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Changes in Total Trans Fatty Acid Content in Soybean Qil, Shortening,
and Olive Oil Used for Frying
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Abstract

In this study, changes in total trans fatty acid (tFA) and fat contents were determined in soybean oil, shortening, and
olive oil after potato sticks were fried 30 consecutive times, respectively. Prior to frying, the potato sticks contained 3.8%
fat, with 43.2% tFAs, After the first frying in soybean oil, the total tFA content of the potato sticks sharply decreased
to 3.2%, and then it gradually increased to 8.1% after 30 consecutive times of frying. However, the total fat content of
the potato sticks, fried in soybean oil increased to 15.2% after the first frying and thereafter it decreased to 9.753% with
30 repeated episodes of frying. When the potato sticks were fried in olive oil, similar changes in tFA and fat contents
were shown; while such changes were not observed when shortening was used. After 30 consecutive frying events, the
tFA contents in the soybean oil and olive oil increased to 4.15 and 5.75%, respectively; however, such an increase was
not observed in the shortening. One can assume that most of the tFAs in the fried oils were from the potato sticks, which
contained relatively high tFA content during the repeated deep-frying process.
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Table 1. Total trans fatty acid(tFAs) and fat contents in
potato sticks before frying

Fatty acid Area%
14:0 0.1+0.03
16:0 10.3+0.04
16:1 nd”
18:0 7.8+£0.08
18:1 36.5+0.18
18:2 1.4+0.2
18:3 0.4+0.02
20:0 0.4£0.00
20:1 nd
18:1t 42.840.24
18:2t 0.4£0.01
18:3t nd
Total tFA? 43.2+0.25
Fat contents(%) 3.8+0.25
Total tFA fat(g/100 g food) 1.6+0.09

D Not detected.

% Total trans fatty acid(area %) = Cizifarea %) + Cisofarea %)

+ Cigadarea %).

Table 2. Fatty acid composition of fried soybean oil by the number of frying times

718, £EY, S EF Edlx AW kel s3] 183

2 linolenic acid(Cis;s, 4.75 area%)= SRR, FH7|7] A
o] I Ffrellx= ERx APiPile] vl &) #HF 303
H4 F 589 F8 Ate] Hd 24 linoleic acid
(Cig, 44.4 area%)$} oleic acid(Cis.1, 28.35 area%), palmitic
acid(Cie, 11.3 area%), stearic acid(Cigo, 5.5 area%) 2 lino-
lenic acid(Ciss, 4.2 area%)®|%aL, HA 347} S7ted=
FoH oz kel Aol Holw A|WikEe] AT (p<0.05).
&3] linoleic acid(Cisp)= ARHACE 7183 2 24488 Ve
A=H), o= 7MEE A3 At T Qg Ao AlsH
™, o]# & A7+ Song & Jang(2002)9] B39} AX)stATh
g, EA XA el A, H717] Ao tFRolA
1] 2] trans linoleic acid(Cis.x, 0.65 area%)<} trans linolenic
acid(Ciz3, 0.6 area%)E 73+ A2 YEsith 53| §7]
7] A9 ) FFolAe HelR] ¥4 elaidic acid(Cis:1)7} 53]
HHE F7ksl7] Alzbeled HF 303 HA £ 44 area% =
Hwad A4 $7H e 23S Yehgoh & Efx A
ko] Wale H4 A7t S7HE] et 1.25 area%(03])
ANM 575 area%(303) 2 FolHA FTIF AFE EHATHp<
0.05).

5ol #3134} 28 o] X R4t 2403 Table 39| e}
Witk ti5fel 13 2 & 42 286o] 8 X|HHie
B 2L linoleic acid(Cigo, 49.2 area%)%} oleic acid(Cigy,

28.1 area%), palmitic acid(Cigo, 10.3 area%), stearic acid(Cis.o,

(Unit: area%)

Fatty No. of deep-frying
acid 0 1 5 10 5 20 25 30
Ciao 0.1 £0.001 0.1 £0.001 0.1 +0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 +0.001
Cigo 11.4 £0.14  11.45£0.07  11.45+0.07 11.5 £0.001 114 +0.14  11.35£0.07 114 +0.14  11.3 £0.001
Cis1 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 +0.001
Ciso 49 £0.001" 49 +0.001" 5.0 £0.001° 5.1 +0.001° 5.1 £0.001° 52 £0.001° 5.35+0.07° 5.5 +0.001°
Cig: 266 £0.14°  26.55£0.07°  27.0 £0.001° 27.35:0.07° 27.6 +0.14°  28.0 £0.001° 2825+0.07°  28.35+0.07°
Cis2 50.55£0.21"  50.6 £0.14*  49.5 +0.001° 4835:0.07° 47.35+021° 46.0 £0.14°  45.1 £0.001" 44.4 +0.14
Cis3 4.75£0.07° 475007 4.6 £0.001° 4.5 +0.001°  4.45£0.07°  430£0.001° 4.2 +0.001° 4.2 +0.001°
Cao0 04 +0.001 0.4 £0.001 04 +0.001 0.4 £0.001 04 +0.001 0.4 +0.001 04 £0.001 0.4 +0.001
Cao1 nd" nd nd nd nd nd nd nd
Cignt nd nd 0.7 £0.001" 1.5 £0.001° 23 £0.001° 3.15£0.07°  3.75£0.07° 4.4 +0.14°
Cisn 0.65£0.07°  0.65£0.07° 0.6 £0.001°  0.65£0.07° 0.7 +0.001® 0.7 £0.001® 0.8 £0.001* 0.8 +0.001*
Cisat 0.6 £0.001 0.6 £0.001 0.6 +0.001 0.6 £0.001 0.6 £0.001 0.6 £0.001  0.65£0.07 0.6 0.001
Total tFA® 125007 1.3 £0.001* 2.0 £0.001° 2.8 £0.001° 3.5 £0.001° 4.5 +0.001° 5.15£021°  5.75+0.07°

"% Values with different superscript letters within the same row are significantly different by Duncan's multiple range test (p<0.05)
Y Not detected.

% Total trans fatty acid(area %) = Cigafarea %) + Cigaarea %) + Cigafarea %).
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Table 3. Total trans fatty acid(tFAs) and fat contents in potato sticks fried with soybean oil

RotAlol A TEREEE

(Unit: area%)

Fatty No. of deep-frying
acid 1 5 10 15 20 25 30
Cia0 0.1 +0.001 0.1 +0.001 0.1 +0.001 0.1 +£0.001 0.1 £0.001 0.1 +0.001 0.1 =0.001
Ciso 103 £0.001° 104 +0.001° 103 £0.001° 103 +0.001° 103 £0.001® 103 £0.001°  10.35+0.07"
Ciss 0.1 +0.001 0.1 +0.001 0.1 £0.001 0.1 +0.001 0.1 £0.001 0.1 +0.001 0.1 +0.001
Ciso 46 +0.001° 47 £0001° 47 £0.001° 48 £0.001° 49 £0.001° 52 +0.001° 5.3 +0.001°
Cig 28.1 £0.0015 284 +0.001' 289 +0.001°  29.1 £0.001°  29.9 £0.001°  29.3+0.001°  29.45+0.07"
Cis2 492 +0.001°  48.15£0.07° 465 +0.001°  45.85+0.07° 432 +0.001"  43.85+0.07°  42.75+0.07°
Cigs 4.1 +0.001> 4.0 £0.001° 3.9 0.001° 3.8 £0.001° 3.6 £0.001°  3.65+0.07° 3.6 +0.001°
Co0 0.4 +0.001 0.4 +0.001 0.4 +0.001 0.4 +0.001 0.4 +0.001 0.4 +0.001 0.4 +0.001
Coo:1 nd" nd nd nd nd nd nd
Cigat 19 +0.0018  2.55+0.07° 3.8 £0.001° 42 0.001°  6.05£0.07° 5.9 £0.001° 6.8 £0.001°
Cisax 0.65+0.07° 0.70£0.001°  0.70:0.001°  0.70+0.001°  0.80£0.001°  0.70+0.001°  0.70+£0.001°
Cigat 0.7 £0.001* 0.7 £0.001° 0.7 £0.001°  0.65+0.07° 0.6 £0.001° 0.6 £0.001° 0.6 +0.001°
Total tFA? 32 +0.001®5  3.85+0.07" 5.15+0.07° 55 £0.001° 7.5 £0.001°  7.25+0.07° 8.1 +0.001°
Fat contents(%) 15.2 +0.14° 13.3 +0.28" 12.7 +0.28" 13.8 +0.14° 12.7 £0.001°  10.55£1.06° 9.75+0.78°
Total FA fat 5 0001 05 £0001°  0.65:0.07 0.8 £0.001° 1.0 £0.001°  0.75+0.07" 0.75+0.07"

(g/100 g food)

*"% Values with different superscript letters within the same row are significantly different by Duncan's multiple range test (p<0.05).

D Not detected.

2 Total trans fatty acid(area %) = Cis.area %) + Cisolarea %) + Cigsi(area %).

4.6% area%) = linolenic acid(Ciss, 4.1 area%)= 21U c)
Linoleic acid(Cis2)E $1717] A 742 28l Hr} 13] §37] 39
2} 47.8 area% S7H03), 1.4 area%; 13}, 49.2 area%)d}H 11,
HHH oleic acid(Ciz )= 2F 8.4 area% 74x(03], 36.5 area %;
13], 28.1 area%)3tHth. & EWX A HM) §1F2 13] HZH S
A% 3.2 area% =, H7]7] Aol A} AE(43.2 area%)°l| ]
sl A HAaR(eH, ole AR 2 £08 F ERA A
WAK1.25 area%) FEFol #2 WF-R7E 28 S50 WEY
ALz AlRE. 3, H7I7] A A 289 elaidic acid
(Cis) 5] 42.8 area%°| 21, 13] H3l 39 1=} 2H
NAE 1.9 area% = TFA3HH L, FHAFAME AEHA] &
ATk 2 ol A Fadol 1.6% A 28-S AA 57
T 10% SF28 FHZ7] &, ZAt 2Eo] 373 elai-
dic acid(Cis1)7} 13 348 Fol H§AFE £&HUa 3}
ke HARFolAM9 elaidic acid(Cis )3 B4 3HA )
o] RAor F2Ht)

HF 303 HA F d+7 HA 22 25 F2 AHALE
o] Ha AL linoleic acid(Cigo, 42.75 area%)<} oleic acid

(Cig.1, 29.45 area%), palmitic acid(Cieo, 10.35% area%), stea-
ric acid(Cigo, 5.3% area%) % linolenic acid(Cis3, 3.6 area%)
o} ZAsith. Eda A ko] A7 13] HR o]t
E17) 74z} 28 A elaidic acid(Cisi 1.9 area%)e} w]&<]
trans linoleic acid(Cisx 0.65 area%)$} trans linolenic acid (Cis::
0.7 area%) S -3 A2 YEPT). 53] elaidic acid (Cis1y)
7} A= 303 4 ¥ 6.8 area% = ©]9)e] EARNA A
Hsle] vlwd AA F7HEE e Uehiith & ERL
APt k] Wish= #3) Bavt STl Wk 3.2 area%
(13))ol A 8.1 area%(303)=E FJAQ F71 AegS Bt
(p<0.05).

2. 22|85t ZAEZe Y Aol wWE XN
= wist

2 ol e S Bfe] APt 242 Table 491
ERASIT) E7)7] Aol S8R 8 Aite] Hd 24
< oleic acid(Cigi, 72.7 area%)el palmitic acid(Cigo, 12.4%

area%), linoleic acid(Cigs, 9.75 area%) 2 stearic acid(Cis.o,
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Table 4. Fatty acid composition of fried olive oil by the number of frying times

185

(Unit: area%)

Fatty No. of deep-frying
acid 0 1 5 10 15 20 25 30
Cia0 nd" nd nd nd nd nd nd nd
Ciso 124 £0.001° 12.5£0.001° 12,5 £0.001* 124 +£0.001° 1245:0.07° 12.5+0.001° 12.5£0.001* 124 +0.001°
Cisa 0.6 £0.001  0.6+0.001 0.6 £0.001 0.6 £0.001 0.6 £0.001  0.6+0.001 0.6£0.001 0.6 £0.001
Ciso 3.1 £0.001°  3.1+0.001°  3.25+0.07° 3.3 20.001° 3.4 +0.001°  3.6£0.001°  3.7+0.001°  3.95+0.07°
Cis:t 727 £0.001° 72.7+0.001°  7235+0.07° 71.55£0.07°  71.05£0.07°  70.6£0.001°  70.2£0.001'  69.3 0.001°
Cis2 9.75+0.07°  9.74£0.001° 9.3 +0.14° 9.4 £0.001°  9.05+0.07° 8.8+0.001¢  8.6+0.001°  8.45+0.07°
Cis3 0.9 £0.001*  0.9+0.001* 0.9 £0.001* 0.9 £0.001* 0.9 +0.001*  0.8+0.001°  0.8+0.001° 0.8 £0.001°
C200 0.5 £0.001  0.5+0.001 0.5 £0.001 0.5 £0.001 0.5 £0.001  0.5+0.001 0.5£0.001 0.5 +0.001
Coo: nd nd nd nd nd nd nd nd
Cigne nd nd 0.6£0.001°  12540.07°  2.020.001°  2.6+0.001°  3.1£0.001°  4.15£0.07°
Cisa nd nd nd nd nd nd nd nd
Cigat nd nd nd nd nd nd nd nd
Total tFA” nd nd 0.6£0.001°  1.25£007°  2.020.001°  2.6+0.001°  3.120.001°  4.15+0.07"

7% Values with different superscript letters within the same row are significantly different by Duncan's multiple range test (p<0.05).

Y Not detected.

% Total trans fatty acid(area %) = Cisidarea %) + Cisafarea %) + Cigafarea %).

3.1 area%) 2 FRAEHUTE. HF 303 HA F S2BFe F

8 Are] B 2L oleic acid(Cis.1, 69. 3 area%) <} pal-
mitic acid(Cie0, 12.4 area%), linoleic acid(Cis, 8.45 area%)
2 stearic acid(Cigo, 3.95 area%)°]| 2, Z42}e) A ubal zA
H = H3d a7t 71845 fo3ez 571 32 #4s)
T AolE Hole= Zlog Qﬂﬂﬂ%&OS), £3) oleic acid
(Cis.)8 o] Aty oz 713 IA S EHA, < 34
area% HAaE UEWIT) FHH EW AL shake] A9
z27| S BRdM e AEHA ¥ked, 53] o RE elaidic
acid(Ciz.1)7F 571517 AlZbste] 308] €7 F 4.15 area% 2
F91H9 27h %S BATHP<0.05).

3, S H Rl HZ 7 28] At 24& Table
5o Vepfidch 2B Aol 13] H7 o] gAF 289 F.
AHrAke] Ht 2L oleic acid(Cis,, 71.35 area%)@} palmi-
tic acid(Cie, 11.7 area%), linoleic acid(Cigy, 10.1 area%) 2
stearic acid(Cis.0, 3.1 area%)= 1} F 7|7 A 722}
2H Bt} 13] §71 3 oleic acid(Cis.)= <F 34.85 area% =7}
(03], 36.5 area%,; 13], 71.35 area%)3} 1L, linoleic acid(Cis.)

= 2F 8.7 area% S7H03], 1.4 area%; 13, 10.1 area%)3}%
o} &3 F E; A T HF- 2.0 area%E H717]
Ao A ~E|(432 area%)ol| vlsld =A FAsrAch

HE 303 H4 F e Ef B 2R 28°HY F
Aol Hat 2L oleic acid(Cis.1, 68.6 area%)<} palrmtlc acid
(Cis0, 11.2 area%), linoleic acid(Cis:, 8.5% area%) 2 stearic
acid(Cigo, 3.9 area%)2 SRAEHUTE EdMA 2k Sk
7%, Bl 13] H o] AR} 24 elaidic acid(Cisas,
1.95 area%)<} ©1%2] trans linoleic acid(Cis, 0.1 area%)E &
£3F Ao g Yeludt) 3] elaidic acid(Cien)?} #HF 303
E7] X 6.0 area%E S7tE T A AU & EdA A
ukAl Sleko] W3l E7) 347t Z718| wel 2.0 area%
(18D)ollA 6.15 area%(303HE {2 AR F7F B3S EHAth
(p<0.05).

9 x]Hk

3. £ELD ZAFZe FH ol ME X[Ea =
A Bis}

H3 #F e e £EY] AP 2402 Table 691 e
itk 7171 A LEYS] F8 Aike] Hi 24 oleic
acid(Cis., 31.7 area%)<} palmitic acid(Cigo, 12.3 area%), stea-
ric acid(Ciso, 11.05 area%) 2 linoleic acid(Cis;, 4.1 area%)
2 AU, HEF 303 HH & £EYY F2 A4k
B ZAL oleic acid(Cig., 33.05 area%)$} palmitic acid(Cie:o,

12.0 area%), stearic acid(Cigo, 10.5 area%) 2 linoleic acid(Cis:2,
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Table 5. Total trans fatty acid(tFAs) and fat contents in potato sticks fried with olive oil

(Unit: area%)

Fatty No. of deep-frying
acid 1 5 10 15 20 25 30
Ciao nd”’ nd nd nd nd nd nd
Ciso 11.7 £0.001* 113 £0.001°  11.3+0.001°  11.25+0.07°  11.25+0.07°  11.25%0.07°  11.2 +0.001°
Cis1 0.6 +0.001* 0.6 £0.001*  0.6+0.001° 0.6 £0.001*>  0.55+0.07° 0.5 +0.001° 0.5 £0.001°
Cis 3.1 £0.001° 3.1 £0.001°  3.24+0.001° 34 +0.001° 3.7 £0.001° 3.9 £0.001* 3.9 +0.001°
Cis: 71.35£0.07°  71.8 £0.001*°  712+0.001°  70.25£0.07° 692 £0.001°  69.05£0.07°  68.6 +£0.001°
Cig2 10.1 £0.001*°  9.55+0.07" 9.3+0.001° 9.0 £0.001° 89 +0.001° 85 +0.001" 8.5 +0.001"
Cis3 0.6 +0.07 0.6 +0.001 0.6+0.001 0.6 +0.001 0.6 +0.01 0.6 £0.001 0.6 +0.001
Ca00 0.5 +0.001 0.5 +0.001 0.5+0.001 0.5 +0.001 0.5 +0.001 0.5 +0.001 0.5 +0.001
Caoa nd nd nd nd nd nd nd
Cis1e 1.95+0.07 2.5 £0.001°  3.3+0.001° 44 +0.001°  5.15£0.07° 5.6 £0.001° 6.0 +0.001°
Cisax 0.1 £0.001° 0.1 £0.001°>  0.120.001° 02 +0.001*  0.15+0.07° 0.1 £0.001° 0.1 £0.001°
Cig:at nd nd nd nd nd nd nd
Total tFA? 2.0 £0.0018  2.55+£0.07" 3.4+0.001° 4.55+0.07 5.35+0.07° 5.7 £0.001°  6.15+0.07"
Fat contents(%) 14.7 £0.001°  15.55+021*  13.5+0.28° 13.2 £0.14  10.05£0.21° 129 +0.001 144 20.14°
Total tFA fat ) 10001" 04 20.001°  0.5:0.001¢ 0.6 £0.001° 0.5 £0.001° 0.7 £0.001° 0.9 +0.001*

(g/100 g food)

*"® Values with different superscript letters within the same row are significantly different by Duncan's multiple range test(p<0.05).
" Not detected.
? Total trans fatty acid(area %) = Cisifarea %) + Cisadarea %) + Cigafarea %).

Table 6. Fatty acid composition of fried shortening by the number of frying times

(Umt: area%)

Fatty No. of deep-frying
acid 0 1 5 10 15 20 25 30
Cia0 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001
Ciso 123 £0.14 123 £0.001 123 +0.14 122 £0.001 12.15+0.07 121 £0.14  11.8 +042  12.0 £0.14
Cisa 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001
Ciso 11.05£0.07 109 £0.14  11.05+0.07  10.95+0.07 109 +0.14 109 +0.14  10.55£0.35  10.5 +0.28
Cisa 31.7 £0.001° 31.8 £0.001° 31.85+021° 322 0.14° 32.35:0.07™ 32.5 £0.001° 33.1 £0.14*  33.05+0.07"
Cis2 4.1 £0.14"  4.1580.07° 4.1 £0.14*  3.85:0.07° 3.8 0.001° 3.85£0.07°  3.65:0.07° 3.8 +0.14°
Ciss 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 £0.001 0.1 +0.001
Ca00 0.45+0.07 0.5 £0.001 05 +0.001 0.5 +£0.001 0.5 £0.001  0.45+0.07 0.45+0.07 0.45+0.07
Ca01 nd" nd nd nd nd nd nd nd
Cigutt 272 £0.14°  27.4 20.001° 27.7 028" 27.8 £0.001% 27.85:0.07 28.15+0.07* 28.6 +028* 28.4 +0.28"
Cisat 12.65+0.21  12.45£0.07 12358021 119 £0.001 11.9 £0.14 117 £028  12.12+1.44 113 £0.57
Cigat 0.4 £0.001 04 £0.001 04 x0.001  0.35+0.07 04 +0.001 0.3 +0.14 0.3 £0.001  0.35+0.07
Total tFA” 4025+0.07  402540.07  4045:049  40.1 £0.001 40.15:0.07  40.15£0.07  4035:0.64  40.0 +0.14

*7° Values with different superscript letters within the same row are significantly different by Duncan's multiple range test(p<0.05).
Y Not detected.
2) Total trans fatty acid(area %) = Clg;lt(area %) + Clg;gt(area %) + Cigsfarea %).




18(2): 181~189 (2008) T7NE, £EY, SvBfe EdA ALt kel i3t 187

(Unit: area%)

Table 7. Total trans fatty acid(tFAs) and fat contents in potato stick fried with shortening

Fatty No. of deep-frying
acid i 5 10 15 20 25 30
Cag 0.1 +0.001 0.1 +0.001 0.1 £0.001 0.1 +0.001 0.1 +0.001 0.1 £0.001 0.1 +0.001
Ciso 11.0 £0.001  11.0 £0.001  11.0 £0.001  11.0 £0.001  11.0 £0.001  11.0 £0.001  11.0 +0.001
Ciéi 0.1 +0.001 0.1 £0.001 0.1 +0.001 0.1 +0.001 0.1 +0.001 0.1 +0.001 0.1 +0.001
Ciso 0.8 +0.001° 9.8 £0.001°  9.55+0.07° 9.55+0.07° 9.5 £0.001° 94 +0.001° 9.4 +0.001°
Cisa 33.0 £0.001°  33.0 £0.001°  33.75£0.07°  33.95£0.07°  34.1 £0.001° 345 £0.14*  34.55+0.07°
Cis2 4.8 £0.001°  4.75+0.07° 4.5 £0.001° 4.4 £0.001" 435 £0.07 42 +0.001°  4.15+0.07°
Ciss 0.2 £0.001° 0.2 £0.001° 02 £0.001* 0.1 £0.001° 02 £0.001* 0.1 +0.001° 0.1 £0.001°
Ca00 0.05+0.07 0.1 +0.001 0.1 +0.001 0.05+0.07 0.05+0.07 0.05+0.07 0.000.001
Cao.1 nd" nd nd nd nd nd nd
Cisat 28.1 £0.001®  28.35+0.07°  28.65+0.07°  28.8 +0.001° 28.95+0.07°  29.1 £0.001°  29.35+0.07°
Cisat 12.15+0.07° 11.9 £0.001°  11.4 +0.001° 11.2 +0.001°  11.00+0.001°  10.85+0.07" 10.55+0.07®
Cisae 0.75+0.07 0.7 +0.001 0.7 +0.001 0.7 +0.001 0.7 £0.001 0.7 +0.001 0.7 +0.001
Total tFA? 41.0 £0.001°  41.0 £0.001*  40.8 +0.14®  40.75£0.07°  40.65+0.07°  40.6 £0.14°  40.6 +0.001
Fat contents(%)  11.45+0.49 11.9 1.7 11.0 +0.14 12.0 £0.42 11.25+0.07 11.25+0.21 12.0 £0.14
(Z)ltglo tg‘a;ofg) 4.7 +0.14 4.9 +0.71 4.45+0.07 4.9 +0.14 4.6 +0.001 4.55+0.07 4.85+0.07

*"% Values with different superscript letters within the same row are significantly different by Duncan's multiple range test(p<0.05).

Y Not detected.

? Total trans fatty acid(area %) = Cisifarea %) + Cisodarea %) + Cissarea %).
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Fig. 1. Changes in acid values of fried soybean oil, olive
oil and shortening for potato sticks by the numbers of
frying times.

(®: Soybean oil, ll: Olive oil, A: Shortening)
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