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Abstract Total phenol content (TPC) of Polyozellus multiplex was the highest at
97.22+0.91 mg/g when extracted with 70% ethanol. ABTS radical cation
decolorization of both water and 70% ethanol extract samples was greater than
95.00%. The TBARS inhibition activity of 2. multiplex extracted with 70% ethanol
was higher than that of water extract samples and anti-oxidation activity was
identified as 80% or more at 50-200 xg/mL TPC concentration. The e-glucosidase
inhibitory activity of 2. muitiplex showed above 85.0% in both water and 70% ethanol
extracts at 150 pg/mL phenolics. Hyaluronidase inhibitory activity was 46.28% and
27.52% in the water and 70% ethanol extracts at 200 pg/mL TPC concentration,
respectively. The white and red yanggaeng color values of L, a, and b were all
changed with the added extracted powder. Rheological analysis of hardness,
springiness, and chewiness, demonstrated decreases as the extracted powder content
increased. However, as the added extracted powder increased, cohesiveness was
not affected. As a result of the sensory test, it was determined that for white and
red yanggaeng, the addition of 0.5% (white) and 1.0% or less (red) of the extracted
powder is appropriate, respectively. Considering the intrinsic color of 2. multiplex
powder extracts, it is thought that it may be desirable to manufacture it based on
red yanggaeng. Therefore, it was thought that can be expected biological activities
of yanggaeng prepared with P. multiplex extracted powder.
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Yanggaeng using Polyozellus multiplex extracts with functional activities

1. M2

Tk ARRISkel B9t AR & A Q=
S99 iRlE, I A &4 &5 F5I A
ot AEYA 9 JFe] E4F AF 59 8% siA A
b olglel Zk= Aoy whAAS So 4A &
22 YUt A /\ZO] EoRAIWHA A
ﬁol AAI 3oH, o
ealthy foodoll gt #4lo] &olA| 1L et ERE, 7]
4 AEE AT 7 Sl AFE a0 IRE g
1} o 59| thdRE AE|7]5el Bt At7E &S] Y
1 ok 53] 7129 AFYRE Holgd AA FolA
FHOA A 7 5 9l & oyt obF] AEr|sol B
o] AtEA gFZ HA FEALS o]&sto] Z4F A9
oAt A =0 A7} Sl FRAES 245t = A7t
o] o]RojA] 1 SItHChae &, 2004). A€ol E£4sh=
ey BEAL 2 b4 s15HE0] 29 o3kS tks
, ol Tl SEES AR &
HER, Heih HEi2noltR, el A=fs
BA, It FLYEY], FAEE L I SA AL
Y A A 9 G o 59 2t A A
o= HuEI SItHAzuma 5, 1999; Ham &, 1997,
Hatono &, 1991; Huang &, 1992).
A4 (oxygen free radical)= AEY o A] A}
W 5 A=, AA ol F4itet Fol7|14e] 8= Y
A YA WY Azt 22 FAst ot 354 4
7} 1=-3}9] 919lo] FthCho 5, 2008; Li 5, 2000). 3
Aol 5o U= B EEo] gk 34lo] =of
WA 2 - 2lFo 7 o]get e EFL dheot Alh
AES AAE o oFHSlT 50| 2ot A FAISHA
st FAlo] 1 REI 9 OH(Branen, 1975; Choe%}
Yang, 1982), thgt 82 2419 HAEC] tisiA =
o} A, Aol AW i 5 oget YA Z-gol
tisto] A= YtHCho 5, 2008; Shim 5, 2005).
MWK (Polyozellus multiplex)& A-&HA0Z2 &
A Qo (Parkd} Lee, 1999), A G502 T, &
T, AT Asiey 9 A 83} Fo] HalEI 9]
Om(Hwang 5, 1997), WA 5 WAsH= 24 diAkE
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9] esgost-4,6,8,22-tetraen-3-one, polyozellin, p-anisic
acid, p-hydroxy benzoic acid, 4-methoxy-6-methyl-
2H-pyran-2-oen A&o| £ FHEo] HiEHI it
(Han, 2009).
YUt AE 24 T il IS A} o] B
i RE 31—% AZe 7HAIAL QlofAl o =R E ZHA] F4lo]
A0 & o]gEo] gtom FAHoE YA E HFL
T = 7]§ AF0 g o|EHHA a7t F7I6k= A0l
HPyo2t Joo, 2011). F& st 715A4E 7= A
25 A7t 7154 478 AlFCl Higt d5-E0] Bol AU
E)1 9oKlee &, 2021), o4 7 WAL o] 835t A4
Zﬂﬁ 7H1£cﬂ] tHo ﬂ%« X:I‘jo]- /\17(40]1:} 0117]4_,] 7:] Q. i—]
7Hele FARl wet skehs Addoluy &84 Aol “49)(
o 4 e, ol 7k sAERt ol 5 Al A
oME FHo & I "E 4 W] deol(Pyun 5,
1978) olof tjgt A= v Fasict
TehA] B Aol Tl SR A A0 ZY
olgalol gzt &

242 574

» Lo
401'

o

Bl &3} phenolic compounds&
W Fdk, FoT. TS 5 7154 AE
% A0 A= Sloh el Frhetol B
71578 2AEAY B8 TS AFEYT

2 Ao A AREH THWA(Polyozellus multiplex)
< 2016950 FUE FdollA AfFste] Al Sl A
A AL FHfste] ol&dE AARM & 45T dry
oven(FO-600M, Jeiotech, Daejeon, Korea)ollAl AZA|
7131, £417]1(RT-08, Rong Tsong Precision Technology,
o]83t0] 40 mesh 7|2 E&fs}
of £ HH= 4C FAoA Aok Alm= AMSISIH

Taichung, Taiwan)&

AP AE BHWNS I AE $2BL 85 52
2o nmuw B9 g2 a%ér 200 mLol AA/5te] 2
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1 g9 100 mLY ethanol& lnEt‘i(IO-IOO‘y)E 7}t
24A17F &3 Ao A whE 261t ZF 22 filter
paper(No. 1, Whatman, Buckinghamshire, UK)Z o]
ot & "Qof wat rotary vacuum evaporator(Byela
NE, Eyela, Tokyo, Japan)& °]&dlo =3t 3 total
phenolic content(TPC) L& F4@dto] A& AR5}
Aot P ARE A% FEUXES 1 g= 100 mLY
70% ethanols 7Fsto] 24417t &7t A0 Wit &35}
of ook, of 73
evaporator® T A1
ko] FAAZX(freeze dryer, FD8518, Ilshinbiobase,
Yangju, Korea)sto] A|&=& AREsIAT.

ZZ2E9] ethanol& rotary vacuum

71 & total volumeS SF5=E

2.3. Total phenol content (TPC) S&

7t &89 TPCE Folin} Denis(1912)9] ®Ho &
sto] EAot9oH, AR FEE 1 mLo] 95% ethanol 1
mLe $F4 5 mLE 75k, 1 N Folin-Ciocalteu
reagent 0.5 mLE ¥ol & 4o 587 LA & 5%
Na;COs 1 mLE 7FsF3it}. UV-visible spectrophotometer
(Optizen 3220UV Mecasys, Daejeon, Korea)Z 725
nmOllA] 1A7E o]Hjol] =& &7t em, olE gallic
acidg o]8% EE FHoRRE F& Tt

2.4 gt g 5

2,2-Azino-bis 3-ethylbenzothiazoline-6-sulfonic acid
(ABTS) radical 24 & 72 Fellegrini 5(1999)% =
Hol| &sto] 24519t 7 mM ABTS 5 mL2t 140 mM
K2$:05 88 pLE E3oto] HalolA 14-16A17F HH-GAIA
radicalS AAAIZ] &, o] absolute ethanold} 9F 1:88
HEE 410] 734 nmofA ti279] SFEte] 0.7£0.02
7} HE 243 ABTS solutions ARESFATE A& 50
©Le}+ ABTS solution 1 mLE &85t 30%7 vortexgt
3 1E 3027t 9RSA1F]AL 734 nmollA SFEE 574513
o}, ABTS radical 27 E3H%)+= (1 - ME 4% / di=
T &4%) x 10002 AAFE. Thiobarbituric acid
reactive substance(TBARS) A&yt =42 Burge?}
Aust(1978)9] ®WHo] &t EAsttt. 1% linoleic

https://www.ekosfop.or.kr

acid®} 1% Tween 4022 emulsione A|Z5H, A& 0.2
mLO] emulsion 0.8 mLE &%t ¥ 50C water batho]l
A 10A17F o) WEGAIZ T §HE & ¥EEH 1 mLo] TBA
ot oh 1021 ¥4

r&‘

reagent 4 mLE 75kl 15-5—71_} %
O

Al719, 1587k 2,000 rpm 1A He]slein), YAlEE
oF HES-HS 2] Q0fjA] 1087t H ‘]—5].5'_ Azolo. 23] 532
nmoA FFEE F4oto] Asfe(%) (1 - & FF=

/ HZF F4%) x 10028 AT

2.5, g5h &if 5&
2.5.1. @—Glucosidase X{sH&t

a-Glucosidase A&7 &4 Tibbot¥} Skadsen
(1990)8] ®Hof st 453 50 mM sodium
succinate buffer(pH 4.2)°]
glucopyranoside(PNPG)E 83414 1 mg/mL s
714 =1, 714 1 mle 849 0.1 mLE £t
Heolle Al 0.1 mLE 91, 2o Alm tAl &
5 0.1 mLE ¥o] 37ColA 3087 §HEAIX] - HAA]
°F 1 N NaOH 0.1 mLE 7FsH1aL, S%8% 470 nmo]
A AfE(%)2 (1 - MEY p-nitrophenol content / T
%Z79] p-nitrophenol content) x 10022 AAFIAH.

p-nitrophenol-e¢-D-

2.5.2. a-Amylase XsiF}

e-Amylase AsiEY} FHZ agar diffusion HH
(Davidson, 1989)°] &3lo] =431 t}. Plate:= 5 g9
agar?} 5 g9 soluble starchE &F<ol =0 £ &,
121CE 1587 E4okal 15 mLA petri dishol] £ &
’6‘4*1 ARESFATE A& plateo] A1F 10 mm disc paper

298 T A5 0.8 mLe 849 0.2 mL(1,000 U/mL)

S3fl disc paperol] Z7F B35k, 2ol A2
A SFFE ¥ol 37CAA 397 HigR ¥ L/KI
solution(5 mM I; in 3% KI) 5 mLE 7Fsto] 1587 94
A7 & Ae(%)2 (1 - A= area / IR area) x 100
o= AALksISIH.

ol

;‘.:mlmm

26 g.‘g-'/(’; _§7f XI-I

Hyaluronidase(HAase) A&7} 242 Tolksdort &
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(1949)9 ®Hol| &ste] SAskth 2 mM sodium
phosphate buffer(pH 6.9)°] =< HAase(100 U/mL)
0.5 mLE Zgdte] 38TCoA 5&1F WHEA71AL, 0.3 M
phosphate buffer(pH 5.3)°l <1 ] 4(5 mg/mL) 0.5
mLE Yol thA] 38TollA 4587 BHEAIF . ¥
0.24 M acetate buffer(pH 3.75)°] =91 ¢Hql &4
mLE 718 & 5EF BAE F 600 nmoﬂ/\1 FoE
St AsfE%) (1 - ME F4= / g2 5k
x 10002 AAFIH

401'

)

tt

~—

27 &5 YHzH ZF

Xanthin oxidase(XOase) A3ja1} &AL Stirpe 5
(1969)9] HHo] Fstol ZAstgd. Ws+= 0.1 M
potassium phosphate buffer(pH 7.5)°l =<1 7149 2
mM xanthine 3 mL] 24%(0.05 U/0.1 mL) 0.1 mL
ot A& 0.3 mLE ¥, t2Fol= AlE 4l
0.3 mL F7}sto] 37Co)A] 587t §HEAI71 1, BHEE= Al

=Zza A=
ommT =

FoE 20% TCA 1 mLE 7t & Edde &2t
RS A Ao, ABAE uric acidE S8 % 292 nmo|
A Zot] EE SHCERE FZ FAlete] Asf&(%)
L (1 - &9 uric acid content / HZF+9] uric acid
content) X 10022 AAls}Lt,

2.8 WA ESHEES HIfst FHO HE

THHA F2A2ES H7HE 782 Kim 5(2014)9
Ho] Eoto] W AP F M FRE AR
ot @780l A7tEe 7R FEAREY] A7HIES 4
= ] 0.5, 1.0, 1.5, 2.0%% A3k 7HAHAY] &

=2 F 4Tl 15417 $ZHA7] 3L, 204 1A1ZE &<t
H Aof| ARSIt WS AFEE Az

W Azt Zo] 4ASF 77](15 mmx 15
mmx 10 mm)Z Asto] A AHESHTH

2.9, JAJHA FEHEX
29.1. YA M

F739] M= MAA(JP/CR-300 series, Minolta,
Osaka, Japan)& Ar&sto] H(L, lightness), JA%(a,
redness), M Z(b, yellowness)E &A1, ZF A2+
T oMY AEE AMESte] HHEe® UEhSith MAt
(total color difference, AER= ((AL+(A2)+(Ab)AY?)
o= AAbsloitt.

=2 EUI5F QFAol ZEX Tif

e E

2.9.2. YUMol JHX XXL =X
F7gol 7144 2AZ2 rheometer(Compac-100,

ALgSto] Ak
(hardness), ©2X(springiness), 5%/ (cohesiveness),

SAHAL, 54 A AR test

Sun Science Co., Tokyo, Japan)&

R XM(chewiness)S
type< texture, sample height= 10 mm, sample width
= 15 mm, adaptor type< circle, adaptor area
(diameter)+ 5 mm, table speed® 120 mm/minl.&
Rste

Table 1. Formulas for preparation of yanggaeng with different contents of Polyozellus multjplex extract powder (unit: g)

Ingredients Control Content (%, w/w)
0.5 1.0 1.5 2.0
Bean paste 100 99.5 ) 98.5 93
Extracted powder from FPolyozellus multjplex 0 0.5 1 15 2
Oligosaccharide 10 10 10 10 10
Agar powder 2 2 2 2 2
Salt 0.2 0.2 0.2 0.2 0.2
Water 70 70 70 70 70
1108 https://doi.org/10.11002/kjfp.2022.29.7.1105



Korean J Food Preserv, 29(7) (2022)

(A) OWater extract B70% Ethanol extract ®BHT
- c
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(B) OWater extract @70% Ethanol extract ®BHT ¢
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Fig. 1. ABTS radical scavenging activity (A) and thiobarbituric
acid reactive substance (TBARS) inhibitory activity (B) of
Polyozellus multiplex extracts. The positive control concentration
was used as the dry weight content (ug/mL). Meantstandard
deviation (n=3). Means with different letters (a-d) above bars
are significantly different at p{0.05 by a Duncan’s multiple
range tests.

2.9.3. Y| pH, Y& U £EHME =Y

7EHA ¥ 1 goll 10819] SF4E 7loto] 258 &
OF 40TO9A sonication(Powersonic 420, Hawsin,
Gwangju, Korea)& AlAZE o2, 3,000 rpmof|A] 10&
7t AAEEsH ¥ A5HE ot pH meter(Orion
3-Star, Thermo, Beverly, MA, USA)Z pHE 33] HHE
SAst3lon, g 0-53% M99 gAE dA(PAL-1,
Atago, Tokyo, Japan)g AM&sto] 33] WhHe: S7g619ict. &
789] BT = water activity meter(Labmaster-aw,
Novasina AG, Pakistan, Switzerland)E Arg-3}o] 33]
HHEsto] S5kl

-||

https://www.ekosfop.or.kr

2.10. 7HAIHA =2HZ2E Efot B9 2A5% 72k

10 mm)&E 5 9
2 Is4 7115 H7HE AAsltt. BES o, &,
AA, AL, N34, &
™, 53 HE=H(14, % Aok 24, o Hk; 34, £4
= HAE gtk 43, ozt ok 54, e FThe ARt
o grletgiet. B HsH7he AEHY

HAI(IRB)Y A& &3l 52ARB 5UHE: KNU-2021-

0265y W2 & APt

Be)

2.11. 542

HE AYE 33 ol WHE SAsto] P+ rEHA
(mean+SD)E HAI3}9Y, A7 2] BA A 2= IBM SPSS
statistics 22 for windows(IBM Corp., Armonk, New
York, NY, USA)E o|-85}o] BEAHEA(ANOVA)T} Duncan’s
multiple range testg AAI5t A& 7+ F-9A=E p<0.05
FE0 2 Hlu B4

3. 24t { uH

3.1. TAIHA EEE2 TPCS &Hitsl 2
TIAHA Y] BEBE Ao e 5 &2
St7] 9Jsf HlwA QhHet 1l &3 70% ethanol
sto] TPCE &75tct. I A3k= Table 29} go] g
ZFEE2 23.45+0.48 mg GAE/g2 &2 YUEREI, 70%
ethanol FEEA= 97.2240.91 mg GAE/go.& tj$
=4 ‘/}E}"}E} o]/}o] Azel Zol, YT YmoA R
H FEEOIXN & &iet & 240 wEt &EEHE
& gRlIstsion, o]

ok

el
ol:o rS

phenolic compounds®] $&0°] &

Table 2. Total phenol content in Polyozellus multiplex extracts

Extracts type Total phenol content (mg GAE/g)
Water extract 23.4510.48
70% Ethanol extract 97.22+0.91
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ol

2t A3t AR|@Ae] 9 I Aoz st ol%
Aol TPC =8 LM 243510 Az AHgs

30
&

ABTS radical A7 ABTS®} potassium persulfate
ol drg-o 2 AYAH ABTS free radicalo] FE5E2] T4t
3} Ag&ol 9 AAEHA radicale] FEMo] FHORE
AR = PP E o83t ks B4 SHHOE ATt
ALA 25 AL 4 Qi Han 5, 2015; Hwang 5
2013). ABTS radical 2752 5743 A3} Fig. 1(A)°A
o} Zro] 7AW $&E-2 50-200 pg/mL TPC oA
A4 9 70% ethanol FE&E0|A 5 positive control
Ql BHTET =2 4 Yeililt g4 9 70%
ethanol &% 50-200 pg/mL TPC HZolA Z+Z+
52.77-98.65%, 79.01-100.00%7F YEF#IL, 70% ethanol
2% 200 pg/mL TPC l=l:._°ﬂ/\1“ 98.65%2] WL 4
ot atskE & Uehfiglon, £3] 50 pg/mLe] A5k
= B BHTE‘:} < 37} Q3= & & SlSiTh
Lee 5(2013)2 AJFAe] ABTS radical &4 &% Al

PO @5 FEBY WA, BT, JPUR, Ao 28BS

100 pg/mL % A2 Al Z¥Z} 54.0, 46.3, 42.8, 32.8%
9] ABTS radical 2A&I7} Yehgtir B 1sto] B o3
A}t vl wotRS o 7EX WA =2E9] ABTS radical &
ARI7E i Lok IS 5= AU
TBARS= &23} Ak ehpet

IHAESHEQL malondlaldehyde(MDA)Q} thlobarblturlc
acid (TBA)7} ¥h-g5to] A== H2 MAE HIM F=fs
of A4 &40 A1 EE g o8& UtKPark &, 2011;
Park &, 2017). TBARS A& =45t 23, Fig. 1(B)
oA}t Zo] d5 FE2ET 70% ethanol FE2E9 ¢
150 pg/mlL TPC &%=01A4 212} 98.93, 100.00%2] FAtete]
o] Yel1l, positive control® ARSSE BHTY 150 ug/mL
FEO 98.17%Ht BF 2 S Yeills 202
BRI Tt Lee 5(2014)°] H|EE = 500 pg/mlL &
oA ¥4 9 70% ethanol £&E2°] TBARS A& =7
st A} 242 63.2, 82.2%9 Asjazrt yeRgdtia Bl
ok A} v wole W, 7HHA 25E9] TBARS A&
7 5 5% AL FAS 5= 13tk E3] 70% ethanol

%Z50] positive control?l BHT ¥ ¥4 F&50] v]s|

1110

Wg 290 gt Faste
S Forsigon], 258
cEsoz B o) IS

32 TN FE529 &5h 2
3.2.1. @-Glucosidase Xalign}
2A0] ZA5h= a-glucosidase= o3
2, A" g93FHE e-amylase°l| g3 0] =2 —‘:',._—BHE]
11, BoH o|FF= e-glucosidased] 5] GFH= H3
E]E] ANz E5H oy g-glucosidaseS 2JAISHA
7t GEFRE EollEe AL ot 2% A= 29
55 AAANA AA & EF9 F43 F7FE Yokt
(Lee &, 2014). 7tX¥A 9] @-glucosidase A3 A5
5743 23= Fig. 200142 2ol 50-200 pg/mL TPC &
T nE T # g4 4 70% ethanol FEENA 7t
7} 54.24-91.76%, 74.35-95.18%%] Wi &< Asiadt
7F ERIE A Lee 5(2003)9] A+ 2ol WEH, E&
At Gufe] <= 9 ethanol FE&2 1,000 pg/mL 5%
oA E&F 20%9) a-glucosidase A3)7F UEREAtH &
USHEE A A G4 F 70% ethanol FE&
9] g-glucosidase a7} tfQ- 45t Ao 7 FQIE

E

OWater extracts  @70% Ethanol extracts BEGCG
o a a a a
2 100 c ¢ ©
z b < =
o 80 | =
<
§
£ 60 @
2
=
£
o 40
]
©
S
2 20
o
3
(0]
6 0 L L

50 100 150 200

Total phenol content (ug/mL)

Fig. 2. a—Glucosidase inhibitory activity of Polyozellus multiplex
extracts. The positive control concentration was used as the dry
weight content (ug/mL). Meanzstandard deviation (n=3). Means
with different letters (a—c) above bars are significantly different
at p¢0.05 by a Duncan’s multiple range tests (a, lowest content
level. ¢, highest content level).
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ko

Ark. FFRERAY] AEAE 93t 754 A= 28
st7]o) ZERHA 4= 9 70% ethanol FE& L% &3

Holet Wk gl

3.2.2. a-Amylase X1}
a-Amylase AdfAlE &4 HES 7teEsfoto
glucoseE A/dot= Hsta s aseg Aot

RO BolE AT, glucosed] S5 AAAA E

9l g-amylas

T2 24ct= HH & o]&HHKim 5, 2014). o]t
4 2519] agar diffusion W'Y
amylase AEIE &4 2= Table 3 W Fig. 33
Zro] Yeteitt. 1 A3}, 7E WAl 70% ethanol FEE9]
A% A8 5Lt woHE 850 ok FE UE
Hlom, o9 & %9 800 pg/mL TPC == A
= ‘m 38.84% Aol RIS UERWSITE WHE, 7EAH AL
g FEE0ME B0l HEA 3 Lim 5(2010)

O = pancreatin a-

Table 3. a—Amylase inhibitory activity of Polyozellus multjplex extracts

Extracts type Inhibitory activity (%)

Phenolics content (ug/mL)

100 200 400 800
Water extract =Y - - -
70% Ethanol extract 10.74+2.487 24.79:3.79 32.23t3.79° 38.84¢1.43°
Acarbose” 6.72+2.52° 22.69+3.85° 45.38+1.46° 63.87+5.25°
"None.

2Meantstandard deviation (n=3).

9 Means with different letters in the same raw are significantly different at p¢0.05 by a Duncan’s multiple range tests (a, lowest content level.

d, highest content level).

“The positive control concentration was used as the dry weight content (ug/mL).

(A) (B)

Control Blank Control

ol -

W100 W200 E100

W400 W800 E400

Fig. 3. a-Amylase inhibitory activity of Polyozellus multiplex extracts by disc method. (

acarbose as positive control.

https://www.ekosfop.or.kr
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Fig. 4. Hyaluronidase inhibitory activity of Polyozellus multiplex
extracts. The positive control concentration was used as the
dry weight content (ug/mL). Meantstandard deviation (n=3).
Means with different letters (a—d) above bars are significantly
different at p{0.05 by a Duncan’s multiple range tests (a,
lowest content level. d, highest content level).
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Fig. 5. Xanthine oxidase inhibitory activity of Polyozellus
multjplex extracts. The positive control concentration was used
as the dry weight content (ug/mL). Meantstandard deviation
(n=3). Means with different letters (a—d) above bars are
significantly different at p{0.05 by a Duncan’s multiple range
tests (a, lowest content level. d, highest content level).
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B . . - .
Red
o . . . ' .

Fig. 6. White and red yanggaeng with different contents of Polyozellus multiplex extract powder.

Table 4. Color value of yanggaeng with different contents of Polyozellus multiplex extract powder

Extracts content Color value”
) L a b AE
White yanggaeng ~ Control 51.52+0.247% -0.52+0.04° 6.39+0.09° 0
0.5 30.3410.42° -1.9840.08° 2.8310.24° 21.53
1.0 27.02+0.26° -1.19+0.07° 1.71£0.14° 24.96
15 24.77+0.33° -0.67+0.06° 1.4640.23° 27.21
2.0 23.730.47° -0.48+0.13° 1.3140.14° 28.25
Red yanggaeng Control 29.6140.39° 5.70£0.09° 5.3620.15° 0
0.5 26.6110.27° 1.1240.07° 2.6310.28° 6.13
1.0 23.770.30° 0.0140.09° 1.69+0.10° 8.95
15 23.8740.37° -0.16£0.13° 1.5440.18° 9.06
2.0 22.9940.54° -0.3040.09° 1.4840.22° 9.74

DL-value, degree of lightness (+100=white, 0=black); a-value, degree of redness (+100=red, -80=green); b-value, degree of yellowness (+70=yellow,

-70=blue); AE, overall color difference.
MeantSD.

9 e\/alues with different alphabet in the column were significantly different among group at p¢0.05 level by a Duncan’s multiple range test.
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Table 5. Texture characteristics of yanggaeng with different contents of Polyozellus multiplex extract powder

Extracts content Texture

(%)

Hardness (g/cm?)

Springiness (%)

Cohesiveness (%)

Chewiness (g)

White yanggaeng  Control 7,460.50266.397%? 322.85+26.88° 47.80+4.63° 250.74+11.83¢
0.5 6,999.00+188.98" 314.14418.10° 61.7545.68° 144.84£13.65°
1.0 5,170.17+276.53° 294.44+19.61% 61.4743.36° 97.45£7.60°
15 4,775.50+309.09° 270.01417.43% 60.02+3.03° 84.98+2 20°
2.0 3,779.83+256.20° 26894426 53° 64.86+3.18° 76.29+5 53°

Red yanggaeng Control 6,089.50+453.37° 293.70+25.92° 71.29+1.31° 143.10£6.89°
0.5 5,028.50+278.32" 282.16£21.51° 65.2314.33° 112.7948.12°
1.0 4,173.83£369.44° 220.30£22.49° 64.0845.81° 107.6945.47°
15 3,723.33194.96° 217.63£28.19° 66.22+2.86° 96.28+10.55°
2.0 3,321.174342 57° 180.88+24.43° 63.58+4.86° 95.5546.76°

Mean£SD.

2 e\/alues with different letters in the same column were significantly different among group at p¢0.05 level by a Duncan’s multiple range test.
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Table 6. pH, sugar content, and water activity value of yanggaeng with different contents of Polyozellus multiplex extract powder

Extracts concentration Responces
) pH Sugar content (°Brix) Water activity (Aw)
White yanggaeng Control 6.23+0.03"%? 3.3040.10° 0.952+0.00°
0.5 6.20+0.01° 3.30+0.00° 0.955£0.00°
1.0 6.28:0.01° 3.300.00° 0.958+0.00°
1.5 6.13+0.02° 3.3020.00° 0.9560.00*
2.0 6.13+0.02° 2.90£0.00° 0.9560.00*
Red yanggaeng Control 6.22+0.01° 3.3310.06° 0.950+0.00°
0.5 6.20+0.01° 3.43:0.06° 0.951£0.00°
1.0 6.16£0.01° 2.830.06° 0.953:0.00°
1.5 6.10£0.04° 2.83:0.06° 0.953:0.00°
2.0 6.02+0.03° 2.87+0.06° 0.952+0.00°

Mean£SD.

20/glues with different letters in the same column were significantly different among group at p¢0.05 level by a Duncan’s multiple range test.
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Table 7. Sensory evaluation of yanggaeng with different contents of Polyozellus multiplex extract powder

Item Sensory evaluation score”
Control Extracts concentration (%)
0.5 1.0 15 2.0
White Viscosity 2.9+0.87%9 3.120.7° 2.740.7% 2.740.6% 2.3:0.9°
yanagaeng Hardness 3.2¢1.0° 3.30.8° 2.540.6® 2.7+0.8° 2.110.8°
Chewiness 3.0£0.8% 3.3¢1.0° 2.740.7% 2.610.9° 2.40.9°
Springiness 2.841.0% 3.0:0.7° 2.7+0.6% 2.420.7% 2.120.9°
Taste 3.310.8° 3.310.9 3.1:0.9° 2.741.0° 2.841.3
Flavor 3.240.7° 3.140.5% 2.9+0.7%° 2.6£0.7% 2.440.9
Overall acceptability ~ 3.3%0.9° 3.4+0.7° 2.9+0.8° 2.9+0.7% 2.5+1.2°
Red Viscosity 3.3t0.6° 3.8t0.7° 2.9¢1.0° 3.1:0.8° 2.9t0.9°
yanggaeng Hardness 3.240.8° 3.14£0.8° 3.140.9° 2.9+0.7° 2.8t0.8°
Chewiness 3310.9° 3.0£1.1 3.141.0° 3.1:0.9° 2.8t0.9°
Springiness 3.2£1.0° 2.7£1.0° 2.9£1.12 2.8:0.9° 2.9:1.0°
Taste 3.641.0% 3.8£0.7° 3.6£1.1% 2.8t0.9° 3.140.8%
Flavor 3.540.7° 3.1+0.5%° 3.3t0.8 2.8+0.8° 2.9+0.8%
Overall acceptability ~ 3.74#0.9° 3.65¢0.8% 3.6£1.1° 2.8+0.8° 3.140.8°

Sensory evaluation used a 5-points scale, such as very good (5), slightly good (4), fair (3), slightly bad (2), and very bad (1).

Mean£SD.

9 Values with different letters in the same row were significantly different among group at p¢0.05 level by a Duncan’s multiple range test.
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