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Abstract

The purpose of this study was to provide the fundamental information for establishing the database needed
to estimate total intakes of trans fatty acids in Korea. The amounts of trans fatty acids contained in 164
samples including 25 samples of margarines, 21 samples of shortenings, 19 samples of vegetable salad and
cooking oils, 53 samples of confectionery products, 18 samples of bakery products, 19 samples of dairy
products, and 9 samples of animal fats and meats were analyzed by capillary gas liquid chromatography. The
average amounts of trans fatty acids in those foods were calculated and expressed as gram per one serving.
Then, the average daily intakes of trans fatty acids per capita were estimated using the analyzed amounts of
trans fatty acids and the amount of yearly production for those foods. The amounts of trans fatty acids per
100 g of lipids were 2.11~33.83% (14.66% on average) in margarines, 1.47~44.48% (14.21% on average) in
shortenings, 0.18~3.82 (1.54% on average) in vegetable salad and cooking oils, 0~45.81% (10.92% on
average) in confectionery products, 0~18.32% (7.87% on average) in bakery products, 0.90~4.54% (2.27% on
average) in dairy products, and 0.61~6.07% (2.24% on average) in animal fats and meats. Major isomers of
trans fatty acid in the sample foods were Cg; and C,q,. As a result, the korean average daily intake of trans
fatty acids in korea was estimated to be 2.3 g per capita. The amounts of trans fatty acids consumed from
each selected food were as follows: 0.35 g from margarines, 0.57 g from shortenings, 0.11 g from vegetable
salad and cooking oils, 0.65 g from confectionery products, 0.07 g from bakery products, 0.14 g from dairy
products and 0.21 g from animal fats and meats.

Key words : trans fatty acids, Korean diet, per capita daily intakes

I —

HEBE $f, ¥E, A=, RTEE Fo FeAF

EA A|PAk(trans fatty acidye A EA A9 3
28 $£4237} 1hS(partial hydrogenation)? ¥ €3
2] A4 (refining; deodorization or stripping)343® %
Jd YAsue nplRl, £EY 5o FAAESL HA
A 457 28| o]EE AMEEN HE AP F=
wol ¥HrEol sich =3 w59 AT M
% (biohydrogenation)! o] )M Ezks x]dfAle] A

Corresponding author : Hyo-Sun Shin, Department of Food
Science and Technology, Dongguk University, Seoul 100-715,
Korea

Tel : 82-2-2260-3370

Fax : 82-2-2275-6013

E-mail : shin@cakra.dongguk.ac.kr

1002

& TYL T2 AE 3ol AR 2F ZAs
7% et

3 SAEEE FER vt 0 % A B
ol S AR 24F AEY $A47F 4 A
PRsIeA AT G, ol HEY YL =
P 43 HANES) Aule A IR e
o=z oF AF Fol BAHE Eds Al
AAs A B Aokl B FAo] F3I
2 g wey AT E}s ANA de At
A, doperd 3 SR Sl we A7 Az
s} #4o] LEOWRT gom, WairtAe) A7E
2 W EXa ) A% 2PN Aee)
A¥AA7L A 4 sloke Ak A elsee, a9



AE F ERk Apke) geks A% 1003

23 A4 ot AFES] Eds AAl
AAFE fdztel AR ASH2E ZAt0sle =
w1 ZAgste] #AE 7k . 53], vlS FDA
T AEY AYEAeIM EkA ALY BAIE 9
3] A% YL A3, 20020 19FE A
geia AFSAR. 22d 2] JeleliMe dA7t
A gEIES] EfdA AL HAFE FA Had
dle FolE 4 ¢t

wetr] & ATl SR AA7ae]e SR
MR g AFRAAT Fo| $4Y EHo= E
A F8 FYe] e AF F ERx A
wpake) S At B Efa A A
g AEsed €8 dojet Helx TEHE ¢
3 7|2ARE AFstaa sigen], ofF Ed 2l
gele] Egda Al AN AH s 3
.

Nz Wy

IHE

B Agel A3 vl 25F, £EY 21F%, AE
A AEFA 19%, AR 535, AR 18F, A
F 195, FBA A Y EH 9% F F 164585 A
< A9 oy W3, eupl, HoH, H2EH,
AL, J2E FAoA 1998 19€~109] T3}
gor, d¥= AzYA2NE Y YN

A =& ¥ Y

e} AR AR == 243 F diethyl ether
2 fAE #2390, 74 NaSOE s 4=
& AAF F AFHA 557 (Rotavapor R 100.
Buchi, Switzerland)® £71& AAs}. ok, vz
I £EQL 50°CY] RolA she-gsidt ¥ FFs]
gon, A8 A4fAE e A FE244 ¢
o] Ay AMg3lglct. =3t $-f Tl FeAHFE Roese-
Gottliebe] ¥PHY?, FEA AE-2 chloroform-methanol
& F24vl2 3= Blighe} Dyer W22 A&
FEel] e ¢3S A7 EAsEH

X|dat =N gl EgA X|HRE B 24

fR9] APk =4 B Egks AHpAte] g2 FID
detector7} H-2% gas chromatograph(GC, model 5890,
Hewlett-Packard, USA)E ¥ AFstact. Aat
methyl esters= AOCS®H ] Ce 2-6674%) we} 12.5%2]
BF,-MeOH& AH8-3led whEich A3 2 SP-2340

capillary column(60m lengthX0.25mm 1D.X0.2 um
film thickness, Supelco, USAYS AME-3lgl L, BAH 327
2 oven &% 192°C, injector % 225°C, detector &
= 240°CE 3. ojd $ub7|AlE AAR dgn
<42 0.8 ml/min, split ratio= 80: 1% 3t} 7
AHake] 542 BFE AMMAE methyl esterd] W5-F

AR wlEslel HRET, 4 A2 WAL 7))

o] d7% A8 (3390A, Hewlett-Packard, USA)| €]
gl T3 o F APkl w3 AW FH WEEE
veliisich & Ega Aubabe) gk Reld Ef
& Apale] o AAAE 2% A vehic

13| 2aet Egn XUt B AE

ZF A ES 13] £ (serving sizeyd E-A AWAE
ke 7 A1E9] 13 B3 o] E AF Fo] Exx
A it eFo 2 HE] AMRsich S7|M Z AEY )
3 Ha2 g9 o AARIE AR sl 2A
AV A FHE FAsA EfA AA] §
g2 7t AF F Edbx Ak Heke A B
Ayl AAE =83

BRI XA MAE M

B9 190 19 EGA A ARG B2
AP G FL NFL AFFES B2 AR
o g W FepdEe] 3 ATV Ass o
M 72 AF RS F3Y $A 24 un
A, HE R AE AR PLLAD, A
MY REEAIRO 5 YFLFEO0] 25jo] T
A 2% YR A2 slleh Exka Ay
9] WFE NF F ER2 AYPAS AR £ A
Yol At A4AAT, FALE 3 AT AT =
A} BA e SJehgc,

- -y

E2A X[HhIe| Bk

Egkx 2pake] 8 9 AE v 5%, &
EY 2%, AEA AE-%A 195, ADF 53%5, A
F 18%, FeAFE 9%, FEH X R RF % 5
£ 16450 sk AHRAF 2AE Eg AHpale] g
g2 Aekgt Adal= Table 13} 2}

RS 9%, 454 165y A4 1002 E
s A upake) §ekol 2.11~33.83% 2 A|FETl xle)
7F Ay, Ha $eke 14.66%3t E3), Ejka

A upabe] ojAJAA] £ trans-octadecenoic acid”}



A EaatalR] A 32 A Al 5 & (2000)

1004

sayeudisap 5 ‘puoq d[QnOp suen B Juwureiued proe Anej

‘sojdures juopuadopur Jo JSQUINN,,
‘anfeA uwsW SayedIpul sasaypuared Ul Joqunu Sy spuoq Aqnop S Afuo Furumeuoo proe Auej

soyeuSIsap 1 {SPUOQ J[GROP JO IGUINU S| UO[OO SULMOJ[O) JquIny (YSuUs] Ureyo uoged St H0jod Surpaadard JaqUINN,

@1y €80 ) ) ] ©10 ) 0650 @rn G900 @s) 6D o om e
L69-TTT TEOI~IES 96T-s1 6666-T 0 LO9~TTT MYEE~STE SEBT~SETL LEWSIT

TRV (7)) ) (€€ 0) . €9 (€0 e G¥D  GLvD  Gre) 000 og
6ET-TIT  PTOLYS 5900 OVEI~SST  TSO-0  6ILy-100% LYI~CTI'L 991~H9TI 669T-91'IT YST-I¥]

Lo (59 . (SL0) . LD . o)  BLO  oT)  (we) oD o
001~190  1L5~6T'S 780~690 UET-9T T TSH~6T0F 00'1~19°0 6I'EI~E601 SSPT-06TT TLI~L ]

o (670 . (600 B} 8w ovo SLen (LoD beon  (eyvD)  GCID T |
086060 12 ~¥E 11 9700 999~SLT 8900 OUEE-TI'El TIE-060 PEEI-bE BL6T-88LI €TSI~99'8

oY) (9gvD ] @50 ) @9 90 @y @O GyTD 0w  GyoD ——
YSP-8LE YSTI~6LH] S90~£¥0 VEE-00E  SL0~6S0 LLYT-EYVT SLE-SIE RTI~SITI 0S0E~LI'6T SBOI-9E01

Gn (€01 ) . ] ¥ G0 Grsp  (rD  @e v agsn s
6V1~960 ETTT-OPOT WT-ITT  SY0-0 P98I~6I'81 TE1~960 OV6~S8'8 Y6TE-OL'IE BL'SI~SO'ST

Ly . ©L0) ] @D  wo  Go¥YD 6D @D s Gs9n oot
W9 169T-9T'EL 060-89°0 (T1-T01  180-PLO LLVI~OUE] 9I'T-89'1 1€8~THL LEEE-8Y'0E LLII~1¥91

asn 61 . . ) WD o GrsD  GTD  Ge®) (870 @ws) _—
00T-SI'T 0TT~HE R 6ST-ETT  L¥O~D SSRI~VELI LST-SIL LS'8~8LL IVEE~8ITE LOOI-IST .
g € ) (€0 ) @y @0 (€500 8D €19 D) Gen o swonposd
R0 TYI~68T 1970 0CLTTTL  T90-0 LTW-LPZZ TE8I~0 6STI~0I'S ¥8IE-LTT SEL-00T kiopeg
@on D G0 6o W0 @ Gy (st (oD L8 (s 610 swnposd
IS0 SOLS-0  890-0  L9T-0  SEI~0  L9SS~L80 $9T-0 EEL9~690 68V0 O0UST-TLT YHI6l9 69810 fouonoayuo)
wsD G0 (W0 @O Lo (o) (080 (6880 ) 8 (1) Gro) o smo3unow
ZBE-BI0  00T-0 090~9T0 TLL-TIO  9T-0  OI09-680T 9I'T~600 OFI9~EE9N 0SP-88'1 LOGT~9ET  SLO~O pue peres
Iy  Wre) @0 Gro @0 @9 €0 6y ©8e) 066 @9  OID . Guumong
SYP-LyT STVI-SS0  190-0  8ET0 6100 LLOEOTT TE1~0 TOIPOTHT LUSH=T¥1 TELIbEY STOWSTII 6r'S~TI0 .
P Or9 g0 @D G0 UesD w0 e  (8E) @3 ST  GED o gumaep
EREE-11T LUIT~610 LPO-910 [8T-LEO  ZE0~0  60TWHOL ITI~0I0 LLSE~98'TT 6STE-BLT STII~ITS TEEE~E0TI 88'L-8I0 .
™GO 0z (g8l Ogsl  O8  @gg OUst OISt o8I 091 ovl Qo Awodawe)

(12159 [Apom ppe Kyyey Jo Juadaad ySam) SPooj PIjIAes UI J¥) JO SIURJUCO pre A)je) sugn pue uopsodined ppe ANeq T SIqEL



AlE 3 Efka APk Yl A A 1005

1.78~32.59%(43 7 13.85%)2 7} W3, trans-
octadecadienoic acide= 0.10~1.21%(7 0.77%) $+%<]
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Table 2. Average amounts of total lipid and trans fatty acids in selected foods

: ) " ATtFAs"] ATtFAS] . ATEFAS (g) /

Category n ATL” (%) ATL (%)  samples(%) CVMBSIZE® oorving size
Margarines 25 83.87 1466 1230 6 074
Shortenings 21 99.98 1421 1420 5 071
Salad and cooking oils 19 100.00 1.54 1.54 5 0.08
Confectionety products 53 17.41 1092 1.90 30 0.57
Bakery products 18 9.25 787 073 9% 0.6
Milk 6 357 1.51 0.05 200 0.11
Cheese 4 2724 271 0.74 20 0.15
Butter 3 83.79 126 1.06 6 0.06
Yoghurt 3 379 4.04 0.15 130 020
Iee Cream 3 1424 247 0.35 70 025
Pork 3 17.56 0.78 0.14 60 0.08
Beef 3 873 175 0.15 60 0.09
Beef tallow 3 100 418 4.18 5 021

UNumber of independent samples.
YATL means average amount of total lipid.
3ATtFAs means average amount of total trans fatty acids.
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0.52%(3F 031%)% X, trans-octadecatrienoic acid:
BEE ABAM S8R dstet. $AGE)E AW 100
gF EXA Aubake] ko] 2226.07% H2H, HT
ke 4.18%H. Edta Ak o] AAAE 2F
7} trans-octadecenoic acid$l 2™, trans-octadecadienoic
acid$} trans-octadecatriencic acids EE A|&AM &

AEHA ket

13| Halg E2kA K|t Bk

Egts Ak F8 FY AE 3 164F¢) o3
o Ay}, A& Y 13]8F(serving size)d EFA A
Aol g geFS AMES FI: Table 29 ZA

up7le A 100g% EA AapAke] JF s
o] 14.66%°lZ AR 100 g3 FTF THS 1230%H>
o, upyl2e] 13 Bekd Ets AwpAle] B3 ¥
L 074g02 AEZ F 13 3 ERa Ak
o] W BT £EMLS AW 100 g7 B A
ubabe] HF =R 1421%F2H, A1E 1003 29
HF Y 1420%93, 13 B EFA AL
o HF gk 071 golT AEA ARAE AR
100 g7 Etx Ajubake] H3F o] 1.54%921 1
3 Bt 9] AT PR 0082 AdHoE ¢
okt AAF AEL AS AW 100g7 ERA AW
Akl HF PRS- 1092%%20, AR 100 g7 EFA
Aupake] B PR 190%0 T 18] Hakd o) 9
F $FE 057 golsie AWF AF AW 100 g2
Egkx AdPate] HF ¥R 787%91, AR 100g
o 9] JF g 0.73%P o, 13 =g E)

2 Adhake] H R 0.66 goli. &, A
FE9 ZAfolE 13 P EGA Al S @
ol $-F71 0.11g X1=7} 0.15g, WEP7L 006g, 8.
F2E7} 020g, okel2a=zqe] 025g8% FEA
A 9 &7 13] 23 ERA AWAle] g =
2 HAA37]7} 0.08g, A7t 009g, A7t 0.21¢
o]sic}.

E2bA XMl ME

Egx Ak i3k T8 AFY & A
#1909 19 AHgeeNE vl 39 197 1
d Ega AMMAE G A4 A9 Table 33
2}

uppl ez bE F9 19019 19 EF: Aupate] 3
T A 199330 034, 199549 038g2 W=
o we} zjel7} ZA doker 247k HTF AHNF 036
gleth. olelgt A= viSkle] vyl e E
2 AupAk A3 B gk 28599} 253gP a8l
230g™0Re} Yok sjuvcielMe] AFHFgE B
0.96 g®PR} Wsict. o] AL fEjue} AlRKEe] vIF
a3} AUEIEE nprlRle Aulgpe] A7) HEY
Aot} £EG-L 199337 199539] AF ko] 062g
92 070g2 2 HF 066 g3ich. 0|72 nlFele] 714
4 2EVOozNE EdA UMl AL By
0.55 g®¢} 031 g®¥c}t ¥t 22y A L£E
et JAFE g 456N WU AEA
Al 8421 1993 9 199530 22k 0098 B 0.10g
22 n|3FY 714 AEA ALRRI2YE E-dx
Al A Bugt 031 ¥R Wil g, A



AE 5 ERA AR R QA% 1007

Table 3. Estimates of trans fatty acid availability in Korean food supply, 1993 and 1995

Market size" Total fat? Average Per capita availability of
Category (kgx10%) (g/person/day) " trans? trans fatty acids (g/person/day)

1995 1993 1995 (%) 1993 1995
Margarines 425 2.30 2.58 14.66 034 0.38
Shortenings 807 434 491 14.21 0.62 0.70
Salad and cooking oils 3,517 5.99 6.42 1.54 0.09 0.10
Confectionery products 5,500 7.78 5.83 10.92 0.85 0.64
Bakery products 1,890 1.18 1.06 7.87 0.09 0.08
Milk 15,700 379 341 1.51 0.06 0.05
Cheese 122 0.19 0.20 271 0.005 0.005
Butter 142 0.18 0.07 1.26 0.002 0.001
Yoghurt 4,863 0.87 1.12 4.04 0.04 0.05
Ice Cream 2,260 1.16 1.96 247 0.03 0.05
Pork 6,340 6.56 6.78 0.78 0.05 0.05
Beef 2,960 1.24 1.57 1.75 0.02 0.03
Beef tallow 580 335 3.53 4.18 0.14 0.15
Total 38.93 39.44 234 229

YData obtained from annual report on monthly industrial production statistics, statistical year book of foreign trade, report on
mining and manufacturing survey, food balance sheet and annual report of statistics on food and food additive production in

Korea.

otal population for 1993 and 1995 were 44.1 and 45.0 millions, respectively.

- ¥Data obtained from Table 1.
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002g, A7} 0.14 g2 2 wi-$- gk},
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