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Abstract

This study aimed to examine the quality and sensory properties of yackwa using baking soda (BS), baking powder
(BP), and yeast (YE) instead of alcohol in order to make a Halal standard product. The moisture content of yackwa
was the highest when BP was used, while the fat content of yackwa was the lowest at 1.5% BP, and the highest
at 1.5% YE. The chromaticity values (L, a, b) were the most similar to those of the control when BP was used.
The L and b values increased when BP was used, and decreased when YE was used. The swelling ratio was the
highest at 257.3+2.7% in comparison with the control when 0.9% YE was used. The leavening ratio was similar
regardless of the type and content of leavening agents. Hardness was 1,179.16+184.45 kg at 0.3% BP, generally
decreasing as leavening agent content increased. The resilience was 0.19+0.01% at 1.2% BP and lowest in the con-
trol, but its difference by leavening agents was not significant. The taste and preference were at 6.07+2.22 and
5.96+2.07, respectively, when 1.2% BP was used.
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M E FlTol H AFL2 AAH R S8 FHET AL
g o 2 9l]o] Zolx| 1 Q7|= dtH(Imfact, 2015). &
&2h(halal)> “3]-8-=|=(permissible) ©]Zh= o}go] 2 o] = ol gk Ao wep dEAe] &S A% AR
< HH (islamic shariah law)oll 938l 37k A& L3l A HIES gt o, 53] 201737 = EEEAE
(Lada et al., 2009) 2.8 T3] 22 mpAls AFRT oi 9 FE2L 1598704 s@A0 PE/E ST
2 o) AF Aute] AA §8EE AL WA o]SPL  (MAFRA, 2015).
HeE= A o)ooE &eEx U= AL FAYL U= ofh(yackwa)= FEHA9| T FREAM LIHFE FAR
b AFdA s A7), A, 7, Suke =4 W] ot 2 ste] E3 71§20 E wEs RS wEo] 7] H1
A R FL RO W), At o) ¥FY Ee ¢ ok o I DEH Dol thKim, 2015). D B
& 23 3 “E L ANS FsHAl e A) S5 5 2] Ao R wad fddes % AA 54 F skt
3L QThSeo, 2014). B AFAFL A AA Mg gov, AFoE iR Ed Mo P 5
20%5 AA S 2low 2019d9E dAe] 2ol 77he Uol7]E= SHATHJung et al, 2015). ekZke] FARE Wt
2% 53909 2R AT Ao oAEI Jow, & T JE, H, £24 B2 Y, Y B o= 4
DA ENN FASHT A A AZTA g3 A2 AGAE son], A2ols AL 3 591 A% HolA
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P7% gttt 7182 FE AES YA HARE ¥
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oFF g 5o] AFEHETHCho & Lee, 1987; Kwak et
1992). o]2f gt & ofx}o] Wi FAA o Wslol| =&
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oFFHETE oflUe}t W 5 gho A ARV E STt
(Lee & Lee, 2012). 3= FARER 2o0]lE Ho|up A&
ToE AAS o] ol de d@us /A JleH,
HP?M AREEE 718 A% F FoE SEuetd
3 73] gz A 17]17F S Y(Min et al., 1985;
Lee et al,, 2002), 2F=}e] FAE 5 el & A%
= A&Est=tl oM - Eel7| = st
Ho]Z oh9-o, o] 4tk ¢ & g 2t-A-Rell A E
2 AME = A RA AXTH T AR H7bE o W
o 725 AN A AEFS FEE e 29E YERY
(Lee et al., 1997). o] AThH= F3, NaHCO, (8
HYEF) 59 o8 olfS 7L doH, & & Zlo] &
FAe Tt *E}“’Ola‘rb FAE AHA 3, A1
3 BRI FEAaUdEFo| g

=

=
[RE= %

A st AxAlA =E
o7 3 4Ahg v é | ‘ﬂ%O}"q ojitslerAE W
A71aL, AMAE7F QLo HE7]7F AU = =R i
oS @7171% @tk (Hwang & Kang, 2013). #]o] % H9-
= WolHarhe] ©dg Hekstr] s ol 15\—‘4’, K]
A, LA (SFFAR)SE TR 4o T2 A= A
Aol Aol EA37] WiEdd T2E FIAAF FA
Aol glo| AAZ kA WS Sl WA oka)l WAl ds
L5 XHSESE 3 AFAREA HEo] Eo7be olfre
A A3t wlo]H Aavhe] AES Hobral F715 AlA
ste AT s AFRTIHE AA vt IS o
(Chang & Rhee, 1974). ARE W= Fo FS Hajsto]
ojibslEAel 4ES WE WO 7%1]““}294 WA =AM AL
SE= AoEAM YR, 71FXER, S4

3 ATHAnN et al., 2002). Hlo]7 3¢, wo]H A
= 25 g AFY Alxd AHEE F e AERoE
3FtH(Mian & Muhammad, 2004)

2 AFexe sEivete] dE 8 F 5 skl o
o] I E A &S FI8l e FARE AIAR
A A EE £ AT F e AEEA W) ed,
ot 9 aRE ARt fHtE Al xS, AlxE
ofte] 4 543 A 5AAE S8 TRAFOEA ThE
e dotRi, Ax3Y G 72AEE AT
skl Th.

M= A EH
N

oFito] Ao ALgH A FE 53 E(Baksul, Yangsan,
Korea), #7]&(Ottogi, Anyang, Korea), % (Dongseo, Jin-
2~ (Baksul, Busan, Korea), % (Baksul,
Busan, Korea), J=(Lotte Chilsung, Gunsan, Korea), %5
(Ottogi, Anyang, Korea)o]1Th. A 2= wo]7] 39

cheon, Korea),

okl Fd 54 387

(baking powder, Solvay Chemicals GmbH, Rheingerg,
Germany) W] o] 7] A~T}(baking soda, Solvay Chemical GmbH),
I2]3 §H(yeast, Jeonwon Food, Kimpo, Korea)S A&
st th AFAEEZAN = ZH(Otogi), = (Ottogi), L] 3L
=4ke] A4S AR e, HA e o
Incheon, Korea)E A}-&-3191 T}

(Sajo Haepyo,

JS

el M=
3= Jung et al. (2015)2] A2
3?9&‘4. 5, YR &=, 35, e
Z Z v A A (18 mesh, Chunggye Co., Seoul, Korea)el|
W& —?_F, ATE BaL W] g go|rt HEF RIS
WS REo R HA =9 A & "ol Wiste
H4 L 2-338] wkEe & Al "ol 08em FAZ A F
3emx3cm 7|2 ZAskth 9 =72 A ks s
110°Ce] 7]50llA 587 -2 5, 150°Ce] 71501A 5%
o 5171 3 HAA Alge A7 FAAsk el AU
o 24717 Ft JA LS AASAT o|FA AlxE A
o] Aol ARE-BIATE ol ¥ AYAEE
AR S ¥ FEA 7Este] FojeE27] Al &shd
OFEZ Fo 107 XU F ES YL A2l 43 &
ARSI, HAEAES & <
BaL FEA 7Hdste] Fof
AolFrA SEZE 7HE g & oA A E AE AL
Lottt WA= L7HF Sl tivlste] 0.3%, 06%,

rulo
o
K

Mo *

0.9%, 12%, 1.5%5 F7iste] Axsilen, dx7+=
g o] Az AHE-E= HF(alcohol 13%)E A}%o}@
A Z 3 TH(Table 1).
TEEE &Y
FETFS AR 237 E TAARTOA B3 = 1 g
S AFHs] FEZ7I(MA3S, Satorius AG, Goettingen,
Germany)E ©]-83to] SH o™, 33] whaato] gk
HERH AT

[¢)
AR 10 g2 Hlo]7fel ¥

< ol g3tk & &S 2 mL
o A4 10mLE 7t & 4=t 80°Ce] &0l A
EEHA 6037 7S & ohA] ofRE 10mLE ﬂéh
oA 23l & AYFEH K71tk of7]e) oH=
25mLE 718le] 7HHA EE] 4 F wplE Fo <>ﬂ l
2 Z718 99 Bl $ oA wplE Ba 1083 A &
3 A ASoEl2E 7Felal 1087 A4 e 4=
o] 73] Frys El‘?i *o%—ﬂ—% n)g] g F557)
Hote] A8 FEAH 2

Zji.?_{i(dry oven, OF22GW, Jeiotech., Deajeon,
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Fat content (%) = —s

A71M S ARS] FA, Wi W 718 FA, Wy $71sh
FET A9l FACIH

oFz}o] AT = chromameter (R-400, Minolta Co., Kyoto,
Japan)E ©]-&-3}e] W= ZFh(lightness, L), A= Fh(redness,
a), M= Zh(yellowness, byS &3t o, 33 & =
At FFpkS JeIUT o] uf AS-E 2T WA
e 747 1=97.31, a=-1.01, b=2.32 ©| it}

=

ofzje| |ot sl =X
Mz g BRAE ALE3 okte) H7]7] A3 H7 &

o] 2718 wwar] §lste stw, AR, a8l RolE

vernier caliper (H530-20C, Hanco, Sanghai, China)Z =%

SFRAL, =710l tigh v &S W= (%)= e AT

L, x W, xH,

Low,xm, 100

Expansion rate (%) =

oJ7lellA L, Ly §717] A - 3] ko] A2 o], W,
W, 57171 A - 9] ofzte] sk&Zo], H, H,: E717] &
- Fo ofate] Eolelnt,

IIAE 2N =5
okze] B4 SAHS 2447 98] ARE 1 emxl

cmx1 cme] Z7]Z2 A2 F texture analyser (TAXT Express-
Enhanced, Stable Microsystems Ltd., London, UK)E ©]-&3}
of AN, SHZALS pretest speed 2.0 mm/s, test
speed 1.0 mm/s, post-test speed 1.0 mm/s, distance 5 mm,
time 3's, trigger force 5g@]Ath. AME-E probe= SMS p/
50 probe®] 2™, 7d = (hardness), 4 2/ (adhesiveness),
5%/ (cohesiveness), 733 (gumminess), 44 3 J (chewiness),
B4 (resilience)E =731t}

A5, W A
N5E HhE QAT ARE WaEA A9E A
A)e] da-g olste] AFSIYCH, AR} A RALo]ol
£ A5E ATH YA A2 F =T san
S|

A3 A3= SPSS (Version 23.0, SPSS Inc., Chicago,
IL, USA)E Abg-3led BAARISIAL, frolah A5 e 2ot
A4S 3 F p<0.05 FEellA QAT 91524 (Duncan’s
multiple range test)l] w2} 4315t}

PAA ] FFe g Aolo] ME R {A T

Table 1. Based recipe for the preparation of yackwa with different leavening agents

Ingredient . . .
Lo Y N bk B oy e S Seme g B
agent (%)
Control 100 20 - - - - 25 19 0.35 0.25
03 03 19.7
_ 0.6 0.6 19.4
Baking 0.9 100 - 0.9 - - 19.1 25 19 0.35 025
powder
12 12 18.8
1.5 15 18.5
03 03 19.7
_ 0.6 0.6 19.4
Bj‘okégg 0.9 100 - - 0.9 - 19.1 25 19 035 0.25
12 12 18.8
1.5 1.5 18.5
03 03 19.7
0.6 0.6 19.4
Yeast 0.9 100 . - - 0.9 19.1 25 19 035 0.25
12 12 18.8
1.5 15 18.5
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< Table 20| YERAATH HEH o2 of7E Axsl=t]
AP’#EA—“— SHEE AHES 2T ASde ofF Ax
T TR 6.77%C10oH, HWo|HATE AMHEEIS
w03, 0.6, 0.9% H7FstAS 7A-Follvt @ FETFFS
YeplSl o, 1 o]Q]ef] AF o} Wo]A o ERE

l

AHEEIAE A Fole AE A Aol ols) Al oF
oF R Aol E HolA AUTHp>0.05). L& XA
Ao g HokE wof wWolHith SRE AMESINS o
Hihs WA o9H & AMESIS A TRl 52
Ao g YEPITH Lee & Lee (2012)0)] ¢l 3}ahz] =3
FAE AHEIAS 799 8BS ARREt S THER
% 3G Aol HAAE AMGIAS We TRl W
A YERgo, tiFE A o] ALgEs) #AIgle] g
T‘;:'_— AHESE th 2ok Zpo| 7t §le AR Bkl 2 Y
2~

7 ¥=3 472 Brh E3F Kim (2004)°] o) &k
EAA I AE A2 u] HAEHFS LA T AHelA
o] Ao E ARSIl EW wlo| P a1 o] 7k
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Table 2. Moisture and fat content of yackwa with different leavening agents
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Leavening agent content (%)

Control 0.3 0.6 0.9 1.2 1.5
. Baking powder 6.77+1.43"" 7.12+0.41*4 6.89+0.66** 5.90+0.70* 7.06+1.33* 6.47+1.50*
Moisture content . a bB bA bA A oA
(%) Baking soda 6.77+1.43 4.93+0.50 4.20+0.26 5.26+1.06 5.46+0.50 5.40+0.26
Yeast 6.77+1.43° 5.7440.48* 6.90+2.24* 6.24+1.05* 5.37+0.61* 5.40+0.21*
Baking powder  13.57+0.19¢ 17.49+£0.37°8  18.57+0.34* 17.61£0.54*5  17.81£0.17°* 17.17£0.17°®
Fat content (%) Baking soda 13.57+0.19° 18.64+0.21* 18.75+0.25* 17.88+0.44" 17.88+0.44 17.62+0.46""
Yeast 13.57+0.19° 17.74+0.22°8 17.03£0.10°® 17.42+£0.41%8  17.93+0.40"* 18.9+0.28*
"Mean+SD
*dsuperscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test
ABsuperscriptive letters in a column indicate significance at p<0.05 by Duncan’s multiple range test
Table 3. Color of yackwa with different leavening agents
Leavening agent content (%)
Control 0.3 0.6 0.9 1.2 1.5
L 37.09+4.24"°  32.73+£5.90 50.77+3.71* 48.48+7.75% 47.25+6.27* 37.13£9.86™
Baking powder a 0.54+0.32* 0.49+0.31** 0.36£0.30"%  -0.08+0.27*® 0.53+0.85** 0.27+0.37*4
b 10.33+£1.45° 8.46+2.26" 15.17+0.98* 13.61+2.53* 13.84+1.79* 9.89+3.55%
L 37.09+4.24° 32.4444.51%® 26.11£1.36% 26.61£1.52® 26.51£2.72® 21.1942.55%
Baking soda a 0.54+0.32° 0.36+0.42"* 0.39£0.37" 0.41+0.44** 0.40£0.49" 1.8640.60*
b 10.33+1.45° 8.78+2.17*® 6.10+£0.50¢ 7.200.80"" 0.72+1.90"* 5.32£1.17®
L 37.09+4.24° 42.82+£5.77**  40.42+8.11%8 26.18+1.25% 40.36+8.26"*  41.97+£5.63*
Yeast a 0.54+0.32* 0.31£0.32%*  -0.04+0.21°B 0.5+0.17* 0.10.20"A -0.80+0.36%
b 10.33+1.45° 12.01+2.32% 11.13+3.17® 5.48+0.60"" 11.34+3.18* 12.37+£2.21%

YMean+SD

““superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test

ABsuperscriptive letters in a column indicate significance at p<0.05 by Duncan’s multiple range test
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o7 BTHLee et al, 1997). A xe] Ao Mol A w2 %& BioH, Wil uet Srkeitt dadt
oot wlolHathE ARESIS Afdle tFE Uix AFE BT Kim & Kim (2002)9] 739 F7E 22
Toh Mol AeH Y A hFe] ME fo)H ol Molx] o YT AXY F ANEE 2 A3} WA FF
RO (p>0.05), AR Aole AR H7MFol S wWE FolF Aole YERlA fsken, & Ak 3
Soll whet A7) Fashs 43S Btk 7S AHEEE B 1847%= A 23S YERY
2Th Han (1982)7 Kim (2000)¢] SA7-ol ¢]apbd oz}
Waiz Fob5e A2Y ) BF, oFF 5 AHgSE 23y
B ] Tl e el A= Table 4°ﬂ vl &R os] grlrks o] sste] Al Aow B
WAt SRS AHES ko] Ag WS 186.6+  LSEAL o] £ APA ARE A AT HskE
3.4%= VEpstTE sgA o] SRl e %3}53 B H o] £ o dvkHEn
ol shgtis} Wl atke WA skt Jagle]
22t frol4 Apel& HolA 9%9}2tﬁ(p>0.05), Ak AEY
of w& 53 AFS HolA] Fshrt ol HvbE AF of Ax F AFA ] FH FFl wWE =4S
A o] oFo] AFLH Wrt= @Etnﬂu] AW 1.5%% FH&9 Table 50| VFERATE. ofzte] 7AA 22 54 & 7P
2ol & Hol7lol Fol A7) W]l AR ddEth & 23 A& Z X (hardness)t B E (resilience)>Z A=
B Aol 09%E ARESllE 7% 257342 7%2 7F = e AFASE W AE UM e 54oR
Table 4. Expansion rate of yackwa with different leavening agents
Leavening agent content (%)
Control 0.3 0.6 0.9 1.2 1.5
Baking powder 186.6+£3.4% 183.242.1%4 202.0£1.04 168.8+1.8° 195.7+3.4%® 180.1+£3.9*
Baking soda 186.6+3.4" 204.8+2.9*4 209.5+1.1%4 190.4+5.1°° 207.4+1.9% 211.541.3*
Yeast 186.6+3.4 205.0+2.6"* 219.542. 1% 257.3£2.7* 241.243.0™* 186.3+4.9%
"Mean+SD
*dsuperscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test
ABsuperscriptive letters in a column indicate significance at p<0.05 by Duncan’s multiple range test
Table 5. Texture analysis of yackwa with different leavening agents
Leavening agent content (%)
Control 0.3 0.6 0.9 1.2 1.5
Hardness (kg) 698.63+£364.86™ 1179.16£184.45 903.45+395.13* 473.28+149.26**  435.09+101.17** 355.4482+115.51*
Adhesiveness (kg) -42.11£18.94*  47.16£32.66  -20.04424.56™" -15.08+9.75"* -7.4749.94%4 -18.25+14.97**
Baking Cohesiveness (%) 0.38+0.08° 0.44+0.15>* 0.44+0.08"* 0.53+0.04"8 0.54+0.02"* 0.58+0.03*
powder Gumminess (kg) ~ 264.81+134.45% 505.03+158.78*  409.47+231.10™* 250.28+69.06°A  235.94+53.49™4 205.07+55.79°
Chewiness (kg) 173.85£116.71°  350.44+£124.52**  296.54+182.59"" 171.88+45.64°*  164.41+39.18"F 159.81+46.77*
Resilience (%) 0.110.02° 0.15+0.06™* 0.15£0.03** 0.18+0.02* 0.19+0.01** 0.19+0.03*
Hardness (kg) 698.63£364.86™  996.09+454.32**  295.08+103.42  365.18+156.08"" 470.87+288.91"" 340.68+63.02>*
Adhesiveness (kg) -42.1118.94™ -9.1249.42°* -6.46+4.48* -14.58+6.53* -9.95+9.33* -7.15+3.59°
Baking Cohesiveness (%) 0.38+0.08° 0.54+0.04* 0.49+0.08** 0.55+0.05* 0.52+0.06™ 0.46£0.10°"
soda  Gumminess (kg)  264.81£134.45™ 533.97+£227.17%%  142.54+4541%  200.18+77.23"%  239.70+£139.53" 157.41+47.75%8
Chewiness (kg) 173.85£116.71°  402.84+£159.23**  119.66£37.92"  164.50+60.43**  191.92+124.91"* 123.60+35.86""
Resilience (%) 0.110.02° 0.18+0.02** 0.16+0.03** 0.18+0.02** 0.17+0.03** 0.14+0.04™"
Hardness (kg) 698.63+£364.86"  438.08+161.39*®  226.88+100.55*% 243.85+86.77°F  209.26+76.94* 181.96+234.23
Adhesiveness (kg) -42.11£18.93*  -19.64+12.64**"  -2038+13.62**  -21.68+19.31* -13.23£7.01*4 -7.81£6.51°
Yeast Cohesiveness (%) 0.38+0.08" 0.510.05* 0.48+0.03* 0.49+0.02® 0.50+0.08** 0.50+0.04®
Gumminess (kg) ~ 264.81+134.45" 220.37+61.60°®  108.18+45.74"®  118.03+40.70*® 103.36+37.38"  90.20+88.47"
Chewiness (kg) 173.85+116.71*  153.22+54.88 77.87+32.83" 75.30+12.58" 71.51427.22°8  73.47+48.49""
Resilience (%) 0.11+0.02° 0.16+0.03* 0.1420.12%* 0.13£0.10*® 0.14+0.03*>" 0.14+0.02"
YMean+SD

*dsuperscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test
MBsuperscriptive letters in a column indicate significance at p<0.05 by Duncan’s multiple range test
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L,
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- AL AHES 2T 698.63 kol AT Hlo]H
gl e} wlo]H ATE AME-SF oFe] A9 HUbEe] AS
= AE7E 24 Vel Hrbere] Skl whet o
AoAle= FAR A2 AE7) wolAle AFe B
iR B519& 7ol M7 daEgle] ¥ Ax
e YEAT ol izl Hls) B3] AXHA
Witell 71xZo] A FAE AL olof wEt W HE S
ol Aoz FAekETHChabot, 1979, Kim & Kim, 2001).
An et al. (2002)°] WEW FRo] FTFE G st A
< Alxste] WFe] dAS dArjFos AFENS i &
RO ARG o] TS 2F o] W XA AL whekgto]
2otk B8] om,| Lee & Lee (2012)% 3}3H2 =3
AAE AHEste] TS A3 w Hrto] Skl
mEtA] AE gho] HolXe AEFS Hof 2 A fARS
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Table 6. Sensory evaluation of yackwa with different leavening agents

Leavening agent content (%)

Control 0.3 0.6 0.9 1.2 1.5
Appearance 6.30£1.51™ 6.07£1.60%* 5.67£1.40% 6.55+1.48* 5.45+]1.68%* 5.13£1.46%
Color 5.50+1.93° 5.83+1.63*8 5.7+1.49%A 6.38+1.42% 5.28+2.05 5.9+1.73%
Baking powder Flavor 4.77£1.87* 5.14+1.53*% 5.23+1.50* 5.14+1.46" 5.6842.02%8 5.6£1.79*
Taste 5.17+1.72% 5.24+1.85% 5.77+1.50* 5.5542.05 6.07+2.22% 5.9+1.86*
Preference 5.03+1.95° 5.00+1.79** 5.67+1.75%4 5.76£1.62** 5.96+2.03** 5.87+1.70*
Appearance 6.30+£1.51* 6.97+1.40* 4.69+1.67° 4.53+1.25%8 3.83+1.56°8 2.60+1.57°®
Color 5.50+1.93° 7.00+£1.97*® 5.36+2.06% 4.17+£1.23® 3.80+1.56% 2.77£1.17
Baking soda  Flavor 4.77+1.87° 5.62+1.72* 5.55+1.70* 5.77£1.78* 5.20+1.65* 4.47+£2.10°®
Taste 5.17+1.72%® 5.77+1.52 5.79+2.04* 5.47+1.74%4 4.83+].86%F 4.37+1.92%8
Preference 5.03+1.95® 5.97+1.16* 5.90+1.92** 5.73£1.17* 5.00+1.86%* 4.47+1.83%
Appearance 6.30£1.51%® 6.63£1.63*8 5.10£1.83%A 5.30£1.748 5.37£1.90%* 4.43+1.85%
Color 5.50+1.93% 6.67£1.71% 5.77+1.85% 6.03+1.56™ 5.7341.74%A 4.93+1.91%8
Yeast Flavor 4.77+1.87° 5.27+1.68%* 5.67£1.75%4 5.60£1.77%* 6.17+1.64* 5.17+1.78%AB
Taste 5.17+1.72% 5.70+1.56* 5.13+1.87* 5.27+1.70 5.2742.05%8 4.79+2 .32%
Preference 5.03+1.95° 5.63+1.54* 5.45+1.64% 4.87+2.02% 5.41£1.97% 5.00+2.12%8
YMean+SD

*dSuperscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test
ACSuperscriptive letters in a column indicate significance at p<0.05 by Duncan’s multiple range test
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