J East Asian Soc Dietary Life
17(1): 64~71 (2007)

64

it DAHX|2 HEMA THX|E oS8 o7 MF2 S HW
gl . Z2R0] - 07|
Fdigtm AEFe

Comparison of the Bakery Products Made Commercial Fat or Low Trans Fat

Pu-Yeon Hwang, Yu-Mi Kim and Ki-Teak Lee'

Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

Abstract

Breads and cookies made with conventional or low-trans fat(margarine and shortening) were analyzed by determining
their trans fat content, textural properties and color values after production. The trans fatty acids content in conventional
margarine was three times higher than that of low-frans margarine. Moreover, the content of srans fatty acids in the
conventional shortening was 49 times higher than that of low-trans shortening. The rrans fatty acid contents of cookies
and breads made with low-zrans fat, can be reduced more than 2 to 75 times compared to cookies and breads made with
conventional fat. In the produced cookies and breads, the color values and textural properties(hardness, springiness,
cohesiveness, gumminess and chewiness) did not differ significantly when the conventional fat or low-frans fat was used.
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24§25 &5 AEY 7% Ve A 7 AN
o, 4 2 277 2& AF 549 HsE £ 5 At
a8y A3t 3 AXEA BES} A2 AA e
A EASH cis Fefe] §AYUAT o|F B F2IT rans
Fel 2 AIE = H(Noh & Song 2003), ©]¢} 22 BsHre
AEFERY BEAFI] Wi, TEY +A 2t
Qe Z3} AtEn Ao E dFvha AAE A st

oy 2 94 AT AR BEW AF F Edx
A ake] %7} 2olA 42 low-density lipoprotein(LDL)S
Z7}A)7] 31, high-density lipoprotein(HDL)S Z+4&A71E 5
3 Ao 23g& ¥zlE Fun BRusi 3o
(Khosla & Hayes 1996), 98} #A} 23, EdA 2HbAlo]
#d 9 A% 2GS dAVE Sl Ba= At Ascherio
& Willet 1997, Shapiro § 1997). £3], Sl1Ee] Exix Auht
A3 Z7h= "Hlold] 4 AHt tiatel] 8-S v]A elole
A73-& A& 4= 9o v(Houwelingen & Hornstra 1994, Ko-
lezko B 1992), E5rol] £A|8h= prostaglandin AP S 744
AIF1IL frofe] HAZAE 84 F3E Erhn BaH3
tiInnis & King 1999). HAWd7]9] gAPE0] oM = EAH
2 A HAke B4 Zubike] Q] arachidonic acide] A§ ¥
AL vt Bag vl 9 om(Decsi & Koletzko 1995),
ogde] B¢ EdRA AR A FH ] & AL &
Wkt giFgete] §% sbsde] wokn BaE YTk Ostlund-
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Lindqvist et al 1985).

ols) o] Bl A|Wat] thak $eizo] Foklol whek
200313 FAO(the Food and Agriculture Organization)%} WHO
(World Health Organization)oll A& 2] F &o] Edlx x|uhat
e 43 el 1% oj3k2 WAEE WP o], USFDA
(US Food and Drug Administration)+= 20063 1€ 14L& 7]
To2 AF AZYAEANA F A A ERx A
o) e Flod WS AL WFo2 FEAAL

7V AF Tl BN AT SR AN st Al
Holl ulz} wfl-§- thekslci(Slover e al 1985, Ovesen et al 1996,
Beare-Rogers et al 1979). oo w2} ZejdAE = EdA
Akl 4R Gl e A7 2 e AE 3ol Bl
2 AHte] g 43 el izt 2Ap e 213
3L )2 (Greyt et al 1995, Enig et al 1990, Cuadrado et al
1998), A TNz a3t EWA x4l Tk A3
7} 8751 Utk 53], AR aAR & wo|Ag o AHE
@ Qe el masol giA etk mepd B AFolA
€ DHBARA(ERL AT EH)ek AEWS a2
£ Wolslel Ry caed S4E 2N Raagc

2 A 3 At nAx| e AS, Fd 4t
(R2A]: =AM A Befdla gle 2= 300-1 =7kl
HA SEY A EE, AERL TARE HIZAEAN] Vege-
table oil spread wZ}A(A4MA]: BRI ZrAZEAA]L]
Ax BEJX 42 2EYIA: MIEEE)o2 THste] ¥
oA AFEL] A|Fd| AFE3I3TE Moca bread, muffin, pound
cake, chocolate cookie, cookie ¥ 57}7] &F<] Ho|AHE =
= ATl A G A - A o] ulhe) A=zt
ATHE=AK Q12 FT 2003). Moca breads 733 Bt 31A)
) 1,200 g, B 540 g, o] 2E(Q5F7]) 48 g, MEA| 12 g, &
24 g, ARAILAD) 180 g, nPlE] 144 g, BAR-HAM S
) 36 g AR 120 g, A3 18 g, WX = 180 g o317}
=& Rkt Ay wisyd uet Al zsta, ArtE B3
£ vl 27l L B E(TIgAlE) 600 g, £EY 120 g, KA
UA|F) 240 g, AT 120 g, 97 60 g, Wlo] A0 9 g, &
7 3 g2 Arketl APy oR AZESr Muffin W e
(AEAE) 500 g, wl7kd 425 g, AXLE 150 g, AE 400 g,
2725 g X5 150 g, Al#H 425 g, wjo|A %] 125 g,
34 (FH] 23] 100) 10 gO 2 wjE ¥k=sle] o
2 A =31 3L, pound cake-S- U B(U| A E) 800 g, A&}
ALAD) 640 g, m}7} 480 g, ZEY 160 g, &F 8 g, Al

vt 2AR g AEW2AL - RAAE 083 Hlo|A ] AF 54 ¥la 65

2 640 g, FSHA|(R Y o239 100) 16 g, BRI EFHA &
16 g, Wo|Z 921 16 g, vhdeldt 4 g, & 160 g2 widstod
APY o7 A 2313 2™, Chocolate cookier= HHE F(Th3HA]
) 500 g, nl7kal 250 g, £EY 125 g, AR ALA D) 250 g,
AF 5 g A 150 g, videldk 2 g, 30} 50 g, AAEF
10 g, 223 125 ¢go] v &E ujdale] THHOZ A3
t}. Cookiet:= HFEE- 400 g, A 200 g, 47 4 g, vhdEla) 1.6
g AT 120 g, £EY 280 go] H|EE HjFsle} IYHo R
A z8t ch

2. X|&t == 9 Methylation

7} A 75.9] A¥He- Soxhlet extractor(Daihan Labtech Co, Ltd.
Korea)Z o| &3l & T 3 FF3lG tHCho & Lee 2003). 3
23 ko] At 238 &47) 93 A 0.1 g, hexane 3
mL, 2 N KOH in methyl alcohol 1 mL, ~12] 3 heptadecanoic
acid 300 uLE #7}8ke] 18-7F vortex3t & 20871 AHLo 1}
2%t 5 hexane S Fste] AAVtA2 FE3U FE22

28 WEs.

3. Gas Chromatography(GC) &4

Zt Alge] A 24S B4 918t gas chromato-
graphy(Hewlett-Packard 6890 series, Avondale, PA, USA)E
o] &3t t}. Column< Supelco-wax ™-2560(100 mx0.25 mm,
0.2 um film thickness, Bellefonte, PA, USA)-& ©]|-8-3}5 2w,
A&7)= flame ionized detector(FID 260T)S Al-g-3lsitt
Injector <%& 250TE A3, ovend] & Z7]
150°Col A 587 SRIA17] 2 4T/min® 220C71A] 27071
F 3087 FRAALSH, F B4 AR 52580t AR
9] injection volumeS 1 ulL® 2F FUSIHF I o] B
Nitrogen©|ith. ¥4 & J& AZntEIH Y 7} peaks X
£ 249 o A7 vw, dIsd WA S Aden
% Aol Ui WEEE VAT 2t A=d] Bg A
a2 28 ANs BEgho Ve

ol

>

4. M

dut AR € AEAA AR Z THE Ho|AZRY &
& vlwsly] 8 2 A& 100 g& F3 F Table 19 221
of mtel 4% SAsIATt welA=Y 71AA 4L TA
analyzer(TA-XT II, Stable Microsystem Ltd, UK)E ©]-8-3}
293} o1 texture profile analysis®] parameterZ25-& 7
w4, B4, 04, A4, 494 5 W BEe 2
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Table 1. Analytical conditions of texture analyzer

Force 100 g
Pre test speed 3 mmy/s

test speed 2 mm/s
Post test speed 2 mm/s
Strain 75 %
Time 2
Probe 50 mm aluminum

Hlo]A 72 dFe 2712 A2 vk MAHAIIC801, Color
Techno System Co, Japan)2 Al-8-3kd 2W 243l 7
T 3k 7tzte] MmE I(Lightness), a(Redness), b
(Yellowness) ztoz2 et o2 FHE Ux|d 7|
ZCOOLPIX 4300, Nikon, Japan)& &4 3}it}.

ARk pAR] o} AEW A AR R THE wo]Ae] AF 3
o] §oi ZHL Student's ttestS o]-&3le] BAIatg] on
T T3] pgko] 0.05 WIRIQl A% FAA R foFt AL
2 BoitiLee & Stein 2004).

1. et DA A KEBAL DHK|S| Xst EA
24

AMEE i AR, SEY)S) AEHX w7k
2 HSEY O RHkiF FAJL Table 29 YERNACE Noh &
Song(2003)¢ll wEH 5 WWHRIEY Edx xR
ke C18:1te] 2% 1.10~14.53%, C18:2t= 2.02~7.91%,
Cl18:3t= 0.33~1.39%2tx Boslder], & dFdA= A}
238 ¥k mlrlale) C18:1ts 11.23%, C18:2t 0.39%, C18:
3tE 0.1%2 FALG TS Hilor, 249 Bl Apgat
E 24 Cl18:1t7} & EdA XUt dake] oF 96% A =S
ARG B, B AT AMSGE AEH2 vpple
C18:1t7} 3.16%, C18:2t7} 0.15%, C18:3t7} 0.11% &850
A, AHEE dut rp/tA s Bl E - Cl8:1t o] 2F 9%
W9kt Table 1). 3H, 24t virtdFel 8k A WA 3
& C12:05} Cl14:00] Z}z} 0.30~3.93%%} 0.90~3.32%2] H
9o Cl16:00] 10.61~25.64%% HF 18.15% ks B
nERE, £ A AH2E gt vrtRle] A9 Cl12:02
6.35%% End dFHoe tih g4 Ugey Cl40L
3.79%E, C16:0& 27.18%2 z}z} 2A}E]o] Nohe] Zze}
ARl BEEERWALe] A9, B dFNA AMEE gRE

FolAl o} RAHAESE

Table 2. Fatty acid compositions of margarine and shor-

tening for making bakeries (Area %)
LT c?
Fatty acid
Margarine Shortening Margarine Shortening

8:0 nd” nd 0.99 nd
10:0 nd nd 0.96 nd
12:0 0.62" 0.44 6.35 nd
14:0 0.10 1.09 3.79 nd
16:0 9.33 40.37 27.18 11.72
16:1 0.14 0.19 0.29 0.09
18:0 13.14 4.48 6.32 12.25
18:1 32.07 41.89 34.59 4795
18:2 33.92 10.70 6.59 3.68
18:3 7.26 0.37 1.22 0.25
18:1t 3.16 0.31 11.23 21.84
18:2t 0.15 0.16 0.39 1.99
18:3t 0.11 0.00 0.10 0.25

Total tFA"% 3.42 0.47 11.72 24.08

Y Low trans fats.

? Conventional fats containing trans fatty acids.
% Not detected.
9 Mean values from 2 replicates.

np7kEle] C18:12 34.59%010 2w, ol Hud Fuiit vl
71819 21.48~34.86% 2] WY zkelch

gut £EY9] A%, Noh & Song(2003)2 ZFj4t £EY
Eo] 33} ARl C8:0~C14:09] ke 8.59~9.15%2F 1L
Byt ont, B Adolr ALEg Uit KEHME HE
Hx] goirh @H, FUA REYES] C18:1L 32.2~33.67
%, C18:2%& <F 10%, C18:3& °F 0.6% Welgta Rusdlge
o], B AFer AL&3E dut 2EYS] C18:1-2 47.95%, C18:2
= 3.68%, 22]1 C18:3L 0.25%Z Noh & Song(2003)2] 2
o} fAREIAEE 3, 2 A7 AHEE AER: £E
J-& Cl18:1t7} 0.31%, C18:2t7} 0.16%, C18:3tx= HEER] &
tom, 2 B2 UMl FFL 1% vHeR AUyt £E
Jo] & EWA A4t R 24.08%2) Bl @ Ale]] A &
it

2. dut DHX| W HMEMAM THX|E 0[&F H(O|
ZelFel x|t =

Table 3& Aut TA |9 HEHA TAA]E ©] &7 o]
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Ao 2Atel 24& "}F/}‘ﬂl Z3o]t}. Chocolate coo-
kiese PPt HEY S EF3l A7) Az ed B
E3} xakel 18:1, 18:29) 18:39] dHake QEUA 713

AE AHEBIAE AF A8 BARXE ARSI S HEY
ok 2.86~13.05% 7+ Wo| HAEHUTh ¥y, Bl s 2w
AR 18:1tE AEWM A DA E AHESIA S 35 < 5ul,
18:2t= oF 100) F o] W2 FFe AU & Ut &
EdA At e dut 3RS ALY S A$ 2230
%, AEAA AAAE A HES 3L+ 3.50%=, 9]
= ME# 2 AR E AFL-3 chocolate cookies—i— 100 g A
P& W AL o] 282%0|BE, F EW A4
AFH el 6.29 g?J~ e

Cookiet= £EYT 718l A28 Aoz dut LEY
& A3 E 749 cookiedl M= F E%Ei x]‘ﬂ 2bo] oF
36.1%2] S B} v, JEDAA SEYS ALY

& Ale F ERAX AP gaol 1% ki PERTS
16:07} 18:10] Z}2} 40.04%9} 41.86%% A|uhAt 2AJ o] it
B 3439} &, AEWDA ZEYS 0] &3 cookieD
100 g AHAF-E o) Lt ZEY-S A}8-3 cookie BT} Edl A
Aol dHFE oF o) A= 2R § gtk

oHT 2EYE @A A7keted A|Z3 moca bread<)
A%, EdA AR C18:1t Yk AR & A8 moca
bread 2T} oF 6.8% ¥ o] ZAMEN L, & BN A
] e AERL AR E AHEEAE Afole 6.18
%, Aut DA E A& 7ol = 13.05%24 oF 20)
o] ¥ o] AU ol AEAWX TAAE o] &3
moca bread 100 g& A3 3}99S 7-%, moca bread®] A1}k
FiFo] 1.22%01R B2 F 045 g0 F ERA AW 4
HsA dvie RS ofn|gith

Pound cake9] Az FF % n7}dy LEYS E3sld]
AHgEtd Tt Edlla X ukat ke AEd A aA RS ALS-
32 A5l 4wt TARE AR A$ET Cl8:1t
= 2k 6.84], C18:2t= <k 19.9u)7}7] 3HekS & 4 9glo
o, & EW2 AiPite] 3 oF 758 A& BE 4 3l
A, AW AR E TE pound cakeE 100 g P&
o] Edlx XU ke 0.59 goZ, dul aAX S A}
S E AR oF 7489 AAFS AAAE F ok

vA e 2 muffind HERE AUl AR, A
EdA HEYS AFEEHS A0 muffing] & EdA A
TFE 0.50%, I SEYS A3 muffine] F EWA )
it B 34.64%5 AEWA 2EYS ALEF muffink
o} Ayt £EY S AME-E muffine] of 698 71 =A e
th ole ¥5t £EYOE A 23 muffing 100 g A3
2 we] Bl A AFHe JEWA 2EY S ALLE)

n:

b

Aol - 0719

Holr| o} RAEFBEE

Ae YuTh of 71} B ouEt.

#Hmoca
E4& vmstach A
€+2 A (springiness), -3-7 AJ(cohesiveness),
&4 (gumminess), 4 3]4)(chewiness) & 571X ¥E9] &3
Z3}E Table 40 VeIt 2 2432 muffine] 73, Ayt
TARE M-S W AEWRLS TARE AHEIIAES
ASHY) 74z} 2] Eok3, AR HIA BT AERA
TARE AR S WEY dut LA E ARRSIGE A
ol §9A 2polg Kol ¥ FXE Bk 23U &
A7 A RelA Apole HolA] &3kt Pound cake
7} moca bread?] 7%, AFR-EH TARA ] FFd WE 571X
P39l fo2 Holiz HolA] A3tk

dut gAA g AEDX TAR] 242 A2 wolAHE
9] 9 A% 2% FAil= Table 5o Jehiick ¥7E v
ElE LgE chocolate cookie®) 7% 31.50~32.82% 7}
@A el ou, ol A8 o 2ZHOE QI e
Boix|o, Yriz] W]o]AEL 64.27~77.699] M= e}
wt aev BE wlo|A] A%, v nAR g AEAR
2 AR E AHESIE S A9 Lk foF RlolE Eol
Al ZHp<0.05). ZH=E JeP = agtd FNEE e
e b3t BE wlo|AZ A drt nAR S AEM: 31
ARG AHE3IAE A FA Ao]E Holx] ZsirHp<
0.05). ¥xt uAA] L AEHA DARE o] L3 Ho]A]

bread, pound cake, muffin)2] 7]A]%
31/ (hardness),

Table 4. Hardness, springiness, cohesiveness, gumminess,
and chewiness of bakeries made from low-trans fats and
conventional fats

S e Hard- Springi- Cohesive- Gummi- Chewi-
amp ness ness ness ness ness
LT’ 4114 0.8 05 2052 1552

Mufﬁn . * *
@ 9 o7 0.4 3632° 2590

Pound LT 5268 0.8 0.5 2677 2108
cake ¢ 5111 0.7 0.4 2173 1431
Moca LT 2317 0.8 0.6 1287 1092
bread ¢ 2836 0.8 0.5 1509 1237

! Low-trans fats(margarine or shortening) were used for making
each bakery.

? Conventional fats(margarine or shortening) were used for ma-
king each bakery. v

% Mean values from 2 replicates. * showed the values in the same
row within same group are significantly different at p<0.05.
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Table 5. Color values(L, a and b) of the surface of bake-
ries(moca bread, muffin, pound cake, cookie, and chocolate
cookie)

AR o AR B nAA

Sample LY a b
LT 66.9 0.6 264
Moca bread
c” 66.9 0.6 26.4
LT 774 ~74 287
Muffin
C 76.9 =72 26.9
LT 77.6 -7.4 26.7
Pound cake
C 76.1 =72 323
LT 66.5 4.4 342
Cookie
C 64.2 53 35.6
Chocolate LT 315 104 19.7
cookie C 328 1.1 20.1

b L lightness, a: redness, b: yellowness. Mean values from 2
replicates.

? Low-trans fats(margarine or shortening) were used for making
each bakery.

? Conventional fats(margarine or shortening) were used for ma-
king each bakery.

A% AL Fig 191 veisteh

Table 62 F3)7}0] )= A 25 ¥Hmoca bread, pound cake,
muffin)o]] th&k WF M= S 25E VRS Pound cake
S AEM~ AR E A S Ao FelAxtE Holy
Lato] et 3AAE A8319S A-FET gheron), agke
Elaeike) ??:}% B9t 121v} moca bread ¢t muffine] U5
Aol foA Aol gigdrt A EBFe] W o A1 Fig,
29| ‘/‘rﬂﬂ?‘}b‘, Wi @me) 2 Ao Holx] ggith

al A=

= =2

4+

2

A7 ) - 2 yE Eds AQgare] ARl MAE f
0] e AT DA AN Tl hstel B A
A RFE UE BANEE a6 AALS AR ok
ofsre] 75l HlFo -rﬂ‘/‘ri}* AlBE 3Ll wejA e
5 = EA A AWk dleko] o Bty BE 1%
A7 vinigh Aol

gt F AFeAe AlEE s Sle dut AR 9 A
2 DARE AHRst] WE wo]A g Kol A4
A8 e B4 9 AxE FHste, T 24
HlolAZ /& ¥ wstazt sigith A 23 AEH

WA 2 o) g3le] WolAYFE AxHAL AT B

it wlo I

2 ¢

2 ol & HlelAE AF 54 ML 69

AC BLT)

e N

E(C) . FLT)

G(C) 7 H(LT)

() ' JLT)

Fig. 1. Photographs of breads and cookies. Cookies(A, B),
chocolate cookie(C, D), moca bread(E, F), muffin(G, H) and
pound cake(l, J). C stands for bakeries with conventional fats
and LT stands for bakeries with low-trans fats.
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Table 6. Color values(L, a and b) of the inner parts of
the selected bakeries(pound cake, moca bread and muffin)

Sample LY a b

LT 66.3 14 389
Pound cake 3 .

C 55.1 37 36.8

LT 58.8 8.2 36.1
Moca bread

54.9 9.2 34.6

LT 55.1 12.3 412
Muffin

C 53.2 122 39.4

YL lightness, a: redness, b: yellowness. Mean values from 2 re-
plicates.

? Low-trans fats(margarine or shortening) were used for making
each bakery.

¥ Conventional fats(margarine or shortening) were used for ma-
king each bakery.

“ Mean values from 2 replicates. ~ showed the values in the same

row within same group are significantly different at p<0.05.

AQ) B(LT)

E(C) F(LT)

Fig. 2. Cross sections of the pound cake, moca bread,
and muffin. Pound cake(A, B), moca bread(C, D) and muf-
fin(E, F). C stands for bakeries with conventional fats and LT
stands for bakeries with low-trans fats.
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