J. Fd Hyg. Safety

Vol. 26, No. 3, pp. 227~234 (2011) Journal of Food Hygiene

and Safety

Available online at http://www.foodhygiene.or.kr

MEX| AU M7 EWAXY R SYAHE TAL
apofol - P - BYL - FRE - KW - oJFo - Y - KB
AEARABARTY, W) ook A ET o

Monitoring of Trans Fatty Acid and Cholesterol of Bakery
Products Sold at Retail in Seoul Area

Young hye Park*, Sung Tae Kang', Young Ok Hwang, Ock Ju Tu, Jae Min Shin,
Kyeong Ah Lee, Ki Young Shin, and Young Zoo Chae
Seoul Metropolitan Government Research Institute of Public Health and Environment,
'Department of Food Science and Technology, Seoul National University of Technology
(Received May 25, 2011/Revised July 21, 2011/Accepted August 5, 2011)

ABSTRACT - The objective of this study was to analyze contents of trans fatty acid and cholesterol of bakery
products (bread: 17, pastry: 20, and whipping cream cake: 17) sold at retail in Seoul area. The average values of crude
fat contents in bakery products were as follows [mean (minimum-maximum), %)]; bread 6.46 (3.51~8.69), pastry
16.23 (3.55~25.56), and whipping cream cake 16.26 (8.61~31.58). Palmitic acid was the most abundant fatty acid in
these products. The average values of saturated fat (SFA) contents and unsaturated fat acid (USFA) contents in these
items were as follows [(mean SFA + SD%] bread (54.04 + 5.27), pastry (53.41 + 4.80), and whipping cream cake
(70.09 £ 8.64). The high contents of trans fatty acid was analyzed in whipping cream cake. The average values of cho-
lesterol contents in bakery products were as follows [mean (minimum-maximum), %)]; bread 2.36 (0.0~12.86), pastry
8.11 (0.0~42.80), and whipping cream cake 30.55(0.0~132.99).
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Table 1. Analytical condition of gas chromatography for trans
fatty acids
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Instrument GC-FID, HP-6890, Hewlette Packard, USA
Column SP-2560 (100 m x 0.2 um x 0.25 mm)
Gas flow 1 mL/min, N,

Injection temperature  250°C
Oven temperature 180°C
Detector temperature ~ 280°C
Split ratio 1/50
injection volume 1l
FID1 A, (100413FA'D01B0201.)
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Fig. 1. GC chromatogram of 37 fatty acid standards.

1. 4:0 14.17:0 27.22:0
2.6:0 15.17:1 28.20:3n6
3.8:0 16.18:0 29.22:1
4.10:0 17.18:1t 30.20:3n3
5.11:0 18. 18:1c 31.20:4
6.12:0 19. 18:2t 32.23:0
7.13:0 20. 18:2¢ 33.22:2
8. 14:0 21.20:0 34.24:0
9.14:1 22.18:3n6 35.20:5
10. 15:0 23.20:1 36.24:1
11. 15:1 24.18:3n3 37.22:6
12.16:0 25.21:0

13.16:1 26.20:2



230 Young hye Park et al.

[ FID2 B, FID2B, Back Signal (091102CHOV00226CHO 2010-02-26 09-22-141001B0101.0)

400

da- cholestane

3004

200

104 cholesterol
JI o
0 2 3 8 10 I 14 ® i

Fig. 2. GC chromatogram of cholesterol.
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Table 3. Fatty acid composition of bakery products sold at retail

- Food Items
Bread (n°= 17) Pastry (n=20) Whipping cream cake (n = 17)
12:0 9.77 +3.31¢ 5.53+£3.52 22.17+£9.19
’ (2.79~13.67)° (0.92~14.03) (4.36~30.82)
14:0 6.43+£1.93 4.11+£2.80 10.43 + 1.60
: (2.58~10.73) (1.21~14.19) (7.69~12.66)
16:0 29.98 + 3.56 35.06 + 3.04 21.33+£5.67
’ (19.84~34.64) (27.73~40.91) (13.43~33.02)
16:1 0.34£0.49 0.43 +£0.49 0.75+0.40
’ (0.0~1.46) (0.0~2.01) (0.0~1.53)
180 7.79 £ 1.86 8.30 +1.96 16.09 +2.46
’ (5.57~10.79) (3.41~12.31) (12.52~19.88)
18:1 25.62+1.73 29.33+2.93 18.50 +5.37
’ (22.56~27.18) (24.00~36.66) (11.37~28.52)
18:2 18.86 +4.83 15.74 £ 4.14 942 +5.31
: (10.52~26.35) (3.61~22.39) (4.29~17.24)
183 0.85+0.37 0.83+0.29 0.50 + 0.49
’ (0.54~2.10) (0.43~1.46) (0.0~1.66)
20:0 0.07 £0.16 0.41+0.19 0.60+0.14
’ (0.0~0.42) (0.0~0.55) (0.0~0.41)
18:1¢ 0.27+£0.78 0.41+£0.19 0.74 £ 0.80
’ (0.0~2.62) (0.0~1.87) (0.0~2.11)
18:2t ND¢ ND ND
18:3t ND ND ND
a) Fatty acid class
b) n = Number of samples
¢) ND = Not detected
d) mean £ S.D
e) (Minimum~Maximum)
Table 4. Contents of fatty acid in bakery products sold at retail
Fatty acid class
Food Total Total tFA Total tFA
Items otal trans ) ; otal t otal t
FA! Total SFA Total USFA (2/100 g food)'  (g/70 g food)’ Total crude fat
6.46 = 1.30
+ + +
Bread 0.27+0.28 54.04 +£5.27 46.05+5.95 0.02 £ 0.06 0.01 £0.04 (3.51~8.69)
16.23 £ 6.22
+ + + + +
Pastry 0.25+0.54 53.41+£4.80 46.63 +5.22 0.04+0.10 0.03£0.07 (3.55-25.56)
:l: o}
Whipping cream cake ~ 0.74 + 0.80 70.09 + 8.64 29.06 + 8.41 0.14+£0.17 0.10+£0.12 (186.62164 16'5383;

1) Total trans Fatty acid (%) = 18:1t(%) + 18:2t(%) + 18:3t(%)

2) Total saturated Fatty acid (%) = C12:0(%) + C14:0(%) + C16:0(%) + C18:0(%) + C20:0(%)
3) Total unsaturated Fatty acid (%) = C16:1(%) + C18:1(%) + C18:2(%) + C18:3(%)

4) Total amount of trans fatty acids (g) when 100 g of each bakery is consumed

5) Total amount of trans fatty acids (g) when 70 g of each bakery is consumed
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Table 5. Trans fatty acid composition of bakery products sold at
retail

Food Items
A Bread (n=17) Pastry (n=20) Whipping cream
Y cake (n=17)
18:1¢ 0.0~2.62° 0.0~1.87 0.0~2.11
’ (0.27+0.78)*  (0.25£0.54) (0.74 £ 0.80)
18:2t NDc ND ND
18:3t ND ND ND

a) mean = S.D
b) (Minimum~Maximum)
¢) ND = Not detected

Table 6. Frequency distribution of trans fatty acid contents in
bakery products sold at retail
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mum), %] ZH2} 2.36%(0.0~12.86%), 8.11%(0.0~42.80%),
Z22] 3 30.55%(0.0~132.99%)2] &S veRlo] Awo] 7}
e FEZHE TS YER AT Table 7). AAZ-A
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Table 82 A|Fo] 13] A|F71EHA 2F 70¢gT =9

Table 7. Summary of cholesterol contents in bakery products sold

at retail
. Cholesterol contents
Food items
mg/100 g mg/70 g°
N 236 +3.83" 1.65 +2.68
Bread (n°=17) (0.0~12.86)" (0.0~9.00)
-~ 8.11+£11.08 5.68 +£7.57
Pastry (n=20) (0.0~42.80) (0.0~29.96)
Whipping cream 30.55+47.45 21.39+33.22
cake (n=17) (0.0~132.99) (0.0~93.09)

a) mean+ S.D

b) (Minimum~Maximum)
¢) n = Number of sample
d) serving size =70 g

Table 8. Frequency distribution of cholesterol contents in bakery

Number of Number of products sold at retail
) bakery products  bakery products Number of bakery products
Food items .

higher than higher than Food items higher than higher than

0.2 g/100 g 0.2 g/70 g° 2mg/100 g 2 mg/70 g
Bread (n*=17) 1 0 Bread (n*=17) 5 5
Pastry (n = 20) 1 0 Pastry (n=20) 13 9
Whipping cream cake Whipping cream cake

14 1

(=17 ) 4 (n=17) 0

a) n = Number of sample
b) serving size=70 g

a) n = Number of sample
b) serving size=70 g
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