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Abstract

To assess trans fatty acids (tFAs) intake of middle school students in Busan, behavior of having meals and
3 day’s food record were surveyed in 800 subjects. 35.3% of subjects responded to twice a day in frequency
of snack intake. Preferred snack items were ice cream (68.6%) and milk (57.0%). Subjects of dining out preferred
Jajangmyon (54.6%), seasoned chicken (50.5%), fried chicken (35.3%) in order when dined out. Mean daily tFAs
intake of subjects was 1.68+0.04 g. Mean daily intake level of girls was 1.89*+0.06 g which was significantly
higher than that of boys, 1.40+0.05 g (p<0.001). Naturally derived tFAs intake was 1.04%0.03 g which corresponded
to 62.1% of total tFAs intake per day and industrially derived tFAs intake was 0.64+0.02 g, 37.9% of total
tFAs intake per day. Calorie percentage of tFAs was 0.8% and fat percentage of tFAs was 3.16%. The level of
tFAs intake showed a significant difference with monthly allowance (p<0.05) and frequency of snack intake (p<
0.001) in girls, which was not the case in boys. The main sources of tFAs were milk and dairy products (34.3%),
bakeries (18.3%), and fish and meat products (16.2%), in order. From above results, we can conclude that tFAs
intake of middle school student is not as much as that of Western teenagers. However, exact estimation of tFAs
intake requires database of tFAs in broad range of processed foods commonly consumed in Korea.
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Table 1. General characteristics of subjects N (%)
_ Bo Girl Total
Characteristics 03 (3% (neT13)
Monthly allowance (won)
10,000~19,999 148(44.7) 159(42.6) 307(43.6)
20,000 ~ 29,999 103(31.1) 126(33.8) 229(32.5)
30,000~39,999 50(15.1) 46(12.3) 96(13.7)
40,000~ 49,999 15( 4.5) 19( 5.1) 34( 4.8)
50,000< 15( 4.5) 23( 6.2) 38( 5.4)
x*= 411.3532""
Family income (won)
<1,000,000  68(20.7) 56(15.5) 124(17.9)
1,000,000~1,999,999 179(54.4) 191(52.8) 370(53.6)
2,000,000~2,999,999  60(18.2) 78(21.5) 138(20.0)
3,000,000< 22( 6.7) 37(10.2) 59( 8.5)
x’= 492.4022™"
Job of mother
Having a job 156(47.6) 180(47.7) 336(47.7)
No job 172(52.4) 197(52.3) 369(52.3)
""p<0.001.
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Table 2. Behavior of having snack intake N (%) Table 3. Behavior of having dining out N (%)
- Boy Girl Total " Boy Girl Total
Characteristics (n=331) (n=382) (n=713) Characteristics (n=331) (n=382) (n=713)
Frequency Frequency
3 times a day 67(204)  69(184)  136(19.3) Once a day 4015 825  12020)
Twice a day 110(335)  139(37.0)  249(35.3) Every other day ~ 6(22)  11(35 17 29)
Once a day 87(96.4) 114(30.3)  201(285) Once a week 58(21.5) 77(24.3) 135(23.0)
Three times a week ~ 34(103)  37( 9.8)  71(10.1) Twice a month  63(233)  85(268)  148(25.2)
Once a week 21( 6.4) 15( 4.0) 36( 5.1) Once a month 108(40.0) 112(35.3) 220(37.5)
Seldom 10030 2005 12017 Seldom 31415)  24(76)  55( 94)
x*=358 054" ¥'= 324816
Purchase place Preference”
School store 44(134)  103(275)  147(20.9) Jajangmyon 561(55.0) 676(54.2) 1237(54.6)
Supermarcket 255(77.7)  257(687)  512(72.9) Seasoned chicken — 435(42.6) 729(58.4) 163(50.5)
Fastfood restaurant 8( 25) 10( 2.7) 18( 2.6) Fried chicken 231(22.6) 598(47.9) 828(35.3)
Street vendors 21( 6.4) 411 25( 36) Pizza 344337 437(35.0)  781(34.4)
Y=30506" Grilled pork 223(21.9)  286(22.9)  509(22.4)
' Tangsuyuk 298(20.2)  107( 86)  405(18.9)
Reason to choose 0001
. p<0.001.
Price 44(133) 21057  65( 9.3) b -
§ :
Taste 234(709)  279(758)  513(735) means of triplicate response
Nutrition 12( 3.7 7019 19 27)
No reason 40(12.1)  61(166)  101(145) Za o] 375% 3 1A Wty 1 thgo] 170 23)7} 25.2%
¥’=15.746™" B Jelgtony 156 13 4% 23.0%2A4 1714l 1~23]
Preference’’ A3} T o] 62.7% R tHI-H-9] FA oA 9] A]o] oduta]
Ice cream 1052(61.9)  1566(75.3) 2619(68.6) Holx = Aoz vehdo)
Milk 962(56.6) 1192(57.3) 2154(57.0) o s )
Pies 406(239)  601(28.9) 1007(26.4) ANA dxshs AF R dHY2 AR (E5.0%), F
Mandu 372(219)  632(30.4) 1005(26.2) W) 71(42.6%), A =H33.7%), BF=5(29.2%)9 £oldl o,
éﬁg‘;esar éggﬁlgﬁi 2822132; ;1112%;; o s A& bl x| 71 (58.4%), AFAH(54.2%), T2 (47.9%),
Cracker 1220 72)  144( 69)  266( 7.1) 2 21(35.0%) 59 w22 Y A Eo] A s el
Ymeans of triplicate response. A E-2 2R (54.6%)2 oFd 2] 21(50.5%) 22 ZALE AT
p<0.001. G RS Gase] dEmsk202%, Ea0) AR

A A sshe AES 7] AR & 2atellA B
Aol Ausle M 22 & ofo]| 2= (61.9%), +(56.6
%), FFo} 7(23.9%), THF(21.9%)2] 40]glom, o sty o}
0] 23 8(75.3%), % (57.3%), THF(30.4%), F}o] F(28.9%)
°l°*n} WAzke] A A3 AEL ol F FAEE oM, W

T ololazm o] AT w(686%)7F 7HF Egkon FEkA
4 A$ 29[ AT (245%)7) ok, of3tAle] AL
ol = ] AEE(84%)7} A thelykcl.

Noh(22)9} $-2lviz} o A Eo] 713 A 3 8he 7
o]~ A% (46.4%)°1 U 21, +-7(26.3%), oFF 2 E(1
2 A7) At fAsch

Table 3ell4 = 941 9] wlme} o)A A AT} A 55 A
Alstsich. #ale) Sl FEt e A9 10 13)7} 40.0%
2 71 =oten 1704 23] 23.3%, 15 137} 215%, A9
AL 3k g A7) 11.5%, 2 18] 2.2%, v £ 4] 8}
= A5 15% 2 vreldch o &) A3 1794 13)71 35.3
%2 7 =9k 1704 23) 26.8%, 15+ 13] 24.3%, #12] 9] 4]
A A= A7} 7.6%, 29 1317} 35%, v 2 A sl S
7} 25% = vrelyton, WY zkel f2ojAal xolrt gludvl
(p<0.001). i 7k i & A 8l 4= 10 Y 1388k S53

e o}

09%)%

7}11.9%<0 ) uhal), oA 2] S AT EE 86%E HA
slAl Jorow, v A8 A3 e 102% 2 E3tch

WEXE 22 E0) HEE A A= Table 40 4

£ ulel 2o} SAAEY Az EE By A7k o)A

Q1 Apol7F il e, ol Fuhr) 34.1%, Eobar £5HE v §
Table 4. Preference to fast foods and frozen food of middle
school students N (%)
.. Boy Girl Total
Characteristics (1 _g31) (=382  (n=713)
Reason to prefer fast foods
Price 44(13.3) 21( 5.7 65( 9.7)
Taste 234(70.9) 279(75.8) 513(76.7)
Nutrition 12( 36) 7( 1.9 19( 2.8)
No reason 40(12.1) 61(16.6) 101(15.1)
Preference to fast foods
Very good 110(33.2) 118(31.3) 228(34.1)
Good 138(41.7) 168(44.6) 306(45.7)
Moderate 74(22.4) 89(23.6) 163(24.3)
Poor 8( 2.4) 2( 0.5) 10( 1.5)
Very poor 10 0.3) 0( 0.0) 1€ 0.2)
Preference to frozen foods
Good 211(63.7) 199(53.4) 410(58.2)
Poor 120(36.3) 174(46.6) 294(41.8)
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Table 5. Behavior of having bread-spread N (%)
. Boy Girl Total
Characteristics (n=331) (n=382) (n=713)

Kinds of bread-spread

with jam 245(74.3) 239(63.9)  484(68.7)
with margarine 14( 4.2) 22( 59) 36( 5.1)
with butter 6( 1.8) 20( 5.3) 26( 3.7)
with nothing 65(19.7) 93(24.9) 158(22.5)
Preference for butter & margarine
margarine 155(51.7) 188(55.3)  343(53.6)
butter 145(48.3) 152(44.7)  297(46.4)
Reason to prefer margarine”
~heap 6( 3.5) 8( 4.3) 14( 3.9)
tasty 56(32.7) 44(23.9)  100(28.2)
no reason 21(12.3) 39(21.2) 60(16.9)
vegetable oil 88(51.5) 93(50.5)  181(51.0)

Y This question was answered by the respondent who prefer
margarine to butter.
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Table 6. Distribution of trans fatty acids intake of middle
school students in Busan (g)

Boy (n=274) Girl (n=352) Total (n=626)
10th percentile 0.42 0.60 0.50
median 1.26 1.69 1.51
90th percentile 2.65 3.23 2.96
1.40+0.05 1.89+0.06 1.68+0.04

1.40+0.05 g, ¢34 1.89:+0.06 gol =i, Fvd < 1.68+0.04
o2 duizke] oAl 2e](p<0.001)E Bl o]t
Aol = et = of &k A 7he] 7hAls A A A B skE A FE
9] xpo] g} o] gle AL ARl E AoA] o34
o] A% ¥R trans AL o] 2 FELE FAR
olo]xzd, Flolf, F7] 5o A A Al B, &
B2, 9z} Au A So] Aamrl @FetgEol uls) 3]s}
T FEololrt A S=viet A9 trans AW A
#Heko] 19 4 1.88 gol2h= Noh(22)9] 7R 3.9} )W A|
FAREE = frola) 3 4= gl o, 1990 S-efvtel A Aol
1¢ trans A WA A FH 2 063 goE R 23 AR vz
Al Al 3ke] A3l S0 2 prans & WHAF A # gFo) ¥ A8}
2718 A& o 5 b A58 14702 national food A1}
A RE o] &3ty trans AAL A E HIHEE Hus trans
2| uka 4 o) W ojr} chekgl o, Fat B} o219 trans
2| u} $Fo) EL Aoy RuEHglev(29), B P
of Zs}e}l bt rh.
£3 trans A A A FHEES 1008952 S o
dab AT et al e Fobghe 27 1.26 g3 1.69 gol sl e,
108949 2k 247k 042 g9 060 golslx 90&EH 44
7S 7h7h 2,65 g9} 3.23 g2 & AL ALRIE ] Ao w}a)
trans AWAE AFHFE ZolZt & & F Ak
FAFNAALE S trans A 9AE} dokae] A 452 Table
77 Zrowl o] IF trans A AR A H S 1Y A3
% 9] 08%, 19 F A9 310%E FIALS F A4
g2 0.6%, & A 339 26%F o, o3t &= A4
Ao 0.9%, & AW A# 9] 3.6%2 A3tAe] PGty n o}
trans A4 A -r]'rv:"] 93 o2 FA vFelgttH(p<0.001).
gk 3= Wk o] 2019.8%21.1 keal, I 8HA8¢] 1976.0*
18.2 keal, 34 1991.2+13.69 kcalol 51 o.™, AW A # 5
2 J3hAle] 538+0.89 g, «I8tAle] 53.0+0.75 g, A AH T
53201057 g2 2 vielytond F of el iy A Hke] A )
B G AL 24.0%, o3-S 24.1%, o 24.1% = el
W zkel fro14Ql xfol 7t gldeh BstE e Qe ES
Wahage] 307.1£3.13 g, o33Hge] 300911263 g2.& F A
o 303.04£2.00 golgd o F Azke] gt gh31E2] 4
HAnl g = e 2% 60.8%= vhehd Y Zhell -2l #lal A
o7} flsdth. kAl o] AJH 42 FEAie] 68.0+0.88 g, o
atAle] 6761080 go 2 M A H i 6751+059 go & 1}e}
o F Ak g sk o] A v E-2 FEAYe] 135
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Table 7. Trans fatty acids and nutrient intake of middle school
students in Busan

Boy Girl Total
(n=274) (n=352) (n=626)
Trans fatty acids (g) 140£0.05™ 1.89+006 1.68*0.04
(% Kkcal) 0.6 09 08
(% fat) 26 36 31

2019.8+21.1 1976.0*18.2 1991.2+13.69
307.1£3.13 300.91£263 303.04+2.00

Energy (kcal)
Carbohydrate (g)

Protein (g) 63.0+0.88 676080 6751059
Fat (g) 53.81+0.89 53.0+0.75 5320057
Energy ratio of CHO" (%)  60.8 60.8 608
Energy ratio of protein (%) 135 13.7 136
Energy ratio of fat (%) 240 24.1 24.1
V'CHO: carbohydrate.

“*p<0.001.

%, A& Aol 13.7% 2 A A H 136% = Vel Y kel
frelA al Aolzt giglch A=A #n]&-& 4 bzl @ A
Hbo] 60.8:136:24.1% vlwA wlkA g Ao Aadc)
oA 9 trans XA A F -2 AF(15,17) 7t} o}
47b] Ao) & moln], 2 1999 Allison S(18)0] 244 7+
3w 3 2 7k Al A S & A A Ble] AL ATl 9
39 trans A4 A L 3LF F G 26~28%E
Bystade) AH-3 14785-9] national food 48] AL RE o]
43}tod trans A MM A A E H7F X frans AW A
FH 2 HAE vhekgl on, GFate] 7 el e} o]
ol deke) 05%, obd A== 2.1% 4-50] AT ARke] A%
= 2 arF 439 08%, ol d MEE= 1.9% FFol sl ek (24).
gt 19959 Bolton-Smith E(19)e] W22 A H M= =
AL 23 ER el 40~5949] Al FdE E}]*P°i A A
gt A1 trans A HHAF “—A—?—’f—-‘l dal=T7lgo 2 & A
9 29%, 937t 64go® E d=ko) 33% T Rkl
Trans A14ke] 43 53-8 F2of vjaA] 2obx] A#
B 2 ohet e AR EHY, trans AL A 3 el o
Z100EA T2 :‘i—?‘r & o 02T FAE] AHES
2k olych, 74"“4 ”““EP ‘:1 B °‘]

= trans 1] H“]"’ﬂ ‘Hd Eﬁ'—’:‘
< JAd= A3t -"éﬁ_f“} Ao 2 Atg s}

‘3 A 5] E trans A
E] 23 CLA sl-al-o]

SFe Qo2 BRI AN B AFolAE
49 AT SAE 5 AEE LR, WFH R

= trans A AL A 259 AZ S vte = gp o) thof3l
Vg2 ol uhe} trans A WAL o] A A o] /-9 Fefo] b=
I ol 5 o] A E thofdt Aelr 5T Al FEe] By
ik AR o2 AR A S YRR A A E
A A k-g AL8-3F o 2 4] thokat trans A4S SEE Kol
by Aoz AakE e S A FolA = Bl
g $£5g BAF

B AT e HedH o2 WA= = trans AW AF
Ao AMEE trans APALS AHAFES A A E
Table 8ol Ytebul it -F-oF FAEF, §7 2 7H-E Sl
E3H e AdA o2 YA E = trans A A A F 5
e HF 1.04+003 g2 19 trans AHAF A F gk oF

621%gom Q1FH o2 AAA trans APA] AHFFL
HFo} 0641002 gol™ & trans A9 A H e 37.0% =2
viehgtol Noh(22)oll ol sl S-2fvtet o A2 grans A1
Ab A H zAb M A o Z A E = trans A4S A #
0] 208%% T H o2 BAE = trans AW AH 5
F(702%)8 0k 2 A S Hgon, Adzlez A
trans AARS] A3 & AE(24.8%) 0 vl a1 F(37.0%)°]
A shA Fshoba ilﬂ"ﬂﬂ} ol2]gt A= ofo] 2~ =H

Zo] wlmgol AHE Qs 4 H FAEY Al AL
o vld 7] Wi A= —’}‘— 43}sit). Bolton-Smith &
(19)2] Aol o3t Az E W= el AAlofA Hed oz

el trans AW AR FEE -2 TR 2 40
~594) Aol Fate] B9 14 F trans A A FH ] 71
golu], Ao g /"0“45]% trans X ukAke] Al F ko] 14
29 g 18l
42 g}, u:s} oq 2= 1Y % trans AW AR 64 g,
75_‘:’375,,0_& /‘gxéﬂ\—: trans Z]Hopﬂ' /‘d?}]%&o] 2.5 g, 011%2:‘)'9‘
2 AR trans A A A 39 g0 2 vhehd g of
2E Ao g A E = rrans A A A F# &Fo] w@gket
ZANAAE F et o) dubH ]l B4 3 A 8 Fel] u}
Z trans XA A G5F2] o] S EA18F 4 343= Table 99
7}, £5o) 494 oﬂ/q 5ukel wlwtd w) frans A HFAF A3
o] 158+034 g2 2 71 Egk 2 $EFFo] ol vt

2} trans AWM A F £EE A4t e oy FoHal 2

-
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Table 8. Comparison of N~tFAs and H-tFAs intake accord-
ing to gender

Boy (n=274) Girl (n=352)

Total (n=626)

Npag) 0922004 1.12%003 0.92+0.03
thAs (66.0%)” (58.3%) (62.1%)
»  048+003 0.77+0.04 057+0.02
H-tFAs (34.0%)" (41.7%) (37.9%)
Total 140+0.05 1.89+0.06 168004

UN-tFAs: trans fatty acids from natural sources.
PH-tFAs: trans fatty acids from hydrogenated oils.
UN-tFAs/total tFAs X 100,

H-tFAs/total tFAs X 100.
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219] Bl 5o W2 trans A HHAF A F 22 1Y 33] oAb
o wl7} 1463011 g, 1Y 23] 145+0.11 g, 1Y 13] 1.32%
0.11g, 1533} 1.21+0.18 g, 15 13] 1.04+023 g & JubA]
L2 70 B57L EEFE trans A WA AFHeTo] E9dtt
e A9 15de) 13] A F w7l 1611015 g2
7Hd =ka 29 o) 1318 A $- 1502057 g, 1719 o) 23] 94
A 1.46%0.14 g, 171 L ol 13] 2]41 A} 1.2420.08 g, 7] 2} 4]
£ 314 Y A$E 1311021 g2 Vet o) o4l 1
%7} trans AMRAE A A FF 0l o 3L m| X A= ghglr}
Table 100 M= ofFAE2] dubd gl EA = A5l
£ trans AAE A H 30 2ol & £A4E Aot} £F
o] 4nk Aol A 534l vivkd w7} trans A A A H o] 2.58
+0.90 g2 713 Eoton, 3ukdol|A] 414 vlwke) w] 1.60
+0.14 g, 29 ol A} 35k Bl wkad o 1.55£0.09 g, 29k )t
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Table 9. Trans fatty acids intake of middle school boys by
general characteristics and diet behavior

Characteristic N  tFAs! intake F-value

Monthly allowance (won)

10,000~19,999 109 1.30£0.08

20,000~ 29,999 84 1.44%0.11

30,000~39,999 39 1.46£0.15 NS

40,000~49,999 11 1.58+0.34

50,000 < 8 1.04£0.35
Family income (won)

<1,000,000 45 141%0.14

1,000,000~1,999,999 140 1.30+0.07 NS

2,000,000~ 2,999,999 50 143%0.14

3,000,000< 16 1.77£0.27
Frequency of snack intake

above three times a day 49 1.46%0.11

twice a day &4 1.45%0.11

once a day 69 1.32£0.11 NS

three times a week 29 1.21£0.18

once a week 11 1.0410.23

seldom 9 1.55+0.47
Frequency of dining out

above once a day 2 1.04£0.23

every other day 4 150057

once a week 44 1.61£0.15 NS

twice a month 49 1.46*0.14

once a month 87 1.241+0.08

seldom 21 1.31£0.21

Ytrans fatty acids (g/day).

FAA G F8Age) trans A4

o
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Table 10. Trans fatty acids intake of middie school girls by
general characteristics and diet behavior

Characteristics N tFAs" intake F-value
Monthly allowance (won)
10,000 ~19,999 121 1.39+0.09%
20,000~ 29,999 86 1.55+0.09*
30,000~39,999 33 1.60%0.14 3.2854"
40,000 ~49,999 10 2.58+0.90°
50,000 < 9 1.50£0.78
Family income (won)
< 1,000,000 42 1.42£0.13
1,000,000~1,999,999 142 1.52£0.07 NS
2,000,000~ 2,999,999 51 1.53%0.10
3,000,000< 18 1.93x0.53
Frequency of snack intake
above three times a day 49 1.72+0.14°
twice a day 9 158+0.12°
once a day 32 1.37£0.09% s
three times a week 26 1.33+0.14° 5.5849
once a week 7 0.84£0.17°
twice a month 2 456+155
Frequency of dining out
above once a day 6 1.56+0.38
once two day 10 1.57£0.23
once a week 67 1.59%0.12 NS
twice a month 66 1.631+1.37
once a month 89 1.29%0.90
seldom 19 155+1.33

Ytrans fatty acids (g/day)

92 . . . . . e .

“Means with different superscripts are significantly different by
Duncan’s multiple range test (""p<0.001, "p<0.05).

o] &ttt foAde st

ZHA! A FH B ol W trans A A H -2 171 Ll 2
3], & 7bA & A9 slx] dE A5 456155 g w9
om 19 33 o)At ] 1.72+0.14 g, 1Y 23] 4] 1.58+0.12
g, 12 134 1372009 g, 15 331 4] 1.3310.14 g, 15+ 15 Al
0.8410.17 g2 2 Vel 21 H(p<0.001), £ 41 2] 3ol up&
trans A A AH S ool et

AE FE2 frans A A A AR S-S AAF, AAE
AEFWEAED 2ZF), AAF, 7 2 FAE A7
7VEE, PIF, 5 8 BF3ho]

Table 11. Trans fatty acid intake of subjects by food groups

(%)

Boy Girl Total

(n=274) (n=352) (n=626)
Bakeries 18.8 17.8 18.3
Confectioneries 6.5 12.8 97
Milk and dairy products 38.6 30.1 34.3
Fried foods 24 11.9 7.2
Instant foods 9.3 59 76
Meat and fish products 18.6 14.0 16.2
seasonings 0.2 0.2 0.2
Oil and fats 6.2 79 7.0
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