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Comparison of Mineral Contents and Antioxidant Activities of
Domestic and Chinese Wolfiporia extensa for Origin
Identification
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ABSTRACT: This study aimed to discriminate the geographical origins of domestic and chinese Wolfiporia extensa. They were
subjected to oxygen (45.32 to 48.07%), carbon (38.09 to 40.12%), hydrogen (6.05 to 6.78%), and nitrogen (0.16 to 0.23%).
Antioxidant activity was examined by DPPH free radical scavenging activity. According to the results of the experiment, no significant
differences were found between domestic (ICy,, 7.25 mg/ml) and Chinese (IC,,, 8.35 mg/ml) W. extensa. However, as determined by
the inorganic mineral contents were significantly different between domestic and Chinese W. extensa. The amount of potassium in
domestic and Chinese W. extensa was and 33.14 = 17.27%, 47.60 = 8.78%, respectively. The results of this study suggested that
the analysis of inorganic components by ED-XRF should be useful for origin identification of W. extensa.
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N =2 (Kang, 1999). 852 gpslsE, 8, 2474, —‘:,'—7]?‘

2 wjgko] thla So] FAJHo]m (Saito, 1968), L &5
B (Wolfiporia extensayS BAE oV a1 Ao 7 AH U-pachyman, pachymaran, carboxymethyl
WA B s &5l AAE 2V E-F(Pinus spp)2) pachymaran®] &<+ &2k} (1,3)«(1,6)-B-D-glucan®] 3544
el Rl ¢3S FAsk= 7T dFoltt o] ¥#A Uti(Chihara et al., 1971; Jung et al., 1998). T3t
AR AFAQ] triterpeneF-S SIS o] AAS, Iy
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#23l= fluorescence spectroscopy 5°] JoH, &
de rlZelud Su&e] 2% S EdE 4A
v Ho] &85]= ¥417]7]Z+= mass spectrometry S
Y2]2 3t isotope ratio mass spectrometry (IRMS),
inductively coupled plasma mass spectrometry (ICP-
MS), gas chromatogrphy mass spectrometry(GC-MS) &
o] Jow
magnetic resonance(NMR), infrared spectroscopy (IR), 33
E4-& 43k= fluorescence spectroscopy 5°1 T, ©lF
oA X-ray fluorescence (XRF)HHo] F 2ol Bo] o] &%

A

spectroscopy WElE EUE 3 nuclear

. 5 S (Rhyu et al.,, 2002) capillary electrophoresis
E o] g3l HARA <4 BAL AN 8IS, Laursen
(2001 £ o]gste] AHAEANN AN S #
A5tk =HolA & 5 (Moon et al., 2012)2 39
HrA] IollA XRFE o]-&atAtt. gk ATy koAl
SollM = F4EA] ¥ XRF 7|1718 AMgeto] T4 i
2Jo] B %A th(Jeong, 2008; Choi et al, 2012).

upEba] 2 AJFelA= ICP-MSell &3t dnbdi 14,
ksl EAv)w 2 ED-XRF  (X-Ray Fluorescence
Spectrometer)E ©]-&3F 7714 A& Fote] HP 9
A dol gk A8 7S Elstazat el

F A F AU, A L AekwolA AuEs

E AEOZ Z 6 AEH ZH2+
o fEHE 6 AES T
of Aol ATt 7Y BHE F4718 ol g5to]

50 mesh ©]3l= &3} 2|71 & A g0 o] &5t}

=

2 AN = A X9 Bl mE EFolA] A4
o] zpolE FRlstarAl sFATh. A= MEuE Alxd
T2 A, A, A A4 Fo2 FAE] Ath(choi
et al., 2005). webA] =Lk A B8 o] A8 490
©2(0), Fa(H), 2EN), A2 (0) 2wl g
ARE duA FE ety s AT dit i
+4]7] (Elemental Analyzer, EA1110, CE Instruments,
Italy)ZS ©]-&3F A4 2 AWEAS AAsdeh. 24 %

712 Table 13+ 22t}

ICP-MSOf| 2|8t M2 &4
mRel 71 AR FEE 9% 542 A9
g g AEASANN F 2 A Zek=o) A

(Inductively coupled plasma-mass spectrometry; ICP,

Optima 7300DV, PerkinElmer, USA)ZS o]&3lo] U
5 BAL 2 skttt B4 2AL Table 29 2t}

Table 1. Operating condition and data acquisition parameters
for elemental analyzer

Parameter Operating condition
Detector TCD
Column CHNS-porapack PQS
Windows Eager for windows

Determinent Element C,H,N,S
CHN,S: 0.5~ 0.6 mg, O:02 ~ 0.3 mg
100 ppm - 100%

Sample size

Measuring range
temperaure of column 900°C
Analysis time CHN,S:800s,O0:320s

temperaure of oven ~ 65°C

Table 2. Operating conditions and data acquisition parameters
for ICP-MS

Parameter Operating cinditions
Rf power 1300 W
Argon gas flow rate
Plasma 15.0 L/min
Auxiliary 0.2 L/min
Carrier 0.8 L/min
He gas flow rate 1.5 mL/min
sampling and skimmer cones Pt
Acquisition parameters Quantitive
Points/mass 3
Interation time/mass 0.1
Total acquisition time/replicates 10
Replicate 3
Total acquisition time/sample 30

L& SHI S3M F5-e| &MSt DPPH free

radical 21 &3

shimadzu (GCMS-TQ8040, shimadzu, Japan) ¥ LC-
MS/MS Agilent (LC-MS/MS Agilent, USA)S ©]-&3}<]
U ARE-E= 320 o2 FoF) thste] Akt
olF It Tt BEFEES] kst 4 ¥l
£ flotd Az 22 dEe] 57 AR 50% oS
108 (W/V) H7HE & 3A17F &2t $hf7 W2t 5715 A
g3to] 230, G5 2P F2942 A 11
o] #}A] (Whatman Inc., Kent, UK, NO.)& 3} 3+ &
+5%7]| (Ilshin Lab co., Ltd, Yangju, korea)Z 74&=
AT F5EH FEES 20°C WE 2asE Ag A
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HE)(0.45 um filter)ol] 3zhale] AHE-31S

5 FE2E kst @4 S-S mekEed &siE 7t
7ke] FZ 10 uLell 0.2 mM®] 1,1-diphenyl-2-picrylhydrazyl
(DPPH, sigma-Aldrich, St. Louis, MO, USA) 100 pL<
7¥ste] 37°C v g7lelA] 304 7F kg8 ¥ 517 nm ¥}
Aol A T4 (VERSA max microplate reader, Molecular
Dexices Corp., Sunnyvale, CA, USA)E A3}
DPPH radical &7 €42 thx 2l 9Jal] ALt
Aoj7l g 1C,, (DPPH radical 4L 50% A 3k=tl
a3 %) 8 YeERfIH

DPPH radical 24% (%)=[(Ab — Aa)/Ab] x 100
(Ab: #A 2| Fe] FHE, Aa ABH/TE] FRE)

ED-XRF (X-Ray Fluorescence Spectrometer)2| &4

2 EAYS RS o83 B R UE S5% =
AW Azt 7 S5 eI HAvF ] dEE
oA HS e AAS o]&st slo=m, A4S 98l
50g ¥EAEE Al AZ7I (35T Automated X-Press,
SPEX Sampleprep, Metuchen, NJ, USA)E ©]&, 20=2]
et o= 038 7+ 9Fatste] B (pellet) S THEo] ALE-3}
(k. A DAlS X-AF 37471 (S2 Ranger, Bruker
AXS GmbH, Karlsruhe, Germany)E ©]|-&-3}o] E2]3}%1
oh AR Table 13 2o}, B84S B8 =it
I FFA ABNAN FEoE Y Skl e U4 43F
S HEE & BAR AT E0]C] Spectra EDX (S2
Ranger, Bruker AXS GmbH, Karlsruhe, Germany)’d-<]
U @H Q) standardless fundamental prameters (SLFP)
WS o] gate] 7} U4l A g E A=t
Atk SFLPH-2 ditxoz 724 Algel 5Ug matrix
S e EFEH] S AT AEH Y T AR
oA YA A E AR ARE-E T (Kwon et
al., 1998; Choi et al., 1998).

SHXE|

RS o]&3 AP 33 whEste] A2 AApE T
Al ZZ 3 SAS package (Statistical Analysis Program,
version 9.3)E ©-&3st 7t 4 9 P4 EF A
S AEeidith. Ak SliAte] At g4 oEla

=
AREE2A 0] vl Student T-test® A A (p<0.05)3k]
o1& A3
E=n/ = t=)
2 A §eHA o] o Uik} =4t
E5o] ik wd WhHS Shgstarz) Ao YA &
ol F2 AREE B4 Sl daRAulu, JEEA
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Table 32 Upehich. Fujbe] 3
A Beo) Ak R Ee

=
gow, FH Bege] Ak HR PHME FHA B

Wit F=4t BRlola] AR xpol & Blaslovt, 4
2% 4 7FA] A (oxygen, carbon, hydrogen, nitrogen)
I EAH fo 2ol gigiet.

B AT 23 g8 4E gFe T 2 30
T oxygene 45.32-48.07%% 7Y B2 v &S ARSI
ANLe™, carbone 38.90-40.12%, hydrogen 6.05-6.78%,
nitrogen 0.16-0.23% <=0 2 1= A}t, FrlEog =
WAakzl F=kak B8 2RoA sulphur AE-S A FX
et} o3 e Axf= HEoA Bud Ule3 X3k
t}(Choi et al., 2016). A8 A+ A3}, BEFS WA A%
of W2 FEFE AT o]Qo= QI FellA A E
Fol 2AFES B4, pH, &%, F7 T)dl uet 77
Yie] AR ol Yepdtiz B3 vl(Park et al.,
2010; Song and Min., 2009) Yo} & AJFoj|A 4k
I T4 ER O] vaL A4S 53 A BERM EY

T
o me Lurgie] Aol g A FAHA,

ICP (inductively coupled plasma mass spectrometry)
S St BE el 71 AR #4598 IcP
spectrophotometer (optima 7300 DV, PerkinElmer, USA)
2 olgel] FFEL TP 1150 FY BT B
A= obe Fig. 1. aZ A8kt 443 ikt
S BF S(S), A (Ca), E(Fe), "kl (Mg), ¢!

Table 3. Comparison of element contents in the domestic
and Chinese Wolfiporia extensa

Chinese Korean p value
As - - -

S 153.84+15.78  144.61+7.27 0.111
Se - - -
Ca 64.71+18.07  338.53+150.55 0.111
Cu - - -
Fe 58395+13.56  42.03+12.39 0.024
Mg 65.80+13.04 65.86+10.28 0.496
Pb -

Zn - - -
Cd -
P 289.47+52.25  179.33+49.65 0.002
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Fig. 1. (a). Comparison of minerals by inductively coupled plasma mass spectrometry between domestic and Chinese
Wolfiporia extensa, (b) DPPH radical scavenging activities(%) between the extracts of domestic and Chinese Wolfiporia extensa.

P)S FEFHE M3t AUSH 2 9] H|[Ax(As), Al
#(Se), T8l (Cu), H(Pb), °}1(Zn), 7I=E(Cd) 5 6 &
< 0.1 ppm ©J3}e] WAIGE FFEo 2 AEHUTE. o= A
HoA BE v & Zo]lE BATH(Choi et al.,
2016).

FTHAEE U BERolA -2 153.83+15.77 ppm,
144.61+7.26 ppm, "FI1UIFS 65.80+13 ppm, 65.86+10
ppmOZ FARSE SRS BYoy ENAN BAH F
4L gidith. W, Zge S BEo] 64.70+18.06
ppm, =UAF E3o] 338.53+150.55 ppmOE FUjAko]
FHAMETE 5230 & S BHol BAA fos &
AsFATHpP<0.01). A FFFe F=4to] 289.47+52.25
ppm o2 =2t 179.33+49.65 ppmET} 1618 =& &
FOo 7 F93 o2 BHAoH(p<0.01), F TFS F
2to] 58.95+13.55 ppmo 2 A EH  42.03+12.39
ppmETH 1408 =2 FFoE {5 xolE Eiot
(p<0.05).

DPPH free radical scavenging activity

7]1&2] AFoA Cha 5(2005)3 Kim (2008) £ o)

A 7338k free radical 2L Bldt vl ook, wEhA

2 AFAIA free radical MBS St EF o] Ak

A olg BlsluA SAT}. Hore] AEo] Algo

om st B B F & ouz R
3

-
HEZEA 3k

i

st A= Fig. 1. be} 2tk &4 A3
Uit =it B FEE wxt Sl wet
DPPH radical 2484 o] Zrtsle AeS HYow =
Watal S=ake] 1C,,E 7.25 mg/mlsd 8.35 mg/mlzE =+
Ul2ko] DPPH radical 2780 =¢kov) §-9)&o 2}
o7} gl&S EIEHY. 10 mg/mle] FxolA= =it

I Tt BH] FEES Mol YR sl F=EF
kgl e F= AeE YERt 10 mg/ml o739

ToA AP Feou gk oz AZFE AT uEbA

AFol|A] HUlat B3 oA BH o] FE2ES o8
o] DPPH free radical 2245 HlaE F3llA YRS

WHals A2 o go] AS Aoz A=A

el oz off 2

ED-XRF (X-Ray Fluorescence Spectrometer)2| &4

94 Hwang (1997)3 Kwon (1998)5°l 2l&) B e
BHoA F71d BAS 4, 4F 5 8% Aol 24
v, B A E 7122 ICPE o]&3k 3 Xz 3
T2 oA Fr)da g 418 flste] A &
2H XA FFEATIZ S0 Thes trEd AR 10
7 (K, Si, S, Fe, Ca, Ba, P, Cu, Zn, Ag)E EA313t}.
U2 2 FAE B8 ZE K 33.14+17.27%,
47.60+8.78% = F=rite] o B2 #dHE B 4
Siy= =4t 538 AR 5 3 Il AlROA HEEH] o
Wik B9 vlae 275t E (Fe)o] 4% suiat
S 9.13+4.83%, TR 14.5+3.86% % F=Ato]
2P BEHETE 15900 =2 AR HEE 7S ]l
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sKorean

Contents (%)

; é é % E & 4AE =
K Si S Fe Ca Ba P Cu Zn

Minerals

Ag

Fig. 2. Comparison of inorganic components by X-Ray
Fluorescence Spectrometer between domestic and Chinese
Wolfiporia extensa.
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