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Abstract

Bakery food items distributed in Chung-cheong province (Daejeon, Cheonan, and Cheongju) were studied to determine
their contents of total crude fat and rrans fatty acids (TFA). After fat extraction by the Folch method, methylation was
carried out to analyze the fatty acid compositions by GC, using a SP-2560 column and flame ionization detector. The
total fat contents of the foods were in the approximate range of 2~34%. The total fat contents of the items were as
follows: whipping cream cake = 0.03~1.31 (g/100 g food), pastries = 0.21~2.64 (g/100 g food), cream puff = 0.09~0.43
(g/100 g food), croquette = 0.22~1.99 (g/100 g food), and glutinous rice doughnut = 0.03~0.38 (g/100 g food).

Key words : Bakeries, trans fatty acid, total crude fat contents, gas chromatography.
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Table 1. Analysis condition of gas chromatography(GC)

Condition
Column SP-2560(biscyanopropyl polysiloxane, 100 m x
0.25 mm x 0.2 pm, film thickness, Supelco, USA)
Detector FID(flame ionized detector), 280C
Oven 180C
Injector 250C

Split ratio 1/50

Mobile phase Nitrogen gas, 1 mL/min
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Table 2. Contents of total crude fat (%) and trans fatty acid (%) in bakeries

Food Bakery shop
Whipping cream cake
Fatty acid class A B C D E F G H I
18:1t 1.5240.01 10.11+0.19  4.85£0.21 0.10£0.00 2.77+0.07 1.3140.08 1.40+£0.01 1.19+0.10 2.85+0.06
Total trans” 1.82£0.05 10.59£0.21 541+£0.23 0.2940.00 3.3240.07 1.49+£0.02 1.93+0.04 1.64+£0.06 3.50+0.26

Total SFA” 73.95+0.18 52.99+0.01 57.38+£0.18 78.05%0.03 53.79+0.18 84.07£0.09 56.69+0.79 69.37£0.15 60.06+0.15
Total USFA®  242320.12 36423022 37.2120.06 21.66+0.03 42.89+0.11 14.44+0.08 41.38+£0.83 28.99+0.09 36.44+0.11
Total crude fat 11.85+0.16 12.41+0.15 19.05£1.28 11.35£0.35 10.27+1.21 11.58+0.58 11.07+0.48 14.88+0.34 17.79+1.10

Total FA fat?

0.2240.00  1.31£0.04 1.03+0.03  0.03+0.00  0.34+0.05 0.17£0.01 0.21+0.00  0.24+£0.02  0.62+0.09
(g/100 g food)

Pastry

Fatty acid class A B C D E F G H I
18:1t 536+£0.01 0.46+0.02 2.72+0.02 9.10+£0.14 4.49+0.03 0.61£0.01 9.18+0.13 10.12+0.03  0.46+0.00
Total trans 6.11+0.00  1.06+0.02  3.31+0.00 10.01£0.09 520+£0.00 1.1740.01 9.92+0.16 11.14+0.10  1.14+0.08
Total SFA 66.34+0.04 53.1940.02 62.0140.03 51.35+0.12 60.40+0.00 50.62+0.05 35.32+0.34 38.87+0.01 46.94+0.08

Total USFA 27.5510.04 45.75+0.05 34.68+0.22 38.64+0.22 34.00+0.00 48.21+0.04 54.76+0.50 49.99+0.08 51.92+0.00
Total crude fat 10.67£1.03 19.80£0.17 34.26£0.73 26.36+0.16 21.69+0.52 14.19+0.09 18.17+0.09 24.14+0.04 21.08+0.43

Total tFA fat

0.98+0.06 0.21+0.01  1.13:0.02 2.6440.01 1.13%0.03 0.17£0.00 1.80+0.04 2.69+0.03  0.24+0.01
(g/100 g food)

Cream puff

Fatty acid class A B C D E F G
18:1t 7.05£0.10 7.98+0.10 1.90+0.06 1.43+0.04 1.58+0.03 4.3120.00 3.76+0.03
Total trans 7.62£0.09  8.42+£0.14 245£0.02 1.80+0.01 2.08%0.05 4.81+0.10 4.34+0.03
Total SFA 54.19+0.25 45.72£0.18 63.29+0.03 60.04£0.44 43.74+£0.10 47.07£0.07 58.04%0.16

Total USFA 38.19+0.35 45.86+0.31 34.26£0.01 38.16+0.42 54.18£0.05 48.12+0.04 37.62+0.19
Total crude fat  5.68+0.13  5.01£0.61 7.00+0.42 4.73+0.10 8.96+0.03 6.40+0.17 7.53+0.10

Total tFA fat

o=, 42%0. 17+0. .090. .19+0. 310. 330.
(@100 g food) 0.43+0.00 0.42+0.06 0.17£0.01 0.09+0.00 0.19+0.01 0.31+0.00 0.33+0.01

Croquette

Fatty acid class A B C D E F G H I
18:1t 2.70+0.02  3.42+0.10 0.38+0.02 0.62+0.01 8.79+0.02 1.28+0.01 0.20=0.02 1.59+0.03  0.73+0.02
Total trans 3.75£0.06  4.70+0.09 1.61+0.01 1.63+0.00 9.95+0.01 1.84+0.06 1.65+0.08 2.70+0.10  1.70+0.11
Total SFA 25.89+0.06 27.29+0.34 22.8340.01 26.96+0.02 24.52£0.00 24.39+0.40 21.87+0.24 26.17+0.09 25.24+0.12

Total USFA 70.36+0.01 68.01£0.43 75.59£0.02 71.41+0.02 65.53+£0.00 73.77£0.46 76.48+0.31 71.13+0.01 73.06+0.01
Total crude fat 15.64+0.08 13.97+0.04 18.24+0.01 14.29+0.09 20.01+£0.30 17.52+0.16 22.39£0.06 17.71£0.01 12.83£0.21

Total tFA fat

0.59+0.01 0.66£0.01 0.29£0.00 0.23+0.00 1.99+0.03 0.32£0.01 0.37+0.02 0.48+0.02 0.22+0.01
(g/100 g food)
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Table 2. Continue
Food Bakery shop
Glutinous rice doughnut
Fatty acid class A B C D E F G H
18:1t 3.98+0.08 0.33£0.05 0.12£0.01 10.68+0.03  0.33+0.04 0.130.01 0.27£0.01  0.06:+0.00
Total trans 5.17£0.05 2.10+£0.02 1.214£0.02 11.78+0.04 0.91+0.00 1.8540.11 1.51£0.07 1.31£0.03
Total SFA 27.16+0.12  19.05£0.49 15.81+0.57 22.60+0.03 17.88£0.43 16.23+0.30 18.12£0.09 16.52+0.13
Total USFA 67.67+0.17 78.85+0.51 82.98+0.52 65.62+0.00 81.21+0.42 81.92+0.20 80.35+0.16 82.17+0.16
Total crude fat 3.49+£0.04 1.44=0.03 3.08+0.13 3.27+0.03 2.14£0.12 2.86x0.01 4.34+0.17 3.57+0.02
(Tg(;tlag OthAfofz:i) 0.18£0.00  0.03£0.00  0.04:0.00  0.38+0.00 0.0240.00 0.05£0.01 0.07£0.01  0.05+0.00
" Total trans fatty acid(%) = 18:1t(%) + 18:20(%) + 18:3t(%).
? Total saturated fatty acid(%) = C12:0(%) + C14:0(%) + C16:0(%) + C18:0(%) + C20:0(%).
* Total unsaturated fatty acid(%) = C16:1(%) + C18:1(%) + C18:2(%) + C18:3(%).
 Total amounts of trans fatty acids(g) when 100 g of each bakery is consumed.
Table 3. Fatty acid composition of bakeries
Food item
5 o Glutinous
i c%gjé;alﬁe MeanSD }()Zig)y Mean£SD Cre(‘:i‘71)’“ff Mear-SD Cr&q:“g‘;“e Mear£SD dog}fnut MeantSD
(n=8)
12:0  2.19~34.00 16.35+13.04 0.55~11.32 3.56+3.46 0.88~14.61 7.7334.60 0.10~ 2.14 1224080 0.00~ 1.93 0.43+0.63
14:0 6.79~13.53 996+ 222 1.28~14.15 6.1245.02 3.17~11.88 6.61£2.94 036~ 2,08 133048 0.15~ 2.11 047£0.44
16:0 13.30~31.42 21.16+ 8.00 23.68~39.53 31.47+5.90 25.61~31.57 27.88+2.12 14.57~17.60 15.89£0.94 10.57~16.57 12.54£1.95
16:1 035~ 2.04 090+ 0.54 025~ 1.65 0.84+£0.58 0.65~ 1.58 1.03£0.33 0.27~ 0.76 0.50£0.14 0.09~ 0.24 0.14+0.05
18:0 14.04~2575 1739+ 406 6.12~1445 9.90+£320 7.84~13.10 10.67£201 519~ 730 6.21£0.73 422~ 7.53 5.32+1.20
18:1 10.53~31.08 21.49+ 9.25 20.99~39.19 28.17£5.35 25.11~39.09 30.60+4.84 27.54~31.32 29.34+125 24.15~30.40 26.06+2.07
18:2 2.83~18.13 825+ 502 3.61~2043 13.01+6.78 6.95~13.09 10.02+2.33 30.81~43.21 3821375 31.24~52.28 45.12+7.81
18:3  0.17~ 240 088+ 0.66 030~ 178 1.13£0.56 027~ 1.02 0.68+024 3.00~ 397 3.65£0.36 3.75~ 6.96 5.08+0.99
20:0 021~ 040 029+ 0.06 021~ 058 035x0.14 0.18~ 031 0.27:0.04 030~ 043 037+0.03 033~ 047 0.42+0.04
18:1t  0.09~10.11 290+ 3.03 046~10.12 4.72£3.96 143~ 798 4.00£2.65 020~ 879 219270 0.06~10.68 1.99+3.75
18:2t  0.10~ 0.61 0.35+ 0.18 035~ 0.75 0.57£0.15 032~ 051 04420.08 037~ 070 0.58+0.10 0.34~ 0.83 0.61+0.16
18:3t 0.00~ 0.21 0.08+ 0.08 0.00~ 0.38 0.16£0.13 0.02~ 0.10 0.07£0.03 0.18~ 0.69 0.51+0.17 024~ 1.03 0.64+0.25
Total
tFAY  029~1059 3333.10 1.06~11.14 5.45+4.10 1.80~8.42 4.50+2.66 1.61~995 3.28+2.73 091~11.78 3.23+3.71
(%)

D Fatty acid class.
2 Number of samples.

Y Total trans fatty acid(%) = 18:1(%) + 18:2t(%) + 18:31(%).
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Fig. 1. Gas chromatography(GC) chromatogram of fats extracted from pastries.

A. Chromatogram from pastries, showing the highest content of trans fatty acids.

B. Chromatogram from pastries, showing the lowest content of trans fatty acids.

(a) 12:0, (b) 14:0, (c) 16:0, (d) 16:1, (e) 18:0, () 18:1t, (g) 18:1(oleic acid), (h) 18:1 isomer, (i) 18:2t, (j) 18:2, (k) 20:0, (1) 18:3t, (m) 18:3.

U
3%

min

i



17(4); 540~546 (2007) =, 2% x| Auae 249 o

o] FRER AMESHE AW TRolth A 2AW T
k0. 4.73~8.96%3 Noh er al(1999, 2003)¢] -78 ZX|qF
FEA 6.72%9} ARG A} =2 AR 2L
18:10] 25.11~39.09%7} 7V ©kal, 16:0 25.61~31.57%
18:0 7.84~13.10%, 18:2 695~13.09%2] &=Ale] ks B
Art 181t 1.43~7.98% & tieksl A3 S Bgjon, L3}
ARk Bt Aubitel e tiAA R vs=Eigith
Edx Ake] 3RS 0.09~0.43 g/100 g of food 2 THE A
ugl-%_q H]E_%ﬂ Ah;ﬂx% =R=4 u—_g ?‘sl—ak_g Eoﬂ

3, AZAL okl 9} 317 E ThHA izﬂi% THEa1 o
B A2 g Aot mebd dAHo® 2

go] mghr), ZA k] SRS 12.83~22.39%% T}

o BEZ Hlon], 18:13} 18:29] B ko] 29.34%,
3821%2] 2= Hob 4E4 A FAE ol 83l HAl=
< 19tk 18:1te] BT FFL 2.19%A oM, &
B2 A ﬂg& FFL 3.28%01 Ak BEE A AL 3
2k ) ou:]’ Eg}. ;q HFAL zsw)co] ok 30% 7&1:
yehk o, E%ﬂ_i A e 0.22~1.99 /100 g of food
2 dAdez g2 FFE eyt

Fa =o s, gE A g9 uEd o oA
A8 7%?4 WA @Al

Faveet W S= £ 4
8 Al #H Aotk web 2AT FEL 144~
434%= S AWE Helom, xike] it 24o] 18:1

[e]
26.06%, 18:2 45.12% % F2 T3 A183 Aoz

Hel

th & Eds AT e A 091~11.78%% e des

Hy o, 0.02~0.38 g/100 g of foode] E#MA 2JHME 43
&} 2= 0]
2 T M

29} 71—0] Z 522 427)19] A BS ¥A35le Table 40 A
A&kt World Health Orgamzatlon(WHO)oﬂ’ﬂ‘C Edfl~
W B AT AR S o el 1%z 22 g0 2
AAs}a 9120, Food and Drug Administration(FDA)ol| A &=

>
o

Efz At 545

)(:

2 AHke] ghgko] 0.5g oY A dU AEE
o]-],:_% 3k QJTHMoss J 2006). ©] 7]5=0] 2
ALt $AL AE S ERP
Fatth Eala %8 aekg/100 g food)o] 0.5
ARE 307001, 0.5 g ©]4 2.2 g w]Eke] AR
£ 1070, 22 g o)) AR 20KITh ol Ayl o
2ol AgdA e Edz A %S teniich e
sk A xRS nald] 2 o) 3 Az Edls x|
Fgol 0.5 g oA etE, ohe AF3 3 AFeke
AL 7D % L AAL & e Bde A @

— W=

b ©

FE 22 g8 3RO oM Aoz ARt nehy H
SHE Aeolels) ZHAR A4} T, olol B} SYFAAL
SATE QAR o851 e AR ST A
£49l BUEPS Folol Edls ARue] GFE 4
Aok g Zelh
2 o

WA, FRAT ADHALe] ASPAH FAT ABF
42749] ROl 2 &85 |2 Gas Chromato-
gaphyGOF °l-83le} Edlzs Ae] P3¢ Asgn

FAG NBE A2 A= 970, HeolxFHe| 97, wI2H
7, 223 97, 24 AT &3 A5 2R
ko go] A%a] 10.67~3426%2 714 =0 2x)} ke

S B3on, 38 25 144~434%% 71 S A &
Fe HAth Edls Abe] ke A= Aol 0.03~1.31
g/100 g of food, #Ho]AF2]7} 0.21~2.69 g/100 g of food,
A3 0.09~0.43 g/100 g of food, ZEA 0.22~1.99¢/100
g of food, 28 T4 0.02~0.38 g/100 g of food & o] A%
Y7t AEE FolA M B2 e JepoH, 24
A 8E FollA Edlz ARe] $hako] 2 g/100 g of foodE &

Table 4. Summary of trans fatty acid contents (g/100g food)

Number of products in which
tFA? contents were less
than 0.5 g/100 of food

Food item n”

Number of products in which
tFA contents were between
0.5g and 2.2 g/100 of food

Number of products in which
tFA contents were higher
than 2.2 g/100 of food

Whipping cream cake 9 6
Pastry 9 3
Cream puff 7 7
Croquette 9 6
Glutinous rice doughnut 8 8

3 .
4 2

D Number of samples.

? Total amounts of trans fatty acids(z) when 100 g of each bakery is consumed.
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