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PR M X K FE AU R A B B SR

K &, 8 I, AER, KIH, T K, ERF
(LA KA R FE, &8 230036)

O E: RAASARA) 2R A=t X ERXEN A TR KEEARB LD EE, KAL)
89 77 R T A L ST R AGEAE TR A 9P E e, B R A A AT AMF R R T A AT KRGS AE R
T EREE QSR £AEEAR. DNA &r. BALBRTANAZE ., Lm0 NEE & P vABORAS G BBl & P69 %)
", il it B A 2 RRIR R T H 5 8 AR R BRI RAGA) %ok, R AV, WAREL 94 hAREEAERA A K
B IPHA E M, F¥ ECsofiA (1.0629+0.7959) mg Lo A H AN T a9 H MK, =T LUk A #RE9-F3 ECso
{EAF A KAGEAE R A AT A AL AR AR, AL FRAALA G SSK, ALt ER, AR
AMALE B, DNA A2 ATERE QS E MK, AAELME POD. CAT. SOD 4= PAL 4 AMa4h A sl il & 14
&, BA—REF AN BRKBER T T 4.8x10° mg L AAE L &R, HwiefAEH 25, 30 F2 35 mL B,
S AKAGLAE R 69 08 BB AIA 90.40%. 96.29%7A= 98.17%, L3RR FIRABMIGHARY, B RGEKEL,
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Study on the bioactivity of prothionazole to Rhizoctonia solani caused by rice sheath blight

ZHANG Sen, TAN Li, WANG Zhangxun, ZHANG Lixin, LI Miao, TAN Genjia
(School of Plant Protection, Anhui Agricultural University, Hefei 230036)

Abstract: Prothioneazole is a broad-spectrum triazole fungicide at present. In order to clear out the bioac-
tivity of prothionazole to Rhizotonia solani caused by rice sheath blight, the mechanism of action of prothi-
oneazole was preliminarily confirmed by determining the contents of DNA, MDA, ergosterol and protein in the
hyphae of R. solani, and the changes of defense enzyme activities in rice, the osmotic pressure of mycelial cells
and mycelial lipid peroxidation were studied with the method of physiology, biochemistry and molecular biol-
ogy. The control effects of prothionazole on rice sheath blight were studied by a field experiment and bioassay
in vitro. The results showed that prothionazole had high antifungi activity against 94 strains of rice sheath blight,
and the average ECs value (1.062 9 £ 0.795 9) mg-L-! of these strains could be used as the baseline of the sen-
sitivity of rice sheath blight fungi to prothioxazole in this area. The changes in DNA, soluble protein and er-
gosterol contents in the hyphae of R. solani treated with different concentrations of prothioconazole showed
that prothioconazole would lead to the reduction of sterols content, the increase of the osmotic pressure of my-
celial cells and degree of the mycelial lipid peroxidation, and the decrease of DNA and soluble protein contents.
The activities of POD, CAT, SOD and PAL showed an increasing trend under the action of a series of insecti-
cides, and they had certain inductive disease resistance. The results of field efficacy experiment showed that
prothionazole suspension at the dosage of 25, 30 and 35 mL per mu in the concentration of 4.8x10% mg-L-! had
good control effect on rice sheath blight, reaching 90.40%, 96.29% and 98.17%, respectively, and the control
effects were similar to those of the control agent, thiofuramide. The safety evaluation of prothionazole on rice
showed that different concentrations of prothionazole had no significant effect on the normal rice growth.

Key words: prothionazole; rice sheath blight; bioassay; mechanism
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HH 37 A 22 #% T8 (Rhizoctonia  solani) 5| 2 I¥) 7K 5
SURRAE IR E A T, LR S B S i KRG b
PR, ARMVBE VR RORAN ., T AE B TE AR,
Dy NS RZ M . H RTBIVE /KRR SO R 32 B
TAEEZGR, (BHXEER MR LS5 24 7 118
X FMEIR T~ E A D2, Bk, WIS, &
a2 ARG, RS BRI PR S0
Wi 24 S WK B TT 1] PRI M (Prothioneazole)
RMEEFHE AR, T 2004 FAELE T
=W A HAL, R AR R
REH), SWEMAAEL, £EHATZMNHR—
FEARTEANC IR B PR /N 22 F KSR A BHEY)
i DL T 3G B BT V6 RSCRS), {E X KRR SR T
BRI PRI R A E LB i i L R R 7. B 1
Fe K RESUR R B A S o 2 —, B ERERE %
FHOHL, AT Re sz Ae AW I —H o, AT
TR 2 A . A A SN s T TR 22 T o A Ak
PR, TN I RGN 2 T B0 R B B 22 1R U AR
o, BB SR R AR RS E M. DNA 2 /KRB S0
WY, #7 DNA S, MIEIES 7%
EARTREST, BRIK T OKFESURE R B AR, ATTiE Lk
T IKFESURG I B R &

SURT T B 22 11 PR JSURE R M2 238 s ik ) T 22
ST B PSP ST 1, T 6 A AT S B A X R 22 41 ff
(RIFE o 27 FF1 §5S T A L T 20 B ) B B2 4 i o
REME AERP AR BB I BN 1 . AR TR A = G 25 4
A I T TR AT M B ) 5 B C-4 - FR R SZ A S . e
R A A S B R ) 2 2], AT S B
(IR SRANIET . R 1 B AR O 7K ARG SUR o5 11 1 AR )
W, SRAHAEYIINE B J7EREFE T P R P K
SUR B AN BT P, 38 H [A) 245 0 Be A T 7
BI7I6 SURK R RO SR KRR 22 s B FH AR B AR A
o3I TT T R B PR KA SR 5 1
R A A, ZMAEEAGH. DNA &%,
b 22 R oI S AR B TR 22 A e s 1 DA R /K R
BI7 AR S 1 B . BT B A R A B P K RS
ORI R AR FHAIL,  AKRE 2 A gt A P F R
i AL 2 R 2 ER AR s
1 #MRI5EE
1.1 KRR

B 996 5, sk 31, ZHREFHFFFIA R
Ar R,

1.2 ilEk
94 BRIKFESHEI B (Rhizoctonia solani), H%

BN R ) ORI 2= B i s BE S I = F2 i, 2
M2 15 B TERE BRI RE 7 B %€ s .
1.3 IR RER

98% N MR 25 (HF =N EHNE), <l
AGAN B PR A F]; 4.8X 105 mg- L1 P 12 M
BIFAIH T HAZRERE), LA G LB mH
BRATF]: 43%JF & FHN, AR R AR
WHERAT: 2.4X105 mg-L BEMIEIE &%, H
A H P2 TR S At
1.4 AREMXKIESULRE KRR SUR N E

FREUABR B M SR 245 0.02 g, 561 8 mL To/K 2%
Wifk, ARG R 725K E 2] 50 mL, FECH R BN
400 mg- L' PIRER . K5 P FH Z8 17K B ) A [l
JE£ V) A PR T PR T 2% P o R P T 22 A K ey
SEKFESURR B 7 ), FERHE &R, K hc ]
TFHIMRE N 5+ 104 20, 40 F11 80 mg-L-1 f 75 fi 14 Ik
WS SmL, /Al NE] 45 mL PDA £ 7R3,
RTG53 3 AR B PARBE SR 3 d St
WA LHER 5 mm 3T FLASHI AU, R T 157
mArge, BT 28 ClEEREFM T EI B 2 d.
WHE 3 RES, ULEHAKEANE. 2d EHTF%
AL B TE B AR KN, X 2 T4 R e,
SIS S, A HEAE DPS THE H ECso

F Excel S PFRAEE 94 BRSO B PR (1) U 3 A
B, FRRRHE ECso EIIE L, H4 H M & 2R AN ]
IR FEIX ], it RN IX (A AR e, AR
LA IX AR o DL ECso {E AREAAAR, AH R ()52 H
PR, hIEE AR, Hdid DPS BT IE
AR . 5 23 E o AT B RSB IES 7
A AT B R EHR 2575 ECso “FYMEAEAIK
FELURE s 0T R UL 28
1.5 AREEITKESEREEBRE KRN

VG IR FE SO R F 0 LE 5 AN [) VA< B TR 7 o e
] PDA £33 1, 28 CTH:FR 4d. BKE FHAE
IR E AP 22 5 PR & 0.2 g IIANE] 2 mL 0%,
IIAEZ 5 mmF12 mmAWERS 14>, FAINA 1.5 mL pH
7.0 BERRERZEMR, TERURIB A BRSO RS 201K,
HRF| 10 mL BOE I EEE 10 mL, B4 15 min

(4 °C, 4000 rmin"), WHLiER&H. W E—P

PRI S0 270 A ER ) 3 BT AR (B 1 mL
TN 5 mL HSElE G-250 R, EFEJRMN 2 min
Ji, 1E 595 nm 5P R RIS 6 RETHIN 2 R
FEU-S155 24 137 1 2 Atk it ZRdE A T R8T,
1.6 AREMIHREEREZERTSEHCEESI

3 I0 DB B L2 T BV MDA e R
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T FA TR B T i TR 22 i o o AR AR R R
MDA & &K F A L2 BRI e o K507 it B 22
& PD BEFRMH, T 28 ‘CLL 160 rmin'! #EE;
3d. KRR ER e 2 PD BRI, T
28 °C LL 200 r'min! $ERF 12 h, ZRIHIELHE S
WA 22 . B 0.05 g W22, A I 0.05 mol-L!
f) Tris-HCl ¥ 2 mL, FAIRIR A BRESACE R 2]
W, BSR4 CF 12 000 rmint! ZL 20
min. WHL g 1 mL T80 2 mL 508, Fn
AN 0.5%FARE L ZER 1 mL, T #K+ 30 min,
SRV AHIZR 0 °C, ELPLO °C. 4000 rrmin! &
> 10 min. LA HIEEE T AT 450 nm.
532 nm F1600 nm K FllERSEE(OD EDHI-S,

MDA ¥ /(mmol-L") = 6.45 x (4s32 - Asoo) -
0.564450 QD)
1.7 AREMIKESEHRRE DNA &M

IKFESURG T B B 22 ) 4% K /KRB SR i B 422
BT RVIIRE AR LR PDA 359536 I, vhfLEs
7% 3d (28 C), MWL EHFER I E, 60 C
AT B 22 & o

DNA f#2E7S]: FIF CTAB $RHUEIR B A 22
11 DNA & &.

DNA ¥ /(mg L ")=A20+(0.020 X B) X #ikE
5% (2

X (2) #: B NHEMAEE; 0.020 & DNA
TN 1 mg L AR RO
1.8 AR MR 7 i B 22 20 B R B 1 A9 S0

FELELAMNKE 20 min (RIS o, B IGFRITE
PR KB AT LA T N R/, KIS 1
A (5mm), & 90 mLPD ¥R 5 HE A,
28 ‘C. 120 rmin’! ZfF FHIEIRKEFE 24 h, KA
RS (A PR B A 10 mL N G k88 97 12
h, IE3F FSCE JEAR I IR 22, REAL I 3 IRE A,
10 AN T B 22 25 FH o FREUBET B 224 0.2 g TN
2mL BOE T, AR TR, MR 7~
8 min LA HH 40 A IR B A 0 2 s N K/MVNER 5 1
AN (EARS5 M 2mm) 1.5 mL THEK, HEAEE
B EREACT T B 2R N 50 mL B0 E R
P 20 mL, F+E 20 min, B, R4 E
SO ERFER, WSR2 )G, FEAHEE KN
15 min, AR R EALH K, FKAE 10
min, 7EEIR FWEFE, AR M BAX Fb
BEL,

HL AR AR G MB35 1% = (M B HL S 3R/ B L
)X 100 (3

1.9 AREMXHREZ B EEEE RS

IKFESURRHLE PDA $53:5t gtk 3d, FHE
12 5 mm FTFLASFTHOH RN K5 5] 1 B g il
T 90 mL PDB #5787+, RALEE 6 MM, 150
rmin’, 28 C4AM FRRARRIE 3 do MM RFIIKEERY
PR, AMCEES 3 R, BERKKTE, 4k
gEgE 2d, EIRLN TR b, waiEkmaed
PIREFRM, 60 CTFHETR2&H. 73 Rk [FZ
FIMREE AL R IE 2% 0.2 g HHTRALR N KT
TR B 220 W5 E 50 mL B0 N 20 mL
VAT 10 mL 50% KOH V&, 3, RIZIRRE
JG7E 80 C F 24k 120 min. %5 1 4> 30 min N, % 10
min $& 1 &, #RJ5%E 30 min JREE 1 K. BRI
10 mL 7K, F 5 mL 1ECHERESRIC 1 %, FniE
CUEHRRESRE 2 K, ®IK 5 mL, AIFECKR
75 Chet 2 RAFBUEYI, Hd = 5 RS R
RUTEGTE SmL BOEHESR, TH 0.45 pm Bk
A MUFLIE T 385, 0 CHEAF#& M. ERER
EREAT T, 2T 5E AN [RIRE 22 A S e ) e
R, THE S A S WA B 22 ) 1S 100,

1.10 AEFEMEXTKFENEHEE MRS

DAARIZGHR A T2 1. 55 3 FIZE 7 REY
IKFER R RERL, SR 3 00 FE T E 1 e 24 57
S A [R5 25 1 7K FE L 2R PN 1A 905 A e 2 AR A
WK PR TERT R, 100 mg L' (3 4 8 & At
R 247, Bl A 7 A T e 5 ok 245751 22 i) A K AN [
W ZES, VI8 T YRS S R e
E] )R &R

BKFEFIFF 0.5%0 KMnO4 IR 12 h,
P TR K R B e 2~3 U, K Fh 1 JRCLE TR ) 2
B RE TR IR RIS 5E 2 d, FE R FE B A
T E42 21 em. /& 13 em BEEAE R 53
iSRRI R, SRKEEKES
H— Ol TR — 2.

RIGWE 7 ANMEHEH, A 25 PG,
WIWEHL., AP 1. 2. 3. 4 A1 5535805, 1.
2. 4 F1 8 mg L AT ME, AbFE 6 ALK, Ak
7 N REEER 100 mg-L. 7 ANMEFVEBON KRG
PRIEAT Y S0, 2 A EEAR S 1. 3 F1 7d 1)
IKFEAEMRAH [FIEB AL 7, BT CAT. POD. SOD
1 PAL 3 14 iy e 1,

I EARRES 0.2 ¢ TRATAT 2 mL B0
B, I 1.5 mL 0.05 mol-L"! (pH=7.8) PBS Ali&
B 1% (W) MR LEMEEE (PVP), AKX
INRERE—A (5 F1 2 mm), EARIEBSIRENCE
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MEEZESK)E, 4 CIKIE 8 000 rrmin' &L 20
min J5, B 1 mL BiEWTHRELEH 4 CiK
FaTRAE, LIEWRRI AR EGR .
1.11  AREMEGR/KFESL R H B R

BRI ALE VT B 7 LR WA A B P 7K A8 H A
BT ARIEH AT N R, ARHKFE 2018 4 6
H 30 H#EF, 7 A 30 H¥bkk, Sw KHAME 7.5
kg AKFEMMONEIZHE 31, W27 4.8X10°
mg L' A MR A, FIERE 2508 25, 30
A1 35 mL. XFHRZ550 2.4 X 105 mg-L-! MERK L % &
5, SRR 20 mL, BEAKRTEE . NX
30m?; HE 4 K. KFEFEER IR YR I EE —
R Zg, ZREIASE R 2 . i A 2 R 30 L,
BIEIWE % . 55 2 K2 )5 7 F1 14 d, EATAROR A .
RO LIRS, BN EURE 5 5, & A A AE
5N, BNXIEE 25 A, iDSEREREL TRAREL
¥ 9 Wor PhrHE A g, THEWRE ., TR
BB, VPN HETE & R X KRG I e Atk .

6

ECsy/(mg-L™")

| H

2 HER55R
2.1 AREMESTKELREE NS N RERAE
B

S5 R, AR B R B XS 94 BROKFE SO I
WIS 2 5 . ECso [ K E 5 S /MEAH 2
34.21 1%, HrP Bk AHGD1 % PA T 1 e PR B0 1k 5
3, ECsofH N 0.136 5 mg-L'. Htk AHFT6 Xf Rt
PR PE R 22, ECsofHA 4.669 2 mg L (&
1)o  IXEERHRAFY ECso fH A (1.062 9 £0.795 9)
mg Lo 94 BRIKFESUR T B T PR Tt B 1A 1) R P AT
oA R g2, B RS . TRUE T
FIT 0 T R o TR B R R ) ECso {0 A 2 BLAE AR 1E
0.5~1 mg- L' X— X[ K. ¥ USRI
PUAGTEREAR, DRI, X SR RR AR5 M T B e e UK
PR, ALK XSS R IT 35 ECso fH (1.062 9 +
0.795 9) mg L VB iZ i X /KRG SR 7 B 0 PR 1A
W P R PR R 2R

A ‘r Ml

Y*Q:’;iv

PSS ELF LS
v§§$'§§§

o%"
K0

1 94 BRKFEQRETRERY ECso 570
Figure 1 ECsodistribution of 94 strains of rice sheath blight fungi

2.2 AREREX KBRS R E A ER LS

22,1 AHRESNKEEARAG LG R HL
MR EEENREFE 3 d)fE, B RN, 4
BRY, EATHEFRE LR AN CK HLy
X%, i HE2AZBFEE R, B I B 2577k
FEmISE R, L5y Xk, B2 o XRIBRAE R,
THRFREE R (B 2).

222 AHAELIMNHEA DNA S maI%ha  Hi
BT PR AN T R 55 b 3 1) 7K R S0 A 993 93 11 B 22 DNA
SEEREE, HAFLHEKFEE DNA SEHK
FXIHE (B 3). AR EMAAEE R 2T DNA & &

B 2475 B st 1 SR e B, TR FNRESN 4
mg-L! FERK. DNA FERED, B35 THE
EATREST, BRAR T OKFESURE R B AR, AfiE 1k
TIKRBLUEIR IR -

223 AARALHKETEREOSRGH R 4
R, SEAnRAHL, 20k T s AR K
FESUR T3 B B ) T R R & AR A AT PRI, FLBE
FWE M, MR EEEA S EEN TRES
CHE 4o B9 R 11 P X5 T 1) RV P B 11 5 B
MR = R (P<0.05),
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Kt AL B. C. D. E. F 2 5lFRERAKRIE, 0.5,
1. 2. 41 8mgL',
B 2 TRZAFRE THELES
Figure 2 Morphology of mycelium under different concentration

Fhi, SnEAREFRRE, B R B AR e
7 (E 5),

40 a

-

Q
~

4 TEGHRETELTAMERSENES

of agents Figure 4 The content difference of soluble protein in myce-
1 400 lium under different concentration of agents
1200} 2 0012
1000} | -
a0 i 0.010
E 800 ™
B g0 L | £ 0008 L
s | 1
E 400 | g 0.006 |
/ D
200 f v 11 0.004| P
0 A
CK 0.5 1 2 4 8 0.002
W /(mg- L)

HAFENG PR R AR A 2 7 2 (P<<0.05). R
E 3 FRAFRETELS DNA SRHER
Figure 3  Differences of DNA synthesis in mycelia under different

concentrations of agents

224 FAARE L REAE LR T ANALE G0

PR A P A 3 S SORE S BR 1Y) MDA & B IR 24
TFRAVIGREMAB MDA &8, HEREE,
I HLBE A PO IR B R =, 2R MDA
HEIEEES . CK 4B MDA SRR, N
T B PR A B S 42 v 10 B R 22 IR o o A A TR
S P Fi 2 T G I R R 2 i e A . T B TR R
] P AL 3B J ST 22 A% T R 22 () PR R O SRR

0

0
71
(=]
W
wx

5 FEAFIKETELA_EBHSENES
Figure 5 Differences of MDA content in mycelia under
different concentrations of agents

225 FWHE LA REE Lm0 RS AR
HHESRMELR GR D A, BEZRRER
BN, VLR AR AR NS R Rk Y . A
AR SN A B T TR 22 P RO R BE 70, e
T T LL AT ™ AR o SR DR R ZK AR SO
TR T A AT 475 R, HLAR R P B A A B 245571
AR PNITE IR

* 1 FRBFRELETKBLUHRERLNKRES

Table 1 Difference of damage of mycelia of rice sheath blight treated with different concentration of insecticides
WSE/(mg- L) VIR SR/ (mS-cm™) ZHE S X/ (mS-cm!) L R AR XS AME 2R/ %

CK 15.97 15.86 15.46 16.63 16.69 16.54 94.844F
0.5 15.77 15.57 15.59 16.34 16.23 16.32 95.99<d

1 16.07 16.05 16.03 16.64 16.59 16.71 96.42¢

2 17.05 17.15 17.11 17.06 17.16 17.21 99.77°

4 17.25 17.23 17.22 17.93 17.94 18.01 95.95¢de

8 17.81 17.83 17.83 18.12 18.13 18.14 98.31°

22.6 AHREALHE LA GEFESRGH R AR
AR FEE ) PR T A A 2 11 7R SR 9 T 22 1 22 A1 655
W P B T DB S W T AR AR R /N R S Bt o U [T AR

K, ZMEESERE. W2 Fon, S475 38

Jei s IKFESURNIP B 226 I F 8 I A RE 143 218 R
J], LB ) 5 R I A o A ) 4 v S s M
P, ELGFIRIE N 4 mg- LI, 05K ATIA 30.97%.
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Table 2 Ergosterol content in mycelia of rice sheath blight

treated with different concentrations of insecticides

%%UW—E/ [HIAR/ i ‘Eﬁ@ﬁ&g/ e
(mg- LD pAUs (mg-L1)
CK 185090 3 71.067 -
0.5 167 813 7 64.527 9.20¢
1 165 601 8 63.690 10.38¢
2 1512715 58.265 18.01¢
4 1301917 50.286 29.24b
8 126 954 8 49.061 30.97*

227 AHREAINKAGTF I MEEGRR ERE
B 6), JtizhiJhss 1 K CAT . SOD F1 POD 4%
FEAFIREE AN | mg- L ACFAFIEE 1 IKIE(E, FE)G
TEVERE AR 2570 B B M T AR RN B S O R
Wi PAL VS THEZFIVRE N 0.51 mg- L' I A,
W BE 25 R FE ) S s b 1, AEZ KN 2
mg L' WA EIE(E, 2GR ET S . 2

K
‘6 ac
(a) 7o0.5
z 45 mi
= 44
2 43 B4
54
#H gy
o 18
g 4l I
wv
40
39
35
2 30
R
E2
o
o 15
#
#H 0
!g
S o7
[
0

(A: SOD; B: CAT; C: POD; D: PA; CK A&7 AXIE,

B, BHPESTIE Y 100 mg- Lt B KB 2R
& 6

Ja% 3 K, CAT WEPELE 0.5 mg L' B ik, SR)50E
FHHFIRE IR S, TE T RS, AR
N 4 mg L A ; SOD i MR 2577k B 1
2, 7E 2 mg L BHAFIEAE; POD W& METE
0.5 mg- L I 55 iy » SR BB S 24 7K FE A 1y R 1
#s PAL WETEEZANREN 1 mg L' B &/, )5
B 2577 N RIS AR T R, CAT
TEPELE 0.5 mg L BV IABIWEAE, 1M f5 2 BLE ka5
SOD i P i 24 77194 FEE 12 ey 1 2 ALt s 3 i %55 POD
A PAL V& i 5 2 7919 FE 1 0 Y 30 e aet etk o 2%
EFTR, CAT #EPESE | mg L A B M KR8 S
%1 R POD Fl SOD EMEAEZG 3 K2y
FIHRE T 8 mg L' i R sREH ;. PAL WG THETE
A EE 1 RIEVESRE HIRE N 2 mg L i&
s AR T TR A I R AR T PR . VAT
EAFIREEAT, BEETES EMBGHRIRE. 5
B R, R EMRD S S PR e T
HHFR (P<0.05),

0.015
0.010
0.005
0
-0.005
-0.010
-0.015
-0.020
-0.025
-0.030

CATIEME/(U g min™) FW

45
= 40
=9
~ 35
fg 30
25
oD
3 20
=15
HI 10
2 st
[=9)

0

0.5« 1. 2. 4 1 8 mg L AR [ A PIBR BT 1A e 1 245 71k

TEIFHFRELIEX K FEE CAT, SOD, POD F1 PAL &MY

Figure 6 Effects of different pesticide concentrations on the activities of CAT, SOD, POD and PAL in rice

® 3 AMEMREK ISR B ER

Table 3  Field efficacy test results of prothionazole suspension for control of rice sheath blight

F2WYE 7d

F2A)E 14d

JOSEE

TARRE/% BRI % WtETRE BIaRCR/% WitkE/% BaBCR/% WtE 3R Bia XCR/%

AT 25 mL 7 A R e V5

17 30 mL 7 A 1 e RV 5

AFHT 35 mL AR B R

RFH 20 mL MERR I fid a2 77 5
CK

2.37
0.91
0.45
0.64
24.67

90.408¢
96.2940
98.174a
97.40A®

0.34
0.14
0.07
0.11
5.14

93.318b
97.234a
98.6312
97.844a

5.36
3.66
1.54
2.29
49.23

89.11¢¢
92.578b
96.8742
95.38ABa

1.24
0.75
0.39
0.62
15.31

91.88¢
95.098b
97.434a
95.954a
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23 AREMXKFESEREER AR

ZERRY, PIRBITIR e bR A A s 48 H Bl
ABCRIIKT 90% , SMERRIBEHE 1B R0 24, 15 ]
PR MK 7K R SR 7 IR Bl ¥ A L RO 8CR, HLp
e P AR B 7K RS SR B ORI
A (3R 3D,

3 S

3.1 TR 3T 7K FRLUAL TR B AY SR M RN LA TR

HIRE L

PR R PR 94 BRIKFBSURS I3 B A B e HR A B v
P, e D B M /KRB SR 9 B AHGD R 28
FAlF, ECsofH A 0.136 5mg L' PR M KA
ORI B AHFT6 ISR A ECsofi N 4.669 2
mg- Lo XSS PR T 2] ECso {H N (1.062 9+0.795 9)
mg L' 94 PREGHR I35 9 TR R e BBUBS TR A, 1T DA
R IX BB PR 1P ECso{H (1.062 9 + 0.795 9)
mg- L A A% X AR SUR i T % P T e P U
PEIEZE . BRPRZ B BCso fH A KAHZEH I 35 1%,
W 7 258 22 B AR X 1] e 2 75 it FH o b 2455751 5
FECZ BRI 2GR ¢ . H 8] 245285050 R I,
4.8x10° mg- L' P 1 e By 7, B it 7R =
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