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Abstract

This study was carried on the oxidative stability and the real practice possibilities in cooking of fat
replacer MCT. Nowadays, it was known that fats and oils had become causes for cardiac disease,
obesity and cancer, so the new materials were needed for fat substitute that has less fat contents and
low calories. The food industry concerned about fats and oils had been researched and developed new
and various kinds of substitute fats.

MCT(medium chain triglycerides) is one of the fat based fat substitutes used as fat replacers. The
POV of corn germ oil({CO), soybean oil(SO), shortening(ST), butter(BT), their blended oil with MCT 10-
50%f{w/w), and MCT were determined and oxidative stability by POV was compared MCT with those
of them. MCT has shown higher oxidative stability than CO, SO, ST, BT, so oxidative stabilities in all
kinds of blended oils become higher and higher by the increased substitution ratios. In case of bread,
the volume of bread prepared with MCT(MCT bread) substituted for ST at 10-40% level(w/w) were
increased a little comparing to that made of shortening(ST bread). But degree of gelatinization of MCT
bread were a little lower than ST bread, at the substitute ratio above 40%, the degree of gelatinization
were reduced greatly. These phenomena were sustained in 9 stored days. While baking losses of MCT
breads were almost same as ST bread until 30% substitute ratio, and the appearances of MCT breads
were similar to ST bread until 40% substitute ratio.

Also rheological properties and color(Lab) of MCT breads had shown no different significantly from
ST bread until 20% substitute ratio, but by the results of sensory evaluation, overall acceptance
including appearance, color, flavor, taste, texture of MCT breads were recognized almost same as ST
bread by panel until 40% substitute ratio.

Depends on the above results, we can suggest that 30-40% of MCT will substitute for shortening in
making bread in order to reduce fat and calories intake amounts.
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MCT(medium chain triglyceride) = oAU B8l
g 7FrE3I$ T caprylic acid9}t capric acid &
Yoty o] AL tA] A E} o 2E 35t A
% HEAH AR PO, )RS AR A=

AR A AE "daA, & 7[EnA
Eo® AEHY fAd s FHe 2po|st
1ol HARFEY 74 g BAE u) Qoo
olel B dAFeliMe %o I HA9 zIE
del Avkr AZEE AFARAM Y MCTe| o
atod st o]F ol &7 AFY Alwa A
S7bsA 2z ARAA dstd HESZA 8
Ak SHG(CO), HF/H(SO), 2EY(ST), WY
(BT), 2832 MCT® MCTE o|E $A9l 10-50%
A, £t 60CollA 30U7F AFsHA Fats)
b g A EE S48y At S HE

EEZ}-}J[‘-IE:lo

=

ShATE S Az A] 718 AMSEHY LE
9] 10-40%% MCTZE Al AR5 339
iy, ¥ 4% Ae, B, 98 J33 #F
Ar 5& AT WA A MCTY AM-7Hs
A3 7t A5y JEE oA vEE AAEE
b 53<& T

ol
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1. A=

B Ao L3 AlEHFE MCT(medium chain
triglyceride) (3, A4 47D, S5 (F, ALAD), o
E8(F, SE), WE(GE AELY), 2EQE, 4
gA7h) e AEL 2000 79 FYsted AL
AwA zo] ALE WAR(FE, ALAD), HE(F
ALDAD), O|AE, BARG(FE MeSH), D2e
NZo A Rz 7eldte] ALgsigon BEe
Ao de AA® T AMESHA

2 AlSdi

19

- = < Bd
1) AEFA9 A=
MCT, S8+, 5F, HE I8 £EY A8

FAY e %S vlnstr] fiste) 100mL )
Aol 742k 50g% Hol 60£2T 9] 8L27](Dae yang
Scientic Instrument, Korea, 1992)oll A 3047 A 73}
A AR Zkebek ZF A EE A FH St HtsETE
(peroxide value, POV)E AOCS od, 8-5310) Wi
w2t S35 §A ke LG F(milli equivalent
weight © meq/kg) +E YERH AT

2) MCTS A&3 dixl4me] 1=

2ol AME-E A ZEE (Table Dol Jebd 2
% H& 2 ste] 2 (straight dough method)!?

Aake) 7ho) A A7) (Kaiser UBN-400, Korea)
2 2}% AZ3 [ whsel] AHEH B9 2EE 5
Cojgom "ILE, &, o|AE, &g, A, 2X49
AEE wigated gr=rd Y2 95$ o & 2w
< Azsgoh
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<Table 1> The formulation of breads prepared with shortening substituted for MCT

10 20 30 40 50 100
Flour 100 100 100 100 100 100 100
Water 75.6 75.6 75.6 75.6 75.6 75.6 75.6
Shortening 54 49 43 38 32 2.7 0
MCT#* 0 0.5 1.1 1.6 22 2.7 54
Skim milk 10.8 10.8 10.8 10.8 10.8 10.8 10.8
Sugar 10.8 10.8 10.8 10.8 10.8 10.8 10.8
Salt 2 2 2 2 2 2 2
Dry yeast 1 i 1 1 1 1 1

* substituted level of MCT/ shortening (w/w)%

** MCT amounts(g) calculated from shortening amounts(g) upon % level

3) f-amylase pullulase(BAP)¥ &
&3

1§43 w3}
Hue) 53t

80% YILZ @4

=
=

ZR37) Astod Az Bl
# 5 Agelssel 4L

ZA3 2 k5] 10004 ANE EAAA AEES
Azt olg o] AR €5H ANEE ¢
2 AT 2t Tz BN & B

amylase®} pullulase® F33led AAE maltoseS
Somogyi-Nelson§¥ o 2 A&sly F Ao &
B ol Gaare] zoloA IEE B-amylase
pululase(BAP) 0ol 9|3 &4 31tk

4) Aol F7] 4%

=7

Auk-g A2 W 10~100%2 MCTE oA &t
BE AZAFY FE SUFS FTE HYIAY
FleAFo R SAAAT & YN ABe T
ol F gLolA 2A7 Rl 3L 24
A3k F1A Y YRR g A g
of A& HTH

Baking loss(%) = A B X 100

A : weight of product before baking

B : weight of product after baking

5) MCT tixl 4] A=, 2454 3 2|32

MCT thA4"e] MCT9 tiAu] &l ©E 4=
£ w2 d7] 9Ysted M T A (Spectro Colorimeter
Model JS-585, Japan)& AHE-ste] 242 L, a, bgte
38 whE ZA3Hch

MCT tlA Ame] BAL 2w Az F 8ol

<Table 2> Operating conditions of TA.XT2 texture
analyser for measuring the texture of bread

Parameter Opefating: condition
Load cell 5.0kg)
Pre - test speed 5.0mm/sec
Post - test speed 1.0mm/sec
Test speed 5.0mm/sec
Distance 15.0mmy/sec
Trigger force 20g
Trigger type auto
Force grams
Distance mm

2A)7F ¥ 3k thS Computer system3 AZAH
TAXT Texture Analyser(Model TA-XT2, England)
2 gt 24590 o (Table
29} 7+9ktk. TPA(Texture Profile Analysis)H-& %
stod 7+ A 59| 7% (hardness),
% & A (chewiness),
(cohesiveness) S Z} z} 103] wHE A3 THY),

MCT thA| & uhe] 9342 Digital Camera(Hewlett
Packard, USA) & AHE-ate] &Gt

Zﬂzﬂ o)

el S,

g2 A (springiness),

A A (gumminess), 534

S 10~100% A 8} 2
o gt %%@A}h QA AR AL A F
3 Artsdog st
A3t

1=
t‘l}t AW

o0&
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A= oA 11419 05 3Ald sdigion
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el AFe A, B g, =A% WA VS
= hete] 23] wHe AASgich HAPE S 93
712X =¥ (hedonic scale)Vel] 93te] 17L& o}F
Ve 94 & ofF FHE et & A A
BT IR Sole WMEA 20Ce 22 dUE A

¥ 9 e ARE BARES g,

7) $AAE
4922 SPSS $A package®E ©)§HAL,
AR f)d AolE AZer) s BaRA

(ANOVA)3 Duncan® ©W3W$)H=(Duncan’s

multiple range test) S A A3}t

IIL A3 g 3%
1. MCTS| MAE AbstorA

2, dFF, WEH, 2EYC 183 I1E9
MCT 10~50% tAHA 2 MCTE 60+2ColA
A7FstHA 3 AL R FHsETHPOV) E &4
3 A= (Fig 1, 2, 3, 9 2rh
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SM10~50 : corn oil substituted for
MCT at level of 10~50%

0 6 12 18
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<Fig. 1> Changes of peroxide values of the corn oil, its MCT substitution with various levels and MCT

being stored at 60+ 2°C for 30 days

150

120 }
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60 |

POV(meq/kg oil)

30 |

SO : soybean oil
SM10~50 : soybean oil substituted for
MCT at level of 10~50%

Storaging period (day)
<Fig. 2> Changes of peroxide values of the soybean oil, its MCT substitution with various levels and
MCT being stored at 60+ 2°C for 30 days
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ST : shortening
SM10~50 : shortening substituted for
MCT at level of 10~50%

30
——MCT
-=-CO
L | —a-SM10
2 - SM20 A
- SM30 -
0k SM40 ;/./‘//I
o0 /
Fi
£
2
=9
Storaging period (day)
<Fig. 3> Changes of peroxide values of the shortening, its MCT substitution with various levels and
MCT being stored at 60+ 2°C for 30 days
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BT : butter
SM10~50 : butter substituted for MCT
at level of 10~50%

Storaging period (day)

<Fig. 4> Changes of peroxide values of the butter, its MCT substitution with various levels and MCT

being stored at 60+ 2°C for 30 days
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i 7376 meq/kg ol®] S Hl ¥ HEE A
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oilo] Ak, olel HE] MCTE A% 6dl 1.62
meq/kg oild] EFHstPom AR 30¥NE 1986
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HAH &0l EFE WS POVE HAFYY
MCTE SHlfv tFF9 7] LCT(long chain
triglyceride) & #+X2E 71 fARTG o§ e
POVE UERY At E7F ol Absle] w9 obyA
ojlem HE FA A MCT thAin)go] 10%9)
Y& At hAHEo] EE4E POV Yot
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2. MCT EH;.”AIHHI—O' 2}4_

MCT wiA Mg 99 F
chammrow Aste Fere Sstke] WstE =
43819l BAP(fS-amylase pull
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ST : shortening
SM10~100 : shortening substituted for
MCT at level of 10~100%
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<Fig. 5> Changes in degrees of gelatinization of breads substituted with various levels of MCT by BAP method
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SM10

SM20

SM30

" SMd0

ST : shortening
SM10~100 : butter substituted for MCT
at level of 10~100%

SM50 100

<Fig. 6> Baking losses of breads substituted with various levels of MCT

<Table 3> Rheological properties of breads prepared with shortening substituted for various levels of MCT

: MCT(%)
0 10 20 30 40 50 100
Springness 0572 0.794 0.68b¢ 0.62bed 0.69 0.74%4 0.65%¢
Gumminess 75.55bcd 83.26bed 89.57¢d 68.85% 99.50¢d 6149 77422
Cohesiveness 0.39 045 041 042 0.49 0.49 0.42
Hardness 199.05> 184.05% 218.35P 136.202 200.85° 125.75 188.30%
Chewiness 42 442 49332 65.39% 53.03% 69.71 4636 53.34%
abed : same letter indicate no difference significantly
p<0.05
(Table A He A 7ol eFAL ZEYS vHe AREEte] A g A vlE) ZtE ghe B
MCTE 10~100% tAAZI ZE 2ol N &HEY oAFERT A P EEYTE ARRT 4

<Table 4> Changes in L, a, b color values of breads
prepared with shortening substituted for

various levels of MCT

ST
SM10
SM20
SM30
SM40
SM50

SM100

o b
7591 -1.69 15.46
77.45b 0.62 14.40
77470 -1.36% 14.48
76.46% -0.79 14.21
76.26 -1.18 15.57
76.502 -1.382 15.05
71.52¢ -0.53 14.31

abc : same letter indicate no difference significantty

p<0.005
ST : shortening

SM10~100 : shortening substituted for MCT at level of 10~100%

Wil 10, 20% 2 MCTE tx]3ted A1 =3h 2]uko] A

77}E1°i°111 AEE MCTE 10, 20%% thA &

T AEFe Hod AFEZS] f9H< Ao
7} L‘rE}\M e Th(p<0.05).

= (Table 4> A RE=npst 7Zro] 4

o] Lgrel 714 @kom, MCT

7hgtol wet fro Ao R Lgko] Z7t

= A &2 Zrto]| upgl HETF =

= Ao yYehdth md AT (a)= MCT

20%7M A 2] ALAA Zrtsles Ageislon, &
A (b)) AS 50%7FA Bl$d AT HoF
AT

2juko) o) A2 ThE (Fig. 7)ol A B Zlak 7ol
LEYOR wE Awo] ula] MCT 10~40% thA|
Aol Bzl A F7FE AL 50%<F 100% O
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<Fig. 7> Appearances of vertical sections of breads prepared with various levels of MCT
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Auke] MCTUHA Aol tjg 93, A, Zn), o,
daz ot AAHQ 7laxe g A5AAY A%
T (Table 5% Zsith & *—W-ﬂ & MCTE
20, 30%2 AT Auwox £ Hiws Jeh
ATk, Awke] A7zt vﬂloﬂ*ﬂ” HEYO
A3 MCT thAl Aol M FAR ARE +
9730l UNTH005). Ao} 2ARE xEYOR
e AME 617716 Hldte] 10~40% MCTH%-&
692, 650, 682, 70322 E& AFE AT 50,
100% 2 A A2 603, 5805 FAEE 42 Ue
WALV AAH LR FolAde] AUTHp005). 4

MCT LHRIAIgIQl AatotAds & A2 Mgk 189

o AA A 7NIEE HEYOE TE
10% MCT thA 4¥t= %9431% Al 7t
v 20~40% tHA] A A

A4 vepdo

o

&
[e3 =]
=

Al HIZ=Al MCT HH X2

7hA L] AR NS A
F MCTE AFe=H 7]E
A g2A e AAzst
ol £EYE HAT = A=

AL Hetel BE AAE

(Table 6)7 7ol At o7]dA &4l
M= 20%7H47F A ASE Holt tiA
H-E& 40%71A] feAe] ¢lv AR Jehge

STy #F71EASHgE 30%7F AEE Ao

<Table 5> The sensory evaluation of bread prepared with shortening substituted for various level of MCT

( Flavor Taste Texture Overall acceptance
ST 6.60%¢ +1 81 6.674+2.00 6.5021+1.50 6.572P+ 150 6.172+1.56 6.50%¢ +1.50
SM10 5922 +£1.90 7.032+1.66 6.892£1.52 6.640+1.63 6.922+1.63 6.608b¢+2 02
SM20 7035 +1.87 71724174 69224156 7.14% 4152 6.5000+2.15 7.14%bc+ 177
SM30 721% +1.72 72824208 6.672+1.80 6.64%+1.90 6.822+1.98 7.25% +£1.75ST
SM40 6.712b¢+ 1 88 74224131 73224163 7350 +1.52 70304147 7.39bc +1.47
SM50 6.032> +191 6.602+2.07 6.6424-2.00 6.50%+1.75 6.03%+2.23 6.142 +£2.12
SM100 6.85¢ +1.81 6.78*+1.83 6.608+1.66 6.25% +1.60 5892 +193 6.25% +1.89
F value 1.943 0.833 0.767 1.535 1.674 2.169%

abc : same letter indicate no difference significantly

Mean £S.D.

Sensory score : 1(very bad) 9(very good)

* p<0.05

ST : shortening

SM10~100 : shortening substituted by MCT at level of 10~100%

<Table 6> Optimum ratio of MCT substitution in bread making

Substitute level of MCT(%) Optimum substitote
10 20 30 40 50 ratio of MCT
Appearance
Gelatinization
Bread Baking losses 30-40%
Rheological properties
Color
Sensory evaluation
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2 Roln o} FFHA AFAANME 40%7HA
7} Ag Ao 2 eyt

wer] A AZA AlFY FHAE 71EY
FAE AR F o ARAGEAL
He FA ZEE @F & F
MCT WA AA H)-go] 30-40%< R
=g

0

V. 2E 9 Al

£ dte S, TR £EY, ¥WE 181
oo ity Z+4 MCTE 10, 20, 30, 40, 50% O
AAZ A E MCTE 60+£2CollA 30U7F #33}
WA POVE &2A3ly AslerAAd L FAksath
ES 2EYS o7 v§) MCTE thAstel B4,
A% 37, 0% 2 SHEE FYse PAVET
o B4 HTAGOR FEUAE ANste] Hu
XﬂZ:%] MCTZ A8t Az ZHE A FEA

i3

T #7549 A5 7Mad 35 dAZA
l%:% ZANS A3 g 22 2ES 4tk

1 Sulf, 51 HE, £EY T2 olF
o tate) 10~50%< MCTS thAg A7 MCTE
60+2CollA #2382 7HPOV)E MCT 2 MCT
WA FAZE S, TR £EY, HERD 2S
o}, ol AL A &0l 2EFF Al qm
bgAdel wol RAFHT AEFAAM KA ¥
MCTZ EH}-]]%POEM-] Abstol] ik <t E é%°
/\ o] 0 Qo] o].o:h;].

2. MCT oA 2w £EY A3 fARE 335t
TE Holy AA7|7F & MCT thal &) 30%21
NAE 71 A §A1F 33EE FASE
o2 et

T A AZ2AY FIIEAE
£0°] 10-30%<%1 A 71E
AFSFAT

3. 4WE ey, R4 193 RIA
o] Zlol vjsl MCTE 20%7HA] tiAg o] =
Rz vepgon A%, A4L 20%7H2 MCTE
A 3 715 A fARSE AEge Bt

Awe] We= MCTE tiAlH| &0 S/HEFE
HE7t 23T ANEE 20%7HAY A SN =

o =

Z71e9om FANEE MCTE 50%7HA AR
AN FAE AT Ao AL 10~40%E
MCTZ thA g RAA §37t thi S7He A28
[RR23 e=s
HAA A A gH M F
7 283 AAAS N3EAAM MCTE 40%E o
A A 712 ARY ¢ B2 AT HrtH
Fey=g
919 Aol A AuA Al 71E9 A% FZW

o, o, 27

A SARET 4] B8 BRETL e Mg

WE7] Y] AT ¢ A LEY thdk MCTY
A AR v S 30-40%2 ASE ALRETH
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