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Abstract: The protective effect of different doses (100, 200 and 400ug/mL) of water extract after
extraction by ethanol (WEE) and crude polysaccharide (CP) from Taiwanofungus camphoratus on
alcohol-induced HepG2 cell injury was investigated. Compared with the model experimental
group, various doses of CP and 200 and 400ug/mL of WEE could significantly improve cellular
viability. 100ug/mL CP and WEE could significantly reduce the alanine aminotransferase (ALT)
level in culture medium. 200 and 400ug/mL of CP and WEE could notably reduce ALT and
aspartate aminotransferase (AST) level in culture medium, and simultaneously improve the
intracellular catalase (CAT) activity. 200 and 400ug/mL WEE and 400ug/mL CP could remarkably
increase the intracellular superoxide dismutase (SOD) activity. Treatment with various doses of
WEE and 400ug/mL of CP conspicuously reduced the intracellular reactive oxygen species (ROS)
level. CP was consisted of 5 monosaccharides, including mannose, rhamnose, glucose, galactose
and fucose with the molar ratio of 1:0.1622:6.651:2.646:0.3929. Results proved that WEE and CP
could increase the cellular response to oxidative stress and reduce the intracellular ROS level to
protect HepG2 cell from oxidative injury induced by alcohol prominently, suggesting that CP was
one of the main active ingredients responsible for drunkenness-alleviating and liver-protecting
effects.

Key words: Taiwanofungus camphoratus, polysaccharide, HepG2 cells, alcoholic liver injury,
reactive oxygen species, protective effect

JH R RS TR ) 32 ZEACUR B, AN
2 FEF e EEL SRR, AR
FRERE R 28« A 4eth, & e 820
g AL A1 9% (Dugum & Mccullough 2015;
Wang et al. 2018). T3k, HTAEEKFM
AW S, RS IR IR, DR
VI o 2 = i o 2 T I Ry N 7 P
(Nimantha & Day 2007 ). &1 7 i) B

1550 EMEIR

AU H A AT B, AN FEEE R
ORI AR . TRt &4k Zekifk D)
HE B AS A P o1 I S o8 (T IR 2R 2012),
oA B A SR R R R 7 ) R AR R R
R EENEH (Chenetal. 2020). HATIEA
PR P AR A5 AT TG A N R R
(Anstee et al. 2011), FH—MEEABIE =
JHHE BT SR B BRE T - S e 40403 (1) 24540



R5IEX

22 June 2021, 40(6): 1549-1560

Mycosystema ISSN1672-6472 CN11-5180/Q

BB ARG YR I E T B (Yi et al
2020).

ERE 2 Taiwanofungus camphoratus (M.
Zang & C.H. Su) Sheng H. Wu et al. X ¥x N 4-f&
2. AR AL, AEZ. L.
R R AP R BRI K 2011; Wu et
al. 2012), AEAKAE G A LR M A= AR AR
JEFT M N EE B —MEE (Geethangili &
Tzeng 2011), FHEZIEGE R TIRITH
WEARKM L, WA AR R ZE
BEME. Zih. S BRI K D oRERATAE
YL Rz BRAT A 2 P i, R
WO, PrE ., T Bk, PubiyE
“4/ER (Huetal. 2014; Wuetal. 2019), A
RV T AR Z AR AEEEREY) . K
V). MR R KSR YA 2 BRI RS i 5 1
HepG2 M55 IR VEF, & 7E R I 24
ZREW RIS AL, 9 HIT R S
S o

L A5 i
1.1 SLIEMRY

1.1.1 1% 2%: MS105DU fisr2—RF, Hit:
METTLER TOLEDO A w]; SFG-02B FiLHAE IR &
WTERAE, AT E R T A A PR A A

KQ-300 DE Y E 4% A ki e d, Bl mimd s
I AR PR /A E] s VCX130 3 75 Ik 40 Ry 1A

2E[E SONICS A7]; Agilent 1200 /= ARt
W, EE IS AT 353040-16029 4 ks
FiAH, FEFEB AR SW-CI-IF i TAE
G, PR M Z R AHEARGRA A

TECAN M200 BEFRAX, i t:77 & 4 BIA Al

DMIL/DFC295 {5 & 15, {EHE Leica A H].
1.1.2 5P AR 2 Sk i B A
B HRA AL, £2RELEEREENZ
FLER LR B AT 2 Sk s A PERE Gt

F . K22F8529663 ) . & EEAHE (#t T .
ASIM7L15555), g AR R A W]
Bl FAHE (5. 15011315). FZSRE (HiL 5
14102217), HigHEEVRIBERA;
EikE (5. Do806AS). HEME (5.
MO0425AS), KiERWRAEMEARARAA;
FUME (5. 100226-201105), HE 24
R E s L N, 1R R v A
MEM 57338, JR4-17E (FBS). JEZR 1.
WPt (HEHR. HHR), EE Gibco AF];
WRER Eh 22 Py (PBS), % Hyclone AT ;
TS (ROS) Frill kil &, ISR K
JRETRAT; MEURE (PMP). —HIEETH
(DMSO). 3-(4,5- — F JEmEmE-2)-2,5- — K&
DO AL (MTT), BT dr T AR A
WABRATE; BN (AT 1 5E 3 &
B (AST) g B & A
1kl (soD) e o E AR (CAT)
ME s, R A TR TP
1.2 REHZ BB HI &
R Z MU YT, s 40 H

i, 60°CTHREMEE. FHZHAK 20g A
400mL 1] 95% L EE [ HR AL 3 K, FFHK 2h,
MWK AT TIRNE SR ZERY
(ethanol extraction, EE), ZH¥4ksinA
400mL ZETR/K IR EREL 3 Ik, BEIX 2h, JEW
WA 5 B2 TR TR AR - Z e J5 1)
K$E¥) (water extract after extraction by
ethanol, WEE). 452 KA 400mL )
ZATRK PR 3 IR, BFIR 2h, SRR R
TR AR Z 7K ERY) (water extraction,
WE). A48 Z K $E W Inid S /K 3,
ANTCIK CBER TR E R 80%, 4CIHE 12h,
B0 (3 000r/min, 15min), JTIE LK 2
WEABEE MR, BREMREHENY . AR,
b, 60°CTERIG 4 ZHZHE (crude
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polysaccharide, CP). AT &IHEVE NFRIE S,
Z W) SR & BN (55.4242.13)% (Mt E 2%
2019).

1.3 FERZE4ITERE S S HepG2 AREAY R
F1ER

1.3.1 4HMEMEEFR: HepG2 AU 7= T 10%
FBS, 1% XL MEM £330, B T 5% CO,.
37°CHIR R B 9% . FREmMAHT 80%Es 7%
RS, KA 1mL 0.25%EBEE L 2min, A
BR e R bk, AT, &0, P13 ftk
BIAEAR, GRS FR T e 8255

1.3.2 AN[FEREEIRE AISE X HepG2 4l
IR UM B K HepG2 41,
RN BIRE A 2x10° A/ mL, K4 T
96 fLB A, AEFL 100uL, F 37°C. 5% CO, [¥]
ERFRAR PR E 24h, FHEREFREL, MASHA
IR B PRI RS RN A A 2 R )15 7R 24 100pL,
ARG LR EN 2% 4% 5% 5.5%. 6% 7%
Al 8%. WE. WEE Fll CP £ ¥ 5y 50, 100,
200. 300. 400. 600 F1 800ug/mL, EE (L)
DMSO Bh, & &fKT 1%) ZKIRE N 25. 50.
100. 200. 300 F 400ug/mL, FNKEKE
6 AT, MM FRM TR 12h, FEEESR
£, A 1mg/mL ) MTT ¥A7) 100uL, 37°C
PRESE A J5, FE MTT WL I 150uL
DMSO ¥, %% 60s, 1 H ISE AUk ¥4 i 55 42,
i FHEEAR A 570nm AT EROGRE, 1208 51
AU ART RS 77 .

YA 77(%)= 2224 1009

N A s AN F RSB A 5P W
fl, AwpnNTAHR N E
1.3.3 ANFEFEEYIHERE S HepG2 4 )
TR ER: BOTEUE K HepG2 41,
NI BE A 2x10° N/ mL, 441 i R0 T 96
Uk, FfL 100uL, F 37°C. 5% CO, [IH;
FFAP IR 24h, FFERTFRE. KA N
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THA, A, ARERIE. B &S
=2, EE (6.25. 12.5 f1 25ug/mL), WE (75,
150 A1 300pg/mL), WEE F1 CP (100, 200 Al
400pg/mL) . 25 [ 20 RIS R AH 45 T 28 1 B 55
B, SHAHS TARREMNRRY, T
37°C. 5% CO, 111437 12h J5, WiFE&4HIEF%
5, AT AR FRE, BAHASA
[F $E B 25 25 25 T 5.5% P9 K, 4k aliE %
12h J&5, %8 1.3.2 HiENE WG, THEAH
XTA LS 77

1.3.4 WEE I CP X1 #5175 1Y HepG2 4l fif
S TRAR IR BON B0 K R 4
O RO B Ol 4x10° AN /mL, K 4 i s
TR G, 3 5mL, T 37°C. 5% CO,
(35 IR 48 R 15 9% 24h, FE 555, PBSIE
Ve, WEE 1 CP #% 8 1.3.3 4425 7 U AT AL B,
T 1 500r/min &5 :0» 3min YL i 1% 77 3L L3
WA . A PBS IGBE MK, 0.25%K
fh4ife, HX PBS 500uL W EE4HM, 4 =
TR A (T2 130W, 3s/ik, [AIKE
5s, FF42min). S ALT. AST R &5 1%
T 5E M F27 ALT. AST K7, 21 soD.
CAT & 7715 € LN SOD. CAT &1, %
R T Rp Sl ek PSS g =
1.3.5 WEE 1 CP X} il N ROS & &[5 : 7%
PR AECR 9 G HR%T DCFH-DA JEATHG I . BUGE
BRI, L 2x10°/mL #ER T 96 fL
M, £4L 100uL, T 37°C. 5% CO, 1355
FEHREEFE 24h, FEEEFRIE, PBS IHBE, K4
RNEEHH A4 WEE A1 CP (100, 200
A1 400pg/mL) AbHEH, FEHR 1.3.3 4525755
AT EE, FEEFEEE, NN 10umol/L 1)
DCFH-DA ZECHREEM 100uL, T 37°CH:##
FarHiE 20min, JCIHLIEIRT IR VLS 3 1K,
FEFLION PBS 100uL, FEA SORE I 5% Yo
W B BRI K 488nm, KRHTIK K 525nm, 5K
Ot RIS 25 5 A PP e L
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1.4 HPLC #EBIITHE LA P BY B HELA AL
1.4.1 ZHERIKAE N PMP 744K K52 FREL
a2 2P 10mg THRIERES, A 2mL
1) 2mol/L =FR LI, %+, T 110°CKA# 2h,
A HI R EIR, 3mol/L EEALEIF A1 E pH
N 7.0, ZEBKERZE smL, HH4T PMP T4
Ak, o K S FR B 2 H 5.88mg. - FLFF 1.85mg.
B2 1.36mg. HE&RHE 1.55mg. FalHifR
1.35mg. A iEpE 1.18mg, 10%HEE RS
Sml, JR21, BUfSARdEmIRA VA, HX 2000L
PRUE SR AW, AN 0.3mol/L A A LN
200pL, 0.5mol/L PMP 200uL, JE21J5T 70°C
7K 100min, HUHAZD 10min, I\ 200puL
0.3mol/L RN 200uL 281K, WATIRE)G,
I ImL &5 20, FEEZ, EE 3K,
IS 0.22um JESLEJERFIN . CP KRR
B 200pL, % B “HN 0.3mol/L SN
200uL” RHEEAE, & 2 BERE a1 A TR
(Z AT 2015),

1.4.2 HPLC fa i 2. CP Z/KMATAEMN G K
LR (i 56 AR AT 40 4. Gaili iy YMC-
Pack-ODS-A C18 (250nmx4.6mmx5um), FEiR
30°C, Kl 250nm, HE 1mb/min, ¥
B . E-0.1mol/L BERREL , YEAEF I 1.

*1 BIEERRER

Table 1 The chromatographic elution procedure
R} 1) g 0.1mol/L fi iR %k

Acetonitrile (%) 0.1mol/L spiritus

Time (min)

mindereri (%)

0 17 83
20 19 81
70 19 81

1.4.3 MR RFELE: & PARbRIE SR E R
B BC R AIARHE SRR A VA LI 1.4.1 1977
IRREAT AT AE AL B R BEAT HPLC 20y, DL

TR BERE B 2 ST R U T 72
1.4.4 J7E5E5 5% bRt SRR SV 0T AT
AALG, EEEHERE 6 &1, S HAR AR v (i
# RSD, MfSHEEE . CP “FAT 6 Mt T /KA
MATAAE HPLC PE, 5 & B S )
RSD ffi, MASEE M. cP Z/KMATHENE T
2. 4. 6. 8. 10. 12. 24h Zrjlidke, @t
UWETHIARTHEE RSD H, WS A2 EPE. FREL 6 1
CP, T3 10mg, MU FEBEARE 5 I &= /K ff I
fTEAL, VRS EENE A B R
1.5 it ot

LG 4E R DL X +s Fow, KA SPSS21.0 4t
THERAE R SEER 8 B AT Gt e SR A LA
72T (ONE-WAY ANOVA) #6563k 4740
[ L, P<0.05 KonZ 3, P<0.01 Fon
ZE R E .

2 ERG0H0
2.1 FNEIFEZRBINGEE

A4 Z AN A 2 B 1 45 2 45 0l R
EE[(35.4740.15)%] . WE[(11.74+0.01)%] -
WEE[(5.08+0.04)%] 41 CP[(3.02+0.09)%]. EE [¥]
B E, R\ ZEEEN T &
X B AR Z AT K, WE 5% A
11.74%, LIS BEEfE KR, KIEWIMERT
F%M 5.08%. CP &N 3.02%, RIFFAEZ R
ZWEEEM R TE Y& BB,
2.2 A[EK B RYE 8 F0 4 18 = 12 B4 *t
HepG2 4H RS2

W8 A5 PR IR S BG4 PR 0 i e
I, TRAG IR B >59% X 4 o 3% 5 L 2R B 2 () 40
HI/E s 5.5%3 84 X 4 o 38 58 LA B 5 i 40
FIVER, FHIZRIAEE] 36.65%; 6% K
KEk 78.11%, 5 A R ARG E %
SIS I DI Af = 11 U= AR ¢ B VA buid
PR 3G JITE 50%—70% 2 [8] (1)K AR ik
B EE, 20 B A7 0 20w ) a4 AN B
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= o 75 = @ \i = @
£z 6 Z2 60! Zgz 60
3 £ 5o £ sof
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A 3t e T RS2
WEE (pg/mL}

1 A ELHRERERMAEEZRIUIX HepG2 HAREIETEAIE M (n=6, 12h)

"p<0.01

WE (pg/mL)

AKae EZ2

CP (pg/mL}

S22, "P<0.05,

Fig. 1 The effects of different concentration of alcohol and extracts from Taiwanofungus camphoratus on the
proliferation of HepG2 cells (n=6, 12h). *P<0.05, **P<0.0l, versus control. EE, ethanol extract; WEE, water
extract after extraction by ethanol; WE, water extract; CP, crude polysaccharide.

A3 2t AT U 241 B T e A ™ B AN BT 4
15, AFF G925 (Hu et al. 2014). A1,
ARSI %P 5.5% kS /EH 12h 5% HepG2
MRS e e i . S B AN,

EE<5ug/mL. WE<400ug/mL. WEE<300ug/mL
A CP<400ug/mL X 41 B 3 5 G I 2 i 4]
F, 24 EE WKAE250ug/mL 14655 4 30 L
BEWANHIER, 1Cso /9 109.19ug/mL, i
EE H A RRMNAN M BG4 50ug/mL WEE Al
50. 100pg/mL WE &R B H BH I3 A4 12E 41 i
WETEIAER . T REE SRR S N, &
AN TR HR B A 350 2 Bt 0 2 BmI Sl 3 1) 4 i 3
FEAMGIER o Rk, AR S U I T Ab 21
WPES 519 EE (6.25. 12.5 Fl1 25ug/mL),

WEE (100. 200 F1 400ug/mL), WE (100. 200

1554 EMEIR

H1 300pg/mL) F1 CP (100, 200 11 400pg/mL) .
2.3 T EIIKE NS IEZ IR HepG2 4 AR
Al 0p=A)
S A, BAHAEE R T
B SRS, AFWREER EE FI WE TR
Ab B ZH 2 3 793 0 B 3 AR Ak 1T 200
400pg/mL WEE #1100, 200. 400ug/mL CP
AL ) i A 2 B v A RS 7 R 5
T 1) HepG2 4 fu 451 1 B A B & (1 L3 /E H
(B 2). AC@E I WEE A1 CP XHEAE 5
T HepG2 gliffu kAL febriszm, Ht—»
AR SL ORI VE 1 . SREG 45 SRR WEE 1 P
IR DA HE A S 1 40 PR PR ek B A PR VE
7R CP A A 2 v IR R JH (1) B 95 1

L
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150 . 250
= 3
® >
5 ﬁ % 200
™= 1004 T
8 2 £ 150
25 it £3
=7 = g 100
' o 5oL Bz
=g < 50
(5]
ﬁ @
BEER A7) 0 EER R /KA o
EE (ug/mL) 0 0 6.25 125 25 WEE (ug/mL) O 0 100 200 400
5.5% 1 ¥ - + + + + 5.5% P4 = + + + +
5.5% alcohol 5.5% alcohol
150 200
~ Z ~ Z 150
== 100} S
o8 = B
=2 i = > 100
£3 F3
EE v S50 é ]
g2 =2 50
o o
& &
IKIEH 0 Z lu 0
CSELLM(ug/ mj o 0 75 150 300 iﬁ fug/ml) 0 0 100 200 400

5.5% K - + + + +
5.5% alcohol

2 FEFEZIRIIIXT 5.5%B 1515 FHY HepG2 HMRFE LR RIRIFIER (n=6)

5.5% - + * * +
5.5% alcohol

52 HAHE,

*P<0.05, *p<0.01; HHEAAIEE, "P<0.05, TP<0.01
Fig. 2 The protective effects of different extracts from Taiwanofungus camphoratus against oxidative injury in
HepG2 cell induced by 5.5% alcohol (n=6). *p<0.05, *P<0.01, versus control group; *P<0.05, **P<0.01, versus

model group.

2.4 WEE #1 cP 31iE#E 15 S HepG2 Mftn{n
& L IEPRAY RN

S A, BERH R R ALT,
AST KPR T+ =, MIA ) SOD il CAT ¥
FIR R E R %, R 5.5% K5 AEXT HepG2 4H
03 i BH 3 145349 S AR Y 2H B 5, 100pg /mL
1) CP F1 WEE 35 it {2 2 B AR 4T A 5% 2 V1 ALT
IR TRAL PR P38 N f= < B, 200 F1 400pg/mL
() CP £ WEE 32 58 ¥ 3 BRI 4 B 335 572 VI ALT
AST 7K, [AJISF 42 = B PN ) CAT 3% /7 200 Al
400pg/mL f¥) WEE & 400ug/mL CP RERH 42
FML N SOD 3E 1 (3R 2). Z5 3K cp Al
WEE RE & 2% $2 m A M L a LRI RE 77, 2
RS 5 20 i S A 454

2.5 WEE #0 CP 1A ROS & =R
YHHL P ROS ALK FH 2 YR EHZ AT A
D, BRSO ¢ ' 5 B 34T e | b, oK
il DCFH-DA 1 A#R4l, DCFH-DA A& &5 &HH %W
o6, HENAHL N B ESK %Y DCFH, DCFH
AR IEAN MR, AR E B b 75 40
M. &4 ROS fA7E, DCFH #E A A BTV %
AP SR P DCF, G5RE S
ZH N ROS 7K AE B, ¢ ' o 5 i JUI) ROS
KF#k = (Aranda et al. 2013).
By, BRI N ROS KT
WEETE (E 3D, RFFERGES S HepG2
PR AL . ST LA, WEE [
FHIERAR CP mAEA IR T PR
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7 2 WEE 0 CP %t 5.5%;B1515 S HepG2 BRI {74 (L iEHRAIS2 N
Table 2 The effects of WEE and CP on the biochemical indices of HepG2 cell injure induced by 5.5% alcohol

21 5 BRI A 45 L o A Ak B A il SUE=ReAa]

Group ALT (U/L) AST (U/L) SOD (U/mg) CAT (U/mg)

2 E X R 5.48+0.93 7.55+0.82 199.6149.69 15.9240.80

Blank control

R 23.11+1.77% 10.94+1.51% 141.21+5.33" 11.52+0.76"

Model set

WEE (ug/mL) 100 12.76£1.09" 9.27+1.30 145.03+7.44 12.54+0.69
200 9.35:0.70" 8.36+1.15 168.27+15.17 13.24+0.80
400 6.40+0.86 8.06+0.91" 169.41+9.61" 14.21+0.72"

CP (pg/mL) 100 12.39+0.57 10.13+1.06 133.09+7.48 11.9540.53
200 11.43+0.92" 9.0740.75 148.43+2.61 12.07+0.44°
400 9.70£1.39" 7.13+0.84" 168.71+11.83" 13.24+0.24""

e 5 AHEkE, "P<0.05, #p<0.01; HEMANE, "P<0.05, P<0.01
Note: "P<0.05, #P<0.01, versus control group; 'P<0.05, ~ P<0.01, versus model group. ALT, alanine aminotransferase; AST,

aspartate aminotransferase; SOD, superoxide dismutase; CAT, catalase.

150 - 150
##t #it
ETy % %k * % =
i 100} *x i2 < 100} i
1§ 41 £
= B €
* 8 32 8
M9 50f M8 50+
o o
AR MK o 2 0
EE (ug/mL) - % 100 200 400 cp (g/mb) - . 100 200 400
5.5% 14 Fh . + + + + - + + + +

5.5% alcohol

3 WEE 7 cP XiBE1515 S H) HepG2 4RAEAY ROS K=

5.5%1
5.5% alcohol

95208 (n=6)

Has 4 th#, *p<0.05,

"p<0.01; HIEALILLES, "P<0.05, TP<0.01
Fig. 3 The effects of WEE and CP on the increase of reactive oxygen species (ROS) level in HepG2 induced by
5.5% alcohol (n=6). *p<0.05, *P<0.01, versus control group; *P<0.05, **P<0.01, versus model group.

N ROS 7K. SEEG 45 HL K B WEE Al CP REfR
SRR PR R R T, BEREDUEL
B[R, PRI ROS /KT, X HepG2 4H
ML AE LRI E T

2.6 CP HYEEHELERK

2.6.1 LG RFE: KN AT FERIAE G
FAHKT 0.999, i TR 28 14 i [l 28 o

1556 EFIR

AR (R 3D,

2.6.2 JIEF L MEE SR A R BN H R
B BZSRE. RIATRE. ILBE. E AT
PRUEMmZE (RSD, n=6) 437N 0.55% 1.11%-
0.41%- 0.74%- 0.65%, WA 3AE 25 K45
HG SR BN . WA EERE.
FFLHE. A ENE RSD E 50N 1.32%. 3.4%.
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Table 3 Linear equations and ranges for 5 monosaccharides of Taiwanofungus camphoratus polysaccharide

LN BT LE LS R R E
Monosaccharide Linear equation Linearity range (ug) Correlation coefficient r
HERwE y=1651.4x+3.85 0.31-3.1 1

Mannose

B2 H y=1026.5x-0.15 0.272-2.72 1
Rhamnose

%R y=1323.6x+207.70 3.528-17.64 0.9999
Glucose

FINE y=1302.4x+64.38 1.11-5.55 0.9999
Galactose

R y=970.08x-24.07 0.236-2.36 0.9999
Fucose

1.81%- 3.2%. 3.54%, KHZTIEEEHR
Ufs et RS R B K. fWE
B CEFLBE. S NS RSD fE 2 A4 0.91%.
2.8%. 0.74%. 0.72%. 0.52%, %H%% HpEAT
AR EERDE. IirE R R B i
WL BN BIATHE. GEILRE. CHEERERT
) INFE [l i #2437 9 100.52% « 98.40%

700 A

W RE
B au o
o o o
©c o© o
1 1 1
-

Absorption (mAU)

300 A

N

(=]

o
I

100 1

99.30%. 98.92%. 103.22%. RSD f{H 7% A
2.98%. 2.74%. 1.31%. 2.45%. 1.11%, # W
5 FhEHE DAL (ISR R A

2.6.3 CP [ WH A R 245 2 Rl 2 H R
WEL RZENE. BN, CILRE. AR R
(K 4. Bl 5), HEEI/RKEN 1:0.1622:6.651:
2.646:0.3929. [KIt, DL &0 & &,

w

.\_}/Ul i

40 50 60
HF 1]

Time {min)
4 BfE PMP HRITTE L HPLC BIEE
5 PE
Fig. 4 HPLC chromatogram for PMP precolumn derivatization of monosaccharide. 1-6: Mannose, rhamnose,

1-6 7rH 0 H EebE . BZNE. AN EILRE. BTRAApE .

glucose, galactose, arabinose and fucose, respectively.

EFIR 1557
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Absorption (mAU)
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5 CP 7k fi#4 PMP #E BT T{L A HPLC &1 [E]

1
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Time {min}

1-5 7Rl H Ea . RN, AN, PR, AN

Fig. 5 HPLC chromatogram for PMP precolumn derivatization of CP hydrolysate. 1-5: Mannose, rhamnose,

glucose, galactose, and fucose, respectively.

HUON AN B EENE, 5RH G ikl
GERER—I, (HEEAZE, FEE P
AL TR T B % (Yietal. 2020).
3 Wit
KERFRA, ARSI 5] RIS
PR P FEMLA,  TEORS 7244 N I B A AR
WU ROS A 4 2 PR 40 M i P SE A e
71, BRFEREANE, 75NN
iR BEEB. DNA BIAMH,  5 0 24 1)
1EH D1fE (Wu & Cederbaum 2009; Chen et al.
2020). SOD. CAT 2441k N = E BTk
filg, ML A F A HEEZ SoD fiEfk
AT AR, FH CAT i N TEE
AT HK, FLFEIERITERR ROS MHLEAL
FIfERH (Gerinetal. 2016). [k, REHLIA
MBI, T BR M N e 8 () ROS, X 4k
FRAMO I I3 Thie, OGRS B
& Y (Chuangetal. 2016).
A fE 22— B BT L A — P
R, #ERN “HBRRPMALER"
(Kuang et al. 2020) . BIAR 252 2 SL UG R B 4

1558 EMEIR

168 2 TR 22 [ — ol v A 22 T TR R AT R AR
& ZBEi% 38 ICR /N ERH 0 B A B 1 fr
P /EF (Han et al. 2006); T 24 & A
antrodan BeFHISEALIIE, X IE 2 HES S
Sprague-Dawley K Fs 45340 6 21 B &2 19 PR 4
ER (Keretal.2014); H4h, 4RZHI/Ny
FHEYIUZEE (Zhang et al. 2017)+ FEIAIR
fiTEY) (Yi et al. 2020) A1 =ii (Wu & Chen
2016) SE AR IR S 2 AR AR 2 I ORI B 25
PERCr « O MU 70 38 B 4048 2 ik 4 Ik 3¢
(T E R AR EDD) MRS E S0 ICR
INREPER I B A B RYER (E3E
& 2014) . PAREZE T SEARKEEXS Wistar
K BR8P VP RS M R 4 A B B R AE
(Huang et al. 2010). {HJ2&, 42Tk
22 W R YRR M A e AR T R 1 DR VR D
K WAHIEHRIE .

A FER A [ 3 BT e i A1 2
TR, 12T 4 DARPIREBGTEAL (EE.
WE. WEE Al CP), i EE EESHEHEM
INGTFHEYD WE BR T S A /N THED)
bh, A ZHE. PEES. ER%SKEESELE
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YK WEE F1 CP M EE&H L0, FiE
A, EASEEMKST. AXRGHIET
AR 4 NAFFRBGH AL AE 75 F HepG2
Y SE AL R AE L, 45 R 3880 WEE 1
CP XK 175 T I 4l M i 1 B B B R4 1
Fi, WEE Fl CP FilAbH 4 RE &5 25 $2 i B Y 1)
SOD. CAT i /1, BEARIEFRMH ALT FIAST &
&, PN ROS KFITH R, 53 o
K75 T A0 R S8 A SR A9, i EE AT WE U
TR FRPER, Hrh EE X HepG2 4y
ST H AR 2 ) 2 P B B AR o TR
WEE A1 CP Ay 2F A5 25 21 i 375 5 M S8 b 45343 1%
PFHETERAL, PR ZREEYI R TR
R 2 P PR AT ) B A M 22—
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