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Abstract

We bought consumers’ prefered bakery such as bread (9samples), dougnut (11samples), castella (4samples), pasty
(22samples), cake (17samples), pie (10samples), sweet bread (l6samples), which were being sold in small bakery shops
throughout Busan. Crude fats were extracted in the samples above, and then we used Gas Chromatography to
analyze the content of trans fatty acids and saturated fatty acid. In the castellas Trans fatty acid content rates were

the lowest 0.1 + 0.0 g per one serving size (70 g food) and in the pastries, the highest rate in the 04

+

02 ¢

content, but all 89 of the trans fatty acid content in crude fats were 5% or less, which is within the recommended
standards of KFDA. Saturated fatty acid content was the lowest as 58 + 1.8 g and 5.8 + 3.1 g in the Castella and

the dougnut respectively per one serving size (70 g food),

while the highest in pastries as 11.7 + 34 g per one

serving size (70 g food). Among the samples above, however, 8 samples of the 89 samples exceed the KFDA's
recommended standard quantity of 15 g just intaking one serving size (70 g food) a day , which were 5 samples of
pastry and 1 sample of sweet bread, cake, pie respectively. Crude fat content in Castella is 15.6 + 5.5% to the lowest

rate, and 25.0 £ 7.5% in the pastry represents

the highest. We found out that the content of saturated fatty acid

were various from 28.61% to 93.01% and in 79 samples of 89 samples, saturated fatty acid was more than 50% of the
crude fat content. That means most of the samples were high in saturated fatty acid.
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Table 1. Bakery type of test samples

Small group
W=, I, 2

Group

Sweet bread

Doughnut L= A A=
Bread HI HAE, BHE|e4], EXE
Castella F}~eg}

Cake Ztg Aoz, & Aola
Pie Z+E dol, "z}
Pastry U], a=ed, s2Eg

Sweet bread, 16

Pastry, 22
Doughnut, 11
Pie, 10

s ~ Bread, 9
Castella, 4

Cake, 17

Fig. 1. Distribution of bakery type in the test
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Fig. 2. Pretreatment of crude fat for GC analysis.
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Table 2, Analysis condition of GC and GC/MSD
Condition
Item
GC GC/MSD
Column SPTM-2560(100 mx0.25 mm ID, 020 un film) SPTM-2560(100 mx0.25 mm ID, 0.20 un film)
Detector FID, 260C -
140C (5 min) 140°C (5 min)
Oven -60C/min (1 min)-240°C (3 min) -60C/min (1 min)-240°C (3 min)
-60C/min (1 min)-180°C (10 min) -60C/min (1 min)-180°C (10 min)
-60°c/min (1 min)-240°C (10 min) -60°c/min (1 min)-240°C (10 min)
Injector 260 260
Split ratio 50:1 50:1
Mobile phase N2, 1 mL/min He, 1 mL/min
Abundancs TIC: 08122101.0
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Fig. 3. Chromatogram of fatty acids(st) analyzed by GC/MSD.

Peaks were identified as :

1. C4:0, 2. C6:0, 3.

C8:0, 4. C10:0, 5. C11:0, 6. C12:0, 7. C13:0, 8. C14:0,

9. Cl4:1, 10, C15:0, 11, C15:1, 12, C16:0, 13. Cl6:1, 14. C17:0, 15. C17:1, 16, C18:0, 17. C18:1n9t, 18.
C18:1n9¢, 19, C18:2n6t, 20. C18:2n6¢, 21. C20:0, 22. C18:3n6, 23. C20:1, 24, C18:3n3, 25. C21:0, 26,
C20:2, 27. C22:0, 28. C20:3n6, 29. C22:1n9, 30. C20:3n3, 31. C20:4n6, 32. C23:0, 33. C22:2, 34. C24:0,

35. C20:5n3, 36. C24:1, 37. C22:6n3,
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Table 3. Contents of crude fat, trans fatty acid and saturated fatty acid in bakeries

Sweet crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
bread (%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)

A 30.03 1.65 61.87 0.35 13.01

B 27.08 2.03 63.12 0.39 12.23

C 13.42 1.84 60.94 0.17 5.72

D 20.48 0.86 64.65 0.12 9.27

E 39.47 2.06 65.33 0.57 18.05

F 12.24 1.32 64.21 0.11 5.50

G 29.19 1.63 70.30 0.33 14.36

H 8.38 1.94 62.70 0.11 3.08

I 28.31 0.96 75.70 0.19 15.00

J 6.59 175 69.54 0.08 321

K 1491 0.44 91.87 0.05 9.59

L 20.88 1.63 75.05 0.24 10.97

M 32.43 1.35 64.47 0.31 14.64

N 20.09 1.02 61.46 0.14 8.64

(@) 8.27 1.32 05.49 0.08 3.79

P 24.49 3.78 48.05 0.65 8.34

Table 3. Continued

Doughnut crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
(%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 11.35 2.33 47.25 0.19 3.75
B 7.63 1.65 54.22 0.09 290
C 30.50 1.24 3274 0.26 6.99
D 20.55 0.20 4817 0.03 6.93
E 20.33 0.16 51.04 0.03 9.41
F 12.16 1.44 51.15 0.12 435
G 1713 2.43 50.40 0.29 6.04
H 19.85 183 30.37 0.25 422
I 2897 1.03 28.61 0.21 5.80
J 2221 0.99 43.17 0.15 6.71
K 1598 2.39 56.51 0.27 6.32

Table 3. Continued

Bread crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
(%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 9.91 1.97 76.23 0.14 5.29
B 25.68 138 83.47 0.25 15.00
C 9.96 2,06 61.01 0.14 4.25
D 6.45 0.90 50.94 0.04 2.30
E 2442 0.62 43.98 0.11 7.52
F 31.00 0.25 50.50 0.05 10.96
G 26.82 134 61.75 0.25 11.59
H 11.38 3.28 75.45 0.26 6.01
I 28.46 297 62.07 0.59 1237
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Castella crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
i (%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 8.36 1.15 52.89 0.07 3.10
B 14.85 1.44 44.069 0.15 4,65
C 21.49 0.81 73.87 0.12 11.11
D 17.61 1.48 34.99 0.18 431

Table 3. Continued

Cak crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
ane (%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 19.25 2.70 61.31 0.36 8.20
B 19.53 232 64.30 0.32 8.79
C 31.78 0.64 60.17 0.14 13.39
D 14.39 0.92 63.37 0.09 0.38
E 28.44 3.85 72.92 0.77 1452
F 2230 0.28 86.80 0.04 13.55
G 17.44 250 09.35 0.31 8.47
H 20.60 0.93 80.11 0.13 12.42
I 26.35 1.63 83.03 0.30 15.43
J 2294 0.44 93.01 0.07 14.94
K 12,64 0.80 85.65 0.07 7.58
L 2574 2,18 67.46 0.39 12,15
M 30.05 1.28 66.19 0.27 13.92
N 21.15 0.79 74.58 0.12 11.04
O 22.65 1.81 6245 0.29 9.90
p 2842 1.81 02.27 0.36 12.39
Q 2957 1.62 62.34 0.34 12.90

Table 3. Continued

Pie crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
(%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 12.33 2,62 56.360 0.23 4.86
B 29.34 2.08 59.96 0.43 12.31
C 14,52 0.48 58.48 0.05 5.94
D 21.03 1.33 05.28 0.20 9.61
E 40.82 0.76 53.40 0.22 15.26
F 35.41 1.00 58.45 0.25 14.49
G 12,31 1.34 50.24 0.12 4.33
H 23.36 0.89 71.13 0.15 11.63
1 21.66 1.45 60.47 0.22 10.08
J 26.58 0.74 55.48 0.14 10.32
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Table 3. Continued

Pastry crude fat trans fatty acid saturated fatty acid trans fatty acid saturated fatty acid
) (%) among crude fat(%) among crude fat(%) (g/70 g food) (g/70 g food)
A 24.00 3.00 62.01 0.50 10.42
B 24.00 259 61.77 0.44 10.38
C 23.59 2,09 03.68 0.35 10.52
D 4238 133 5291 0.39 15.70
E 27.63 1.97 77.37 0.38 14.96
F 15.90 1.94 76.27 0.22 8.49
G 32,53 1.64 72.85 0.37 16.59
H 21.03 2.27 75.02 0.33 11.04
1 29.98 3.71 6193 0.78 13.00
J 21.25 297 063.53 0.44 9.45
K 27.86 3.50 62.67 0.68 1222
L 2944 1.32 78.10 0.27 16.09
M 19.03 0.48 75.06 0.06 10.00
N 2197 0.41 78.08 0.06 12,10
O 30.37 4.54 70.72 0.97 15.03
P 23.60 0.51 58.23 0.08 9.62
Q 32.60 2.49 72.69 0.57 16.59
R 31.85 1.21 59.74 0.27 13.32
S 28,11 157 64.93 0.31 1278
T 17.97 1.21 6191 0.15 7.79
U 20.74 1.80 60.32 0.26 9.63
\Y% 5.25 1.28 53.71 0.05 1.97
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Table 4. Contents of total trans fatty acid (g/70 g) and saturated fatty acid (g/70 g) in bakeries

Total Sweet bread Doughnut Bread
Value (89 samples) (16 samples) (11 samples) (9 samples)
(g/70 @) trans saturated trans saturated trans saturated trans saturated
fatty acid  fatty acid fatty acid  fatty acid fatty acid  fatty acid fatty acid  fatty acid
Mean=®=SD 03%0.2 98+4.0 02%+0.2 98+4.6 02%+0.1 58t18 02+0.2 84140
Range 0.0~0.5 2.0~18.1 0.1~0.7 3.2~18.1 0.0~0.3 29~9.4 0.0~0.6 2.3~15.0
Table 4, Continued
Castella Cake Pie Pastry
Value (4 samples) (17 samples) (10 samples) (22 samples)
(g/70 2) trans saturated trans saturated trans saturated trans saturated
fatty acid  fatty acid fatty acid  fatty acid fatty acid  fatty acid fatty acid  fatty acid
Mean=*=SD 0.1+0.0 5.8+31 0.3+0.2 115+£27 0.2%0.1 99%36 0.4%+0.2 11.7+£34
Range 0.1~0.2 3.1~11.1 0.0~0.8 6.4~15.4 0.1~0.4 43~153 0.1~1.0 2.0~16.6

Wirans fat(g/70g)

Csaturated fat(g/70g) ‘

115 1.7
98 98 99
100 - . -
84
o
N~
~
58 58
2
S 50
=
o
(@]
0.3 0.2 0.2 0.2 0.1 0.3 0.2 0.4
00 — — |
Total Sweet Doughnut Bread Castella Cake Pie Pastry
bread

Bakery type

Fig. 4. Average contents of total trans fatty acid (g/70 g) and saturated fatty acid (g/70 g) in bakeries.
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Table 5. Contents distribution of total trans fatty acid (g/70 g) in bakeries

X=Trans fatty acid Total Sweet bread Doughnut  Bread Castella Cake Pie Pastry
(g/70 g) (89 samples) (16 samples) (11 samples) (9 samples) (4 samples) (17 samples) (10 samples) (22 samples)
X <02 40 9 6 b) 4 7 4 5
02 <X <05 40 5 5 3 0 9 6 12
05 <X 9 2 0 1 0 1 0 5
40
35 | aX < 02(9/709)
00.2(g/70g) < X < 0.5(g/70g)
o 00.5(g/70g) < X
25
@
Q
e 20
S
=
or 12
o | 9 9 9
7
—‘ 5 6 5 5 4 4 6 5 5
1 1
0 0 0 0
: [

Total Sweet bread Doughnut Bread Castella Cake Pie Pastry

Bakery type

Fig. 5. Contents distribution of total trans fatty acid(g/70 g) in bakeries.
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10%
X < 0.2(g/70g)

45%

0.2(g/70g) < X <
0.5(g/70g)

45%

Fig. 6. Contents distribution of total trans fatty acid (g/70 g) in the total samples,
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Table 6. Contents of total crude fat(%) and saturated fatty acid(%) in bakeries

Total (89samples)

Sweet bread (16samples)

Doughnut (11samples) Bread (9samples)

V(s;l}};;e crude saturated crude saturated crude saturated crude saturated
fat fatty acid fat fatty acid fat fatty acid fat fatty acid

Mean=+SD 221+82  631%127 21.1+98 66.6+9.2 193+74 449+99 193+97 0628+133
Range 5.3~42.4 28.6~93.0 6.6~39.5 48.7~91.9 7.6~30.5 28.6~560.5 65~31.0 44.0~835

Table 6. Continued

Castella (4samples)

Cake (17samples)

Pie (10samples) Pastry (22samples)

Val
(a(l, A:;e crude saturated crude saturated crude saturated crude saturated
fat fatty acid fat fatty acid fat fatty acid fat fatty acid
Mean=+SD 15.6+55 51.6+16.5 231+56 71.9%+109 237+9.6 59.5+6.4 250+75 668%79
Range 84~215  35.0~739 12.6~31.8  60.2~93.0 12.3~40.8 50.2~71.1 53~424  529~78.7
Ecrude fat(%) Osaturated fatty acid(%)
80.0
71.9
L — 66.8
70.0 63.1 066 62.8
_ 59.5
60.0
51.6
:\; 50.0 44.9
g 400 +
QL
S 800 r 25.0
S 23.1 23.7
o 211 19.3 19.3
20.0 15.6
10.0
0.0
Total Sweet bread Doughnut Bread Castella Cake Pie Pastry
Bakery type
Fig. 7. Average contents of crude fat(%) and saturated fatty acid(%) in bakery.
Table 7. Contents distribution of saturated fatty acid (%) among crude fat in bakeries
X=Trans fatty acid Total Sweet bread Doughnut Bread Castella Cake Pie Pastry
(g/70 g) (89 samples) (16 samples) (11 samples) (9 samples) (4 samples) (17 samples) (10 samples) (22 samples)
X < 50 10 1 6 1 2 0 0 0
50 < X (75 62 12 5 5 2 12 10 16
75 < X 17 3 0 3 0 b) 0 6
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Fig. 8. Contents distribution of saturated fatty acid(%) among crude fat in bakeries.

Table 8, Number of samples exceeded 15 g(intake promotion quantity/day) in saturated fatty acid (g/70 g)

Total Sweet bread  Doughnut Bread Castella Cake Pie Pastry
(89 samples) (16 samples) (11 samples) (9 samples) (4 samples) (17 samples) (10 samples) (22 samples)
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