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Abstract: In order to study the structural characteristics of walnut shell polysaccharide and the antioxidant
activities of its derivatives in vitro, walnut shell polysaccharide were prepared by water extraction and alcohol
precipitation, and two derivatives of acetylated and phosphorylated walnut shell polysaccharide were prepared by
chemical synthesis. The molecular weight, monosaccharide components, molecular structure characteristics and
antioxidant activities of its derivatives were studied comprehensively and deeply, and a series of meaningful data
information for the study of walnut shell polysaccharide and its derivatives were obtained. The results showed that
the molecular weight of the homogeneous polysaccharide was 9.45x10* Da and the total sugar content was 98.51%
after DEAE-52 and Sephadex G-100 separation. The results of monosaccharide determination showed that walnut
shell polysaccharide was an acidic heteropolysaccharide containing rhamnose, arabinose, galactose, glucose,
xylose and  galacturonic acid. The molar ratio of monosaccharide components  was
6.7 :16.5:283 111211252 24.8. The results of antioxidant activity in vitro showed that walnut shell
polysaccharide and its derivatives showed a good biological activity, especially the phosphorylated walnut shell
polysaccharide had the best activity. The scavenging rates of superoxide anion, hydroxyl free radical and DPPH
free radical were 92.0%96.5% and 92.3% respectively when the mass concentration of walnut shell polysaccharide
was 3.2 mg/mL.
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Adrpn, HEADEES. WK AE KSR R IERERW. JTEk, HEZ TR RA
WA, fENPURIEZSY), SR CARR Tz Bk, HaFEaREmE, 8
AT B RS, TR R A Q. TR SEVE 2 MR AEVER, TR 4 R 5
FThaelesl, Fuk, BT E I RIEBRAE 715 TP S Le o 1 R AR A B T bk
(Juglans regia L.)J& T HABKFHABK @YY, ©HABIE. P12 buwite, X LIEMILIRTE B
FORAG. ARSI F AL AR, EEAAMIEWM . S WO ik sh AR AR 7 % 2
Fw@, MBMIENRES SO, Bkt R EMSEDRFEE, 2NHEREL. A
W) EEER . SAh, Bk S A RO RBEad. Y MR 2MYRSE, it
A2k EL A 5 (0 RN (00 BBk ) 2 BN TR kA, 7= S B E A APk R 2R i
KZRR LR S, FLRE 8 /R IL T Ak B AR RLAD I T B A ERG PR 0. Ak 2 ik A
JE BRI =4, R R, TE I TR I R b — A R Y A e e, 36 R R IR 2070
kT Ak 22 Ay AT B . 2 hE. B, MR, B, HEAPHE. PrEhsnt
VEF, AT DAFF AP 2 TS H A6 R= S 08200, Sy 7 58 4 b R i bk 7 22 W8 7 i RE AN
K FCAERR TR R, S HOKIREL, BEDT. BTSSRI, SIS 38 T2 HE .
2 Ja Fi% DEAE-52 5 Sephadex G-100 73 B 4fift., 152 7 B —H W%k 2 0E, HXH o
T B S TEMBHTIE . SIRFER, kR 2 BT AT AR N, A 15 2
T ORI 5T 2 B A RR AL IR PR 52 2 B o AR BT S M 25 SRR 4 I ik — B i i bk
762 MR O R AR M — e BRI i T o ASHIE T8 T ARk LB 1 T A A B ) s R Y
1 HR55%
L1 R R SRR

KAk e A AT B R Ak 25 PR A kA2 5 3 T B 73 2 = b [ DO 1T, Bk D

R & IETEE. T/KLEE (AR, 20240512, 20210212, 20240311, f&#STRHE
b2 AR A ) 3 DEAE £[4E2 DE-52. Sephadex G-100 (20240102, 20240105, _ifFA
MR AR AT 3 ZBE (AR, 20230515, SERNFELTEAGRARD ; =%
MREA. =MWBERREA (AR, 20231102, 20231205, bR T ARG ARAFD .

DT6 B &R E Ll CHEMTTEIZmBMXER) ) 5 SCIENTZ-10N/A BUART AL (HE
TR Z VRN IR AT )5 UV-2600i 94 4 et BE T CH A AR B itk X 24D
IRXross L& FLIH-AR 2L A0 1 (4 [ A & e 4R 1D ¢ 1CS5000 AU (il Al (& [EZEER K
HRBHEATD ¢ LC-10A RS RGRAH (i  (HAR SR Bkl at) ;o RI-10A BURZERE
M CHAR BB EKR S+ SUSL00 A T Biss (HAMR 4L HArwIfER)
MC1000 74 &P CH AR AL HAZHIYERT) 5 AVANCE NEO 500 M ABUZ G IR 1%

(PEEAE R ERD .



1.2 53
1.2.1 Bbkse 5 4B 69 4RI

BT A SE 20 g, B TH AL 8 20 0 o RERY RS IS (A% Bk 72 T B 31 250 mL 19
B, NN 150 mL /K HIRIRIE 12 he BIE5EH)E, FHBIAZE 1000 mL B ELHS,
P 500 mL 7K, 90 °CHEEL 4 ho SlEWCH/KIEW, JEH A 500 mL /K4kLEiR4R 4 h, H
2R EIFIEMR, TR A 200 mL, FHIN 80 mL S 5 20 mL IR T BE, R H
F£ 30 min SRAAT ZHERBRE I FEBRE ARIE AU, B0, W LI, BEHATEN
PFRAEALER . 3BT S MRk TE Z BB P I 500 mL /K 8, BEDU12h )5, B0 Il
PR, SRRk 2 hE .

1.2.2 #bkie % 486 s ik
1.2.2.1 DEAE-52 £ 4R P18 1 S8 et 2 Mg oy i Ak

Kozt 7e 2 BERCH X 30 mg/mL HIVEWR, VA2 DEAE-52 (3 cmx50 cm) #EEHT. HKi
BRI ML AR 2 AT, et L, SER B 5E 2RI BRI, SR 4
AT RE, 1S40 R MR 2R . B4 ERE2 mL, _ERESEERE LIS
KA 0.5 mol/L NaCl B EEBEATHE ML, et rAtE )0y 1 mL/min, YOS B Mt W0 2261y 3
min/&, YL 60 &
1.2.2.2 Sephadex G-100 ¥t k4 2 4fifk,

¥4 DEAE-52 4l J5 (% k7% 2 BERC 1 5 10 mg/mL K, WA WKZ Sephadex G-100

(2 cmx60 cm) HZHT, R -BERVE R IRE A B 7o 2 08 & i, axihl ki 2R, Wiodk
BBk 2 BRI DR, 2WR4s . R TIR)G , 13303 — 415 AR Bk 2 2 BERE i (walnut shell
polysaccharide, WSP) o H4rE55%fF: LRSI 2 mL, bS8 &R IEAT BRI,
BeBLB RS 512 1 mL/min, WCEB B #6H]y 3 min /2, Uitk 60 % .

1.2.3 #dkie S 4567 £ 89 %) &
1.23.1 ZBEA Rk 2 0 ] %

HERFR I AL 5 1 WSPL g, B+ 100 mL [ BB, I 15 mL (#2818 KA 3 58
AR I 10%0 A AL BRVA TR T WSP IR pH AH, A HARFRAE 8.5~9.0. M 2 AR
3R N 1.5 mL 2RI, HAS WL 7 3Rk S5 I - 5 2 BRIEE i N 52 B2 T R E 33k 45 °C,
FENEIR P 4k 2R I RE 3 3 Pk SRR 2 ho i RUNESERSS . LA 2 mol/L 1y #5818 5 22 Wl s R2
(f) pH B2 7.0, WEATIENTHRAEACIE . 1013 T I 1) 22 08 SO RS2 PN 200 mL oK 20, i &

12 h J&, B0 o UTTE A R T, 19 2] LA AZ Bk 58 2 8 (acetylated walnut shell polysaccharide,
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AWSP)
1.2.3.2 BERRAAZ PR TE 2 BRI H %

] 100 mL (BB A A 5 ¢ = RBRNS | ¢ = InBERROAE 4, 0 10 mL 78
TR, DARE BT S m o s . =Rk, i 1 g 4tk i) WSP. £F WSP i
NSERUE, TRk 460 °C, {EIEIR T4k S R FRE IR I B S he IBISERU, BA
2 mol/L ) Eh R VB 24 S SO pH AE S 7.0, FEHHATENTRIEAE ., [ 10 2 0 N
WA 200 mL /K 28, $E 12h 5, B0 HIEAETEE, 1528 % kT 2 b

(phosphorylated walnut shell polysaccharide, PWSP)
1.2.4 B9 %97

W4k J5 1K) WSP BCil % 100 pg/mL FE R, B T7E 200~600 nm Y0 A K FH 4208
KA.

1.2.5 209k itk d7

3% 1.0 mg T4 —41 51 WSP 5 KBr iR &5 AT 4000~500 cm™ £ 4G4
filio
1.2.6 »T=ME

R HRRBEA 5 T R TERE, 2NN Z8 187K C B & S mg/mL [ARHEA T, LA 12000 %%
/min K ES 0> 10 min, B EIEWREH 0.22 pm MRFLEETIEME )8 S8)5, KGUERE T 2.0 mL
st RE R A, & M . SR A & 0k 208 (1% 7 Chigh performance gel permeation
chromatography, HPGPC) Il 5& AN [F] 43 ¥ 5 SE M A0 ARt T 2 o 42 i () 20 RG24k 5 19
WSP W, HIKEEN 5 mg/mL Z¥EE, 1R HPGPC VA 72 2 BEFE it i 7 7 S L4l
o i AE: BRT105-104-102 [ 83 BEEERAE (8 mmx 300 mm) 5 %izN4H: 0.05 mol/L ] NaCl
VW WE: 0.6 mL/min; FEIR: 40 °C; #EFEE: 20 pL; A RI-10A FI7RZERIES .
1.2.7 454090 52

B 16 Fhep BEARAE S, TC B A— 2 W B TR A PR . HERRFRTS 10 mg 44k J5 1Y) WSP
FESRBIN A, 02 mL = LBEW (3mol/L) , FhEiialE] 120 °C/Kf#E 3 ho fF
WSP ¥ 5K SE RS, AN S mL KIES] . WL 50 pL VAT J5 IFE SA R, BRI 950 uL
ZE 7K, 12000 r/min B0 5 min, B ETERGEATRE ) RAELL S 400 (BB PA20 (3
mmx150 mm) ; JisIAH: A A H.0; B 4 15 mmol/L NaOH; C A 15 mmol/L NaOH-100 mmol/
L NaOAc; WEMLEREE: 0~26 min, A #H/B AH/C#H (95 :5:0, V/V) , 26~42 min A #H/B #H

/C #1 (85:5:10, V/V) , 42~42.1 min, A AH/B #H/C #H (85 :5: 10, V/V) , 42.1~52 min,
4



A FH/B FH/C #H (60 1 0 : 40, V/V) 5 Ji#: 0.3 mL/min; #AEER: Sul; M 30°C; &
2% A28 .
1.2.8 24007

FREX 10 mg 2lifkJ5 1t WSP FEAS, 3551 Ml 776 3 BRI I, 5 B F 88 IS OORE i
t, BEATHE4 40 s. BUH WSP RS S, HCE BIER R T R W=, IEBEEN 2KV,
HEAT 22 R S A1 TS 581,
1.2.9 ¥A54a2 <

PRI -BRBRVERI 8 WSP S AT SRR & i, T 490 nm ALAIIAE & (RO B2
1.2.10 #Bh 23 57

FIRZ R FEARALIC 5 WSP K HATAEVIRE bt B LR - K FE ST T D20 B R N
40 mg/mL, 7E 25 °C Fic3% 1D NMR i,
1.2.11 fuafeiEtem e
1.2.11.1 DPPH [ 5575 B 2% 2

FTe7K Z % DPPH BCHI AL 0.2 mmol/L WA, 25 B8 17K 73 il fil WSP R HATAE
YIS HI AR IR E 7359008 0.140.25 0.4, 0.8+ 1.6 A1 3.2 mg/mL HIFE MR 5L 2 mL [ DPPH
BB TREN, 2NN 2 mL ASFE R EWRE R WSP R HATEVER, RGIRS, =il
TR CE 30 min J5, FEUKA 517 nm AAIIE B FESIIBOEEENYT, A (D WEEH
FIHRE (R .

R==[ (Ao-A1) [Ao]x100% ......cccvvieiieaaiiiiieieaaann, (1

A, do: BEXHABCEA: 412 FERERTBOGEE .
1.2.11.2 Fdk H S BRI E

BT /KIE MR WSP AT A Be i OB BIREZ 7070009 0.10 024 0.4, 0.8, 1.6 M13.2
mg/mL 7. F 10 mL TR0 IR, a1 KON 1 mL A 7] 53 5294 P58 (AR ot VA
1 mL ) 6 mmoL/L FeSO4 ¥, 1 mL ¥ 6 mmoL/L /K BRI - #Jc» 1 1 mL ff] 6 mmoL/L
HoOp W AT R, #8251, T 37 CHIZKIB T R 1 he TEBA Y 510 nm AL 5E &FF & IR
e, FE A (D IHETERE.
1.2.11.3 AR BT H HIIERR 2 10 E

F 287 /KIE R WSP B AT A=yl il i o B 23 71009 0.1. 024 0.4, 0.8 1.6 F13.2
mg/mL PR 77 BIWE | mL )& 5T B R BE (R RE I, SRS 2330 4.0 mL (¥ Tris-HCl

L2 (0.05 mol/L pH=8.0) , JBAIJET 25 °C/KM T Fi# 20 min. A 0.4 mL AR A =y
5



W (2.5 mmol/L) , VRGP 3 min. 5, MA 1.0mL ] HCl (2 mol/L) #1ki%x
Ro FEPKN 325 nm A E & FE S RO LN, 42 A (D THEIB R
1.2.11.4 &5 67700 E

2B T /KIE MR WSP S AT A le i OB BIREZ 7070009 0.10 024 0.4, 0.8, 1.6 M13.2
mg/mL [KVETR . BUAS [E) 5 & B RE I8 1 mL, i 2.5 mL [(IBERRZE M (pH 6.6) A1 5.0
mL JREIRE N 1% KsFe (CN)e VW, 51 ¥IRAWT 50°C HLRIE 20 min, 50 2.5 mL
JREREE A 10% ) =R OBRE, 102N . 3000 #/min BOHLEET RS0 5 min, HL
2.5mL B, 2.5 mL MZEMEKS 0.5 mL FIEIKE N 0.1%1 FeCl i, RS, #HE
30 min, 7EPKA 700 nm AEN5E &HE AL FTOEEN, HHEFEAR 1.
1.2.12 R IBH5H7

P Scse A 3 I, Bl DO B abrilE 2 ( x+s) FRox, RHI SPSS 26 Giit B AFHEAT
J7 25 AT
2 &R511ie
2.1 #%Hk 5T 2 IERY IR B R U R 7 B RE RO E

TESREOH 22 i R o, W1 7C o BRI T 20T T ARk, BRHREL R 12 25 k5t & 7K),
RARIRE 90 °C, FEEURIF] 4 he EHALH WSP $REX T 2410 F, L2 HHRER A 3.51%

WF 1 o 1R WSP RS AR, DL Sevage 12k LM 2 5 (10 &R (A B RIZ IR I 4%, LA
FEHTIER ZE B Z B IRA BN FACEYD, DL TR RS AE I WSP. A5 5 1) WSP
221k DEAE-52 1 Sephadex G-100 2ift,, 4i4k )5 (1) WSP LLREY-BR VA E SpE & &,
SRS RN 98.51%.
R 1 WSP BHATEYIN S0 & 2R

Table 1 Total sugar content and yield of WSP and its derivatives

ME T H

FE a2 7R Detection item
Sample name PR S
Yield (%) Total sugar (%)
WSP 3.51+0.20 98.51+0.93
AWSP 90.36 £ 0.35 94.29 +1.03
PWSP 46.93 +£0.22 8537+ 1.21




2.2 Bk SRR SRINRNLT SN S A

SHMICETHEAE 280 nm AF A TCIR ISR T 2 B h o 5 S A RUELE, UK
7E 260 nm AbF A TE WIS AR T 2 W rh R 75 S IR IR AFAE , 1T 7E 620 nm AL A TE RIS A K
FIW Z G C B RAAE. HE 1 ATLEH, WSP &K (200~800 nm) 284140 M6 it
PSSR, 7F 260 nm ALV H IUZIR AFAEVE, 7E 280 nm A H AR (1K RRE %,
£ 620 nm AL A H I ER FRENE, It RT DLHENRT H 40 5 1) WSP BEAA S EHE . O
RER . ALLAM I 0T WSP 145K, IS HAAEM Z ML, Taer]. BURIESE.
Bl 2 9 WSP ZLAMIG ik o 45 58, IR AT LA R AT 202590 0 X R AR S . 76 3 448 cm!
H Il B8 U O-HL 45 (4R 306, 2 932 em! LIRSV /& C-H 511 HR BN, 1] WSP
HAAE TS IR .. 76 1637 em IRy C=0 Mh4EiRa), 1 WSP
HREEMAEAE . 7E 1 443 em [FMRISIAE A C-H AR M IOHRE), 7€ 1333 em! (W ICI4 9-COOH [
C=0 X FRMGE KRB, 7E 1024 cm™ RIS C-O Firfil & (4R 1% . 7 894 cm! b K
i, T AT LASELRT HE WSP (RIA4 75 9 B-WE B . WSP 141 i 43t 5 5L Bl 4 25 20 B Al — B

3.0 A
2.5 4

2.0 A

W 1% Absorbance
&
1

0.5

0.0

T T T T T 1
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&l 1 WSP K450 43 47

Fig.1 UV analysis of WSP
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Fig.2 IR analysis of WSP
23 BMESHENS FE. BHEARK SEM 55

WSP £ 70 AR 213 — 2 HEd 7y 5, R HPGPC Ml Hory 18 1

=
\C“Ebk_
W

- WSP %
TEMESRER U3, HEOWEE bR 2A g, HIEER E5 37.4 min, 8
SHAFE] WSP 17> T8N 9.45x10* Da. M 7rTEIE Gl B rl DLA 1, Hofh e i b,
AT RATCHIAEAL JE 1K) WSP 2028wy, L W T AR LU S AT 2 BRI A0 94.46%. %
B b SRR A AL SAEAE S R YNGR R DA G, DRIE 1 AR AR 22 W ) SRR AL R 2 E T A h o
AA[REER . H AT 258 b SR 3 R B T . AR K AL
WO i S EIEESE . ARTFUh, SR T A 240 5 ) WSP BEAT BB 2 7y K
HAEEWE. A WSP i 7 e i3 T i BT DA (LR 4, 3 R,

BIRLACTRE . RN, REIE . ABE. EIURERERR TR RN 2 20, &N B o BE R LA

6.7:16.5:283 111211251248, MWHRFEA Y LS ERE, WSP LR ERERR (&5 LLEL
K, ZZHEETIRYENE . WSP ) SEM /&5 R %W (WK 5) , 78500 546 F, LR
EIBRRFIHCR I E5H; 7E 2000 £565 T T2 HERE S 3R TR AT RORDIR IR SRR, 58
BUE—HE, XA AR i TAE M 7 AR B AR BGRITEG 72 5000 5488 K, AT L2 HERE S
RIMEONOGHE, RIMHER T K& R IRV EERARY .
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Fig.3 HPGPC chromatogram of WSP

B8] Time (min)

4 WSP I T &% E

Fig.4 lon chromatogram of WSP
e 1~6 3 HMRE R ANE . BTRATRE . EAUE. R ARERIE FURERE R .

Note: 1-6 represent thamnose, arabinose, galactose, glucose, xylose and galacturonic acid, respectively.



& 5 WSP ] SEM H

Fig.5 SEM images of WSP
2.4 k=% HE 1D NMR 4
1D NMR 7% i 3 22445 13C NMR Al DEPT 135, ] HI T ) @ #l vk 2% h B R A AL 24 0 5

NT W WSP 2 F854, ARFFEA AT T 1D NMR RAE. WSP [f] 1D NMR RAELE R &
s TEE] 6 1 13C NMR 2 E A0 #56 170.8 AT WM Sk, 12U NHRIE(S SiE (C6) , 4
5 WSP 4173 Hodl o7 LAAED H 120 Dy - FUHE IR HOFR FE 15 5 18 . WSP 1] 13C NMR &3 16 99.7,
100.4 A1 104.6 =ANF3kB C1 IS5, 16 100 L EMIAE 2 ANESRAR IS, 756 100 LLR

A — A 59, BT WSP S Sk A 2L 2 FlONBRY, —Fiohe B, BHIZBE S A 3

FifEZRIE . WSP ) 13C NMR &3 /15 60.8 ~78.7 ({5 5 C2~C5 MIRR{S 51§, 7 3C NMR

B, (22 fifeo 16.7 A BL T BRI S, YU WSP i BRERIAA(E, A s RS Hps

Moy Hrai R —3. SHFER, WSP ) 1D RAEF ) DEPT 135 4R Eox (A7), f£6
99.9~107.7 (C1) . 68.2~83.9 (C4. C5) ACHILMZIE(E TU%, 660.8~63.0 (C2. C3) &b

ML T 5 s
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Fig.6 *C NMR spectrum of WSP
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& 7 WSP ] DEPT 135 %
Fig.7 DEPT 135 spectrum of WSP

2.5 ZMFEZPELTEYIN 3C NMR #13'P NMR 5347

AW FFR 24, BRI S EE HIE A — E R MR w, R BB
BRSPS . N T HE—2B 05 WSP MIROR R, AHIE T Hok AT 2 BT A=
t, BfEfI# T AWSP Al PWSP, H WSP ATAEMMERE 5358 90.36%H1 46.93% (WK 1),
M WSP T %k E, LB E R R TR, XIRMI& . REAFIA KR,
M BEET T WSP BERRACAR R M . LRI SN 2 L Z TR Ak S SRR, S v e
T B R I I8 D = SR R A A = (i R B A B A7), TR PRGN HR B T B R A
RYCRART 2L RS . FE LR, SO WSP AT AEY b B SRS & B AT TA I, B A bl
RS EYEE . FIRE DRI - R IRVE I T 2 AT AR A S, RGeS R R
AWSP Hll PWSP &85 & B 40518 94.29%F11 85.37%, A1tk WSP, B4 EHHT NfF. WSP
HTAEY) SRS & 5 B FT R PR S NI 2 vh 5 32 B 4 R IR, AT SRR L2k . Ay
T HEIE WSP fiT AR 5 3, BF 7T H o 3 AWSP FI PWSP #4171 13C NMR i1 3'P NMR %
fit. M 8 FTLAE Y, 5 WSP ] BCNMR #EL, FEL2AIF20 181.1 AbA B g, iZ4L
Wy 2T B AT P BRI PR R AR U o T E AL 2R 6 52.9 Ab IR, Oy £ Bk JE ] b P B (R R AE U
WSP Zeid ZWiAt)a, 5 WSP AH EEH At IR 1 AL A A A S A RS A AE . &1 9 AT 10 73731
9 PWSP ) 3C NMR H1 3)PNMR. ME 9 FLLEH, 5 WSP [ 13C NMR #HEE, JHAbapr
BN, A2 RAE T B R n s, 0088 86 173.3, 1 C1 A& RS e
K37, A% 6 102.60 Oy T ERIERERRAL, 36 PWSP 34T 1 3P NMR #4E, MK 10
FUAE H, WSP oy =AM B AR PTE, JF HLAES 24.6 AL WL, X 15 A% b i
AW RIR LA TS, T AR PSR . A WSP TR L NMR e 45 KR 0, 2k
TR RR Y I B 1 .
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Fig.8 *C NMR spectrum of AWSP
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Fig.9 *C NMR spectrum of PWSP
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Fig.10 3'P NMR spectrum of PWSP

2.6 1Mk FE L EREATEMMNEIMIE L EMERR

AHFFER WSP K HATAE (LA Z FERIBERR AL 208D AT TR AMUE SRR 7T, B
G AN AT, FA B AE. DPPH H HIERIE R AR 5T o M s P4 3R
W, WSP RHATEMEA RIFHAEDEME. WK 11 TLUEH, Vet DPPH H 5175 R
R R T e HAR A AN K, T WSP B AT A 406t DPPH. [ i 66 FA 775 B R A7 4 —
ST MR B AR, R FE NI T B LI BR BE ) S AN WTHR T, b R T R EE ik 3 3.2
mg/mL B}, PWSP %} DPPH H HETERRR (92.0%) FEA FH BH XA Ve BIKF.
B 12 9 WSP R H AT At F2 0 15 e 66 10 175 Ik 23 B o sV P2 1 AR A ith 26, N Bl T DL H
WSP Je HATA WS Fo 4k B el 5 (R B e A7 AR MR LA, BERE o o Bk B2 T v LT B
AWiHRTt, FE SRR EE N 3.2 mg/mL B, PWSP X325 A A S bR e, ER
RA[IA 98.2%, T FHMEX IR Ve (96.5%) o M 13 FTLLEH, WSP KHATEYN A
BB 7 1 bR R B T R T, HABBRAE AR T, A SRR AR B F) 3.2
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