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ABSTRACT

The objective of this study was to evaluate the antioxidative activities and quality characteristics
of Yanggaeng made with the addition of Molokhia (Corchorus olitorius L.) powder. Molokhia
powder (1, 3, 5, and 7%) was added based on the total weight of white bean paste. Total polyphenol
and flavonoid contents, as well as 2,2-diphenyl-1-picrylhydrazy (DPPH) radical and
2,2-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical scavenging activities of
Yanggaeng, increased with the increase in the Molokhia powder content. There was no significant
difference in the moisture content of Yanggaeng between the control and additive groups. The
pH value and Hunter's L value of Yanggaeng made with the addition of Molokhia powder, tended
to decrease with an increase in the content of Molokhia powder. However, Hunter's a and b
values significantly increased as the amount of the Molokhia powder added increased. The sugar
content of Yanggaeng in the control group was significantly higher than that in the group of
samples made with the addition of Molokhia powder. The texture evaluation of Yanggaeng indicated
that an increase in the Molokhia powder content resulted in an increase in the hardness,
cohesiveness, fracturability, and chewiness, whereas adhesiveness and springiness decreased.
These results indicate that the addition of Molokhia powder to Yanggaeng may be useful in
improving its antioxidative activities and quality characteristics.
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I. A&

F|T =19 ASIFIT A7l gt e F
7t= A o g Az et
490] S7HEHA HAXE & IFa E AH8A

4o et TiT} o]F o83t WA SHAE
.4 31 487 F71ekal Atk(Park et al.
2004). E3F U] AH[ARY] ThefRt AR =] Bt
A =7t SHEHA ofdd JAE &
g 7154 B A ¥ AlEE9 Ade] o
F5HA o]Fof AL AtHLee & Kim 2009; Kim
et al. 2013; Kim et al. 2015a; Lee et al.
2015; Moon et al. 2016)

ofdd i F2 shel EZ7]oHMolokhia
= Molokheya, Corchorus olitorius L) ©]
HE] AF5) A%t 1 YA E Sh= muhat
(Tiliaceae)?] =34 A&Z(Uhm et al. 2015),
O|FYEo A= E=7Iot ol Y2 L ArE &
<> Y A28 ARBSIAHIL PHAzuma et
al. 1999). = 199595 E S&HZH A
BA71% oF SAONA AR E F27]ME A&
Aupstr] AlZstlon, o538 12 tEet 715

o 7ste] Zslo] - molthjung et al.
2003). E&7|ololl= Sl 36.7%, FAFA
29.7%, AAAY OgRF 22%, 3&o] 11.1% F=
x3tE]o] QItHEl-Mahdy & Sebaiy 1984). H]E:
9l E, By, By, C 9 folic acidS v]&3gr v|ehdl

2ot ole}t Z, 91, Z4E, F 5 4 i
49 AA &85k Y Oshodi 1992) E3] 4]

OJFAE 37.4% T3 (Jung et al. 2002),

1 99| cardiac glycosides, terpenes, flavonoids,
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fatty acids, hydrocarbons, phenolics®} Z-2
ceye el ERskta A gtk
(Abdel-Razek et al. 2022). -7t=2831} ZH|9l

T FHoli(Farag et al. 1998), ol B2 7}

Fgt —ﬁroﬂi Folu AlgA| 59 HasE vl
ZeFo] 53] Wol FPAS) 9 L-Slajut
gt 7111]15113}_1_ B 519t Jung et al. 2002).
Ahmed(2021)2 EZ7]ot] 75 A =
As0] Fdhk, A}, FA5 T I,
A7 Beay, dE=27]ek ARl
7F U= Ao ® HoZIohl siqint. kS 527
= SEIAHE Aotay), HEZiA, et 22
THIER AT aY 59 252 7 e A
o2 ByEAtHAzuma et al. 1999; Hwangbo
et al. 2009a; Kim et al. 2011). &&Z7]o}o] o
St =) A8 A2 EZ7]oF Aufo] Tt A
THHan & Yoo 2009; Uhm et al. 2015), &2
710t o #5521 A4 o372 E4(ung et al.
2002), dF9 EFHAHE dAtolA e E27]0f
9] J3HJung et al. 2003), BEZ7|oIE H7I5H &
A5 HaEe] FHYAHE /HHRIHKIm et al.
2011), 71573 &9 AA29 &-8(un et al.
2019) 5°l Utt. E3 E27]oks o]-83t A7)
o] It AFE= E=7]0F BES F7Ist] Al
Z3F A3t Bao] 3t A¥KKim et al. 2015b),
43 AAA|(Hwangbo et al. 2009b), 47
(Choi 2021)9] 7Hdto] 3t Ao] HiEQict.
P BSE I, A 7= ARE 5
o = AEOZ(Kim & Lee 2012) FEHI
@S 7HIA Q 01 Ao} e 7} FzokA] et
eelojy ofdd et 7HAlow EE8ETt =
. L 1 B ARl golstal tfet %
glo] RS H7loto] AxsH] 419 9l L
= f1tt 7154 102 FE LTt B2 ZoE
HtEtHLee at al. 2018). °l2§t 754 78
of tigt A8 A+== =2HChoi 2010), Tz
7HPark et al. 2014), 2H=Fe{Kim et al. 2015a),
H(Jhee 2016), XA Z=(O et al. 2017), FHIE
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(Seo et al. 2017), A FAA(Hong et al.
2013), ti&(eong et al. 2020) 59] tioFst &
NEE ol-&et Y7BSol AFEHAH, S0t
£ 83 FA9Y A= BaEA| gt

oo & Ao Ak 2t E SHAHE
Al @3 Ahmed 2021) 5°] &= Aoz 4
2 ZZ7|oF £49 M7t vle2 2T S
Axste] 7157 FBL=A Y 7he S FobE L

A Fast BT BASHS 2Aec

. 954

1. A=

2 Ao AFE EZ7]0F BE2 HEEk 9
AHA] GEHA AEstal Esto] 7HERt Ao
= otzHEtgEsZH(lksan, Korea)ollAl A3t
o] ARg5titt 1 9 WotE(Daedoo Food Co.,
Seoul, Korea), §Fd EZ(Wooriga Co., Yangju,

Table 1. Formulae of Yanggaeng prepared with
the addition of different amounts of
Molokhia (Corchorus olitorius L.) powder

. Samples”

Ingredients (g)

MO M1 M3 M5 M7
Water 200 200 200 200 200
White bean paste 300 297 291 285 279
Sugar 50 50 50 50 50
Oligosaccharide 60 60 60 60 60
Agar 6 6 6 6 6
Molokhia powder 0 3 9 15 21

YMO: Control (Yanggaeng supplemented with 0%
molokhia powder).

M1 Yanggaeng supplemented with 1% molokhia
powder.

M3: Yanggaeng supplemented with 3% molokhia
powder.

M5 Yanggaeng supplemented with 5% molokhia
powder.

MT7: Yanggaeng supplemented with 7% molokhia
powder.
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Korea), TZELE2]7(Samyang Co., Ulsan,
A8HC] Cheiljedang Co., Incheon,
Korea)2 Al% HFEOJA FYiote] ARE-SHATE.

Korea),

2. A9 M=
EZ7)ot B A7 4739 A= WL o
2] HO] Au|AdS Folo] 2T wiedvE 2ot
, AFE9] viFS Table 10 AAsHAAL, Al
Z 3L Fig. 13} o] AA[slqltt. E&27]oF &
78 AZE Sl E&27]oF £49] A7l W=
471F 300 goll Wit 0, 1, 3, 5, 7%2] ¥l&& 3
7¥etitt. 9789 A& & 200 mL 5 100 mL

Ao

Water, White bean

Water, Agar paste, Oligosaccharide,
Sugar
Heating in a < Melting in a
double boiler at = double boiler at
70°C for 2~3 min 60C
Adding
Molokhia powder
Stirring and melting
=

l & Stirring at 70C

O

Cooling

£
I I H
72

Yanggaeng

Fig. 1. Procedure for the preparation of different
Yanggaeng products with the addition of
different amounts of Molokhia (Corchorus
olitorius L.) powder.
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3. BAlS} Bl QU BpAle B =X

D A& Az

E&7|oF £9Z AR S 3T Eol &
B F 0.5 g& FHsto] 70% olEZ 50 mLE A
7¥sto] @ehstar, S+ Al71= 25T Oﬂ/\i At F
QF 221} Azsto] &1 11 &
8,000 rpmolA 10& &% L4l Eelsto] A5H
= Ao, o] AlE o]&sto] it RItE

Ao,

=== O

TEE=

A

2) & E95lsd § S kol 3 &4

E27]0F 479 F EdulE dF 382
Folin-Denis¥(Folin & Denis 1912)9] ®H{o
= AAISIIT. E27|oF 47 e 55 0.2
mL2} Folin reagent 0.2 mLE 3 AL20]4 3
B4 HdRg-A171 & HREMof] 10% NaCOs 0.4 mL
H7ysto] E3bstqith. olE 40827 aolA
A5t & WREES UV-spectrophotometer
(Shimadzu UV-1601PC, Kyoto, Japan)Z At

&3to] 760 nmolA FBEE S5 EE
Z49] 2L gallic acidg EFEAZ AR}
o FF s=7F 0, 6.25, 12.5, 25, 50, 100
ug/mL7} H=E ZHdstelon, o|gA dojxl 4

ﬂllﬂl
o

T

sotel Alg §9 & EHle 9FE

TRk 2t AR G A2 334 HhEsto] &
SHlaL 11 AYE Hh BEQAE o8-St
LERA A

E&27|ot P79 & Etilolt F &
W= Davist(Chae at al. 2002)2.& =435}
ot E=7|oF ¥ olFE F:EE2 0.5 mL Fs}
o diethylene glycol 0.5 mL& ¥1. 1N NaOH
10 pLZ H7FE & $804 37CE 1At 5t
YA 1 & UV-spectrophotometer
(Shimadzu UV-1601PC, Kyoto Japan)& ©

&5t 420 nmolA ¥F=9] S8E P& 5
Aot EEIAO] AL querceting EEEZ
2 ARgste] 2E s%7F 0, 6.25, 12.5L, 25,
50, 100 ng/mL7} =5 st3lom, o] A4
= &9 A7 Y F EH ol IFE F5t
Ak 7 A& G AR 334 HHESsto] S4519]

11 ATE Wag B2oAE ol 8sk] et
et

o

ol
lo

T

3) DPPH radical ¥ ABTS radical £7%
27

2710 2 J7F Y A FE=9
2,2-diphenyl-1-picrylhydrazyl(DPPH) radical
4275 &7 Blois(1958)9] Biiol| whet AAst
Rt EZ7)oF A oS FE= 0.1 mlet
0.2 mM DPPH 0.9 mLE Algdof Yil & &g+
sto] 37ColA 3081t ¥RAIRT. FH7REE
ARE AYsk= tiAl oe22 gol BHAIZIL
™, BLISA microplate reader(Model 680,
Biorad Laboratories Inc., Hercules, CA,
USA)E AHE5t] 595 nmollA S8% S73< ot
et

2,2-azino-bis-3-ethylbenzothiazoline-6-s



mM ABTS 893 2.6 mM potassium
persulfate &HZ A X5kl SUT HEE &7
Sto] 24A17F B9 A4 WEEAIA  ABTS
radical ¥ol(ABTS")E HAIALE. °olE &5
o ojxl ABTS' 42 734 nmoiA 0.7~1.0
+ 0.029 S8=7t UEd 5 Aes oH=E=
sk, E&7]0F 4 ofE FEF 0.1
mLe} 5]4H ABTS™ 89 0.9 mLe] =&7|of
2 e 25 0.1 mLE TS oF3 37C
ol 30& &<t WFAISH] WHGAIZI & ELISA
microplate  reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)S AR
5to] 734 nmollA 8= 42 stk 7347t
2 Alg Al o§E2 go] RHEAIA FH]skaL

e PHos FUES 2.

E&7|of B4 ARt 4789 & o 5%
2 105C 782 S AREslaL, pHY &
AL pH meterE o83l on, Frol 242
AT A(Rx-5000, Atago Co., Tokyo, Japan)
o]-gsto] AASIH. = FF, pH 9 F=

717} 33] WhEelo] 2stol BEAR ek

=
=
L=
L

E&27|ot % H7 IB8Y 2 B S
gst7] fotod I AN=E 7R, AR, ol 7+
Z} 1x1x1 cm9 =Z7|2& Zg+ Rheometer
(Compac-100, Sun Scientific Co., Tokyo,

Japan)E ARESlo] mastication test, shear
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force, cutting testE AAIotaL ZE(hardness),
B2+ (adhesiveness), B2 4(springiness), &
A (cohesiveness), ™A (fracturability)
A3/d(chewiness)& 578530t LE1HO A}
22 R.D.S(Rheology Data System) Ver 2.01
£ 0] 83}3it}. Table speed= 110 mm/min,
Graph interval2 20 mm/sec, Load cell
(max)= 10 kg9 2740 5tqrt. 24 A=
ATt sty G AR 570 =ste] 217 HhEs)o]
53] &7dsto] FHAR eI

3) A 24

E27jol 2Ee Wle o) AL A
(Spectro Colormeter JX-777, Color Techno.
System Co., Tokyo, Japan)& AR&sto] =45}
Rtk AL 199 + a3t @ + bk S4ien:
HE A2 L3k 89.39, agt —0.13, bgt -0.099]
VaEe gttt Ak 53] W Z4stol

WA= e Ao

=9

7. A

2 A4 dojd HE 24 A= SPSS
Package 27.0(SPSS Inc., Chicago, IL, USA)S.
& B EAsto] Attt A¥<d B £
HEQAE HASHIAL, BAA Fo8 A 4
Hufa] BAREAS o o2 ARE HAZ floto]
Duncan®| t53784= ol-&ste] p<0.05 =
oA 4= HASIAH.
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=4 Ay, g2 132,54 + 1.83 mg GAE/g
o3 ghgo] 7P wokon, Eaylof HEel A7t
Hlgo] 1, 3, 5, 7%= S71E4E F EdvEs &
F2 7V 149.25 + 3.15, 168.81 + 4.39,
189.76 + 1.62, 193.84 + 2.95 mg GAE/g=
7kl om, s%H It 7%V ole &
37} Qieh & Sk ol gl 24 Ane
ool 0.23 + 0.16 mg QE/gl & 7 23t
omj F&7|o} FHO] 7l vlgol 1, 3, 5, 7%=
IV E P9 & St colE RF2 47t
15.54 + 0.94, 30.77 + 0.41, 59.41 + 1.10,
81.40 = 1.34 mg QE/gY 3t Ho] EZ7|o}
L] 7} vlgo] F7IASE foHoR J7t
Stk 2 A9t AR HEUE(u & Kim
2015), A#HEE(Kim & Yook 2002), Z(Choi
& Lee 2013)9] B4 715t 4749 HA9x ¥

Table 2. Total polyphenol and flavonoid contents
in  Yanggaeng prepared with the
addition of different amounts of Molokhia
(Corchorus olitorius L.) powder

Total polyphenol Total flavonoid

(mg GAE?/g) (mg QEY/g)
MoV 132,54 + 1.839 0.23 + 0.16°
M1 149.25 + 3.15° 1554 + 0.94°
M3 168.81 + 4.39° 30.77 + 0.41°
M5 189.76 + 1.62¢ 59.41 + 1.10¢
M7 193.84 + 2.95¢ 81.40 + 1.34°
F - value 234.97""" 3991.82"""

YAll abbreviations are the same as in Table 1.
YGallic acid equivalent.

YQuercetin equivalent.

PAll values are expressed as mean * SE (n=3).
Walues with different superscripts in the same
column differ significantly among groups at p<0.05
by Duncan’s multiple range test.

"p<0.001

Azo] H7tgo] S7Hdrs Hed £4o] 57t
Sk A Eoh & At Zoll= AXISHA
LU 2 Ao AREEH EE7|oF T &A1
e =9 T Edds 2 18191 £
1.16 mg GAE/g, & EetHo|t T=F2 23.91
t 0.31 mg QE/gY #Z HEAh Yoo &
Lee(2021) E=7Iot B AHA|Y] I &5
I ogE FEE9 F Edde 2 44
396.44 TAE mg/100 gt 396.44 TAE mg/100
golgtal B3l ow, Jun et al.(2019)= E&
7]oF oetE 552 & EYvE 2 95 +
5.1 mg GAE/gel=tal HiIstqitt. ojekdo] &
EdlEn & S ol o] w2 EET]
of BIE 7Y Axo| ARESto] olE FAE &
o] F7 Tl FFS PRl Ao g Kol
ojlget At EE7|oF £ Y9 FAERE
ggsto] 7]s/do] I AEL RS Ado £

R B F CLRALEE

2. E27|0f Y2l DPPH radical % ABTS
radical 2Ms

=&7|oF &9 A7} vl&S gesto] Axgt &
78 o&E& FEE° DPPH radical &A%
ABTS radical &45Z £43 3= Table 3
o] AX5t%ct. DPPH radical 474 84S 24
St A 22 1.73 + 0.91%0]3eH, &=
7lo} &9 7t Hl&ol 1, 3, 5, 7% ¥
DPPH radical &7 €42 Z¥7F 8.20 + 0.94%,
10.29 + 1.38%, 15.10 £ 0.57%, 16.10 +
0.79%°=2 Z=7]o} &&e] 7} Hlgo] S7Fd
4= DPPH radical 245 % 3-2JoH Z7FoH=
A3S Yt ABTS radical 27 34S &4
A= diRio] 6.86 £ 0.91%= A=

-
=
EZ7|oF #£89] A7t vl 1, 3, 5, 7%

Q.

st

K



Table 3. DPPH and ABTS radical scavenging
activity of Yanggaeng prepared with
the addition of different amounts of
Molokhia (Corchorus olitorius L.) powder

DPPH radical ABTS radical
scavenging activity = scavenging activity
(%) (%)

MoV 1.73 £ 0917 6.86 £ 0.91°
M1 820 * 0.94° 16.76 + 0.79°
M3 10.29 + 1.38" 28.84 + 1.75°
M5 15.10 + 0.57¢ 40.39 + 2.01¢
M7 16.10 £ 0.79° 4754 £ 1.78°
F - value 110.66™"" 354.85"""

YAll abbreviations are the same as in Table 1.

DAl values are expressed as mean + SE (n=3).
MValues with different superscripts in the same
column differ significantly among groups at p<0.05
by Duncan’s multiple range test.

""p<0.001

¥789] ABTS radical £245% 424 16.76 +
0.79%, 28.84 + 1.75%, 40.39 + 2.01%,
47.54 £ 1.78%% UERY} DPPH radical &7
=4 A9} FAFsEe] ABTS radical A7 ESH
S&7|oF £49] 7} vl&o] /1S 7oA
07 FUkote ZoE SAEHUN. ol HFUE
Ju & Kim 2015), AREFKim & Yook
2002), #(Choi & Lee 2013) B3-S 7%t %
789] Fitsks &4 AFolA FARS] H7Fgo]
7% radical /\74 l S7Fskthe 23
o FAFS Ze
3} 28| AHE E 5 9,12‘11 == @"%J_
< P B Bt & 4 e
39959 F7h= Ak Bt A=

sl (Lee 2017). ESF 4lEof &

HLo|Ex jn vitrodolA 73Est
7} 9= Ao 2 BEYH(Vinson et al. 1995;
Vinson et al. 1998). &&7]o}o]] &5} H|

=4 FAE 282 5-caffeoylquinic  acid

::‘4
_Orlg
>§i l-ﬂi 1M
mlo r_>li FlO Ool'
HO@ 1o 4 or i

ol
s:
o e
fol iy
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(chlorogenic acid), 3,5-dicaffeoylquinic acid,
quercetin 3-galactoside, quercetin 3-glucoside,
quercetin 3-(6-malonylglucoside), quercetin
3-(6-malonylgalactoside)@ &&{# 9JoH, o]
= /J&o] Ak o] Bofst= Ao Hirst
AHAzuma et al. 1999). EF Azuma et
al.(1999) &=7]ololl= FArS} HERl: &

olo] HEH] C+= 258 mg/100 g fresh Weight,
HEt] EX= 14 mg/100 g fresh weight ZA|5t
h B askginh & A Aol AASHA eisk
Oy F&27]ot £ ogk& 5= A9l DPPH
radical 2453} ABTS radical £24%59] ICso%k
2 77 1,045.15 pg/mL¥t 363.20 pg/mLolS
o} wEbA & Ao A= et £4o] F5
ot ZE7]ot 2ES IS 4789 AAgols 5
}-.__ o‘l—/\}-_g]— E—J\']O] .5_7}.% 7/4\ = E'_ /\ Olq
Atz

3. 227(0h YO & B, YT U pH

EZ7]oF 29 M7} Bles gt Alxt
789 48 g pH 4 4 g2 243 Ayl
Table 40 AA|SISich. E27]o} Q7de] 4i &
F2 48.07 £ 1.21~49.52 £ 0.45%°= &
7o E8s A7 gtz 749 7994
Q1 Apoli= Ho|A] okt ¥hA &(Choi & Lee
2013), Z74o|(Cho et al. 2016), "IH4Z|(Oh
2015) 22 7R Y 7 S FAR
o] F7Igo] S7iedoll whet 49| ghol F4st
= A% Hoy, =34 E%(Choi et al
2010)% H7KeE e FAR S7rErE &
T gl #A UEhEthal skl

7)o} BT F7t ugg Dejsto] Azt
F789] pHE tix<o] 6.58 + 0.022 71 &4
Uehgton, 270 B 1% A7 6.51 +
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Table 4. Moisture content, pH, and °Brix of Yanggaeng prepared with the addition of different
amounts of Molokhia (Corchorus olitorius L.) powder

Moisture content(%) pH ° Brix
MoV 48.07 + 1.08PN%9 6.58 + 0.02*Y 410 + 0.10°
M1 48.07 + 1.21 6.51 + 0.04° 3.97 + 0.06®
M3 48.09 + 1.35 6.44 + 0.01° 3.87 + 0.12°
M5 49.52 + 0.45 6.40 + 0.02¢¢ 3.87 + 0.06°
M7 4927 + 0.24 6.36 + 0.02 3.80 + 0.10°
F - value 1.092 3.721° 5.125"

YAIl abbreviations are the same as in Table 1.
2All values are expressed as mean = SE (n=3).
INS: not significantly different among groups.

“Values with different superscripts in the same row differ significantly among groups at p<0.05 by Duncan’s

multiple range test.

"p<0.05
0.04, 3% A7IS 6.44 + 0.01, 5% A7
6.40 £+ 0.02, 7% 7R 6.36 £ 0.022 ==

710t B 371 vlgo| /1S fYHer ¥
Ol AFS Hth B Ao AAISHA] gt
ARE & Ao ARERE #MtEo] pHe 6.83 +
0.070]1, E&27]o} B2H] pHE 6.21 + 0.092
2 E=7o} Fgo] wWelgo] Hlste] Wotrt. wet
A F27]0F 7Y Ax Al E=7]0F £ 7t
H|&o] FoMASE P79 pHIF Ro = 2RE
yepd Aoz ek 74k ol =2 A
%(Lee 2017), A7o](Cho et al. 2016), "]t
(Oh 2015), 4HKu & Choi 2009y #7Igt %
789] AtoM T olF FARS & H7ldel F
7Fetell et pH7E Wokslths 2ot fARE
AS Bt

E&7]oF £29] M7 vl&& gesto] Alxgt
A3 g tiRo] 4.10 + 0.10 “Brix& 7}
2 =A Vet eH, E27]or £ A7k I
£ tixe] Hlste] foJ5tA Wkt o= Ex
(Lee 2017), u]4g](Oh 2015), =2*HChoi et al.
2010) B2 7Kt 780l A7t AmS gol F
7¥etel wet 789 B Aadshe A B

¥ AT Fueh A AL BT ol B
e BE27loh Lo vste] MeFe] Yt &
7] wolet HolA|u], A/1B| o gl wet
WY FEolE FFL v 202 Kol

4. B27|0t Q| ZHEY
P} g gelsiol Az
g7t A= Table 59 A
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T%E SFHE o B A EZ7|of £E
F7t Bl&o] S7HdE S7hhe ZAow SAE

o, hxa 1% H7HE 1tole /23t Ajo]
7F o, 2t 3, 5. 7% W7RHlE
gt x}olE B}t o] 2(Choi & Lee 2013),

oju2(Oh 2015), B¥x(Lee 2022) 7H 37}
WANNE BAze) WAt SIS Ast
Srleloirke A Aol fARE ARe ®al
BRSO A7lgo] Z/IARE §714 o] &
7kste] pH7 WolAlA| Hd il FAlmel A
B A9 HiAo| =ofx|1 Aol {5ty Y=
Spo] Rt vehiEA At Sk 1
13 A7HKim et al. 2012)9 o] EZ7]o &
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E27|0} BUS M| UMO| SHAKS BHA U

T H7IE QA8 Fatt pHF 89 Aol § AR Alelele fefdt Aot glglen, 3, 5,
Fe & Aos AmEd. FEe ST A9 7% AR e ol Al EAd AR
SRt FL] J7F vlge] MRS Y A 34 BIe HiRTe] 769.46 + 49.02 g9
TR frodor fasks Zo® SAHHI 2 BN, EZ70F 229 A7 HES 1, 3,
o gy 34 Ade dxE2 56.17 £ 5, T%E oI9S W P39 MEEL LAgE

2.61% 7P =2 #E B, E27oF 2 1, 921.53 + 43.40, 1,053.58 + 98.11, 1,741.71
3, 5, 7% H7R-2 Z7F 53.59 + 3.62, 44.49 + 146.84, 6,686.51 + 279.71 g2 F<S Ho
+ 2.63, 44.86 + 1.67, 21.32 + 2.15% %= EZ7]of o] H7t vlgo] F71rE FY9

Ho] ZRvlol B W7l ulge] SIS P AR Sk RoE 245 59 2=
o GeHL RIS Atk AL Bk o 7lop Bre] A7} wlgo] 7%al ookzﬂ% EES
L 2arlot Buo Arlgo] F/MUSE Amsk O F/lEE] M8 ARl 2 Zow St
ol EA MR HeAL Wobd Ao® Hol L uag Ryrt ofd o2 AYHS Teistol
Atk 84S AT AW, YEAS 1535+ BR70o AL Adsteld Buvlel R

1.52%9] 35 B3, E=710F 28 1,3,5 7% 7FHIEE 7% Ve R Aok Aol £5 AR
A7 247 15.06 + 2.27, 21.90 £ 5.35, oo e ST 2y "2 33.51
22.54 + 1.41, 39.62 £ 4.54%9] k= Hol & + 6.36 g9 = HAAL ==7I°r £EY H7t

7)o} Bo] H7} vlgo] IS FY9] & HES 1, 3, 5, 7%= st o 739 Had2
AAE J7Foke AFE BYoH, dqxad 1% &AYE 57.00 £ 5.87, 79.76 £ 6.93, 90.68

Table 5. Texture analysis of Yanggaeng prepared with the addition of different amounts of Molokhia
(Corchorus olitorius L.) powder

Texture Mo M1 M3 M5 M7 F - value

parameters

ij;‘;“ 279.69 + 21,1879 288,02 + 17.52° 35238 + 3028° 37878 + 29.10° 441.64 + 2000° 38538

Adhesiveness b ) g -

© 2699 + 430" 3643 + T11° -5746 + 723 6953 + 447 -8020 + 738  63.151

ff;r)mgmess 5617 £ 261° 5359 + 3620 4449 + 263 4486 + 167 2132 + 215 137861
(9)

(Co/‘?)hesweness 1535 + 152 1506 + 227 2190 + 535 2254 + 141" 3962 + 454 42550
(0)

l:;““mblhty 76046 + 49.02° 921.53 + 4340°1,053.58 + 98.11° 174171 + 146.84° 6,686.51 + 279.71 1,392.100""

Chewiness

+

® 3351 £ 636° 5700 £ 587° 7976 + 693 90.68 + 9.52° 14276 + 22.89¢ 57.114"

DAll abbreviations are the same as in Table 1.

PAll values are expressed as mean * SE (n=5).

Values with different superscripts in the same row differ significantly among groups at p<0.05 by Duncan’s
multiple range test.

""p<0.001
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1)Al Il abbreviations are the same as in Table

01)

Fig. 2. Differences in the color of Yanggaeng prepared with the addition of different amounts of

Molokhia (Corchorus olitorius L.) powder.

+ 9.52, 142.76 *

of g

22.89 g9 #S Ho] B2
A7} vlEol S7HESE Y A
T foFor Frlclk= AoE SH=I old
A= 2(Choi & Lee 2013), HY%(Lee 2022)
0 A7 739 237 EA0A A, 33
A IPL Bazo] Arlgo] Zrfsto] wlet =
7Fotoith= At Aol 2 AT Al Hlgt
7A%S UESIth vH & £ H7F 973(Choi
& Lee 2013)& &% 7Fgo] S71edol wet £

2Hgo] S7ehe B B HoloH, gex &
D A7 P (Lee 2022)2 HEZ 2 A7l
ZS71etel wet ge4do] S7lohe Bds Hof &
Aol Aiek= Zpol7h USRI

5. S=7(0} YA 2t ¢E 3 M

=&27|or B9 7} vleZ gElsto] Axet
Zazyjo} op7lo] o7t T W MEE =Hot 7
IH= Fig. 29} Table 60l AASHATE &&27]0t

Table 6. Colorimetric characteristic of Yanggaeng prepared with the addition of different amounts of

Molokhia (Corchorus olitorius L.) powder

L a b
MoY 50.43 + 1.199%Y -1.11 + 0.08° 3.81 = 0.18°
M1 30.72 + 0.15° -1.49 £ 0.08¢ 3.97 + 0.31°
M3 27.31 + 0.87¢ -0.31 + 0.03¢ 742 + 0.15°
M5 22.07 + 0.14¢ 0.81 + 0.03" 8.91 + 0.08°
M7 19.18 + 0.30° 1.51 + 0.31° 9.58 + 0.19¢
F - value 991.354""" 221.6317"" 576.309"""

DAIl abbreviations are the same as in Table 1.
PAll values are expressed as mean + SE (n=5).

YValues with different superscripts in the same column differ significantly among groups at p<0.05 by Duncan’s

multiple range test.
"L: lightness: a: redness: b: yellowness.
""p<0.001
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