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B OE: [B)] N ER A KR THRGAES, ARARE LB EMITHRfLh 2 HE
WM. AELRIALM) 41 50 2 (Rhizophora mucronata)F 5 & 3RAF—H A £ A H HQD24, sti
BAT A M 3 SR AR BALE R, [k ] 695 A A4 M B ITS IDNA A5 4541, HQD24 4%
S h W E B (Aspergillus) 89 Y8 ¥ F (Aspergillus fumigatus). R A LEA S FHAEAR, 2.2/ =K
A -1-Z AR B (DPPH) B o AR ik 2/-BRE -3 -3- LA R FFoR ok -6-55 BR (ABTS) B w7 JA ) 52
k. BEAMANZE. LR PSR KA FeP it Hah HQD24 A 3 & B3R B M 44 G i Bk 5
B, R FREBRY . LB LEEFRYFIE T 8 ERPBATIREAF WM, [ER] ZEA
17E M I R LR A HUE A EBOR A # A E % DPPH ik . ABTS Awmi. BAA G
A AL R Fe''. A FeP 0t /, LERFEHR ABTS A A8 8 A bk, AT
JHRE AR B 638 5 Mm% . SRR A AUER BRI H 1.5 gL i, —RAFIRFERY
R ABTS B A% A 71.92%, ETEEFRMFTHRALEA BEES 62.36%, 4246374, HQD24 &9
KB T BEA RBAE RGN 20 H T 2 F I F AR Y o B T B F B4R, ok
ST R OB EBAR Y, s ERHMRY FIRANFRY RS ERY . (LR AL
R oA ERZ S ARBALERLY RO ETEZH R, HQD24 AT WAE At —F
RIS R 63T .
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Isolation, identification and antioxidant activity Aspergillus
fumigatus HQD24 endophytic in Rhizophora mucronata

ZHOU Jing HUANG Li-Yun LIGang XU Jing'

(Key Laboratory of Tropical Biological Resources of Ministry of Education, College of Materials and Chemical
Engineering, Hainan University, Haikou, Hainan 570228, China)

Abstract: [Objective] Some of mangrove endophytic fungi inhabitated in special ecological which
were enabled to secrete novel and biologically active compounds. In this study, an endophytic fungus
HQD24 with antioxident activity was isolated from Rhizophora mucronata in Dong Zhai
Gang-Mangrove Garden on Hainan Island and its antioxidant activity of crude extracts were
evaluated. [Methods] Strain HQD24 was identified as Aspergillus fumigatus based on the
morphological characteristic and ITS rDNA sequence analysis. Fermentation substrate were extracted
with petroleum ether, chloroform, ethyl acetate and n-butanol successively. The antioxidant activity
of were evaluated using radical scavenging activity on DPPH (2,2'-diphenyl-1-picrylhydrazyl) and
ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonicacid)), reducing Fe’* capacity, chelating
Fe®" ability and superoxide radical-scavenging activity. [Results] The crude extract and all fractions
possessed antioxidant and radical-scavenging activities in different assays. ABTS and superoxide
radical-scavenging abilities were enhanced with the increase of the extract concentration. Chloroform
fraction exhibited higher scavenging ability on ABTS radical reaches 71.92%, n-butanol fractions
was found to be the most effective in superoxide radical scavenging reaches 62.36% with
concentration of 1.5 g/L. The results indicating most of the antioxidant compounds of HQD24 are
distributed in the chloroform and n-butanol fractions, followed by the ethyl acetate, and petroleum
ether fraction. [Conclusion] Strain HQD24 was identified as Aspergillus fumigatus, which to be a
promising resource with antioxidant activity for further investigation

Keywords: Rhizophora mucronata, Endophytes, Aspergillus fumigatus, Antioxidant activity

Z1 M MR (Mangrove)J&—A4) 12 435 T #HT AN
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MRSV X, R LR A i) Fh2s
2, RARELRA ALl R
P (Endophytes) f& 4 75 &~ 1 5 i e A= 76 52 1 5
— [ BERE S 5 B A T 5 A 0 f R AN 2 ) B A
JPA, EIRAS A 7 A W S AR A

TR R G At B e AR [ A
gzl AmERESHARFEENFERNEK,
FEET & HP S IE 24 BT AL RE A B 11 AN AE 22 AL
TR ZEZFNPR T, — B TS TR, o
TIHFRFL M A E(BHA) . 2,6- T 3e-4- FF ELOR 1)
(BHT), AT HeXS 4 Wy (TBHQ) B & S s ¥l

(ESE IR (ENEE S > = N 1 A N A= R 1| PO NS
FEAERIER, IRREAS R R, A7 R
AE AN B AR F b R B AU R R B E R, A
1993 4F: Stierle 2™ P Yk A I-£T GAZ (Taxus brevifolia)
BN A Taxomyces andreanae 73 &5 %K1
W, AR ELRAE SRR 2 . ZIAARER
TR F A2 355 00 SR DR Z1AR AR A BT B R A A e A
Fi ZHEr:, BATEEET 280 LI AN AL BB
EL B s M ) CT AR P A LT 5 2T b P A
FAFRAH BAE I 3RS 7 R, ALk
AR AR ELRTE AW EAE I R R RS . BE

AR i 5 T T 72 H AL AR 5 801 45 A+ AR EL AT R R
DIRER A WS EYI BT, R A BB TE VAL & P AN
JeFALE P EEOR IR BOR M RS TR
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WHEL R A= E P A, JF 0 3R L Rl s 24
SR . T LRI PN 2B LR R A 2 A 4
AR B PUEAL. os . Ui,
AR S5 % — E N S LU AR P A ECTR R A 3 PR A
Setge, AL Xu FE PR E T
RS> ESH 40 NHTLEY . AV 5 7R
FEUS LT R AR E K A SR OR3P IX 2 A A P 21 75 28 (R.
mucronata) 73 B A4S —HREE T A B m BUA AL TE
(AR LR, XS 1A 2 S R R T P W L 4
FETEMERI PR, DA T & A SR ARSI H

1 ARSI

1.1 #

111 FEZXFIRLEE : Tug DNA 450 . ANTPs,
10xTag buffer, D2000 DNA ladder #4114 [ th Rl 28
AEEO) AR AT BR A 7] 5 2-2' IR - 1- = Rl SR
(DPPH) Fl 2/~ B (- WL -3- 2. FE % - 198 W Ik -6- il TR
(ABTS)IW H Sigma AFl; Efli. L. SI0EE. B
NEWE . B-FitE L. A A il . KR
&y HVE-50, HZA HIRAYAMA A #l; #ETA/ES
BCM-1300, 73N 20 a5 A R A Fl s fERAS
MP-160, AR SR 45 A FRA F] s PCR 47351,
fiE Biometra /AW ; DYY-1T B KA, JbgirisN
AR BRSO 5415, 75 E Eppendorf 23 ;
57X XMARK, 2/ Bio-Rad 23+,

112 #F@RE: FENCR AR 5 RIS USRI
F ARG X, J& TR TR, 47
Sl 23.8 °C, AFFHFERNTE 1 676 mm. 15 KR
(R BR St T AR IS L AR Rl 2Rk,
BT — 3 23 Bl 81 R, THFRE S LR
MREGFIZES 23 Bl 41 Fho PIIZZT MR A [
M E I N R A R R, (AT
B2 (R. mucronata)FHYI WAL RAE G B T RS,
FEIT 4 °C &,

113 EFE: WARESE PDA Kigrd(gLl): &
FYE(F17) 200.0, A48 20.0, A THE/K 1000 mL,
pH 7.0-72, TiflE 15.0-20.0, WA ELHZESR RIS
FEUOL Nk 75 g Bk 7.5 g ME M ELR TR LT N

AZEHE 200 mL 1148 6 em (Y [BITEBERSHESL T,
HAH 0.5 g BEEFE RN 0.5 g BEFABRYA T 10 mL /K1
WARIET, $EPE5), 1x10° Pa K1 30 min J7, i
A 5mL KRS, RZKEE 30 min, 5.
1.2 AEEREMTBESEE
1.2.1 AEEREMNSE: KREMEN A RK
kT, & M. 2% Schulz )ik INAE A
AT FER G TR A TR 75% 2. 5%
1 60s, 2%IK AR ENZIL 30 s, TLH/KIGEE 3 K.
DI E#REESR 3 K, &ma— IR ICH KRR 2
XFRE . R JT R UIBR MR 2%, R ) R
YIAL 5 mmxS mm A/NHZIE ) B ax BeZl 4 A
PDA A 3R 4 |, BT 28 oC TR F-AH 8 B
Hig® 3-7 d.
122 AEEREMEE: o saifb ks =
B PDA K537k I, AR 7d, HSB A AEFRINL
HEI R 22, % CTAB £ EU DNAMY, L DNA
SRR, K519 ITSIF (5'-CTTGGTCATTTAGAG
GAAGTAA-3")H1 ITS4 (5-TCCTCCGCTTATTGATA
TGC-3')F ITS P i ] X 14 7 PCR 37481 2°L PCR
R ZR . DNA 4 1.0 L, 1E[RZ]14(10 pmol/L)
1.0 uL, [ZAHE145(10 umol/L) 1.0 uL, dNTP mixture
(2.5 mmol/L) 1.0 pL, Tag DNA %472 U/uL) 1.0 uL,
10xTag buffer 5.0 uL, ddH,O 40 puL. PCR S 214
94 °C 5min; 94°C40s, 55°C40s, 72°C 55s,
30 MEFR; 72 °C 10 min, PCR P~ b BJS % 5
BB A R A T . DR ARSI 1TS 351
1E GenBank Hi£4T BLAST FeXH4M2,
1.3 EHRIEIE MR

K FH ABTS vE7E T A BLI R I bt A g
PERHER, 7 96 FLERHEL 195 uL ABTS [ t3EA
(120 pumol/L)IIA 10 uL FFM, S 30 min
Jo 4 P K B FRAXAE 734 nm AL AS W GAE , TR
B=[(A A wa) A 1]x100%
1.4 RNEEEABEEFZ5EE

%% Juan-Badaturuge 25815 P il AL IR
MG TER R HQD24 $EFh 2 22 5k A R 5 |, i
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1728 d MR BRI LRSI 2R 2 IR R
B, Whodkdn . FKES RS, RRAAhEE, —
FAHBE . CRROTR . IF TS T 1:3 (KRR AC R,
HE 3R, RER—K, BMORGFAVLIER, 5
AR PRI ZEBURE

1.5 AEERABRIIMENENE

1.5.1 DPPH EHEMNE: WA BAEIWIERR
DPPH H tHEERE ) I E 2% Jing SERIBFR 1%,
FESE R AR TP R PRIt AU 15 DPPH H i 2E45
A, PEHEI R AR, SETHEN AR T4
PRIEHER . T 60% 1 2B AN TR A A LI AR B
B, JEECHIR 0.5, 1.00 1.5 /L =AEREEHEE, 4>
BIHC 0.1 mL FRARSEAE R AINA 3.9 mL
DPPH [ i3, S 30 min 7£ 517 nm ZbIHIE
B, [mH¥Es LB, DIgEA= 2 C (VO)MI BHT
PEEXT R, EE4 3 K,

1.5.2 ABTS BEHRERNE : Wl S% Li S5
DN E TR R B R ABTS H i SEfE 12,
TEWERAFREL 0.192 15 g ABTS T 50 mL (25l H,
K CEEER, #25), WJE 7 mmol/L; 7 mmol/L
ABTS 5 2.45 mmol/L R fRAISFIATIR A, 7
Fh . BOCREEARIET, BE RN 12-16 h TR
ABTS H MR FTOK LR RR TR,
T 734 nm ARGy 0.7040.02, FiEA
PRI, 4 °C BRI, 437E 0.1 mL A
R B P RIS 5 B Tl T, A 3.9 mL Y
ABTS F Hi3E, [ 30 min, 7F 734 nm I 4 0% e (1,
]S AR, DA VC fil BHT SN FHPERT R, S
3, HRIERE,

1.5.3 BEEREMNE: 7ERKARIEIHEE
H HEERE T EH, 3B 1 mL 150 pmol/L 7Y
WA L 22 (NBT) I 468 pumol/L FJ Ak e i N — 4%
T ANNADH)RBRRE T, I R EE s
W 1 mL, BESVAEMA 1 mL 60 pmol/L fiY 5-F 3
W3 I B R FH R (PMIS) I VLIS T AR I VL, 25 °C U
5 min J57E 560 nm I W GAE, [FAHAsEs (B Ak
HEPOL DL BHT A VC S FEPEN I, SRR

1.54 TR Fe ' BUUE : 5 Guo ZF5T i kI
Wi, DE B L BRI Fe' IR 5 RE /117,
B 1 mL SRR BE PRI T8 T, i A pH
6.6 MIHERRELZE AW (0.2 mol/L) 2.5 mL il 1%
K3Fe(CN)g 7T 2.5 mL JFIR-A 2] IRE T 50 °C
K 20 min, FFHIA 10%0 =5 4R 2.5mL. T
3000 r/min &5.0> 10 min, B 2.5 mL #_E 35K K
2.5 mL ZE58/K 1 0.5 mL 0.1%HY FeCls 15341457,
#E 10 min 7E 700 nm ZAbWEROGIE, LIS TR
JIBAPEXTBE, £E 700 nm RIS GME, OB
2 A U i

1.5.5 Fe"EARRMMNE: HIZIY F& #4008
J1E % Decker 2P RGBS, 43 BB 1 mL
ANT) e B2 R TR/, A 100 pL 1 2 mmol/L
FeCl,-4H,0 1 3.7 mL MYZE1R/K, FANA 200 pL
5 mmol/L /¥ Ferrozine, 7EZE & T < 20 min, 1E
562 nm ARG, JFES AL, DL EDTA
I BAMEXT I, T BRI

2 HR540
2.1 HMAEEE HQD24 N E

IR s LT AR [ 5 E SR OR3P XA D 21 %
s AR B . TR ABTS H 3L,
i 16 i Tk HQD24 K™%t ABTS H AR
SRIFEF

HQD24 Hi7%7F PDA ¥iedt A K, 78
25-28 °C #535E K 5-7 d AT 35 50 mm, THiEINZ
B5y). P, Fih 229k 2k, b
SRR, i EZh%, BT E AL,
R BRGNS LB MK s TRV S T A £ . TR B
EEA SR E (8 1A, B), KRB TFEE
TR, Aok, ot Tk, e, B, A
", (50.0-650.0) pmx(4.0-9.5) pm, 43 7% 5
Uil Y BT AE , TRAESEHCR, HAE 20 pm—30 pm,
FEREE AR LA AR oA T ISR, )22, 4
I FERIEBHEERIE (B 10), 2% H B 5
J& (Aspergillus) AN 25 HIEASFFIEARRL, W125H]
& NI E (Aspergillus fumigatus)™
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B 1 Btk HQD24 RIS ER 10454

Figure 1 Colony morphology and conidiogenous structure of strain HQD24

TE: AL B: WKIESHEE; C: Wb 4.

Note: A, B: The colony morphology of strain HQD24; C: The conidiogenous structure of strain HQD24.

22 NBEBERNRZLESH

B4 HQD24 &L DNA HEEUS/E A
M, 514 ITSIF F1 1TS4 #47 PCR 4714, (a1
FEYIE I, AR ITS Fsiliid BioEdit 7.1.9 4K
Pgmi, IR P 51828 5] NCBI 3K BUE st 5
KX618209,

¥ HQD24 11 ITS J¥ 445 5 GenBank %4 %
BEAT HON oA, R AR R = S RS, R
MEGA 6.0 XA R 40k F (K 2).

it HQD24 ITS JP4 52 P4 Xt o34, &
B HQD24 5 I i BE (Aspergillus fumigatus)i) 2
FCS1) KT972124 . KP724998 . KF494830 T filifa
3, HHFRERR 87%, FHEX 3 KRS HITHINE
FIRAE RN 100%, FIE5H HMRIE SR 4
JE W bR HQD24 i 55 J& (4spergillus) (1 1 ith 75

(Aspergillus fumigatus).

23 AEERABHZEWIIRSIEN

2.3.1 DPPH BEENE: MMlhEALZ R -
RIS 28 d Ji, LR OERMER, Weds iz
Bo A, —EW e, ZROlE. 1IE TEARK
UL, RS BORE . SRR DPPH A 3k &
B AT AATE TR RE ST . TEPR DPPH A i 3LaE
JIMEA R RGN R, AN A ML R AR BOR
BN 1.5 g/L i), g DPPH H tiZEgE
J125: BHT (99.87%)>VC (99.80%)>1F T BEACHUY)
(20.81%)> 2. TR 2. PR 2 B [18.68%> — & H e 25 X
Y1(18.61%) >4 Tk 2 Y (5.51%), X B 2
Ry eh HAT AR TE R I T 25 AR, &
BMGTIE TEE. LR TR _EF LA ILIA I,
A A T AR AT PERE T TR 3).
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1963

64
100
100
M
97
— L
100
87
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Aspergillus candidus (HQ607958)
Aspergillus allahabadii (EF669599)
Aspergillus candidus (KT377249)
Aspergillus niveus (KP131610)
Aspergillus allahabadii (F1603022)
Aspergillus niveus (KM613137)
Aspergillus aureoterreus (EF669580)
Aspergillus terreus (JE738047)
Aspergillus terreus (FI590571)
Aspergillus oerlinghausensis (KT359602)
Aspergillus oerlinghausensis (KT359601)
Aspergillus fumigatus (KT972124)
Aspergillus fumigatus (KP724998)
Aspergillus fumigatus (KF494830)
HQD24

Peziza vesiculosa (DQ491509)

2 Bk HQD24 5 GenBank FE&EH ITS rDNA BN ARG A4 B W
Figure 2 Phylogenetic tree based on the ITS rDNA sequences of HQD24 and its GenBank allies
{E: A GenBank " F A 25541, 315 HQD24 MRS A M, 7670 30 /R THR 1000 YR T 60%H [ )& S5, Peziza

vesiculosa YERIMNETE.

Note: HQD24 was used in the construction of the clustering together with a reference sequence retrieved from GenBank. The bootstrap
numbers shown on the left (=60%) were obtained using 1 000 replicates. The fungus Peziza vesiculosa was used as outgroup for the

construction of the tree.

PE fraction
Chloroform fraction
Ethyl acetate fraction

n-Butanol fraction

BHT
vC

0 20 40 60 80 100 120
DPPH radical scanvenging capacity (%)
E3 Btk HQD24 B2 ZEs iR R RN M B iR B X
DPPH BHEERE

Figure 3 The scavenging capacity on DPPH radical of
different fractions of crude extraction from strain HQD24

2.3.2 ABTS BEHREMNE: ABTS HHIENEDLE
e B — R e TR IE R T, RIS RN
TEPEI S SR AR b, AT SEg AR . r (R A
PRSI, TRz v H T AR d P AR
fid v =R, FERRRIRBWI R, 4 A HLE
ARG A B 5 RR ABTS A HEMEES, IFE
TR, Ve OIS BRAE S a8 . XY BTk
FER 1.5 gL B, AFEAPIERIZRCD, ER ABTS

B HIERE RN VC (99.55%)>BHT (99.52%)> .
AW A BUR T (71.92%)> 2 1R 6 2 U IR 8
(56.07%)>1E T FEAEBUPIR B (54.81%)> £ 1 ik 25
PIEE (11.04%), UL R A I )b BB ik
TEPER R R BT AP e R, 1k
T ZE R THEER AL, X 518k DPPH A 3152
WA R —(E 4).

PE fractio

Chloroform fractio

Ethyl acetate fractio

n-Butanol fractio:

BHT
vC

0 20 40 60 80 100 120
ABTS radical scanvenging capacity (%)
4 ENRIBRIFRERERYHNTRER MR ER
ABTS BHEBRE

Figure 4 The scavenging capacity on ABTS radical of
different fractions of crude extraction from strain HQD24
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233 BEBBHENE: #EidEEZ— 1N
TR T4 H frE, A5 A P o A 5 7 4
H A7 A . NI 328 RO e S S A A
P N W e 0o AR AR B 1) H bR o R R
ZPY . TR R BRI X 4 R A B A
AeJ, WEBRD SRR R IEAHDE, FEARFEA L
I BORE TR N 1.5 g/L I, T ERAE TR IR
BHT (96.89%)>VC (95.47%)> iF. T B # B 5
(62.36%)> 2.1 £ iR # UR B (61.60%)> A H e 46
B8 (51.58%)>F Mk A BURE (17.74%) , RIILTR
PR & TP LA PR TS M R 240 A T IE T
FEAERC R, MR R 1.5 g/L B, iEFRE A A
IR B 62.36% , MK IH & A Tk A B ()35 R fig

25, THBRFACH 17.74% (K 5).

2.3.4 EJE FHIME: I5HE S Y FfE AL
JER I R 2 HE L R SRR R RE T, RERBIASIBTE L
Wk, NReA P RTEILRE ). BRIGA ERE )
SIS 28 T AR s F R T
TESEI A AR A A FE (5 Fe™* (BRBULEN IR JF AL
Fe’*, FREA MY Fe' 5 W AK SR S0 AE Bl 11
ZYFAE 700 nm PEF TR Bk & R E T
Fe' B Bt ik I e 1y, HaAR JERE gt s 2155 0 -
WETFR(3.227)> A P i 2 B = (0.238)> 1
T AU R (0.190)> 2 R 2 BE A LY R
(0.137)>F M AL BUHIR 5 (0.126)(K] 6)0

PE fractior - (1)8 g//k
. =i
Chloroform fractio w5 o/l

Ethyl acetate fractio

n-Butanol fractios

0 20 40 60 80 100 120
Scanvenging effect on superoxide radical (%)
5 EMCEIERRENMINARRMEZENESE
BHREBRE
Figure 5 The scavenging capacity on superoxide radical of

different fractions of crude extraction from strain
HQD24

PE fraction
Chloroform fraction
Ethyl acetate fraction

n-Butanol fraction

Gallic acid

1.0 1.5 20 25 3.0 35
Absorbency

0.0 05

6 B CERRRIMNARRMEZETIRAE
TR E

Figure 6 The Fe* reducing capacity of different fractions
of crude extraction from strain HQD24

235 F'EARRMME: KEHALIIHREES
BEFSH5Ti#T, @REFENERAES DR
W B P IPERT, P LAGR%E AL et 5 | &
BRI, TP IE A & P E AR . R,
42 B xR RO A E DY bR
BRI Fe® A BRI A )1, BAREIbES
VB (S TR R, YR R A BV R 2 R B I
WA 1.5 g/L i, ARG HLE TS F MIBE
SR 554 . EDTA (99.46%)> 11 ik 2% B2 &
(20.88%)> S H B - UM IR B (19.60%)> 2. TR £, TR
FEUIR T (18.25%)> 1 T BEAE HUY)IR 7 (9.89%)
e 7 B

PE fraction
Chloroform fraction
Ethyl acetate fraction

n-Butanol fraction

EDTA

0 20 40 60 80 100 120
Ferrous ion chelating activity (%)
7 EMRCHRIEERERINIRREEZEES
Fe’ B3 E

Figure 7 The ferrous ion chelating capacity of different
fractions of crude extraction from strain HQD24
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1965

3 Wig

ZR RPN A B B IR 1 2R i SR AR
PRI 2R, TRIRR AR P 1 0 A 2 B 2 A
Mo ZIAARIN AR BRI FH I Je 2 0 T, 4N
LA R . Pt . R EG . ek
YR Pk . BUMRE . PUEPLR SR, 4
PR P AR B AR R AR I

4 7 5 S DY 5 21 AR 2R B0 RO B R
FRIL, KA NAIHEATERZ A b, B
BAESF RSO FE . RIS e 2T AR ) DG
WS U S VAR B B AR P 2R B
W, SRR, EEE 25 PRIV ETE B
Xf DPPH H ik, ABTS HHZEFIFREL A AL HA
SRV EREFH(0<ECso<1 g/L)AI RN F4 3. 8. 12 #k .
PIMEBREECOBEST 18 MRIGPEN A BUH R B L)
WL, S5HRE, FESL 150103 PR ZBESRIUGRTE
WRE 10 g/L BExF DPPH H HEATE R AT 90%.
AR 5% I 2 R 0 20356 248 Hp 43 18 0 a2k Hh — Wk bt
AALIE PSR I AR B HQD24 R I3 FA: % T
B RIREFRE , W A EE )& (Aspergillus) )M
Hh & (Aspergillus fumigatus). PrEALTE M5 & PR
WRAZ B L D) 1) 1R LRI 2 5B DPPH A
M2k, ABTS A3, HE A AL Fe™ | #
A F AR, MUK 1.5 /L i, S H L
ABTS A HIEHERF RN 71.92%, 1E T EBAGBE H
LIS BN 62.36% o 3 1t B AR it 55 % T 2R £ T
BEWh, BA PRSP R 2T A
FBEFNIE T RSO, HUOR M0 F LR SRR AL,
AHBE A TR T S e . MARHIESE
G5, LA AR I R R AT B AR TR P
AR, HHTE AR TE M T A A — R A
Wt

2 £ X
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