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Development of a Carbohydrate-based Fat Replacement for Use in Bread Making
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Abstract

This study was conducted to develope carbohydrate-based fat replacement for use in the preparation of non-(trans)
fatty acid and low-caloric bread. Characteristics such as leavening height of batter, pH, titratable acidity, specific volume,
sensory evaluation, shelf life and texture change of bread made using 11 types of carbohydrate-based fat replacements
were measured. The 11 carbohydrate-based fat replacers (No. 1~11) were prepared using maltodextrin as a base, and
different ratios of calcium sulfate, ascorbic acid, sodium stearoyl lactylate and methyl cellulose. The pH was lowered and
the total titratable acidity was increased after four hours of fermentation in the control and the samples of dough that
contained the fat replacement. In addition, the leavening height of the control was 5.0 cm (maximum) after two hours
of fermentation and 4.6 cm after four hours of fermentation, which was similar to the heights observed when No.9~11
were evaluated. When the specific volume of the bread was evaluated, the 3% of fat replacement No. 10 produced the
best results. When taste was evaluated, there was no significant difference between the control and the bread produced
using 1% No. 10, however, there was a significant difference between the control and all samples that contained 2% or
more of the fat replacement. Furthermore, the addition of a greater concentration of the fat replacer resulted in a greater
moisture. However, there were no significant differences in the color of the control and any of the samples. Additionally,
measurement of the firmness of the bread during four days of storage at 25T revealed that it decreased as the con-
centration of fat replacer increased. In addition, the sample that contained 3% of sample No. 10 showed a firmness of
18 kgf after three days of storage, while the control showed a firmness of 18 kg after two days, which indicates that
the degradation of the bread that contained the fat replacer was delayed by one day. The bread made using fat replacers
was found to have a better taste, flavor, color, texture and firmness than the control, and the best results were observed
in response to the addition of 3% of replacement No. 10. The results of this study will be useful in the production of

non-(trans) fatty acid, low caloric bread.
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2. X[2 CHA |

Ag 2 gAA S 7] Y3 HAaARAN gskE
2 ¥ ZEUAE(malto dextrin) 50~100%, AR 30~
100%% A8t om, vkae] AkakE Sx18t7] flste] 4t
Zr(calcium sulfate) 1~2%E, W= ] 254 B8 AE
7¥3tal7] el ot~z =B AMKascorbic acid) 0.2~04%E, ¥t

= 733 2 W e A E 2 Q A(methyl cellulose) 3%+ Z~H|o}
%_‘ FAW}E B(sodium stearoyl lactylate) 10%%E, H3 HbS
W AR 7] A5 Algele S0 848 a8 ZREo}
Al(protease) 0.5~1.0%, 2] A|(lipase) 0.5~1.0%<}+ o}d kA
(amylase) 0.5~1.0%E E&3t] 100% L 114 28-S
BHEo] Wi 7l s AW dAAE 1%~4% TEo=
Hl} &5} t(Table 1).
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A AL AACC 10-10A WH(AACC 1962) =& |
A A3 WSR(Fig )2 ARSI o, W] Wi gk constant
dough weight} 2.2 3 tK(Table 1).

Az AL FTHE ZA(D-300, Hoban USA)E ©|&3}
o AFd Y8F 3 ol Epowl)oll Y1 HF W= &5
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75%2] ‘:“371(‘42%%*} AE)ellA 902 Bt AR S
o, g Es ot 712 w7 (punch)E AA)EHA] &kt
2 E7F B wEe 150 g sl SFev|E
T 1087 S LEE AIFTh S SR Bl F E)
ALgEted ZhamZ) 8 Sta WS QB EOE AYsie] W
Lol 370(150 g x 3)ydx 22t BEE 37C, AUl F% 85%
o] wkgr)ollA] 4087 AAIste A Eof] AT 1 em o]
2 ukzo] B3 w7kr] AA ST 23 HErt B vk
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Germany) & 57935t
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Temp. : 190/2007C, Time : 25 min

Fig. 1. Diagram of bread making.
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AACC 02-31%H(AACC 1962)] wel ZARA-& AAZ
wo] &4k 15 g8 250 mL B]H 100 mL EFT-E Y1

1.0% phenolphthalein X|A1<F 0.5 mLE 2o £33 T 0.IN
NaOH=Z A 3st] E&20] 30% Bt Xl—hﬂ% %% E s
Ao 2 3tk A Axe A & NaOH
9 &8%E& FEKlactic acid).E2 L}E]—lﬂs,’i\:}

o] 4.0 21X 3 (Pyler EJ 1979)2.2 a1, wh
A3 & u-8F(cc/g)e 2 VERARIT]

4ov

AN E DA A M 3 4592 i
B:. 19 5T A5 ] Bed s 2 &
AAIB D F5HAAE AT Hrke WA, B 9
A, A7z tiste] T R Byl oF 53 A Y (Lar-
mod E 1970)2.2 3J3t on, AA| e} M7 AA Hristn
ot QX E HrllEE Stk Wrhe SHMoE ‘vl
FTP 53, ‘FTP 47, ‘BFolvh 34, Hvb 24, ‘wiF 4rk
13e2 a3, %94 AL spss T2IHE ©]-8% Dun-
can's multiple range testZ F433}53 T}

g
Ea

9. 4k w#Hslo]| 2ot 3 {

wg QBN AU A2 2X3F B F, FedE
gl W]l Y A2(25T)olA 443 BASIAA W] A
Rheometer(CR-200D, Sun Scientific Co., Japan)& A}-8-3] 3
¥ Z6ta O BEgE ARSI 54 2712 mode 20

Table 1. Compeosition of fat replacers (%)
No.
Ingredients 1 2 3 4 5 6 7 8 9 10 11
Maltodextrin 0.0  100.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0

Potato starch 100.0 0.0 50.0 49.8

46.8 36.8 35.8 353 348 343 31.6

Calcium sulfate 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 2.0
Ascorbic acid 0.0 0.0 0.0 0.2 0.2 0.2 02 0.2 0.2 0.2 0.4
Methyl cellulose 0.0 0.0 0.0 0.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Sodium stearoyl lactylate 0.0 0.0 0.0 0.0 0.0 10.0 10.0 10.0 10.0 100 10.0
Protease 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 1.0
Lipase 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 1.0
Amylase 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.0

Total 100.0 1000 1000 1000 1000 1000 1000 1000  100.0 1000  100.0
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& AHgste] A 3L 10 kef 2 313, table speed= 30 mny/ Table 3. The leavening heights of the doughs with fat
min, chart speed= 120 mm/min, A8 2% Eo]& 10 mm, & replacers used during 4 hours fermentation (cm)
A Zole= 7.5 mmE 31921, probe No. 142 A3} Time(h) 1 ; ; )
Group
Zdx 3 g Control 10 39 S0 48 46
1. X2k CRAIRIO] 2 i mEA Hm 1 1.0 2.2 23 23 2.1
_ 2 1.0 23 2.6 2.8 2.4
Al A-g oA B ol H3her A hA|Ale] 24
< AES) S8 A A 1) A QT(Table 1)E A% ; Lo 2T ar 28
Al Z4zhe] wigtel] Hrleted Wkl 3 g 447k B9k uk 4 1.0 29 3.3 3.5 3.5
%ol WY 2ol 8 M A2 S o, AT Table i to 3035 38 38
37 2} tlzTe) A uiE ¥ Table 29 Zo] AEYS 6 1.0 35 3.9 3.9 3.9
8% AMEEI o Al TE REY tl2l A4 dA A S 4% 7 1.0 3.6 4.0 4.1 4.0
v)-&2 Algstsch 8 1.0 3.6 42 42 42
S 53 PP dETolM HE Aol A Rge) nf 9 1.0 3.9 52 5.2 5.0
2k W] ol 7k 24T Al 5 em2 HdlE ek 10 10 40 52 52 50
AR EE S WEe) Fo)7) Rt 2hade] 46 emF Ve 1 10 40 59 51 50

Wolch BEdAENS RS e Ad T ey ut
59| Eo|Er} 2412 Aol & 2.5 em7}h WAFER e, T

o & w Ho o H7VskA] G Alfﬂ%”;iﬂ} gzt ¥ ke e, No. S
EdUE A AT DE T 228 39 4 NRFA 2RI ANAEEE BT B HNo6)SH No. 6
UTMonuT WA ] AW Wk A o} Aol Bibdae AKE ﬁT(No 7ol TE Bl
U S R L Lk S AN el
23 Ap= = % = A . =9 SHerEArESwT
T e Uriwii ﬁr S e 1% = g3k mah AN BE AlRte] 2413t o1 Bateted =

chasiEndds THEE AdTNo. 99 BF welt o|Akalerrol FbA fEo] AL Ao Yehgrh

CRERERAE TUS e ARTRt | SR ehE ;a:} A 27A AFH .9;5;;5;_ 2| ur qqﬂl};]é o] %
ckrmEHAe] A Agom A EHw FHHH, oy Fogolvt Bzt S Slete] ALgsdlE =T
g A= ofrzz HANY HIlerS Z7lA7ld) ulel wE H e " oec

237} 2Tk Bash faRTkEs 7 1050y, @ ) Llor BE 48Ol EEEd slen vutd. ojfd

o ur 5] ==X} Z=A) Tl zl EY A
-‘lj’ Uﬂ%/lg-gi _{\_9}— /\E%]O}-‘:ﬂzq/\]ﬂ/}—E% J+ ZEL—I—?_- E]J_':-z; 70]_ E% ;—q—o 15N EE 27] \__':’T"] (5.‘—7 © 11;}_‘-1; UH Oﬂ 7]
_ . 3, AE ol 9 54 Aol o] WiEo] T F o)zt
3HAIE 7 AlFF(No. 5, No. 6)9] ¥ drg migge _ o
o whe} dheld FRe AED 2 TRE WY, V¥
Table 2. Baking formul % (gas cel)= Al B4 SH= T8 AP whe) Sl o] 3l
able Z. n - - —

aking formuta OO meyn oba s BTHGan er al 1995), o] @ Ebe maE
Test opAle] Ea Ago oste] ¢ F3E oz FHAY

Ingredients Control = = A
1% 2% 3% 4% (No. 8). g4, 9| ;‘”"ﬂ "as 53] JuA(lipase) B o}

1 o yLz o BLA] =
Flour 1000 990 980 970  96.0 etlamylase)E 7KL A wSel F@0) A 7t
T 60 60 6o 6o 6 Bhod Ak H et LH ZTET BE TF AlelA IF
ap wats . . . . 3. - N _ _
p water U Bmod 2] el A A 2R 98 298
Yeast 3.5 3.5 35 3.5 3.5 g‘»_ 9%‘____ /\]/\}, }_ojq_(NO 10 & 11) 131?}__ 7]%_‘0: 75_%34'
Salt 2.0 2.0 20 2.0 2.0 ZAgEo] 9A] e DR AE WS gldA s} e
Sugar 100 100 100 100 100 B Balste] HAdH 22 QXA fARE yEd
Shortening 80 00 00 00 00 Metol=st &2 9ARS R olF S9AWFe] B
SE-v) H|2AAHF = chilalyl v 28k dF33=

Fat-replacer 00 10 20 30 40 shas SR Ve AlSAAEs ddat
T SRR EAEl] W] TE JEES AAsisr)
Bread improvers 2.0 0.0 0.0 0.0 0.0 Folglm o AR o] X WS H}elA] Golw 7wt
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o} F7h Sk 1 o] w3} A AEH w3} A A obd
A & 37 gt B E3E e leR BolthMac-
Richte F 1977).

ol’ge] 43 ARERE A dAE A% SH= 2
Heide AT G 5 A d5e] 2PoRe ¢
g wise] MIAAR YEYAEY 3 gk Eol das}
o, 2E YA S R IS 7k {1 S st
&, okxm2EA 2EoldZER Y fEdzes §
o &l % 23] e A0E YERTh

2. K& iAol o2 pHRF & AT H|w

1 AlgTe] A1 diAAlE 2 240 wel pH 2 341
oA g z2Te} Azke] 2}o]E B tHTable 4, Table 5). ©]
2B AL SN 77] Y3t "okd gatdEs S
S AETFE A &2 ATl Hske] pH 7} ©] A3
Huon, FAEE o gl SVt E3, o3 Zie
ol kAl & A7} A& F(No. 10, Table )X % GALE )
2 Hol 2g S sibdgd) opdaiale) A7l Eol
2 Azt §HA, Fabdad) obd Al E 2w A 11
H A @TolAe pH 9 & A% Wisle 109 Ald7e 2 A
o]& Mol ¥sith

3. X ChA|IMIE Hofet whol HIEH H|w

Hho] BE A A9 3 pHo F A= AP ok

Table 4. pH of the breads with fat replacers used du-
ring 4 hours fermentation

Group Fermentation time
no. 0 hr 1 hr 2 hr 3 hr 4 hr
Control 6.05 5.99 5.53 531 5.02
1 6.03 5.96 5.50 5.27 4.98
2 6.03 5.96 5.50 5.27 4.98
3 6.03 5.96 5.50 5.27 4.98
4 6.03 5.96 5.50 5.27 4.98
5 6.03 5.96 5.50 5.27 4.98
6 6.03 5.96 5.50 5.27 498
7 6.03 5.60 5.43 5.19 4.43
8 6.03 5.60 5.43 5.19 4.43
9 6.03 5.60 5.43 5.19 4.43
10 6.03 5.55 5.40 5.10 4.40
11 6.03 5.54 5.40 5.08 4.40

297 - B &3}

Robrlob RAHESEE

Table 5. Total titratable acidity of the breads with fat
replacers used during 4 hours fermentation

Fermentation time

Group no.

0 hr 1 hr 2 hr 3 hr 4 hr

Control 3.0 4.1 53 6.8 8.8
1 3.0 4.3 5.7 7.0 9.2

2 3.0 43 5.7 7.0 9.2

3 3.0 43 5.7 7.0 9.2

4 3.0 43 5.7 7.0 92

5 3.0 43 5.7 7.0 9.2

6 3.0 43 5.7 7.0 92

7 3.0 45 5.9 8.1 11.3

8 3.0 4.5 5.9 8.1 11.3

9 3.0 4.5 5.9 8.1 11.3
10 3.0 4.6 6.3 89 11.5
11 3.0 4.6 6.3 8.9 115

o

Ak hAA Q] HZF ¥EE No. 102 BT F, AwE
71t dizT-oke] AW AAE L7 100%E 7152,
1%, 2%, 3% 2 4%S A7yetHA 793 el v gAE =
AbatETh thETe] v &4 L 4.32 cc/glo 2 AW tiAA| 9
A7V 2% AlETe} w-8H o HiEtA T, 2% ©] 3o g A
W A A ArMEE S ALSFE AFY HEAHL dz
ol i8] Z718ld 2 k(Table 6), 4% H7HH 3% A7H¢
2L v4AE Jehfo] 2971 o o]} F7HEA @gkond,
3% A7FrelME vlgAo] izl Hidte 14% 718t
A hAA L FH A7 EE 3% FEelAnh AW A
of 9% %3 Z7t &k w5l £2 287 oven spring®]
o3 RN 2F SN AFe] R 2571 50T =
=@a7] A7tA] Ldsjopdzlold] AR EAdo] Ji&GElE ¥

& g9 ojtsleag Ayt wiEol FED AlFS] A

Table 6. Specific volume of the breads with fat replacers
used during cooling at 25T

Bread Specific volume(cc/g)
Control 432
1% 3.60
2% 420
3% 4.96

4% 4.90
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< 27 8= Y<(oven rise) &2 283+ A o7 A HTHES
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34 B3 BEALES H71E 0 break} shred 2 332
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Table 7. Sensory evaluation of the breads with No. 10
fat replacer used

Bread Taste" Flavor” Texture” Color”

Control  3.3+033"  3.1+0.57°  33+048°  3.24022°
1% 33:023% 322074 3.4£052° 324043
2% 344043°  3520.11°  3.8£0.53° 333048
3% 352067 358067 3.840.79°  3.320.53%
4% 354057 352007 3.8£039°  33x033%

Y Score from 5=very good to 1= very poor; “™° : Same letters
in the same row are not significantly different at 5% level.

* The addition level of fat replacers.

¥ Values are mean+SD.
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Table 8. Firmness of the bread with No.10 fat replacer

used (unit : kgf)
Storage time(days)

Bread | 5 3 ]
Control 8.0 14.0 18.0 22.6 24.5

1 % 7.0 13.0 17.0 21.0 23.0
2% 6.5 12.0 16.0 20.0 22.0
3% 6.5 112 16.0 18.0 20.0

4 % 6.0 11.0 15.1 18.1 18.9
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shio] Wo% 743t B il(Betchel & Meisner 1954)
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LEYXAEACN} IAPIRE G502 A8 S we
471 WS 2o 22z a8 4 V¥ £X 8
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