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WE: AR TR A AR R A E R K Aoy AR AR, EBA & A EIRA Fu-
sarium oxysporum f. sp. fabae ¥ 54T, HF R T R F B Ao ARR 4 NREL B R S HZRA A A
MR BB E R BERL AR R REMELEGN TR, EREA, 5ABAML, RERERXT
BRALIE T & 2 AR IRt R I8 53R 3 T 25.0%~362.5% ; & 24k # Fovt i it B AL B (POD) /& 1
53 AR T 15.7%~31.4% #= 21.3%~38.7% , T AL 285 (CAT) & M 5 7 EAK T 37.7%~42.8% F=
28.4%~44.8% , 7 —B(MDA) A2 5 3132 5 T 28.9%~42.6% = 16.4%~45.0% , 4% % JLT Ji BiFe B-1,
3-H BAe B EEEAKT 23.6%~39.4% A2 17.4%~38.7%., 53 BAa, RERE AR AR T&H S
A E 0 R E IR HAR B T 37.5%~350.6%, & 2 AR Z Fevt B P POD A4 5 AL T 17.1%~48.6%
#713.4%~36.0% ,CAT 7E M FEAK T 15.6%~61.0% #218.5%~57.9% ,MDA A% 5 #1425 T 24.5%~
51.8% #7 42.09%~94.1% , 7% % JUT Fi B Fo B-1,3-%] A B 7 M 2 A AR T 29.19%~48.9% F7 21.3%~
40.2%. ¥ B Ao P ARBR R E B T 50 mg/L B 2 F KR 2 RACER A A8, A b ta RO BR BAZ L, A
FlRAZAN KR G Ok AR G G AR A R A TR R AN LA E R R A P AR 6
PR M K THRFIA,

KR RWER; AR, BRIER; LAAE; REMELEY
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Abstract: To clarify the physiological mechanism of faba bean Fusarium wilt promoted by benzoic acid
and cinnamic acid, four concentrations of benzoic acid and cinnamic acid were set under the condition of
the inoculation of faba bean wilt pathogen to investigate the occurrence of Fusarium wilt, the activities
of antioxidative enzymes, membrane lipid peroxidation and pathogenesis-related protein. The results
showed that in comparison with that of control, the disease index of Fusarium wilt was increased by
25.0%-362.5% under benzoic acid application at different concentrations, the peroxidase (POD) activity
decreased by 15.7%—31.4% in roots and 21.3%—-38.7% in leaves, the catalase (CAT) activity decreased
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by 37.7%-42.8% in roots and 28.4%-44.8% in leaves, the chitinase and f-1,3-glacanase activities in fa-
ba bean roots were decreased by 23.6%—39.4% and 17.4% —38.7%, while increased malondialdehyde
(MDA) contents in both roots and leaves significantly by 28.9%-42.6% and 16.4%-45.0%, respective-
ly. Compared to control, disease index of Fusarium wilt was increased by 37.5%—-350.6% under cinnam-
ic acid application at different concentrations, the POD activity decreased by 17.1%-48.6% in roots and
by 13.4%-36.0% in leaves, the CAT activity decreased by 15.6%—-61.0% in roots and by 18.5%—57.9%
in leaves, the chitinase and f-1,3-glacanase activities in roots were deceased by 29.1% —48.9% and
21.3%-40.2%, while MDA contents increased significantly by 24.5%—51.8% in roots and by 42.0%—
94.1% 1in leaves, respectively. When the concentrations of benzoic acid and cinnamic acid were higher
than 50 mg/L, the activities of antioxidant enzymes and pathogenesis-related proteins of faba bean seed-
ing were reduced, the damage degree to the membrane lipid peroxidation was increased and metabolic
and physiological function were disordered. Therefore, benzoic acid and cinnamic acid enhance the oc-
currence Fusarium wilt by predisposing the roots to infection by Fusarium oxysporum f. sp. fabae
through a direct physiological effect, and cinnamic acid had greater enhance effect than benzoic acid.

Key words: benzoic acid; cinnamic acid; faba bean Fusarium wilt; antioxidative enzyme; pathogenesis-

related protein

Bt AL R AL SR Lk R — AR A
HELEFRE R Ak , 1 B E Y AR 2 I AR
FE R R Y AR B AR Kk A (Huang et
al.,2013), HHp, REJEHF EAEY 1800 %F k4
e E R AR RS CBCA I 2R T S &
Ji& 1) H K [R) R (B AL R RN B0R B, 2016) o AL /. Vicia
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eIy 7 ik I X F AR AR A
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VFZAVEWI AR B 5 AT X (Asaduzzaman & As-
20,2012;Huang et al., 2013 ; Z4H R A BB, 2016) .

AR, NG AL TR 2561 55 ) K A A R
IO VE DI AR 22 00 I P FIAR s 338 vh 43 25 1 10 b
i % 245 1k /B ) J3 (Chen et al., 20115 Li et al., 2012;
Wu etal.,2015) . L& H #Y) B T EWLhE Y
Phim AR HAR R TG AR B REAR, RIS 2o 484k
Yy 1§ (peroxidase, POD) 1 i %A 1k & [ (catalase,
CAT) 5 Ht a A BE M T B, S A8 Ak n o, 2R W]
H B B Re I ED D1 AR IRV R DR AP il 3R
gt , B A BTV A R T 3 & 2E (Tian et al.,
2015; P FHEAE,2016) o AR 78 i H 8] 1050
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) Fusarium oxysporum f. sp. fabae W5, WF5E 78
FH R R PR A 0o e A 20 A A AR R I AT
SRS M BT AR A AR B R R A DG 2R G
(52, DA A AR BT £ R A FH BR FN PA RE R
Pt A A ZE N AR AL, U R A S A
BEW BT AR LR S AR AR R i A 7R
1 Rl575%
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B 9% 5L IO 4% A 25 M 3R (potato dextrose
agar, PDA) 15 75 : L5 2 200 g %54k 20 g BnfIg
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20 g. 7% 18 /K 1 000 mL; Hoagland # 37 ¥ : CaCl, -
6H.0 1.5 g. KNO; 0.51 g, MgSO, - 7H.0 0.49 g,
KH,PO, 0.14 g . H;BO; 2.86 g .MnCl-4H,0 1.81 g.Zn-
SO, 7H,0 0.22 g.CuS0;-5H,0 0.08 g (NH,)eM0:0ss-
4H,0 0.09 g .Fe-EDTA 2 g 7&K 1 000 mL.

A RS KR AR (S P2l , [ 254
Al E A R R LT Bl &, m st @ e T
FEOFSE I 5 -1, 3-70 SRMH A & , bt R E R
HIRAF . 721 BRIt Bl AER)
FALE A BR A ] ; UVS800 6783 et , FifEoc
XA ABR A
1.2 Fik
1.2.1 X%t

ATeLR ] v A 15 AL BIAE PDA AR B 28 CH%
FEAATEIR SR 7 A BIHGR 22 T I RK iR
5], 4 2 )220 A i U S FC R O FE R 1x10° CFU/mL
(A BRI T

UG T 2015 4E7E == F ROV R 2 B 5 5 M 58
Bil = NI T, BT TEE TR 24 h,25C
I ZE S5 7% T Hoagland 5 7 =15 1) JC 1 A1 S
HIE SR, R AN K B 4~6 Fr B, U S —
FA R A B AR B R R AR 2 L
B 2R RN AR AL PRI 1R 4 VR BEAMIR TR
i, BB 0 mg/L (Co, XF #8) .50 mg/L(C,) . 100 mg/L
(C2) 200 mg/L(Cs) , B BRI = 1.5 L, 3
T8/, R A B 3R E AR it 24 A R AR AME
6 At 7,24 hili <l R, R B2 A, 5 TR
PRI A 1x10° CFU/mL B4 )] 1207
% 50 mL.
122 HZaMERPE T E

A 36 d(Ar B R 5 A T A A e
KN DL AR 18 B0 A, REAL R A 6 Bk, &0
FREEST M 59090 TOIEAR 5 1 9% . ZEFETPaliAR 1) Jar s
(R ARSI ) T S o B sl A AR £ 5 2 9 - 2RIl =0
A TRBE, HANE R 53902 1/3~1/2 (2RI AR AR 5B
B BE AR (o SR AR B S ek 5 4 9« 2R
PR BEIR LB FR RIS 5378 () 5 5 9 AR A 22
T TR RS fa g, BB E A 3K
R =R IR R BT Ak BB« 100% 5 % T T 4= =
(B G AR ESO AT I A )/ (i ot B < T2 BRI
100,
123 BEBRAR_BEASITNE

A TR 36 d(E T B Rk 6 R T, ik
e Gy FAR R BRI 3 POD  CAT . JL T Fafiff .
B-1, 34 FRBERFE M L TN 8% (malondialdehyde,

MDA) & i, BHAEFRE S 3.

POD ¥ P I % « 5% FH A A1 K i 125 0 5 POD 1%
P (2 A4, 2000) o 0 R A WAL 46 pH 7.8 1)
0.05 mol/L BM2 2% ik 2.9 mL 2% H,0, 1 mL . f1f]
AW 1 mL,4 000 r/min 5.0 2 min, £85I (1) _F 75 ED
i . e JE A 0.1 mL B LA s s g o DL
W 5 min 2 5 (1) A X BRSO AR ZR AN S T
W5, 5 BIE T 34°CoK i AR i 3 min, Y HAE
1 min N ODuromn FZEIGAE o ARS8 N A470 25 £L,
0.01 4 1/~ POD i PERA (U- g -min™) .

POD I PR 22 R FH e 2 B o ik (3R G
A4:,2000) ., B4 50 mL =fMAHIE9 5, 1.2 5 Rkt
A , 3,45 SRR oG] R Ol 3R 2 2576 14 1) il
WA R 1] 1. 25 AR 1 mL,3 .45 fIMA
Xt FE R 1 mL i 57 BIUIA T mL 109% A8 HoSO., £5-5i
A 1 mL 0.1 mol/L H.O», [A]itHH}, # F 30°C K
7 AR 10 min, 7] 1.2 S ITA 1 mL 10% fY
H,SOZ 11, 1 0.1 mol/L KMnO. i <& , 2 Hi 3
K L1830 s AN 2R i o 8 i, TR 0 22 M THFE
fHo 14> CAT IR AR se B AL S 1 min N3
H0, 192 w5~ (mg- g -min™)

MDA F it I 7 R 45464 (2000) J7 ik o FREX
0.5 g Zx LM 5 AR R EERE, 5 mL 5% — & LRt
BE 4 000 r/min 550> 10 min, B2 mL B3 NA
0.67% Wit B HL 2% 2 mL, X B8k 5% 1) =45 2.1,
k7K 30 min, HIHE %1, 3 000 r/min 50> 10 min,
A3 SN AE FIEWAE 600,532,450 nm Y2 % BE (A,
18 MDA &,

JUT B e 2R FHL T o il a0 &, 14> Bs
JUT TS T SO se 23/ N o3 LT ™
A1 mg N-C TR A A . B-1,3-1 R b
it 5 P I SR FH -1, 3-8 SR 00 £, 1A B0 B-
1, 37 M 5 PR O R s 2 ZURE/ NI A 1 mg
A JERE A i
1.3 HESH

IR 6 F0 38 8 11 Excel 2010 F1 SPSS 20.0 #f4: i#F
TGt oM, N e /N 35 22 80 (LSD) ¥4 47 25 5+
i EVERG S

2 BER55H

2.1 FHBRIAEBRNESHEREENZN

AN e 3 24 PR T P PR A R Ak %) I AR o i
FHERI KAz . X REAH G, 75 50,100 F1200 mg/L
WHER , 2R AL PR S , 78 AN R A R i 42
175 33.3%.50.0% . 50.0% , J 175 +8 55 I 25 #2155 25.0%
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137.5% .362.5%; 2 AL TR Ak PR 5 75 AN 2590 0
R EWE 21.7% .46.5% .50.0% , K 515 500 &1

% 37.5%.200.0%.350.6% (3 1) , Jt H: DL ke B Ab
PR RG2S & AR B E R (1) .

R1 ARREFFRINAERNEEHERLZ LR

Table 1 Effects of benzoic acid and cinnamic acid at different concentration on incidence, index of faba bean Fusarium wilt

AbEE (mg/L) ZKH iR Benzoic acid A2 Cinnamic acid
Treatment &R Incidence (%)  JiIHTESY Disease index &% Incidence (%) SR B 88X Disease index
0 66.67+3.61 ¢ 17.7842.04 ¢ 66.67+3.61 ¢ 17.7842.03 ¢
50 88.89+1.92 b 22.2243.85¢ 81.11+£5.09 b 24.4443.85 ¢
100 100.00+0.00 a 42.22+1.92b 97.67+2.52 a 53.33+6.67 b
200 100.00£0.00 a 82.224+3.85a 100.00+0.00 a 80.11+£3.34 a

LR AR A e ZE . RS RS TR] PR R 48 LSD IR B 7E P<0.05 /KF- 227 i 3% . Data are mean=SD. Different

letters in the same column indicate significant difference at P<0.05 level by LSD test.

(C

N &/ ¥ (\
1 SRR IR R T S AR 5 A A AR At
BEERRERKHFM
Fig. 1 Effects of benzoic acid and cinnamic acid on faba bean

roots growth under inoculated with Fusarium

oxysporum f. sp. fabae
A BAITC 735 % IR AR 100 m/L Ak F A PA B iR
100 mg/L 43, A, B and C are control treatment, 100 mg/L
treatment of benzoic acid and 100 mg/L treatment of cinnamic

acid, respectively.

2.2 ZF R AR & ZEM POD iE R0
R A R R Ak B AR AR AR R e
POD I Ml 7 45 5 W7, 5% AR EE L 50 mg/L 2%
FH T b AT 3G T4 5 5 R & POD I 1 9
B HIC I 35 2% 5 5100 mg/L F1200 mg/L 4 H g kb
H J5 7% AR & POD 7 P i E R 15.7% F131.4%,
- F POD i P . 35 A 21.3% 1 38.7%. 5%} B AH
I, 50,100 #1200 mg/L RAEFRAN 5 % A 5 POD
T 1 8 PR AR 17.1%.30.0% Fi1 48.6%, 100 mg/L il
200 mg/L PRHE R 4b B 5 it - POD 3 14 i 2 B fIK
13.4% F136.0% (K 2) .
2.3 F BRI AERIEZEK CAT E MM
R R AN R EERR b P S 75 AR 2RI b CAT
T P S 4 T S R P T A PR A e A P 2 T
BT AR RAI Fh CAT I MRS EAR . 5 % RE AR
I, 50 mg/L A HI R AL BN 48 S AR R ANt v CAT
XA TC B R0, 3 A 4.5% F1110.7%5 100 mg/L

1200 mg/L &b ¥ J5 % AR 2R CAT 3 1 . 35 PRI
37.7% F142.8%, 7= KA i CAT 16 . 5 R A% 28.4%
44.8%. SXTRERILL, 50 mg/L AERRAC PR Z2 St
i CAT i PR 18.5% B L & 25, mER A
CAT 11 i F A 15.6%, 100 mg/L F1200 mg/L ZbFH
JE AL AR FR CAT 16 i R 1 40.8% F161.0%, #5 0L
R CAT T 2 3 FRA1% 35.4% F1157.9% (&1 2) .

30 - o ff Root ® I Leaf

25t a a b a

201} . . ba ¢
#H a b a b
i 15} d
&E C C
a 10+
o
(=W

CAT &t

CAT activity (mg-g~! Fw:min) POD activity (U-g‘le.min‘l)

Co | G C| G| G| C C| G5

ZH® Benzoic acid | RI#ERE Cinnamic acid

B2 FREBRMAEREZRFMM 55 POD 1 CAT
& R R
Fig. 2 Effects of benzoic acid and cinnamic acid at different
concentrations on peroxidase and catalase activities in roots
and leaves of faba bean
Co: 0mg/L; Ci: 50 mg/L; C,;: 100 mg/L; Cs: 200 mg/L,
Bl s B i 2 o R A B AR R R [ 1GR]
Ak PROA [ B2 1] 2 LSD 12 462 86 75 P<0.05 /K- 22 5 .35
Data are mean+SD. Different letters on the same color bars in-
dicate significant difference among different concentrations in

the same treatment at P<0.05 level by LSD test.
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2.4 FFHERTREERY & S EK MDA & /30 PG SRR ILT FRHE HERRAC (E e B 225
TR AR IS & TR A A MDA 100 mg/L #1200 mg/L 40P f5 JL T 5 16 Pk 5k 32 1

TR E SR Bon  BEOR B R AN AR R AL PRV BE T f1629.19% F148.9% (K1 4) .

15, MDA S 38 i, st Ak i e, Herp PR Ak 25 of Root W Leaf

PG A R A A I E AR LU R R R (B 3) o E 201l . ab 2

AL 50 me/L KT B ORARI T mE | t .

[ MDA 356 5. 254014 , 100 me/L #1200 mg/L 4b3 ws b

Ji A AR 2 MDA 5 2t i 5 45 5 28.9% 1 42.6% , At %@; 10F e ¢ | L

T F MDA & B 5 16.4% F145.0%., 5% = 5| s | e <

A, 50,100 1200 mg/L PIAE IR 4L 3 )5 % AR 2 =

MDA 7§t i 4 % 24.5% .40.5% F1 51.8%, 7 0 elalelalalal 6]

F MDA 7 B 455 42.0% .68.3% F194.1% (€1 3) . TR Benzoic acid | FEERR Cinnamic acid

25 FAHBRMAERMNEEREEXEANZIN B3 FERERA AR ETIRAEMM A MDA & 2800

251 M&ESAAEZILT }ﬁ—@@;‘_g,}i Y {,i/; v Fig. 3 Effects of benzoic acid and cinnamic acid at different
ﬁ i @f{%ﬂ [1\] ﬁ@f{ ﬂ‘ = ﬁ = )FE% LT }ﬁ@@{ﬁ‘ﬁ concentrations on MDA content in roots and leaves of faba

I 2 L R, B PR v B L T A 0 bean

. . N . Co: 0 mg/L; Ci: 50 mg/L; C,: 100 mg/L; Cs: 200 mg/L,
=4 4 :jjsjh 1.:|: o RER =Y ce
SIIRFRIAESS R EERAKSORBEE RN g p e, Ftshs AR B R R

5. T, 50 me/LAIFRALILR SCTIRAR g oot 26 LSD o K o 1 P0.05 K 22 53 8.3
HULT TR PR R 4.9% , (H 0 35 225+ 5 100 mg/L Data are mean+SD. Different letters on the same color bars in-
F11200 mg/L A3 Ji5 7 AR ZR LT o il 7% 1 i 2 1 dicate significant difference among different concentrations in
115 23.6% #139.4% ., SXFHEAILEL, 50 mg/L A A 1 Ak the same treatment at P<0.05 level by LSD test.

o Z R Benzoic acid = PYAEES Cinnamic acid

2070 . a. wz “
w2 06r 20 :
g1 05} aby, gc = b
82 04} b, BeL1s ¢c
i = [ K53 2
]ﬂ ‘g 03F ﬁé’ = 10
=g 02f o

£ o1} & 3

:L(_:: 0 1 1 1 “ 0 L 1 1

Co Ci C: Cs Co Ci C> Cs
KbFE Treatment

B4 FHRBRINERNEEZRAILT REEF -1, 3-HREEEENZ N
Fig. 4 Effects of benzoic acid and cinnamic acid at different concentrations on chitinase and f-1, 3-glucanase activities
in roots of faba bean
Co: 0mg/L; Ci: 50 mg/L; C: 100 mg/L; Cs: 200 mg/Lo Bl Edli b P38 ietnifi 22 . Il LR RN 2 LSD
Kii6 4 P<0.05 /K22 5% i % . Data are mean+SD. Different letters in the same color bar indicate significant difference at P<0.05
level by LSD test.

252 MEEALEP1,3FH BBEIHE G YH BHAK 21.3% F1140.2% , 50 mg/L Ab 3 J5 JC 5 2 52 i
KHRMAFERA G R TR R -1, 38 B (K4),

it TG M A 25 A o R PR N R FERR AL BE R B-1,3 3 it

TR T IS P S SR NS AR . X B
k., 50 mg/L 4 H R b RS A AR 3R B-1, 3 A R A g IR, AR A R A B R A K
TR 4.0% (H I 3522 55100 mg/L 1200 mg/L A2 30, 1 HL23 il 55, JUHOR: 14805 3 1 2 & it
Ab PG AR OGAR R B-1, 3 0 RO TG MR R E R AR AT, ANREREEAR A B o BT R AN A SR AT 2
17.4% F138.7%. 5 XFREMI L, AEERR 100 mg/L A1 F AR AR IH e JE 9 19 & A= (Tian et al., 2015) o ASHHF
200 mg/L AbFHJS A TGAR R -1, 3 M RBHRHG ME R FUARRI], IR ORI PR AR Ak P 8 e itk 1 A L
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W0 0 K A=, ELA SRR, 2803 2B )80 R Bt v 4
TN . A it B — P R AR 43 AR A SR AV
HERA I ) LI, 5 ARV e &
FEEVESAE T AMEDpm e AR 2R 40 U S FRAR IR i S5 ik
RAEAR PR 3 rh RBUR S IR H #4590l
MRRAE R I Z L, R R AR TH 14
{4 (Huang et al.,2013; Tian et al.,2015) . A5,
KRR RERR E T A SR R L RIS, A
WRZIBIRTF , WAL AL B R R e R T
RHTRACEE . DA 20 R AR, IR R A B s
AL PRV FH R 2R B R AL B, phy ab sz ke HH AR 2R 1)
PR AR R AR B IAHOG . kRS (2015)
FEXT FLREAR S O BF I Tt R B, AR EAE B Y
JoR T 3 L2 R R Jolp a6 mT B S o o AR R 4 2 a7 b
JE AR R R ANA R A0 A 40 | R A
A 3T F0 e ] DR B e R34 i B = . Ut
AT UL B 5 i s R AR AR R 451405 , A SRR £
PR E T JI A0 DA 25995 35 & 2 o PRI IR
Ay 15 B TR B R AN PR AR IR (i R 25 & 1
HEEN,

SOD .POD #I CAT Ge #R i ¥ 15 B 7 ( Singh et
al.,2010) , Fo A LB G 1 EAC P A 244 , A R
T4 R A TR A G P, LR A AL S
FRYTIR HE T 5 1EAH G C & (Yang et al., 2006; Ren et
al., 2008; Maya & Matsubara, 2013) . 5% 7K i &5
(2016) & B, FLAEEAE F #:9) Bod B8 R A M
PRI A TR I B R A FEL 4 7] AT Rtk 35 AR MR A A A
SOD F1 POD ¥ M , IR AR 2 I ot ik 45 Ak , A i B4
MiZEMR I &L . ARBFSE T, R R 50 mg/L K H
PR AT R R G AL PR, 42 S0 AR &R A9 POD i
P s, d PP SR P e T A G A AR N AR R
G IFIE e —E IHY Y BE R AT BRI [l 2,
A AR 32 5 5 AL BRSO 100 mg/L A, £
PRG54 1) POD FI CAT W& M2 i T I, 261 11 75
Yy P AR b R, AR EAR R AR R - O RREBL
HH B PAL RS A BOERR, LR SR Y
JHiR3E [ Bz (200 mg/LARFE) | - O, B H =4 H,0, 77 A=
HRGE R, A - O, FI HL0, — J7 Tl fE 1 — (1 il
TG, 73— T RERB IR A0 M 4544 , 1 AR A 4 i
[ R G 1 S A543 =40 MDA | 163473 114 4 it
522 BRI R Y, e LA MRS 20 KA

MDA JEAH P A MRS A i E AV E F I 2 =)
JE I Rt AR AR FE Y TR R b, AR SR

299 R A R L R 2 AEAH 5C (Ye et al.,2006) o ASHF
FE RN IRAUSR T G BL R, B F R L IR PR Ak
PR BERS N, 78 GAR R A0 b MDA i i E
o 22 24 P TR R DAY A R Ak RN ) T 2 SR R )
it AR B, i B IR R M , (2R [ oA X e
SR GE T MEIAL Z k Az . X5 Ye et al.(2006)
WFSE IR TGN B TE 40 5T PR AR sk 5 o i 4 Ak A
R0 I A AR A T A 5 (R A, e 2 ik
BTG 2500 & A 4518 A TR

R (2L TTN sl e = E = dUiL i A
Bl A DG 3R IR 7 A 7K S L TR A LR Y T
IR RN LT BB AN B-1, 3-8 SO , R fe L o 40
JHRE T T LA A G, 76 3T ARG R L R
Y8y B TS5 I RS AR T, AT B e 2 36 D B
FIHLHLHE /7 (Xu et al., 2015) . PUREA/EIHM T, B
B 5T P BRI N ] TR [R] o A AE T AR BRI v, B
BRIR T B0 VG TR 22 rp () LT B A B-1, 3-SR b
U o 2 NI NE B= €7 w7y d I S IR AN =22 T}
VSR VU TR 2595 19 & A (RIS, 2012) o ARBFSE R,
e R T TR A E T Bl 50 g/mL 2K H g
FAAEBR AL AR o T 72 AR R Y -1, 3-8 A A
JUT JREIG I, 4% GAR 2 B A R ST f AR oh
AE 3 247K H R A DA A PR b Lk 3 5L 50 g/mL i), -
1, 3-8 MG LT 52 il 6 M d 25K X B, o)
w5 H B RS RER W R AN REHRPUR B
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