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ABSTRACT

Omphisa anastomasalis is one of the most serious insect pests of sweet potato
in Southeast Asia. In order to apply sex pheromone as a tool for monitoring
the population dynamics, from which supplies information for establishment of
an effective management program, the role of cuticle hydrocarbon in the sex
pheromone attraction of O. anastomasalis was investigated by using GC-EAD
and GC-MS analyses and followed by the field evaluation. Analysis of the
pheromone gland extract identified three components including E10-16:Ald,
E14-16:Ald and E10,E14-16:Ald. Meanwhile, analysis of the body extract
resulted in four components with 73,726,79-23:H compound as the new
identified component. Further, analysis of the wing extract found only the
73,726,729-23:H component. These indicated that 73,76,79-23:H was a cuticle
hydrocarbon secreted from the surface body of the female moth. In field
evaluation, lure prepared from E10-16:Ald, E14-16:Ald and E10,E14-16:Ald
compounds did not attract O. anastomasalis males. However, addition of
Z3,76,79-23:H at ratios from 18.2% - 47.6% into the lure made increasing
significantly the numbers of captured males, even higher than that of trap
baited with a virgin female.

TOM TAT

Omphisa anastomasalis la doi twong gdy hai quan trong trén khoai lang ¢ khu
viee Bong Nam A thm ing dung pheromone gidi tinh nhu la cong cu khao
sdt dién bién mdt s6 quan thé, tir d6 hé tro théng tin cho viée xdy dung cdc
chuong trinh quan Iy hiéu qud, vai tro cua hydrocarbon biéu bi trong sir hap
dan ciia pheromone gidi tinh doi véi O. anastomasalis dwoc khao sat bang
cdc phan tich GC-EAD va GC-MS va déanh gid hiéu qud hdp déan ngodi dong.
Két qua phan tich mau ly trich tie tuyén pheromone ghi nhdn dirgc ba thanh
phan gom cdc hop chat E10-16:Ald, E14-16:4ld va E10,E14-16:Ald. Trong
khi d6, két qua phdn tich mdu ly trich tir than déd ghi nhdn dwoc bon thanh
phan véi hop chdt Z3,76,79-23:H la thanh phan thir tw. Xa hon, phdn tich
mau ly trich tie canh chi ghi nhan dwoc thanh phan 73,76,79-23:H. Diéu nay
chitng 16 thanh phan 73,76,79-23:H la mét hydrocarbon biéu bi va duoc tiét
ra tir bé mdt co thé cia ngai cdi. Trong danh gid ngodi dong, moi pheromone
duwoc diéu ché tir 3 thanh phan ghi nhdn trong tuyén pheromone khéng cho
hiéu qua hdp dan doi véi ngai O. anasotosalis dyc. Khi dwoc thém vio moi
23,26,29-23:H da lam gia tang cd y nghia 56 lu’ong ngai O. anasotosalis duc
vdo bdy, ngay cd cao hon so véi bay dwge ddt méi la ngai cdi chuwa giao phoi.

Trich dan: Trin Van Hiéu va Lé Van Vang, 2017. Vai trd ciia hydrocarbon biéu bi trong pheromone giGi
tinh cua sdu duc day khoai lang Omphisa anastomosalis Gueneé (Lepidoptera: Crambidae). Tap
chi Khoa hoc Truong Pai hoc Can Tho. 53b: 97-104.
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1 GIOI THIEU

Sau duc day khoai lang Omphisa anastomasalis
Guenée (Lepidoptera: Crambidae) la mot trong
nhimng loai con tring gay hai nguy hiém nhit trén
khoai lang viing nhiét déi va can nhiét déi chau A
va Thai Binh Duong (Waterhouse, 1993; Ames et
al., 1997). Cung v6i sung khoai lang (Cylas
formicarius Fab.) va mot khoai lang (Euscepes
postfasciatus Fairmaire), O. anastomosalis 1a mot
trong ba ddi tuong bi kiém dich khi khoai lang
nhép khéu vao My va Nhat (Follett, 2004; Follett
and Neven, 2006; Wakamura et al., 2010). Au
trung moi n6 cua O. anastomosalis gay hai béng
cach duc vao chdi non, cudng 14 va cac vét nit trén
day khoai, tuy thugc vao vi tri tring duge dé. Su
tan cong vao chodi non s& lam cho cho1 khong phat
trlen va chét dan, su tin cong vao cubng 14 hay cac
vét nirt 1am cho day khoai bi rong, day bi héo vang
tir noi duc dén dot (Lé Van Vang va ctv., 2011). Su
gdy hai ciia O. anastomosalis c6 thé 1am ning suét
giam tir 40-56,2%, tuy theo thoi diém gay hai
(Nguyén Birc Khiém, 2006).

Pheromone gidi tinh 1a héa chat, hdn hop cac
hoa chét tin hiéu dugc tiét ra bén ngoai méi truong
dé hap dan su bat cip cua nhitng c4 thé khac gidi
trong cung mot loai (Lé Van Vang, 2016). Do hoat
dong nhu cac hop chit sinh hoc c6 tinh chon loc
cao, O n6ng do rat thép, khong dé lai du luong,
khong anh huéng x4u dén sirc khoe ciia con ngudi
va moi truong, ap dung pheromone gidi tinh dugce
xem 14 cong cu hiéu qua trong chién lugc quan ly
con trung (Vang, 2006; Witzgall et al, 2010).
Pheromone gidi tinh cta O. anastomosalis da dugc
x4c dinh 1a hdn hop cta cic thanh phan gém hop
chit (10E,14E)-10,14-hexadecadienal (E10,E14-
16:Ald), hop chit (E)-10-hexadecenal (E10-
16:Ald) va hop chét (E)-14-hexadecenal (El4-
16:Ald) (Wakamura et al., 2010). Tuy nhién, mdi
pheromone duoc diéu ché tir cac thanh phéan trén
cho hiéu qua hap dan rit thap ddi v6i ngai O.
anastosalis duc trong diéu kién ngoai dong & Nhat
va Viét Nam (Wakamura et al., 2010; Ly Thanh
Tung, 2012). Két qua phén tich cua Yan et al.
(2014) da phat hién dau vét cua hop chét
(37,62,97)-3,6,9-tricosatriene ~ (Z3,26,79-23:H),
mdt hop chét hydrocarbon trong mau pheromone ly
trich ma khi thém hop chit nay vao moi da lam
tang c6 ¥ nghia sb lwong ngai O. anastosalis duc
vao biy. Hydrocarbon 1a cic hop chét duoc con
trung tiét ra trén bé mit cua biéu bi nhim giup
ngan chan sy thAm nuéc. Thém vao d6, ham lwong
cia Z73,26,79-23:H hién dién trong tuyén
pheromone rat thip (Yan et al., 2014).
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Béo céo nay trinh bay két qua phan tich GC-
EAD va GC-MS cua cic mau ly trich tir tuyén
pheromone, than va canh cua ngai O. anastomsalis
cdi nhdm x4c dinh c6 hay khong hop chét
73,76,79-23:H 1a do tuyén pheromone tiét ra hay
thuoc dang hydrocarbon biéu bi (cuticle
hydrocarbon) duoc tiét ra trén bé mit co thé cua
ngai cai.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Hoa chét

Cac hop chit E10,E14-16:Ald, E10-16:Ald,
El4-16:Ald, 73,76,29-23:H (d¢ tinh khiét 98%)
dugc cung cap tir phong thi nghiém Hoa chat Sinh
thai, truong Pai hoc Noéng nghi¢p va Cong nghé
Tokyo (Nhat).

2.2 Pheromone ly trich

Day khoai lang bi nhiém sau O. anastomosalis
dugc thu thap tir cac ruong khoai tai xa Nui To,
huyén Tri Tén, tinh An Giang r6i chuyén vé phong
thi nghiém Phong trir sinh hoc, Khoa Nong Nghiép
va Sinh hoc Ung dung, Truong Pai hoc Céan Tho.
Trong phong thi nghiém, sdu dugc nudi bang ci
khoai lang ¢ diéu kién nhiét do va anh sang cua
phong cho dén khi héa nhong. M&i nhong s& dugc
tach ra nuoi riéng trong mdt hdp nhyra (duong kinh
2,5 x 3 cm) c6 bong gon giit am cho dén khi vii
hoa.

— Ly trich tuyén pheromone: Tuyén
pheromone (d6t bung thtr 8 - 9) cua thanh tring cai
2 ngay tudi dugc cét 14y ¢ thoi diém khoang 19:00
- 20:00 gid mdi ngay (2-3 gio' sau khi tit ning)
(Vang et al., 2005). Sau khi nhanh chong loai bd
phan biéu bi du, tuyén pheromone dugc ngam vao
trong dung moi n-hexane tinh khiét (10 pl/tuyén)
15 phut dé ly trich. Dung dich ly trich dugc loc qua
Na,SO4, dam bao loai bé hoan toan nude va chat
rin, vao trong ampoule mau nau (dung tich 1,5 ml).
Ampoule dugc han miéng va dan nhan roi trir trong
ngan mat cta ti lanh cho dén khi gui di phan tich.

— Ly trich thdn va canh: Phuong phap ly trich
duge thyc hién twong tu nhu ly trich tuyén
pheromone. Thanh tring cai 2 ngay tudi dugc loai
b6 dau va chan. Sau d6, phan than va canh dugc
tach ra ngdm riéng trong nhitng lo thuy tinh mau
nau nho (3 ml vial) ¢6 chira 300 pl n-hexane tinh
khiét. Dung dich ly trich duoc loc qua Na,SO4 vao
ampoule mau nau (dung tich 1,5 ml). Ampoule
dugc han miéng va dan nhén rdi trir trong ngan mat
ctia til lanh cho dén khi giri di phan tich.

Mau ly trich dugc giri dén phong thi nghiém
Hoa chét sinh thai ciia Truong Pai hoc Nong
nghiép va Cong nghé Tokyo dé phan tich bang k¥
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thudt Sdc ky khi — khdi pho (GC-MS) va Sic ky
khi — Pién rdu ddu (GC-EAD)
2.3 Phin tich sic ky khi - di¢n rau

Hoat dong dién rau (electroantennogram, EAG)
clia cac mau ly trich tir tuyén pheromone, than va
canh ctia ngai O. anastomosalis cai va cac hop chat
chuan tong hop duoc ghi nhan bang mot may phan
tich lién hop GC-EAD. Véi may sic khi 1a GC HP
5890 series duoc lip cot mao dan DB-23 (0,25 mm
ID x 30 m; J&W Scientific), dau do i-on hoéa ngon
Iira (flame ionization detector, FID) va budng bom
mau split/splitless. Nhiét d6 cua budng bom mau
dugc on dinh ¢ 220°C va khi mang (carrier gas) la
helium. O doan cudi cia c6t mao din, mot khop
nbi hinh chir Y chia luong khi mang ra lam hai
phan bang nhau, mot phan di vé FID va phan con
lai di qua mét bo phan chuyén nhiét (220°C) trude
khi vao mot éng dan thiy tinh (dwdng kinh 0,7 cm,
bén trong dugc thdi khong khi 4m & tée do 330
ml/phut) @& dén EAD. Dé tranh su ngung tu, ludng
khi mang ctia GC dugc hoa véi khi nitrogen & ngay
phia truéc khép ndi hinh chit Y. Chuong trinh
nhiét d6 sir dung cho sy phan tich 1a bit ddu & 80°C
trong 1 phut, ting 1én 210°C & tc do 8°C/phit, giir
& 210°C trong 10 pht.

Rau dau cia thanh tring duc 2-3 ngay tudi
dugc cit can than & gan gbc va mot doan ngan &
dinh, sau d6 lap vao hai dau dién cuc cua EAD. pé
tao sy t1ep xuc dién gilr rau ¢d dinh, dau cua dién
cuc dugc tim nude mudi sinh 1y. Tin hidu dép tng
pheromone tir rdu dau thanh trung duc s& dugc
khuéch dai va loc trudce khi in ra dudi dang biéu dd
(EAQG).

2.4 Phan tich sic ky khi - khéi phd

Pho khéi lugng (Mass spectrum) clia miu
pheromone ly trich va cac chat chuan tong hop cua
cac thanh phan pheromone dugc ghi nhdn bang
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may lién hop sic ky (GC) — pho khdi lugng (MS)
(Gas Chromatography — Mass Spectrometry) véi
GC HP 6890 series va dau do MS (Mass Selective
Detector) HP 5973. Su ion hoa dugc thuc hién theo
kiéu va cham ion ¢ dién thé 70 eV va nhiét d¢
230°C. Phé khdi luong duge dat trong khoang m/z
tir 40-500. Cot sic ky dugc ding trong phan tich 1a
c6t mao dan DB-23 (capillary column, 0,25 mm ID
x 30 m; J&W Scientific). Nhiét do cua may sac ky
dung cho phén tich mau pheromone ly trich va cac
chat chuan tong hop 1a 80°C (trong 1 phut), ting
1én 210°C & toc @6 8°C/phut va giit & 210°C trong
10 phut.
2.5 Danh gia hiéu qua cia pheromone gidi

tinh tong hop trong diéu kién ngoai dong

Céc thanh phan pheromone gi6i tinh tong hop
(d6 tinh khiét >96%) va cac hop chat hydrocacbon
duoc pha loang trong n-hexane véi ti 1¢ 1:10 hodc
1:100 (1 mg/10 ul n-hexane hodc 1 mg/100 ul n-
hexan). Sau d6 dung cac microsyginge c6 dung tich
25 va 100 pl rat dung dich pha lodng & cac ham
luong tuong tmg cho timg thi nghiém rdi nhdi vao
tuyp cao su (0,8 cm OD, rubber spetum, Aldrich,
My) dé lam moi pheromone. Sau khi dé trong ti
hat khoang 10 phiit, mdi pheromone dugc goi lai
bang gidy nhom, khong thém chat 6n dinh hay chét
chéng oxy héa, dan nhan va trit trong ngian mat ciia
ta lanh cho dén khi dua ra ap dung trong khao sat
ngodi ddng. Mit khac, thanh tring O.
anastomosalis ci chua giao phdi (virgin female)
cling dwoc st dung 1am mdi hap dan. Mot ngai cai
dugc nhét vao trong 16ng luéi inox hinh ban ciu
dit trén tAm dinh cia bay, ngai dugc nudi biang
miéng bong gon duge tdm dung dich nudc dudng
10% (Hinh 1). Viéc nhdt thanh trang céi vao 16ng
lu6i inox duge chuan bi ngay trudc khi thyc hién
thi nghiém va vao liic chiéu mat.

Hinh 1: Chuén bi mdi hip din 13 ngai cai chwa giao phoi

A: ngai cdi chira giao phoi; B long inox nhét ngai cdi (ddy long dwoc dan lai bang gidy bia cimg); C: long nhot ngai cdi

dwoc ddt vao giita tam dinh cia by

Thi nghiém dugc thuc hién trén rudng khoai
lang tréng sira c6 dién tich 4.000 m? tai xa Nui To,
huyén Tri T6n, tinh An Giang, bd tri theo thé thirc
kh6i hoan toan ngiu nhién mot nhan t& véi 6
nghiém thtc va 3 lan lap lai. Mai 1an lap lai cta

mot nghiém thic twong ung v4éi mot bay
pheromone. Trong d6, nghiém thirc véi mdi 1a tuyp
cao su trong (chi nhdi 10 pl n-hexane) duge dung
lam nghiém thirc d6i chimg 4m, con nghiém thirc
duogc dit moi 1a ngai cai chua giao phdi dugc dung
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lam d6i chimg duong. Trén rudng thi nghiém, tam
dinh ¢6 chira moi dugce 16ng vao mai che cua bay.
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d cao khoang 0,5 m va khoang cach giira cac bay
tir 10 - 20 m (Hinh 2). Chi tiéu ghi nhan: s6 luong
ngai duc vao bay moi tuan mot lan.

Hinh 2: Biy pheromone dit trén rugng khoai lang thi nghi¢m

3 KET QUA VA THAO LUAN

3.1 Phan tich GC-EAD va GC-MS ciia miu
ly trich tir tuyén pheromone ciia ngai O.
anastomosalis cai

Phan tich GC-EAD ctia mau pheromone ly trich
(tr 1 ngai cai) cho thiy rdu dau cia ngai O.
anastomosalis duc da dap tng v6i 3 thanh phan
pheromone (Tp.) gdm Tp.1 c6 dap tng 48 pV &

Tp.1

EAD

thoi gian luu (Rt) 15,3 phat, Tp.2 cé dap ung 49
puV & Rt 15,62 phat va Tp.3 c6 dap tng 230 uV &
Rt 15,79 phit (Hinh 3). Phéan tich GC-MS (8 ngai
c4i) cia miu pheromone ly trich ghi nhan cac
thanh phan Tp.1, Tp.2 va Tp.3 xuit hién trén biéu
dd sic ky téng ion (total ion chromatogram, TIC) &
cac thoi gian luu 1an luot 14 14.17 phut, 14,49 phut
va 14,65 phut.

Tp.3

Tp.2

l

\L 1

100 uV

19.0
Rt (phut)

Hinh 3: Phén tich GC-EAD ciia miu ly trich tir tuyén pheromone ciia ngai 0. anastomosalis cai

Phé khdi lugng véi cc ion chudn doan gdm ion
phén tir luong (M) & m/z 238 (Tp. 1 va Tp.2), 236
(Tp.3) va ion phan tir lvong mét di mot H,O ([M-
181" & m/z 220 (Tp. 1 va Tp.2) va 218 (Tp. 3)
(Hinh 4) cho thdy cac Tp.l va Tp.2 la cac
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hexadecenal con Tp.3 1a hexadecadienal. So sanh
v6i két qua phén tich cua Yan er al. (2014), cac
thanh phan Tp.1, Tp.2 va Tp.3 ¢6 phd khoi lugng
trang khop véi cac hop chat E10-16:Ald, E14-
16:Ald va E10,E14-16:Ald.
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than va canh cia ngai O. anastomosalis cai
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Hinh 4: Phan tich GC-MS ciia miu ly trich tir tuyén pheromone ciia ngi O. anastomosalis cai

ghi nhan duoc 4 thanh phan gdm cac hop chat E10-
16:Ald, E14-16:Ald, EI10,E14-16:Ald  va
73,76,79-23:H (6 Rt 16,34 phat). Hop chat
73,76,79-23:H khong ghi nhan dugc trong mau ly

3.2 Phan tich GC-MS ciia miu ly trich tir

Hinh 5 trinh bay két qua phan tich GC-MS cua

cac mau ly trich tir than (bao gdm ca tuyén
pheromone tir hai ngai cai) va canh (tr hai ngai
cai). Boi voi mau ly trich tir than, két qua phan tich
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trich tir tuyén pheromone (Hinh 4). Phén tich m'?lu
ly trich tir canh chi ghi nhan dugc mot thanh phan
la hop chat 23,26,79-23:H.
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TIC
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* Méu Iv trich tie than
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73,76,7923-H

l
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Hinh 5: Phan tich GC-MS ciia miu ly trich tir thin va canh ngai O. anastomosalis cai

Nghién ctru cia Yan ef al. (2014) da phat hién
hop chét Z3,26,79-23:H hién dién trong mau ly
trich tr tuyén pheromone cua ngai O.
anastomosalis cai, nhung ham lwong rat thip
khoang 6% so voi thanh phan E10,E14-16:Ald.
Trong nghién ctru nay, hop chéat Z3,76,29-23:H
khong hién dién trong miu ly trich tir tuyén
pheromone (Hinh 4), nhung hién dién & than véi
ham luong cao hon so v6i Tp.3 (hop chat E10,E14-
16:Ald) (Hinh 5). Thém vao d6, phan tich mau ly
trich tir canh chi ghi nhan dwoc hop chit Z3,26,79-
23:H ma khong ghi nhan duoc cac thanh phan
pheromone khac (Hinh 5), chung t6 Z3,726,79-
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23:H 1a mot dang hydrocarbon biéu bi duoc tiét ra
tr bé mat co thé cua ngai cai chir khong phai tur
tuyén pheromone.

3.3 Phén tich GC-EAD ciia c4c hgp chit
chuan tong hop

Phan tich GC-EAD cta cic mau chit chuan
téng hop (synthetic standard) ghi nhan rau du cia
ngadi O. anastomosalis duc da dép ung véi tat ca
cac hop chit thir nghiém gébm E10-16:Ald (190
uV), E14-16:Ald (180 uV), E10,E14-16:Ald (145
uV) va Z3,76,79-23:H (50 uV). Trong do, thoi
gian luu cua ba hop chit E10-16:Ald (Rt 15,3
phut), E14-16:Ald (15,62 phuat) va E10,E14-16:Ald
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(15,79 phat) 1a trang khép voi cac Tp.1, Tp.2 va
Tp.3 trong mau ly trich (Hinh 6).

FAD | ]
™w ,
|
g =t 1
i I > J
«— E14-16:Ald
E10,E14-16:A1
E10-16:Ald — /
\1 1 +— 73,76,79-23:H
FID = -
13|=0 1J=0 140 hlsp 1J:0

Rt (pht)
Hinh 6: Phan tich GC-EAD ciia miu chét chuin

tong hop ciia cac hop chit E10-16:Ald, E14-
16:Ald, E10,E14-16:Ald va Z.3,7.6,79-23:H
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3.4 Hiéu qua hap din ngoai dong cia
pheromone gioi tinh tong hop doi véi ngai O.
anastomosalis

Két qua trinh bay trong Bang 1 cho thdy
nghiém thirc ¢6 mdi dwoc diéu ché tir 3 thanh phan
pheromone gdom E10,E14-16:Ald; E10-16:Ald;
E14-16:Ald ¢6 hiéu qua hédp dan (0,17
con/biy/tuin) khong khac biét so voi nghiém thirc
d6i chimg am (10 pl n-hexane) va thip hon so véi
nghiém thirc d6i ching duong (mot ngai cai chwa
giao phdi, 2,42 con/bay/tuan). Khi bo sung thanh
phan Z3,76,79-23:H vao mdi & cac ham luong tir
25 ug (4,3%) dén 500 pg (47,6%) da lam gia ting
c6 y nghia s6 lugng ngai duc vao bay. Trong do,
nghiém thtrc thém 25 pg ¢ sé lwong ngai vao bay
(1,33 con/biy/tudn) twong dwong v&i nghiém thirc
ngai cai chua giao phdi, trong khi hai nghiém thirc
thém 100 pg va 500 pg co s6 luong ngai duc vao
bay (4,17 con/bay/tuan va 4,50con/biy/tuan) cao
hon so v&i ngai cai chua giao phéi. Diéu nay chimg
t6 hop chit Z3,26,29-23:H di co tac dung lam tang
cuong hiéu qua hdp dan cua cac thanh phan
pheromone giéi tinh dwoc tiét ra tir tuyén
pheromone cua ngai O. anastomosalis.

Biang 1: Hiéu qua hip din cia cic dong ciia moi 1a pheromone giéi tinh tong hop va ngai cai chwa

giao phoi
Thanh phan moi (ug/tuyp) x A
E10,E14-16:Ald E10-16:Ald E14-16:Ald 73.2679-23:0  Con/bdy/tudn
500 35 15 0 0,170,14<
500 35 15 25 1,330, 14
500 35 15 100 4,17+1,63°
500 35 15 500 4,50+0,43°
10 pl n-hexane 0,004
01 ngai cai chua giao phdi** 2,42+0,80°
CV (%) 30,97

* 86 heong TT vao bdy trung binh durge quy doi sang log(x+1) trude khi xir Iy thong ké. Gid iri trong cgt ¢6 cung mot
chir cai theo sau thi khong khac biét y nghia 1% theo phép thir Duncan; ** Ngai cai trong bay dwoc thay moi 3-4

ngay/lan

Pheromone gigi tinh cua cac loai con trung
thudc bo canh vay (Lepidoptera) dugc chia thanh
kiéu I gdm cac hop chét c6 mach thing tir 10-18
carbon (Cjo-Cis) véi modt nhém chire alcohol,
acetate hodc aldehyde & dau mach, kiéu 11 g6m cac
hydrocarbon chura no ¢6 mach thing tir C1,-C3 va
cac dan xuat epoxy ctia chung va kiéu III 14 nhiing
pheromone khac, khong thugc kiéu I va II (Ando et
al., 2004). Mot s6 béo cdo dd ghi nhan khi bd sung
cac hydrocarbon chua no (pheromone kiéu II) vao
mdi pheromone tong hop ciia mot sb loai thuc ho
Pyralidaec va Crambidae (pheromone kiéu I) nhu
Dioryctria abietivorella, Amyelois transitella,
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Conogethes punctiferalis da lam tang c6 y nghia
hiéu qua hap dan (Millar ef al., 2005; Kanno ef al.,
2010; Xiao et al., 2012). Két qua nghién ciru da
xac dinh dugc hop chat Z3,26,29-23:H vira cho
dap img EAG (electroantennogram response) trong
phén tich GC-EAD vira 1am gia tang hiéu qua hap
dan khi duoc thém vao mdi pheromone didu ché tir
cic thanh phin dd dwoc x4c dinh do tuyén
pheromone tiét ra trong diéu kién ngoai dong. Xa
hon, phan tich GC-MS ctia cdc mau ly trich tir
tuyén pheromone, than va canh di ghi nhan hop
chat 73,76,79-23:H 1a mot loai hydrocarbon biéu
bi dwoc tiét ra tir bé mat co thé cua ngai O.
anastomosalis céi.
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Tac gia xin gui 101 cam on GS. Ando Tetsu cua
Phong thi nghiém Hoa chat sinh thai, Truong Dai
hoc Nong nghi¢p va Cong nghé Tokyo (Nhat) da
hd trg trong phan tich GC-EAD va GC-MS va hoa
chat ding cho thi nghiém ngoai dng.
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