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ABSTRACT —This sudy was conducted to investigate the physologica activities and nutrition contents of Gonji No.10 and
Solhyang, the strains of Neolentinus lepideus. In nutritiond contents of two drains of N. lepideus, the content of free sugars
and sugar dcohols and totd polyphenal were more in Gonji No.10 than Solhyang. The totd contents of amino acids and £
glucan in Solhyang are more than those in Gonji No.10. Solhyang dso showed higher DPPH radicd scavenging activity than
Gonji No.10. In particular, hot water extract of Solhyang has higher inhibitory activity of cramylase and aramyloglucosidase
while Gonji N0.10 has higher anti-inflammatiory effect than Solhyang. But, they have smilar effects on nitrite scavenging activity.

KEYWORD —Betaglucan, DPPH radical, Neolentinus lepideus, Nutritional content, Physiologica effects
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85% ethanol 25mi=
shaking incubatorell A 48x]7F &<t 53 & 4lE
E]O]'—L, <:,]'Igo—]|J 1ml= ‘H H %:%‘]—)\}\]:}- lg‘:'i‘o—]llg 3ﬂ'
S5 200 ploll 838k 3 syringe filter(ISiscientific,
INC. Nylon syringe filter 17 mm, 0.45 um)Z o3}
sl HPLC 24X 82 ARE-31SlTh HPLCE= Agilent
1200 HPLC pump, Agilent 1260 auto-sampler, Agilent
1260 Differentid Refractometer detector, ChemSation
oftwareE AHE-311 0™, 4 columne Grace Prevail
carbohydrate ES 5u (250x4.6 mm)E AR&-3}aL o]
T 75% Acetonitrile 2912 isocratic mode® =
HFAT}. Injection volumne 10l FY8932, R
detector(30°C)E AHE-3to] &3t

ool 244

54 A%3% MA 0192 6N HCl 1mizt £33
A Fluorescence Waters Pico-Tag Workstation© =
N, ges 22 3 2417 BoF 7RSS T TR
3 5 A4 Zelet, AT 200 pls F&l speed-
vacuum(Hanil, KR/AUTOSPIN 4080C)°.% 5= gt
th 25mM HCI 500 ploll =3t o] g8 FA}
719l #&ked syringe filter(PVDF 0.45 pm)® o=}
3 % AccQ-Fluor Reagent kit2 &3-5-54)3} v-3-
ARG, FFF=A 92 AccQ fluor reagent :
borate buffer : sample(standard) = 2 : 7 : 1= total
volume®] 100 pl7F EA| &8sk & 5504 HH-g-A]A
A HPLC ¥4 A 82 ARSIt Agilent HPLCS}F
Agilent Diode Array detector, ChemStation software
2 ARR3I9oH, column® Edipse AAA 355u (150
x46mm)E ARESIAIL o] F 42 A&TIE 40mM
NaH,PO, &, B&1l= ACN : MeOH : DW = 4.5
© 45 1 89S gradient modez SHFHA Al
05ulE FU3F F UV detector(=338, 262 nm, 40°C)
£ AHgste] HEsin

B-glucan —E—’l".

Sglucan 32 BETA-GLUCAN kit(Megazyme,
Irdland)E AHE-3t S slsith. &, folucane]
< total glucanz} o~glucan®] F S Sk &,
Mo F &=F Ael2 Bglucans: =73 T Zjé%l
AR A 100 mgell 37% HCI 1.5mlE 37kt 100

oM 277t FRt 7R A7l F 2 N KOHE: ©]
&3] pHE ;oo} = ?:‘H 1S 200 mM 2]
sodium acetate buffer(pH 5.0)2 3]2]3F & A4
3kal A= 100 pl&- #3k] exo 1,3-Aglucanases}
SdlucosidaseE #7FeF $ glucose determination
reagent (Megazyme, Irdland)& %713k, 510 nmell
A F3EE S5k total glucanat a~glucan ©]€]
T FFS ST arglucan®] & FHES Al
Fo| 2N KOHE HaL 2087+ d&o] A9zl 44
oA kg & 1.2 M sodium acetate buffer(pH 3.8)=
247}*6}J_ amyloglucosidase®} invertaseE Y, Al F

Ho] &7 GOPOD resgent 3miE Yol 40°CollA} 20

Lo

7wk 5 510 nmell M FRES E4sllen
Bglucan B TH-2] 4% ol g3t BB

Totd glucan(%ow/w) = AE x F/W x 90

a-glucan(%ow/w) = AE x F/W x 90 (final volume
100 mL)

B-glucan = Tota glucan o (a-glucan)

AE = reaction absorbance o blank absorbance

F = 100/GOPOD reagent absorbance for 100 ug
of D-glucose standard

W = weight of sample

Total polyphenol £4

Tota polyphenol 32 Folin-Denis colorimetric
method W (Swain et al., 1959)] w2} =4 31Tt
=, FEAE 15pd S/ 126 migk 2N Folin-
Ciocateuphenol resgent(Sigma Chemica Co., St.Louis
MO, USA, F9252)Z 75l H7}alar 3571 2 Lo 4
W) 3FA T o 719l 20% Na,CO, &9 150 plE 7}3}
o] Ao 1A7F WHX]3FAL UV spectrophotometer
(Ultrospec 3100 pro, Amersham Diosciences, Swveden)=
ARESEe] 750 nmell 4] S =5 SASI Y. Tota
polyphenol 3}5H=2 galic acid(Sigma, G7384)E ©]
&3 FFFACERE O TS Tl

HA FEE M=
WAl LA E T4 7AFst] B & Ax A&
o] 20u1e] 100% % 80% WIEFE-S 7Fske] 30004

2417} 59t shaking incubators ©]-&-3fe] wwrkahH
A FZ3AT) o] P S & o] JYste] FE3
Feds FY d3s ZJ%‘ s53ke] 247+ 100%
3 80% WEhE: FEES AXSIAT. £, d5F
5 AXE 98l Ax AR 2009 3F S/RTE
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7Fste] 70% ol ghg- 8o l A5 e o
D‘rzﬂe A A3k quJr —g— A Az 5 24 43
of A}%‘O}ME}-
DPPH radical 27{&4

DPPH radicad 475 €42 Blois] W+ (Bloais,
1958)S HEAA 99.9% methanole] ¢! 0.1 mM
DPPH 117 mlo] HAAIE 100% #WEHE 3=
FEHE 003my ¥ 1027 & £33 5 gl
2pet Adefol A 30E7F AoA HESAIZl o
517 nmoll A 355 =43t Postive control
ascorbic acid(0.025-0.2 mg/ml)S- AH8-31%9.2.™, DPPH
2GS AR &9 A7t FHIE Alele] &

Freo] Aolg WE g Ehieln,

Nitrite 27

A Al 2259 nitrite scavenging activity= Gray
2} Dugane] W (Gray and Dugan, 1975)°l w2} A]
E 1mle] 1mM NaNO, €< 1mlg 7Sk 5 0.1N
HCIZ pH 1.27} A 243 & F3Fo] 10ml7} &
=5 A 37°CAA KIRE St WA &
gl 1mlS F3l 2% acetic acid 5ml 2 30%
acetic acid® A|Z3F Griess A 2F(1% sulfanilic acid :
1% naphtylamine = 1:1 &3%<}) 0.4 mi2} S§atiTh.
o] E3NS AFoA 15587F WESAIZ] 3 520 nmel|
%%E% St WSk olEA S 543
2AEE AT tlETe Griess Ao tidl
T SRTE 7hete] S43%12™ postive control
< ascorbic acid(1 mg/ml)E AH8-3H T

ot _>.:

a—amyloglucosidase VSIS
o142 016 SFIA =L —"&: Hé}{— 49l
aamyloglucosdase(Sugma, USA)E
o] o] el P4 A Hﬂo;nzw “ouge
=4, A I8

‘I‘E‘
235 TE Adlske AEE
g8 =A3IT} =, a-amyloglucosidaseS 50 MM
sodium acetate(pH 5.0)= &35t 712 = 20 mg/ml
] matose &8 AT AN S S5 100l
9} ogramylo- glucosidase 100 pIE Y32 37°C0ﬂ/\1
1027} pre-incubations F#2] 712& ksl 1
17k ¥k3A171 & 02M NaOHE 7] whe-S

R,

>

2 A g4 14 263

AN 2 02M acetaes 7151 Tﬁwziv‘r
2] DNS(3,5-dinitrosalicylicacid) 393 3
of ¢Jsled FaFe] DNSE ¥ 90°CollA] 10—£7J 7t
sl HLog Wzt & =54 1mlE 714l 5750tm
oM FFEE SAsIAG. v = AAEE 72
glucosedS =74 3lo] -amyloglucosidase?] #1324
S =332 postive control acarbose(10 mg/

mlyE A3kt

a-amylase Xlj&HN

a-amylase inhibitory activity 5742 Sidney] w
H(Sidney et al., 1995)2 AFE-SIA T AHA &35

= Aol ZH2E 100l %

mL) 100 pl& o] wnkek &

ST B & 712 gl

wol wnkgk & A oA 577k BJ‘] S}tk DNSE

o 300l 7t F BE BolA 527F ke A7)0

TEE 8 Lﬁm 7 U SHS 500uE ¥
o]

2 gramylase(0.98 unit/
Niow 57k WA
arch &4 & 5%

0.02M phosphate buffer (pH 6.9)5 AM&-3FSItt.

NO assay

Mouse macrophage cell linet! Raw 264.75 3=
A 3273 (KCLB)oIA] 2 o} ARG5S i
+ DMEM(Dulbecco’'s Modified Eagle's Medium,

WEIGENE Inc, Daegu, Korea)ell 10% FBS (feta
bovine serum, HyClone, South Logan, UT, USA),

1% penicillin- streptomycin(BiowWhittaker. Inc: 10,000
U/pen/mL, 10,000 ug strep/mL, Lancaster, MA, USA)
& A7ksl Aaisith. BS54 LPS
(Lipopolysaccaride, Sigma Chemical Co, ST. Louis,
MO, USA)e} IFN-y(interferon gamma, Sigma, S
Louis, MO, USA)E A}&-3lo] Raw 264.7 cdloll =]
gt HAFE=S F7tetd AdE e 45 2

E2% nitric oxide(NO)Z= Griess /\]01: 2 =45
Atk =, Al EuS s} Griess A S 1112 &5

’SM 96-well plate(Costar, New York, NY, USA)] 1t
T =A3199.2™ posdtive controlZ Dexamethasone
(nga Chemica Co, ST. Louis, MO, USA) 1 ug/ml=
AR&-8E3I T

lo

SAHXE
BE 2 BAXERFURE FAEAL, Jd 1
Hite] zpolx= SPSS 19.0 for windows ZE 73S

o]-8-3}o two-tailed unpaired Student's t-test 2 one-
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Table1l. Compositons and content of free sugars and sugar
alcohols in N. lepideus. (unit : mg/g)

Free sugars & sample
Sugar alcohols Solhyang Gonji No.10
Arabitol 15.40+1.93 45.65 + 0.95*
Fructose 3.39+0.72 462+ 1.33**
Mannitol 751+0.85 2580+ 1.15*
Trehalose 38.89+1.31 44.11 + 0.99**

The results were expressed as the mean plus standard error of the
mean.

Statical significance compared to control by student's t-test(* p<0.05
, ** p<0.01).

way anadysis of variance(ANOVA) testE ©]|-&3}5
t}. 7z} Ado] Yzl 3k BAA o =L
Ducan®] t+57%5% (DMRT : Duncan's multiple range
test)S F3l 39, p <0.05 2 p <0.01 <ol A
A=35190).

fructose, mannitol, arabitol, trehaolsedS <2la}S]
o 2 5 7P BE &S SRS trehdoses AE g
g A 105 44.11+0.99mg, &3 38.89+1.31 mg
TOR F& FFS UERlT x5S stRY AT
glycerol, mannitol, glucose, sucrose’} $H3-%o] A
oH (13 5, 2005), H52] AE&H Aot k&AL
o] 5~6711¢] Frald o] HAEH+= A (Kim, 2006)
of Hal AMA e 7 A& AES E3etL U=

Aoz YEsT.

ofo|=tt 24

&Hﬂ%i AHA] T2 olgste] AFel =v] Bk

O
685.571r13.16 mg_i 7+ %%2111, 24 1057}
369.35+97.53 Mgl 2 W& Aoz gyt o=
o2 HAIRE ofv|ieAk SRS HwElS o Ho
HAlo] A& 10099 ) 2.222¢g2 ¥ 3glst=
HIS| (S 5, 2012) AHAlY] A9 e dheks
e AL F T AU opm=At F glutamic

e} - % - A

SR

o

Table2. Compositions and content of amino acids in N.
lepideus. (unit : mg/100 g)

) ) Sample
Amino acid —
Solhyang Gonji No.10

asp 78.97 £2.09 33.98 £ 8.72*
glu 112.27+ 3.60 49.15+ 13.94*
ser 32.14+0.03 20.06 + 5.21**
his 13.05+0.33 7.45+ 2.39*
gy 34.21+0.28 18.87 + 4.82*
thr 31.47+£0.73 18.96 + 5.28**
ag 35.87+0.17 18.63+4.71*
da 4356+ 1.65 28.88+ 7.31**
tyr 13.61+0.20 754+ 237*
va 37.12+0.78 2319+ 6.57%*
met 6.66+0.75 4,64+ 1.38**
phe 35.79+£0.88 20.89 £ 5.94*
ile 28.44+0.48 17.13+ 4.95%*
leu 54.94+1.28 31.50 £ 8.64*
lys 39.85+2.18 23.39 + 6.96*
hyp 52.29+0.18 28.39 £ 5.65*
pro 35.33+1.69 16.70 + 2.75*

total 685.57 £ 13.16 369.35 + 97.53*

The results were expressed as the mean plus standard error of the
mean.

Statical significance compared to control by student's t-test(* p<0.05
, ** p<0.01).

acid 2 aspartic acid 5°] & AN =& g

T HERleH, E=gk Fgobiediel veine 3

leucine, isoleucine, threonine, lysine, phenylalanine
] o FgEo 9= Aoz Yehgth ey
e Ral=n Nl GABAb HAEEA AU

A9l

B-glucan & =4
drkz o ©xlat{ AHAl Welle f(1-3) 3
B(1—4), f(1-6) AFSE o]Folx glucane] EA) s}
o, vl AR Wol= AR ek siA]e] S(1-3)
FH=2 3§ glucane] FH-HA EAlSH= 749& H
] E}(qumura and Suga, 2004). ZtHAl 2 4
Bglucan & X3 A3} Fig. 13 72o], &3] 7
32.18+1.16%% lg% S B, 1‘4~i +X1
1057} 24.08+0.45%7} 717 S S VRS
o]% 2 o B Al 2] ﬂglucan ghake] 2521%40] H]a]
(HHZ 5, 2012) £33 749 =2 FFs 7= A
= li’ig‘l] Folucane] A B2 F sht
1 ek ol 71 A o= AR



B-glucan content(%w/w)

a
I b
7 I c
0 . . . :

Gonji No.10
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Fig. 1. fglucan contents of N. lepideus. The results were
expressed as the mean plus standard error of the
mean. Data were analyzed by one-way ANOVA using
SPSS(Duncan’s multiple range test).

Table 3. Totd polyphenol contents of various extracts from N.
lepideus spp.(unit : mg GAE/g dry weight)

Sample
Extracts —
Solhyang  Gonji No.10
100% MeOH extracts 6.92+0.38°  10.64+0.89°
Hot water crude extracts 11.88+0.82°  15.02+0.50°
Hot water + EtOH supernatant  8.43+0.25°  11.53+0.65

The results were expressed as the mean plus standard error of the
mean.

Data were analyzed by oneway ANOVA using SPSS(Duncan°@s
multiple range test).

B x5}

Total polyphenol 24

Total polyphenol 35S #45t Ay= Table 33
2ot weEs 94 529 tota polyphenol 33
< F EF% vt A3 24 108 @5FEE°]
15.02+0.50 mg galic acid equivaent/g dry weight
(mg GAE/g DW)E 7P =2 gS Bt &3
A43+55(11.88+0.82 mg GAE/g DW), £33 I
FEE oeE A 459 (11.53t0.65mg GAE/g
DW), 24| 103 M&-2 F%=(10.64+0.89 mg GAE/g
DW), 224 105 g FEE &g JA 45
(8.43+0.25mg GAE/g DW), £ wWere F25&
(6.92+0.38 mg GAE/g DW) 0.8 o ks |
At} o9} e Azz A 1059 tota polyphenol
o] ST FoHoR 22 S & F AN
o g, dFFEEY AT HEE FEEC v
=2 total polyphenol &S YeRth dutygo=z
polyphenole 718 & Ssdtty dHA A=
o 94 FEES] 8o v FE2ERT 29 7}
& ol HlekE 25X o %2 tota polyphenal
FFE T E AR AsE OE WA T/

2 A 24 4 265
100
90 2 @ : °
g
2 80 -
2
=]
S 70
-11)
£ 60 W 100mg/ml
c
% 50 | B 50mg/ml
E 40 N 10mg/ml
©
5 2 ©0.2mg/ml
e
I 20 -
o
[-%
o 10 |

0 -

T

Gonji No.10 ascorbic acid

Fig. 2. Scavenging activity of the 99.9% methanol extracts
from the fruiting body of N. lepideus against 1,1-
diphenyl-2-picrylhydrazyl. The results were expressed
as the mean plus standard error of the mean. Data
were anayzed by oneway ANOVA usng SPSS
(Duncan’s multiple range test).

total polyphenol 3z} vlwall S W= &5HT2
HAle] 739 2.267 mg GAE/g DW, ZEHAl 2.267
mg GAE/g DW(Sarikurkcu and Yamac, 2008)°l H]
3l Aol =2 polyphenol 2 Tste A&
&4 T AN, FolHA o] Hi 39 mg GAE/g DW=
Egske Aol vlai = w2 FXYUS & T AgT
#HH = &, 2012).

DPPH radical 27{&M

w3l 9 QF Y Foll ¥l
2T 5, gatsleEgel ik sAl
o] AY&Ae gRlIst A= Fig. 23} 2. 24 10
5.9} &3Fe] FE7he] ksl Gl tisk foF<l
2 zole= YERA] ekgkon), 100 mg/mle] F=ot
50 mg/ml¢] F=M F FF BT 80%E Hv =
2 gaksl BAS BT ol A3 AT Ao
2mg/mle] FEolA] HEE FEEo] 75.72%% 4
A5& VERE= A2H(Yoon ¢ al., 2011) Bl 25198 o
HT} v S48 UER] ARE- AE7H] Apo] 5oE
Alg =T} Podtive controlE 2421 ascorbic acide] 3%
0.2 mg/mle] ‘&=l 74.03+1.68%2] 27155 LFERY
Ko, Fg. 2 AX KA = &ge 0.1mgmle] &
Lol 354240.23%, 0.05 mgmle] F=ollA= 1791
+0.11%9] 2A%LS Jep T

Nitrite 2H1s
AFH7HE EgE o] = nitrate= $ WA
kol E2o] nitriteR v =) nitrite?} aminet=

=2 v
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140
Q Aa a5
Q
120 BCDbed Ba
= BCabc Bab BCb
S BCDcd  BCDabed abg Bb Bb BCb
46100 CcDd Fed pEc
© T
a0 i N e
6o L f . 0\
9 : Je @ 100mg/ml
© 3
3 40 $ E150mg/ml
]
= § 8 10mg/ml
s N
s RN,
z N\ PN BN DN m im/mi
o MBI ket ISEENIT ISEN  ISEEANTL ISR eI
I Iy T T —_ -
o) < o) o) 2 =) S
9] T 9] 9] > T ©
= = = = S = L
EN w N BN 2 w 2
=)} g > =) 51 + o
) E x © E 3
@
Solhyang Gonji No.10 P.C

Fig. 3. Nitrite scavenging activity of various extracts from the fruiting body of N. lepideus. The results were expressed as the
mean plus standard error of the mean. Data were anadlyzed by one-way ANOVA using SPSS(Duncan’s multiple range

test).
70
o] PsHe BAL BA AARUL AT AN E :
oAl Wekd E42l nitrosamineo] BAE gl ¥ 2
olXIth(Park et al., 1995). A4l gujy FEES g g
FEEE 9 e} Hlsd 2709 pH L2o0M HgAl 2 w0 ;
= L. - - - - . £ @ Solhyan,
7l ¥ nivite 27158 A% A3 Fg 34 ATh g Seon oo
T EE BT 0% wE FE20 14 5L nivite 3
- S 20
2705 ehiRon, 100 mymie] S fel 3
Ho ¥4 1087} 10144543%= £ @54  F v
6.48% %t ¥ =2 &S Ueliith sl 5= 0 -
10 mg/ml 10.;_1;__ 01)6]_01]/\1 positive control?l 1 mg/ml'oq crude DW DW+EtOH(S) acarbose
ascorbic acid®] nitrite 2453 v]<=3F &S e Fig. 4. Amyloglucosidase inhibitory activity of various
Tt E) olAre] =rmoflx HHo extracts from the fruiting bodies of N. lepideus.
ﬂz‘? e 10;1:2/ml}\ ]‘f'j sollA (Sample concentration of 10 mg/ml) The results were
FEE0] 40% o] &% & UEfe] 10 mg/ml expressed as the mean plus standard error of the
olAq =elg|Alz EawAlo] 40%2F 30% o]+ mean. Data were analyzed by oneway ANOVA using
A2ASS JeERE AR o =2 248 e SPSS(Duncan’s multiple range test).
tHEAR &, 2010).
S FUtele gdAlE A EF FEER
a-amyloglucosidase *aii#ty o fFoFeR 7 FF BT 52 248 Usiie
cramyloglucosidase= 1,4 2 0:1,6 glucoside 2 Z& geld 5= ok

S TR el aAR o] a4¢ AeS =4

o=y 7Aoo R I a9 IR, a-amylase X{#d

A= Fig. 49F 2t 100% 2 80% mehe: F&& oramylase A&l EAdol w2

o] A = a5 I F flon HEHS A Fg. 59 o] AMA FE2E
2 37 JE EFFEEY A 10mgmie] 5= ToA &3 dFEFEES o 2
o] positive controlZ 2291 acarbose(10 mg/ml)e]  He] A9 9580+5.47%°] =2 AsEAdS YEN
54.57+4.16%2] AHU= WA Rt d4FEE0] o A, £ E5 FEE0] 92.05+3.32%2] A A

M
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Fig. 5. aramlyase inhibitory activity of various extracts from
the fruiting bodies of N. lepideus. (sample
concentration of 50 mg/ml, PC concentration of 10
mg/ml) The results were expressed as the mean plus
standard error of the mean. Data were analyzed by
one-way ANOVA using SPSS(Duncan’s multiple range

. 24| 10
21L8 16%, %ﬂ%:%%%~ of &
= SN 92 60.6245.95%2] A
3] %‘r*é% %E}HJ&’;{E}. positive controlZ ARE-H
acarbose(10mg/mL)E=  95.9042.10%2] A& 244
Hoj &3] dpFEEo] v @48 Yehlle
oz SRt

3
<
m{n
E

NO assay

mouse -2 2] th2A| 3221 RAW 264.79] Q19]% S

2 A3 WERS ST LPS9 IFN<E H
7¥8te] nitric oxideE G 53 T AHA F2ES

=2 A3 A= Fg 69 2l tiReE
LPSE ©@=o = 2jg] Al 29.08+2.44 uMo] A=)
3L, LPSe} IFN-E 52l AEslals vl 32.86+
3.55 uM<] nitric oxideZt #H]E ATt LPSeH IFN-y
o} 3 A BEE AEe A3 &R %] 105 F

ZEo| fo7o% ¢ ¥ nitric oxider} EH] ¥ o]
xo g S UEhle AL sols 2 9T

123 e ﬂz—%%ol 5 F=

¥ 29S JeERII 24 10&
control= 2%¢1 dexamethasone=}
100%, 80%H| EF-S-

=

=TT E 2 &
FE&E < podtive
L ETAS S5 =y

FZE 100 ug/mlel sEolA

==

olF o2 ] Y& nitric oxide $HES ERY AHHA
o] gd &S ERIT F AUk ol 1 mg/mig]

ZoluAl 4FEE0] 65.31%2] nitric oxide A3
g 7= Wl (@EAIE 5, 2012) 100 pg/mie

o=

5o 2 105 100% HWErRE FZEo| 71.82+
0.82%%] =2 AsleS YeR) AwAle]l =2 Y

2 e &4 24 267
40
A a

E
N m100pg/ml
N
s B 50pg/ml
s R 1pg/ml
N
N

LPS |
LPS+IFN-y
99%MeOH
80%MeOH
crude DW
DW+EtOH(S)
99%MeOH
80%MeOH
crude DW
DW+EtOH(S)
DMS

N.C Solhyang Gonji No.10 P.C

Fig. 6. Nitric oxide inhibition activity of various extracts of
N. lepideus. The results were expressed as the mean
plus standard error of the mean. Data were anayzed
by oneway ANOVA using SPSS(Duncan’s multiple
range test).
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