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Fatty Acid Composmon and Oxidative Stability of Citron Seed Oils. Soo-Jung Lee, Sun-Young Choi,
Jung-Hye Shin', Sung-Hyun Kim', Hyun-Cheol Lim’ and Nak-Ju Sung*. Department of Food Science and
Nutntlon Institute of Agriculture and Life Science, Gyeongsang National University, ]m]u 660-701, Korea.
"Department of Hotel Curinary Arts & Bakery, Namhae College, Nanthae 668-801, Korea, *Yeongnam Food-serv-
ice Consulting Co., Taegu 706-034, Korea — The possibility of citron seed oil for use as food resources
of fats was tested by analyzing the composition of fatty acid and oxidative stability. Qil yield from
citron seed was 554% in without roasting and 56.8% with roasting. Total mineral content in citron
seed without and with roasting were 2,820.33 mg/kg, 1,702.55 mg/kg, respectively. For all citron seed
oils tested, the potassium content was found to be the highest among four kinds of minerals detected
in this study. Further, major fatty acids detected in the citron seed oils were linoleic acid, oleic acid
and palmitic acid. Their relative contents with respect to total fatty acid contents were 77.12% in with-
out roasting and 67.67% in with roasting. This result indicated that roasting the citron seed decreased
the acid contents. However, POV (peroxide value) and acid value of citron seed oils were increased
significantly with increasing the storage days and heating time. In details, POV was 84.17+1.68
meq/kg in without roasting and 76.46+1.19 meq/kg with roasting, after 28 days. Acid value was
9.52+0.27 mg KOH/g, 8.3540.09 mg KOH/g, respectively. After the 48 hours heating at 180C, POV
of citron seed oils was increased by 3.8 times, irrespective of roasting. Yet, acid value increased dra-
matically 8.3 in without and 6.4 times with roasting, exhibiting its dependence on roasting. During
storage time, oxidative stability of citron seed oils was higher than heating.
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Table 1. The contents of mineral in citron seed oils
(mg/kg)
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Table 2. The composition of fatty acid in citron seed oils
(%)

Citron seed oil

Citron seed oil

Minerals - - - - Fatty acids - - - -
without roasting with roasting without roasting  with roasting

Ca 299.03+3.26" 44.85:2.31 Palmitic acid (Ciso) 16.45:2.03" 14.20£2.20

K 2,103.04+5.41 1,347.01+4.72 Stearic acid (Ciso) 10.98+1.19 5.52:0.87

Na - 405.28:611 296.28+1.39 Oleic acid (Cisa) 27.68+2.01 24144228

Al 12.98+1.19 14412148 Linoleic acid (Cis2) 32.99:2.55 29.33+2.39

Total 2,820.33 1,702.55 Linolenic acid (Cig3) 1.53£0.55 1.07+0.39

UEach value represents meantSD (n=5). Arachidonic acid (Caoq) 0.29+0.04 0.22+0.04

UEach value represents mean+SD (n=5).
15 mg/kgulgte 2 A&HU.

33t 24 F FUEL 11Z0] FiHA glen 53 K Afreh vims £ o et e Aol 2 Re2 Y
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4 FRZHE 105 $/18E AFHG00, 3 FFe A% A4 T 349 ALRO) FA FHPoRH £
1,171.64 mg/100ge 8 E3] Z-F9Y aFo] 637.99+5.38 $o] ZAETT & Bu[10]9} A A Al
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2. linoleic acid, ole1c acid & palmmc acid7} 38 A4+
’\Loi B2 o fx2 2ARE 474 32.99£255%,
27.68+2.01%, 1645:2.03% 2 % 77. 12%, Ho 87 ZAGE
29.33+2.39%, 24.14+2.28%, 14.20:+220% 2 A A A¥AF gk
o 6767%% AAF Be Hel F Aae] Pao] 22w
o2 eyt
&2 249 AHALE oleic acid7} 37.3%, linoleic acids=
36.5%, palmitic acide 201%2 dF5 0] o]So] AA <]
93.9%% X3t RaH Jed(7], & 489 HA4 ¥

Table 3. Peroxide value of the different oils during storage at 60T

250 99 A B& 25 E 110~230TE 233y
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B Table 3 % 49} 2t} olw) A% hFfo &2lBF
positive controlZ4 H] 23} t}.

Table 3o] viebd wpe} ol AR A, HA 4L &
2 2489 FAEEBIIE 3826026 meq/kg BL $74
ZA4H= 3012023 meg/kgoloH, tiFf ¥ EH

m\m m&

(meq/kg oil)

Citron seed oil

Storage days

- - - - Soybean oil Olive oil
(days) without roasting with roasting
0 3.82+0.26"°° 3.01£0.23* 2.0120.06™ 1.1840.13*
7 12.11+0.45"° 7.43+0.35™ 5.74+0.41%° 4.95+0.36"*
14 21.55+0.92° 15.52+0.61% 17.87+0.61° 14.55+0.24°
21 55.94+1,59% 4227+1.26* 55.26+0.94% 41.61+0.46™
28 84.17+1.68° 76.46+1.19°® 87.42+1.89° 47.01+1.08%

YEach value represents meantSD (n=5)

"@bedeEach value with different superscripts within the storage days in the same sample significantly difference at p<0.05

*A,B,CD

““Each value with different superscripts within a samples in the same storage day significantly difference at p<0.05.
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Table 4. Acid value of the different oils during storage at 60T

(mg KOH/g oil)

Storage days

Citron seed oil

Soybean oil Olive oil

(days) without roasting with roasting
0 1.47+0.167 1.08+0.06* 0.83+0.61** 0.78+0.55*
7 2.35+0.20 2.18+0.14 2.84+0.08" 2.12+0.09%
14 3.57+0.13 290+0.13% 3.89+0.107 2.60+0.06"
21 557+0.34% 4.65:0.05% 5.99+0.33%¢ 4,09+0.15"
28 9.5240.27°C 8.35+0.09°® 13.00£0.73° 7.04+0.13%

YEach value represents meanSD (n=5)
*be4eEach value with different superscripts within the storage days in the same sample significantly difference at p<0.05

*ABCD

£ 2.0 meq/kgolstHeh AR 7|17 FoF
o F28dE7E= 5% F2AA fdHoE

A 2899

He o 2 0

AFAfE

o

EE AR /4

AsaaT A

HasEle 47 84174168 meq/kg 2
76464119 meq/kgO 2 BL 2 FARAAN FigE
ARG Agd). LB AE AF 28U7HA 500 meq/kg
oldtgon, ESE A% 28°‘<>)] 87.42+1.89 meq/kgo 2

& e nmzlt}
A A/ A7k A% o) 1.08~147 mg KOH/g,

N BEH
BT F RE FA9 ke 5% %

et el 37ke

ol Q.

& HREHE R F
# o aﬂ:*4ﬂﬂaﬂzmw}i

% &2 B f+ 10 mg KOH/gr|Tho|gloH, A

FEAA FYHeR
A% 47 A SR Aod, A%

21 ol Foll FAS A Aot AR 28U ell= 21L e wlsf

A A 2AG 9 2B sE o 1.7~1.84)

o 2249 F7}E BRT.

e, dFfre

Each value with different superscripts within a samples in the same storage day significantly difference at p<0.05.

29 Fajzt wZA AFEHA o, 2 FAd FHE H
THRE ¢ FYPEEoE F[20] Ff{A FEHA AF
71t TS AR FU A%E AR FHE 4719
AF M #g AHE & FA FLRFY FE3E7H Z AWt
7b @stel, o3 Ade 190TAA 208 54 B & &
8 2718 A ¥& 571800 HE A3t go] Fot
e 340 A9 Aadd4E AeAdve Ba17)%
AR 23t Al dnh

1 & wAt BARY Ao St

A THRE 180£27T A 48A7F 7HEAIFIAA FHatst
E7} 2 AtE 24890, positive control24 A3 T
FHo &8 GE vlwste) Jebd AFE Table 5, 63 2
th BE A& fACA JHEAIR] Hold4E #atstEr)
R A7bE 5% FEAA frdHoz FItet gk HbsE}
T 12N A4S & gl B Aol A 2714014 meq/kgE 7}

ﬂr“ﬁ}%gl AAe FA9 o]FHE 7 2 AepiA & & wkon, 8A7 g Fde HA g FAFAA
Ao - Aol we daN, £ AZ L& % A 14.35+1.10 meq/kg, ¥ Z4fo]A 11.28+0.35 meq/kg>
JMJ;}E«I AR &ro Gg Foi25]. &3 Fx)9 At oAl daglol o 388 FE FUHEtA
e AR AFZA oo AwWito] 3EE A 7}%% Z A7t Wil fA TAFA FEHA A
oo fa Ak AAAAIZ 7] wWEolt28]. B 4d 3t 48A17F &, EX @& FTHRE 948:049 mg
AM A FdF 27] WWhe diFfo] Hd wked,  KOH/g H2 $4#< 8921024 mg KOH/giE 7z} 8.3
A% 717 ¢ 2 F74E] dTREY FAsked, o)y vy, 644 719 A2 YERY dFH 2 R 7
olfr= WFfol Bxst Agate] o] wof fraf Agat 7} 4.85:0.29 mg KOH/g, 3.04+0.25 mg KOH/g 2 713
Table 5. Peroxide value of the different oils during heating at 180C (meq/kg oil)
; ; Citron seed oil
Heating time Soybean oil Olive oil
(hr) without roasting with roasting
0 3.82+0.26"0 3.01+0.23%¢ 1.98+0.08° 1.20£0.12*4
12 4,40+0.13 4312088 3.7240.15*8 2.71+0.14%
24 9.93+0.41°C 7.31+0.50* 10.16£0.29% 8.91+0.28®
48 14.35+1.10°® 11.28+0.35% 18.55+1.23° 15.84+0.44%

YEach value represents meantSD (n=5)
“2bedEach value with different superscripts within the heating time in the same sample significantly difference at p<0.05
“#8PEach value with different superscripts within a samples in the same heating time significantly difference at p<0.05.



Table 6. Acid value of the different oils during heating at 180°C
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(mg KOH/g oil)

i i Cit eed oil
Heating time —on s - Soybean oil Olive oil
(hr) without roasting with roasting
0 1.47:0.16" 1.08+0.06** 0.86+0.50°* 0.80+0.59°*
12 4,38+0.14" 3.58+0.40°® 1.07+0.16™ 1.05+0.07°*
24 6.59£0.09 6.10+0.13°® 1.93+0.10° 1.72+0.18"
48 9.48+0.49% 8.92+0.24%¢ 4.8510.29° 3.04+0.25°
YEach value represents meanzSD (n=5)
*a,be,d

*ABCD

gol B 3 54
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AsE7e ZaHd Yeue FAoE RiHu 12
ol ARz FAFTARE 7IEAHRT} Zﬂ Aol 2ksib
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RPN EREPEREERERIES
#2N Feldoz LT A% N1AER wa}g
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10.

11.

12.

13.

Each value with different superscripts within the heating time in the same sample significantly difference at p<0.05
Each value with different superscripts within a samples in the same heating time significantly difference at p <0.05.
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