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Quality Characteristics and Antioxidant Activities of Yanggaeng added with
Pleurotus eryngii Powder
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ABSTRACT

This study investigated the quality characteristics and antioxidant activities of Yanggaeng prepared with different ratios of
Pleurotus eryngii powder: 0, 3, 6, and 9%. According to the results, the moisture content and pH increased with the addition
of Pleurotus eryngii powder, but the Brix decreased. As the amount of Pleurotus eryngii powder increased, the lightness (L)
increased, while the redness (a) and yellowness (b) decreased. The hardness of the control groups was lower than the Pleurotus
eryngii powder groups. The total polyphenol content was influenced by the addition of Pleurotus eryngii powder. As the amount
of Pleurotus eryngii powder increased, DPPH, reducing power, and metal chelating effect increased significantly. The results
of a consumer acceptance test showed no significant differences in color between the controls and two groups (3% and 6%),
and no significant differences in smell, taste, and overall acceptability between the controls and groups with 3% Pleurotus
eryngii powder. Therefore, up to 3% Pleurotus eryngii powder can be incorporated into Yanggaeng to improve the quality and

antioxidant potential.
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Table 1. Formula for Yanggaeng added with Pleurotus
eryngii powder

Yanggaeng

Ingredients (g)
S-0"  S3 S-6 S-9

Pleurotus eryngii powder 0 3 6 9
Cooked red 100 97 94 91
Oligosaccharide 15 15 15 15
Salt 0.2 0.2 0.2 0.2
Agar powder 0.8 0.8 0.8 0.8
Water 110 110 110 110

V' S-0: Pleurotus eryngii powder-0%.
S-3: Pleurotus eryngii powder-3%.
S-6: Pleurotus eryngii powder-6%.
S-9: Pleurotus eryngii powder-9%

HOFA oF GAEEHEEE

Weighting ingredients
l

Pleurotus eryngii powder, agar powder,
oligosaccharide, salt, water

l
| Stirring for 1 min |
l

| Adding red bean angkeum |

l

| Stirring and boiling for 13 min |
l

| Molding |
l

| Cooling for 15 hr at 4TC |
l

| Pleurotus eryngii Yanggaeng |

Fig. 1. Procedure for preparation of Yanggaeng added with
Pleurotus eryngii powder.

8] pHek e P8 A7 5 g FHke] S 20 mL
o FMAA AL gAHS AR AL, 9F789] pHE pH
meter(InoLab, Weilheim, Germany)2 743} 1, Y=+ U
AP G Al(Atago PR-101a, Tokyo, Japan) & =% &}o] °Brz
FEASFAT
ME X
7o) A== APA(IX 777, Juki, Tokyo, Japan) S AHE-
Stod WI(L, lightness), 24 =(a, redness), &4 =(b, yellow-
ness)E 2431513, 7+ AP 63 W 2gsto] P

% o319

=

0

o o

r

6. 4= &4

&789] 7d Z(hardness)= rheometer(Compac-100, Sun Sci-
entific Co., Tokyo, Japan)E Al8-3le] S350, 2+ 2
T 63 RHE S sto] H kS o] &tk S A&

H 2712 test type: mastication, load cell: 10 kg, adaptor type:
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round(diameter 10 mm), distance: 50%, table speed: 120 mm/
min®| 1t}

~

7. & Edd= oS
78 10 goll methanol 2 = J}5te] Ao 3417 A
g wael & 04-14-(Whatman No. 1, GE Healthcare UK Ltd.,
Little Chalfont, UK)3}o] AL &N-S A)|g =2 A3
Z2] 9= 32 Dewanto 5(2002)2] WS ¥ ¥ o]—Oi
Z+ Alg 89 0.1 mLol S/ 1.9 mLe} Folin-Ciocalteu’s
phenol reagent 0.2 mLE 7}3F & A 2o A 387F 9kX]5}a,
¥3} sodium carbonate £ 0.4 mLE 7}5f] &33F & ¢}
Al TR 19 mLE F7FeTh o] EAS 4eoA] 14]
b Bt REEAIZL & 725 nmell A F3 E—% 6t &
FAZE gallic acidE AFE-slo] A%
100 g

9] gallic acid® JERY MU]-.

nol'
J|)|-

F

HN

8. DPPH Radical &~H&s &4
%782l DPPH(1,1-diphenyl-2-picrylhydrazyl) radical 47
T S8 T ovE F AT Y IR 5

=
Al 89S A5kt Al 89 0.1 mLo] DPPH solution

(1.0x10 % M) 2 mLE 7}8te] mukela, ALof|A] 3057 vt
SAIZL F 517 nmell A FFEE SH T %‘P, oo 2ol wk
2} DPPH radical 24 %< etk tl27= A8 £ o
A 2e Fel SRTFE ARSI

DPPH radical scavenging activity(%) =

1—@%:{; * 100
9. 2= Zo|E =0t £Y
F74e] 4 ZlolE 3= Giilgin(2006)2] WH S K-
st Stk & Eeluls 3 A3 5L U
o7 FEE AR &9 ARSIt Alg &9 0.3 mLell
2 mM FeCl 0.1 mLZ 7}, 5 mM ferrozine 0.1 mL<}

ethanol 2.8 mLE 7}8t t}S, A2oA] 1087 9] & 562
el FFEE 29 F, e Ao wak 3% Aelol
E 592 AABIITE gE2Ts Ale o gl 2o of

RS AHesc

Metal chelating effect(%) =

EESE= 1

Aol Al B H7F e F4 54 3 s 24 71

8ol gkl Wong JY & Chye FY(2009)9] H H,j% H
FPajo] ZHaAt = Zeloli o AR BAY o
2 329 A8 §9< Agslart 74 AR %@ﬂ 0.4 mLol
0.2 M sodium phosphate buffer(pH 6.6) 1 mL<} 1% potassium
ferricyanide 0.5 mLE &&3te] 504 2023 w4171
F,10% TCA € 0.5 mLE 7}sto] E3ato] 1083 W3]
) o= AA R slo] Ao A= E 05 mLE 5}
3, 559 0.5 mLe} 0.1% FeCl; 0.2 mLE 7I8lal 700 nmel|
A EF=S 2] dehilch

1. 7|5 Z=A}

7]§ A= ‘%”} BaE iS Ao A7 1k
@ F Ahgsiglon], FE WA e HEIFET S 31
BE dges »‘Alowq e fs,} del 2] Fe 2]
EI

o} ﬂ%"é‘]'c’j o, 713 Eﬁ: ’iﬂ(color), ‘/,E/\H(smell), "Htaste),
A A<l 7] % (overall acceptability)ol] #ate] 77 & 2
SO 1S At 29 WEeE Ak 38: ok Ak 4

FAE HAE &t 53 R F, 64 HEo R Fr
78: W FHE AvEstel Aok

12. EAIXE

BE AR 33] o) vk 360, Akre] A Y
SPSS(Statistical Package for Social Sciences version 12.0)
o]-g-5lo] W f+3 ¥ X (meantstandard deviation) 2 A
gom, E"Vﬂ (ANOVA)C. 2 BAIAE #2)4(p<0.05)°]
=1 $171% (Duncan’s multiple range test) S 2

A Bt 7he] zpol2 A=A}

) _1%" o g e
i
0.
_{

AjFoIHAl T X7} 78] g 5% A= Table
29} 2t} thRTo] 45.99%% 7H Wekm, 3% HubE
47.30%, 6% A7k 50.80%, 9% H 7T 53.46% = Aj$o]H
A bl SESE T‘M@ifﬁ <7tk
(P<0.05). Y937} <8l gk A(Kim MH & Chae HS
201 )M = 279 %“—l‘cc?‘g}%bl 44.55%% 71 ko
gee] Mrbgo] S71EE i TEo] Skl gy A
7Vo] SR o] 48.15~52.40%2) WAt Huss]
o, 23 7F 78l i A7(Bong JH 5 2014)°l4 =
hzate] FEshgo] 44.13%, 23+ H7lre] RSk
45.09~59.11%°] W= 23 Hrbdo] S71rs F8
o] SUIslAtha Baste] 2 Ado] Avje} fAket ek
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Table 2. Moisture content of Yanggaeng added with Pleu-
rotus eryngii powder

Yanggaeng
s-oY S-3 S-6 S-9
Moisture
content  45.99+0.30”* 47.30+0.16° 50.80+0.16° 53.46+0.19¢
(%)

) Refer to Table 1.

? Each value is meantstandard deviation(S.D.).

) Means with different letters within a row are significantly di-
fferent from each other at p<0.05 as determined by Duncan’s
multiple range test.

S HQl whH 2= Bal(Choi IK & Lee JH 2013), Plyg] 715
(Oh KC 2015), A 171K Lee SM & Choi YJ 2009) H7}
FYel AT FARS] Hrtgel S/HETE FEd
o] ZFasttta Buste] B Aol Ao} zle]E Kt

AEolmAl B A7 89 pHet B 5% A=
Table 33} 2t} pHE o] 5.99% 7P vkt 3% 3
7t 6.03, 6% 71 6.05, 9% H7FE 6.102.2 Ajdolm Al
o Ao S7MESE feldoz U8 tHp<0.05).
Aol Al-S H 718 SH(Ko MS & Kim SA 2007)2} 2]w
(Lee JY 5 2009)] AFAAE AlFolHAl bkl S7}
g5 pH7F S7HsI vk Baste] 2 Aol Aol At
3 RS Btk S d2a T 3% F7kto] 7.89 °Brix
2 7P kAL, 6% A7 7.69 °Brix, 9% 7k 7.40 °Brix
2 A SolHA £ Hrleo] SRS Aasiith A%
7}#(Han EJ & Kim JM 2011), 27+(Bong JH 5 2014) %7}
FEe] AolM® FA R Vbl S/tETS St 3

Table 3. pH and sweetness of Yanggaeng added with
Pleurotus eryngii powder

HOFA oF GAEEHEEE

i)

Aettia Buste] B Y Aiel fARE Aes BT

3. ML

AjEolHAl ' H7F 789 Aw S A I= Table 49
2t} WX (lightness) & YEM= L2 dlxaro] 24.22, 3%
7R 2876, 6% 7T 35.70, 9% H7bE 41.59= Aol
WAL B Hrteke] S7HESE foldog Frbskthp<
0.05). AMEZ JehE aghe tizTo] 9.052 714 =3
a1, 3%, 6%, 9% A7kre] 247t 7.95, 6.72, 5.18% AjEolH
AT ATkl USSR fodom HAstthp<
0.05). FA=E Y& bghe thxTo| 6382 7H4 =3t
3, 3% H7HE 6.14, 6% HF7IT 5.82, 9% M7 4.68F Al
SolmAl T M| SIS aEsith A 2

S ae we Agoln A Bl Hale] BYTS A
=

= =
E2HKim HE 5 2015), 87]17}-Min SH &
A

oty H3uskich

4. 3

AjFoIHAl T 7} 78] e 57 A= Table 59
2l txo] 60.54 gem’E 7Y Wk, 3% H7bE 74.35
glem?, 6% F 7o) 83.87 glem’E Ajdol¥iAl Bt M)k
o] S7tEE Skl o, 1 ol %9 AVE FEAME #
o2l o] glo] 9% kel 89.63 g/em’E YERNSITH

Table 4. Hunter's color value of Yanggaeng added with
Pleurotus eryngii powder

Yanggaeng
S-0" S-3 S-6 S9
pH 5.99+0.017%  6.03£0.01° 6.05£0.01°  6.10+0.10°
Sv(ie;rt;e)ss 7.8940.12°  7.8940.12° 7.69+0.01°  7.40+0.01°

Yanggaeng
S-0Y S-3 S-6 S-9
(lighI;ness) 24.22+0.047) 28.76+0.02° 35.70+0.01° 41.59+0.03¢
a 9.05+0.02¢  7.95+0.02° 6.7240.04° 5.18+0.02°
(redness)
b .
(vellowness) 6.38£0.07"  6.14+0.03° 5.82+0.03° 4.68+0.02°

D Refer to Table 1.

? Each value is meantstandard deviation(S.D.).

3 Means with different letters within a row are significantly di-
fferent from each other at p<0.05 as determined by Duncan’s
multiple range test.

! Refer to Table 1.

? Each value is meantstandard deviation(SD).

) Means with different letters within a row are significantly di-
fferent from each other at p<0.05 as determined by Duncan’s
multiple range test.
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Table 5. Hardness of Yanggaeng added with Pleurotus
eryngii powder

Mgelusl B A7t el FA 54

Yanggaeng

S-0" S-3 S-6 S-9

Hardness

o 60.54+21.2079 74352 41 83.87+18.07° 89.63+19.67°
(g/em’)

D Refer to Table 1.

? Each value is meantstandard deviation(S.D.).

3 Means with different letters within a row are significantly di-
fferent from each other at p<0.05 as determined by Duncan’s
multiple range test.

(p<0.05). AjFolHA el = e *‘OV Frazt
P8 Azl st A= BAAM A=l Y=
e Aoz A} wZe]7KPark EY 5 2009), & 22

(Choi IK & Lee JH 2013), &7]7}F+(Min SH & Park OJ
2008) #7F BB Aol A BEE kel Az A

7]
ok

(Lee TY 5 2009), 2~¥A] Alo]A(Jeong CH & Shim KH 2004),
FI)(Kim YJ %5 2010)2] AFolX® Faig Hrbgo] 7}

g5 Axrt *7}0} vt Husle] B Ao Aol &
A A% 1ol b, AjFelAl A7t UKo MS &
Kim SA 2007)°] d7olxe FAls HArbge] TS

A7} ZAaskitta Rasky

o

St
AFolH Al & H7F e & Eelvs 3 5% 2

T Zo] 13.24 mg/100 g & VEFEC
), 3% 7ol 13.97 mg/100 g(1.06¥)) 2.2 eRY, thx
T 3% A7k 2l o)A Q1 Afo] 7t gl ok (p<0.05) A
FolHAl &L At St wet & Eedle e S
7F8k] 6% 7 7ko] 16.38 mg/100 g(1.248Y), 9% % 70|
18.02 mg/100 g(1.36¥) 2.2 UEhyith sy Edo A8
Alell de] Exo] e 23 k=9 sht=M oheket +
Z9f BAES 7RItk A EAd] St S Folsta A
-2Hd W A 71A R Agsh, w A EL] 34 S Yol AE
AAE BostaL, Aol Fitst ma AA s @A Z]-—f—’r7 =
FE 248 Bod FE 982 she 2= 484 <
(Kim JH 5 2006; Lee JH & Lee SR 1994). A< MH Bt
A7} F7)(Kim YJ 5 2010)9] AFAe e & 9
E315Eo] 042 gkgl 2 WSkaL, 10% A7 1.02g/kg, 20%
A7 1.59 glkg, 30% H7HE 2.05 gkgl 2 Aol HAl &
o A7V St el Skt Baskqinh A-eHls
Al 7 F)(Kim JW 5 2013)2] Aoz & Zees
e 2771 67 mg%, 1~5% H7F7F 77~100 mg% =

e

—
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Fig. 2. Total polyphenol content of Yanggaeng added

with Pleurotus eryngii powder.

! Refer to Table 1.

? Means with different letters (*"°) on the bars are significantly
different from each other at p<0.05 as determined by Duncan’s
multiple range test.

WA H7bel whet o)A er Srkekivta Basksl
th Lee MH 5(2007)2 33 AgolAldl dfslo e
H=4 3}3HEE protocatechuic acid7} 7 Beka, 1 o
salicylic acid, catechin, p-hydroxybenzoic acid, caffeic acid,

coumaric acid, hesperidin o]tk K13}

6. DPPH Radical *71%

i

]_

FLATNAY A AT 2
<]

O

= Xilﬂ

e oo )
ofN o,

Aba H]}iﬁ: HJOixﬂzﬂi A =

a3 B4 = 4efx 9lom, DPPHE 22 EebiS v o
WA QA free radical 24 dAte} BAS ZHe EA 2 HE
A2 A4S A FHow DPPH-HE SH=HA 2 Hep
Ao gt o 7 BAlglu g Thokdl A E A REE 4t
sts2 SHst=tl Bol o]85 1 th(Gardner PR & Fre-

dovich I 1991; Han JM & Chung HJ 2013). %782 DPPH
radical & =% Az Fig 37 2ol AlFolHAl B
271817 %‘% thZT0] 63.56%% 71 ek, 3% H7bE
o] 67.91%(1.074l), 6% 7Fe] 73.61%(1.168Y), 9% M7=
o] 75.12%(1.18¥) = AjFolHAl & H7bge] SIS
oA oz ST THp<0.05). Al A A 58 Yo &
A5z phenol’d B radical?] &7%%S AU, Ak
Q1 AE &4 free radicaloll AAES Fojdle] 4HsE A5}
= 295 Jej+= ez A YtiKang SC & Kim
MJ 2003). F2HA(Kim CH & Jeong JG 2009)2] Aol A
T FaA FEES vt TS & Eede &

T} DPPH radical 2A%°] Z7}8t9 vt B8l 1, Wals
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Fig. 3. DPPH radical scavenging activity of Yanggaeng

added with Pleurotus eryngii powder.

Y Refer to Table 1.

? Means with different letters (*”°) on the bars are significantly
different from each other at p<0.05 as determined by Duncan’s
multiple range test.

© E2(Na YJ & Lee JH 2014) 7} 7o) AFore K
A5l 7 o] SIS F EelvlEs &% DPPH ra-
dical 2A%0] Z71etdtta Basle] B A8 Aze} §AF
g 7S B dukd oz atsleat & ZelvE g
< HAHe FEAAZE ddettan Busa gl=d(Park
YO 5 2011), & AFAE AfFoIHAl &8 M7t &
7Fgtell uel & Z2]ds €% DPPH radical 2A%5°] &
71k Aoz Yl A S & 5 Sl

ol
1

Zzo|lE =1}

Y olE EIE ferrozine©] F&0]& F Fe?'o) ub
FA s P F24L wA Ha, oju] A8
golE AAS 7 EZo] EA s Fe''-
ferrozine 53 FAE Wallste] EAo] Al s
o] -&3le] =431 tHGiilgin 1 2006). AjEo]HAl 22 A7}
7] 4 Aol a3 =% A Fig 49 ok Al
oAl BS USR] &2 thaae] 19.16% 2 7S w3k
31, 3%, 6%, 9% 7S 242} 68.72(3.594H), 79.68(4.164H),
87.76 %(4.58H)Z AlFo|HA LT H7Vero] SIS R
@ oz Z715 thp<0.05).
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]

=
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=
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8.
il
o] AT AS, Fe* Fel2 PLHWA 4 EE T2
< W Qa2 o) §al] 23}, AAo] 7 g

Y=7b =4 VERITKGiilgin 1 2006). A0 H Al

tlo .
e i

oY

HOFA oF GAEEHEEE

100

87.76°

80 79.68°
68.72°
60
40
19.16%
20 J
N . . .
53 56 $9

50

Metal chelating effect (%)

Samples?

Fig. 4. Metal chelating effect of Yanggaeng added with

Pleurotus eryngii powder.

! Refer to Table 1.

? Means with different letters (*”%) on the bars are significantly
different from each other at p<0.05 as determined by Duncan’s
multiple range test.

o7ye] stde =% Al Fig 59 2ol thxrol 0.84, 3%
7R 0.92(1.1080), 6% H7HE 0.99(1.184H), 9% 7+
1.09(1.308) = AjgolMAl 8 Hrbgo] S7HEFE 9
2oz F7Vethp<0.05). Z 7 B A7} 7Y(Cha
MA & Chung HJ 2013)2] Ao = FA7 Hrlike] S}
g5, FdEo] FUHEFE S tka Haskl om, Cho
HS 5(2008)¢] AT E AFolmAle H7t =7t 57t
g4= Yo Frkehs A Btk BHusiiith &

A A AFolHA S HUlste] Alzgh e ot
a4 e tlaETath e s P4 et e @
14
12t
1.099
- 1 0.99¢
E 0.92°
= 0.84%
g o8t
g
£ o5 |
2
3
<
04 |
02 |

s-3 56 59
Samples?

Fig. 5. Reducing power of Yanggaeng added with Pleu-

rotus eryngii powder.

! Refer to Table 1.

? Means with different letters (*"%) on the bars are significantly
different from each other at p<0.05 as determined by Duncan’s
multiple range test.



27(1): 69~77 (2017) AjFolH Al B Mot ol F

& slek,

9. 7|2 E EA}

AFolHAl ' H7t e Vse
63 2o} AL tl 273 3% A7, 6% Hrbol 242t
5.90, 5.68, 5.422 §-2]& 9l 2}o] Qlo| =A HrhE whH, 9y,
HA7HEE 4612 B rteEo] WAool HoAle R
YERATHp<0.05). WA= tz27 3% H7ke] 22t 5.03,
49022 o] A1 ato] glo] =A Bk AL, 6% H7
I} 9% 7kt 247 3.94, 40002 thA B HrE o
(p<0.05). B2 t 20| 5.94, 3% 7ol 5712 2] & <l
zto] glo] 7=, 6% A7 9% >‘<47h:——8— 71z} 471,
4.68% Al HrE Q) AkEQ V| EeE 2ol 561,
3% 7ol 5712 F2)H 2 jo] wl =7 HrbgE v,
6% A7hrT 9% AR Zhz)t 4849 4328 thERTFRT
2 HEE B ATHp<0.05). ©de] AFE Foeto
E oo AjSolHAl B2 3%/ Hrhste] s Al xsich
W 2w v wshl S W 2|7} 7S e & Afo]7) gle
WA el 3 v el v 23 2 T V o] FHaHA g
frelo] slo] A 7EA7F S-sta @akst 71s]
wo] A Aol = Ego] H= 1% W?‘é} A FE 7HEo]
715 Ao R JdE)

ZA} A= Table

ﬂl
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Table. 6. Sensory evaluation of Yanggaeng added with
Pleurotus eryngii powder

Sensory Yanggaeng

attributes S0V S-3 S-6 S-9
Color  5.90+1.087% 5.68+1.11° 5.42+0.99° 4.61+1.33°
Smell  5.03£1.38"  4.90+1.51° 3.94+1.06" 4.00+1.44°

Taste 5.94+1.06°  5.71£1.47° 4.71£1.27° 4.68+1.58"

Overall

. 5.71£1.27° 4.84+1.19° 4.32+1.25°
acceptability

5.61+1.23°

U Refer to Table 1.

9 Each value is meantstandard deviation(S.D.).

) Means with different letters within a row are significantly di-
fferent from each other at p<0.05 as determined by Duncan’s
multiple range test.
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