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A Survey and Contents on Trans Fatty

Acids in Processed Foods

Yun-Jung Song

Department of Food Science & 7echnology, Graduate School,

LPukyvong National University

Abstract

Consumers’ demands for better taste and safety in food quality
are getting higher with development of food industry. Also, by
getting diverse choices of food, they are interested in unhealthy
components that food may- contain.  Among all of them, trans
fatty acid is the matter of interest. According to the recent
results of many studies; intake of food containing trans fatty
acid causes much higher riskof getting coronary heart disease,
atherosclerotic heart disease, breast cancer, colon cancer and
more. The Food and Drug Administration has required that
saturated fat and dietary cholesterol be listed on food labels
since 1993. Starting Jan. 1, 2006, listing of trans fatty acid in
Korea also be required. Hereupon, Korea also begins to be
obliged to put inscription of trans fatty acid on all processed
foods from December, 2007.

This study started with a survey about snacks, chips and



crackers, and trans fatty acid against the consumers of Busan
and Kyoung-Nam province. Then, by the result of respondents,
three main food products were chosen for the analysis of trans
fat contents. The amounts were measured by using a gas
chromatography.

In the section of snacks, the respondents answered that they
spend up to W500,000 per month for snacks, and they went to
supermarket to buy snacks. Male respondents spent twice a day
and females spent once a day for snacks. They answered that
the taste 1s what they meost care about when they purchase
snacks, and they are mostly satisfying on the price range. Chips
took the first rank for their choices in snacks, pastries were
the second one and dairy food was the third place.

In the survey on chips and crackers, the reason they took
chips for snack is that the respondents like the taste and one
bag of chips is suitable for one person to have a proper amount.
The price and the taste are the most considerable matters when
they choose chips. The respondents occasionally check Nutrition
Facts panel when they purchase the chips.« Also, the survey
indicated a desire to-know the amount of their intake of trans
fatty acid.

In the survey on trans fatty acid, most of respondents do not
know about trans fatty acid. Only the small number of people in
the age range between 20s and 40s know briefly what trans
fatty acid would affect to human body through multimedia. The
respondents are not familiar with the meaning of ‘0’ trans fatty
acid and where they could find trans fatty acid. The food
which was thought to contain lots of trans fatty acid was fried

food, chips and crackers, and popcorn in order.

_|v_



In the results of measuring fat contents from snack, popcorn,
and fried food, their fat contents of 24 hr dipping extraction
showed the vyields of 1.773g+0.09g, 0.491g+0.02g, 1.697g+0.09g,
respectively. The fat contents of centrifugation extraction were
1.753g+0.14g, 0.482g+0.22g, and 1.669g+0.09¢ for snack, popcorn,
and fried food, respectively. The fat contents of Bligh and
Dyer's method were 1.390g+0.02g, 0.383g+0.22g, and 0.672g+0.07¢g
for snack, popcorn, and fried food, respectively. The 24 hr
dipping method showed the more amount of fat from samples.
However, fat of other samples was extracted though the
centrifugation method because of the reason of spending much
less time. The fat amount of snack 1 was 1.090g+0.1g, snack 2
was 1.680g+0.25g, popcorn 1 was. 2.4g+0.18g, popcorn2 was
2.81g+0.15g, fried food 1 was 0.9 g+0.07g, and fried food 2 was
1.13g+0.27g.

The extracted fat was hydrolyzed with 0.5N methanolic sodium
hydroxide and was methylated by using BFs;. In the results of
GC-FID of = HP-FFAP capillary column  for snacks, the
overlapped peaks. which were thought to be C18:1 cis + frans 9
and C18:2 cis + frars- 9,712 were shown between 18 min and 19
min of retention time. Pepper—fried food was thought to have
Cl82 cis + frans 9, 12 in around 19 min. Pop corn had the
peaks for C18:1 czs + frans 9. between 17 and 18 min. However,

they were thought to be overlapped
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St 9l AME 7 Ao Eda AWA @55 Bligh and Dyer W
Holl ot FAW FF Attenuated total reflection(ATR)S A4
gk infrared(IR) Wl ols] Edx AL s F48 23
AFolA w7k Edls Auak e 0.84~25.2%
4~10.2%, #ol= 0.70~381% T st on, SFF7]5& 233~
248%, 715 % 715 M= A=A At FEF vtau=
of zme] Edl AW e Zh7b 219~338%9 0~10.12% %
o WR oA E Aol FIE 875~16.92%, AWM AFIF 082~
8.42%, deep frying 7} 4.85~10.02% % o™ U= wlrtd o} B
B 7l ol RH de HJAFE 343~44.83%= W EIxe] E
A AgAk BhFo] 7HE A e Rt Al AR o dholet FI) =
EdWx x4k g aFo] 1449~2524% = U EN O FZFZ A=
A=HA FodH. HAFT dAes FEHAYY EdRLA AWAE o]
0~14.60%, ZAAEH A2 522~1882%, < FAsEFNA+= 0~10.10%
gHerol YeEbTha Wl s

WHOl A= 19 stF Edx A4 Agdds o7 d43AF9] 1%

n gk 2 000Kcal 7]

HN

o=
A 2500Kcals Edl 2z Aal kg 27golsk, 19 A9 oA
A3 2,000Kcal & EW= AWl e 22g0]8t ojdo] (1~3

A Ed 2 AL RS 1.3g, odo]l (4~64) E-RA AL



28g, M 53g, Atk 83g wok A7 Ve FHSIL A Fe
Fohdge wEAAT FAAY FHY Eds APN HASFE
A HE 2 AT, 19 BE 2ds AWd JAFES FaAol
1.40£0.05g, 184 1.89+0.06gol™ HA 1t 1.68+0.04g o2 o7}
Aol Fetan B4 vehgon ) 2aAd ogugege =
oA AASEE 19 Wi 424:018g0) EA~ AW 43

Food and Drug Administration(¢]dt FDA)2 100g" E#M 2~ 2]
gteko] 05g P WY i trans fatty acid ‘00 o= FA] T £ JE=E

star gtk ololl Syt AF QA AE trans fatty acid ‘09

Fol AFohe auAEe] Bol Eojdvty ddse A4F F L 2
3912 AAste]l Eds AWS 7y g Yo FEso AA

g 4F 2ds Aol EAseA eluy] ¢stel APserh
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Table 1. Sex distribution for this survey

T A
w2} 262 (40%)
o] 2} 388 (60%)
@A 650(100% )




g ZAARAAe] d#E B I = Table 29F 7o) 10th 1274,
20t) 3797, 30th 489, 40t§ 63 o] Aol 331 o2 1}EhL}

20007k 74 wol AAsa gt A B+ vk
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Table 2. Age distribution for this survey

¥ Q95
10t 1279 (20%)
20t 3797 (58%)
30t 487 (7%)
404 639 (10%)
50 33 (5%)
A 650% (100%)

A A A Q) B Table 33 2o] SAo] 432002 e
W A gQle] 1509 9&, 249 o4, =Rt 379 s|etE 79
ek

Table 3. Occupation distribution for this survey

EX°1 AL

) 432 (66%)
2 2ol 1507 (23%)
PARR 247 (4%)
Zxn 379 (6%)
7] €} 78 (1%)
A 6507 (100%)
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Table 4. Analytical condition of GC/ FID for trans fatty acid

analysis
GC/ MSD
Instrument HP 5890 plus
Column HP-FFAP (30m length x 0.25mm inside diameter x
0.25um film thickness )
Oven program 135C, 4min. 10C /180, 8min. 4C/220°C, 15min
Carrier gas N
Detector temp. 250C
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Fig. 1. Snack expenses during a month

4. A2l 4

A AAF Bl digk AR AFEA A HE HIEE 7]
AsS ¢ A3 FA7E 4031%, AA7F59.69%= D.Feol 5 2
20.90, p-valuex= 0.00080. % uYyEltoe™ dxaE¥ HAEE= 1007}
19.54%, 20t 7} 8.31%, 30Wl 7} 7.08%, 40th7} 9.4%, 50t 7} 5.4% =
D.Fo] 20, 2>& 57.01, p-valuex= 0.00012 AW 2 o]z} 7+2 A

AR5ol dFge Fr Aew duHod,
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Table 5. Preference of taking snack based on the sex

13 /9 23] /9 13 /% 23 /F 13,9 ¥Wx ge g
- 687 721 443 587 1179 9w 2621
F (10.46%) (11.08%) (6.77%) (8.92%) (1.69%) (1.38%) (40.31%)
o2 1544 1164 369 6209 114 99 3889
(2369%)  (17.85%)  (554%) (9.54%) (1.69%) (1.38%)  (59.69%)
Table 6. Preference of taking snack based on the age
13 /9 23179 131 /% 23 /5 13/ 99X @e @A
Lo 337 547 1473 231 03 39 1277
(5.08%)  (831%)  (215%)  (354%)  (0.00%) = (0.46%)  (19.54%)
200 148 1054 44 641 114 A 3799
(22779%)  (16.15%)4" (6:77%)  (985%).  (1.69%) . (1.08%)  (58.31%)
300 134 1074 6 14 54 03 48w
(©.00%) | (154%) = (0.92%)  (215%)  (0.77%)  (0.00%) | (7.38%)
400 159 129 114 169 34 6™ 631
(231%)  (1.85%)  (1.69%) | (2.461%)  (0.46%)  (092%) |  (9.69%)
S0 167 7% 4% 5v 1% 03 337
(246%)  (1.08%) " %(062%) | (077%)  (0.15%) / (0.00%)  (5.08%)
13 24 79 A ad A
Fig. 3 b4 79 A e Algel s AuAE5 A24g
otolH 7] 98 AT A=Z N A 24%, T 22%, 278 219%,
AdaF @ FJYFA 13%, AP 8%, AEHMNE L TH L
6% =2 YEEom U Al 7HE T QA st AMSE2 Ao 1

o= ey
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Fig. 3. Considering aspect in buying snacks

14 04 79 A AFunEE

Table 72 b2 - AWz el ®igh ol gk 2=z A
Hol| web = FxzZE 40.31%, AA7F 59.69% = D.Fo] 2
2.23, p—valuex 0.3268% }ER5E L, Table 82 107} 19.54%, 20tH
7} 58.31%, 30t 7} 7.38%,-40t] 7} 9.69%, 50T 7} 5.08% = D.Fo] 8§,
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Table 7. Preference of snack cost based on the sex

pi=- BE 2= A

N 20 1831 591 2627
" (3.08%) (28.15%) (9.08%) (40.31%)

g, 407 2511 971 3881
(6.15%) (38.62%) (14.92%) (59.69%)

Table 8. Preference of snack cost based on the age

= BE B EA

Lot 154 8214 301 1277
(2:31%) (12.62%) (4.62%) (19.54%)

4073 2427 971 3797
208 (6.15%) (37.23%) (14.92%) (58.31%)
21 36v 109 487
30th

(0.31%) (5.54%) (1.54%) (7.38%)

00 21 504 119 631
(0.31%) (7.69%) (1.69%) (9.69%)

5o 14 247 8w 331
(0.15%) (3.69%) (1.23%) (5.08%)
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Fig. 4. Question on your chosen preference for snack
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Fig. 10. Preference for the weight of a pack of cake for male
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female
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Fig. 132 %2 74 A Q@ GFAE Fdst=Ad i 47 23
=24 7hE &9 g 50%, & shA @e=v 38%, WiW el gk
12% %= YEstt. Fig. 14 9459 4%<= 7Fe &2 v 54%, &
ol shAl =t 40%, v EHel gth 6% % aL, Fig. 156 Ax =9 4
o= 7he 2 ok 48%, &9l S et 37%, v &9l g
th 156% = UESH. Table 9v A8 2 st Yl &
A2 A3 DFo] 8 22 13.03, p-value”} 0.11% 2] F 9 Y IEA=

FAE W o]} obFR G FA @i oz e

7 EERl
50%

Fig. 15. Checking for nutritional information in buying cake
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Fig. 16. Checking for-nutritional information in buying cake
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Fig. 17. Checking for nutritional information in buying cake

for female
Table 9. Checking of nutritional information based on the age
wj gl 7k gl 3ol 3f#] Z =tk A
29 287 224 529
109
(1.05%) (14.74%) (11.58) (27.37%)
169 599 361 1114
204
(8.42%) (31.05%) (18.95%) (58.42%)
19 2m 7 107
309
(0.53%) (1.0%) (3.68%) (5.26%)
o 69 39 1179
409
(1.05%) (3.16%) (1.58%) (5.79%)
1 19 47 69
50
(0.53%) (0.53%) (2.11%) (3.16%)
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Fig. 18. Desired information in buying cake
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Table 10. Desired information in buying cake based on the age

EdAX
ZHA2dHE HEgA Ag ZE 2 R § oAt A
0
109 97 39 31 51 59 277 52
(4.74%) (1.58%) (1.58%) (2.63%) (2.63%) (14.21%) (27.37%)
209 24 6 84 3 159 5574 1119
(12.63%) (3.16%) (4.21%) (1.58%) (7.89%) (28.95%) (58.42%)
300 4 17 173 17 0 39 109
(2.11%) 0.3%) (0.3%) (0.3%) (0.00%) (1.58%) (5.26%)
2009 678 0y 0 17 0 47 1173
(3.16%) (0.00%) (0.00%) (0.3%) (0.00%) (2.11%) (5.79%)
50 173 0 19 14 0 39 67
(0.3%) (0.00%) (0.3%) 0.3%) (0.00%) (1.58%) (3.16%)

1. EWZ2 Aol FIRIA of4 Y72

Fig. 212 EdA ARS 43 Je=Ad gis A& A=A g F
du dtd 549, L A 24%, LET 22%Z Y EFSETH Table 11
S AHEEE Eds Ao gE] et 10tl 647 9.85%, 20t
2117 32.46%, 30t 24% 3.69%, 40t 319 4.77% 121 50t 16
B 246%7F Eds Aol dia dhE dar-dvtE SHel Wt

s

B>

ks o] EdA Aol s e 4 U= As & o Atk
=
T

r2

Goi7h vhEel mek Edz Aol FoldA ofrbel JFE

rr

A ZA e ¥ A3 DFeo] 8 22 33.81, p-valuex 0.0001% <
T Aoz YEeyt

¥

fllo
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Fig. 21. Knowledge on trans fatty acid

Qlc

2%

%

A
s
5%

Table 11. Knowledge on trans fatty acid based on the age
¢ a9t NE o3 3 m2T A
104 229 64 4174 1274
(3:38%) (9.85%) (6.31%) (19.54%)
20 947 2119 7473 3797
(14.46%) (32.46%) (11.38%) (58.31%)
15 2473 9wy 48%
30T
(2.31%) (3.69%) (1.38%) (7.38%)
254 314 7 631
40t
(3.85%) (4.77%) (1.08%) (9.69%)
2w 169 154 331
501
(0.31%) (2.46%) (2.31%) (5.08%)
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32 EWRx A A A
Fig. 22& Edllx Ao A4 Addd g Ax=4 <41 o
16%, WMo vt 42%, EET 42% =2 eSO w | Table 12 <1
B EE 100 ZEt 729 56.69%, 20t WiE<a vk 1657
4353%, 30l WS L Ak 207 41.66%, 40t WS L Ut 26
W 41.26%, 500 2t 179 5151%Z 10t 2 50t ZEUE
Sl wWoka, 20~40= dEFLL Ut SHeol e oE
A4 A2 23 DFo] 8 2°2 51.23, p-valuex= <.0001% A= 7}
ol wet Eda-Ae] AAAAE ofe Fo] di dFS

N

N
o
fru
ox
S
A
s
™
o

e
42%

\

\V

Fig. 22. Knowledge on the cause of formation in trans fatty

acid
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Table 12. Knowledge on the cause of formation in trans fatty

acid based on the age

a3 gl e du Yo 2EY FA
99 46 727 1274
109
(1.38%) (7.08%) (11.08%) (19.54%)
200 5674 1654 1584 379
(8.62%) (25.38%) (24.31%) (58.31%)
169 207 12 48
309
(2.46%) (3.08%) (1.85%) (7.38%)
239 267 14 631
4049
(3.54%) (4.005%) (2.15%) (9.69%)
2+ 14 17 331
50t
(0:31%) (2.15%) (2.62%) (5.08%)

3.3 ERAX AW ARE HF X

Fig. 23¢ Edlz AMe Ans da 2ol w3 2 o3

A 75%, A 10%, dHUA B 7S Ee X
A= EA 5% E UERR TR Table 13 5t =
A E A gA =HAJ= SHeol 10t 899 70.07%, 20t 285

75.19%, 30th 397 81.25%,-40t] 58" 92.06%, 50tH 167 48.48%
o2 =%om AF 23 DFeo] 16, 22 63.38, p-valueZ} <0.0001

SHAE dFe] wet Eds Qs dA ¥ A2V g2t
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Fig. 23. Information method on knowledge of trans fatty acid

Table 13. Information method on knowledge of trans fatty

acid based on the age

o = uj A | 2 Sl A& _ATF o1 Bl Yl 7
5 gl% E}\] Sina o Lai H
109 894 67 44 1549 139 1274
(13.69%) (0.92%) (0.62%) (2.31%) (2.00%) (19.54%)
200 285 457 184 16 154 3794
(43.85%) (6.92%) (2.77%) (2.46%) (2.31%) (58.31%)
300 399 6 o 1 24 483
(6.00%) (0.92%) (0.00%) (0.15%) (0.31%) (7.38%)
201 589 24 13 17 14 6373
(8.92%) (0.31%) (0.15%) (0.15%) (0.15%) (9.69%)
501 167 47 78 2% 4% 339
(2.46%) (0.62%) (1.08%) (0.31%) (0.62%) (5.08%)
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34.ER2 Aol AA o vA= IF

Edz Aol Aol of® e FEAES ol sbel HE A3

222 Fig. 24 &3 o} 16%, dF &3 Ut} 51%, ZE0 34% =2
el o Table 14 943 ¥2E 10t v 589 45.66%, 20t

+9a 9lvh 2129 5593%, 30dl WAl 9tk 23% 47.91%, 40
0 iEgm ok 339 5238%, 50t EETF 187 4554% 2 10U
250t E BEve Sue] w@oka, 20~40tlE uF g gthe

Swto] wok=d olE HAFZI DFo] 8olia, & 343801,
p-value® <0.0001% AR h7F 5o wef Ed ko] A o

IR Aoz Azse A,

[e]

o
ol
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Fig. 24. Effect of trans fatty acid against human health
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Table 14. Effect of trans fatty acid against human health

based on the age

g et d3 g3 o ren A
104 157 549 589 1279
(2.31%) (8.31%) (8.92%) (19.54%)
204 49+ 2114 1189 3797
(7.54%) (32.46%) (18.15%) (58.31%)
127 239 137 489
30t
(1.85%) (3.69%) (2.00%) (7.38%)
187 334 127 639
40t
(2.77%) (5.08%) (1.85%) (9.69%)
29 137 187 331
50t
(0.31%) (2.00%) (2.77%) (5.08%)

35, ERAXS A0 #A°] 9n

N
filo
(o3
=)
ol

=7bol ek A=A
= t} 33% = 2wxbe] ur
UeElston Table 15 A& idE =2

TS 45109789 61.41%, 20t 1957 51.45%, 30t 23
K

R
=3

4791%, 40t 247 38.09%, 50 179 5151%7F 2= AoR
Ustonw =4 Ay 23 DFo] 8 22& 24.03, p-valued 0.0023%
AR tEel wet Eda AW 00 9o uE P ok Ao

G F Ao Az oA

Odl
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Fig. 26. Knowledge on 'O' trans fatty acid

Table 16. Knowledge on 'O' trans fatty acid based on the

age

¢ o g5 ¢x Ao 2 a0 A
Lo 149 35 78 1277

(2.15%) (5.38%) (12.00%) (19.54%)
200 531 1317 1951 3799

(8.15%) (20.15%) (30.00%) (58.31%)
o 139 127 231 487

(2.00%) (1.85%) (354%) (7.38%)
o 179 291 2473 631

(2.62%) (3.38%) (3.69%) (9.69%)

1% 15 177 331

50

(0.15%) (2.31%) (2.62%) (5.08%)
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36. o= A X EAWXA Ao @o] So] Adu AZIFIAY

Aol ol T Hol s Ao Ast= As & o A%

t}. Table 17 A#@ =2 F&3to] SA A 3 A3 DFo] 28, 22
47.16, p-valuet 0.01322 AH 7} 5ol weh Edl X rbo] ©

o] Eof vtz A AsE HEe GPS F AL T F Uk

ENELE |
16%

rA

@ il
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2 B %
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Fig. 27. Food that was thought to have lots of trans fatty

acid

_37_



Table 17. Food that was thought to have lots of trans fatty

acid based on the age

R
S N,
100 269 334 67 109 191 314 29 0™ 1279
(4.00%) (5.08%) (0.92%) (1.54%) (2.92%) (4.77%) (0.31%) (0.00%) (19.54%)
207 929 1137 119 179 77 66 14 29 3797
(14.15%) (17.38%) (1.69%) (2.62%) (11.85%) (10.15%) (0.15%) (0.31%) (58.31%)
O L L I L I
(1.85%) (1.695%) (0.15%) (0.46%) (2.00%) (1.08%) (0.00%) (0.15%) (7.38%)
oq WPOBY 2@ 8w 1w 2w 1w 19 6
(2.15%) (3.85%) (0.31%) (046%) (2.31%) (0.31%)._ (0.15%) (0.15%) (9.69%)
I I I DL T Bt & ST SN Ik
(1.08%) (2.62%) (0.00%) (0.77%) (0.46%) (0.15%) (0.002%) (0.00%) (5.08%)
4ERX A £4 23
41. FE=ol & AW F=%F v

24X A AR o] 1.77g+0.09g, 0.49g+0.22g, 1.70g+0.09g o= =] ®} o]
7 Beol FEEAOH T orhs dAEEMel 1.77g+0.14g,  0.49g+0.22g,
1.70g+0.09¢g o] }ar, ®pAl et o 2 Bligh and Dyer# el 1.39¢+0.02g,
0.38¢+0.22g, 0.67g+0.07g o= F=5 At o]l 2413t FEHE T
AlZbol AA AelHA FEFHolxl Akl oFo] zo]7l AL HAlE
YWHE o] fate] A Fs 4T Ay AL 1.09¢+0.1g,
A2+ 1.68g+0.25g, HF12> 2.41g+0.18g, H2+ 2.81g+0.15g, H A
12 0.92g+0.07g, ¥ 12% 1.13g+0.27g°] A T}
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Table 18. Comparison of fat contents on extraction methods

24N AAY AEY B&DY

= 1.773° 1.753° 1.390"
32 0.491° 0.482° 0.383"
3 1.697* 1.669" 0.672"

3.5

3.0

2.5 -

2.0

1.5 1

1.0 1

0.5

0.0 T ‘. T T "-“ T

snack 1 snack 2 “pob corn 1 pob-corn.2 . tyikim 1 tyikim 2

Fig. 28. Comparison of fat contents in centrifugation separation
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A FY A DAMGE A L we A3 eERdn H4 7Y

A AE GIFEAE M FAss anAvt gk Bl &9

4, 24X 7y AAW, 44

= y Ry =

2% I¢ 3l Bligh and Dyer#ol et =
GUogE g5 AWS FE Ade g3 g2 24470 IR

Hol 1.77g+0.09g, 0.49g+0.22g, 1.70g+0.09g o= A ®o] 7}7 Hol

A

FEHAOM I vF dAEeHol 1.75g+0.14g, 0.48g+0.22g,
1.70g+0.09go] ¢l 3, mpx] 2o 2 bligh and Dyer# o] 1.39g+0.02g,
0.38g+0.22g, 0.67g+0.07g2 = FZH At o]o] 24A17F FEHHE
Alzkel AA A FEE AR Aol ool Aolrt AL U4

o
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g & o8t AWl de AT Aa AL 1.09¢+0.1g,
AF2E 1.68g+0.25g, #F12 2.41g+0.18g, HE2E 2.81g+0.15g, ¥4
12 0.92g+0.07g, ¥ H2% 1.13g+0.27g°] At}

5. 05N WA FAJUUYEFS ol &sto] AAS 7heEE)
M e ststo] HP-FFAP Zilo] ##¥ GC-FIDZ 4% 2

o BAF HMEFEF A 18FF 19w Ao CI81 ais + trans
9 W CI82 cis + trans 9, 129 A2 FAHEHA =4 o= s}
trans7t Rl ¥ A @Al AR s awm e, g F o)A
= 1980 Cl82 «is + frans 9, 1282 FAE A += ¥ A7}, F2
2 17718% ol C18:1 cis # tfrans 9= Heoli= I AE 2 T 4 9l

At
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