationship was found between
organoleptic flavor scores and amounts of two volatile compounds with very high correlation
coefficient. This results suggested the possible implication of pentanal and hexanal as an
quality index for rancidity evaluation of cottonseed, corn and rapeseed oils.



