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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

Instrument GC-FID, HP-6890, Hewlette Packard, USA
Column SP-2560 (100 m x 0.2 pm x 0.25 mm)
Gas flow I mL/min, N,

Injection temperature  250°C
Oven temperature 180°C
Detector temperature  280°C
Split ratio 1/50
injection volume Tul

195

19 - 4

04

B2 AE|Bo| AEY
ge2HE 24 3 Nge) N W

)

i=1
AF 1156 FHEHE & ARG TN ATE 10 gof
£ ok 30 mL9} So-cholestane | mLE 7}3te] & 435}
slo] Balod o] &7 chloroform3} methanol (2:1,viv)S &
el 2l 200 mLE 7Vet EEY 251 a}xﬁy_ =

[Saann= ]
olelo] 2= chloroform & #Haly A ZFE] t}A
CM solvent 100 mL* 23] F&& W& 0}011,} =23}

chloroform %2 #3+ 0.5% Nﬂ()H%"“ 100 mLE A& &
TOFS Na,CO 0.2 &45t 5 of3h3te] 40°Co] s}ol| A
Chloroform g AsSeislnh

Eol ON Ethanolic KOHEY 20 mLE 718k &5
‘@7—}71 o] 85°Col A 1A17F vlEEkst & W7tste] &
gk 20 mLE FololFol &7 ether &F 20 mLY 43 &
A0 Bk 2 S TE B 20mLACE AT

5

g A Aofo.R FAo] LH:M" ] %5 wW7HA] A
SFATE Ether € 59 Na,CO, 08 €53t § 24 ¥

o] ATEL Hexane 2 mLol] =& GCE 2459

-

=CPCELIREE
GC-FID (7890A, Agilent Technologies, Santa Clara, CA,

1 pij ] ki

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. 18:1¢ 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
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Fig. 2. GC chromatogram of cholesterol.

Table 2. Analytical condition of gas chromatography for choles-
terol

Instrument GC-FID, 7890A, Agilent Technologies, USA
Column HP-5 (30 m x 0.25 pm x 0.32 mm)
Gas flow 1 mL/min, N,
Injection temperature ~ 290°C
Oven temperature 260°C
Detector temperature ~ 300°C
injection volume 1l
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Table 3. Fatty acid composition of bakery products sold at retail
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FAS Food ltems
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)
140 6.43+1.93 4,11 £2.80 1043 £1.60
‘ (2.58~10.73) (1.21~14.19) (7.69~12.66)
16:0 29.98 & 3.56 35,06+ 3.04 21.3345.67
' (19.84~34.64) (27.73~40.91) (13.43~33.02)
161 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] 25.62+1.73 29.33+£293 18.50 £5.37
’ (22.56~27.18) (24.00~36.66) (11.37~28.52)
182 18.86 = 4.83 15.74 £ 4.14 942 +531
- (10.52~26.35) (3.61~22.39) (4.29~17.24)
183 0.85+ 037 0.83 +0.29 0.50 +0.49
- (0.54~2.10) (0.43~1.46) (0.0~1.66)
20:0 0.0740.16 0.41£0.19 0.60+0.14
) (0.0~0.42) (0.0~0.53) (0.0~0.41)
1811 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 + §.D
¢) (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 5 5 otal t otal )
Al Total SFA Total USFA (27100 g foody*  (g/70 g food)’ Total crude fat
Bread 0.27+0.28 54.04 + 527 46.05 +£5.95 0.02 £ 0.06 0.01+0.04 646+ 1.30
rea . . 54, . 05 £35. . . . . (3.51~8.69)
16234622
o af by, N 3 . ~ .
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)
.26 £ 6.33
Whipping cream cake  0.74 + 0.80 70.09 + 8.64 29.06 + 8.41 0.14+0.17 0.10+0.12 (186621 31 583)

1) Total trans Fatty acid (%) = 18:1¢(%) + 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(%)

4y 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

3 BRI 46.63%7) L AL geld & ik
(Table 4).
AAYE R AolAL uliEe Aagao)HE 16.26%
[+

(8.61-31.58%)% A&l we} A W3] zfolzt ZA
YERRT ol AARACAE e W =¥ 579
Ao g vhsolzl A=A Aol wiiEe] Aoz

o A A =Y At 24L laurie acid7t 22

(4.36~30.82%)2. ~l#polu} wo|afre|o] vla] Bo| A&y
g1om Al 21.33% (13.43~33.02%)] palmitic acide} B)
<3t ke wolvh AAY Fof EdaAe e
0.74% (0.0~2.11%)%A] 0.14+£0.17 g/100g foodell 3l3FA
THTable 3, Table 4). o]&= 7 529 ¥iA Yehd &5
Z2) Aoz EAll XIS (.88 g/100 g foodell HIEl %
& FAE BT ZIAAES 70.09%2 B2 jhol &
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FIA YL 29.06%2 2o 7} ¢ 2 Ag 2ol = 9l
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SR =2 FoE e A o= WoltKTable 4).

H'g=ol Exfish= EELH_*II ¥ Ol g &

HF ol EAlske Ed2Ae o4 ZdAle ClIs:dt,
C18:2t, C18:3t 7} Stk A]L—g% BAg Az 2w o]
258, AagA 0|39 37kx] AFoA CI8: 15 AEE T
C18:2t% C18:307F HEH A= ol & th(Table 5). o] A
I Al kA ol g @A Y] Blge gEY R
745- C18:11%] trans-octadecenoic acid(elaidic acidy7} o] 1}
Efdths Aakel X,

12] M| F71ET EFAXY o

-] 13]AF 7= 70 go| o), A e
AF-FAALE FollA ERAAUE 02g P 002 F
b ol
FeAe] mEW JPIE FHF2 13 AFFL, 100
29, 100DlaalE1(ml)% 22 % 3
?13]- Table 62 4

Table 5. Trans fatty acid composition of bakery products sold at
retail

Food Ttems
FA Whipping cream
Bread (n=17) Pastry (n =20) cake (n = 17)
18:1¢ 0.0~2.62° 0.0~1.87 0.0~2.11
’ (027+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

57102 g8 2% 2= Yehba] 42 5.8%2F 5.0%°]
AEES HoFlont 135 AFFos ALEE we 02g
S 9A BE AO0E Yyt EdaXe] HEHA &
2 AlgEe AelA 157, HeolaFE 167 olqdtt. AN
HZ vt Aggd w2t obzl AAE Mo thalstal
Je= FRAENA HIZ 02g olEAA = 3HF 22 A
HEF FolA BEalaAwe] HH e AR 42 o] o
2l B 5 vk AagAelaY Aes 1A E F 41

(23.5%)9] A&7t 18] AT 02 g& ZHshe o0& 1
2372

g 50 UE SYHAHE UTY 13 H3F

2w 174, #lolaFe] 2070, AAEA 12 177149
ZHZEE T2 Table 734 Z2th AW, Hloj2Fe], A
dAol 2] Ho FH2EHE P [mean (minimum-maxi-
mum), %} 27 2.36%(0.0~12.86%), 8.11%(0.0~42.80%),
ZE| T 30.55%(0.0~132.99%)2] S ehfo] 4ol 7}
e e 2dHE §EFS JERSATK(Table 7). A A EA
olze] FH|aHE ] M) =& AL AAES e
o 2, Alghe] Eofri Aol 200~250 mgd] F#H &
gl Eo] EJx® HEH, £EH] H71E7] el F&
igﬂ/\gﬂi tS}EkE L}—E}-‘/H 7—] o= Z'SZ__U]— ]1;].

Table 8 AMF2] 135] AFg7EHEA 21F 70g9 4|

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)
B 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

0.2g/100 g 0.2 g/70 g 2 mg/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 6 4 Whipping cream cake 14 10
(n=17) (n=17)

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

a) n = Number of sample
b) serving size=70 g
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% 2mgd S8 Azel 47} A3k Aolsdel 2
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oF AARA 1A 16.26% (8.61~31.58%) KT} ok}, 2w
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