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Abstract; To learn the effects of microorganism, light and aeration action on the inhibition of straws on HABs algae and
explore the chemical composition related to the inhibition, eight conditions involved in autoclaved or not, airproof or
oraerated , light or dark were set up, and chemical compositions and inhibitory effects of extracts obtained under these eight
conditions on the growth of Phaeocystis globosa were analyzed. The results showed that the antialgal activities and
components of extracts under various conditions were different. Even for the extracts under the same conditions,
significantly changes in inhibitory action and components were shown with the development of soakage. The extracts
obtained under the not-autoclaved, oraerated and light conditions, respectively had not always higher inhibitory activities

than those obtained under the autoclaved, airproof and dark conditions. These suggested that microorganism, light and
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12 4 R % TR E SR I HIRTE 473 B ( Phaeocystis globosa) 4 K IR 5185

aeration action had important roles in the inhibition of straws, which were responsible for the differences in inhibitory action
and components of extracts under the different conditions. However, microorganism, light and aeration action, respectively,
did not always facilitate the inhibition. In most exiracts with high antialgal activities, the levels in phenols and fatty acids
were higher. However, in some cases, the extracts with lower phenols and fatty acids had high antialgal activities, whereas
the extracts with weak antialgal activities had high levels of phenols and fatty acids. These indicated that phenols and fatty
acids maybe played an important role in the inhibitory effect of straw, and that some algal promoters and algaecides other

than phenols and faity acids, existed in extracts.

Key Words: harmful algal blooms (HAB) ; straw; Phaeocystis globosa ; phenol ; fatty acid

TEFFHIRI BE 2 K LB B AT A2 X R IRGI R mAS TR EE Amsan R E2EE" >, B
KEFEZ IR, RER I EE T RERIE TR P EEN LAY R, EXFYRERBITHEARA N, R &H
FEAE Sk PR D T AR T 7 A B B AR Ko Ball 250 BB, B K3 A IO BOR A 23 Microcystis ¥
A BRERRERNZEBOR AR I H BRI HIER , EMER N , e YRR R R KM BRI T LA
f9. SRT, Ridge ZHHE HH , RGBT BA WEEIER, S Y@L AT AN, FEFFRM RS
BPR R, RESEEINESE NSNS ET N BERMMENR . B TRTAFEERMGTHRE B
FAk, FI A BT B AR B SR TS PR T Aok B EALEY Y o Everall £ jBLIZ L1048 H , REFT RO EE
YEFVTRER L AT , R Z MR Y I, R A 2 BB RERM &R, BiRGER/A AT AERBR LM
EERRN o A AR HERE— SR BB RERRTE T A RS B E R R sk e Kk T
HIREH AT A e B R R RIS . B, Y ESB ARSI EEAAE
EHEm,

BRIE 528 8 ( Phaeocystis globosa Scherffel) B—fH A FEHREMEL, BiEE AL, HEF BT
AR BRIEAR TR K W EE RS TR HMBEN EHIFR, AP RBE M B, REY
RRESE BSEEMER5EEN 8 MERHEAM, ENA RS T R MR H R M EE Rk
B B2 2R HLESE , A SR B D6 BRFE KB DU RS AR R BE 2R AR K R ma) , SR RS AT 4 s it 2 At
1 #EERE
1.1 ¥

BREEERBFFBT A 2 em KIH/NEE, — BB K T, —H BB TRRE , R T

S BRI A7 B BE ( Phaeocystis globosa) )3k ¥k B BEFE K2 B S B 142446, 1997 4F 7 A3k B HaFig i,
BTREN(20 £1)C,J6HRERE N 4000 1x, BEE o4 12 h:12 h OER A TREEFRA R, B
B33 AT KRR €72 35,

2 EXWAE
2.1 FEFFRERHE

B 10 g FEEE 12T 200 ml Z81BKH , @AM 0 :© Bl REER;Q A REJEH;Q
W AEJER:@ A AR NE;® L JRE B Al JRE ;O TH  FE 880 Al A
A, BE R 25C , R E K 4000 Ik, JERE LA 12 hi12 h, 43 3 #LIRH, BIEEE 25108 1 A~ H 3 4
Af6 MR, BIEEHR)G, B HB ALK I8 2 BT BURL,0. 2 wm — IR PRI U8 Bt 4, B KB it
TR AR &

2.2 FEFRHBRITELR

] R I KEHE T8 = Apeid , 2RI ARFEZ G T REFTBHBFTFEHB 2 ~20 ml, AR EBE K E
MY TIARBATFS B8 1.3.5g- L7110 g-L™", ZEMEAHN 2] 20 ml, i1 A 20 ml 2 fEHRE R £2 RS
0.2 mol-L~" HEPES, i pH % 7.0) 160 ml ¥4 340 fd 8% , 7153 100 ml 4055 EE7E 2 x 10° 4L~ By 3540 ffg
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5186 £ K5 % K 27 4%

B, BBATREMESR, BHE 3 T, BREUE, RAZOURELHECRAREE,ITHE 4 d Ty
W, MRIEA FER BRI A H 2R, B H I HIZEN 80% BN AR R AW E ,, L BAF A G T BRI
JIr A58 HH IR A B
MHIZR(%) = (FIRAREE - LRABEFE) / XHRAREE x 100%
2.3 BRHEBEESENIE
BB EBURRIRE, RS Ee L 2kmz",
2.4 RBHBRSAEEE- RS (GC-MS) 4347

REFFIE IS AL 22 A 9T E , B Zhu & Mallik™ f9 773, BURSFTIR % 80 ml, I 2 mol-L~'NaOH
BWUE pH 2 12.0 DL L, WEBRBRIS Y Rtk ik SRR . kiR 12000 g B5.0> 10 min, | {EWH
80 ml IE CAEBEY 3 WK, EREEEZ R, KEMH 2 mol-L™ HCI # pH Z 3.0 M L, F /I 80 ml Z.FRZ.BB¥E 4
Wo WEZRZERENZ, IMATK Na,SO MK T4, 39 CheEAREZRIES, N2 ml RS, 38
KR BAEEREH T,

M, N, ST R BRI, A 0.5 ml B9 N, O-X( = F SRk 3 ) =R ZBERk (BSTFA ) )7 30 min J&
I, BRI S B 50 CREF 2 min, BFFHE 6 C-min ™" ,270 CAREF 10 min; FHLIRE K 250 C;
PTV BEFE OANIAIRE N 44 C ,BFFHE 14.5C-min ™', 3] 280 C{RHF 1 min, B NAR, BRKFEHR N 1.0 ml
-s™', itk DB-5: 942 0.25 mm, HEF 30 m, RZEE 0.25 pm, FUERMARM: BEN 70 ev, B FIRBE
200 °C, RFLEHF R, HHETEE Y 20 ~50 amu, BRI R % 4. 80 min, KII%5 5 NIST 2.0/ EPA/ NIH
FEIEPRERE R T R R IR IE R RER SR KA, B E SIS, BERA—4EHEheYw
RS &

3 LBER
3.1 AFEAMT RS H B3R

ARSM T BRI R MR AR SR A A KM B AR, b AR R &4 TR
TR R AP BERCR , AR YE A R Mk B R VR B 1l 28, S8 0 B R 3R B 80% BV HH VR By 48 Ve FE (A 4 T
AREFHR) , gk 1 fim, TUEH, 1 SABRRHS, RERERL(Q) A ERERL(©) HMEER
i3 MARRAT, BER SR (O) MR KR (®) HMmEEFRREE 6 M REEATAEREL
R(Q)MAEEREHL(©) HIWWEEHRE; 7 TA LRAF , AERERE(©) MEEA & #EL(D)3 4
FR I EEAE B 55, 76 S vk B YE B P W B A K B M HIPE

£1 IPERILET 80 %R MAEFTEHENLERE (s L)
Table 1 The dose of rice straw extracts when the inhibition ratio was 80 %

B aAtE ( B ) Soakage time ( month)

%5 No. AbFE A4 Soakage conditions

1 3 6
1 TH JRE M Autoclaved, airproof and light 7.9 5.5 11.2
2 A JRE . JEME Not-autoclaved, airproof and light 9.0 16.5 4.2
3 TH B & 6 Autoclaved, oraerated and light 8.3 12.1 11.5
4 A H A E LI Not-autoclaved, oraerated and light 9.0 14.2 10.4
5 TH JRE 8L Autoclaved, airproof and dark 6.1 5.7 11.2
6 ABH JRE B Not-autoclaved, airproof and dark 4.1 — 4.1
7 T A S Bt Autoclaved, oraerated and dark 15.1 — 14.0
8 A A E 8k Not-autoclaved, oraerated and dark 9.2 13.6 11.4

3.2 WTRHANEHITE
AR M BB RS R B, AR A FEIIRG B HB By B2 RR K, S8 10 ~60 ng-L™'
GA WY, 1 MAREHT , REREEN(O©) MAHA Rt (©) HE R ;3 MABREH S, THKEK
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12 4 R % TR E SR I HIRTE 473 B ( Phaeocystis globosa) 4 K IR 5187

TR (O) MR ER(®) HE R ;6 MAREBAT TER EARHA(Q) &RF, BEL BRE6MAHE
BB, M3 NAHTEER, P ,6 MHHARRELR(Q) MILEA LEH(©) HiExd, TUEH, &
B & 85 MEAE R IO M
3.3 BHWAYHEE-FE (GC-MS) ot

ARZMAEE 1A .34 A 6 4> AEHBER MR ED REMEN S BINR2 ~ R4 fim, fP 1~
8 7l 8 FpAb AR (R 2) .

£2 TR%HRE1MAHRSHBFRUENAZESRAN SR

Table 2 Identified components in straw extracts under different soakage conditions for 1 month

b fA 1 Components FXTE & Area (% ) Relative content
Sort 1 2 3 4 5 6 7 8
i3 Z. _J8 Ethylene glycol 1.68 0.11 0.35 2.31
Alcohols PA=F& Propanetriol 0.89 2.75 1.57 0.68 0.70 2.59  0.22
2-F 5 T 2 2-Methylbutyl alcohol 3.46
2-8 % T B2 2-Hydroxybutyl alcohol 0.32  30.10
S 2-Propanol 1.73
2- R E A 2 2-Hydroxypropanol 1.82
3-RE-2-F EHEE 3-Hydroxy-2-methylpropanol 1.77 5.85 0.14
4-8 52 -F H AR 4-Hydroxy-2-methylpropanol 17.11 9.85
3-F & F 4- B A 3-Methoxy-4-hydroxypropanol 0.25
SR E K B 4-Hydroxyphenylpropyl alcohol 4.97
71Vt Subtotal 0.89 9.75 1.57 0.79 1.37 58.28 4.90 13.67
AE B ER 2-F AR 2-Methylpropanoic acid 1.55 3.28 10.77 7.25
Fatty acids  2-F1 3 TR 2-Methylbutyric acid 0.66 0.32 0.91
3-F & T R 3-Methylbutyric acid 2.48 0.44
TR Penanoic acid 1.92 1.87 0.82
ELER Caproic acid 7.67 2.93 1.07
+ IGER Myristic acid 5.19 2.91 5.88 3.03 1.39 1.99
+75B2 Palmitic acid 2.17 1.11 1.97 7.12 2.27 0.94 1.46
+75458 Hexadecenoic acid 2.15
+ /\B& Stearic acid 1.43 2.39 1.10 3.16 1.69 0.74 0.95
9-+ )\ J&ER 9-Octadecenoic acid 5.08
T —& Butanedioic acid 4.02 6.14 4.74 0.07 5.48
T )& Butanedienoic acid 0.64 0.71 1.48
. _#R Pentanedioic acid 1.06
32 PR Octane diacid 1.10 0.90
F_FR Azelaic acid 1.30 1.06 0.55 1.59 1.29 0.21 1.30
2-1k i B BR 2-Furancarboxyic acid 0.71 0.62 3.17
2-BkIE Z, B2 2-Furanacetic acid 1.09
D-fl$Hz {8 ¥88R D-Arabitic acid 4.01
+75BR H 1hBE Hexadecanoic acid glyceride 0.53 1.24 0.71 1.58 1.52 0.39 0.59
+/\B2 H ihBE Stearic acid glyceride 0. 66 0.47 0.90 1.21 0.27 0.75
71Vt Subtotal 10.08 22.60 20.38 38.97 18.73 17.41 8.65 17.11
RERIR  2-BEZ R 2-Hydroxyacetic acid 10.48 9.36 8.11 2.02
Hydroxy 5-$2 3 7, 8 5-Hydroxyacetic acid 0.42
Carboxylic  2-¥33F AR 2-Hydroxypropanoic acid 4.50 1.15 4.09 3.17
acid 3- R EA MR 3-Hydroxypropanoic acid 2.37 3.62 3.14 2.31
2.3-"#EHAR 2,3-Dihydroxypropanoic acid 1.13 1.26 1.07
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gk
iiu fA 1 Components 1 - #HXZ@ B Are: (%) Reslatlve con;ent ] 8
3-8 & T MR 3-Hydroxybutanoic acid 0.98
2-3R5-3-F 2 T B8 2-Hydroxy-3-methylbutanoic acid 3.75 1.59
3-8 5-3-F H T B8 3-Hydroxy-3-methylbutanoic acid 0.09
3,4- "8 E T 3 ,4-Dihydroxybutanoic acid 0.48
2-8E T —FR 2-Hydroxybutanedioic acid 3.32 2.60 3.61
2-BRE R B 2-Hydroxypenanoic acid 0.48 1.72
5-RE R B 5-Hydroxypenanoic acid 1.86 1.24 0.24
2-R5-3-F H % ER 2-Hydroxy-3-methylpenanoic acid 1.16
2-R5-4-F H 7 ER 2-Hydroxy-4-methylpenanoic acid 4.97
2-$2 3 7 R 2-Hydroxycaproic acid 3.46
3-$2 2 O R 3-Hydroxycaproic acid 0.05 0.52
3-8+ POER 3-Hydroxymyristic acid 0.21
5-32 FA 2L 5k i FA R 5-Hydroxymethyl furancarboxyic acid 0.88
71Vt Subtotal 21.79 3.99 20.93 1.24 17.28 7.53 14.70 3.92
By &} Phenyl hydrate 0.11
Phenols FHH B Benzoic acid 1.79 2.70 3.15 2.60 0.62 0.12 4.03 1.05
K Z.FR Phenylacetic acid 6.07 23.39 1.69 1.73
ZHBR Phenylpropionic acid 4.43 0.32
4R 2 F 5 F B2 2-Hydroxybenzoic acid 1.82 2.60 2.30
SR E K R 4-Hydroxybenzoic acid 1.90 0.16 6.85 3.02
SR E K B p-Hydroxybenzaldehyde 4.59 6.29
FHEFR Vanillic acid 1.57 1.97 1.69 8.43
FHEEE Vanillin 2.99 2.99 1.28 0.34
T #&BR Syringic acid 0.93
FERFH Z R p-Hydroxyphenylacetic acid 6.87 0.24  0.56 3.76
SRR FFETAER 2-Hydroxyphenylpropionic acid 3.06
[E] 2 FEAER 3-Hydroxyphenylpropionic acid 6.91 6.21
SR EE AR p-Hydroxyphenylpropionic acid 3.50 0.48
3R LA BERTR o1
3-Methoxy4- hydroxyphenylpropionic acid
p-EFE PR p-Cinnamic acid 8.74 10.94  0.68 13.84  0.26 0.86
BaI24 R Ferulic acid 0.50 0.32
71Vt Subtotal 23.91 30.50 28.33 35.25 34.24 12.58 5.76 2.71
FHAlh Other  9-/\BRMHBLERE 9-Octadcenamide 1.18
K5EEE2 B2 Long-chain alkanes and alcohols 43.33 33.16 28.80 23.72 28.07 4.20 65.99 58.98
BT Total 100 100 100 100 100 100 100 100

MFE 1T, 1 B AR b BRI S R L EA AR MR (Q©) , BRI A B R AR EM
TEREHENAHBHBE(OO) o Xt AR, OHFIBIRAMBBRAEY & BRME, S0+ AR AR EZ
R p- BT ARH B+ B H BB s 5 WA R, ©@A AR A B BRE W1 IR & B 3 LB,
FETHR. AR TARE-R.BFERpFERFYHR. REBROFTIEREEREXLESY,
5 58.28% ,

3ARRMEAT , REREOEH (O) MEERK KA (O) MWEIERRE, A ERK AN (©) LA
FRDOLH () MEERRSF . NKR3 TEH, OHRERRAXYAS B ILER, B 5-BE%H P RE;©
HBRRKY A& BB, G R ERR 2. 5- T 2R K ZRmF, ONOHRITRES ]8R, O4
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12 4 R % TR E SR I HIRTE 473 B ( Phaeocystis globosa) 4 K IR 5189

BBV RS BB ILE R, SF TR AR TAR.2,6- T EN P K LRF.

£3 TRZHRE3MAHRSHBFRUENAZESRAN SR

Table 3 Identified components in straw extracts under different soakage conditions for 3 month

iiu {424 Components 1 : *Hﬁ;ﬁ =B Are: Relatlvescontent(’:; ) 2 8
B P Ethylene glycol 9.57
Alcohols  3-3R%:-2-F EHEE 3-Hydroxy-2-methylpropanol 2.00
ZF i Benzyl alcohol 1.30
/Nt Subtotal 9.57 3.30
AE B ER JX.B8 Penanoic acid 1.56
Fatty acids E.fR Caproic acid 4.14
322 Caprylic acid 0.28
+ IGER Myristic acid 7.90 1.99 9.28 4.48 3.65
+75B2 Palmitic acid 6.54 4.01 6.33 3.63 2.99 3.65
+ /\B& Stearic acid 4.35 4.07 2.49 1.56
9-+/\BRIHER (1HBR ) 9-Octadecenoic acid 0.68 2.60
T — & Butanedioic acid 1.06
2-1k i F iR 2-Furancarboxyic acid 2.79 1.78
2-Bk I Z, B2 2-Furanacetic acid 3.94
+75B2 HilBE Hexadecanoic acid glyceride 1.18 3.84 2.99 2.60
+ /\B2 HihBE Stearic acid glyceride 1.03 2.49 6.25
/It Subtotal 3.85 21.28 5.99 23.52 8.45 15.43 21.87
RERIR 3-REAMR 3-Hydroxypropanoic acid 1.01
Hydroxyl 2-#2% B @R 2-Hydroxycaproic acid 2.62
Carboxylic 2-33%:-3-F 3 T B8 2-Hydroxy-3-methylbutanoic acid 1.06
acids 3-RE XL 3-Hydroxycapric acid 1.04
5-3R F E ik g FA R 5-Hydroxymethyl furancarboxyic acid 1.42
/N Subtotal 6.11 1.04
By &} Phenyl hydrate 0.4
Phenols &) B 2 2 B m-Cresol 2.03 0.52
2,5- R T EEE} 2,5-Ditertbutyl phenol 2.30 1.47
2,6- T EXTH B 2,6-Ditertbutyl hydroxytoluene 1.87 3.13  0.64
B R Benzoic acid 1.14 0.87 1.04
SR R 4-Hydroxybenzoic acid 0.59 0.19
FHEEE Vanillin 1.56
SR E B p-Hydroxybenzaldehyde 1.03 1.04
K Z. B8 Phenylacetic acid 0.55 4.00 4.69
ZHBR Phenylpropionic acid 1.11 5.86 2.60
SR E XA p-Hydroxyphenylpropionic acid 0.47
[E] 2 FFER m-Hydroxyphenylpropionic acid 1.04
p-%E M p-Cinnamic acid 0.84 6.0 1.49
/It Subtotal 1.61 5.69 3.14 9.53 14.23 1.49 15.63 0.64
HAh Z. ¥ Ethylamine 0.71
Others SHREHZ §E p-Hydroxylphenethylamine 2.43
K 5EEE 2B Long-chain alkanes and alcohols 84.48 68.00 88.44 68.33 72.24 83.08 61.46 99.36
BT Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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F4 TRZHFRE6HMAHRSHBHRUENAZESRAN SR

Table 4 Identified components in straw extracts under different soakage conditions for 6 month

ES] #4847 Components FXT S & Area Relative content( % )
Sort 1 2 3 4 5 6 7 8
B P Ethylene glycol 1.89
Alcohols  PJ=JE Propanetriol 1.33 0.18 0.67
1-FA -1 ,2-FF % 1-Methyl-1,2-ethylene glycol 1.18
/Nt Subtotal 1.18 1.33 1.89 0.18 0.67
B BiER 1-& 13| Z. B8 1-Hydroindoleacetic acid 1.03
Fatty acids 2-Fi Z: AR 2-Methylpropanoic acid 8.54 2.29
3-F & TR 3-Methylbutyric acid 1.59
JX.B8 Penanoic acid 1.10
C.f Caproic acid 1.49 25.78 23.34 0.7
+ IGER Myristic acid 7.91 11.21 5.60 2.64 10.58
+75B2 Palmitic acid 4.63 2.97 7.93 3.75 1.83 1.39 5.45
+ /\B& Stearic acid 0.18 1.92 4.03 2.52 1.32
. _ R Pentanedioic acid 1.48 1.34
TR Azelaic acid 2.01 1.13
2-1k i F iR 2-Furancarboxyic acid 0.66
+75B2 HilBE Hexadecanoic acid glyceride 2.41 5.04 4.23
+ /\B2 HihBE Stearic acid glyceride 1.77 3.78 5.13 0.77
/Nt Subtotal 21.06 35.80 6.48 31.99 21.22 36.79 1.39 16.73
RERIR 3-REZ M 3-Hydroxyacetic acid 0.50
Hydroxyl 2-2E B 2-Hydroxypropanoic acid 6.66 0.21
carboxylic 3-32% TR 3-Hydroxybutanoic acid 2.28 0.96
acids 4-8 % T BR 4-Hydroxybutanoic acid 1.17
5-8E %M 5- Hydroxypenanoic acid 0.25
3-RE XL 3-Hydroxycapric acid 0.55
/Nt Subtotal 6.66 2.28 2.88 0.76
By &} Phenyl hydrate 1.02 1.16 0.95
Phenols o B Z: 5 Ef 4-Methylphenol 1.17 0.61
2,5- R T EEE} 2,5-Ditertbutyl phenol 1.46 1.36 1.85
3,5- " E B 3, 5-Dimethylphenol 0.91 1.78
2,6- T EXTH B 2,6-Ditertbutyl hydroxytoluene 2.64 1.91
FH B Benzoic acid 1.19 1.46
SR E B p-Hydroxybenzaldehyde 0.85 0.68
SR R 4-Hydroxybenzoic acid 8.14
FHERR Vanillic acid 16.22
K Z.FR Phenylacetic acid 0.51 5.45 1.41 3.59 0.19
FERF I Z R p-Hydroxyphenylacetic acid 0.90 26.37
SRR F ISR 7 BR m-Hydroxymandelic acid 0.17
ZHBR Phenylpropionic acid 0.42 3.43 11.68 3.66 0.21
[E] 2 FFER m-Hydroxyphenylpropionic acid 6.78 1.76
SR E XA p-Hydroxyphenylpropionic acid 22.60 8.36
p-H HBR p-Cinnamic acid 0.78 1.17
/Nt Subtotal 29.96 12.27 3.02 2.64 24.05 42.59 30.28
H At 9-+ \ Bk BERE 9-Octadcenamide 0.98 1.11
Others 2-Z, 1Y BEER 2-Ethylacridone 5.80 5.48 0.68
K 5EEE 2B Long-chain alkanes and alcohols 34.36 49.65 89.17 63.48 49.24 16.45 98.61 50.85
E3T Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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12 4 R % TR E SR I HIRTE 473 B ( Phaeocystis globosa) 4 K IR 5191

6 NMRABEAHAP , FER LR (Q) MABR AL (@) MEERER, THEA K td (@) WEEH
B WHLEH, QH@ARBN RS 2B 5, OHBBREY R BMAR, S5 T UK. AR HRERZR
BRERRRY; OABEYHESBRARE, FEHEMD BRI RS H M
4 itig

HEBats !> RER MBI AR TFREAT b B RGN RE RIT IR b b W R
B B FRGK RIS B 22 AR e, —E LR, AT R B A K% BB R AR #E
Y1 B RB OO BT BEER RN REOAR -, EEHUBETFENE R, MEWRS I
FAREMBEERFLA? BRER SRR FRMBEER? SRR RIEAR S SE W, B 1
YWATERE. ARFHEEY BB AADCRXFS W EE RN , BT R =, A S0k E
8 MNMEMEM, MBI T AR KR T RB IR W N MBEBCR A5, 30 T HIE LR,

ARE R, ARIFARHGIRBRE BB REERAFEBRRER, B HB A ER SR BEAF. B
FEEEA AR, FEE R A R T, RN S R AR R, RRXEH BESEMERA
BN EEAE R A — B8 T AN I KT 4 B S AT . SREEY AR I E— RIS R HER 1k
YRR, SR UA — A R FREFF = A B IR IR, | XSRS AR A B i S ot B A A MR T 57
MAEY R A ST A MBEY R AR EEYW, MRV EN = ERZ MERESERAMNESR, 1
—REX AR EZZHME RN TR

R, 1 N ABREAHPNEEARRN A EREHECEANTEREHLAR BB (GO),
BB PR BBREY R SR LB, 3 MABREAY, TERELR(O) MAEREHLH(O)
BEARR. OUBRERREYESTELER, OHBREYETEHER, 6 MAREAS, AEREN
R(Q)MARKREAL(@) MBEEARER, BHBETRIRSEHNRE, OUABREYEBBESE. TLUE
H, IMEAE R E H B P AR BR AN (2X) ByBR S i & &35 8 RS, 1R IR R AN By BR 2K M) R AE #5 4F
WEAERHHEERA G, X5 Everall SHBIG LR R XM, Everall Z7E LIRS FT #8500 b % 58
ZRPMBEIE RS, BN KRR B K YR, FREA — & BMMRASYR, WiFL3xm'” " H,
B BRSFIK BERR I R B #5584 fh B A K FE o

SRR, AREAPAERERNE(©) MELEA FEEH(©) MEEARS, BRI RME R
YR & B IFAME, SRR T T BB —2u v LUE B84 KW it , HAE 4RI T IR R A B IR K W il
BN BERCR , AT 2 DL AR RO BERCR . 3 VT LA 200 o A R A A 4 4 PR By — e R T R3S . RS AT 7ER
LI AR AP IR B R T BB L 7 — SRR R e K R

3ANARMAS, THERELROHEARMBEEARE,BR BB P IR RN REY RS &IFA, T
BRERRAYIE S BB S, G5 S-RREREF RS, Fi, TRSHLAHSE5E B IEEREHITH 5
HIAE M . BRBRR T ARH BR A B IR W ok , A AT b M A A AR B I B i . RERIR T RE RA il 3
KHEKKER.

5 4ig

AR T RANRBFR BB ERELHBARE, RP iz ats 8 E 25 HAeY bR
MASXBATHNBEEREAEEZH, MEYREN=AERZNERGAEANER, 2 —H R MEACRW
FMEZHMERNTH, Y ERAASIHELRE R FMEEEY RN =LK BT IBUBRM
By BRI IR AL , REFT B B E BB TEAT R A AR v o) P A A ] DA B 3 i il SR A A K I R
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