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Abstract In this study, by replacing makgeolli in jeungpyeon manufacturing with
won-ju (raw makgeolli) and standardizing the mixing ratio, it was intended to
provide information that could suit consumers' tastes and utilize the added value
of won-ju (R10, R20, R30, R40 means amounts of raw makgeolli). Raw makgeolli
content did not significantly differ in moisture content. pH, L value, hardness and
gumminess decreased with increasing addition of raw makgeolli, while the b value,
adhesiveness, springiness, cohesiveness, and chewiness were increased. The
specific volume was the highest following method R30, and the expansion rate was
the lowest following method R40. The observation with Image J showed that as the
amount of raw makgeolli increased, the pore size became larger, and the number
of pores decreased. As for the sensory evaluation and results of jeungpyeon, the
R30 group showed the highest score in all items(flavor, appearance, texture, taste,
overall acceptability). Therefore, this study suggests that Jueng-pyun produced
with the R30 mixing ratio has excellent quality and sensory characteristics.
Furthermore, the results can be used as foundation data for the standardization
of won-ju jeungpyeon production.

Keywords jeungpyeon, won-ju, quality characteristics, image J, standardization

1. ME

A 2HE LulolA B FA0F AH|Eo] gton FHAHE Aot FF Aa
SHERt ofdel, QledlE FwolA EH|oHA] ot A7k AFH A HIRte|u 25 ARl ool
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S, 2017). 8y T AL HstE A AW
20199 =4l 1919 47k 59.2 kg & 20189 61.0 kg
4] 3.0% Z4AFeH, 20119 71.2kgoll vlal 16.9%
A5t9HFood Information Statistics System, 2021).
oo wet & AH[F FXZ et YFO=E Tt & 7
A1 E ol gigt A+t E8sttH(Park 5, 2019).
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St= Ae og Ao wet 714, JH, 7%, &Y
& Edu, §a7IRo] 448 E J7iet & EaAr|
710l AA TE= HE TREAE|HLee 5, 2004). %
2 g 35 YA succinic acid, lactic acid, malic
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St ofgfZol Utk TEu HaIFgolA EA; g
7 FE A B SRt E ofb HxO| THAE ZHT
g lom, &3k, uhde]o] $aEo] Sl fAREol s A

Olﬂ rﬁ
ljﬁ. lO o -lo

JE E4o] B AER}Y] H4eAEEZ AN & ATt
FAE 0] COE TS| n&o] vl -2 QAR LR E

AL gl Ao Y57 0k 9ok B2 A2
o]

=1 o9 97)At Ae] SRR
?ﬁ%ﬂﬂ 0] JFsH 77} =t Aol 31

5, 2019). 11 % 9489 71 A A9l 4F
RS 14 BHgolng B3 AS R, s
27 A% o7kE Ed) AL ujgl ujdlo] oity AL et
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Ad7tste] SAsta g gto] AtiA o= 7hHeJA|al, ofAx}
g 22 Ay A4 59 f714kE Hrkske AE
A dfiof sh= EAI%0] Utkson &, 2011). 2] &
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2. Mz % diH

2.1. dsE

AYoA AMGSE AR A7 20229 %0 B4 &5
A WA 712 (Rice flour, Sandeulbonga, Sejong, Korea)
£ FHiste] ARESHIAL, e &5 2 2P oA
(raw makgeolli, Hongju-jujo, Hongseong, Korea) A|
ZHtol ARgeltt. A®H(white sugar, Samyangsa,
Seoul, Korea)¥} AFfine salt, Daesang, Seoul, Korea)

o At S REutEOA Fullsted AR&3ElAT)
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Table 1. Formula for preparation of jeungpyun

Ingredient Capacity

R0  R20 R30 R40
Rice powder (g) 500 500 500 500
Sugar (g) 100 100 100 100
Salt (g) 5 5 5 5
Raw makgeolli (mL) 10 20 30 40
Water (mL) 290 280 270 260

"R, raw makgeoll;
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| Sieving |
|

| Warming water at 40C and raw makgeolli at 27°C |
|

| Dissolving salt and sugar in water |

|

| Mixing heated raw makgeolli, water and rice powder |

|

| 1% fermentation at 37°C, 16 h |
|

| Punching |
|

| 2" fermentation at 37°C, 2 h |
|

| Punching |
|

| 39 fermentation in a steamer at 30C for 20 min |

|
| Steaming at 120°C for 20 min |

|
| Steaming for 10 min (turnung off the steamer) |

|
| Cooling off |

Fig. 1. Preparation procedure for jeungpyeon.

Y5 39 vrs3 SHO| pHe AR 99 vk, da

H7HA] & 33 FsHqich 8
= 5 gol SFF 45 mLE 7ot
stomacher(HG400V, Mayo International SR., MI,
Italy)& o]&ste] #&38E & paper filter(Whatman
No. 2, Whatman Ltd., Piscataway, NJ, USA)E ©|-&3}
of oja} ¥ oB}HZ ARSI pH meter(FEP-20,
Mettler Toledo, Zurich, Switzerland)E ©]-835fo] &4
Sith SHO| pHe S8 5 g& WHoR AE & /T
45 mLe} &3t &, E4|7](BL642KR, Hai Xin Technology
Co., Ltd., Schenzhen, China)= 40%7F 43t & =W

WS FU WHoR St
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2.5 Mz =X

45 FH Are FH 3 FE2 colormeter
(CR-400, Konica Minolta Co., Osaka, Japan)& °]-&
ot 245191, Lgt(lightness), agt(+red/-green), bk
(+yellow/-blue)& YEFHIS. ARESE standard white
surface= 1=93.63, a=-0.39, b=4.110]3lom, AFL
747} 153] ¥ S7sto] Bl REHAE YER LT

26 HHX Y mEE =X
RS B9 YT AHS Ui Aos A
B Ggsh, SAL 42S o]g3lo] S5, )
L FANBEOR 24T F, 0 42 olgste] ek
Ack. BRES o] E= AH9 HalgS dHY He=
Ue Zog SHY SHFEY 7MY w2 ¢ SHY &
9 o|o] HFZS AHa Aot
sfol erielth WS VAL
BA2 e

FJI

[©)

"+ E2E

Expansion ratio (%) =

Height of the highest part (mm)

x 100
Average height of both sides (mm)

Volume (mL)

Weight (g)

Specific volume =

2.7. BF 09 B2H ¥ JIF M+ 27/
o %3?_4 g 8 71E et 2719 $42 Kim
5(2022)9] "ol &oto] drlddE S8 APt

dF FHY "H2 FHo] HolA AE F DSLR
camera(EOS 7D, Canon Inc., Tokyo, Japan)g ©]&s}
o 49 ¥ VA, 1T el 271 SR Yok
S 27 7]s°] Y= EIVI(CLX-3185FW, Samsung,
Suwon, Korea)E o]&3to] A= 600 dpi FZFo)A
A7 F 500x500 pixel2 HASHY Image ] ZE2I1H
(Image J, National Institutes of Health, Nethesda,
MD, USA)L = 7|3 7ot 2715 &EAstqlth
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AF 299 2 242 ZH 2x2x2 cm’E 3]
IR polyethylene EAA 0] Hitsto] 79 TS 9
11, Table 29 %A 5}oA Texture Analyser(TA-XT2,
Stable Micro System Ltd., Haslemerd, UK)E o]-&3}o] &
A5}t o] Ax(hardness), F2Hd(adhesiveness), &
A(springiness), -&%4(cohesiveness), 24 (chewiness),
A/ (gumminess)?] 2 UEHHSIH. 27+ 203] GHe &
ot HAg+ ESHAR YERY QT

29 .T_'/b.lﬂ]/
A% ZH)

04116‘15'_

=29 1

oT
}c}Eoﬂ dstel S8 Aus F A
1 L AZT F 1A% 5%

H=grte I2iskn sHY 308 AA5H
4

lyethylene Aol ol 3xH]
o drEs :H'-/‘]ﬁ}oq Asstitt. g rs &
(flavor), &J¥appearance) ¥ M(color), 2& 7 texture),
JH(taste), 8HHQl 7] S % (overall preference)g 78 &
w0 (1% e Holah, 78: v Forde) WS
s, £ A0 Bl 3EdeE 43U
Q3o sae we % 1 FAO g ARag
(Approval Number: IRB_2022-77).

2.10. &2/
Age) RE AT} e EARA T2 [BM SPSS

Statistics(Ver 25.0, SPSS Institute Inc., IBM Corp,

Table 2. Conditions for measuring texture properties of jeungpyeon
using texture analyzer

Measurement Value
Deformation 70%
Trigger force 50¢g
Load cell 5.0 kg
Post-test speed 5.0 mm/s
Pre-test apeed 2.0 mm/s
Test speed 1.0 mm/s
Plunger diameter 75 mm §
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Armonk, NY, USA)E AH&sto] B g+ E2HALE e
itk LA EAREA(ANOVA) 332 3 +
Duncan’s multiple range testE AM&5lo] p<0.05 =%
N fo48E A

3. Ziat A

dF S 2t S4HY =l
Table 30| Uetgich. A5 SHY &
R20, R30, R40°] ZtZ+ 40.15%, 39.96%, 39.85%,
39.80%% A H7FFel o3t F-9&Q Atol= YELHA|
ottt £ AolAE HA A= =3 Y59 3ol 300
mLE 4F5p7| wfio] Rk & %S A4 L2 A
o8 At HAAY FE55 F7 TH dFNE F
H A zof| AMEE= HA A= F M7t Hleo] Y5t
Faergol & FFE A Zob F-ZQ1 Apo|7F YEA|
Aoty B sk 3 (Lee?t Kim, 2019), A =2 H]
&2 FYAIRE 9 Ao A L o]} T2 AIE HIISHG
tHJo%} Yoon, 2016). S Kim 5(2022)9 =48
7S 2Y AFoME FH AxRA| AA 59 F A
7F Bl&o] LS, A7 9] &Rl Zol7t glof

2 7ol fARE AL vehi

&

3.1. 2 g3
e =x Ane

T
ool
[e)

rlo
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3.2, ZHS pH

U+ A7VFE 2t SHd I ¥k pHE 4% 2
= Table 39 UEMIT A% Z& ¥k229] pH(O h):
R10, R20, R30, R40°] Z+Z+ 6.80, 6.70, 6.63, 6.58%
UEREI, Ba & ¥59] pH(18 h)x= Z+ZF 5.09, 5.05,
4.97, 4.928 FRINYE AXHA pH7} Wop o,
&% 95 SHY pHe 2442 5.42, 5.36, 5.34, 5.32&
=] pH7F &R tHp(0.001). ¥ A4 ASH
9] pHE 4.3001%10H, $¥ 553t $HO| pHE 9F
A7V S7tol whet Asklnh ol=e it Y39

(e AN ofN

W2 pHOl Qe Ao AlmsH, 4 29 A7 S8 <
THKo%t Sim, 2014)9} 9= H7HgE et S8 A
(Kim 5, 2022)A% pH7F W& AEe] A7t wet
SH| pH7F Wordrtar Birsto] 2 Aot fARE B3

< YESlH pHE 939 B8 XY AS 50t
Axg2 &got=d], Z4 IR O {f714H9] SR
Lo gk W=t Parkd Suh(1994)= HaHYS
AWA pH7F AAaste olf=E B0 FHEolSle At
o] 451, AR 93t succinic acid®} lactic
acid 9 f714F Ao & Ao g Husiqlty. & AF
oHE pH7F BRI & 3A SHH= 2= AsdH

Moof e

Table 3. Quality characteristics of jeungpyun with different amount of raw makgeolli

ltem R10" R20 R30 R40 F-value
Moisture content 40.15+0.96% 39.96+0.87% 39.85+1.07° 39.860.60° 0.125
pH 0h 6.80+0.02° 6.70+0.04° 6.630.02° 6.58+0.02° 56.225"
18 h 5.09+0.02° 5.05+0.034° 4.97+0.02° 4.9240.02° 36.280"
Jeungoyun 5.4240.03° 5.36+0.01° 5.3440.02% 5.3240.03° 16.6717
Color values L 79.8120.98° 7871£1.13% 77.82+1.67° 75.91£0.27° 8893
a -1.6310.04% -1.53t0.04° -1.65£0.10° -1.58£0.07% 2.898
b 2.8340.18° 3.69:0.50° 3.7540.46™ 4.26+0.12° 11.864™

YR10, jeungoyun with 10 mL raw makgeolli; R20, jeungpyun with 20 mL raw makgeolli; R30, jeungoyun with 30 mL raw makgeolli; RA0, jeungoyun

with 40 mL raw makgeoll.
MeantSD.

¥ dyalues with different letter (™) within a row differ significantly by Duncan’s multiple range test (p¢0.05).

9"0(0.05, "p<0.01, ~"p(0.001.
h, hour.
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&0l BaES FYS| sl frl4kolv f7]obm| At
4 7|8} JEE9 EotARl 450 & Qlsto] pH7]' =
7Ft A0 AlmHn. ol ‘:‘11174”4 FE5 @7} C

T(Lee2 Kim, 2019)2F =rdg] &
HKim 5, 2022)°14 % 4t
9] pHE #ASHAY, S5

thl F7Hele] B ATsh SAR

lrol'
>,
_}L
o)
o{}l
N
B
—-
rH
01)1
r |
¢
roN

3.3 Mz
A3 A7tEe 2Ee SHY Mx 24 Aie Table
3o Yepfigler. & AgoA AFEE 959 M= L%k,
agh, bgkol Z+z+ 58.46, -1.89, 9.18% &3H%oH, ¥
T A7MEE 2ES SHY A= L batolA WAX*
ol Zol7} UERFTHp<0.001). LIS P=E uehfd,
R10, R20, R30, R40°] Z¥z+ 79.81, 78.71, 77.82,
75.912 F3Eo] 95 I7IFo] /1S Y A
SATHp<0.001). agt> FMZ=E Yefim, R10, R20,
R30, R400] 22+ -1.63, -1.53, -1.65, -1.58%2 &% o]
AT 71l mE ANl FoAQ Zpol= YEhA] &
Tt bt FHEE YERAH, R10, R20, R30, R400°]
Z¥7} 2.83, 3.69, 3.75, 42608 ZAE|o] UF H7lo]
7S FHE= STkl As E 4 AATHp<0.001).
Yoon(2003)9] dolA wrde] A7kF S7] wEhA] L
#hol FAastal bitol $7Fshe A Wy E/9] Mo 9
St Zlolgkal B skt 3 Jo2t Yoon(2016)9] A+
NHx vtde] H7kF 7kl wet Lgko] ZrAskal bglol
7Kt A Barsto], 2 Aol fARE 23HE YT
wreba] 2 Ao A P Hrheo] SRkl wat Lt
A0t bgkel S7Hs AR Y39 Ao] HrgEgl7] o
ol At

34 b’/x/l'-l al glife

U5 FA7FES 2T Y HIAAL Fig. 200, BRE
< Fig. 391 &4 2% Ueigith HIA14& R10, R20,
R30, R400] Z+7} 1.29, 1.40, 1.50, 1.48 mL/gC.& &4
9, HEL 27 140.06, 141.86, 139.49, 135.14%
2 SR HAES Y At vt fogos
S7Fsttt7E R302 R4001A 718 =2 b UehlsloH

970

o

o

Specific volume (mL/g)

a
15 | [
b

14 |

13 | [

12 |

11 |

] . . .

R"10 R20 R30 R40

Fig. 2. Specific volume of jeungpyeon according to different
amount of raw makgeolli Different letters (a—c) on the bar
indicate significant difference (p<0.05). R means different
amount of raw makgeolli (mL).

150
140

- b
b
130
120 |
110
100 s :

R"10 R20 R30 R40

o

o

Expansion ratio (%)

Fig. 3. Expansion ratio of jeungpyeon according to different
amount of raw makgeolli Different letters (a-b) on the bar
indicate significant difference (p<0.05). R means different
amount of raw makgeolli (mL).

(p<0.001), R30Et} R409] H|A A o] A

Ao, 7 23 Fof ARl Aol
o] 7Fg WA 2=, RA0S AT THE FEA &
ARl Aol= YetA] ekttt Kim¥ Park 5(2019)2
rdelols AT RV o s EghE o] St B
TEEIL, Lee 5(2004)9 AFNAE TS sl
proteaseE S| H7lolo] Adst A3} & thiZo] &
d) 2 B3el JTe o wasialt. Ohef Oh

o gi=ef e ikl 40}01 e =
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]

g0z Qlstel PYTRIt FHHl COS B
=
= =]

o w5 % Folt F7ksH: Aol

HH:I

2

EhA

_O|L
)
&
re
o)

XL FoNE Bl Fad AT &
9] A5zg o7 9lsla] FAH WA LRI} da vty
A& Qlote] ABAH COE EHot JSHY Huj7t 7

u

—_

ol .

37187 oAl fastke A2 e 98] ¥4d CO,
o] ol ofote] P27t A= FAHA FokL 5
Hd Foo] gag vehd & il Busitt(Na 5,
1997). & A70)42] R402 AF2] Fol @ol CO.9| ¥
ol ofste] P2 FAgo] ol W] Fu7t A
SHATAL Ak of, HA A3} WAEC] 7H E¥HE R309
Yo}t =9 Hlgo] 7P oldAoltal AEH.

35 B 2 JZ HE

A3 Hrtge 2Ee SUS A% oW ARE
Image J& ©]83to] B4 AP Fig. 49, 7|5 ¢t
7189 371+ 7+ Fig. 59 Fig. 60l UerUgitt. 7139
4= R10, R20, R30, R40°] Z+zF 210.80, 166.13,
156.38, 88.002.2 A+HALH, 7|59 7]+ RI0,
R20, R30, R40°] Z+z}F 0.76, 1.08, 1.13, 1.86 mm*&

R"10 R20

S gof RE] Q= glutens AEJAZL &
AtE2E g6k, a7 BAske CO, 2 #3718 =
Aol whEo] A  7taddE Fojol=t, 22 254
22 A 249 4Yo g st YR g4l
oJH1l, o]& Qlsto] 7tA EF o] ofsto] W [ALGE o
34 22Z F/4517] ofdt. 18y SHLZ TagolA
VRA A GA o] A B SRIoE ol Hk 7}
A5 ZJT £ 9lom, &3 w0 gaEo] e H4t
ol oot} BAgE EdI & AR A5A-goF Qlsto
FF27F A0l COE ZA-SH] gl wat AR
TATRE FNE 4 e AR EEA JUtHOhet
Oh, 2009). & AolM = A3 H7FF F7tol| wet 7]
39 = #astL, 7159 27)17F SR AL dE 1
% LA Ty} o] A, T2 A A HE
9] A5A-g o= Qlsto] Y27 A= COE £
51971 WZolgtal Al ol TEVIRY] AUbES
g2lgt duEH A4 (eong 5, 2016), WA A7l
g3t 28 AZ(Kim 5, 20229145 AR 29E 4
EFigitt. Koot Sim(2014)9 4 552 7kt 4

QAToA] e A9 SR A34o] FEste] WRE Q)
stol whepe] CO7H WA Al S AL U 7130l

R30 R40

Fig. 4. Appearance of cross—section on jeungpyeon with different amounts of raw makgeolli, A, scanned images of cross—section
on Jeungpyeon. B, binarized images of jeungoyeon by image J program. "R, raw makgeoll
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250

a
= T
c 200 b
=) b
=
o
o 150 +
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Fig. 5. The number of pores in jeungpyeon added with different
amount of raw makgeolli. Different letters (a-c) on the bar
indicate significant difference by Duncan’s range test (p¢0.05).
R means different amount of raw makgeolli (mL).
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Fig. 6. Pore size of jeungpyeon added with different amount
of raw makgeolli Different letters (a—c) on the bar indicate
significant difference by Duncan’s range test (p¢0.05). R
means different amount of raw makgeolli (mL).
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Table 4. Texture analysis of jeungpyun containing with different contents of raw makgeolli

Item R10" R20 R30 R40 F-value
Hardness (N) 3,291.27+448.36% 2,845.654501.91% 1,815.41£189.29° 1,669.574201.05° 59.500"
Adhesiveness (J/cm) — -701.47+125.30° -410.174111.08° -306.00£343.30° -343.30£86.06% 39.705™
Springiness 0.39+0.02° 0.50£0.03° 0.80+0.03° 0.84+0.06° 392,582
Cohesiveness 0.39:0.01° 0.4140.02° 0.50£0.02° 0.53£0.02° 168,047
Gumminess (N) 1,284.99+167.83 1,175.22+187.37° 902.43+96.22° 881.94+117.91° 23.062™
Chewiness (N'mm)  504.73+65.42° 590.84113.89° 725.66£79.24° 740.61£117.07° 15.116™

"R10, jeungoyun with 10 mL raw makgeolli; R20, jeungpyun with 20 mL raw makgeolli; R30, jeungoyun with 30 mL raw makgeolli; RA0, jeungoyun

with 40 mL raw makgeoll.
MeantSD.

Fdyalues with different letter (%) within a row differ significantly by Duncan’s multiple range test (p¢0.05).

95¢0.05, “p¢0.01, ""p¢0.001.

Table 5. Sensory properties of jeungpyun with different contents of raw makgeolli

Sample Flavor Appearance & color  Texture Taste Overall acceptability
R10" 4.14+0.69%° 4.14+0.69% 4.14£0.90° 4.29+0.76° 4.57+0.79°

R20 4.86£0.69® 5.00£0.82° 5.00£0.82%° 5.140.90° 4.7140.76°

R30 5.43+0.79° 5.29+0.76° 5.430.53° 6.00£0.82° 5.86+0.69°

R40 4.86+0.90% 4.57+0.63%* 4.29+0.76° 5.29+0.49° 5.710.76°

F-value 3.500" 3.260° 6.063" 4408 5.532"

"R10, jeungoyun with 10 mL raw makgeolli; R20, jeungpyun with 20 mL raw makgeolli; R30, jeungoyun with 30 mL raw makgeolli; RA0, jeungoyun

with 40 mL raw makgeolli.
MeantSD.

Fdyalues with different letter (%) within a row differ significantly by Duncan’s multiple range test (p¢0.05).

Y0¢0.05, "p<0.01, *p¢0.001.
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