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/NS AR o ke 1R R AN AL 5 475 B e A AR B I R

(L thvggl K2ER4BE, K& 030801; 2. tfEFBLEReshBWr s ir, Aol i E RELE RN 7 B R H AR =, dtat 100101)

‘4

FxEET M & ERE? BB

B E [HM) s R AU 45 A0 Mentha spicata XJ /NS Plutella xylostella Ji Bt 1558 52 Y
SEM, RN AT U Bk S SR AR AR . D3R I A (EAG) fSORT Y TURRSEA 535
5 /N MR | e i Hh X B R A58 497 V6 i 174 ke A L ASE RN BE AT Ry B, 308 3 PR ] S 630 e = B
PRIt SN o DEESR Y A B far FBILABCAS 3y T BB 5 RS /NS . e ol o fh A HL S S, (R BB 4%
o S 4 fk £ R AT S 7 AL S 35 R TR T (P<0.05); 28 AT B B0 4 SR s, 47 v b/ 32 0 I
PER A BEIRGEAE R (P<0.05), FGRHEECN 53.33%, XFMEdh i duG i 5 3 0O/ (P<0.01), BRE:
FEHGAF] 80%;  FH )P BN st gt & 0L, 453495 985 XoF /NS5 R R ot 7= B0 A A k25 0KBEVE T ( P<0.01 ), 7=
BRREE BGRE] 71.32%. H A e A /NS0 e S P A Sy 2R RO i ) 7 B e I TG
IKEEVEH (P>0.05 ). [ZEIY  WUBEAR AT i Aar b /)N S i i AT 50 () AR A 2RS - T L] A 7 K3 1 4
Sz W0 o 4D G 2 A kg SRR VR A B 3 /NS IRk ) 1

XA Rk WEAT; BAG RV AT MR thﬂu

Olfactory responses of Plutella xylostella adults to intact and
mechanically damaged Mentha spicata plants

1% ok

WANG Zhi-Yu'™ HAO Chi' WANG Chen-Zhu® YAN Xi-Zhong'

(1. Agricultural College, Shanxi Agricultural University, Taigu 030801, China; 2. State Key Laboratory of Integrated Management of
Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract [Objectives] The olfactory responses of Plutella xylostella adults to intact and mechanically damaged Mentha
spicata plants were compared in order to provide information to facilitate screening plant-volatiles repellent to this pest.
[Methods] The electroantennogram (EAG) and behavioral responses of adult male and female P. xylostella to intact and
mechanically damaged M. spicata plants were studied using EAG and a Y-tube olfactometer. Oviposition by female adults on
intact and mechanically damaged M. spicata to was measured in the field. [Results] Both sexes of P. xylostella adults
showed EAG responses to intact and mechanically damaged M. spicata plants but the EAG response induced by damaged
plants was significantly higher than that induced by intact plants (P < 0.05); The results of indoor behavioral experiments show
that damaged M. spicata were significantly repellent to adult male P. xylostella (P < 0.05, repellent index = 53.33%), and had
an extremely significant repellent effect on female adults (P < 0.01, repellent index = 80%) A field oviposition selection
experiment found that adult female P. xylostella had a highly significant aversion to laying eggs on damaged M. spicata plants
(P <0.01, oviposition index = 71.32%). However, intact M. spicata did not significantly repel either adult female or male P.
xylostella or oviposition by females (P > 0.05). [Conclusion] Mechanically damaged M. spicata is strongly repellent to adult
P. xylostella and could be a source of plant volatiles to repel this pest, or used as a repellent plant to control this pest.

Key words Plutella xylostella; Mentha spicata; EAG response; behavioral response; oviposition repellence
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/N Plutella xylostella (L.)J& 8 H Sz ik
Bl (Lepidoptera: Plutellidae ), J& K3 +F1EHE
B B SRR 2 — S E ] A
BRER W= Rk 90% LA I, HEE 445 ( Macharia
et al., 2005), Ax{HFERAE /N IE iU 22 5F
O R B7i6 9% A B ik 40-50 {29550 ( Zalucki
etal., 2012; Furlong etal., 2013 ), /NRIRAETR
[ 2548 XA o0 A, FER VTR S DA g L IX Ay
TR, AT A i B 28 5 4 % R B
HIALE 7.7 123550 (Lietal., 2016), HT
K IRl k2R 2, BNk A 1% R, 4R
KRB E Y2t iz e o hi etk
BOPENERZ — BIHTCNIE, DN
S B i H o R 1) Z2 b 2 25500 7 A TS R R
PP, FECR =BG T BOG IR E 17
TEAR K A AE (J0 R A FBLE . 2007 ;
Balasubramani et al., 2008 ; 25 3C#, 2010 ; Furlong
etal., 2013; Lietal., 2016), Kk, FRekf
RPN IR L AR B AR R R0 7E JE I

FE YRS B R A B PR AR,
i R HUR A AR R n 45 K i AR
BRI, AR 2T AP ] AR R IR
A=Y, W R RIS IREE | R R BRI
AR SEE A (BESE, 2004; Collatz and
Dorm, 2013 ). HHJ, FIHIE H 5 HEYa] i

“SEIR 7 I FE R PHA AR T AR Z R
B, A “HE-PL7 SRS RBGE R (Cook et al.,
2007 ), GnfEHREIMZE TR Auium Sativum, 38
fif Mentha haplocalyx. 28/t 4£ Tulbaghia violacea
45 7 FhARZ BRI T LI H #5 % Brevicoryne
brassicae. /Nl Plutella xylostella FIZETH
Pierisrapae7t H i Brassica oleracea [ % 4= &

(PMEEHFEE, 2016 ). FIHAEDT FEHEY 1 $2 B
BiiaE d, X% % Ocimum sanctum. JHfhf
Mentha piperita. # 4% Eucalyptus globulus 1%l
7 Plectranthus amboinicus () 2 B4R U X 152 1
i Aedes aegypti H A — & HY 9K 38 1 H

( Lalthazuali and Mathew, 2016 ), =M &1
Vitex trifolia 4B /NS A e 10 4 29 1

(R #e5E, 2012 ), BEAE M ETE-BOEHKH ( Gas

chromatography-mass spectrometry, GC-MS ) £ K
FASAH ETE-fil /1 FLAZECH] ( Gaschromatography-
electroantennographic detection, GC-EAD ) iR
1) & 5 0, FE AT P R P R T L 2
WIS (Rodriguez-Saona et al., 2006; Zhang
etal., 2015; PMIGSE, 2019 ), UK M)
FR PG F R E, HET S &S TR
( Reddy and Guerrero, 2000 ),

AR ZH i I 9T e BT 1Y) £ AR L)
X/ INSRE A B s I BKREAE F ( R 22 %245, 2016 ),
T 20 R T s A WA AT R R, R
GC-MS 1 GC-EAD ARG e i i % /NI 3K
TG PE AR R W) o (A OB AR AT 32 5 E A
TEAF R AFDIRET , JCHAES S i S 5 e
YRR R RS & Ea ke R E A (Mulle
and Hilker, 2000; X% %%, 2015; S5,
2018), A4, FAIBLIZALMATAL T2
PR TT AT s W AR AR R sl 5 A Ae B
B S 3 ok H () 8] 4R 45 7 2O /N S ik gk A7 B 4
We? M1 BRI, ABFFEA AR AL Y
RIS A FH R] 7 B ek i 4o At B AT LA A
PR TS HEAT RTINS IR R 54T R A 52 , T —
SR v I M R ) O B 1 R 3 R B
Tt R By 42 /N i HE AR A o

1 #MR5ERZE

1.1 #8

111 R EHR DNREAE L VE R R A
Be I AT SIREAYFLREMATR
AR NI SR (SRR 25 °C, AHX B
70%+5%, JEIEFEW] 141 : 10D ), RAEAE b
Raphanus sativus L. {32435 . BGHFI{E 2-3 d
) A 22 TC 1 HU AR A At e i

1.1.2 #ikEY  LUEfT Mentha spicata L. (/i
Tl >y 484 ) FIIZINF 3 Brassica chinensis L. (/i
FlOAALECPEE ) A A A Y, ¥R 2k b
FE T I PG AROME R 2= Be S gy, AL 1Bk,
WA 10 em 2247 . /NESE 4-5 EUIE At
FERE
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1.2 A&
1.2.1 PR AN AERS T ERmA A AR
LR Rz 3 A 1Y) i R s o TR A o FH 2 18
ARGV T, SR )5 R R IR RSN MR 2R T K
WeT, PR TAL AR AEA R () I 238 o BEALF T AL
BREEEATEH) A, A S
SEM TRk gEE %, R OB O HE D
HREAL LT S5 AR A A 5 R TR . B R b, e
475 A0k B AN [ i i) 422 2 9 P R A 2
Jic A R, BIUARR A AT R B S, ST
BUEAT 50 o i R v Ay I AL ) 25 B A 403 4 B A
Gh, HABERF L, KAt (Sigma-Aldrich )
T ELR B AT TR AR R X BRI A58
MR RE N 1 Bk, 6 IREE .,

fiole ff1 B A7 B R IR B ik B IR BTN 4
(2017 ), FEREVERGHE o fi 5 i {57/ A7 >4 Syntech
oElE e, IS Al A PR Spike F AR AEEL
o HHEIEAE B — R /N i R, SerE
- 20 CUKFEH HvR 2, SR 7E AR fsE T H
FARITIH Hofob /iy H IEFRYIT, D1 i ff 0t 350 114
2-3 ANHETT, S HRE (Spectra 360 ) BfAbHE
G (10 fi 71 V9 it 43 ) 3 2 7 5 2 WL R L S FL A
I, SN T S AL 1 om, iCE
TR B R T P B 5 <O &k
SEME, A RS S A A
T R 0.5 s, PRUCHILET R TR]FG 30 s LT,
DAPRIIE fil 1 (9 6 M 8 WA, 5 3P RaUs TR iR
DSE o W B RSCR A F AT 6 UGG, fil M
PRI IITE 17:00 - 22:00 W ja] B kAT,

EAG RVAHXHE (V) HHAA RS BkGH K
2R g R
C+G,
I EAG Wi, Ci. Co /it Fik s
J& 2 WA IR EAG WAH
1.2.2  PEEERR R R RRS T ER AR IT
AREBL WRBEAT AR R Gy ik S I Hi 4
(2018), FRIVEMIE, Y RIMSEALAY Y TR &
R 20 ecm, NEE 2.5 cm, PAME IR 15 cm,
PIAE 2.5 cm, fIEEZ [A]SEfl 750, KR g0 mR s
By (@RS s ) BT Y BE—

45 (2004 ), V=

e, B e A S kA A S R —
B, T3 — M DL s AR R, RO IR
# QC-1B BURACRHAL (b miss shikdrdlee
WFFEHT ), 28 FEBEN 350 mL/min, “HPEA
BRUEHT, Zead TGP IE, Z8IK I Fr/hk
WRRCRB R Y TR BRI T,
A HE AGREG M 10 cm L E HAZ B 30 s
CABERERIR A, Al H e AT BRI 10 cm
DL HAS BT 30 s MU £ExT REAHL, 75 090 K
AN o SRR 5 min, H HMK—
K, B 10 SR RE S —4, EE 3K,
BIEK S Sk, ik Y BAAPMEMNE, &
MK —41, FPORBIREYE Y B, RIS
SERUE IR ( R R IR A BR A Al )
HUE Y B WU SRR . R TN
SR I AE 17:00 - 22:00 B[] B b4 T

/NSRS RS fi R AR AL A 4 ) ) K
WEFR A, X REFE BRI N AR BO TR A S I
% (2006 ),

s SRS B /NSRRI UL
L~ TRV 7 AT
PRI /NS e H
SN/ NS H

XlOO%y

X REFE 5L =

S HEE =
MR B NSt RO+ eI N U
S g

x100%,

x100%.

123 PN AENARRES T BRI~
BER R 7= U0 SR I R RS IR W
(2018 ), FFERIVERHE. #EA 341 1 mx1 mx1 m
MFERFE, hlins o A1, A2 Fl A3, 7E=HK
FENCTRIN 4 AN FAVE 3 CE 2 Z/INE SRR, 7
HUIE A1 — XL o B 1 Al o
FEKE, BTN R H5E A2 —5%
PR A3 R | A A AR , R T
INESRARRRA R, FRAUE A3 WARTRCH A AR
PR, TEMXTRR . BRI AR PIML 2-3 d REZELH
INSE IR MERRE LR 3 %), 24 h RIS/ NESER 1K
GUIEEL . R 6 A,

/NS Uk S RO i R R4 A T A K 0 1
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G b B BOH A NS RSO (2 A

2008 ):

o e g N AT O — AR D R

P = v it + AL BB

Xt HERPE B R 3R U AL R A2 xR I

R T AT Y /N SR 7R B R, Ab TR B
HONFEHRTE AL R A2 XL T CE AT Y /)N
FIR I s O R4

124 HIESH A REEHELGH] SPSS19.0
HATEAE S, il A R N IR A R R t-
frder (t-test) HEA725 5 WEME AT Y BIARGEAY
(TR i W VAR A B L il ST oA 103
( Chi-square test ) #1722 5% B &0 075 F200%
i R SRR A (t-test ) X ™ B ik
BHGHAT 25 5 W 04T, RA Duncan [K£H
I3 ( Duncan’s multiple range test ) Xif /= B[ i
AT 25 5 W 2 T

2 HERE5SH

2.1 /)NIRE A R A R AR 7S T S A RO Al A B
R B

DU E T AN [RPBR S A oA Xof /N SRl | e o
BRI Y (R 1), MR 1 AAL, NE
O e R T B N 45147 WA 4 R A L AR
BTN, I EE T E3E 7 ) i £ FEL A7 527 A X
9 (16.55+0.35 ), X 4 475 Ay 114 fish £ A7 2 Iz AH
XHE R (17.1040.72 ), Tk HUX gt B v far 1) ol 7 FEL
A7 R AERHE Hy (3.8440.23 ), 45147 i fif 114 ik
£ HL SN AHNHE S (14.5040.92 ), HI AT I,
JINSREAGEEE | e o SRRt R v ) i £ PR AL S

x100%

E/NF X AT RO (P<0.05), F34b,
OGP ik o RS SN e TR L, LM
T o HRXF {5 Y 7 1 i ) L AT S 7 A E S
%5 (P<0.05),

F1 DIEA BRI RRFGETRMARLR K
Table 1 Electroantennogram responses of
Plutella xylostella adults to the intact and
damaged Mentha spicata

S TR1AR 285 Y far fiFf H S22 A L
Different conditions of Relative EAG response
M . Female i Male
@%@ﬁ 6.55+0.35 bA  3.84+0.23 bB
Intact M. spicata
11477 1 A

. 17.10+0.72 aA  14.50+0.92 aA
Damaged M. spicata

FPEAE B EEARERR s BV SR A RNE
TR RS T3] — A1) 114 7 SR B s R X e R 8 3 9 A )
EAG HHXT S NAEAFAE 22 57, AT 80 S5 AT AR
RGP RER RN ) P31 19 7] 3 5 i o et i A7 3
(%) EAG AR SOMEAT 18 B TE2E 5 (ISIAEAS A5,
P<0.05 ),

Data are mean +SE. Values in the same column followed
by different lowercase letters indicate the relative EAG
responses of the same sex P. xylostella adults to the intact
and damaged M. spicata are significantly different, and
values within the same row followed by different
capital letters indicate the relative EAG responses of the
different sex P. xylostella adults to the intact or damaged M.
spicata are significantly different (independent samples
t-test, P<0.05).

22 PRERBNFERES T EEHNRETA
4

MRE T AN FRPRAS T ARG o /N SiE S | i
HUIRBEAT RO, (R 2), HIER 2 ATAL, /PR

T2 RERME. MERL XTI RFIRGERRIT AR K

Table 2 Behavioral responses of Plutella xylostella adults to the intact and damaged Mentha spicata

XTRRFEEL (%)

HRIEFE L (% )

SRR R (%) R

NG ST i) Control index Repellent index Response index Chi-square test
Different conditions of M. spicata  jifi it T Hy I e Ht I He e Ht JHE He T Hy
Female Male Female Male Female Male Female Male
@%Eﬁ 43.33 33.33 36.67 30.00 80.00 63.33 0.17™  0.05™%
Intact M. spicata
= 7= *k *
B 3.33 16.67 80.00 53.33 83.33 70.00 21.16 5.76

Damaged M. spicata

nse P>0.05; 7 P<0.05; 7 P<0.01.
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I | R T i R YR A 1 S5y s B R e T

60% , {H 228 T i 10 & 3 R by Xof /N SR i
BB FIGREER (P>0.05), /NSEIME .
JCHGT i 47 v A 1 S g R BRI R L T 70%,
A0 AT R O P /N SR 0 i L ) IR S S B A e, TR
F 80%, X e pl et FRE I T A ) DR R
HOBGREERCR 53.33%, SRITRE, i
far Xob /N Mg ME | 1 o S A I 2 ( P<0.01)
% (P<0.05) AYIKRERR o TCit 2 X L
ST AT, B B R R B R
R ELAT B A B 7 8 ORI IRk HE B . MR AT R
S5O 30 7 3 SR A 5 T T A A £ A S

—F,

2.3 /NIRERRL B XA FR S T E R R 2 50 e
4]

i 2ok 1] 7 B okt B i 5T T AN RPR S TR
P18 AT X I P4 /NS5 S0 L7 BT B A7 9 1) R i)

100 - A P=0.001

Oviposition index (%)
W
S

7 B0 R E R (%)

0 [ —
Intact Damaged
M. spicata M. spicata

A% Different test groups

(B 1) SR NIR, R MR /NS 1
Ha ™ B PR ) Kk KR S, R B R
7.81%, M40 477 T8y XoF I /N SR 0 ol e 7 B 2B 45
D) % AR M AR AR Y I GRE AR, R AR B
71.32%, “HHEMRE2ZER (P<0.01) (& 1:
Ao [RIE L HASE T /N S i e, e 7 TG Ay
it R g R 450y 3 AR AL B R RS- 4 O i
45 Wk A TG ey AR (g R AT RIS D0 T,
NS AE /N SR 2 9 O i A i ol
(193.50+4.97 ) 1 (181.17+6.52 ) i, —FH LW
EMHZES (P>0.05), {gREHinm s R A
YIKEERACR o AH LRI, P i far 20 R BLAR 4500
) SIKRE AR | R4 1 vy Ab BT M /)N SR gk ol
TE/INE SR LT 34 7% O i B B AR, 25k
(1133.83+4.06 ) A7, 5 7ii] 1A JC Ay R gkt BRE i 7
MREIRLAH LUAAAE BB 22 R (P<0.05) (& 1:
B )o 77Ukt S ) 4 S AR 5 fil A BT S
I FIMSLGEA T oA S N 485 SR — 3

= 210r B __ar_ a
S 180 —
~F 150} b
S
=5 120+
)
0 % 90}
&
& E 60 -
30+
£
X Bt TRRRHAT AT
CK Intact Damaged
M. spicata M. spicata

AR Different test groups

BB 1 /) SRt o 8 R AN 43 4% S8 a7 9 7= DR St IR 2
Fig. 1 Oviposition repellence response of female Plutella xylostella to intact and damaged Mentha spicata
A, HERRTE AN [R)RSG 2 v B 7 B okt FE £ B MEMRTE AN [RT S 4 b - 247 D 4
A. The oviposition index of females in different test groups; B. The average number of eggs laid by
females in different test groups.

K FARAE AN R B R AN B[] 42 Duncan [RE2F R E R B2 (P<0.05),

Histograms with different letters indicate significant difference by Duncan’s multiple range test (P<0.05).

3 g
FE LT P S th 0 AR R AR 4 6 BB e AT S 2
B T 5 A 30 3o R P R T
ﬁ%%»%&?ﬂ%ﬁ%@%m%ﬁ%%ﬁﬁL
SR SR SR 2 R T AL T D A

R AR U A A 2 0 %o R BB A S B3
TE R FE /] ( Adebisi et al., 2019; FMIB4%,
2019 ). HEYITERZHMIRG . REREE SR
i H — 26 5 flt BREAR R AN R) A4 2 0 C TR AR
SEA, 2001 ), — 7 HI G5 S AR R & T
DA RS HOGR B IK3EE . BENVERT, R SEBURI Y B
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FERAE, 24079 Angelica sinensis 7351453 )5 77 4k
R B 8 ST Aedes aegypti HA7 JiXikEAE
A ( Champakaew et al., 2015); 55— HEAILL
T 5 | RS MR ) RSO S B (R 2 B A T E ( 5 it
WL NIAR, 2005 ), A04HEL Nicotiana tabaccum
16 # % 1 Helicoverpa armigera Fil i 7 Ht
Helicoverpa assulta BUE 5 7= A W5 & Wit Fa s
{5 JEE#% Campoletis chlorideae HA 5 [R50 R
( BHEESE, 2005 ),

ABEFEF b A A Y TRRBEA . FH ]
77 N SRR S A AT T fa R AT A RS T
Tar F5 2 XTSRS A T SR AR SR, 45 R
PR3 VAT XoT /NS O | e ok e Ay ELA R Y B
WA, MY Y RURELSEAA T Sk SN Y B R
BN 53.33%, M HEIAT R SO Y IR ke 5K R i
80.00% , . MfE L FH [R] 7 B & 45 o sl 45 % my ik
71.32% , 171 et BRE LA Xof /NS i ol TG B i 0K R 2
TR o 3K U A /NS R g AR R) A PR ZS T A 1 A
FERAT 25 AN R D8 SN, 5 —SEqRIE AL, 3
55 19 9% M Fy Larix gmelinii XF 3% 0F A & B
Dendrolimus superans %)y Bt BCES Al L= P 5 %
A —E WIREE R (R ESE, 2009 ); Aedbix
#A Larix principis-rupprechtii 75 32 44t & i
P4 Coleophora sinensis @ % )5, BiHAZ 4=
— RN R, R RE BT (B
445, 2000 ); 32+ Phaseolus vulgaris 75 % 5%
T BE I Tetranychus urticae ™5y 2 I BETAY
2R W RE S 5 BULE R BUE 1) ZRE i - AR
kAT M ( Dicke etal., 1990 ); Xt FHUMAG 15 Fn
PN [R) | 185 FE A 2 15 8% Lygus lucor um S H
W% I 1 75 AR AL Zizyphus jujub £ 4%,
it B AL ARG 23 5 W E SRR 5 15 P SR i it
O B ASTRG N, 2 AR A R 2 i M
oA BRIk E R (OS54, 2012 ),

3 AT XS/ IN SR O | e i PR XA LA AR
ORRERICR , AT RESE: R Ay i Aar 52 B ML 0 ) A%
RISy FE BCRARDG  f AR T B R AR X
SR 5 ) FL AT BE S A — X /N3 ik EL A IR kR
WG A BT R A7 T al R 37 B 1E
AR A BRZSTS , JEHE PRS0 B B S5 A

YR RIS & o kA B3 AR L (Muller
and Hilker, 2000; X245, 2015; Sifss,
2018 ). UN{lFg I+ Arabidopsis thaliana 7£5Z %) #L
WA TG , VF 2 LA RSN B AR Ak
TERBUE (HAESE, 2009), i, HY)
2 S5 B RE A 45 K W LT 2 A 52 B0 B
A7 B B RN R85 B ( Pare and Tumlinson,
1997 ), VEMHPIREE shiF L L Ui B a5 B
{55 (Ameyeetal., 2018), #ERIE, HHHTE
A Larix gmelinii 2 7= A X V& i Rs B R
Dendrolimus superans E. 43 3Kk A FH B9 4% & 4
(X BEE4%, 2009 ); HiAE Gossypium spp.3z 2|4
# 11 Helicoverpa armigera &5, HAEE I
T AN, HER T ARAL B BB EEE I (G
RS, 1997 ); H44% Solanum tuberosum FE
i A7 LA P 1 Bk 5 4 2B H dL Leptinotarsa
decemlineata & )5, A R K W) I -2-C I T
F-2- O BEXT Hh 44 2 B i BT 2 5 B F
S5 UERCR (Bolter et al., 1997 ); ML .
SR TR VG A 2R % o 3 A Ah LK R 2 [ BURT iR
HF32 5 Malus sieversii B N & LA P4 oy
FE S R A AN S b R A B oAy, e rp A
25 RS T 2 O SR /NE T U Agrilus
mali (5 AERCR I 3 (EWI%, 2018),

A 5T B A T B RIATL A A58 475 10 7 A
XoF 7N i S H WL 2 7 (1) S, % BLAREE 5 9 £y
5 B /N e i HR TS Pl A LS S, (HR N
AT R 35 16 0 HH [i) 7 B 326 B X 205 AL S 7 f e v
o Yo 7N 0 B R TIG 3 S KGR RICR, , T LA A
o e 12 U 9 30 5 1) SRR AR, AR G518
ST HT B B /NSRRI S AR AR
BRI o w] F A A3 A R R AT DRy BIKREDE , 1]
VE—23f /NS gk HAT SR 20 5 14 R ) e B
A EAEWA A M- Bk BTGNS
FEARTE AL -, F—2 K05 GC-MS
F1 GC-EAD H A S 1 7 32451 3 e far X /NS i ™
A= R ZU IRk FH 4 R A T, PR B
WAL IATAT I, B0 6 T 4
He BRI B, Ay /0N i IR s ) 4 7 O & A
BEAE AN, /NSRRI A R B I AR BT v R
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