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Abstract: Enteromorpha polysaccharides as the main functional components of Enteromorpha exhibit various biological activities, such
as immune-regulatory, antioxidant, antitumor and hypolipidemic activities. However, Enteromorpha polysaccharides have drawbacks such as
poor solubility and low bioavailability owing to their high molecular weights, which greatly limits their high-value development and utilization.
The low-molecular-weight products obtained after the degradation products of Enteromorpha polysaccharides have greatly improved solubility
and bioavailability, while maintaining various biological activities. Therefore, the preparation and activity study of the degradation products of
Enteromorpha polysaccharides have become development and research hot spots in the field of marine bioresources. At present, the preparation
of Enteromorpha oligosaccharides is mainly achieved through degrading Enteromorpha polysaccharides, and the main methods include
chemical degradation, physical degradation and enzymatic degradation. This paper reviewed the chemical composition, structure, and extraction
and purification methods for Enteromorpha polysaccharides. The progress on the preparation methods and activities of the degradation products
of Enteromorpha polysaccharides were summarized and prospected, in order to provide a theoretical basis for the research on Enteromorpha
polysaccharides and their degradation products, and the reference for promoting the high-value utilization and development of marine algal
polysaccharide resources.
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Fig.1 The morphology of (a) Enteromorpha prolifera, (b)

Enteromorpha linza, and (c) Enteromorpha intestinalis
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Table 1 The chemical composition of different Enteromorpha polysaccharide 2

FHGEN®RS F SN S BIE#E
[—4)-a-L-Rhap-(1—] [—2)-f-D-Galp-(1—]
2  [-24)-a-L-Rhap-(1—] %  [>4)-a-L-Rhap-(1—] £ [-3)p-D-Galp-(11—]
s [24)-D-Xylp-(1-] s [>4)B-D-Xylp-(1-] ma [>4)-p-D-Galp-(1—]

[—4)--D-GlcUAp-(1—] [—6)-B-D-Galp-(1—]
[—4)-B-L-Arap-(1—]

4 [>3)-a-L-Rhap-(1—] HA [—2)-a-L-Rhap-(1—]
MCS ﬁié}‘ [—»2)—0{-L-Rhap-(l —>] QC IS [—>2)-(X-L-Rhap4s-( 1 _)] XCS }&é]\ [—»3)—0(-L-Rhap—( 1 —)]
H4 [—3)-0-L-RhadS-(1—] [—2)-a-L-Rhap-(1—]
ma  [—4)-0-L-Rhap2S-(1—] [—4)-4-D-Galp-(1—]
HE I [—4)-a-L-Rhap-(1—] [—3,4)-0-L-Rhap-(1—] BB 8 Celik Gyl
15E 9 C3 4 =& [—6)f-D-Galp-(1—-]
#) Cyfi3k Cofx
[—4)-a-L-Rhap-(1—] S
N s [—4)-a-L-Rhap-(1—] EX N
% [-24)-0-L-Rhap-(1-] & [4pDXyp-(1-] 2 & [d)f-L-Arap-(1—]
Aa [4ADXylp-(1-] AA 154 4D-Glo UAp(1 A
[—4)-5-D-GleUAp-(1—] [=4)-A-D-Gle UAp-(1=] 2
¥
MHS st [S3vaLRhap(i—] 2 WS 2 [S3)eL-Rhap-(1-] & XHIS g {:ﬁ%ﬁﬁiﬁﬁgii"ﬁ:}
m% [>2)-a-L-Rhap-(1—] &3 ma [224)-0-L-Rhap-(1-] A [_,6)_ﬂ_D_Galg_(1_,]
#EL  [—4)-0-L-Rhap-(1-] f; #EI  [—4)-0-L-Rhap-(1-] B [4)f-L-Arap(1-]
12 H 8 Cy 4 ﬁ; 12 & o Cy 1L #) C34%
3 [—3)-a-L-Rhap-(1—] N
- [—2)-a-L-Rhap-(1—] .
2 ;ﬁ [—4)-B-D-Xylp-(1—] ﬁfﬁ [—4)4-L-Arap3S-(1—]
7 [-4)-a-L-Rhap-(1—] 7
% [—2,4)--L-Rhap-(1—]
# SCS [—3)-a-L-Rhap-(1—] QCQ2 - XH2S
& ) Cy A3, Cyf
B [-52)-o-L-Rhap-(1-] 4 [>4)B-L-Arap-(1—]
a2 5E 8 CGAERAE Cfs w4 [—3)-0-L-Rhap4S-(1—]
[—4)-0-L-Rhap-(1—]
4 Cy 4

[—4)-0-L-Rhap-(1—]
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PN [—2,4)-0-L-Rhap-(1—]
7 [—4)-f-D-Xylp-(1—] QCQ3 i
[—4)-f-D-Glc UAp-(1—]
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12 E # C3 4

SH1S
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HE 4 Cyf2
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[—3)-a-L-Rhap-(1—]
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$ xF R

345



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.6

AT 2R i A R e e i 2, B Al )
B UL GR RIS R IR 20, FEAE B
LGRS 2 WEAEAL 1 B A M i A S 2 B
(CAABEEIL . RRRMB i ) PP, Srpeg
AN TRIRIR I 65 Z Bl A REAT I AL, R %%
EWE (Enteromorpha linza) WZ M 5 FhZ i 7
(MCS. MHS. SCS. SHIS #1 SH2S), Al
[>4)B-D-Xylp-(1-] H & , I & FH D> & 1
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QCQ3 F1 QHS!, % 1| fis, %ML BS54 Wi
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(1-]. HH, QCI1S 2% 3 H[—4)-a-L-Rhap-(1—]
Al [—4)-p-D-Xylp-(1-] 4 5 , & H > = W
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QHS #41 4 & % i [—4)-a-L-Rhap-(1—] - [—4)--D-
Xylp-(1-]#1[—4)-5-D-GlcUAp-(1—-]40 %, &H /&
f£][—3)-a-L-Rhap-(1—] f1[—2,4)-a-L-Rhap-(1—], i
FRIEA, F[—4)-a-L-Rhap-(1—]) C3 fr. Hefa MET 155
WS (Enteromorpha clathrata) 7851587 3 M%
BELLS> (XCS. XHIS F1 XH2S), I 1 iz, XCS
FHEHH[—2)-4-D-Galp-(1—]+ [—3)--D-Galp-(1—]+
[—4)--D-Galp-(1—]F[—6)-4-D-Galp-(1—] 4L %, &
/DB [ —4)-p-L-Arap-(1—]+ [—2)-a-L-Rhap-(1—]-
[—3)-a-L-Rhap-(1—]f[—2)-a-L-Rhap-(1—], FRl&HE
F BT [—4)-f-D-Galp-(1-]1 Ce frELE C, fi7.
[—6)--D-Galp-(1—]1) C4 f7 8 Cy fir. XHIS FEH
[—4)-B-L-Arap-(1->14H 1%, &A b &EF[—3)-p-D-Galp-
(1-]+ [—4)-p-D-Galp-(1—]F1[—6)-4-D-Galp-(1—],
PR FRFE £ BT T[—4)-f-L-Arap-(1-]1 Cs fi7; XH2S
* B H [>4)p-L-Arap3S-(1-]1 H %, & HME
[—4)-f-L-Arap-(1—]H[—3)-a-L-Rhap4S-(1—]",
TN ONGRF S (Enteromorpha intestinalis)
HEEAS B A2 HE4 5> (WEB Ml DAEB), #id4
38K WEB H1 Rha LA(1-4)8EAUNE, i&FH
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S ERI(1-)-GleA: iZMETEE 5 /N(1—4)-Rha Hk
N3, B ELE 02, WEB fl WEBD (1)
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SRR 2 b, T RS S/ B 3R K
I R Bb R

3 HEZHENIRISAL

H TR T & 2 PO ait I ERRIER 2,
(H R R A T2, 7T LU VR A4 A
=R, RNEMRARE . YRR BGE M BG Be 0%
U7, W e 2R A T I TR A A =K, R T
SLHAOTEREABE LI %, LUK BTk
i A

3.0 WE SN E

W8 2RI V55 HARAEY) 22 BE 3 U 12
A, EEAFEHOKIEENE. RIS AR
Wy BB AR A BB,

3.1.1 BIRRIRE

R EGE  EAAE HOKIZ SRR R %
VPRSP URIE EL 1:60, 7E 90 C 44 FHREL 4 h,
LHERIUE AL 21.96%. ZFPHRIENEEL 1:20

(m/V, g/mL) fNA 80%H ZEENAREIRFEE 3 Ik,
FRREIE 2 h, TR 1:16 NN ZETHAKR
R ETE 100 CHEEL3 h, EHEWIK, FSOKIRE
HRIRGE TG R T5% 0 CEHEATIE L. S
FRRRBNELE 1:75 MILLBR A GRS RN 4 h, 1T
22 Z HERA KGO - SRR IEE g iR 1:75 Ikl
TRELTE 90 CoKihHiEE: 4 h fail a3 2 REn#uK
FERUR A KBRS HOK R BGH A I fa AT 4
KH 95%(1) ZEEFATUTVE » ZHEHEIERAE 7.3%~22.6%
20, BT B 959 Z,BEAE 80 C 41 F it
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2 hBREANrT, SREIEIR 1:15 Rk ELYE 90 C
FEHL 2 h, HZHERIRIERLAN 15%. [FFEt, FEE
FIIFD Cho 2P WE /KSR T 226 2 BHRAR, R)E
FHEIERIREL 1:20, 65 ‘CEiE 90 CHUKIEEL 2 h,
ZHEIRICE N 34.87% . HIKIZIEFIRIZ 4 BT 75 HIRS
LK, HIRHU 2 S AR 2 KIE AR, hTEK
RAEMESR T2, IR0 BiE T KNG T4
BEMIVIIT, 2 HEI AR AT LS8 KR .

UbAh, FERVKIRIEERIIERE L, AT DO A
SRR pH AR RSO & 2RI H I T 2 AR
K FBRIESEIG & 208, 8 B H R 2 /KPS it
BRREE . SEHGREE . SR Ta Aok 2 N &,
PAS TR B E T2, RIRBUREE 90 C. 2
HYAF1A] 2.5 hy BHREE 1:4. NaOH %04 0.3 mol/L,
WS SRR 3.1%. K JELIEIEIR L
1:50 I 0.05 mol/L [ HCI #EAT[EIRHEHEL 2 h, &7
HFR IR, G HIERUEIRAEINN 3 AR 18K
CBEYUE o« FVH 212522 ) 0.5 mol/L 1) NaOH Xif ¥
EURE TR, ARSI 3 AR 95% 4
BEBEATUOE, SRR ATIE 33.3%. IKE 75
RIEW pH FUERA LG 23 3% A 5 1 1:90, 7 80 C
KA THREL 4 h, ZHERREURN 8.73%. Raylh#
B L 1:150, EH 1 mol/L KOH &K 4~8 “CHEHEL
16 h, #RJ5 30~35 ‘CHEHL 6 h, HEHURAIE 4.32%; F
IR AFRE R EE 1:150 AN 4 mol/L KOH J&,
30~35 CHEHL 6 h, S5 4~8 CHEEL 16 h, {153
3.78%IIF G 2 hE. FRERITIRH 85% 2. BEZIR,
SRIGHEIERIREL 1:20, 590 ‘CZ&A4F FHREL 2 h, $2HL
FN 17.56%, K 10 1% 2% NaOH ¥4 7 I 215
SR, 90 CHEEL 1 h, VIRAI1RE] 10.45% M S
ZWE. SHOKESEEAML, BRNEIRRIERGE T $E 5
XTSRRI R, (H o T RRBA O B 2% R
HaT5 g, RIARI TG Tl A=,
3.1.2 BRAHBHIRIE

B IR BUETE KSR 3EA b,  45 A BRI
M. BT AREARr & REE P T4 R . 474
BRI, T4 AL R ORI U P £ s 2 i (1
P AIRCRP, eSS S KR T
PR R AN XU B T, RS R 70% 11 ik
ATEEDUAS 2P A & 2 MR, SRR 2 N
22.90%K01 21.50% .« £ S5O WF & KRB I
AR A BT RS, 3 h JE L i8R AR I 4 f54AF
ITE/K CEEFATUNE , ZRERERIER ATIL 27.75% B
TP T KSR B R il 4 B4R Ek 1) SR
K, PUKIZIEEMIFE ZHERHCEN 10.43%, T

ARIRE AR, 60 CHEfF 2 h J5IF & 2RIk
13.88%. 1R KAEZEDAG] N LT 4 K R R HUY &5 £ 0,
40 ‘CHEHL2.5h, FREFENIA 20.22%. BKIif, HAE4HEh
PERGES, BRI R TR G0 M &5 A AN 2 B )i
T TR BRI, Rk, B
& Z BT A R N TS R 77
3.1.3 MIEHBHIIRIE
3.1.3.1  HAERHPEIE

T 75 R BB Y SR FH R 7 I B B VS AR I %
B, PR E I A AN S MR 2 R VA
ek e i 5 PN TITE =T 22 (OE 73 MGV E S
R U3 3o e 7 T BT R I B 2
PRI L2564, 1980 TR BT Z, TERNRE
80 ‘C. KRALL 1:63 HIZAF NS 28 min, AL
N 25.84 mg/g. BT SEPIEBA TR 53117 W 1%
FETHREL 4.8 min, FRAFHFREURN 17.42%. &7
AR R 2 MR ICR B = AR A IR,
T2 VARSI Al 4, 75 B R S0 Rt
PEIRAFAT AL SRR m R
3.1.32 TR

b T 1E 2 BE SR AR v Bh B, Tl
P T RE LRI OV 85 22 0 1SR O AN 2 48 A
B (VA T 32 3 T RIS ISR /M0
RHR LN 1:62, 5 610 W /EFHFE 11 min $2HGHT &
M, PREUEN 7.58%. FLEEP R 178,
TERR T 800 W, 95 CHIZAE FVER 32 min $2EL
W& ZHE, HRIMNIREERACH 4.04%. HIEITR, 7%
P BRI AT KT 32T 7], R m 2 e
AR, (HHTFRES 2SR, Haf, s
ZREIREUT I LK BE SRR, 45 &2 RhimBhiR
EEARATA T SRR, (BRI HoAr
SE IR S RNGRIE, T 2 FOTIESS S, Binlis 2]
B AN R, AT PR s O i o 2 400,

32 WE SN E

FEEIS POKIR RS TR & 2 I S
i B A A REAS B R T S5 A FE PR
FIN WM. o, RN REEREA M
HAt /Ny FEAEZ R . MEZEEEOTH
Savage % —SZIRIEMEABEE. EHEPFRIH
BN TR LIR4S & Savage WTIALENTAAEE, 7Kg 2 2
FEh (0 R RZ IR R L . AR PSSR = S 2
PO S Z BRI, BRI 51.69%. BT,
NPT AR TR 25 BRI AT AR FH B8 T B T
LRI PR AN B A M I A5 . Btk Ah, 4lifb)s
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R & 2 BHIE T I & 1 A A SR AR A R A
VRS AT HE— 0 Hh oy SRR
HFAL R (Ton Exchange Chromatography,
IEC) =& PAEFAC R A M e A, WA shAH i ZH.
Iy B 5 A A B AT RS BN R 2
JIRANIZERTTREAT 73 B —Fh BT T W e 20
FE—3E pH AEM i dmi AN, BRI nT DR %
ZhE R 22 R 2R AT AR A . 55
e U 51 A8 e il Q Sepharose Fast Flow,
L NaCl A EhAHX RIETHHEEWNE
(Enteromorpha linza) 5 B2 W5 (Enteromorpha

prolifera) FE | WV E (Enteromorpha clathrata)

(PIVF & 2 FEA TR R AN Alifth, 2 mlfs 21T 54 4
ANFD 3 AN REH Y . IR EAPIR ] DEAE Sepharose
Fast Flow 2574 TRV IMNG & 2 Mt Talitk, 7
AEL 0.5, 0.6 Al 1 mol/L NaCl {EifiahAH, 47 E5453)
T 4 ANEWEAS . RTINS SR DEAE Sepharose
CL-6B {7 BN 4t it &5 248, L 0.9% NaCl
TENTBI, SEEET 2 MRy, Vri D)
CARHES 584kt 43 B R A4 & 288, L 0.2~0.8
mol/L NaCl {ENRANHHTS ] T 1 N2 HELH T

R 2 AHEESREIIANSSHELR
Table 2 The summary of methods for purification of Enteromorpha polysaccharide

skAl T ik > BN ik ik A ik
IEC Q Sepharose Fast Flow 0~2 mol/L NaCl 0.5~2 mL/min [12]
IEC DEAE Sepharose Fast Flow 0~2 mol/L NaCl 0.92 mL/min [10]
IEC DEAE Sepharose CL-6B 0.9% NaCl 0.18 mL/min [16]
IEC DEAE Cellulose 52 0.2~0.8 mol/L NaCl 0.5 mL/min [39]
IEC DEAE Sephadex A-25 0~4 mol/L NaCl 0.5 mL/min [40]
GPC Sephadex G-75 H,0O 1.0 mL/min [20]
GPC Sephadex G-100 H,0 0.4 mL/min [30]
GPC SephacryTm S-300 HR A 3K 0.5 mL/min [40]
GPC Sephacryl S-300 HR 0.2 mo/LNH,HCO; 0.5 mL/min [15]

IEC+GPC DEAE Cellulose 52, Bio-Gel P-2 0.7 mol/L NaCl 0.85 mL/min [41]

IEC+GPC DEAE-Sepharose CL-6B, Sephadex G-200  0.2~1.5 mol/L NaCl 0.8 mL/min [42]
GPC Sephacryl S-400/HR 0.2 M NH4HCO; 0.3 mL/min [43]

B Ut LLAL, BERE 55 i (Gel Permeation
Chromatography. GPC) % FH T-Wr & Z HE 1) Bl
aifl. VPAREPOIL) Sephadex G-75 BHBAEAE RSN B
Jrli, H 1.0 mL/min AKVENGRBIAHBER, 152]— N
BNy BilEECFIH Sephadex G-100 #E
e, VIOKPE RGBSR R T 2 N2 045 1Ak, 1R
FAB ORI F A SephacryTm S-300 HR 43 85453
2 MG ZHERIA . 7L, BT HERIET 20
Frts FELAT AN [ R SN 8 2 W AN R AL 50 T 0
(1), TSRS ik 2R 2 5 70 R/ N 2 57k
SEEUANF A 03 . Rk, X FEHEAKE
A& P B A [R) 1 2 B 2H 2 v DR S F -5 et
TEHAT /3 B, ATty AT I UM B T2 5
KRZE TR 73 W AT St s 1233 gt AT X 47 o
TEWFE Z R0 0 B P A e S T2 ekt E T A3 21 L
MRS, B ETRAS I — AR 5
TERINEHEA S Lin 241501 0.7 mol/L NaCl ¥
NOE W, K 0.85 mL/min R, R A
DEAE-Cellulose 52 # T &1 227, FH LUK B

348

B, %08 0.85 mL/min i3, KA Bio-Gel P-2 %l
YRR, M b aib ZEA Sy . Tang BRI
DEAE-Sepharose CL-6B & -F32 #2471, LL 0.2~1.5
mol/L NaCl #BCAVEME, Wik 0.8 mL/min, F5H
Sephadex G-200 /i AT 15 2|44k ¥ 2 HELH 53

4 HEZTEREMERE

H AT SCT B 5 2R, (ERL R
FERTHIRJTEREAT 7338, T DR &5 2 W R R vk
SET=IEE, BIWIERREARE ., A5 R iR b
fitt

4.1 fFFEBMEHRE S

WEERE R B 2 RER D, A S EARSE
BRI = MR (TFA) XHg & 2T, HT
SR TEIE 2. B BRESIRA A H
B S 208, FERISI S 2 WA LR R 25
N H0, A YA C ¥REE 15 mmol/L. ¥ 50 C.
SSERF ] 2 h AIDERIREE 1:50 (g/mL), & Ebiff3 %
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N 58.33%. PR B TFA FIRYER R & £ Wik
ATREMR, XM T 24307 T Ak

42 MBEERAEE S5

VIERE MY 5 2 BB RIRE LU D, mTRE
T3 A 2 MR SR RO R B, 2% SR 45
eI FRARA o Li SOV Y el St B (7 T B A i %2
B, AR TR A AR e it BT 284
DFEDSMETER, M 3.1ku ] 446.5 ku Y5 504
BARH TR s i B R i S AL S A A o5 2
KIAE 1 mol/L [HERIRIEH AN 30%id A LA (hn
AR 5%), 15900 W i, 50 C2HF T &% 10 min,
il 2% I BEREAS 2 0TIk 77.88%.

43 WREMEME S

SRR PR R FR AR L, BEARIR R R &
ZHER L AEAEIRAN, T YR R, 2R T
WA RIOGERIERZ . Bil, HTRAETE 2
B 22 AT A 2R SR TR L I 5 v M A Bl 1) 751 C
K3 PR). KSR dlteromonas sp. A321 77

AR [ 20 B R B AP 25 2 0, KIUTE 14 mg/mL
R INN 1.5% FO g, I 4% il s B 2% A 1
pH=6.5. #&f% 33 'C, & 6 h )&, XTEPEMIMEMER
AIIE 61.21%, B =) ERRIE SR Fr BRIt S0
FrB. Zhou ZMYMA 485 U/mL SRIREGFIEILEE,
452 C RN 3 h FRIERFE 20 AP0 9.60
U/mL BJRE, 1E56 CHIpH 4.45 44T, &3 h
BEMEWEE 20, BRAh, IR FEALEERT a-ve kX
s AT R RaEn

ARSI 2 22 W A AR )
Btk Alteromonas sp. A321. STIZEARF A HF & 2 0
B A 2E 20 A TR R T . DEAE-CL-6B 25128 i
EATEAPIR G, SR T A ISR & 2 hERE
fiRlE, 4rHIdr4 ol L1 f L2, BT Ra A mA
g IBE R 741, PRI TEV2 T L1 A L2 & T2 B L)
LRI FEE KRR, b, BR TR — AT
WS B RERIRIE, B ATMIo T — MR & 2 HE
ki, ATCARIEA A T IR £ 2 1,
R —AMEAF D e I

*® 3 BRI S SHEAELE

Table 3 The summary of methods for enzymatic degradation of Enteromorpha polysaccharide

B mEEE  RMIRE REBE/C  REBEM  FH BEIHK
Mg 1112 1.5% 14 mg/mL 33 6 DP1~4 [54]
R BG/HEACEE  48.5 U/mL 452 3 - [49]
RIRBE 9.6U/mL  5mg/mL 56 3 - [51]
a-E R Bl 5.0 U/mL 1% 40 - - [55]
Viscozyme L 10% 45 48 - [52]
HIl 50 g/L 30 108 DPI1 [56]

5 NESHEREMER S INEY
HRT, T 20 YiE R A e

IEFERURMEC, (H2 H AT SCRIOE BON L, 1 H.
I T 8 2 R S5 R S, R SRTE IR FAL
il S PR = IR o R R A . Ly 2P
K FHRRVE ) 4 1 W 2 W Bt =) SO ARAG R A0,
HRHPTRNETERAT TV, AR & 2
WEBEfE =0 KA B (Eschetichia coli) R R
JLTR (P A0 S PR AR, TN 4 (0 R &) BRI

(Staphylococcus aureus) FIFHFEVEMIRY S . Lin 2
FEPGEZL/NR (SAMPS mice) #RA!_E X & £ W%
fl =B AU R A E AT TRIEAE, S5 R R
W R P e] LR B R AE R 5~ 21 TFN-y.
TNF-o 1 IL-6 FI7KF, g 1 B Nt i
K7 (BDNF) (7K, #2) | LR phE o ifE

il Liu Z5REAN T W85 22 W R A= ot T IR ek
TN /N B ) S RTAE WIS SRR
B LR AT DAEEE NO 19504, _Ei TL-18.1L-6
A1 TNF-o S50 R[3RR 7K, B0 INOS. COX2
FTNLRP3 #SE/MA, T E| s Bum rIfEH . Xu
SO = R Ve 5 22 0 B A P 4L 0 (R PSR A T
1T T, Z5RREE 2R = m] DA Rt
2 OH-. AP T DPPH H 3, Mifiies 7 it
SEALIITE o Li T 25 C MNP IR, %52
TR T RINWFE 2R M= b e iE e, B
SE PR & 2 MR =0 T A T AR R
S RN T AR SR 4 RS BR BE ), 1Cso 12 T
0.39 mg/mL, 1} H.45RIE BoRir & 2 MR i =t
EEENI 50 TEEGEHVIKA. Zhang R T
H,0, SEAIEI 2 R & 28 B = b S s 1
RIAREN 2.28 mg/mL FIZERX 525 H HIE NS

349



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.6

BREIER) T 92.2%, miTRISHRERH S 20, X2
HI T SRR A P AR R e, o
TARLFI E SRR AR . Cuil PRI S 2
i R T A ERE IR S, WHIT
2R RINZAE B T ERERMETT ML) R TR
EFRNGITRCR, THE—BIPR O Ik TR I E 7R )
o Besh, Wang S5CEEET WH L HEREA BT
BRI, W FCAE SRR B2 W A = A Pt i
5 HE T RIBRRR A B A A B B VIR &R
Jin 5T ES 20 e b 4549 3 7 R0 0 R R - A -
WAL EP-3-H, HHE 124100+ Nimig i
BB AHNGE, WIS EP-3-H fehs 5 st
YEEACPR 7 FGF1 A FGF2 AE FH T A HATUM R i % o
I HI T & 2 WE R IS MR OO LR, X
R T E SN L TR, 1 H MR ES
AT IR EURS A2 A 52 1) 22 W R gt ok T LA
R F o

6 HILSRE

W E 2R & MR EGEE Ry, WO R
W AR, BAT IR
Hil, #E R0 T ZC H#sa, Hi
TARERAR, T AR s EAR R EOR, PRI el
& ZHERIH 2 H AR s 2 —. 5 —J7 i,
WS ZHEI 5T I8 1E 400 ku DAL, VAREIERIAED)
RS H TR, HAYRE MR ]2 2]
THCRIIBRA, PRI R A e e R Bt 5 22 0
(KT RN, SEHUE & 2 HEREAR ™ P 1 R RUE R 26
AR & ZHEEY I RAH B # L b,
HI T & 2 WE R R B A S i BT AR R %
B BEINZ 0 BESHIAEAE, (A & 2RI S 2
BEREAR =I5 K 3K S 5 DRI, PRI S erAs B 0 W
TR 2 WA SERE IR RE GRS KX T TE & 2 B S e
TP MIRIRIEOR 2 (b B 2R s (E AT A AR
FIRA EE e E o
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