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ABSTRACT

This study was conducted to evaluate the quality characteristics and antioxidant activity of Yanggaeng added with Lentinus
edodes powder(LE). Yanggaeng was prepared with various levels of LE(0, 1, 3, and 5%). The moisture content of the control
was the lowest, followed in order by 1, 3, and 5% LE addition. The sugar content and reducing sugar content decreased
significantly as the amount of LE increased. The pH of Yanggaeng added with LE decreased according to the amount of LE,
whereas acidity increased. The lightness and yellowness values in the Hunter color system decreased based on the amounts
of LE concentrate added to Yanggaeng, whereas the redness value increased. In the texture analysis, hardness, springiness,
cohesiveness, gumminess, chewiness and resilience of the control were highest, followed in order by 1, 3, and 5% LE addition.
Total phenol content was highest in Yanggaeng added with 5% LE. Antioxidant activities based on DPPH and hydroxyl radical
scavenging activities significantly increased as the amount of LE increased. In the sensory evaluation for Yanggaeng, 1~3%
LE addition was most appropriate. These results are expected to contribute to the quality improvement of LE powder added

Yanggaeng.
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). Aol E019lE B-glucan 7}t SF4E
sl 9,1 otolAl mhel Alolnl doule] &3} 9
FRARRA R ©]-8-5 3L $IEK(Choi SI 5 2010). :RM 3
o HE FEFHEo] 70~90%E Eof Eetr] 4
o] dsto] Afujabg el Aol FFolu AF F2l ZVW
7)7gerste syt dojur] 4ti(Jang HL &
2015). ole]gt ZWSIR FFEA L G AT FAikst DA<

— uk-o

_1

s


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2020.4.30.2.162&domain=http://easdl.org/&uri_scheme=http:&cm_version=v1.5

30(2): 162~171 (2020) TR FES M)

UERA] fko} 177154 % A LA EA L]
A-Ae Ao HuFAtiKang MY 5 2004).
SHH, YL A, BYE = o84 ‘?lE—‘E 2EO R
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ek F7do] HulEl L 9ltkJung BM 2004). A4 F7el
g AFRE FAVIEE 7R 7¥(Choi EJ 5 2010),
2 H71% 28(Min SH & Park OJ 2008), Z-<JA}
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FaHA 2 T s rte] 2Bt 8H(Chungnam agri-
culture meister college, Dajeon, Korea)ol| 4] W& 718 A1-8-3)
o} e AMREE BYF(Deadoo, Seoul, Korea), &+
(Myungshin, Yangsan, Korea), ZZEL2| 133 ABKHC,
Seoul, Korea)= AHE3ITE 1 9]of] Al8-H Ao 2= glu-
cose(Duksan pharmaceutical Co., Ltd. Ansan, Korea), Folin-
Denis(Sigma-Aldrich Co., St. Louis, MO, USA), tannic acid
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(Yakuri Pure Chem Co., Kyoto, Japan), DPPH(2,2-diphenyl
-2-picryl hydrazyl, Sigma-Aldrich Co., St. Louis, MO, USA),
EDTA(Junsei chemical Co., Saitama, Japan), TCA(Sigma-
Aldrich Co. St. Louis, MO, USA), TBA(Sigma-Aldrich Co.,
St. Louis, MO, USA) 5°| Stk
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FaHA 78] AEHiE2 Table 137 2ok 78] Alx=
€ &l IS Fof koA 1583 FolFa, ZHESY
w9} A bl 180 A 7T, B E
A TS Arkete] 1083 AojFA Bl Sl o
1A17F2] cooling A17HS AZ & Ao A5 2 ARSIt

>

duld ey A2G71E Fal el AriEE 2YF
FuHA Bao] v &S 0%, 1%, 3%, %= ZAA T}

Yo RS ZF AlRE oF 1.5 g8 A Fste] A9
=7 7](US/Retriever 500 Sartorius, Frankfurt, Germany)
o] &ste] 33] W ZAsislem, FHEs T

BT AEE TFTE 59 A st ¢4t Al & o
21 E2)(15 min, 4C, 3,000 rpm)3te] F5A-E FHal| T=A
(N-1E Brix 0~92%, Atago Co, Ltd., Tokyo, Japan)S A}-&-3}
o S35t YT G S TAI A|RE 5u) g
2 he] BEFF=A(UV-1800 240V, Beckman, Fullerton, CA,
USA)E E3ll dinitrosalicylic acid(DNS)oll &3t v]Am o2

550 nmolA FFEE S35 oM glucoseE FEEHE Wb

Table 1. Ingredients composition of Yanggaeng prepared with different amounts of Lentinus edodes powder

(Unit: g)

Ingredients Control" LE 1 LE 3 LE 5

Red bean paste 200 196 188 180
Fructo-oligosaccharide 20 20 20 20
Sugar 26 26 26 26
Agar 4 4 4 4

Water 150 150 150 150
Lentinus edodes powder 0 4 12 20
Total weight 400 400 400 400

" Control: Yanggaeng without Lentinus edodes powder, LE 1: Yanggaeng added with 1% of Lentinus edodes powder, LE 3: Yanggaeng

added with 3% of Lentinus edodes powder, LE 5: Yanggaeng added with 5% of Lentinus edodes powder.
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3) pH & &tz

pHE AOAC method(1990)% A g3lo] A7 5 g8 F 3l
20 mLe] 759 §7 ¥ Bag Mixer(Model 400, Inter-
science, Mourjou, France)Z & 3Kspeed 7, 2 min)3}3 T}
4 E-2](15 min, 4T, 3,000 rpm)3+ 5 *F5H-S #H3le] pH
meter(420 Benchtop, Orion Research, Beverly, MA, USA)=
S5t A= pH 33 L& A5 A 10 mL
Tk #3}e] 0.1 N NaOH Buffer2 pH 8374 =23dt=d 2
93 NaOHZH(mL)= acetic acid (%)= T4t S-S
e

>.

4) M

Ars F8E AEYYA(S0 x 12 mm)ol] H1ESle] &L
1Al Hol Ax}A|(ND-1001 DP, Nippon Denshoku Co., Tokyo,

Japan)E A3t Hunter A Al2] Lzk(*8 =, Lightness), a
(A M=, Redness), ba(ZHI =, Yellowness)= 33] HHg =
e e Froz ek Lk 81.83, a%k 8031, bk
91.62, AEF 0.0091 EFW TS ARSIICh

5) =454
EA] EAS dolR ] Yske] 1.5 x 1.5 x 1.5 cmE 43

gt A7]e] 78S Texture analyser(TA/XT2, Stable Micro
System Ltd., England)& A-&-3te] 53] o] whE =331
t}. Plunger(@ 25 mm)E ©]-&3le] 8ol 2w AHZ F
9] hardness, springiness, cohesiveness, gumminess, chewiness,
resilience® =7 313t} 4332712 pre test speed 2.0 mny/sec,
test speed 1.0 mm/s, post test speed 2.0 mm/s, distance 7.0
mm, return distance 20.0 mm, contact force 5.0 g& A7}
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1) Total Phenol &2t

Total phenol<= #HE/d2 © E4o] Moz e 3
245 0|83 Folin-Denis®(Folin O & Denis W 1912)°.2 =
et #41=% 2171 A8 1.5 g7 MeOH 50 mLE £%
F, I5AIRF FF mwkek H, AAE2](15 min, 4C, 3,000
mpm)dte] AR FEAE ESFH71(EYELA SB-1000,
Tokyo Rikakikai Co., Ltd., Tokyo, Japan)2 &l E 3]s}
FZE0 Y 222 PBS buffer® =] 100 mg/mL
A58 50 pLoll S5 50 uL3} Folin-Denis A] 2F500 pL<

Al

Y3 5E7F A7) TS 7.5% Na,CO; 389 400 uL-S
B ool A 3087 ¥HEAIA 760 nmell A FHEE S

%o}'/‘] o]’ Ekﬂ:_(jﬁ—:— =N

3}s3t}. Standard curve: tannic acidE FE=HE 3|43 A

& WA ARl

2) DPPH 2IC|E &~AS
Total phenol &3} TU3+ =
Z 5] MeOHS 100 mg/mL ¥
=

% ﬂ£ xﬂzs} _.4 }\]E B_oﬂoi A].&L 311:]. /\]E&Loﬂ

m1o e o

TR s45ke] 50 pLoll 1.5 x 107 mM DPPH(1,1-
diphenyl-2-picryl hydrazyl)-&< 150 pLS H7}3 3 308 =
St Aol A WAE F 515 nmol|A] FFE=E Sk g
A 2AG(%) S oY Aoz Alle & 7t s oA

A%l g PRGN Bhld 2% 50%7F B ICx
ahe Feldrh

Ab SDPPH — Abssample
= x 100
Abspppi

Free radical

scavenging activity (%)

3) Hydroxyl 2IC|Z 2Hs

Total phenol ¥} FLgt WHPo R FEES 4 &
F2E0] 100 mg/mL F%7} ¥ == PBS(phosphate-buffered
saline) buffer2 =91 H AE3IATh A28 FEEHZE 3|4
3to] Al&-8< 150 pLell PBS buffer 350 pL, 3 mM deoxy-
ribose, 0.1 mM ascorbic acid, 0.1 mM EDTA, 0.1 mM FeCl;,
1 mM H,0, €4S 7}2} 100 pLA st = Yol 37°CoA
1 XSS BEEAIZES AT o1 F, 2% TCAE ImL¥}
1% TBAE9 1 mL& o] 100TeA] 20 ¥3F wkgA1Z] &
Wztato] AAlEelg 5 A ko] 532 nmollA &3
TE Skt g 27%(%)= okele] Aew ALkt
7t w2 g ATl e dEFdolA eidE A
G

o] 50%7} H& ICsotS T3kt

Absblank - Abssample
= x 100
ADSplank

Free radical

scavenging activity (%)
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A(EH A Kincense of LE)), ZH(SH(sweetness), 3E31H
Al g(flavor of LE)), Z2]%H(7d = (hardness), ¥+ 4 (springi-
ness), 52 (adhesiveness)), Z+o] Z(sense after tasting)l] Tl
el bt (13 w5 <ksitt, 74 vl % Asith, 71S=
ZAAFE A(color), SK(flavor), B(taste), 2] Z(texture) = &
HEA Q] 7] & =(overall preference)ol] thal]l 78 2rEHoz
715k E}(l"* )] - Nﬂr 73 ) ;_Tjr) o A|BES

Apne 24 PARAL 2AHe ARE U ¥ F
A AL Wel =S BrlRgon HER BE I

Az,

6. SHI*z

RE Ay v S E B8 Had sAE O
Bl o™ SPSS 21.0(Statistical Package for Social Science.
SPSS Inc., Chicago IL, USA) software package Z=13]9]
ANOVA)Z Bl frefidel e 7ol 218431 p<0.05¢
] Duncan®] tzH<9|7% (Duncan’s multiple range test)2-
= A% A

F74e] F4d B 9 ksl 165
o] Hlgl o g *7}o}~ AgS HYow, Funal B
3% o’ A7Iel S Wi HE 2T foH<l ato]lE B
(p<0.05) WA BT HyltolA RS Bashe gyt
Aes AAEIGE FaHAl Fo] Aoldfe dEAAE
48.8%, AEANM = 6.05%= T2 21-8WAl] 2ol df &
2Fo] 74z} 19.02~42.41%, 1.42~3.88%2] A3} B w2 u)
A3 EL Aoz JERt(Yim SB & 1991). o|2]& 4]
oldfE dFFY FEE Tt BAste 9ES ke
ol 78 Azl BamAl Fo] 2ol dfrt e ulF =
Aol sl FEY &S YGRS T Al i
s vt FEIIFE Skl oz AlRHT
(Seung JJ 1995). o]&jgt A= 22 Ele|HAl o] &3l
AFelmAl Bd-E 71 oAM= dizate] 7 v
xq7}“1*011 2} ~7}* = S Ho] B A¥a ARG A2

°Br1x, 3% u7} °J7§% 232 °Br1x, 5% U782 21.0 °Brix =
EESECRE] Eﬂw Bl HyloA] feldoz A
A THp<0.05). FLGE Fuwal BLS Hriskr] e
thz=o] 1.93%, 1% EHA &2 H7F F8E 1.75%, 3%
A7t L 1.62%, 5% A7t FBE 1.09%= L} upzot
A2 FavAl BEE Arishl uet HAste AekS By
o 5% H7HERE foAQl AolE B th(p<0.05). BY

Table 2. Moisture, sugar content, reducing sugar content, pH, acidity and color value of Yanggaeng prepared with different

amounts of Lentinus edodes powder

Control” LE 1 LE 3 LE 5
Moisture (%) 46.51+0.78%2% 46.80+0.59° 48.65+0.59° 50.43+0.89
Sugar content (°Brix) 25.7+0.15° 24.5+0.17% 23.2+0.15° 21.0+0.10°
Reducing sugar content (%) 1.93+0.33" 1.75+0.10" 1.62+0.03" 1.09+0.16"°
pH 6.27+0.09° 6.17+0.03° 5.86+0.01° 5.74+0.01¢
Acidity (%) 0.01£0.00¢ 0.02+0.00° 0.05+0.00° 0.09+0.00°
Lightness (L) 17.49+0.08" 15.54+0.04° 12.43+0.12° 10.47+0.02¢
Color value  Redness (a) 7.31£0.18° 7.80+0.07° 8.09+0.03° 8.38+0.04°
Yellowness (b) 3.80+0.06" 3.67+0.03* 3.28+0.05° 2.61£0.11¢

" Control: Yanggaeng without Lentinus edodes powder, LE 1: Yanggaeng added with 1% of Lentinus edodes powder, LE 3: Yanggaeng
added with 3% of Lentinus edodes powder, LE 5: Yanggaeng added with 5% of Lentinus edodes powder.

2 All values are Mean£S.D. (n=3).

3 274 Values with different superscripts in a same row are significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Texture of Yanggaeng prepared with different amounts of Lentinus edodes powder

Control” LE 1 LE 3 LE 5
Hardness (g) 4,170+131° 3,809+110° 3,505£72" 3,348+184°
Springiness 0.97+0.02° 0.97+0.01° 0.93+0.01% 0.91+0.01°
Cohesiveness 0.54+0.02* 0.52+0.01* 0.51+0.01* 0.48+0.02°
Gumminess 4,682+329° 4,396+£341° 4,193+242° 3,982+340°
Chewiness 4,689+330° 4,498+341° 4,180+£217° 3,798+339°
Resilience 0.04+0.00° 0.03+0.00° 0.03+0.00° 0.03+0.00°

Y Control: Yanggaeng without Lentinus edodes powder, LE 1: Yanggaeng added with 1% of Lentinus edodes powder, LE 3: Yanggaeng

added with 3% of Lentinus edodes powder, LE 5: Yanggaeng added with 5% of Lentinus edodes powder.

2 All values are MeantS.D. (n=5).

% 274 Values with different superscripts in a same row are significantly different by Duncan’s multiple range test (p<0.05).
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HAtHKim MJ & Chung HJ 2017b). ¥
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=
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F78el B Texture
analyzer®2 =733} o™, 71 A3} Table 33 2t} Hardenss
()Y A NETS 4,170 g, 1% EaHA E2 H7p &
782 3,809 g, 3% H7F U78L 3,505 g, 5% M7} Fe
3,348 go 2 FAWAE HINEFE A} oA A
= Blom ZF Alg 7] frolA Aol 7t YEFATHp<0.05).
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FolwAl BIE ke oA ol N R dj o]
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Solu Al T Aol Fart el Az ola Bt

3 AMZ HJAA Axe] 9 n3l ez sk thKim
MJ & Chung HJ 2017b). ¥FHel|, 521715 27178 (Choi EJ
T 2010), S92 de HUKSE 478(Seo HM & Lee JH
2013)llM = FAlse] 7t v Eo] SIS o e
7F A3 ot 2 AR dAske 23S UEiTh
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(Hwang SJ 2009). Zz}1& <l (Choi JY 2015)
ANA Fepll HrktolA ' Ado] adhe AekE B A
I Ak A3E Hlth Cohesiveness(-8-374)S txwo]
0.54, 1% FIHA B2 H7F 8-S 052, 3% H7F FBS
0.51, 5% 7} 978 048% tha adtg o, A& 7He]
frolA zpo] 2 VERATHp<0.05). o= FEaHAlo] o8 pH
7} wolxA g A Aol F3e vzl AR ARG
(Phillips GO & Williams PA 2000). Gumminess(7/3)-2 thZ&
ol 4,682, 1% FaHA B2 M7} oF¥o] 4,396, 3% EL
A A7) 4780] 4,193, 5% FEaHAl 7 4780l 3,982=
F 3 TH(p<0.05). Chewiness(X T43)S thZzwo] 4,689, 1%
TEA B2 "ol 4,498, 3% A 7kro] 4,180, 5% A7}
o] 3,798 % 7AwLe}l Zo] Ahdhe AIFS Hlow, AR
te] freld ztolE YERAATHp<0.05). ©] Azt= Alshrt
F(Fang X 5 2018), o]FE(Lee SH & 2015)°] ]3] %3
gol Skt Aot G7I7HEE HUlete] Alxg 48
(Min SH & Park OJ 2008)2] =27+ 2748 771+
o] Hl&o] 7T E 3ol Skt Aate) Aty
ST}, Resilience(3] & B A)-2 tlZ2w0] 0.04, 1% ZHA
=g A7 780l 0.03, 3% H7F F78e] 0.03, 5% H7F S8
o] 0.03°.2 A7 7te] frolA ztolE YERfo] HrtEE F-
A 5ol EAol upel el B0 dEAlE Zoz HRlth
(p<0.05).
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6. Total Phenol &2f

FaHA L Hbkel| mE 78] F phenol T =%
A= Fig. 19 YeRATE. thx7e] F phenol 32 0.08
mg/mL, 1% ZHA 28 M7t 9782 0.26 mg/mL, 3%
7} ¥78-2 034 mgmL, 5% A7t 782 0.41 mgmLZ EIL
HAle] H7beke] S71etel et F phenol FHge] S7HATH
Ze)u A EREL 2helghe wkgolA 71H = 2hga,
g B2} Yo 27 o]ike] OHYE 717 Wk 33 EsS
7F]Z1thJung HA & Kim AN 2001). 4 &4 #H= 33&E
< 2HredE A S a7sh, A AkskE AAskE 7t
2 hFAQ kst B4 BaEglon ndEgh oA, 3
o| =, ikl &9k o] thdet Ael&4dE 7HxItKShahidi
F & 1992). 1WA & F55 7 F7](Jung K1 & 2019)
o} FawAl B2 7 AF7)(Kim MJ & Chung HJ 2017a)
NM= FuAe odl F ZejulE o] =4 YElge
o, TuHA BES MU AA 208 FEE] kst

<3

E7(Yoo SI 5 2012)c = FEHE FEEoA F Ze|H

il

38 24 54 4 itskg 167
05 -
a
= 04
E h
—
go3 c
=
[¥)
g d
m
o1 A
0.0 T T T
Control LE1 LE3 LES

Fig. 1. Total phenol contents of Yanggaeng prepared with
different amounts of Lentinus edodes powder.
Control: Yanggaeng without Lentinus edodes powder, LE
1: Yanggaeng added with 1% of Lentinus edodes powder,
LE 3: Yanggaeng added with 3% of Lentinus edodes
powder, LE 5: Yanggaeng added with 5% of Lentinus
edodes powder.

All values are Mean+S.D. (n=3).

274 Values with different superscripts above bars are
significantly different by Duncan’s multiple range test
(»<0.05).

il

= gheko] 16.38 mg/100 mLO. &2 =3 HQc} o2 e A=
EdZ xumAloe] A8 9 okg oz gFo] S &
A3kar il H7MAlol= gAtksl a2 Ale] 7]Ee] 7]

EikEi=g

7. DPPH 2lC|& AHs

FaHAL BT H7bek & 978e] DPPH 2t &7
s =3 A3, 1G5 Fig. 29} 2l ZTY ICsihe
114.02 mg/mL, 1% FIHA 4 H7Hr2 94.25 mg/mL,
3% 7k 82.28 mg/mL, 5% 7S 60.81 mg/mLE
THAe] HTbFe] STHEFE ICs#ke] HokrlE A3kl
gt} o)== DPPH 2t} &7 %ol EobrlE €3k Kong
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Aol o= AHE Ho TuAl e Myt ek
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Fig. 2. DPPH radical scavenging activity of Yanggaeng
prepared with different amounts of Lentinus edodes
powder.
control: Yanggaeng without Lentinus edodes powder, LE 1:
Yanggaeng added with 1% of Lentinus edodes powder, LE
3: Yanggaeng added with 3% of Lentinus edodes powder,
LE 5: Yanggaeng added with 5% of Lentinus edodes
powder.

All values are Mean+S.D. (n=3).
a~4: Values with different superscripts above bars are
significantly different by Duncan’s multiple range test
(»<0.05).
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Fig. 3. Hydroxyl radical oxidation activity of Yanggaeng
prepared with different amounts of Lentinus edodes
powder.
control: Yanggaeng without Lentinus edodes powder, LE 1:
Yanggaeng added with 1% of Lentinus edodes powder, LE
3: Yanggaeng added with 3% of Lentinus edodes powder,
LE 5: Yanggaeng added with 5% of Lentinus edodes
powder.

All values are Mean+S.D. (n=3).
a~d: Values with different superscripts above bars are
significantly different by Duncan’s multiple range test
(»<0.05).
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Table 4. Intensity evaluation of Yanggaeng prepared with different amounts of Lentinus edodes powder

Control” LE 1 LE 3 LE 5

Glossiness 4.2+1.229 42£1.7° 3.7+0.8* 3.1x1.1°
Color 2.4+1.44 3.9+1.2° 5.0£0.6" 5.9+1.3
Incense of LE 1.240.4¢ 2.940.8° 4.2+0.9° 6.1+0.8*
Sweetness 4.9+1.1° 4.2+0.9° 4.240.6° 3.9£1.3°
Flavor of LE 1.0£0.0° 2.940.9° 4.5%1.1° 6.1£1.1°
Hardness 3.1£0.9° 3.740.9° 3.9£0.9° 3.940.9°
Springiness 3.4+0.8* 3.4+0.8" 3.5+0.8" 3.1+0.9°
Adhesiveness 3.120.9™ 3.2+0.8 3.4+1.2 3.5+1.4
Sense after tasting 2.8+1.6° 3.8+1.1° 4.5+1.2° 5.5+1.3*

" Control: Yanggaeng without Lentinus edodes powder, LE 1: Yanggaeng added with 1% of Lentinus edodes powder, LE 3: Yanggaeng

added with 3% of Lentinus edodes powder, LE 5: Yanggaeng added with 5% of Lentinus edodes powder.

2 All values are MeantS.D. (n=17).

9 a4 yalues with different superscripts in a same row are significantly different by Duncan’s multiple range test (p<0.05).
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Table 5. Preference test of Yanggaeng added prepared with different amounts of Lentinus edodes powder

Control" LE 1 LE 3 LE 5

Color 3.741.4%D9 4.8+1.0° 4.7+1.2° 3.3+1.4°
Flavor 42+1.2° 4.5+1.0° 4.1+1.2° 2.6+0.9°
Taste 4.5+1.3° 4.6+1.5° 4441 4° 2.8+1.5°
Texture 4.0+1.3° 4.6+1.3 4.7+1.4° 3.8+1.2°
Overall preference 4.0+1.2° 4.8+1.3" 4.6+1.4 2.6+1.4°

" Control: Yanggaeng without Lentinus edodes powder, LE 1: Yanggaeng added with 1% of Lentinus edodes powder, LE 3: Yanggaeng

added with 3% of Lentinus edodes powder, LE 5: Yanggaeng added with 5% of Lentinus edodes powder.

2 All values are Mean£S.D. (n=17).

3 274 Values with different superscripts in a same row are significantly different by Duncan’s multiple range test (p<0.05).
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