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SUMMARY

I. Title

Development of food materials and functional foods using the phytochemicals of

Pleurotus eryngii

II. Objectives and Importance of the Project

With economic growth, the accompanying changes of dietary life have resulted in
an increase of adult diseases. Thus many people began to show interest in functional
foods which can prevent these adult diseases. Among the functional foods, mushrooms
contain many kinds of nutrients and functional ingredients regulating various
physiological functions. Because of the functional compounds in mushrooms, they have
recently been highlighted. The processing of edible Pleurotus eryngii, however, is
considerably difficult since the vegetable generally contains a lot of water. Therefore,
the consumption of PFPleurotus eryngii is more efficient when it is developed as a
convenience food. The objective of this study was to develop the food materials and

functional foods using the phytochemicals of Pleurotus eryngii.

. Results of the Project

Section 1. Development of Processed Foods and Food Materials from Pleurotus

eryngil.

Physiological activities of pileus and stipe extracts from fresh and hot air Pleurotus
eryngil were examined. The objective of this study was to characterize physiological
activities such as electron donating ability(EDA), superoxide dismutase(SOD)-like
activity, tyrosinase inhibitory effect, angiotensin converting enzyme(ACE) inhibitory
activity, total polyphenol contents and nitrite scavenging ability in extracts extracted

with water, 50% and 100% ethanol.
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Firstly, the results about fresh Pleurotus eryngii were as follows. Volume of the
solvent was 50 time of sample on a weight/volume basis. EDA was 88% in 50% ethanol
extract(pileus). Regarding as SOD-like activity, the activity was 62.57% in water
extract(pileus). Tyrosinase inhibitory effect of all sample was more than that of 0.1%
L-ascorbic acid solution. ACE inhibitory activity of water extract of pileus was found to
be the highest value of 95.14%. In addition, total polyphenol content was measured
highly in water and 50% ethanol extracts of pileus. (1427.25 mg%, 1426.82 mg%
respectively). Finally, nitrite scavenging ability of 50% ethanol extract of pileus at pH
1.2 showed approximately 95%.

Secondly, the results about hot air Pleurotus eryngii were as follows. Physiological
activities of pileus extracts from hot—air dried PFleurotus eryngii were examined.
Electron donating ability, nitrite scavenging ability, superoxide dismutase-like activity,
total polyphenol content, tyrosinase inhibitory effect and angiotensin converting enzyme
inhibitory activity were determined for pileus extracts of Pleurotus eryngii extracted
with water, 50% and 100% ethanol. Electron donating ability was 85.26% in water
extract (25 mL/g). In addition, nitrite scavenging abilities of all water extracts at pH 1.2
showed approximately 94%. Total polyphenol content was at the highest level in the
water extract of 100 mL/g (218.72 mg%). Both superoxide dismutase-like activities and
tyrosinase inhibitory effects of all samples were less than 0.1% or 1% L-ascorbic acids
solution. Angiotensin converting enzyme inhibitory activity of 50% ethanol extract of 25

mL/g was found to be the highest value of 94.59%.
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Section 2. Optimization Modelling of Extraction and Processing Conditions for

Effective Components of Pleurotus eryngii

The first study was investigated to study the functional properties of roasted Pleurotus
eryngil by reflux extraction conditions. Total phenolic compounds content and electron
donating ability(EDA) were fairly high at 50% ethanol concentration. Superoxide
dismutase(SOD)-like activity was the highest at 75% ethanol concentration. Nitrite
scavenging ability(NSA) increased as ethanol concentration in extracting solvent decreased.
EDA decreased and SOD-like activity and NSA rised as the extraction time increased. With
the increase in extraction temperature, EDA and SOD-like activity went down. However,
extraction temperature did not significantly affect the nitrite—scavenging ability. With the
increase In ratio of sample content to solvent, EDA, SOD-like activity and nitrite
scavenging ability decreased. The results would be useful for understanding the extraction
condition of roasted PFleurotus eryngi. As a result achieved, the reflux extraction
characteristics of phenolics compounds content and physiological activity from roasted
Pleurotus eryngii were monitored under the independent variables of ethanol
concentration (0~ 100%), extraction time (1~ 9 hr) and extraction temperature (35~ 957C).
The optimal extraction conditions of reflux for phenolic compounds content and functional
properties were predicted as 40% of ethanol concentration at 85C for 7 hr.

For the second study, we performed to investigate the changes in quality properties of
extracts from roasted Pleurotus eryngii by microwave-assisted extraction (MAE).
MAE was carried out under different conditions including ethanol concentration,
extraction time and microwave power. Total phenolic compounds content, EDA and NSA
at pH 1.2 were the highest at 50% ethanol concentration. SOD-like activity was the
highest at 75% ethanol concentration. Soluble solid and total phenolic compounds content
decreased as extending extraction time up to 7 min. EDA went down when an
extraction time increased . SOD-like activity and NSA were not significantly different.
The highest soluble solid content, total phenolic compounds content and EDA were
obtained at 100 W extraction of microwave power. SOD-like activity was measured
highly at 25 W. But microwave power did not significantly affect the nitrite—scavenging
ability. As a result achieved, the MAE characteristics of phenolic compounds content and
physiological actives from roasted PFleurotus eryngii were monitored under the

independent variables of ethanol concentration (0~ 100%), extraction time (1 ~9 min) and

- 13 -



microwave power (257 125W). The optimal conditions of MAE for phenolic compounds
content and functional properties were predicted as 40% of ethanol concentration, 100 W
power and 6 min.

The extracts were concentrated considering storage and application. For evalution of
processing properties of Pleurotus eryngii, the concentrate of the optimal reflux
extraction was used for preparing beverage and soup. The beverage and soup with reflux
extracts of Pleurotus eryngii were prepared with the optimized extracts by adding minor
ingredients through sensory evaluations based on response surface methodology. The
regression equation models of each dependant variables for roasted Pleurotus eryngii
reflux extracts were successively applied to MAE for their processing of the above
recipes, which were verified by obtaining the resonable sensory scores.

In the view of these finding, the optimal condition of reflux and MAE can be practically

applied to develop the food materials and processing technology for Pleurotus eryngir.
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Ao ALgE AFolMA (Pleurotus eryngiDs 7YEAI A F]iste] Zak Ul
At & Aol AR dxAlge AR FiEste] AT AlFoln Al A
24 A8 AAe g8 4 AlsE Aol FAE 0.5 cme 7|2 AEI & 50T =
= AZxEAT. AxH A 8E 37 (Kaiser, KFN-400S, Kingstone, Korea)E At

E
&3] 0.5 mm o]t A7 38 F 0.2 mm PE filmel W45 335t Ws e By
&

=

& F52 9 MFoIHA S 73] =A% ¥ 0.5 cme] 7]
filmol Wi XAsle] WYeale] HASHAA ALEsSY. F&F SvlZ+ water, 50% %
100% ethanols AF&3stglom, &ulgre E S5 500 T3t

A, Algel F=L Fig. 29 2 Wyoz A3t

-z
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~
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il

>
oo
o

pileus and stipe powder PFPleurotus eryngii air—-dried powder 10g
od
Extracted with water, 50% and 100% ethanol
250 mL / 500 mL / 1000 mL at 50T for 1 h (3 times repeat)
od
Filtered with whatman filter paper No. 2
od
Evaporated under reduced pressure
od
100 mL mess up with distilled water
od

pileus and stipe extracts of Pleurotus eryngir

Fig. 1. Procedure to prepare pileus and stipe extracts of air-dried

Pleurotus eryngii for measuring physiological activities.
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Pileus and Stipe of raw Pleurotus eryngii 10 g

oo
Extracted with water, 50% and 100% ethanol 500 mL
at 50C for 1 h(3 times repeat)
oo
Filtered with whatman filter paper No. 2
oo
Evaporated under reduced pressure
oo
100 mL mess up with distilled water

oo
Pileus and Stipe extracts of Pleurotus eryngii

Fig. 2. Procedure to prepare pileus and stipe extracts of raw Pleurotus eryngii
for measuring physiological activities.
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7 Algel Bsel Aeldy el A4

Z3-7](Rotavapor R-123, Buchi, Swizerland) & 7+t
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IR -1
E (Forced convection oven, Jeico Tech., Korea)& o] &3l 105T A
ZA N A3 Y8 HAEF

71
TFE&(vield2 F&9
TEIT ¥ AEL
AAxHS 2 gate] ol & WA Az} T FEH
et uHE 8%, db)E YeERAAL
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7hH ARE e 54
FZE 9 ARFF o & & (electron donating abilities, EDA)S 7+
747be] FZEo| )3 DPPH(a,a-diphenyl-picrylhydrazyD) ] Aapgolaatz 7+ A g9 3
AES =AY, =, F55 1 mLol 4x10™" M DPPH&9(99.9% EtOHol &3l) 1 mL&



7Fste] Fde] By7t 2 mL7F HEF it o] "kg S oF 10x7F Esta A2 30
2 wxs & BS#F T A(UV/VIS spectrometer, Jasco, Japan)S AFg3Fe] 525 nmolA] &
FEE SASAY. AAFAaTd = FEEY HIF Ao Aol WEEE YEM ST

EDA(%)=(1—%)X100

= A7 HE R
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) Superoxide dismutase(SOD) FAFEA
SOD fAF#A o] =4 Marklund®] e whal A Ajakgic),
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ftlo

7 FEE
%3 & tris-HCI buffer(50 mM tris[hydroxymethyl]lamino-methane+ 10 mM EDTA, pH
8.5)F °|&3te] pH 8.5% xdd AmdS WElrh 7t A% 0.2 mLell pH 8.52 HA3
tris—HCI buffer(50 mM tris[hydroxymethyl]amino-methane+ 10 mM EDTA) 3 mLe} 7.2

ol

A

AN

mM pyrogallol 0.2 mLE 7}8ta 25CoA 1087 % & 1 N HCl 1 mLE ¥2&

A2 F 3333 =A(UV/VIS spectrometer, Jasco, Japan)& ©]€3to] 420 nmol| A 9] 3%
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SODSAEA (%)= (1 —%)x 100

t}) Tyrosinase A& &3 =A

Tyrosinase A& &3 =4 Wong %9 whilo] wlg} =439 01 tyrosinase &
& N2 mushroom tyrosinase(Sigma, T3824, 110 units/mL)E 50 mM sodium phosphate
buffer(pH 7.0)°ll &-3ate] ApE-stltt. a4l 542 10 mM catechol & 2.8 mLl

tyrosinase &4 0.2 mL, =9 0.1 mLE 7}8t2 3% F=A(UV/VIS spectrometer,

32

. tyrosinase©°l] W3 a4 %

i
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slo
3
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[¢]

Jasco, Japan)E AF&3ted 420 nmol A 4= H3}

A As) wRe el wskE 27 FHEe] WE ghe SAse] thgel Ao o8 A
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Inhibitory.effect( %)= {1- ( )} X100
aad Hr7hghe] $E % Wkt
a4 gl buffer 79 F3% Hshgk
FEE U SHF JUHY S35 WSkt

) F sy ¥§F 54
% Zg¥+E9 Fe(total polyphenol content)S EAHMHom dy AlL¥ 1 g

Folins-Denis®“" o2 Z4atd on, 247te] &2z weh Azxd 259 § 34

S A3k T. =, 3 A N 5 mLo Folin reagent 5 mLS 7}8ta 3837 AA 3 2 5 mL
9] 10% NaxCOs8ds 7F8lqict o] &3S 1A3F &<k X & FFF=A(UV/VIS

spectrometer, Jasco, Japan)E A}&38te] 760 nmol A EFEE =St (+)cateching o] &

tol 449 EFFHOERY F FeldlE FFS meh Ttk

ol
e
K

uh) ACE inhibition effects

MEolHA FEE29 ACE (angiotensin I — converting enzyme) A&} 2H-8S Crushman
7 Ondetti®] WY& Mdste] A&, &, W& 0.3 M NaClS $8tE 0.1 M
potassium phosphate buffer(pH 8.3)9 7]2 ¢l Hippuryl-L-histidyl-L-leucine(HHL, Sigma,
H1635) 2.5 mM= =<1 9 0.15 mL, ACE(Sigma, A6778, 0.2 unit/mL) 0.1 mL¢} ZF 54
2 & 0.1 mLE EFeon, dx7e FEAR oA 75 0.1 mLE H7lete] 37T

ol 4 3087F wk2A]7]a1, 1 N HCl 0.25 mL #7}= WSS A A7 F ethylacetateE 1.5

FZ % hippuric acidE =3FE=AE AHEete] 228 nmellM FFE=E SAT F v Al

del A Es T,
ACEX%%H%(%)z(l—%)xmo

A WEZT-9] hippuric acid A&

B : &9 hippuric acid A=
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o} A2+ 27 & I nitrite—scavenging effect)= Gray S%V¢] vl o2 =A5 A}, =,
I mM oPEAUESR & 1 mLel 77t F5E5 2 mLs 7Fskal o7]e 0.1 N 944HpH
1.2) 9 0.2 N 714k b8 (pH 3.0, 4.2 % pH 6.0 7 mL 7}sted wkg-goe] pHE 7}
7t 1.2, 3.0, 4.2 & 6.00.2 <e|ste] Whggo e #u 5 10 mL2 s3Ik o] & 37TelA 1
AIZE E)b RESAIZ U wkgls 1 mLA Fekar of7lel 2% 4 5 mL, Griess Al F
(acetic acid®l 1% sulfanilic acid®} 1% naphthylamine< 1:1 H| &2 £33l Ao Al& Z
el Ax) 0.4 mLE 7Fete] & EFAIA 1637F AoA HAAZ & FF FE
(UV/VIS spectrometer, Jasco, Japan)& AF&83lo] 520 nmollA 3 EE S35l =8 =
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C: N FEE 49 F4=

AP EA 22

EAA 8= SPSS 10.0 for windows program= AF&3e] zZ+zbe] Al g0l e H+3%
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N g AZA7) ske] AFAPL AAHA,

Table 1. Level in extraction conditions of Pleurotus eryngii based on central

composite design

Level
Extraction conditions
-2 -1 0 1 2
Microwave power(watt) 30 60 90 120 150
Ethanol concentration(%) 0 25 50 75 100
Extraction time(min) 1 3 5 7 9
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Table 2. Central composite design for optimization of extraction conditions of

Pleurotus eryngii

E;i:;?fft Microwave power(W) concf;?f;?in oy  Extraction Time(m)
1 60(-1) 25(-1) 3(-1)
2 60(-1) 25(-1) 7C 1)
3 60(-1) 75( 1) 3(-1)
4 60(-1) 75C 1) 7C 1D
5 120 1) 25(-1) 3(-1)
6 120( 1) 25(-1) 7C 1)
7 120C 1) 75C 1) 3(-1)
8 120C 1) 75C 1) 7C 1D
9 90( 0) 50( 0) 5 0)
10 90( 0) 50( 0) 5( 0)
11 30(-2) 50( 0) 5( 0)
12 150( 2) 50( 0) 5 0)
13 90( 0) 0(-2) 5( 0)
14 90( 0) 100( 2) 50 0)
15 90( 0) 50( 0) 1(-2)
16 90( 0) 50( 0) 9( 2)

1 . .. . .
)The number of experimental conditions by central composite design.
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Table 3. Composition of experimental diets (unit : g/kg diet)

Component NOR" H.C? P 2.5% P 5%
Corn starch 250.0 237.5 217.3 197.1
Sucrose 400.0 400.0 400.0 400.0
Casein 200.0 200.0 195.4 190.8
Corn oil 50.0 50.0 49.8 49.6
Tauro—Cholate 0.0 2.5 2.5 2.5
Cellulose 50.0 50.0 50.0 50.0
Mineral Mix” 35.0 35.0 35.0 35.0
Vitamin Mix” 10.0 10.0 10.0 10.0
Choline bitratrate 2.0 2.0 2.0 2.0
DL-methionine 3.0 3.0 3.0 3.0
Cholesterol 0.0 10.0 10.0 10.0
Pleurotus eryngii 0.0 0.0 25.0 50.0

)Normal 2)ngh chloesterol ¥2.5% Pleurotus eryngii Y5.0% Pleurotus eryngii

YAIN-76 mineral mixture, PAIN-76 vitamin mixture
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Table 4. Operating cinditions of HPLC for free sugar analysis

Jasco HPLC System(PU-980, Jasco, Japan)

Instrument

Carbohydrate(4.60 X 250 mm, Waters, U.S.A)
40C

Column

Column oven

0 25)

: Ho0(75

Acetonitrile

Fluent

1.0 mL/min

Flow rate

2.0 mm/min

Chart speed

RI(RI-1530, Jasco, Japan)

Detector

10.0 pL

Injection volume
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dFow 9] A8-¥ 3 9l L-ascorbic acide} Blastr] fal Z+2F 0.1% 2 1%9] F<ol

A AREFATEHES 4 A, 212F 97.40% 2 97.46% % A YESU

120
¥ 100 | 2 o
=
5 80
2
IS 60
C
o
©
s 40
s
i 20
0

pileus 0.1 % ascorbate 1% ascorbate

Fig. 3. Electron donating ability(EDA) of raw Pleurotus eryngii for pileus and
extraction solvents. (H : water, : 50% EtOH, [0 : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)
Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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Fig. 4. Electron donating ability(EDA) of raw Pleurotus eryngii for stipe and
extraction solvents. (B : water, : 50% EtOH, [0 : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)
Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 5. Superoxide dismutase(SOD)-like activity of raw Pleurotus eryngii for
pileus and extraction solvents. (H : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of

ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 6. Superoxide dismutase(SOD)-like activity of raw Pleurotus eryngii for
stipe and extraction solvents. (H : water, : 50% EtOH, OO : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of

ethyl alcohol.)

Values represent mean®S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 7. Tyrosinase inhibition effect of raw Pleurotus eryngii for pileus and
extraction solvents. (B : water, : 50% EtOH, [0 : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 8. Tyrosinase inhibition effect of raw Pleurotus eryngii for stipe and
extraction solvents. (B : water,  50% EtOH, [1 : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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Fig. 9. Angiotensin converting enzyme(ACE) inhibition of raw Pleurotus eryngii
for pileus, stipe and extraction solvents. (M :@ water, : 50% EtOH, [J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 50

mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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5) Total polyphenol contents(mg%)
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Fig. 10. Total polyphenol contents of raw Pleurotus eryngii for pileus, stipe and
extraction solvents. (H : water, : 50% EtOH, [J : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Table 5. Nitrite scavenging ability of Pleurotus eryngii for extract

condition?

unit : % (raw material)

Species Et-OH Nitrite scavenging ability (%)

conc.(%) pH 1.2 pH 3.0 pH 4.2 pH 6.0

0 94.38+0.34"? 64.58+0.36° 32.69+1.177 11.37+1.00°
Pileus 50 95.1240.29” 69.02+1.49” 28.31+1.02¥ 4.89+0.33°
100 93.58+1.79" 61.09+1.24Y 26.27+0.89% 7.44+1.38"
0 83.7240.95Y 61.09+0.71% 27.18+0.84" 10.16+0.93"
Stipe 50 84.46+2.13Y 64.60+0.98° 25.90£0.617 10.78+2.50°

100 92.6940.08” 63.71£1.18” 19.93+1.29"” 1.44+0.74°

0.1% L-ascorbic acid 99.64%0.16% 67.26+4.07” 58.61+2.66" 34.75+0.73”

1% L-ascorbic acid 99.93+0.07% 99.56+0.25" 97.05+2.15" 96.11+1.30"

DExtraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.

PMeans are three replication.
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Z}% phenold 3gEL2 A ZZA oA N-nitromopholine2 &4, < nitrosod} ¥H-&
ZAE kA 9A s, dihydrophenolf 7} nitrous acidel]l 938 quinonel & A3} 31 nitrous

acidE= F-3ll 3 nitric oxide® WH3lE T} 28]2 2 o]2]3 phenolA FIE-E amineHF & vH-S
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1) Electron donating ability(EDA, %)

7b 25 mL/g +% AT

AAE s 54S DPPH(1,1-diphenyl-2-picryl hydrazl) 2tz ~AH o2 FHs=Y
DPPHE #x} W radicals &-7-3ld U2 free radicalE ¥ A3l -3 complexE Tt
S 9ol FArst #Ao] 9l BE v grzke] 4w olwo] DPPHO iLfo

FAo] Golx Sl 9ar o MR uA FFstel AAFeIEHL Y 5

o2 FX49 radicale] #| ¥, lipoxygenased| &gt X% 43} qb-S-Alo| Aol itst &4 574

Aol Ztpileus)¥} Hi(stipe)oll Weto] dFAx A8 g 25 mL
of F=&uol W HAAEAZES YEkd Zojn Zto] HApgo] a8 oghE kol w
2 85.26, 53.19, 12.72%%, & FE=ol 9] 4ol 7 A Jebs e, EtOH s%=7F <
Tt g AR Fadte A4S BEAvh a2yt As stae AdelsiA &
FE% Bt 50% EtOH F=E4 63.48%% %7 Yetwton, 7t F2EA4 o we
g2 B = g dExtsiAle dFoer dE A8E A 9lE L-ascorbic acidE 0.1% %
1%9 oA AAsodsds 8% 23, 27 96.86, 96.94% = w5 =4 YERTh 2t
7 gjo] FEEANA HuEARE AREE L-ascorbic acid Bt} W& &4dS Hol oL, Zhe
E FEEN4 0.1% L-ascorbic acidoll 4338t 84S 2o free radicalel tigh X3 &
Hol 3 Aoz FAHAY. =, AAEolFEo] Frhe o= AA A FelE
3}
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phenolic acids®} flavonoids 2 7]€} phenold &
st B gdgo] & ALsF dAFo o] wrha &l

upehx AfEolm Ao A5, thHE v ol A &Atsta S yEh= phenold &2 o] Bl
A

ShEo] S Ao R dAEHY, EtOH FEEHT & FEENA AATdsS HE3 o
& 7HA] @ikt o] =& AR AZLEHATE AT oy E5ukg-e] HWrkeA] A}

o] Fojo] HAFo M AbaE 14 ¥ superoxideE® A oA AAH
superoxide™ A4 3 F o] H,0F A3, o)W superoxiders A9 4HakA Aol & %
gkt olH gk AFst4 free radicals A&7-dleke ks EHO HA HAAAR AAE
o] zgo] H{HaL Stk
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Fig. 11. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (H : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 25 mL of
ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 12. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
stipe and extraction solvents. (B @ water, © 50% EtOH, [J : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 25 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.

W) 50 mL/g & A&
Fig. 133 14% Al FolwA el ZH(pileus)Zt di(stipe)oll thalte] dFTFUFE AlH g
50mLe] FE&ujo] W HAFLE&S vebd ot zte] MAFoE2 EtOH §%
o wel z}zb 77.54, 38.22, 15.74% = YEFW o™, A2 o] &ujn] 25 mL A g7 YA

EOH =0l uheh fodo ghsts 43 nylor, 2 7529 Y N5F 32

A3 2 Aol glo] W@ ghe YERHRAT. 50 mL A 9G] 25 mL A2l A

Zre] Aol ] =& Aow Hol dAAEEHNE YEFNE phenold Edo] Zo] -5 o]
AL Aoz oiF)

- 68 -



Electron donationg ability (%)

pileus 0.1% ascorbate 1% ascorbate

Fig. 13. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (B : water, : 50% EtOH, I : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 14. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
stipe and extraction solvents. (B @ water, © 50% EtOH, [J : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.

- 69 -
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Fig. 15. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (H : water, : 50% EtOH, [ : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 100 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.

- 70 -



100 | a a

Electron donating ability (%)

stipe 0.1% ascorbate 1% ascorbate

Fig. 16. Electron donating ability(EDA) of hot-air dried Pleurotus eryngii for
stipe and extraction solvents. (H : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 100 mL of

ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.

2) Superoxide dismutase(SOD)-like activity(%)
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ol Hojupal SODeF A 24S vUetdle 48 37 BAst

o] o]E SOD¢ A§% phenoli EA¢ Aoz B v 9lrh SOD FAHEA B2 &
Aes st AEA 222 F= phytochemicaldll 431

superoxide®] WFSA S oA|5lo] superoxideZH-E] A S B F e} ulebd SODFAIEA

=4 AFHE A8 AA WO superoxideE: AAFO =N AbstA FofjE Wojstal x5}

Aol &g 71 5 3

SOD-like activity (%)

pileus 0.1% L—ascorbate 1% L—ascorbate

Fig. 17. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for pileus and extraction solvents. (l : water, : 50% EtOH, J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 25

mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 18. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for stipe and extraction solvents. (l : water, : 50% EtOH, J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 25

mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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Fig. 19. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for pileus and extraction solvents. (l : water, : 50% EtOH, J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 50

mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 20. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for stipe and extraction solvents. (l : water, : 50% EtOH, J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 50

mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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th 100 mL/g % A&+
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EtOH F&29 2% ZolAet o] 9.7292 t& Ay 79 Hla] & &8 8 AtHFig.
22).

Aol ARgE FolwAlel &uiu] 25 mL, 50 mL % 100mL Aol Zte] & F
ZEo] SOD frAtgdol §-sHAl Uetwon, EtOH FEHT & FF A d4ikst E4o)
o Wol] FEHJUSEE superoxide aniond tigh A& 7hsAdES A 7 AT o=
o] 7HA AEAE o SODFAIEAE S S4e HiudA g FEHo 5533
ol a7t Avks Aol FAER oy, AARpE o Ao et mh A R &
wju] A Bgo] A dIS A ESHih webA pyrogallol®] AFEHE A sish=tl @
st EH2 AEA we} FEGGol kst @] vEn, 554
WES Ei= radical WHE ko] AA wEAS AAGAE Kt duEHER S Ak
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Fig. 21. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for pileus and extraction solvents. (Il : water, : 50% EtOH, [J : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 100

mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 22. Superoxide dismutase(SOD)-like activity of hot—air dried Pleurotus
eryngii for stipe and extraction solvents. (l : water, : 50% EtOH, O : 100%
EtOH. Extraction was performed for one hour at 50C on mixture composed 1 g and 100

mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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3) Tyrosinase inhibitory effect(%)

7h 25 ml/g % A&+

Tyrosinase(Dihydroxy-L-phenylalanine oxygen oxidoreductase, EC 1.14.18.1)& ¥ W
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Fig. 23. Tyrosinase inhibitory effects of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (B : water, : 50% EtOH, I : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 25 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 24. Tyrosinase inhibitory effects of hot-air dried Pleurotus eryngii for stipe
and extraction solvents. (l : water, : 50% EtOH, [ : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 25 mL of ethyl alcohol.)
Values represent meanS.D. of 3 replications.

P-values was determined by F-test.
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Fig. 259 26<& Al g% &oju] 50mL= FZ3 AFolmAlel Z(pileus)? t(stipe)ol
AOJ Al tyrosinase®] catecholol wigt 4ks} ZWst A aE SHg Aoty 7o
EtOH Fxo] w2 AsfdAd S s 2 Ay} 747; 26.54, 17.33, 14.81%% 25 mL 2] +9}
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Fig. 25. Tyrosinase inhibitory effects of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (H : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of
ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 26. Tyrosinase inhibitory effects of hot—air dried Pleurotus eryngii for stipe
and extraction solvents. (l : water, : 50% EtOH, [J : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 27. Tyrosinase inhibitory effects of hot-air dried Pleurotus eryngii for
pileus and extraction solvents. (H : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 100 mL of
ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.
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Fig. 28. Tyrosinase inhibitory effects of hot-air dried Pleurotus eryngii for stipe
and extraction solvents. (l : water, : 50% EtOH, [ : 100% EtOH. Extraction was

performed for one hour at 50C on mixture composed 1 g and 100 mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.



P-values was determined by F-test.

4) Angiotensin converting enzyme inhibition(ACE) activity(%)

7h) 25 mL/g F% A=

a¥ete A7) 2o A renin-angiotensin systemo] ¥t F Ao wj$ F93 4L
Bt &4 x Attt E3] angiotensin converting enzyme(ACE): reninol] &) sle] YA =
decapeptide®! angiotensin I &2 H-E C-29] dipeptideE 7oA o2 7335t &
BFEFZLS 2HE octapeptide?l angiotensin [ 2 A EE whA|o] B3l g 4olth A
A% angiotensin I+ &3 dAF=2ES 7HAH, ACEE X3 d#o|hzteS 73
nonapeptide$! bradykining ESA A7 o2 Aoz e AEA7]= LS 7}
Zt}. Angiotensin I 7} $7F¥ W catecholamine #t°] S71& 2, o] FHHH I ol
3219l aldosterone? 8|7} X Ht}, olo] wl Na® 2 F&ujdo]
Fol F7te o dtdeS 4oty weta ACE ZAE9A= ddrss 2l Au Fi84
FE "ol d9s WEe a9E dEdth

AEolm el Zhpileus)¥ H(stipe)oll watel A& g@ 26mLe] F
angiotensin [-converting enzyme A& 2-&S =43 A7+ Fig. 299 £} 7] EtOH &
= A2 27 81.75, 80.99, 20.81%%= froHow Hadte @S vER o
B FEEY 240 /M w5 dow yuwd. W EtOH sx=¥ AfdAde 7zt

42.74, 35.67, 7.80%= A 73} s A FoH oz gho] HAste ¢S e o, %

]

FEEHRT G 84S B}, 94 233 EDA, SOD-like activity 2 tyrosinase #] 3l
g3 FARgE o] B FEEO] =2 AIEAdS HF9] angiotensin [ -converting
enzyme A&l ofst= AFolW Al 75 dL AEk=e] EtOH sk oa)Aet
7RG & FEEAA O Bel FEHe Aow Addn.

A A 7FA Captopril(2-D-mercaptopropanoyl-L-proline), Enalapril® Z& 3}skshAl
ACE AsfiAl7F de] Z8Ha AT, 52 A7t vl wZfol4, Md4 A 5 5248
o] Fol kA SHolA 7HX7F B & dAd=del g §AF el igh o we A
T7F &8t

G 7 peptide w2 dAete] At 9= Ao® @Wol HuHa glon, 1 v
o flavonoids, &5, 3|27, A7 oA L &3E Ag3 v} v}, Zuhair 2 ZE|A
189t FH(spontaneously hypertensive rat)ol]l B Fol A] 4743 a3 W3 nvf
Ut Matsubara 5% = HI oA Fg ZetRmo]=of tiste] A ACE A3l =A<
7beAdS AAskaL A ASeIM Al A ACE AsiAlzA el A7 B Bol s ok
A
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Fig. 29. Angiotensin converting enzyme(ACE) inhibition effects of hot—air dried
Pleurotus eryngii for pileus, stipe and extraction solvents. (M : water, : 50%
EtOH, [J : 100% EtOH. Extraction was performed for one hour at 50C on mixture

composed 1 g and 25 mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.

W) 50 mL/g F%& A+

Mol A e Zr(pileus)Z W(stipe)od sl A& g 50mLe F=&wjd wE
angiotensin [-converting enzyme A& 2-&S =43 A3+ Fig. 3034 &}, 7o) EtOH
= A A zHzt 70.44, 94.59, 24.92%% 25 mL Aol vl 2%l A= UE
U] ekokth 25 mL AT Hlal Al 2 E4S ZE1t 50% EtOH &5
°] 12.84% Y =< = 7H¥ew, 50 mL AgFolM= & FEEEY 50% EtOH F+=+&
M 7leAd Edol o Bel FEHE o= kA AEd EDA, SOD-like
activity ® tyrosinase®] €A RTE w9 53 ANLAE VA= AowE AztE g9
EtOH =¥ A 242 7+7} 45,53, 66.59, 18.51%= J ] 25 mL A2 72= 24 2
Ao g grastA &drh o FEEE 3t FEEAY 50% EtOH FEEA &40 =4

A

S F4E ¥l B FEEHY 50% EtOH FE=°] oF

=
r o
i
T

o,
)
)
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K
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Fig. 30. Angiotensin converting enzyme(ACE) inhibition effects of hot—air dried
Pleurotus eryngii for pileus, stipe and extraction solvents. (B : water, © 50%
EtOH, [J : 100% EtOH. Extraction was performed for one hour at 50C on mixture

composed 1 g and 50 mL of ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.

th 100 mL & A+
Aol Ale] Zrpileus)¥ W(stipe)oll thdte] Alg gd 100mLe] FE&ujd] uw}&

O ==z

angiotensin I-converting enzyme A& 4-8-& 743 23+ Fig. 313 2} 2H9] EtOH &
= A g S 7217} 86.92, 85.58, 21.92% % 25 mL A ] Fet FAEHAl A o] 23
o= ZHAskglvh. tie] EtOH s =® A& 212t 46.99, 63.75, 17.56% = 2431 a4
T YERA kot 50 mL Aok Hle s ®lth
A4 ACE AsiAl 2= 1960d W & Bothrops jararaca Ao Eo A BPFs7} WA 5

1 BPFs = nonapeptide$l SQ20881¢] Engel 5ol 93sjA 53 ACE A= A A5
Ak AFHE Fopell A= -, tiF, S, ol FA T @A vt EaElE, HA
oA 2l ¥ peptide 5 T2 C @etdl prolines 7}A+= peptided, g 2 779
flavonoid W@ A7, 232 7715, tannin® S©°] ATh o5 AAES dAE]Z
el A Qb o] =Awk ACE Aallel tigk 717} Captopril®th & 42gk 200 o] wo}
% ACE Adles 7M1 AAEAdd digh @23 sidkel] g A7 F a3t
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Fig. 31. Angiotensin converting enzyme(ACE) inhibition effects of hot—air dried
Pleurotus eryngii for pileus, stipe and extraction solvents. (M : water, : 50%
EtOH, [0 : 100% EtOH. Extraction was performed for one hour at 50C on mixture

composed 1 g and 100 mL of ethyl alcohol.)

Values represent meanS.D. of 3 replications.

P-values was determined by F-test.

5) Total polyphenol contents(mg%)

7b 25 mL F% AT
M Eolw Al el ZH(pileus)? ti(stipe)ell thste] A& g 25 mLe] W2 FE3S o
cateching 7|#E2 2 3} total polyphenol < fig., 329 o] vFeRU St 2k EtOH
%710, 50, 100% 4 W %4 polyphenol &% 717} 188.24, 96.34, 16.48 mg»= =
FEE9 polyphenol ol 7Hd #A4 SN, FolF o FHashe ghs e
ot ¢ EtOH %3 0, 50, 100% 9 Wl F=% polyphenol 33> 2+2F 101.83, 42.0,
H

TRt S dEE FoH o fadhs

o

o] EtOH FEE X1} =2 polyphenol 3%

=
=
FEEY 9 9 %ol FFHM, tith= 2k polyphenol &3] -3

N
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Fig. 32. Total polyphenol contents of hot-air dried Pleurotus eryngii for pileus,
stipe and extraction solvents. (B @ water, © 50% EtOH, [J : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 25 mL of
ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.

W) 50 mL/g & A&

A Eolm el ZH(pileus)? ti(stipe)ell tste] A& g 50 mLe] W2 FE3HS o
cateching 7|F=2 &2 3}9] total polyphenol &S Fig. 333 #Zo] Yttt k9
EtOH &%7} 0, 50, 100% ¢ W %% polyphenol &2 7}7} 199.52, 98.04, 19.37 mg%
2 & FEE9 polyphenol 3Zo] 7H =4 SA4H A olHow Ziste HE H
Ehlth. 25 mL A2]gteh Blal Al e dFE Bl & FEEET 50 mL Aol A
11.28 mg% o W2 3FS Yo, e FEE0] 26 mL AFEY 52 FFS
wof &uju|7} S7FE4E polyphenol ol o H@Wel ves zom AZEHAT

EtOH 5%=% 0, 50, 100% ¢ W =% polyphenol &% 727} 111.27, 4

Ho
o

5.80, 13.75 mg%
&% FAFSHA EtOH %7t S7HE 45 §3S fol4doz ashes 3oz =
AMEI Qo™ 25 mL A2l vlal A] EE FEFE9A polyphenol &0 ¢ B Ao=
th 3y o) 2% B FEE0| EtOH FEE Rt ¥ polyphenol &8 Hjowm

2 5 FEE5Y o ¢ %ol F&HH, dEv= 29 polyphenol $HFo] $-4:3 Zloz A

i
"

P
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Fig. 33. Total polyphenol contents of hot-air dried Pleurotus eryngii for pileus,
stipe and extraction solvents. (M : water, : 50% EtOH, O : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of

ethyl alcohol.)

Values represent mean£S.D. of 3 replications.

P-values was determined by F-test.
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Age s Ao puH ol RBAst] FFW vt RS FEE PN 4
g wasge W 4 aFehel 44 kst FAnTbt e EE vshel Fatel

do] =& AR BHuHEwr Qv wepa] AFolHA Ze A AeH 7]so] e A=
& u =2 359 polyphenol &2 % radical scavenger & &S sli= ak3A| =AM 9] 71

e Bed  jloeng Hd AFaAd S s SEES 2T Ve dedEs

Phenolic compound ¥HHH o2 AEA|oA D=0, o5 itst S48 x st

e Aeld m3E e Aoz wasel gk Phenolic $3Fo] FH3 39, herb, A
AT, FF 5 2L ABAY F2E s AEAAAAY #ael Srjsta e, A
Aol Atshd RalE AQNA AF) FA L dYhE PPN BEelth duEy B

Ao 92 AA, BY, o, oilseed, 5, UFAA 2L By, spice¥, herb T3 &2 2

9] of7] Hejo A 2HE 4 9t} Phenolic acid, stilbenes, tannins, lignans, lignin 3 22
flavonoids®} 2] &3 phenolEa 53] 43} 2o %2, =71 AAY 2 UF FE
AurA o ® FA|gtt, o] 5L AE Aol AAaddd ajF Aol gk o] IR Fa

3}l flavonoids= H-E4o 2 L dujet o M-S A-F3tt}. Phenolic AEE2 43}

4

gAe F2 435 EAl 93 Ao ® 1 AA7} reducing agent, hydrogen donator,
singlet oxygen quencher? d&S 3} F50]29] 3] chelation potentialS 7}A 2 )
t}. Caffeic, chlorogenic, ferulic, sinapic, p—coumaric acid 52| phenolic acidE< p
-hydroxybenzoic, vanillic and syringic acid 53 #Z< benzoic acid® hyxroxy =]t}
T gtslgdol ¥ =2 Aoz d#A vk ESE a-tocopherol in vitro Aol A
chain-breaking antioxydant® 7}4 43t @48 HolH, carotenoids GA] 2312 &4 o)
3l 39S 7Aoo, singlet oxygens B-carotened] &l - ZatA A H =

Ao deA gtk
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Fig. 34. Total polyphenol contents of hot-air dried Pleurotus eryngii for pileus,
stipe and extraction solvents. (B : water, ¥4 : 50% EtOH, [J : 100% EtOH.
Extraction was performed for one hour at 50C on mixture composed 1 g and 100 mL of

ethyl alcohol.)

Values represent mean*S.D. of 3 replications.

P-values was determined by F-test.

6) Nitrite scavenging ability(%)

A AEAW, st B 255 A Ao A Sdas, SAAAT 5o 2
oz ol bdo=m YT, AHAAES Wol FHI AFS o AASA =HY,
methemogolbing & &5 T/&°] L opdAAd} A 25 R 3w o3| nitrosos}
Hhg2 9 W] @& AR 2delA gA dojur ek Z4 <l nitrosamines AT

A HEm o]y d oA S 47, AASte] Lo ERbE = WS AT 5 e A
ol tigh Aol Wo] o] FojxaL it}

A& g &) ¥lE 25 mL, 50 mL ¥ 100 mLZ 22]5t3S w AjEolw Ao Z(pileus)
I di(stipe)oll teto] F=E9] opdbel &A%85 Table 6, 7 B 83 o] YebItt.
AR g 25 mLe &ulE H71elSlS wl Table 10 YeERd npep o] 7k} dfo A o4t
H aATHE FE&d we FoFoR Fidte AEFS el en, pHE St
wepA e 2ghe Adke] pHell sl o=4 s o 4 Ao ork, 2k 50% EtOH
=o| pH 4.2 o|F= F7tete s WEHAT pH 1.2014 23t die] & F=Ec] 77
94.33, 67.49%% &= W& EtOH FEEHT & 2ASS Belon, oA A3 EDA,
SOD-like activity, tyrosinase, ACE ¥ total polyphenol &% 53} Zo] 7o & FEHE
A e gL JEdnh E35] pH 1.2014 BluEd=E AFLHE 0.1% 2 1% L-ascorbic
acid®] &7do] 77t 99.66, 99.98%= %ol & FEEI A @48 BolFHh o= 9
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e W pH A A nitrosamine°] |A FAZAFHEZ WF2 pH(pH 1.2)04] o}d Ak
2AZGo] & AL nitrosamineF S Ao R A= THol A n| ).
Table 2= A& g9 50 mLe] &vl& H7hsksls o 2tah gof opditd 24T S e
@ Aew 25 mL A9 pH 1.29 Wk FAE &75& welen, 94 EtOH &%=7t
S/HETE FYHoR fHaste @s RAFAY 7MY & @ 7k Zte] & FEE0]
pH 1.2¢9 W 94.69%% Yty HwEd=2 AFEE 0.1% % 1% L-ascorbic acid®t AR
2% BAFAT vk dio & FEEY AF FoHoRE Faste @S Boy pH
6.0°14 23] pH 4.28X 1t} F7Fsk= ks WElAH

Table 32 A& ¢ 100 mLY €9 E H7sR L o 27 g9 ofgdad 2AS#EE U
Bl Ao2 25 mL 2 50 mL AT pH 1.201A4 FA8 A27A%S HolFon, EtOH
ER7E SRR whek obdAY Aol oA ew Haske AEFS et 7 =

2 S YEd Z2te] B FEE0] 94.10%% HuEZAR] 0.1% ¥ 1% L-ascorbic acid¢} ]
=

A4S AL 5 de sgo] duke muelh AAsh W A R AR
FEEO] £ 2% HYou, tigte b2 A% g¥ 25 mL, 50 mL

2 =
2100 mLe] &vinlol A Z}7k 67.49, 72.49, 83.65%% & FE=(pH 1.2)Y w Fko] Z713}

7} phenol A 3§&E 2 227194 N-nitromopholine 84, & nitrosod} ¥H&<S 74E
A A5k, dihydrophenoli 7} nitrous acidel] ¢& quinonel & AF3}¥ 11 nitrous acid
L33 nitric oxide® W3lATH walbA o] 3 phenold 32 amineF o} wHS-E 4
A nitriteE nitrite oxide® W#A[7]H, phenolid 3%+ W3+ nitrosating agentol] 2@l
Ap210] 2bslE] o] quinonel @ AbslE|E= dalsiA 2 zH8EHA Hlo® A¥A S = phenol 7}

4 free hydroxy group® % Z834 H™ o] 3t phenoldd 3H3E9 Zuvjz8 7|%

rlr

& (C-nitrosate & quinone monoxine tautomer® % o] Ny039} ¥H2-3}o] N-nitrosating
agentZ AA 3t} Phenold &2 5 caffeic acid, ferulic acid, catechols ] op& Ak} Hh-§-

3} nitrosamine?] AAS AT HuEE Q).
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Table 6. Nitrite scavenging ability of hot—air dried Pleurotus eryngii

powder for extract condition?

unit : % (dry base)

Et-OH Nitrite scavenging ability (%)
Species
conc.(%) pH 1.2 pH 3.0 pH 4.2 pH 6.0
0 94.33+0.1"” 50.39+1.8Y 20.49+1.6Y 5.97+1.97
Pileus 50 89.13+0.99 63.47+1.5” 23.29+0.9° 6.41+1.8°
100 21.40+0.89 3.01+2.7¢ - -
0 67.49+2.9Y 34.91+0.8” 6.85+1.9° 3.09£0.5Y
Stipe 50 39.47£1.6° 21.06+£1.4" 1.58+0.4" -
100 32.55+0.7" -h -8 -

0.1 % L-ascorbic acid 99.66+0.1¥ 92.51+0.4” 63.78+1.5” 84.40+0.7”

1 % L-ascorbic acid 99.98+0.3" 100.04+0.0* 100.54+0.1¥ 101.034+0.1%

DExtraction was performed for one hour at 50C on mixture composed 1 g and 25 mL of ethyl alcohol.

PMeans are three replication.
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Table 7. Nitrite scavenging ability of hot—air dried Pleurotus eryngii

powder for extract condition?

unit : % (dry base)

Nitrite scavenging ability (%)

Species kot
conc.(%)  h1g pH 3.0 pH 4.2 pH 6.0
0 94.69+0.3" 65.41+0.9° 20.52+0.39 4.27+0.97
Pileus 50 87.45+1.4° 61.70+£0.3Y 11.14+0.3Y -
100 28.49+0.3" -8 =D -
0 72.4940.4Y 44.43+0.7° 11.45+0.4% 23.62+2.0”
Stipe 50 47.61+1.99 26.87+0.6" 6.64%0.4° -
100 18.30£1.6% -8 =D -
0.1 % L-ascorbic acid 99.66+0.17 92.51+0.4” 63.78+1.5"” 84.40%0.7"
1 % L-ascorbic acid 99.98+0.3” 100.04+0.0” 100.54+0.1” 101.03+0.1"

DExtraction was performed for one hour at 50C on mixture composed 1 g and 50 mL of ethyl alcohol.

2 . .
‘Means are three replication.
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Table 8. Nitrite scavenging ability of hot—air dried Pleurotus eryngii

powder for extract condition?

unit : % (dry base)

S ) Et-OH Nitrite scavenging ability (%)
pecies
conc.(%)  pH 1.2 pH 3.0 pH 4.2 pH 6.0
0 94.1040.4"? 73.0942.4° 23.1241.1° 5.33+1.2¢
Pileus 50 89.36+0.3° 61.58+1.6Y 21.62+0.7? -
100 35.75+1.7" -2 -o -
0 83.65+0.5Y 41.33+1.1¢ 12.71+0.8° 6.16+0.4"
Stipe 50 52.80+1.7° 25.34+0.7° 6.65+0.7" -
100 15.1641.4% -9 -o -9

0.1 % L-ascorbic acid 99.66+0.1° 92.51+0.4” 63.784+1.5” 84.40+0.7”

1 % L-ascorbic acid 99.98+0.3* 100.04+0.0* 100.54+0.1¥ 101.03+0.1%

YExtraction was performed for one hour at 50C on mixture composed 1 g and 100 mL of ethyl alcohol.

PMeans are three replication.
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Table 9. Experimental

tyrosinase

inhibition,

and nitrite—scavenging

data on vyield,

polyphenol,

ability of Pleurotus eryngii

central composite design for response surface analysis.

. Total Electron ) Nitrite
No.l) Yield polyphenol donating T.yrc.)slerase —-scavenging
2 content ability inhibition ability (%)

(%) (%) %) pH 1.2

1 40.13 27.00 60.44 26.66 62.69
2 37.07 26.36 55.14 28.92 56.90
3 31.07 20.97 50.93 27.70 65.27
4 33.20 19.86 43.01 27.48 57.07
5 39.07 26.84 52.24 32.57 53.04
6 41.33 37.82 70.60 32.38 70.07
7 30.53 19.61 55.95 30.58 55.61
8 37.33 24.59 70.12 28.61 64.50
9 34.93 23.11 57.88 30.24 58.89
10 34.93 23.71 57.37 30.93 59.03
11 36.93 24.76 80.23 29.37 60.59
12 42.53 33.02 85.03 31.20 61.32
13 40.62 40.59 63.66 28.68 58.68
14 15.33 15.89 30.40 26.23 40.58
15 39.73 24.01 52.02 31.68 59.08
16 45.87 33.95 67.75 31.30 72.61

1 . .. . .
)The number of experimental conditions by central composite design.
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Table 10. Polynomial equations calculated by RSM program for extraction

conditions of Pleurotus eryngii.

)

Response Second order polynomial equations1 R? Significance
Yy=69.897187-0.309833X,-0.047150X,-7.370312X;3

Yield +0.001333X,%+ 0.000065X2X,-0.00272X,%+ 0.02081  0.9397 0.005
3X3X+ 0.024325X5Xo+ 0.491875X5°

Total Y1p=58.003438-0.327417X,-0.37435X2-4.609062X5

polyphenol  +0.001522X;2-0.000155X2X 1+ 0.001932X.%+ 0.0223  0.8594 0.0506

content 13X3X1+ 0.001325X 35X+ 0.335625X 42

Electron YEpa=155.362813-1.832000X,-0.07645X2-7.552813

donating X3+ 0.006946X,%+ 0.004145X5X,-0.004238X.*+ 0.095  0.8941 0.0239

ability 312X5X;-0.017025X5Xs+ 0.14 12503

Tyrosinase  Y1=15.603437+0.138917X,+ 0.2312Xs+ 0.726875X3

inhibitory -0.000083333X,%-0.000893X>X;-0.001252X5°~0.00  0.8709 0.0405

effect 875X3X1—0.01065X3X2+ OO56562X32

Nitrite Yxsa=92.295-0.524333X,+ 0.5002X2-9.249062X 3+ 0.

scavenging  000971X,%-0.000958X:X1-0.003732X>*+ 0.083146X5  0.8663 0.0470

activity X1-0.026375X3Xs+ 0.430312X3

1 . . . . .
)Xli Microwave power(watt), Xo: Ethanol concentration(%), Xs: Extraction Time(min)
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Table 11. Predicted levels of extraction condition for the maximum responses of

variables by the ridge analysis in Pleurotus eryngii.

Responses XV X2 X3 Maximum  Morphology

Yield (%) 122.71 42.14 8.3 47.86 Saddle point

Total polyphenol

144.19 49.52 6.7 93.32 Saddle point
content (%)
Electron donating )
. 125.43 40.54 8.1 80.47 Saddle point
ability (%)
Tyrosinase ..
. 119.91 13.81 6.9 38.36 Minimum
inhibition (%)
Nitrite—scavenging )
138.35 38.66 2.8 33.44 Saddle point

ability (%) pH 1.2

D .
) Microwave power(watt)

? Ethanol concentration(%)

¥ Extraction Time(min)

Table 12. Regression analysis for regression model of physiochemical properties

in extraction condition of mushroom (Pleurotus eryngii).

F-Ratio
Nitrite—
Extraction Total Electron . )
) ) Tyrosinase  scavenging
conditions Yield polyphenol  donating e .
. inhibition ability
content ability
(pH 1.2)
Microwave e .
1.91 4.67 5.76 3.01 1.51
power(watt)
Ethanol
concentration  14.55" 452 3.34" 2.57 7.07"
(%)
Extraction .
) ) 3.84 1.04 2.24 4.86 1.61
Time(min)

*Significant at 10% level ; “significant at 5% level ; ““significant at 1% level
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Fig. 35. Response surface for yield in mushroom(Pleurotus eryngii) extracts at

constant values(yield: 30-40-50%) as a function of microwave power, ethanol
concentration and extraction time.
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Fig. 36. Response surface for total polyphenol content in mushroom(Pleurotus
eryngil) extracts at constant values (polyphenol content:25-35-45%) as a function

of microwave power, ethanol concentration and extraction time
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Fig. 37. Response surface for electron donating ability in mushroom(Pleurotus
eryngil) extracts at constant values(electron donating ability: 60-70-80%) as a

function of microwave power, ethanol concentration and extraction time.
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Fig. 38. Response surface for tyrosinase inhibition in mushroom(Pleurotus
eryngil) extracts at constant values(tyrosinase inhibition: 28-30-32%) as a

function of microwave power, ethanol concentration and extraction time
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Fig. 39. Response

surface for

nitrite-scavenging  ability(pH 1.2) in
mushroom(Pleurotus eryngii) extracts

50-60-70%) as a function of microwave power,
concentration and extraction time.

at constant values(nitrite-scavenging
ability, pH 1.2:

ethanol
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Table 13. Optimum extraction condition for maximum responses of yield,
electron donating ability(EDA), total polyphenol content, tyrosinase
inhibitory effect, and nitrite-scavenging effect of Pleurotus eryngii by
superimposing their contour maps

) . Range of . .
Extraction condition . . Optimum condition
optimum condition
Microwave power(w) 1107 150 130
Ethanol concentration(%) 0745 22.5
Extraction Time(min) 779 8
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Fig. 40. Superimposed response surface for optimization of yield (50%), electron
donating ability (80%), total polyphenol content(45%), tyrosinase inhibition(32%),

and nitrite-scavenging ability(pH 1.2)(80%) of extract from Pleurotus eryngii.
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2ol el AN delzag Agstel 247 5714

A3 A= 8 46.53%, AAFAA%S 79.92%, Z2]HE 3 39.03%, tyrosinase A3 2H-&

1.2¢l] glojr 9] ofdatdaAS 78.76%5 AUt oo Uy FU} =4
2 st 4L @2 FE 44.07%, AATAT 74.43%, EPd= FF 35.18%,
tyrosinase #3128 36.26%, pH 1.20] SlojAle] o}dAid AT 73.18%% #s LAtk
(Table 14). Z12jA RSM 7]Mel osf ol SH o) sdzzdeA AA dddste] 42 49
A5 HuwPyPs o A5 Heleh FARE s AN 25 8 @ Be 9 @S e

of B&¥ 3749l NAYS AFT F AUk

o

Table 14. Comparing between predicted and observed values of
response variable for ethanol extracts from Pleurotus eryngii at the
given condition within the range of optimum condition

Response variable Predicted values® Experimental values”
Yield 46.53 44.07
Electron donating ability 79.92 74.43
Nitrite scavenging activity 78.76 73.18
Total polyphenol content 39.03 35.18
Tyrosinase inhibitory effect 32.35 36.26

4 Calculated using the predicted equations for response variables. Given conditions of

independent variables: Microwave power 120 watt, Ethanol concentration 22.5%, and
Extraction time 8min.

» Mean values of triplicate determinations.
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Skl wEk & WsE Holx| ekgtrh oA &7k +

s e 60W, 90W, 120Well A Z2+2t 43.26%, 34.59%, 37.76%2 Ho] waterF=5<
60Wd wl 7} = e Bt 13y 50% EtOH =% 99% EtOH F%& 7
o JOWFZEY w 7} =2 @S B & FEE9 F ZYdE IS water,
50% EtOH, 99% EtOH A& BT AjFolHAl el dAAgoles &3 v 43S w
o] QOWellM 78 ¥& %S JdeEuida 120Weld 7 @& gs Bt S
FEES YA SHEE AR 60W, 90W, 120WellA 65.15%, 82.09%, 54.99%= e}
ol 9OWel A waterZ FZ3L w 7F¢ =4tk 50% EtOH, 99% EtOH FEEIAM % &
|

A% A%E Bk &) Aol A F Feldls G AR

1o

FEE
water, 50% EtOH, 99% EtOH £4E YUElwth. Tyrosinase Adfle oA &FS 57}
Aol Wit water FEEANAE S48 A FS Bolth 50% EtOH F&E 2 99% EtOH
FZEo| A ¥ BE tyrosinaseA 35 o] 9OW7HA] Z71stg T £33 90WY W tyrosinase
Aol 7HE =2 #e B3 120Well A thA] A 3FSIT}. tyrosinase A3l &2 oW A&
ol oA, & FEEo] wel 2 WstE ®olA vk ey 90WAREE 99%
EtOHFE = @A as B AFoimil FEE9] ofdatd 2752 Table 169
A B upef o] pHell whet & xpolE H AR o |A] Frtel] wE Aol 79 HolA]
B UTE 3 pH 3.0 ool A= pHEA wel water &3 50% EtOH F== 1ol
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T Aol E HolA &9kal 99% EtOH FE&ollA obdAitdd &a7ee #hs dehliAl st
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Table 15. Effect of microwave power in microwave—assisted
extraction(MAE) on yield, total polyphenol content, electron donating

ability(EDA), inhibitory effect of tyrosinase activity of Pleurotus eryngii
D

Inhibitory effect of

Power Solvent Yield Total polyphenol EDA(%) tyrosinase
(W) (%, d.b.)  content(mg%) activity (%)
Water 41.60 43.26 65.15 18.88
60 50% EtOH 31.73 21.05 52.11 16.33
99% EtOH 5.60 8.98 8.84 10.86
Water 34.67 34.59 82.09 26.21
90 50% EtOH 27.07 24.03 56.22 18.18
99% EtOH 9.20 10.86 10.90 52.82
Water 44.93 37.76 54.99 26.51
120 50% EtOH 35.20 22.09 51.08 12.84
99% EtOH 8.53 10.32 8.69 18.45

1)MAE was performed for bmin on mixture composed of 2.5g and 50mL of solvent.
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Table 16. Effect of microwave power in microwave—assisted

extraction(MAE) on nitrite—savenging effect of Pleurotus eryngii L

Power

W) Solvent pH 1.2 pH 3.0 pH 4.2 pH 6.0
Water 73.80 39.69 7.80 2.30
60 50% EtOH 54.32 34.97 7.63 0.17
99% EtOH 15.23 - - -
Water 62.33 34.61 12.60 7.09
90 50% EtOH 44.48 27.52 6.22 0.70
99% EtOH 33.97 - - -
Water 62.40 33.58 9.15 5.07
120 50% EtOH 52.42 42.38 4.10 0.54
99% EtOH 34.40 - - -

)MAE was performed for bmin on mixture composed of 2.5g and 50mL of solvent.

MALS S FEOle] E FES ST A% waters 1E F

2 waterZ2 FEIAS o M =90 28y 50% EtOH FE5EX
99% EtOH FE&2 FEAIZte] 7k wel 53k zpo]& Holx] kt). Al&ol Al 9

gl s e FHAE el meh Frkshe A4S wolth 53 1750 /Y
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Table 17. Effect of extraction time in microwave—assisted
extraction(MAE) on vyield, total polyphenol content, electron donating

ability(EDA), inhibitory effect of tyrosinase activity of Pleurotus eryngii
i)

Inhibitory effect of

iy SV g 5y ey FDAG®)  trosise

Water 51.97 49.35 51.83 11.27

1 50% EtOH 33.33 20.69 36.53 29.14
99% EtOH 2.40 7.15 5.92 22.84
Water 34.67 34.59 82.09 26.21

5 50% EtOH 27.07 24.03 56.22 18.18
99% EtOH 9.20 10.86 10.90 52.82
Water 44,53 36.23 82.39 44.57

10 50% EtOH 38.93 21.15 63.93 39.82
99% EtOH 9.07 9.95 22.70 19.28
Water 46.40 35.21 83.05 47.39

15 50% EtOH 37.73 21.40 62.56 44.19
99% EtOH 10.80 10.63 28.05 16.83

1)MAE was performed for 90W on mixture composed of 2.5g and 50mL of solvent.
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Table 18. Effect of extraction time in microwave—assisted

extraction(MAE) on nitrite—scavenging effect of Pleurotus eryngii b

Time
(min) Solvent pH 1.2 pH 3.0 pH 4.2 pH 6.0
Water 87.89 46.05 18.54 6.24
1 50% EtOH 52.86 30.98 16.94 4.95
99% EtOH 5.90 - - -
Water 62.33 34.61 12.60 7.09
5 50% EtOH 44.48 27.52 6.22 0.70
99% EtOH 33.97 - - -
Water 62.31 34.24 14.63 5.79
10 50% EtOH 64.17 38.98 11.05 0.41
99% EtOH - - - -
Water 60.84 37.64 13.80 7.06
15 50% EtOH 51.21 35.14 11.41 1.94
99% EtOH - - - -

1)MAE was performed for 90W on mixture composed of 2.5g and 50mL of solvent.
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Table 19. Effect of sample to solvent ratio in microwave power in
microwave-assisted extraction(MAE) on yield, total polyphenol content,
electron donating ability(EDA), inhibitory effect of tyrosinase activity of
Pleurotus eryngii

. Inhibitory effect of
. Yield Total polyphenol .
Ratio Solvent EDA(%) tyrosinase

(%, d.b.) content(mg%) activity(%)

Water 51.33 22.17 38.56 18.91

1:50 50% EtOH 26.43 11.24 23.74 16.55
99% EtOH 13.73 8.43 11.09 59.28

Water 34.67 34.59 82.09 26.21

1:20 50% EtOH 27.07 24.03 56.22 18.18
99% EtOH 9.20 10.86 10.90 52.82

Water 25.73 52.04 98.43 28.42

1:10 50% EtOH 26.67 31.41 90.86 23.48
99% EtOH 4.00 10.89 16.95 49.78

1>MAE was performed for 90W, 5min on mixture composed of sample (1, 2.5, 5g) and 50mL of solvent.
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Table 20. Effect of sample to solvent ratio in microwave power in micro

wave—assisted extraction(MAE) on nitrite-savenging effec of Pleurotus

eryngii L
Ratio Solvent pH 1.2 pH 3.0 pH 4.2 pH 6.0
Water 43.63 17.06 5.39 5.46
1:50 50% EtOH 19.51 12.68 1.84 4.52
99% EtOH 19.18 - - -
Water 62.33 34.61 12.60 7.09
1:20 50% EtOH 44.48 27.52 6.22 0.70
99% EtOH 33.97 - - -
Water 76.53 41.47 14.96 5.46
1:10 50% EtOH 66.47 35.64 9.20 0.58
99% EtOH 38.38 - - -

1)MAE was performed for 90W, 5min on mixture composed of sample (1, 2.5,
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Table 21. Quantitive analysis of solvent in Pleurotus eryngii .

Solvent

Methanol Ethanol
Sample

Pleurotus eryngii -

o in vivodllA MEo] 9 XA ZA2EF &9l
D AFss7td € 3 FA9 v
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Table 22. Body wight gain, food intake and food efficiency ratio of rats fed

experimental diets for 4weeks.

NOR H.C P 2.5% P 5%
IBW(g) 180.8+7.91*” 179.0+7.34" 175.4+3.8" 173.3+£8.98"
FBW(g) 322.1+£12.89% 322.0£8.64" 322.1+10.46" 328.5+15.69"

Weight gain(g/4w)

141.3+£10.29°

Total diet intake(g/4w) 209.5+£17.72°

143.0+8.67%°

217.5+8.71°

146.7£12.59% 155.24+13.06"

212.8414.03" 256.0+£24.52°

FER” 1.68+0.12* 1.71+£0.10* 1.75+0.15"  1.85+0.16"

1)Normal 2)High cholesterol ¥2.5% Pleurotus eryngii Y5.0% Pleurotus eryngii

YFER : Feeding efficiency ratio

Values with different superscript within the same column are significantly different(p<0.05)
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Table 23. Effect of Pleurotus eryngii on organ weight of experimental rats.

NOR H.C P 2.5% P 5%

Liver(g) 11.2241.05™ 17.33+1.64" 17.46+1.78" 16.63+1.76"
Spleen(g) 0.87+£0.10° 0.87+£0.11° 0.87+0.12° 0.88+0.14°
Kidney(g) 1.26£0.07*  1.3240.09* 1.25+0.07* 1.25%0.08"

Kidney adipose tissue(g) 2.56+0.63" 2.08+0.30"" 1.944+0.45*° 2.2940.50?"

testicle adipose tissue(g) 1.62+0.29% 1.42+0.23* 1.40+0.17* 1.54%0.23%

"Normal 2 H1gh cholesterol 2.5% Pleurotus eryngii Y5.0% Pleurotus eryngir

YValues with different superscript within the same column are significantly different(p<0.05)
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Fig. 40. The effect of Pleurotus eryngii on the concentrations of plasma sGOT,

sGPT,

total

cholesterol, HDL-cholesterol,

triglyceride, and

total

lipid

in

experimental rats.

YNormal 2>High cholesterol ¥2.5% Pleurotus eryngii Y5.0% Pleurotus eryngii

YValues with different superscript within the same column are significantly different(p<0.05)
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High cholesterol

2)

Triglyceride(mg/g liver) 13.83%3.64" 37.25+2.61° 33.39+6.01° 21.25+5.97"

Cholesterol(mg/g liver)

Table 24. The effect of Pleurotus eryngii
cholesterol and triglyceride in liver of experimental rats.
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Fig 42 . Color value of pileus extracts for fresh Pleurotus eryngii.
Fig. 42+ A$o]l A o &9 &vdd w2 Nx HsE Yepd Aot} Lk 65.95
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Fig 43. Color value of stipe extracts for fresh Pleurotus eryngii.
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Fig. 44. Turbidity of fresh Pleurotus eryngii according to pileus extracts of

solvents
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Fig.45. Turbidity of fresh Pleurotus eryngii

solvents.
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Fig. 46. Soluble solid contents of Pleurotus eryngii according to pileus extracts

of solvents.
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Fig. 47. Soluble solid contents of Pleurotus eryngii according to pileus stipe

extracts of solvents.
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Table 25 . Free sugar contents of pileus extracts for fresh Pleurotus
eryngii according to solvents.
Unit: %

Fructose Glucose Sucrose Maltose

Water ext.

50% EtOH ext.

75% EtOH ext. 0.06

Table 26. Free sugar contents of strip extracts for fresh Pleurotus
eryngil according to solvents.
Unit: %

Fructose Glucose Sucrose Maltose

Water ext.

50% EtOH ext.

75% EtOH ext. 0.36
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Fig. 50. Soluble solid contents of stipe of Pleurotus eryngii according to change

of extraction time(Xfolds; added water amount)
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Fig. 51. Yeild of stipe of Pleurotus eryngii according to amount of water added
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Table 27. Combination ratio for preparation of Pleurotus eryngii

beverage
Unit : g(%)
Content of Pleurotus eryngii extract
Ingredient

1.0% 1.5% 2.0% 2.5%

Fleurotus eryngir ext.” 21.28 31.91 42.55 53.19
SugarZ) 6.00 6.00 6.00 6.00

Citric acid 0.10 0.15 0.25 0.35
Distilled water 72.72 92.09 51.45 40.81
Sum.” 100.00 100.00 100.00 100.00

pH 3.73 3.70 3.54 3.46

Y Pleurotus eryngii ext... 4.7 brix
2 Sucrose : High fructose(80. brix) =1 : 1
¥ Sum of amount of all ingredients except citric acid
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: 2(%)

0.8%
50.00
1.18
6.00
0.20
42.82
100.00
3.37

Unit

0.6%
50.00
0.88
6.00
0.20
43.12
100.00
3.37

0.4%
50.00
0.59
6.00
0.20
43.41
3.38

Content of Apple concentration
100.00

0.2%
50.00
0.29
6.00
0.20
43.71
100.00
3.39

1

© 3.0 °brix

1 68 °brix

Ingredinet
Apple conc.”
Sugar
Citric acid
Distilled water
Sum.
pH

Table 28. Combination ratio for preparation of Pleurotus eryngii
Pleurotus eryngii ext.

beverage with apple concentration.
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Table 29. Combination ratio for preparation of Pleurotus eryngii

beverage with Gugija ext.

Unit : g(%)
Content of Gugija extract
Ingredient

0.10% 0.15% 0.20% 0.25%

Pleurotus eryngii ext.” 50.00 50.00 50.00 50.00
Apple conc.? 0.88 0.88 0.88 0.88
Gugija ext.” 3.85 5.77 7.69 9.62
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 39.27 37.35 35.43 33.50
Sum. 100.00 100.00 100.00 100.00

pH 3.45 3.47 3.46 3.49

Y Pleurotus eryngii ext. : 3.0 °brix
2 Apple conc. : 68 °brix
P Gugija ext. © 2.6 °brix
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Table 30. Combination ratio for preparation of Pleurotus eryngii
beverage with duchung ext.
Unit : g(%)
Content of Duchung extract.
Ingredient
0.05% 0.10% 0.15% 0.20%
Pleurotus eryngii ext.” 50.00 50.00 50.00 50.00
Apple conc.? 0.88 0.88 0.88 0.88
Gugija ext.” 7.69 7.69 7.69 7.69
Duchung ext.” 3.57 5.36 7.14 8.93
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 31.86 30.07 28.28 26.50
Sum. 100.00 100.00 100.00 100.00
pH 3.13 3.14 3.14 3.14

V' Pleurotus eryngii ext. : 3.0 °brix
2 Apple conc. : 68 °brix

¥ Gugija ext. : 2.6 °brix

» Duchung ext. : 2.8 °brix
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Table 31. Combination ratio for preparation of Pleurotus eryngii
beverage with daechu ext.

Unit @ g(%)
Content of Daechu extract.

Ingredient
0.05% 0.10% 0.15% 0.20%
Pleurotus eryngii ext.” 50.00 50.00 50.00 50.00
Apple conc.” 0.88 0.88 0.88 0.88
Gugija ext.” 7.69 7.69 7.69 7.69
Duchung ext.V 5.36 5.36 5.36 5.36
Daechu ext.” 3.85 7.69 11.54 15.38
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 26.82 22.38 18.53 14.69
Sum. 100.00 100.00 100.00 100.00
pH 3.22 3.13 3.21 3.49

V' Pleurotus eryngii ext. . 3.0 °brix
2 Apple conc. : 68 °brix

¥ Gugija ext. : 2.6 °brix

Y Duchung ext. : 2.8 °brix

® Daechu ext. : 5.2 °brix
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Table 32. Final combination ratio for Pleurotus eryngii beverage of

type A
Unit : (%)
Ingredient Content
Pleurotus eryngii ext.” 50.00
Apple conc.? 0.88
Gugija ext.” 7.69
Duchung ext.” 5.36
Daechu ext.” 11.54
Sucrose : High fructose (1 : 1) 6.00
Citric acid 0.20
Vitamin A 0.20
Distilled water 18.53
Sum® 100.00
V' Pleurotus eryngii ext. : 3.0 °brix
2 Apple conc. : 68 °brix
P Gugija ext. : 2.6 °brix
H Duchung ext. : 2.8 °brix
¥ Daechu ext. : 5.2 °brix
% Sum of amount of all ingredients except citric acid.
(2) A S85% 2A
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Table 33. Combination ratio for preparation of Pleurotus eryngii
beverage with sukgiwhang extract.

Unit : g(%)
Content of Sukgiwhang extract
Ingredient

0.2% 0.4% 0.6% 0.8%

Pleurotus eryngii ext.” 50.00 50.00 50.00 50.00
Sukgiwhang ext.? 5.00 10.00 15.00 20.00
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 39.00 34.00 29.00 24.00
Sum. 100.00 100.00 100.00 100.00

pH 3.37 3.25 3.26 3.28

Y Pleurotus eryngii ext. : 3.0 °brix

2 Sukgiwhang ext.: 4.0 °brix
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WAE kSR AgolmAn 4AF FEN] JE] ol FEHF AW} He WAS o
sto] Bz o -8 Ao Aoyt oA FEAL 0.1%, 0.15%, 0.20%, 0.25%2]
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Table 34. Combination ratio for preparation of Pleurotus eryngii
beverage with omija ext.

Unit : g(%)
Content of Omija extract
Ingredient

0.10% 0.15% 0.20% 0.25%
Pleurotus eryngii ext.” 50.00 50.00 50.00 50.00
Sukgiwhang ext.? 15.00 15.00 15.00 15.00
Omija ext.” 1.67 2.50 3.33 4.17
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 27.33 26.50 25.67 24.83
Sum. 100.00 100.00 100.00 100.00

pH 3.16 3.00 2.95 2.87

Y Pleurotus eryngil ext. : 3.0 °brix

2 Sukgiwhang ext. : 4.0 °brix

P Omija ext. : 6.0 °brix
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Table 35. Combination ratio for preparation of Pleurotus eryngii
beverage with Daechu ext.

Unit : g(%)
Content of Daechu extract.
Ingredient

0.2% 0.4% 0.6% 0.8%

Pleurotus eryngii ext.V 44.12 44.12 44.12 44.12
Sukgiwhang ext.? 15.00 15.00 15.00 15.00
Omija ext.” 2.50 2.50 2.50 2.50
Daechu ext.” 3.85 7.69 11.54 15.38
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 28.53 24.69 20.84 17.00
Sum. 100.00 100.00 100.00 100.00

pH 3.04 3.04 3.00 3.01

Y Pleurotus eryngil ext. . 3.4 °brix
2 Sukgiwhang ext. : 4.0 °brix
¥ Omija ext. : 6.0 °brix

Y Daechu ext. : 5.2 °brix
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Table 36. Final combination ratio for Pleurotus eryngii beverage of
type B

Unit * (%)

Ingredient Content
Pleurotus eryngii ext.” 4412
Sukgiwhang ext.? 15.00
Omija ext.” 2.50
Daechu ext.” 11.54
Sucrose : High fructose (1 : 1) 6.00
Citric acid 0.20
Vitamin A 0.20
Distilled water 20.84
Sum” 100.00

Pleurotus eryngii ext. . 3.4 °brix
2 Sukgiwhang ext. : 4.0 °brix
Omija ext. : 6.0 °brix

Daechu ext. @ 5.2 °brix

Sum of amount of all ingredients except citric acid.
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Table 37. Combination ratio for preparation of Pleurotus eryngii
beverage with Gunkang extract.

Unit *© g(%)
Content of Gunkang extract
Ingredient

0.3% 0.5% 0.7% 0.9%

Pleurotus eryngii ext.” 44.12 44.12 44.12 44,12
Gunkang ext.? 7.50 12.50 17.50 22.50
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 42.38 37.38 32.38 27.38
Sum. 100.00 100.00 100.00 100.00

pH 3.76 3.64 3.79 3.69

Y Pleurotus eryngii ext. . 3.4 °brix
2 Gunkang ext.: 4.0 °brix
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Table 38. Combination ratio for preparation of Pleurotus eryngii

beverage with Omija ext.

Unit : g(%)
Content of Omija extract
Ingredient

0.1% 0.15% 0.20% 0.25%

Pleurotus eryngii ext.” 44.12 44.12 44.12 44.12
Gunkang ext.” 17.50 17.50 17.50 17.50
Omija ext.” 1.67 2.50 3.33 4.17
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.15 0.15 0.15 0.15
Distilled water 30.71 29.88 29.05 28.21
Sum 100.00 100.00 100.00 100.00

pH 3.30 3.13 3.01 2.94

Y Pleurotus eryngii ext. . 3.4 °brix
2 Gunkang ext.: 4.0 °brix
P Omija ext. : 6.0 °brix
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Table 39. Combination ratio for preparation of Pleurotus eryngii
beverage with Daechu extract.

Unit : g(%)
Content of Daechu extract

Ingredient
0.2% 0.4% 0.6% 0.8%
Pleurotus eryngii ext.” 44.12 44.12 44.12 4412
Gunkang ext.” 17.50 17.50 17.50 17.50
Omija ext.” 3.33 3.33 3.33 3.33
Daechu ext.” 3.85 7.69 11.54 15.38
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 25.20 21.30 17.51 13.67
Sum 100.00 100.00 100.00 100.00
pH 3.24 3.25 3.25 3.24

Y Pleurotus eryngii ext. . 3.4 °brix
2 Gunkang ext.: 4.0 °brix

¥ Omija ext. : 6.0 °brix

Y Daechu ext. : 5.2 °brix
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Table 40. Final combination ratio for Pleurotus eryngii beverages

of type C
Unit : (%)
Ingredient Content
Pleurotus eryngii ext.” 4412
Gunkang ext.? 17.50
Omija ext.” 3.33
Daechu ext.” 11.54
Sucrose : High fructose (1 : 1) 6.00
Citric acid 0.20
Vitamin C 0.20
Distilled water 17.51
Sum?® 100.00
Y Pleurotus eryngil ext. : 3.4 °brix
2 Gunkang ext.: 4.0 °brix
P Omija ext. : 6.0 °brix
Y Daechu ext. : 5.2 °brix
? Sum of amount of all ingredients except citric acid.
@) A FFA, 2T F2 9 owx 230 44 S8Ew A4

b 12 W
MEoHA FEELS 1.5% 52 1A T AF F=N42 0.3%, 0.5%, 0.7%, 0.9%
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Table 41. Combination ratio for preparation of Pleurotus eryngii

beverage with chungung extraction.

Unit : g(%)
Content of Chungung extract

Ingredient
0.3% 0.5% 0.7% 0.9%
Pleurotus eryngii ext.” 35.71 35.71 35.71 35.71
Chungung ext.? 6.67 11.11 15.56 20.00
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 51.62 47.18 42.73 38.29
Sum 100.00 100.00 100.00 100.0
pH 3.51 3.61 3.64 3.66

Y Pleurotus eryngii ext. . 4.2 °brix
2 Chungung ext. : 4.5 °brix
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Table 42. Combination ratio for preparation of Pleurotus eryngii
beverage with galgun ext.

Unit : g(%)
Content of Galgun extract
Ingredient
0.2% 0.4% 0.6% 0.8%
Pleurotus eryngii ext.” 35.71 35.71 35.71 35.71
Chungung ext.? 15.56 15.56 15.56 15.56
Galgun ext.” 3.64 7.27 10.91 14.55
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 48.90 47.55 46.50 44.85
Sum 100.00 100.00 100.00 100.0
pH 3.84 3.88 3.86 3.89

Y Pleurotus eryngii ext. . 4.2 °brix
2 Chungung ext. : 4.5 °brix
R Galgun ext. : 5.5 °brix

(th 3z =
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0.2%, 0.4%, 0.6%, 0.8%%] &% WA= vigete] #5HALE A8t wigh Hl= Table
437 ),

- 148 -



Table 43. Combination ratio for preparation of Pleurotus eryngii
beverage with omija extract.

Unit *© g(%)
Content of Omija extract

Ingredient
0.2% 0.4% 0.6% 0.8%
Pleurotus eryngii ext." 35.71 35.71 35.71 35.71
Chungung ext.? 15.56 15.56 15.56 15.56
Galgun ext.” 10.91 10.91 10.91 10.91
Omija ext.” 3.33 6.67 10.00 13.33
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 28.49 25.15 21.82 18.49
Sum 100.00 100.00 100.00 100.0
pH 3.67 3.55 3.45 3.36

Y Pleurotus eryngii ext. : 4.2 °brix
2 Chungung ext. : 4.5 °brix

R Galgun ext. : 5.5 °brix

Y Omija ext. : 6.0 °brix
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Table 44. Final combination ratio for Pleurotus eryngii beverages of

type D
Unit © (%)

Ingredient Content

Pleurotus eryngii ext.V 35.71
Chungung ext.” 15.56

Galgun ext.” 10.91

Omija ext.” 10.00

Sucrose : High fructose (1 : 1) 6.00
Citric acid 0.20

Vitamin C 0.20

Distiiled water 21.82
Sum” 100.00

Y Pleurotus eryngil ext. : 4.2 °brix
2 Chungung ext. : 4.5 °brix

R Galgun ext. : 5.5 °brix

? Omija ext. : 6.0 °brix

® Sum of amount of all ingredients except citric acid.
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- g(%)

0.9%
25.00
15.00
6.00
0.20
54.00
100.0
3.67

Unit
Fal A FolmAle] HH

Pleurotus eryngii

0.7%
25.00
11.67
6.00
0.20
57.33
100.00
3.67

of

0.5%
25.00
8.33
6.00
0.20
60.67
100.00
3.56

preparation
Content of Baekjakak extract

for
0.3%
25.00
5.00
6.00
0.20
64.00
100.00
3.53

ratio

1

1 6.0 °brix

Combination
© 6.0 °brix

45.

Ingredient
Pleurotus eryngii ext.
Baekjakak ext.”
Sugar
Citric acid
Distilled water
Sum
pH

beverage with Baekjkak extraction.

Y Pleurotus eryngil ext.
2 Baekjakak ext.
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Table 46. Combination ratio for preparation of Pleurotus eryngii
beverage with omija ext.

Unit : g(%)
Content of Omija extract

Ingredient
0.2% 0.4% 0.6% 0.8%
Pleurotus eryngii ext.” 25.00 25.00 25.00 25.00
Baekjakak ext.? 8.33 8.33 8.33 8.33
Omija ext.” 3.33 6.67 10.00 13.33
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Distilled water 57.34 54.00 50.67 47.34
Sum 100.00 100.00 100.00 100.0
pH 3.30 3.10 2.98 2.89

Y Pleurotus eryngii ext. . 6.0 °brix
? Baekjakak ext. : 6.0 °brix
R Omija ext. : 6.0 °brix
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Table 47. Combination ratio for preparation of Pleurotus eryngii
beverage with Gamcho extract.

Unit : g(%)
Content of Gamcho extract
Ingredient
0.2% 0.4% 0.6% 0.8%
Pleurotus eryngii ext.” 25.00 25.00 25.00 25.00
Baekjakak ext.? 8.33 8.33 8.33 8.33
Omija ext.” 10.00 10.00 10.00 10.00
Gamcho ext.” 3.08 6.15 9.23 12.31
Sugar 6.00 6.00 6.00 6.00
Citric acid 0.20 0.20 0.20 0.20
Vitamin C 0.20 0.20 0.20 0.20
Distilled water 47.59 44.52 41.44 38.36
Sum 100.00 100.00 100.00 100.0
pH 2.88 2.90 2.97 3.00

W' Pleurotus eryngil ext. : 6.0 °brix
2 Baekjakak ext. : 6.0 °brix
¥ Omija ext. : 6.0 °brix

Y Gamcho ext : 6.5 °brix
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Table 48. Final combination ratio for Pleurotus eryngii beverages of

type E
Unit © (%)
Ingredient Content
Pleurotus eryngii ext.” 25.00
Baekjakak ext.” 8.33
Omija ext.” 10.00
Gamcho ext.” 6.15
Sucrose : High fructose (1 : 1) 6.00
Citric acid 0.20
Vitamin C 0.20
Distiiled water 44.52
Sum” 100.00

Pleurotus eryngii ext. : 6.0 °brix
2 Baekjakak ext. : 6.0 °brix

Omija ext. : 6.0 °brix

Gamcho ext : 6.5 °brix

Sum of amount of all ingredients except citric acid.
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B F-gAlS H7bete] 2= 2 wjgreteh. HE wig W= Table 499 2t

Table 49. Combination ratio for Pleurotus eryngii grannulated tea

Unit © (%)

Ingredient Content
Pleurotus eryngii ext.” 10.00
Dehydrate glucose 87.0
Lycium chinense ext. 0.70
Jujube ext. 0.30
Ginseng ext. 0.40
Citric acid 1.00
Vitamin C 0.60

Sum 100.00

Y Pleurotus eryngii ext. . 6.0 °brix

o) st 2 Ax
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Hot water extraction

v

Filtration

v

Re-Filtration

v

Concentration

v

Mixing

v

Granulation

v

Drying

Packing

Product

: Add water to mushroom extract, medicinal plant

and fruits extract at 100°C for 30min

: Filtrate with bag filter

: Filtrate with cartridge filter

: Concentrate beverage (60.0 °Brix)

: Mixed with glucose(88 %)

: Granulate (15~ 20 mesh)

: Dry(8% moisture) under 40°C

Fig. 52. Preparation process for granulated teas of Phileus eryngii

- 156 -



3) MFolH A erEEle] Jie

Aol EFEEle] Az wiH] &S Table 509k ot Al&olHAL o] 9ol FaHA
= 8% Ak H7bete] wiAle] the Hglen ES SEhaAbE 0.7%E FH7beke] 7154
B omAe] 7S w3t Ao wiFHE Aol AjFelH A Bl AlEe] A2 A
IAe] xS g2A ke mAs Hlan, WA WA WATE gol AskA o2

a}

M

o TR
O

9

Y

A
Fakol gk, Rt obyet FHE vy e oud EA7E A3 il
o fA olFoAA AANZIA BHEE Aol whu-E w b il A
ool A= A= At

e
e
ox
ot

)
2
ulfs
lo

o

Table 50. Combination ratio for Pleurotus eryngii tablet

Unit : (%)

Ingredient Content
Pleurotus eryngii ext.” 85.0
Citric acid 1.00
Lentinus edodes ext.” 8.0
Aspartame 0.30
Avicel 4.00
smag 1.00
Octacosanol 0.70

Sum 100.00

V' Pleurotus eryngil ext. . 6.0 °brix

? Lentinus edodes : 6.0 °brix
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e & 44.07%, AAFTAFT 74.43%, ZE)HlE &F 35.18%, tyrosinase A3 E &
36.26%, pH 1.2 SlojAe] obditd a7 73.18%° s AAtt

in vivoel A AFolmAlel Ad Aaads gQlshy] ffste] dizat, Aol v,

3L
=

J/}_ o [e] = N
t o3 2AsHES FASYE W o] Aol we| HHH o] Azte] HshA ABHUA
SR W Aok Aok m Mo] HE MO HARHYAT thETe

AMEolHA F5= A, B, C, D, E typel® AxstAar 2h2+e] EfSlel sdat= A typed]
AEelmAl 59 HF Mgl iy 2ok AFemA FE90L 1.5%, ALY 559
0.6%, T71& FEN 0.2%, F% FZ% 0.15%, W5 F=4 0.6%, 2% 6%, = 90.95%=
Azt B typed] AlFolWA S HF wiE vl AFolMA FE 1.5%, =A%
F=9 0.6%, 22 F=4 0.15%, 5 F=A 0.15%, 2% 6%, & 91.60%= A=xsk3dtt.
C type®] AFoIHA &9 HF wig vl= AFoHA F=9 1.6%, 174 F=F9 0.7%,
QuAt FEN 0.2%, NF FEY 0.6%, 2B 6%, & 91%= AZATh D type] A4 o]

WA F5e] HF wie Bl AFoA FEd 15%, g FE2N 0.7%, 2 F=9

je)

- 159 -



0.6%, 272 FZ< 0.6% , B 90.60%% AZ3A T} E type2] AMEoHA 59
HF A vl S FE 1.5%, W2eF 5N 0.7%, VA F=4 0.4%, H#=x
FZ9 0.6%, 2% 6%, = 91%= AX3}Th

AEeIMA #Hg zte] Az Bl &2 AFoIHA w5 10%, FFEET 87%, 7714 F+=

0.7%, W5 F=& 0.3%, 4 55 0.4%, 744 1%, ¥IE C 0.6%E F7Fete] Al

A EoIHA EfEZS AlFolvA FE5E 85%, T4 %, XIHA FZE 8%, ot=dy

0.3%, oM A 4%, 2=vt1 1%, SEFIANE 0.7%F5 F7tste] whEQlth
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A1HAAE

HAS de2iE =2dA4 AFox oA o o, AW G T AdAFL
9] g woA Buk olygl, 1 B dko] Moyttt AlEo| WA (Pleurotus eryngi)& B
gtd o2 el A I (Pleurotaceae), =EFI WA & (Pleurotus)oll 438k WA S 2 A A2
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of A|datar gro] Fa1, 3 FHo] R R An[7F Fojual e Aol Fujel A
AE7IASE AulE el Fwuks ol &3k W Al wAle] AAkRRo] v FFsdlal, Akl
S7FE Qe B At wE Fu wwsol EAste] Auisrtdde A ow A
ol gl AHed -7t Ak ol& S5 M= Aol or FH Aelrls 24
= AT Odd e AEs e R AFolHAlY MEE o5 FEd
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QAFE v A7 Radda, suie] B9 A T3 A4 sl e L Al #
g A2t Bauva glow, & ol oF fEAE BAHE Bavt v Vs3] 54
o dvEe dx H9 d9 % dFFuzvEd A= 9%, dAS Ax S 2 AE
AbE el w2 9, angiotensin converting enzyme A3 &4, kst &4 ©A o] B
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Table 1. Experimental design of reflux extraction conditions for roasted

Pleurotus eryngii

Level
Extraction conditions
- -1 0 1 2
Ethanol
X1 concentration (%) 0 25 50 75 100
Xo Time (hr) 1 3 5 7 9
X3  Temperature (C) 35 50 65 80 95

Table 2. Central composite design for the optimization of reflux extraction

condition for roasted Pleurotus eryngii

Extraction conditions

Exp. No.V

Ethanol concentration  Extraction time Temperature
(%) (hr) ()
1 25 (-1 3 (=D 50 (-1)
2 25 (-1 3 (=D 80 (1)
3 25 (-1 7D 50 (-1
4 25 (-1 7D 80 (1)
5 75 (1) 3 (=D 50 (-1
6 75 (1) 3 (=D 80 (1)
7 75 (1) 7D 50 (-1)
8 75 (1) 7D 80 (1)
9 50 (0 50 65 ( 0)
10 50 (0 50 65 ( 0)
11 0 (-2) 5(0) 65 ( 0)
12 100 ( 2) 5C0) 65 ( 0)
13 50 (0) 1 (-2) 65 ( 0)
14 50 (0) 9(2) 65 ( 0)
15 50 (0) 5C0) 35 (-2)
16 50 (0) 5C0) 95 ( 2)

Y The number of experimental condition by central composite design.
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u mlola R goln & =7

npo] AR go|H FE&L& wlo] AR o] H FEAX(MAP, Soxwave-100, Prolabo, France)&
ARgERlen, oz 830, 25, 50, 75, 100, 125W), F&AIZK1, 3, 5, 7, 9min), &viH]
((g/50ml) : 0.5, 1, 3, 5), A&k 5%(0, 25, 50, 75, 100%) ¥ F=34(1, 2, 3, 4, 53 u}h
Z}2y FEkqivk ol 2lgh duAAS vlg o R sto mlolardolB & A F8AEY FEX
A AAA Lol gk A= & 1g/60ml, =315 132 1A AL ofghe &
microwave powerS WE 3ol Table 3, 404} o] FAIGA A A o= £

o g N ERNEMOR A A MASLA ek

Table 3. Experimental design of microwave-assisted extraction conditions for

roasted Pleurotus eryngii

Extraction Level
conditions -9 -1 0 1 2
Ethanol
concentration (%) 0 25 50 7 100
Xy Time (min) 1 3 5 7 9
X Mi“ow?vvv% power o5 50 75 100 125
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Table 4. Central composite design for the optimization of microwave—assisted

extraction condition for roasted Pleurotus eryngii

Extraction conditions

Exp. No.”  Ethanol concentration Extraction time  Microwave power
(%) (min) (W)
1 25 (-1 3D 50 (-1
2 25 (-1 3 (-1 100 ( 1)
3 25 (-1 7(CD 50 (-1)
4 25 (-1 7(CD 100 ( 1)
5 75 (1) 3 (1 50 (-1)
6 75 (1) 3 (-1 100 ( 1)
7 75 (1) 71D 50 (-1
8 75 (1) 7D 100 ( 1)
9 50 ( 0) 500 75 (0)
10 50 ( 0) 500 75 (0)
11 0 (-2) 500 75 (0)
12 100 ( 2) 5C0) 75 (0)
13 50 ( 0) 1 (-2) 75 (0)
14 50 ( 0) 9 (2) 75 (0)
15 50 ( 0) 5C0) 25 (-2)
16 50 ( 0) 500 125 ( 2)

Y The number of experimental condition by central composite design..
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7t FEE9 ¥ dsA SF¢E TS Folin-DenisHoll wheh v Gt &, =94
5meell Folin-Ciocalteu Al¢F 5 mE 7}ste] &£3Fstal 37 - 10%

NaxCO3 5 mE wol I&stal 1A7F Ao A WA skl 700 nmell A 3 =5 SAsATH
e A tal SFTE gol s At olm ¥FEHE 2+ tannic acidE

5750 ug/m o] FER FASk] HEF=de] Al AE-s3i

g agegel wwa WA 4§ Lowry W AEHYt F 1.0mel AsE oN

NaOHE 7tstar 100°CellA 103 7hdste] 7hsl § dste] 1.0mee] Lowry Aok
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7}, DPPHel 93 435

AL FAhFo]S(electron donating ability, EDA) Al&&  a,a-diphenyl-B
-picrylhydrzyl(DPPH)Z AFg3 Wl o® =A&l9tt. = DPPH A%k 12mgS absolute
ethanol 100 meol] €383t & =F<4 100 ME 71312 50% ethanol &ML blank® 3}o] 517

nmel A DPPH& ] FFEE of 1.002 243 F o] &4 5mE FHato] A=89 0.5

U}, Superoxide dismutase(SOD) FAFEA

SOD A2 xanthine-xanthine oxidaseE o] £38t= WY T o8 7IX7F oy 7+
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57} ol Bl B BAL PASE AW ABA 28 Lol o A B
Aol EFwlol glow FAlol 4ol Wob A PNE £AE BIshE WY 5

dspry. 1 pyrogallol =l EA8h= r¥ ALl = S el ofel] AbEatsirh oyt
2A2AE FH ) o2 RABEAR PG, RS0 = EEI0] Yr B
EAA] o] pyrogallol®] Atst&r} wolAl= el o] &sto] SOD frAbdd & (M H o=
4 o ot mEbA Marklunde] el weh b F=E o) AJ2(0.2mL)el pHB8.5= K73
Tris—HCL buffer(50mM tris[hydroxymethyl]amino-methane containing 10mM EDTA,
3mL)¢} 7.2mM pyrogallol(0.2mL)E 7}stal 25Tl A 101 W8kl om, 1IN HCI(1mL)=

& AAAZ F 420nmell A 3 =S FASAT SOD A S 100~ [(A 231742
FALE A7) F3E)x100] 2 YER Sl

t}. Tyrosinase A 3]&A

Tyrosinase A3 =AHE 35T FXAA &= nlg] ZA3T 0.175M phosphate
buffer(pH 6.8) 0.2mL, 5mM L-DOPA solution 0.2mL % F&A|5 &9 0.5mLe] &30
mushroom tyrosinase(110 units/mL) 0.1mLZE #7}&te] 35Co|A] 2087 wk$-A)7] v}
475nmel A FHE=E S F(Saps) ¥ &4 thilel SRS 0.1mLE H7bete] F3%
S4% #(Bapsy), FEAE €N Ao 7T 0.5mLE H7lste] F3EE S @ (Cans)

o Zstel theol Ao os At

ttlo

Inhibitory effect (%) = ( 1- M) ) x100
Abs

Z}. ACE A&|&A

Angiotensin converting enzyme A& &3 =4-& Cushman® Ondettio] WS W33l
g3FAt. =, vk 0.3M NaClS &3k 0.1M potassium phosphate buffer(pH 8.3)¢ll
714%1 hippuryl-L-histidyl-L-leucine(HHL, Sigma, H1635) 2.5mM< <1 4 0.15mL,
ACE(Sigma, A6778, 0.2 unit/mL) 0.1mL%} &4 F=A15 €94 0.1mLE £&stslon, gz
T FEARE gA SR 0.1mLE A7Fske] 37TCelA 3023k wkeAl7]aL, 1IN HCI
0.25mL H7IZ w28 =X A7 H ethyl acetateE 1,5mL F 7}t Ethyl acetate =2

2REH w8 FFHAZ Ao 1mLe] /F5E 7Fste] %4 hippuric acid® #3333 % 4

AES

g Abgetel 228nmel A EYEE H4T F 0 Aol wek A& Fardnh

J
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) %100

Inhibitory effect (%) =(

A : WHST-9] hippuric acid A
B

: thET9] hippuric acid 34 =

Kato 59 WHo=Z 520 nmolA] v]A A3t =, 1 mM NaNOx&9 1 mloll A4 5
o] AlgE FH7Fekar of7]e 0.1 N HCI(pH 1.2)% 0.2M FA3F &5 (pH 3.0, 4.2 2 6.0)
S AHgshe] Hhgg ] pHE 747t 1.2, 3.0, 4.2 B 6.022 X43te] 2 wg&9S 10 =
Agstlet. 24 Whg-g S 37TCoAA 1AZF 2k WA F 1 mlE FH& 2% 24 & 5
mE 7 v, Griess Al9F(30% acetic acid® ZHZ} ZA|8F 1% sulfanilic acid9} 1%

naphthylamine< 1:1¥]2 &3 7, A2 H ZA)) 0.4 S 7}ste] 2 EA]H 220 A
1587 A2 A7 & B33 % A (Shimadzu UV-1601PC, Japan)E& AF&3te] 520 nmoll A &

FEE ZQsto] ofdl Aol oate] o}AMY £AES FHAL

<100

N)= (1- AI;C )

Zad

o

N

A 1 1mM NaNO, & AZE H7lsle] 1A7F A7 F9
B

C

AFoIMA FEES FE21 HASE foto] A FEEY FHAAARE AHE T F
=78 2 7153 54 dig 439 93-S superimposingste] A FE2x7 WHAE
o Satdlth. 18la o S5E WHeolA oY S dAste] 3]FAA el g & 1 54
HA #EY A48 sdxoA HAA FE2AFS At AFAE vuste] REls]| ]2
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gradiant

Conditions

: DW : Methanol
Waters 2487 Dual A Absorbance Detecter(PDA 2487, 300nm)

Alliance HT Waters 2795 Seperation Module(Waters Co.)

XTerra Phenyl 5um 3X250mm

Acetonitrile
0.4 mL/min

Components
Instrument
Column
Mobile phase
Flow rate
Detector

Table 5. HPLC condition for phenolic acid in roasted Pleurotus eryngii
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Ethanol concentration (%)

Fig. 1. Change in soluble solid content on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are
? Mean

+S.D. of 3 replicate assays

the mean
values within

not significant different(p<0.05) by Duncan's

row that followed by same letter are

nge test.

multiple ra
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FERUOE S Tid wE FEed F dAsd I3¢E FF e Ay 23
Fig. 29 &th. & Axd AMFowAel A5 des s7F S7tdss $ dAsd =
gFo]l fashs o YEgon, dugvtor FE3 A Hue B2 FEI Zlo &
A=A e d®el 9§ otk He AE AFoImAE 50%9] dgE v v
FE Aol 7HE & F w4 dde dEe Ads A2 yEist £33 dxnt @
AFelmHl B F5 AZE e W & s sgE o] A ew 2 S
wnaltt

10

I Drying
WzZz2 Roasting

Total phenolics compound content (mg/g)

100

Ethanol concentration (%)

12)

Fig. 2. Change in total phenolics compound content on ethanol concentration of

extract of dried and roasted Pleurotus eryngii in reflux extraction.

D" Values are the meantS.D. of 3 replicate assays
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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50
I Drying
zz Roasting
40

30 A

20 A

Electron donating ability (%)

10 4

Ethanol concentration (%)

Fig. 3. Change in electron donating ability on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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4) SOD FArgd Wst

18
a a I Drying
16 WZZZ Roasting
14 4
cd
12 4
10 A

Superoxided dismutase like activity (%)

0 25 50

Ethanol concentration (%)

Fig. 4. Change in superoxide dismutase like activity on ethanol concentration of

extract of dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 5. Change in total protein content on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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AEoIMA Y FEFxU0R oee sro mE ofdAiked &A% ¥WeE pHL.2, 3.0,
4.2, 6.0014 ¥ A3} Table 63 #oh. = xd AFolMA Y 49 BE pHolA o g
& TEF SUMESE foH R fpadilon, i pHYF S7MEES ofdAY aAsS
Fro]A o FAashe Ao® dEEth e A AEomale] A9 degwr=rt 7t
55 rasts Aol Aew, pHrE S7Hsel weh fadte Aoz etk He A
g AFelmAle] A9 2 fsolm Az}t vias) 2 w pH 1.2 2 pH 3.0014 Az
gE ART FeAEE & Aol o e ofdAe AATE AYe AoR Bzt

Table 6. Change in nitrite—scavenging activity on ethanol concentration of extract

of dried and roasted Pleurotus eryngii in reflux extraction

Nitrite-scavenging ability (%)

Pre-treated EtOH(%)

pH 1.2 pH 3.0 pH 4.2 pH 6.0

0 26.24+2.21¢ 20.97+1.40" 10.22+2.07° 11.34+2.46"

25 22.50+2.08% 17.83+1.78° 11.46+1.28° 4.12+2.46"

Drying 50 20.94+0.26° 14.9740.26" 0.00£0.00" 0.00£0.00°
75 7.75+0.84" 0.00+0.00° 0.00£0.00° 0.00£0.00°

100 6.10+£1.72° 0.00£0.00* 0.00+£0.00* 0.00£0.00°

0 53.55+1.63" 39.78+1.40° 16.94+1.56" 5.01+£2.34"

25 51.39+1.20" 42.64+2.93" 14.33+1.98" 0.00+0.00°

Roasting 50 31.17£0.21° 35.07+£0.25° 0.00£0.00° 0.00£0.00°
75 38.37+4.93"  0.00+£0.00° 0.00+0.00" 0.00+0.00°

100 24.39+£2.20% 0.00£0.00° 0.00+0.00 0.00+0.00°

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 6. Change in soluble solid content on extraction time of dried and roasted
) Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

V" Values are the meantS.D. of 3 replicate assays.

2

Pleurotus eryngii in reflux extraction.

multiple range test.
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Fig. 7. Change in total phenolics compound content on extraction time of dried

and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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FEAIZE] w2 DPPHel o3 Fadolsel Wits v 43 Fig 83 2o d=xd
A ol Ag FEAZE 3, 5, TACRE F& 31S W £ FAaTFoR Yy
om, FE Agd A FolwAe] Ag-ols FEARN] Sl wet folHor Fashe
Ao YeHth & e A AFoImAle] A5 FEA3E 1ARte R =5 sigle o
P S Faeoss AYs AlE UEEy. £3 FEAE 2 sisles o dvts
o FH& A A} FolwAlel Hxut & AFolHA KT FhTTo] 2R £ A
o2 YEEt

Electron donating ability (%)

Extractime time (hr)

Fig. 8. Change in electron donating ability on extraction time of dried and

roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 9. Change in superoxide dismutase like activity on extraction time of dried
and roasted Pleurotus eryngii in reflux extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.

- 181 -



I Drying
WZzZ2 Roasting

50 4

40 -

30 A

20 A

Total protein content (mg/g)

10 4

Extraction time (hr)

Fig. 10. Change in total protein content on extraction time of dried and roasted

Pleurotus eryngii in reflux extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 7. Change in nitrite—scavenging activity on extraction time of dried and

roasted Pleurotus eryngii in reflux extraction

Nitrite—scavenging activity (%)

Pre-treated Time(hr)

pH 1.2 pH 3.0 pH 4.2 pH 6.0
1 18.20+1.93" 32.00+1.69% 11.48+0.48° 6.59+1.22°
3 21.12+0.88% 27.874+0.15° 9.39+1.91% 4224244
Drying 5 24.19+0.92" 25.81+0.92" 8.86+1.27° 1.70+2.31°
7 33.09+1.40° 26.57+0.15 9.70+1.29° 2.37+2.23°
9 27.02+1.42° 26.14+0.46" 4.29+1.56° 1.85+1.67°
1 54.53+0.92° 45.80+1.60° 18.41+1.20* 3.224+0.16™
3 57.77+1.06" 52.39+0.87* 17.95+1.18" 1.88+0.47°
Roasting 5 55.26+0.74¢ 49.71+1.24" 16.06+1.25" 2.22+0.31°
7 61.89+0.64" 49.46+0.15" 17.80+1.84° 5.32+0.80"
9 56.15+1.25" 46.20+0.15° 15.30+1.14" 1.70+0.46°

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 11. Change in soluble solid content on extraction temperature of dried and

roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 12. Change in total phenolics compound content on extraction temperature of

dried and roasted Pleurotus eryngii in reflux extraction.
Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 13. Change in electron donating ability on extraction temperature of dried

and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 14. Change in superoxide dismutase like activity on extraction temperature of

dried and roasted Pleurotus eryngii in reflux extraction.

D

Values are the meanxS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 15. Change in total protein content on extraction temperature of dried and

roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 8. Change in nitrite-scavenging activity on extraction temperature of dried

and roasted Pleurotus eryngii in reflux extraction

nitrite—scavenging activity(%)

Pre-treated Temp(TC)

pH 1.2 pH 3.0 pH 4.2 pH 6.0

40 30.28+1.53° 20.53+1.88" 8.60+0.15" 8.10+1.24%

60 30.36£2.76° 22.95+1.32° 3.82+2.10° 5.62+0.33"
Drying

80 32.17+£1.61° 22.25+0.99° 4.14+0.75° 5.25+1.00°

100 37.18+1.61"° 28.45+0.50 8.60+0.75" 6.49+1.12°

40 62.96+0.87* 47.78+0.62% 15.07+2.22* 3.04£0.93°

60 60.71+£1.31* 41.2240.33° 17.69+2.77° 2.2240.89°
Roasting

80 62.96+£0.79* 47.2340.59% 14.79+2.65* 1.56+0.67¢

100 60.78+0.75* 43.64+0.95" 15.294+1.66* 0.00+0.00¢

V" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 16. Change in soluble solid content on ratio of sample content to solvent of

dried and roasted Pleurotus eryngii in reflux extraction.
Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 17. Change in total phenolics compound content on ratio of sample content to

solvent of dried and roasted Pleurotus eryngii in reflux extraction.
Y Values are the meantS.D. of 3 replicate assays.
2 Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 18. Change in electron donating ability on ratio of sample content to solvent

of dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 19. Change in superoxide dismutase like activity on ratio of sample content

to solvent of dried and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 20. Change in total protein content on ratio of sample content to solvent of

dried and roasted Pleurotus eryngii in reflux extraction.
V" Values are the mean%S.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 9. Change in nitrite-scavenging activity on ratio of sample content to

solvent of dried and roasted Pleurotus eryngii in reflux extraction

Ratio of sample Nitrite—scavenging activity (%)

Pre—treated COSI:EI;;EO
(2/100ml) pH 1.2 pH 3.0 pH 4.2 pH 6.0
1 3141£1.11° 17.68+1.75° 2.79+1.10° 4.28+1.59°
3 12.17+1.45" 7.99+0.80° 0.89+0.95* 0.4140.16"
Drying 5 772+1.11° 542+251°°  0.76+0.63™ 0.34+0.16"
7 3.02+0.89" 1.40+2.64" 0.27+0.16™ 0.13+0.32
9 4.15+1.89" 2.54+0.48°" 0.35+1.26™ 0.53+0.32"
1 24.88+0.63" 17.63+1.97* 0.00+£0.00° 0.00+0.00°
3 18.13+0.22° 11.96+1.71" 1.56+0.63" 0.00£0.00
Roasting 5 12594068 8.39+0.94° 0.90£0.13" 0.00£0.00"
7 8.83+1.41° 4.92+0.32%° 1.47+0.63™ 0.00+0.00
9 8.37+£1.00° 5.64+1.02° 1.56+0.95" 0.00+0.00

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 21. Change in soluble solid content on extraction step of dried and roasted

Pleurotus eryngii in reflux extraction.

18

Values are the meanS.D. of 3 replicate assays.

) Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

2

multiple range test.
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Fig. 22. Change in total phenolics compound content on extraction step of dried

and roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 23. Change in electron donating ability on extraction step of dried and

roasted Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 24. Change in superoxide dismutase like activity on extraction step of dried

and roasted Pleurotus eryngii in reflux extraction.

D" Values are the meantS.D. of 3 replicate assays.

Y Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 25. Change in total protein content on extraction step of dried and roasted

Pleurotus eryngii in reflux extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 10. Change in nitrite—scavenging activity on extraction step of dried and

roasted Pleurotus eryngii in reflux extraction

Extraction Nitrite-scavenging activity (%)
Pre-treated step
(No.) pH 1.2 pH 3.0 pH 4.2 pH 6.0

1 33.41+1.25% 22.73+0.47° 10.2240.78" 5.08+0.33°

2 11.65+1.22° 6.76+£0.16° 3.194£0.78Y 1.31£0.00%"

Drying 3 2.88+2.25° 2.37+1.22° 2.56+3.34" 0.65+0.00¢
4 1.84+3.05% 2.11+0.47° 1.47£3.41% 0.44%0.31¢
5 0.66£1.60% 0.00+0.31° 0.00£1.09% 0.00£0.00¢

1 60.69+0.68" 43.39+1.12° 15.16+0.62* 0.80+0.82°

2 10.40+£0.31Y  6.43+0.31° 4.184+0.62° 0.00+0.00°

Roasting 3 1.2240.16"  0.67+0.63° 0.00£0.00° 0.00+0.00™
4 1.44+2.97% 0.2240.31° 0.00£0.00" 0.00+0.00
5 0.00£1.25% 0.67+1.97° 0.00£0.00%* 0.00£0.00¢

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 11. Experimental data on soluble solid, total phenolics compounds and total
protein content of reflux extraction condition for roasted Pleurotus eryngii under

different conditions based on central composite design for response surface

analysis
Extraction conditions Physicochemical properties

Exp. EtOH . ) Tota.l Total protein
NoV come. Time Teomp. Soluble solid phenolics content
@ (hr) () content (%) compound (ng/g)

content(mg/g)

1 25 (-1) 3 (-1) 50 (-1) 41.22 6.55 49.46
2 25 (-1) 31 80CD 42.55 6.48 50.77
3 25 (-1) 7(C1) 50 (-1) 40.24 6.34 44.21
4 25 (-1) 7(C1) 80CD 44.92 7.22 52.33
5 75 (1) 3 (1 50 (-1 40.07 6.77 44.09
6 75 (1 31 80(CD 41.75 6.46 46.26
7 75 (1) 7 (1) 50 (1) 38.24 6.65 46.73
8 75 (1) 71 80 (1D 41.48 6.51 46.59
9 50 (0 50 6500 43.27 7.10 53.93
10 50 (0 50 65060 43.01 7.01 54.41
11 0 (-2) 500 65060 39.57 5.74 45.07
12 100 (2) 50 65 (0 20.84 3.33 22.24
13 50 (0 1(-2) 6500 44.56 7.15 43.72
14 50 (0 9(2 6500 44.35 6.93 43.55
15 50 (0 50 35 (-2 42.01 7.14 41.50
16 50 (0 50 95(2) 47.17 7.88 52.91

1 . .. . .
) The number of experimental conditions by central composite design
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Table 12. Polynomial equations calculated by RSM program on soluble solid, total

phenolics compounds and total protein content of reflux extraction condition for

roasted Pleurotus eryngii

Responses Polynomial equationsl) R’ Significance
Y = 42.736736 + 0.472517X; - 1.750729Xs
Soluble solid - 0.205028X3 - 0.005174X:°= 0.008725X: X5
content + 0.082188X,°~ 0.000363X:X; 0.8839 0.0306
+ 0.020458X5X5 + 0.001611X5
Total v = 5593993 + 0.123050X, - 0.218333X»
phenolics - 0.060389X3 - 0.001008X:°~ 0.001500X: X5
compound  ~0.000937X,%~ 0.000420X,Xs 0-8930  0.0245
2
content + 0.004667X:X5 + 0.000506X5
Total Y =-13.592326 + 0.750783X; + 4.50000X:
. + 1.178472X5 - 0.008206X:°+ 0.016650X:X
protein ~ 0.658438X,%— 0.002467X,X3 0.8626 0.0477
content + 0.018750X:X5 — 0.007739X3°

Y X, : Ethanol concentration (%), X5 : Extraction time (hr) X3 : Temperature (TC)
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Table 13. Predicted level of optimum reflux extraction condition on soluble solid,
total phenolics compounds and total protein content for roasted Pleurotus eryngii

by the ridge analysis

Extraction conditions

R Estimated Morohol
esbonses EtOH conc. Time Temp. responses orphology
(%) (hr) ()
Soluble solid 99.80 5.24 63.03 24.83(Min)
content Saddle point
(%) 39.66 6.90 90.65 48.93(Max)
Total
phenolics 99.87 5.19 66.68 3.93(Min)
compound Saddle point
content 40.03 6.47 92.26  8.03(Max)
(mg/g)
Total .
. 99.67 4.54 64.70 27.57(Min)
protein .
tent Maximum
n
comte 39.69 4.99 75.28  57.17(Max)
(mg/g)

Table 14. Analysis of variables for regression model of soluble solid, total
phenolics compounds and total protein content in reflux extraction conditions of

roasted Pleurotus eryngii

F-Ratio
Extraction Physicochemical properties
condition ] Total phenolics )
Soluble solid content Total protein content
compound content

EtOH conc. o » "

7.497 7.79 8.23

(%)

Time (hr) 0.66 0.19 1.51
Temp.(C) 0.85 0.74 1.67

““Significant at 1% level, “Significant at 5% level, *Significant at 10% level
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Table 15. Experimental data on electron donating ability,

like activity,

tyrosinase

converting enzyme(ACE

inhibition ability, and

superoxide dismutase

inhibitory activity on angiotensin

inhibition activity) of reflux extraction condition for

roasted Pleurotus eryngii under different conditions based on central composite

design for response surface analysis

Extraction conditions

Superoxide

Exp. EtOH . EleCtr.OH dismutase T.yrc?s'ir?ase ) ACE
NoV. cone. Time Temp. donating like inhibition inhibition
@ (hr) (0) alz;;l)ty activity alz[lylol)ty acg;:)lty
(%)
1 25 (-1) 3 (-1) 50 (-1) 41.21 12.22 30.52 65.81
2 25 (-1) 3 (-1 80CD 43.05 8.24 34.52 58.56
3 25 (-1) 7 (1) 50 (-1) 39.55 12.16 34.17 62.09
4 256 (-1) 7(C1) 80 (CD 46.68 13.27 50.10 70.42
5 75 (1) 3 (1) 50 (1) 40.35 20.00 33.92 52.63
6 75 (1) 31 80(C1D 46.25 30.78 29.87 45.34
7 75 (1) 7 (1) 50 (-1) 39.81 11.37 27.28 57.23
8 75 (1 71 80 (1 39.27 28.76 26.39 69.24
9 50 (0 50 650 46.65 10.07 30.90 61.77
10 50 (0 5(C0 6500 46.03 9.41 30.90 62.09
11 0 (-2) 500 6500 39.11 3.66 26.29 61.31
12 100 (2) 5 (0 65 (0) 22.13 18.82 7.47 48.66
13 50 (0 1(2) 6500 47.57 18.43 38.46 55.99
14 50 (0 9(2 65060 46.47 10.00 41.33 86.28
15 50 (0 50 35 (-2 47.17 11.78 26.54 73.85
16 50 (0 5(C0 95 (2 51.77 17.84 31.10 40.94

1 . .. . .
’ The number of experimental conditions by central composite design
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Table 16. Polynomial equations calculated by RSM program on electron donating
ability, superoxide dismutase like activity, tyrosinase inhibition ability, and ACE

inhibition activity of reflux extraction condition for roasted Pleurotus eryngii

Responses Polynomial equationsl) R? Significance

Y = 33.805174 + 0.751050X; + 0.795104X,

Electron 2
. - 0.271611X5 - 0.006488X:%- 0.024225X,Xo
dggﬁgng + 0.042500X5%- 0.001270X:X3 0.8786 0.0344
Y — 0.003958X:X5 + 0.003478X5
Superoxide Y = 68:010104 = 0.348933X, - 4.717500X,
p— - 2— b
RN 1.337500X; + 0.000600X,°~ 0.039050X:1Xz ) oo 0.0575

. .. + 0.279687X5* + 0.010347X:X5
like activity

+ 0.048750XsX5 + 0.005633X57
urosin = 2.031111 + 1.269200X, - 5.944687Xs
iih?;tizie + 0.415806X; - 0.005372X,*~ 0.073375X:X; 0.0931 0.0099
v + 0.599062X5% - 0.008290X,Xs : :
Y + 0.062875X:X5 - 0.001656X52
acp Y= 137.257396 - 0.199917X, - 14.806667X.
| s - 1.021250X5 - 0.002778X:% 0.050900X;Xs
12&1‘?&?” + 0.587812X,% + 0.001213X:X; 0.8550 0.0549
Yo 4 0.145333XoX5 + 0.000517X52

b X; : Ethanol concentration (%), Xs : Extraction time (hr) X3 : Temperature (C)
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Table 17. Predicted level of optimum reflux extraction condition on electron
donating ability, superoxide dismutase like activity, tyrosinase inhibition ability,

and ACE inhibition activity for roasted Pleurotus eryngii by the ridge analysis.

Extraction conditions

Estimated
Responses EtOH conc. Time Temp. Fesponses Morphology
(%) (hr) (0
flectt,mn 99.45 5.58 64.35  24.01(Min)
Ogi.ing Saddle point
abiity 42.23 4.65 94.52  52.40(Max)
(%)
Sd‘%pemt’“de 5.72 4.00 7676 0.79(Min)
1'klsmut'as'f Saddle point
e aCtVIY 86,13 4.22 84.89  33.46(Max)
(%)
T_Y?s,i?ase 98.17 5.71 70.99  8.19(Min)
n é'}l'tlon Saddle point
abrity 28.63 8.24 77.06  52.18(Max)
(%)
hAbCE 86.20 2.81 77.62  38.42(Min)
in 1t'1'1ton Saddle point
ac(;v)l v 59.89 8.79 74.39  84.55(Max)
(9
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Table 18. Analysis of variables for regression model of electron donating ability,
superoxide dismutase like activity, tyrosinase inhibition ability, and ACE

inhibition activity in reflux extraction conditions of roasted Pleurotus eryngii

F-Ratio
Extraction S 4
condition Electron disriiig:e(zl 1§<e Tyrosinase ACE inhibition
donating ability . inhibition ability activity
activity
EtOH conc.
6.60 6.50 10.92 1.98
(%)
Time (hr) 0.28 1.27 3.96" 5.717
Temp. (C) 0.80 3.21 2.36 1.62

“Significant at 1% level, “Significant at 5% level, “Significant at 10% level
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Fig. 29. Response surface for electron donating ability of roasted Pleurotus eryngii
reflux extract at constant values (electron donating ability(%) : 40-45-50) as a

function of ethanol concentration, extraction time and temperature.
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Fig. 30. Response surface for superoxide dimutase like ability of roasted Pleurotus
eryngii reflux extract at constant values (superoxide dimutase like ability(%) :

15-20-25) as a function of ethanol concentration, extraction time and temperature.

- 218 -



1

3

(0]

P |

=~/ ¢
Iof

o 5

Ji

d

N
]
\!
)

\\ &:‘,&" "

A Q\ N> T‘\ ' \
\\\\\ I,
IR

|
I

S

2 "
E "l"'
T =, '\\
=22% \|
= ==
9 6 \\ \
5
3
[
&

: 23-33-43) as a

Fig. 31. Response surface for tyrosinase inhibition ability of roasted Pleurotus eryngii

reflux extract at constant values (tyrosinase inhibition ability(%)
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Fig. 32. Response surface for ACE inhibition ability of roasted Pleurotus eryngii
reflux extract at constant values (ACE inhibition ability(%) : 45-60-75) as a

function of ethanol concentration, extraction time and temperature.
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Table 19. Experimental data on nitrite-scavenging activity of reflux extraction
condition for roasted Pleurotus eryngii under different conditions based on

central composite design for response surface analysis

Extraction conditions Ntrite-scavenging activity(%)

Exp. .

No" Etoil%ionc' T(;r:)e T(ercn)p pH 1.2 pH 30 pH42 pH 6.0
1 25 (-1) 3 (-1 50 (-1) 88.58 62.98 25.04 7.84
2 25 (-1) 3 (-1 80 (1) 89.89 68.90 25.51 7.33
3 25 (-1) 7(C1) 50 (-1) 96.32 75.17 24.88 6.20
4 25 (-1) 7(C1) 80 (1 97.01 76.81 27.29 5.59
5 75 (1) 3 (-1 50 (-1) 85.67 46.18 10.28 0.00
6 75 (1) 3 (-1 80 (1) 87.78 51.98 10.60 0.00
7 75 (1) 701 50 (-1) 83.30 47.98 10.60 0.00
8 75 (1) 7(C1) 80 (1 89.27 46.57 8.24 0.00
9 50 ( 0) 500 65 ( 0) 91.42 61.93 19.58 0.00

10 50 ( 0) 5 (0 65 ( 0) 91.19 60.36 20.09 0.00

11 0 (-2) 50 65 ( 0) 86.56 64.43 22.84 4.16

12 100 (2) 50 65 ( 0) 52.33 23.78 3.38 0.00
13 50 ( 0) 1 (-2) 65 ( 0) 93.72 64.43 21.35 0.71
14 50 ( 0) 9 (2) 65 ( 0) 82.80 61.93 19.07 1.49
15 50 ( 0) 50 35 (-2) 92.45 62.24 21.74 1.10

16 50 ( 0) 50 95 ( 2) 94.41 65.92 23.23 3.65

1 . .. . .
) The number of experimental conditions by central composite design
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Table 20. Polynomial equations calculated by RSM program on nitrite-scavenging

activity from reflux extraction condition for roasted Pleurotus eryngii

) ) ; Signifi—
Responses Polynomial equatlonsl) R?
cance

87.074757 + 0.703817X; + 2.747500Xs

- 0.417444X; - 0.008744X;” -0.039350X:X>
0.190313X5” + 0.002027X:X3
0.013500X2X3 + 0.002361X5”

=
Il

pH 1.2 0.8331 0.0785

+

-9.683889 + 0.815533X; + 8.600313X,
1.198722X5 - 0.006816X,%+ 0.015725X:X5
0.127188X,° - 0.011057X,X3

- 0.172875X2X3 + 0.003261X3"

+ +

pH 3.0 0.9053 0.0176

45.135174 + 0.166550X; + 0.267917Xz
0.844444X; - 0.002690X,°- 0.009150X:X
0.023438X,” - 0.001640X:X3
0.003083X2X5 + 0.007944X5"

=
I

pH 4.2 0.9114 0.0147

+

22.745556 - 0.237917X; - 1.139792Xy

- 0.343056X5 + 0.000832X;*+ 0.008450X:Xs
+ 0.068750X5° + 0.000373X:Xs5

- 0.000417X2X5 + 0.002639X5

Y

pH 6.0 0.6790 0.3484

v X; : Ethanol concentration (%), X2 : Extraction time (hr) X3 : Temperature (C)
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Table 21.

Predicted level of

optimum

reflux extraction condition

nitrite—scavenging activity for roasted Pleurotus eryngii by the ridge analysis

Extraction conditions

R Estimated Morohol

esponses EtOH conc. Time Temp. responses orpholosy
(%) (hr) (0
99.08 5.69 62.56 58.75(Min)

pH 1.2 Saddle point
39.55 5.75 93.79 98.21(Max)
99.31 5.15 69.83 20.55(Min)

pH 3.0 Saddle point
24.47 30.12 86.07 93.62(Max)
94.82 5.32 64.65 1.71(Min)

pH 4.2 Saddle point
26.79 4.98 91.57 32.22(Max)
59.91 4.98 64.20 0.18(Min)

pH 6.0 Minimum
1.79 3.94 64.80 7.75(Max)

- 224 -

on



Table 22. Analysis of variables for regression model of nitrite—scavenging

activity in reflux extraction conditions of roasted Pleurotus eryngii

F-Ratio
Extraction
. Nitrite—scavenging activity (%)

condition

pH 1.2 pH 3.0 pH 4.2 pH 6.0
EtOH conc. " s e

6.01° 11.84 12.29 3.04

(%)

Time (hr) 0.26 0.97 0.06 0.10
Temp. (T) 0.13 2.03 1.48 0.25

“Significant at 1% level, “Significant at 5% level, “Significant at 10% level
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Fig. 33. Response surface for nitrite-scavenging activity(pH 1.2) of roasted
Pleurotus eryngii reflux extract at constant values (nitrite—scavenging activity

(%) : 87-90-93) as a function of ethanol concentration, extraction time and

temperature.
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Fig. 34. Response surface for nitrite—scavenging activity(pH 3.0) of roasted Pleurotus

eryngii reflux extract at constant values (nitrite—scavenging activity (%) : 40-60-80)
as a function of ethanol concentration, extraction time and temperature.
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Fig. 35. Change in soluble solid content on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in microwave-assisted extraction.
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Fig. 36. Change in total phenolics compound content on ethanol concentration of

extract of dried and roasted Pleurotus eryngii in microwave-assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 37. Change in electron donating ability on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in microwave—assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 38. Change in superoxide dismutase like activity on ethanol concentration of

extract of dried and roasted Pleurotus eryngii in microwave-—assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 39. Change in total protein content on ethanol concentration of extract of

dried and roasted Pleurotus eryngii in microwave-assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table. 23. Change in nitrite—scavenging activity on ethanol concentration of

extract of dried and roasted Pleurotus eryngii in microwave—assisted extraction

Ethanol Nitrite-scavenging ability (%)

Pre—treated concentrati
on(%) pH 1.2 pH 3.0 pH 4.2 pH 6.0

0 39.60+0.99¢ 30.08+1.41° 8.35+0.81¢ 4.62+2.71°
25 27.88+4.20° 22.89+3.41% 10.1840.16° 5.02+2.66°
Drying 50 29.86+4.81° 13.31£1.71° 6.63+£0.35° 2.30+£2.97*
75 7.69+2.88"  0.00£0.00" 0.00+0.00° 0.00+0.00"

100 0.00+£0.00° 0.00+0.00" 3.45+0.54" 0.00+0.00"

0 53.47+0.99° 35.23+1.24" 14.30+0.49" 1.82+0.64""
25 60.00+0.00" 46.59+1.39° 19.91+1.29* 0.79+1.11°
Roasting 50 70.14£3.18" 31.02+1.60° 19.57+2.12* 1.04%2.40"
75 29.49+6.75°  0.00£0.00° 0.00+£0.00° 0.00£0.00"

100 6.25+5.89  0.00+£0.00"  2.94+0.90" 0.004+0.00"

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.

- 234 -



)

—_—

o
N

A
U

:50% e 1:200.%2

75W, A&

- microwave power

-

a&e] v

o W& F=

N

A
-

el

J)
o

HEH o] wlo] & 9| o]

=
=

-

b Aol A

)
il

olo] we]Amo]BE o] &

T At

1

kel
=

-
F

BK

A%z

=
—

)

& WstE dyE 23 Fig. 409 2

!

i

A+

el
00

Aoz et w7}

1
L

Fol7h

njo] A =2 ¢ o]

Ko
, T

Fol7h il e

- 235 -



o =]
[<R7]

>8
5¢&
N

50 4

(%) ua1U09 pIjoS 3|qn|0S

10

Extraction time (min)
Fig. 40. Change in soluble solid content on extraction time of dried and roasted

Pleurotus eryngii in microwave—assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 41. Change in total phenolics compound content on extraction time of dried

and roasted Pleurotus eryngii in microwave-—assisted extraction.

V" Values are the mean%S.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 42. Change in electron donating ability on extraction time of dried and

roasted Pleurotus eryngii in microwave-assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 43. Change in superoxide dismutase like activity on extraction time of dried

and roasted Pleurotus eryngii in microwave—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 44. Change in total protein content on extraction time of dried and roasted

Pleurotus eryngii in microwave—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 24. Change in nitrite-scavenging activity on extraction time of dried and

roasted Pleurotus eryngii in microwave—assisted extraction

Extraction Nitrite-scavenging activity (%)
Pre—treated Time
(min) pH 1.2 pH 3.0 pH 4.2 pH 6.0

1 32.694+0.30° 18.95+£0.37¢ 2.79+2.11° 0.00£0.00°

3 27.35+1.21° 18.46+3.61° 2.67+0.97° 0.00%0.00
Drying 5 29.77+0.89? 18.88+1.62° 2.45+0.40° 0.00%0.00°
7 26.07+£1.21° 18.52+3.09° 1.76+0.65°° 0.00+0.00°
9 26.92+1.81° 17.77+0.85° 0.73+£0.16° 0.00+0.00"
1 60.83+1.62" 36.94+1.58" 7.73+0.32" 0.00+0.00°
3 63.25+£0.00° 35.33+0.49" 9.95+0.70° 0.00+0.00"
Roasting 5 64.34+1.51* 36.194+0.81" 10.02+1.21* 0.00%0.00°
7 64.75+£0.30" 36.19+0.49" 10.65+0.58* 0.00+0.00°
9 64.67+£0.99° 40.79+1.83" 11.40+0.46* 0.00%0.00"

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 45. Change in soluble solid content on microwave power of dried and

roasted Pleurotus eryngii in microwave—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.

- 241 -



2) & A= e I Wt

A Fol| ALY mlo] AR o] B F=EA] microwave powerdl| W& F FHE4 33tE FFY
3}+= Fig. 463 2o} AZ2%E Q5o AL microwave power 75WollA & Hl=A 313

=] =
greko] =/ FEEQon, 2 g Aol MA S microwave power 100Wd o 714 =
N _

T = FgE FFor FEHAT. T3 HE A AFolHAoel HxH AjFo]
HA B} 22 F s SFES AYE Az eyt F ds4 3eE o= 1
SFS Wl microwave powerE 100W ALE® F&E3= o] Adstadg; AlsE)h

o

I Drying
Wzzz) Roasting

Total phenollics compound content (mg/g)
w

Microwave power (W)

Fig. 46. Change in total phenolics compound content on microwave power of

dried and roasted Pleurotus eryngii in microwave-assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 47. Change in electron donating ability on microwave power of dried and

roasted Pleurotus eryngii in microwave-—assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 48. Change in superoxide dismutase like activity on microwave power of

dried and roasted Pleurotus eryngii in microwave-assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 49. Change in total protein content on microwave power of dried and roasted

Pleurotus eryngii in microwave—assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table. 25. Change in nitrite—scavenging activity on microwave power of dried

and roasted Pleurotus eryngii in microwave—assisted extraction

Microwave Nitrite-scavenging activity (%)
Pre-treated
power(W)  pp 1.2 pH 3.0 pH 4.2 pH 6.0
25 32.85+3.04° 14.82+0.70° 4.08+0.47" 0.00£0.00
50 33.30+0.39° 20.13+2.51" 3.57+0.59" 0.00£0.00°
Drying 75 33.35+£0.72° 21.33+£1.24" 3.14£1.67" 0.00£0.00°
100 30.99+4.06° 21.72+0.70° 3.25+0.50" 0.00+0.00
125  31.3342.15° 17.61+1.18° 3.38+0.33" 0.00%0.00°
25 61.87+0.48" 40.10+1.16° 15.87+0.67* 0.00£0.00°
50 62.324+1.03 40.59+0.00° 14.98+1.17* 0.00+0.00
Roasting 75 63.67+1.19" 39.11+£0.70" 14.88+0.72* 0.00+0.00°
100 65.69+1.73* 40.10+1.16* 14.61+£1.19" 0.00+0.00°
125 64.1242.06™ 40.32+0.23" 14.38+0.36* 0.00+0.00°

D" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.01) by Duncan's

multiple range test.
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Fig. 50. Change in soluble solid content on ratio of sample content to solvent of

dried and roasted Pleurotus eryngii in microwave-assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 51. Change in total phenolics compound content on ratio of sample content to solvent

of dried and roasted Pleurotus eryngii in microwave-assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 52. Change in electron donating ability on ratio of sample content to solvent of

dried and roasted Pleurotus eryngii in microwave—assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 53. Change in superoxide dismutase like activity on ratio of sample content to solvent

of dried and roasted Pleurotus eryngii in microwave—assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 54. Change in total protein content on ratio of sample content to solvent of

dried and roasted Pleurotus eryngii in microwave-—assisted extraction.

V" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 26. Change in nitrite—scavenging activity on ratio of sample content to

solvent of dried and roasted Pleurotus eryngii in microwave—assisted extraction

Ratio of o ) o

sample Nitrite—-scavenging activity (%)
Pre—treated content to

solvent pH 1.2 pH 3.0 pH 4.2 pH 6.0

(g/50ml)

0.5 20.61+£0.29" 7.59+2.93° 9.24+1.71° 6.01£2.10°

1 9.184+1.81° 0.00+0.00° 4.37+0.38° 0.00£0.00"
Drying
3 7.30£0.24% 0.00£0.00° 1.76+0.05° 0.00£0.00"
5 4.01+0.15° 0.65%0.17° 0.04+0.04" 0.00£0.00"
0.5 28.57+4.04* 5.024+0.23" 7.75£0.44° 0.00£0.00"
1 20.20%0.87" 6.09£0.76%" 3.5240.18°¢ 0.00£0.00"
Roasting
3 11.77£0.27¢ 5.67+0.04® 2.584+0.14% 0.00+0.00"
5 8.63+0.02% 4.7440.09° 2.15£0.04° 0.00£0.00°

D" Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 55. Change in soluble solid content on extraction step of dried and roasted

Pleurotus eryngii in microwave—assisted extraction.

Values are the meanxS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 56. Change in total phenolics compound content on extraction step of dried

and roasted Pleurotus eryngii in microwave—assisted extraction.

D" Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 57. Change in electron donating ability on extraction step of dried and

roasted Pleurotus eryngii in microwave-—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 58. Change in superoxide dismutase like activity on extraction step of dried

and roasted Pleurotus eryngii in microwave—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's
multiple range test.
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Fig. 59. Change in total protein content on extraction step of dried and roasted

Pleurotus eryngii in microwave—assisted extraction.

Y Values are the meantS.D. of 3 replicate assays.

? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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Table 27. Change in nitrite-scavenging activity on extraction step of dried and

roasted Pleurotus eryngii in microwave—assisted extraction

Extraction Nitrite-scavenging activity (%)
Pre-treated step
(No) pH 1.2 pH 3.0 pH 4.2 pH 6.0

1 29.64+0.78" 15.17+0.68" 3.97£0.15° 0.00£0.00"

2 11.81+0.00" 7.25+0.64° 0.00+£0.00° 0.00+0.00

Drying 3 2.58+1.07" 3.394£0.76% 0.00+0.00° 0.00+0.00°
4 1.8240.27"%  2.4440.55% 0.00£0.00° 0.00£0.00?
5 0.884+1.33*"  1.01£0.00° 0.00£0.00° 0.00£0.00?

1 63.57£1.78" 27.10+£0.91" 11.42+0.18" 0.00£0.00"

2 15.45+0.44° 15.86+1.44" 0.00+0.00° 0.00+0.00

Roasting 3 5.2140.27°  7.21+£0.18° 0.00£0.00° 0.00£0.00"
4 0.00£0.00" 3.64%+0.89% 0.00£0.00° 0.00£0.00°
5 0.00+£0.00"  1.724+0.32°"  0.00+0.00° 0.00+0.00?

Y Values are the meantS.D. of 3 replicate assays.
? Mean values within row that followed by same letter are not significant different(p<0.05) by Duncan's

multiple range test.
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6. WSTARAS] )5k AFolWAl plolzmsloln 35 2] whE FASA W)
. holAmeleln FEx hE o5 54 Wg
D 7hed 1@ gFel v

o] AR eln FEZ wE AFoMAN FEE 78 1L
I gh A 1 E TS 30.08746.99%% YEHSoH, dBe % 100%, FEA
Smin ¥ vlolaZgolH 9] 75WU wf v JHEA TS JEen T2 7kl A
= 2 Aozt gl oY d AuE uigtow 37 A3 A} 39 A Table 299 2
o, 372 R*& 0.9259% veEba, 1%olUle] WolA fo)ide] AL o] 23
319 As vgew g A R e HAES dEE v 36.78%, F=AIRE
5.69min ¥ vlo] A2 ¢olH 119 77.46W w] 47.75% = <= St} (Table 30). 7}&4 i
Fi FFe] vEREHS Fig. 20014 B vpel o] HA S 2t Feje] vhExHoR
et & e 5% 25750%Y W AdE e b o FHE yetwkern, Axt
o7 ofghg Fiol g 2o 2 et (Table 31).

o,

HE ke Table 28

ut

Y

olo
b
=)

o

Bol W=

rlr

F HEsA IE FFol U FE2 wE AFolwAle EAS AHE Ai=
Table 283} Zth & & dH=A 3E L 4627 7.32mg/gl & HAAZ oz e dhgko

2 FEHe Ao yehgth ol A3 A5 Bl 34 243 A3} Table 299 22
S 4 e, 87149 RS 0.88390]aL 5%l Wglel A frelde] A
ATk Eo ot e wFeR & F dEd e dFe] AU e =
32.15%, FEA7F 8.73min % wlo] A9 o] B 55} 76.60W /A nFE FF §
Z0A 7.44mg/go 2 o FEH Ut (Table 30). & =4 S8 gl o HA4E
HpEro 2 gk whEEH S Fig. 61004 B whep o] HAujde A= e whgwd
vElgon oehe % 50%9 WA Zrtste @Ee wkemwWo R uEhwith AyA
o7 e Fid JFS Weol W ez vehEth (Table 31).

MEolmAlel mlolameoln FEd Wi & o fhake] WstE Ay A3} Table
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28% 2tk & F vl RS 23.87 7 46.58mg/g 0 E YEIR oW, o5 ulEo R 3] &4
& A8kl Table 299 22 3|A4& Aok 3749 R® & 0.9699, 1%l W9 oA
frejgdol A E e Blow yehdth FAAE atgo R 3 & dud e S8 Ao
e oleke FE 28.37%, FEAZ 3.66min % violmZgol® 39 96.80WellA]
45.80mg/g o2 o Z= At (Table 30). & Tz ghegol
T ket o] HHS Ae FHe] PEEUOE YERO
A FHdigdel vehte e wkgxHo s veikth dutdow T gy gke k84
1FE 2 F e SFEd fAE g

(Table 31)
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Table 28. Experimental data on soluble solid, total phenolics compounds and total
protein content of microwave-assisted extraction condition for roasted Pleurotus
eryngii under different conditions based on central composite design for response

surface analysis

Extraction conditions Physicochemical properties
Exp. EtOH Total Total protein
No? Time Maovave Soluble solid phenolics
o conc. . power content
(min) W) content (%) compound
(%) (mg/g)
content(mg/g)
1 25 (-1) 3 (-1 50 (-1 44.85 6.44 44.82
2 25 (-1) 3 (-1) 100 (1) 45.50 6.64 46.58
3 25 (-1) 7 (1) 50 (-1 46.03 7.00 35.46
4 25 (-1) 7 (1) 100 (D 45.43 7.05 40.44
5 75 (1D 3 (1) 50 (-1 40.91 6.85 31.29
6 75 (1) 3 (-1) 100 (D 41.50 6.94 37.62
7 75 (1 7 (1) 50 (-=1) 42.78 6.11 31.04
8 75 (1D 7 (C1) 100(CD 42.54 6.14 38.60
9 50 (0 5(0) 75 (0 46.45 7.23 42.87
10 50 (C0) 5C0) 75 (0) 46.67 6.89 42.09
11 02 5(0 75 (0 44.35 5.43 40.54
12 100(2) 5(C0) 75 (0 30.08 4.62 23.87
13 50(C0) 1 (-2) 75 (0) 42.49 6.29 36.18
14 50C0 92 75 (0 46.99 7.32 34.70
15 500 5(0 25 (-2 43.70 6.40 36.91
16 50(0) 5 (0 125(2) 46.26 6.67 43.63

Y The number of experimental conditions by central composite design

- 263 -



Table 29. Polynomial equations calculated by RSM program on soluble solid, total

phenolics compounds and total protein content of microwave-—assisted extraction

condition for roasted Pleurotus eryngii

Responses Polynomial equations1> R®

Significance

Y = 33.540000 + 0.240250X; + 1.678125Xs
Soluble solid + 0.106600X5 - 0.003738X;” +0.002000X:X>

content - 0.113750X:% + 0.000260X,Xs 0.9259
~0.002700X:X5 - 0.000632X,2

Total v = 1662500 + 0.107950X; + 0.559063X
phenolics + 0.037700X; - 0.000814X,” ~0.006275X1X: ) gong
compound - 0.015938X,” - 0.000026000X;X3 '
content ~0.000525X-X5 - 0.000210X52

Total Y = 40.370312 - 0.054350X; + 0.982813X;

. + 0.090650X3 - 0.004110X:% +0.040575X,X»

protein ~ 0.440000X:% + 0.001430X,Xs 0.9699
content + 0.011125X:Xs — 0.000884Xs2

0.0089

0.0306

0.0007

Y X, : Ethanol concentration (%), X» : Extraction time (min) X; : Microwave power (W)
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Table 30. Predicted level of optimum microwave-assisted extraction condition on
soluble solid, total phenolics compounds and total protein content for roasted

Pleurotus eryngii by the ridge analysis

Extraction conditions

R Estimated Morohol
espbonses EtOH conc. Time Microwave responses orphology
(%) (min) power(W)
Soluble solid g9 6o 4.57 71.96 31.96(Min)
content Maximum
36.76 6.69 77.46 47.75(Max)
(%)
Total phenolic )
98.49 5.98 74.66 4.70(Min)
compound )
tent Maximum
conten 32.15 8.73 76.60 7.44(Max)
(mg/g)
Total protein  gg 54 3.94 62.38 22.86(Min)
content Maximum
28.37 3.66 96.80 45.80(Max)
(mg/g)

Table 31. Analysis of variables for regression model of soluble solid, total
phenolics compounds and total protein content in microwave-—assisted extraction

conditions of roasted Pleurotus eryngii

F-Ratio
Extraction Physicochemical properties
condition ) Total phenolics .
Soluble solid content Total protein content
compound content

EtOH conc.

16.15 9.55 36.95

(%)

Time (min) 1.30 1.77 10.02™
Microwave »

0.34 0.59 8.26

power.(W)

***Signiﬁcant at 1% level, “Significant at 5% level, “Significant at 10% level
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Fig. 60. Response surface for soluble solid content of roasted Pleurotus eryngii
microwave extract at constant values (soluble solid content (%) : 35-40-45) as a

function of ethanol concentration, extraction time and microwave power.
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Stion (%)

Fig. 61 Response surface for total phenolics compound content of roasted
Pleurotus eryngii microwave extract at constant values (total phenolics
compound content (mg/g) : 5-6-7) as a function of ethanol concentration,
extraction time and microwave power.
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Fig. 62 Response surface for total protein content of roasted Pleurotus eryngii
microwave extract at constant values (total protein content (mg/g) : 25-35-45) as

a function of ethanol concentration, extraction time and microwave power.
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U, wmlolmmgolH FEHxd wE Ay Wl
1) DPPHeol 9J3t =4 3ofzo] W3}

vtz eeo]lB FExHo mE AFoIMA FE=2 FAaEoleS Table 3204 HE=
Hiel 2ok & FEE9 AT FE 33.69750.41%H0R o oS nigow 3| AR
3 3]714]2 Table 3 A2 R*L 0.9562% 3, 1%°]H 2]
HeolA frejde] A=A FANE MEoR 3 T AP dEE =
42.00, 2 A7 5.43min 2 vlo] A= g o] B 39 58.11WellA] 52.27%= o] =% 2T} (Table
34). 34 3t vk EHE Fig. 633 o] &2 Hx 50 2 FEAIZF 6min ©]
Aol W9lw Z4E Zrbske FEo wksgwow yeikon, Aubzow o s i

2) SOD ArEAd o] W3}

plelAamsolB. FExdel mE AjEolwsle] SOD FAMRG el WEtE AuE A
Table 329k 2ttt SOD FAME/4 S 4.63730.59%% ZH7te] & 2310 wet vhe &4S A
U Aoz yehgon, ol& uidor 7L eR 344S 73 A3 Table 339 2o

), 372 9] RZ‘% 0.9849= 1%olue] HYA FoAe] 1A-AEYT}. mlo]a R o)lB F=

Z70] W2 SODFAIEA L e 55 82.86%, FEAIZF 2.31min & wlo]a = ¢ol B 1}
9] 58.08WY W] 34.52%% 3|#AA o2 o FEAT}. (Table 34). SOD FAFEA o o3l vk
¥H 2 Fig. 649 o] o FErl val FEA|IFEo] AAY s s w27 =3 F

Alzbo] #Ers FEwo e Aol Srkeke AR Yt dwbHor SODAF

=
A2 dES TR FEAT FEFS ol B AL & 4 Qdth.(Table 35).

Ay

3) Tyrosinase A3 &l H3}

AEolmAle] mfola 29 olH FEo] W tyrosinase AMNTAS AuE A3} Table 32
9} 7t} = tyrosinase AHZAAL 6.67 7 52.40%% ZZte]l FE&xAd ug} zolrt e
o, oe gk 3 AEAS st IS % A3 Table 3394 = F Aol 3429
R 0.8577°1203L, 10%e1He] WelelA ool 1w oz vk, g74ow
tyrosinase A &4 A A5 A ke % 2.96%, F=A1ZF 4.38min B #ho]
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Az gelr 144 90.10We w 47.81%= ol 5= A tHTable 34). Tyrosinase A&|&/dol tj
3 S-S Fig. 659 o] ol&g Fx7l 4 dF=E  tyrosinase A ZA o] F7lse
Helo] ke EHS HAFEul ANEH O =2 tyrosinase AMFAL ENE FEo JItS

S ¢ 4 YA} (Table 35).
4) ACE Asfi&7de] w3t

Aol Al el vlolg R golB FZo] w2 ACE A3|&AS AR A= Table 323 2
th. = ACE Asigd2 29.16 7 85.16% % Z}7+e] F=xd wheh AFo]7F Ao A4 o
2 ACE As|&do] thah Edth SAFEAIAG R vlo]a 2ol FEZ7 w2
ACE A& &40l tiste] 378412 3 ZAab= Table 333 e, 3742 RS 0.9917=
1%o1We] WMl A Feoido] AU 3] 2ol ok ACE A& de] Hoghe ol
X 49.49%, FEA1ZF 1.24min 2 vlo] A2 go] B 3}¢] 57.86Woll A 89.69%= o = L)
(Table 34). ACE A&/ ¢] wk3-8W-S Fig. 663 o] F&A7to] 43842 ACE A& &

dol S7rshs FHje] wkegH o yegon, dAHoR S5t TS ®ol v A

N

rr

o7 Holt} (Table 35).
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Table 32. Experimental data on electron donating ability, superoxide dismutase
like activity, tyrosinase inhibition ability, and inhibitory activity on angiotensin
converting enzyme(ACE inhibition activity) of microwave-assisted extraction
condition for roasted Pleurotus eryngii under different conditions based on

central composite design for response surface analysis

Extraction conditions

Exp. Electron i?prirot)(lde Tyrosinase ACE
oV, EtOH conc.  Time Mcrowave donating Sm‘jease inhibition inhibition
(%) (min) power (W) ability o ability activity
activity
(%) (%) (%)
(%)
1 25 (1) 3 (-1) 50 (-1) 43.13 10.33 35.01 62.92
2 25 (-1) 3 (-1) 100 ( 1) 45.86 6.43 37.93 63.69
3 25 (1) 7C1 50 (-1) 48.82 4.97 37.95 29.16
4 25 (-1) 7(CD 100 ( 1) 49.30 8.29 38.67 56.36
5 75 (1) 3 (-1) 50 (-1) 46.15 30.59 25.20 63.27
6 75 (1) 3 (-1) 100 ( 1) 43.75 20.07 24.42 45.52
7 75 (1) 7(CD 50 (-1) 48.34 8.49 34.85 25.83
8 75 (1) 71D 100 ( 1) 42.65 8.12 25.94 35.66
9 50 (0 5(0) 75 (0) 48.45 9.29 34.93 43.52
10 50 ( 0) 5 (0 75 (0) 50.41 9.86 34.70 42.02
11 0 (-2) 5(0) 75 (0) 41.08 4.98 52.40 48.67
12 100 ( 2) 5 (0 75 (0) 33.69 20.06 6.67 30.57
13 50 ( 0) 1 (-2) 75 (0) 49.33 19.71 30.10 85.16
14 50 (0 9 (2 75 (0) 49.96 4.63 33.45 46.01
15 50 ( 0) 5 (0 25 (=2) 48.00 12.78 26.33 46.92
16 50 (0 5(0) 125 ( 2) 47.26 9.26 29.36 56.22

Y The number of experimental conditions by central composite design
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Table 33. Polynomial equations calculated by RSM program on electron donating
ability, superoxide dismutase like activity, tyrosinase inhibition ability, and ACE
inhibition activity of microwave-assisted extraction condition for roasted

Pleurotus eryngii

T Sienfi
Responses Polynomial equations" R 1gnifi
cance
Electron Y = - 16.989687 + 0.699300X; + 2.268125X>
. + 0.274350X5 - 0.004818X:*~ 0.020100X ;X
dzgﬁfgg + 0.013437X,* 0.002260X1Xy 0.9562 0.0020

-0.013850X:X5 — 0.000720X3"

Y = 15.328125 + 0.587250X; - 3.175937Xs
- 0.247000X5 + 0.001178X:%~ 0.076375X:X>
+ 0.162187Xs%- 0.002062X:X3
+ 0.043425XX3 + 0.000578X5

Superoxide
dismutase
like activity

0.9849 0.0001

Y = 7.663437 - 0.00695X; + 3.585000X>

Tli;?slliiie + 0.683350X5 ~ 0.002130X,” +0.018850XXz 0.8577 0.0523
il - 0.192813X:%- 0.002676X1Xs : :
Y ~0.025700X:X5 = 0.002806X52
acp Y = 14301000 + 0.551850X; - 29.162812X;

- 0.747600X; - 0.001260X;°~ 0.013025X,Xy
+ 1.425937X,°- 0.007378X1X3
+ 0.137525X:Xs + 0.003520X3”

0.9917 0.0001

inhibition
activity

DX, : Ethanol concentration (%), X : Extraction time (min) X5 : Microwave power (W)
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Table 34. Predicted level of optimum microwave-assisted extraction condition on
electron donating ability, superoxide dismutase like activity, tyrosinase inhibition

ability, and ACE inhibition activity for roasted Pleurotus eryngii by the ridge

analysis
Extraction conditions
- Estimated
Responses . Microwave Morphology
EtOH conc. Time responses
%) (min) power
(W)
Electron :
. 98.00 5.43 87.93 33.73(Min)
donating .
bilit Saddle point
abrity 42.00 8.71 58.11  52.27(Max)
(%)
Superoxide gy g7 8.67 58.93 1.99(Min)
dismutase .
like activit Saddle point
Y 82.86 2.31 58.08 34.52(Max)
(%)
Tyrosinase g4 5, 4.26 90.46 12.19(Min)
inhibition :
bilit Saddle point
abiity 2.96 4.38 90.10  47.81(Max)
(%)
) ACE 97.14 6.27 79.98 24.36(Min)
inhibition .
tivit Saddle point
ac(;',v)l Y 49.49 1.24 57.86  89.69(Max)
0
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Table 35. Analysis of variables for regression model of electron donating ability,
superoxide dismutase like activity, tyrosinase inhibition ability, and ACE
inhibition activity in microwave—assisted extraction conditions of roasted

Pleurotus eryngii

F-Ratio
Extra.(:Flon Electron Superoxide Tyrosinase ACE inhibition
condition donating dismutase like inhibition ..
. .. .. activity
ability activity ability

EtOH conc. 93 84" 53 54 350" 97 65
(%)
Time (min) 2.45 56.717 0.45 132.64™
?/Xﬁgmwave power 3.10 9.44™ 0.64 36.117"

“*Significant at 1% level, “Significant at 5% level, “Significant at 10% level
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Fig. 63 Response surface for electron donating ability of roasted Pleurotus

eryngii microwave extract at constant values (electron donating ability (%) :
40-45-50) as a function of ethanol concentration, extraction time and microwave
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Fig. 64. Response surface for superoxide dismutase like activity of roasted
Pleurotus eryngii microwave extract at constant values (superoxide dismutase

40-45-50) as a function of ethanol concentration, extraction
time and microwave power.
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Fig. 65. Response surface for tyrosinase inhibition ability of roasted Pleurotus eryngii

microwave extract at constant values (tyrosinase inhibition ability (%) : 20-30-40) as a
function of ethanol concentration, extraction time and microwave power.
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Fig. 66. Response surface for ACE inhibition activity of roasted Pleurotus eryngii
microwave extract at constant values (ACE inhibition activity(%) : 40-60-80) as

a function of ethanol concentration, extraction time and microwave power.
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o] AR ol B FEFe wE A Fo|mAle] ofdatd A 5o W= Table 367 2
th & obdAd A2A%SY A9 pH 1.2 € 3.0004 & FAHS AUE Aoz YEge
pH 4.2 ¥ pH 6.00 A= &40 tha Wkt pH 1.2014 % 60.77 ~ 93.84% % 2.H, pH 3.0
o M= 27.77 7 67.17%, pH 4.201 % 10.64 7 34.03% 2 pH 6.091 4% 0.00~9.94% % Lhebwk
ok Zhzke] pHell gk A3 Aol diste] 314 A8 A3 34242 Table 373 #owH 3]
A2 R*S 0.9021, 0.9559, 0.9708 2 0.8102%131, pH 1.2, 3.0, 4.2¢] -9 1%0] <] <ol
A Aol dAER oY pHE.09 = 10%0] e Mol frelAdoe] A 2= A
o2 yetwth 3HANoR o SE olAA AT HuUge pH 1.204 s F%
38.87%, F+EAI3F 4.60min % wlol A Z o] X 3}] 123.49WellA 94.13%= oS 0o,
pH 3.0914 &= olehe 5% 31.16%, FE A 7.27min 2 vlo] A2 glo] B 119 8
70%% =% At} (Table 38). pH 1.2 2 3.00] th3l ofdAtd 2759 W% We Fig
67, 683 v} = pH 1.29] o}AA A% Y3k wrSFH e H9 oeke % 257 50%
Helol A o] 248 Ay whgxwo® Yelal(Fig
Aol ek vheEW e B pH 1.29F FASHA olehs 5% 257 50% 3 floll A F oy
e 7= g e ® YENth(Fig 68) dAWrH oz ofdAatd AATY A odes

751 (o8]

seol gEFE wWol W= Aol Ak (Table 39)

N
©
—
=
S
>
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Table 36. Experimental data on nitrite-scavenging activity of microwave—assisted
extraction condition for roasted Pleurotus eryngii under different conditions based

on central composite design for response surface analysis

Exp. Extraction conditions Ntrite—scavenging activity(%)
No". Eto?%c)om' (TIES piﬁgﬁ% pH 1.2 pH30 pH42 pH 6.0
1 25 (-1) 3 (-1 50 (-1) 87.91 61.76 32.23 9.79
2 25 (-1) 3 (-1 100 (D 90.48 63.27 33.66 7.76
3 25 (-1) 7(CD 50 (-1) 91.58 65.56 34.03 9.94
4 25 (-1) 7(C1 100 ( D 91.58 66.81 32.91 9.01
5 75 (1) 3 (-1 50 (-1) 80.89 53.86 18.37 0.00
6 75 (1) 3 (-1 100 (D 83.39 54.57 20.09 0.00
7 75 (1) 7(CD 50 (-1) 81.52 53.86 19.19 0.00
8 75 (1) 7(CD 100 ( D 81.61 55.01 19.98 0.00
9 50 ( 0) 500 75 ( 0) 92.45 67.17 32.61 2.30
10 50 ( 0) 500 75 ( 0) 92.16 66.55 31.15 1.75
11 0 (-2) 50 75 ( 0) 82.11 63.53 33.51 8.07
12 100 (2) 50 75 ( 0) 60.77 27.77 10.64 0.00
13 50 ( 0) 1 (-2) 75 ( 0) 88.79 61.22 30.36 4.41
14 50 ( 0) 9(2) 75 ( 0) 92.75 66.28 30.43 2.73
15 50 ( 0) 50 25 (-2) 88.52 61.93 28.75 1.13
16 50 ( 0) 50 125 ( 2) 93.84 63.98 25.07 4.87

Y The number of experimental conditions by central composite design
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Table 37. Polynomial equations calculated by RSM program on nitrite—scavenging
activity from microwave-assisted extraction condition for roasted Pleurotus

eryngii

. . Signifi—
Responses Polynomial equatlons1> R®
cance

=<
Il

62.841562 + 0.716250X; + 2.993750Xz

+ 0.169050X5 — 0.008346X:°~ 0.014800X:X>
- 0.095937X,” + 0.000004X:X3
-0.012450X2X3 - 0.000450X3"

pH 1.2 0.9921 0.0001

=<
Il

36.440938 + 0.668600X; + 3.365312Xs

+ 0.262100X3 - 0.008484X;°~ 0.017575X:X>
- 0.194375X,°- 0.000154X;X3

+ 0.000275X2X5 - 0.001562X3”

pH 3.0 0.9559 0.0020

=
Il

19.165313 + 0.111100X: + 1.682500X:

+ 0.308350X3 - 0.003922X;*~ 0.000850X;X>
- 0.092812X,°+ 0.000440X;X;

- 0.008700X2X5 - 0.001988X3”

pH 4.2 0.9708 0.0006

=
Il

17.760313 - 0.238900X; - 1.0558125X,
- 0.090550X5 + 0.000804X;*~ 0.003500X;X5
+ 0.096562X5°+ 0.000592X; X5
+ 0.002750X5X5 + 0.000390X5

pH 6.0 0.8102 0.1080

Y X, : Ethanol concentration (%), Xo : Extraction time (min) X3 : Microwave power (W)
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Table 38. Predicted level of optimum microwave-assisted extraction condition on

nitrite—scavenging activity for roasted Pleurotus eryngii by the ridge analysis

Extraction conditions

R Estimated Morohol

esbonses EtOH conc. Time Microwave  responses orphology
(%) (min) power (W)
99.94 5.12 73.06 61.62(Min)

pH 1.2 Maximum
38.87 4.60 123.49 94.13(Max)
99.98 5.10 74.29 31.44(Min)

pH 3.0 Maximum
31.16 7.27 82.91 70.00(Max)
99.99 4.99 73.79 8.70(Min)

pH 4.2 Maximum
17.51 5.81 66.88 35.33(Max)
69.55 5.14 71.15 0.36(Min)

pH 6.0 Minmum
0.31 5.20 70.06 11.38(Max)
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Table 39. Analysis of variables for regression model of nitrite-scavenging

activity in microwave-assisted extraction conditions of roasted Pleurotus eryngii

F-Ratio
Extraction
. Nitrite—scavenging activity (%)
condition
pH 1.2 pH 3.0 pH 4.2 pH 6.0
EtOH conc. ok sk sokk ok
151.51° 29.50 48.43 6.33
(%)
Time (min) 3.40% 0.86 0.26 0.11
Microwave
3.74% 0.48 1.86 0.12
power (W)

“"Significant at 1% level, “Significant at 5% level, “Significant at 10% level
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activity(%) : 70-80-90) as a function of ethanol concentration, extraction time

and microwave power.



,‘!

3

V
WA " 'Il
~ 60 Il

\
*5‘*-"‘

Fig. 68. Response surface for nitrite-scavenging activity(pH 3.0) of roasted
Pleurotus eryngii microwave extract at constant values (nitrite—scavenging
activity(%) : 40-50-60) as a function of ethanol concentration, extraction time
and microwave power.
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Fig. 69. Superimposed response surface for optimization of reflux extraction

condition of roasted Pleurotus eryngii as a function of ethanol concentration,
extraction time and temperature.
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condition of roasted Pleurotus eryngii as a function of ethanol concentration,
extraction time and microwave power.
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Table 40. Comparison between predicted and observed value for optimum

condition

Extraction condition
B D) B . 2
Reflux extraction Microwave extraction

Predicted Observed Predicted Observed
value value value value

)

Analysis item

Soluble solid content (%) 47.84  46.95+0.24  47.38 48.03+0.78

Total phenolics compound content 778 7.9140.13 790 7 4940.21

(mg/g)
Electron donating ability (%) 49.70  50.02+056  49.41 51.28+0.92
ACE inhibition activity (%) 71.75  72.21x0.84 49.74 51.21£0.79

Nitrite scavenging acitivity (%) 96.63 95.72+0.25  94.05 95.34%+0.24

» Reflux extraction : ethanol concentration 40%, extraction time 7hr and extraction temperature 85T
? Microwave extraction condition : ethanol concentration 40%, extraction time 6 min and microwave power
100W

- 288 -



e},

B

4 FE2A0Me AE 24

AEolm el 754 SAS el &40l dluA st Ao nausolx glon
2 2 9E4 SFEE oA dAEAs B3 Bttt & dFRFFo HAx
HAel HA  xAMeY HEibE #A3 A3} Table 4
protocatechuic acid, p—hydroxybenzoic acid, catechin, coumaric acid, salicylic acid,
hesperidin®] #A&%H o™, o] = protocatechuic acid’} F&E AEHJeHy, tjgo=w

salicylic acid, catechin, p—hydroxybenzoic acid o]t}

Table 41. Phenolic acid of roasted Pleurotus eryngii extracts for optimum
condition

(Unit : mg/g)

Extraction condition

Phenolic acid D _ o
Reflux extraction Microwave extraction

Protocatechuic acid 0.89 1.23
p-hydroxybenzoic acid 0.05 0.04
Catechin 0.05 0.04
Caffeic acid 0.02 0.01
Coumaric acid 0.01 0.01
Salicylic acid 0.09 0.08
Hesperidin 0.01 0.01
D2)

Names refer to Table 40
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Fig. 71. Comparison of total phenolics compound content between extracts and

concentration of reflux and microwave—assisted extraction

DMeans with the same letter on bars are not significantly different (p<0.05)
P Abbreviation : RE ; Reflux extracts, RC ; Reflux extraction concentrates

ME ; Microwave extracts, MC ; Microwave concentrates
2) HEit s

AgelAe B R vholARoln FEAR BHAe] U Awi FFS A

P2
3} Table 429 Zt} = F9 #H &2 25 protocatechuic acid, p~hydroxybenzoic acid,

e

el

catechin, salicylic acid®] HAEHJh 7{F F=9 A5 F=2d Z FFHd glojA
protocatechuic acid, caffeic acid, cumaric acids= &=l Hoj o] wha} thh AA3H o,

p-hydroxybenzoic acid, catechin, salicylic aicd: Th4 Z7}31S T mlo]la 2 ¢o] B F=9]

A F=d W F=Fdo A protocatechuic acid, catechin, cumaric acid, salicylic acid& &
Zo] FlojFo W} ZAFE Ao 2 ey o p-hydroxybenzoic acid, caffeic acid:= ©f
& F7bshe Rlez vhehg
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Table 42. Phenolic acids content of extracts and concentration of reflux and
microwave-assisted extraction

(unit : mg%, 10000ppm)

RE RC ME MC
Protocatechuic acid 2.06 1.94 2.62 2.19
p—hydroxybenzoic acid 0.11 0.15 0.07 0.13
Catechin 0.12 0.15 0.09 -
Phenolic acid chffeic acid 0.04 003 002 006
Cumaric acid 0.02 0.00 0.02 0.01
Salicylic acid 0.21 0.25 0.17 0.12
Hesperidin 0.02 0.02 0.01 0.03

*Abbreviation refer to Fig 71

3) AAEds
AolmAel vlol Aol FEoe] FHEe] A FEdd vd ATl o we

Aoz vehgor], #RFEEY FHANGE O £ B34S YA (Fig. 72).

30 - a
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O T T T T
RE RC ME MC

Fig. 72. Comparison of electron donating ability compound content between

extracts and concentration of reflux and microwave-assisted extraction.

DMeans with the same letter on bars are not significantly different (p<0.05)

Y Abbreviation refer to Fig 71
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Fig. 73. Comparison of tyrosinase inhibition activity(%) compound content

between extracts and concentration of reflux and microwave-—assisted extraction.

"Means with the same letter on bars are not significantly different (p<0.05)

P Abbreviation refer to Fig 71
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Fig. 74. Comparison of ACE inhibition activity(%) compound content between

extracts and concentration of reflux and microwave-assised extraction.

DMeans with the same letter on bars are not significantly different (p<0.05)

P Abbreviation refer to Fig. 71.
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Fig. 75. Comparison of nitrite-scavenging ability(pH 1.2) compound content

between extracts and concentration of reflux and microwave—assised extraction.

DMeans with the same letter on bars are not significantly different (p<0.05)

P Abbreviation refer to Fig. 71
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Fig. 76. Comparison of nitrite-scavenging ability(pH 3.0) compound content
between extracts and concentration of reflux and microwave—assised extraction.

1)Means with the same letter on bars are not significantly different (p<0.05)

? Abbreviation refer to Fig. 76
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Table 43. Experimental designing for levels of recipe coditions for Pleurotus

beverage

eryngil

Level

recipe
conditions

1

X:

Licorice root

0.03 0.05 0.07 0.09

0.01

concentration

0.2 0.3 0.4 0.5

0.1

Apple

concentration
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Table 44. Central composite designing for two independent variables at five

levels of mix conditions for Pleurotus eryngii beverage

. Apple
Licorice
Exp. concentr .
concentrate Other materials
0. %) ate
0
(%)

1 007(C1 04 (D

2 007 (D 0.2(-1)

3 003 (1 04(CD

Fructose 13%

4 0.03 (-1) 0.2(-1) - Citric acid 0.15%

Coffee flavor 0.05%

5 0.05 (0) 0.3(0) - Others : Pleurotus eryngii extract
(10000ppm)

6 0.05C0 0300

7 009 (2 0300

g 0.09 (0 0.5(2)

9 0.01 (-2) 0.3(0)

10 0.03 (0O 0.1(-2)
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< Fig. 78%} o] frxwFade] HrteFo]l F7hgel whel #e A o] FHo] 7HAade
W, BE2EFY 0.01% 2 AosEY 0.30%Y W ol g BeBFHe] Mg =S e 2
© Aoz dFHAr) (Table 47). Awrdgor 7+x FHdo] Fz2el o] JaFe @ol

T o= YERTE (Table 48).

A EoIMA FHAL tha 2uke] Q7] Wit ol & Hesty] 98t x%

5N B AFESY UM BE Aol HAl
w20 vl ®istE A 23} Table 459F #o] 5.0775.35 & YERRTh WHExH 3]4] 2
o] A% Table 463 Zow, = RS 0.7821% 10%o|H 9] WA fo]do] 4= =] &2
o} WHEEWS Fig. 79004 Hiukel o] Hujdeo] 2 veiston, Ao iy
Zollo] S W= Ao 7 UElTE (Table 48). ZE%% N 0.06%, Ato5%N 0.33%Y
ol AjEolHA F59o Bt tig HsP el HHE A S5E At (Table 47).
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5 0.38%LdH Huje] deRHS et Ao = vt (Fig. 80, Table
47).

Table 45. Experimental data on organoleptic properties of roasted Pleurotus
eryngii beverage under condition based on central composite design for response

surface analysis

Recipe condition Organoleptic properties
Exp. Licorice Apple
D Overall
No concentrate  concentrate Color Flavor Taste .
palatability
(%) (%)
1 0.07 ( D 04 CD 591 5.67 5.30 5.75
2 0.07 ( D 0.2(-1) 5.84 5.72 5.23 5.60
3 0.03 (-1) 0.4(C 1) 5.55 5.83 5.07 5.72
4 0.03 (-1) 0.2(-1) 5.48 5.84 5.03 5.59
5 0.05 ( 0) 0.3C 0) 6.12 5.79 5.38 5.86
6 0.05 ( 0) 0.3C 0) 6.11 5.67 5.35 5.82
7 0.09 ( 2) 0.3C 0) 5.95 5.50 5.25 5.71
8 0.05 ( 0) 0.5( 2) 5.83 5.52 5.24 5.78
9 0.01 (-2) 0.3( 0) 5.42 6.00 5.02 5.69
10 0.05 ( 0) 0.1(-2) 5.45 5.63 5.19 5.52

Y The number of experimental conditions by central composite design
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Table 46. Polynomial equations calculated by RSM program on organolpetic

properties of recipe condition for roasted Pleurotus eryngii beverage

Responses Polynomial equationsl) R? Significance

Y = 3.878876 + 30.831845X; + 7.044643X>

Color ~234.151786X,% + 0.00X:X; - 10491071, O-84%3 0.0890
Y7 S8 I AN o515 oo
Qe =30t SN+ 0 g oo

Y X, @ Licorice concentrate (%), Xz : Apple concentrate (%)
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Table 47. Predicted level of optimum recipe condition on organoleptic properties

for roasted Pleurotus eryngii beverage by the ridge analysis

Recipe condition

R Estimated Morohol
esponses Licorice concentrate Apple concentrate responses Orpholosy
(%) (%)
0.02 0.19 5.29(Min) .
Color Maximum
0.06 0.33 6.08(Max)
- 0.07 0.46 5.47(Min) Saddl ot
r addle poin
ave 0.01 0.30 5.98(Max) P
Tast 0.01 0.30 4.95(Min) Maxi
aximum
aste 0.06 0.33 5.33(Max)
Overall 0.05 1.00 5.49(Min) )
o Maximum
palatability 0.05 0.38 5.82(Max)

Table 48. Analysis of variables for regression model of organoleptic properties in

recipe conditions of roasted Pleurotus eryngii beverage

F-Ratio
Recipe Organoleptic properties
condition Overall
Color Flavor Taste .
palatability
Licorice
concentrate 5.38x 6.89%x 3.89 0.91
(%)
Apple
concentrate 3.29 1.94 0.67 5.28%
(%)

“Significant at 5% level, *Significant at 10% level
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beverage as a function of licorice and apple concentrate.
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S T4 Axd FES Hrbste] Aol vhE Axstaar gk 7134
= AEATE 28.40%, D7FFE 15.20%, 25582 35.50%, A8 1.35%, 2w 1.84%, vt=
1.16%, Z" 5 6.10%, ¥ & 9.95% &3 0.50%%= A3t o)e)dt 7| Eujstn =2 A

Ay A~Zul 22 Table 503 Zo] AAE B AFo)umjAl EHI7LF 074%, MEo|HAl =

@ ~EmEFE 40g0] E 300mIE Fhe 58 A F Wee] Az A Solusl s
g4, @ 9 2 AwEe JEEd gl B5RstE AAske] F4 gaas Agsunt
shelet.

Table 49. Experimental designing for levels of recipe conditions for Pleurotus

eryngil soup

. Recipe Level
' conditions -2 -1 0 1 2
Plewrotus eryngii
X3 powder 0 1 2 3 4
content(%)
X, Pleurotus eryngii 0 0.2 0.4 0.6 0.8

concentrate (%)
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Table 50. Central composite designing for two independent variables at five

levels of recipe conditions for Pleurotus eryngii soup

Recipe condition

Exp. Fleurotus eryngii :
NoV owderyng Pleurotus eryngii Other materials
cé)ntent(‘?’) concentrate (%)
0,
1 3(CD 06 (1)
9 3(1D 0.2 (-1) Basic soup recipe(%)
- Vegetability cream 31.54%
3 1 (1) 06 (1)
- Wheat flour 16.88%
4 L&D 02 1) - Corn powder 38.42%
6 2 (0 0.4 (0) - Salt 2.04%
7 4 (2) 0.4 ( 0) - Garlic powder 1.29%
- Seasoning 6.77%
8 2 (0 0.8 (2
- Pepper 0.56%
9 0 (-2) 0.4 (0)
10 2 (0 0.0 (-2)
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Table 51. Experimental data on organoleptic properties of roasted Pleurotus
eryngii soup under condition based on central composite design for response

surface analysis

Recipe condition Organoleptic properties

Exp. Fleurotus eryngii

No! PFleurotus eryngii Overall
0 powder Color Flavor Taste o

content(%) concentrate (%) palatability

1 3 (1D 06 (1) 6.41 6.34 6.27 6.31
2 3 (1D 0.2 (-1 6.20 5.90 6.15 6.15
3 1 (-1 06 (1) 6.01 6.21 6.30 6.27
4 1 (-1) 0.2 (-1) 6.30 5.67 6.25 6.13
5 2 (0 04 (0 6.62 6.40 6.41 6.43
6 2 (0 04 (0 6.65 6.42 6.38 6.42
7 4 (2) 0.4 (0 6.57 6.27 6.26 6.28
8 2 (0 0.8 (2 5.63 6.00 6.12 6.26
9 0 (-2) 0.4 (0) 5.46 5.67 6.03 5.98
10 2 (0 0.0 (-2) 5.57 5.72 6.08 6.09

Y The number of experimental conditions by central composite design

- 309 -



Table 52. Polynomial equations calculated by RSM program on organolpetic

properties of recipe condition for roasted Pleurotus eryngii soup

Responses Polynomial equationsl) R? Significance
Taste :—56?026318383gx?ézfgégg%xjxj'—3819315?;2&2 0-8224 0-1143
Overa.l.l Y = 5.683333 +2 0.318929X; + 1.361310X> , 0.8661 0.0682

palatability -0.068482X,” +0.02500X: Xz - 1.430804Xz

Y Xy 1 Pleurotus eryngii powder content (%), Xo : Pleurotus eryngii concentrate (%)

Table 53. Predicted level of optimum recipe condition on organoleptic properties

for roasted Pleurotus eryngii soup by the ridge analysis

Recipe condition

Estimated
Responses  Pleurotus eryngii .. Morphology
Fleurotus eryngii  responses
powder concentrate (%)
content (%)
0.71 0.71 5.26(Min) .
Color 2.78 0.44 6.72(Max) ~ Maximum
Flavor 0.86 0.07 5.45(Min) Maximum
2.65 0.49 6.40(Max)
Taste 2.21 0.00 6.05(Min) Maximum
2.33 0.45 6.39(Max)
Overall 0.20 0.22 5.98(Min) Maxi
palatability 2.39 0.49 6.41(Max) Aximum
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Table 54. Analysis of variables for regression model of organoleptic properties in

recipe conditions of roasted Pleurotus eryngii soup

F-Ratio

Recipe condition Organoleptic properties

Overall
Color Flavor Taste .
palatability

Flewrotus eryngii
powder 11.70%x 3.78 3.81 6.12%
content (%)

Fleurotus eryngii

concentrate (%) 13.88#x 4.78% 4.91% 4.74%

**Signiﬁcant at 5% level, “Significant at 10% level
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Table 55. Comparison between reflux and microwave extraction concentrate on

sensory quality of their beverages

Observed value

Sensory evaluation Predicted value” } Microwave
Reflux extraction .

extraction
Color 6.07 6.10%? 6.00?
Flavor 5.69 5.65% 5.71°%
Taste 5.33 5.38" 5.60°
Overall palatability 5.81 5.91° 6.21°

n Beverage added Licorice concentrate 0.06% and apple concentrate 0.35%

? 3 Mean scores within a row followed by the same superscript are not significantly different at 5% level

using Duncan's multiple range test
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Table 56. Comparison between reflux and microwave extraction concentrate on

sensory quality of their soups

Observed value

Sensory evaluation Predicted value” : Microwave
Reflux extraction .

extraction
Color 6.71 6.73" 6.72°
Flavor 6.40 6.53% 6.49?
Taste 6.39 6.42° 6.45%
Overal palatability 6.40 6.52° 6.51°

n Soup added powder content 2.5% and concentrate 0.45% of Pleurotus eryngii
? % Mean scores within a row followed by the same superscript are not significantly different at 5% level
using Duncan's multiple range test

=
ofy
o
Iz
S
"
e
o
e
12
(o
fitl
dlo
ol
SE
[
[kl
i
2
o
2
ftlo
=)
2
rﬂ'.’.
2
(o
fru
dlo
il
f
)
rlr
[>
[

- 316 -



Table 57. Recipe of beverage and soup containing Pleurotus eryngi extraction

concentrate
Beverage Soup
Material Recipe(%) Material Recipe (%)

Pleurotus eryngii 116 Pleurotus eryngii 0.50

concentrate (60°Brix) concentrate

Apple concentrate 0.35 Lleurotus cryngl 2.77

Licorice concentrate 0.06 Vegetable cream 30.51

Fructos 13.00 Wheat flour 16.33

Citric acid 0.15 Corn powder 38.14

Coffee flavor 0.05 Sugar 1.45

Refined water 85.23 Salt 1.98
Garlic powder 1.25
Seasoning 6.55
Pepper 0.54

Total 100 Total 100
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