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PAP UNG PIEN SINH LY VOI PHEROMONE LY TRICH
VA NHUNG HQP CHAT LIEN QUAN CUA
BUOM SAU PUC GAN LA NHAN Conopomorpha litchiella
BRADLEY (Lepidoptera: Gracillariidae)

L& Van Vang!, Nguyén Pirc B va Tetsu Ando?

ABSTRACT

A Gas chromatography (GC)-Electroantennogram detector (EAD) analysis of the C.
litchiella pheromone extract resulted in two EAG-active components, denoted component
I and Il, with the EAG-intensities and retention times (Rt) as follows: 43 4V at Rt 15.60
min and 264 xV at Rt 16.14 min, respectively. In GC-EAD analyses of the authentic
samples of Cie straight chain compounds, (10Z)-10-hexadecen-1-ol and (7Z,112)-7,11-
hexadecadienyl acetate eluted at the same retention time, 15.60 min, with the pheromone
component I. However, the EAG-response of (7Z,117)-7,11-hexadecadienyl acetate (288
1V) was much stronger than that of (10Z)-10-hexadecen-1-ol (183 uV). Generally,
among analyzed compounds, male antenna most strongly responded to acetates.
Meanwhile, alcohols and aldehydes showed weak or no EAG-activities.

Keywords: Conopomorpha litchiella, ElectroAntennogram, GC-EAD, EAG-active
component, type | pheromone, pheromone component

Title: Electrophysiological responses of Conopomorpha litchiella Bradley (Lepidoptera:
Gracillariidae) to the pheromone extract and related synthetic compounds

TOM TAT

Phan tich Gas Chromatography (GC)-Electroantennogram detector (EAD) cho két qud
rdau dau bueém dwc Conopomorpha litchiella ddp ing véi hai thanh phan pheromone (ky
hiéu 1a thanh phan | va 1) trong mau ly trich véi cuong dg ddp g va thoi gian leu lan
luot nhur sau: 43 uV o Rt 15.60 phat va 264 1V ¢ 16.14 phut. Trong phén tich GC-EAD
cua nhiing hop chdt 16 carbon mgch thang téong hep, (10Z)-10-hexadecen-1-ol va
(7E,11E)-7,11-hexadecadienyl acetate c6 cung thoi gian lwu véi thanh phan pheromone |
¢ 15.60 phat. Tuy nhién, dap ung EAG cua (7Z,112)-7,11-hexadecadienyl acetate (288
uV) 1& manh hon rat nhiéu so véi (10Z)-10-hexadecen-1-ol (183 uV). Mgt céch tong
quéat, giza nhitng hop chdt duwoc phén tich, rau dau buém dwc ddp 1ing EAG manh véi
acetate (-CO2CHs), trong khi ddp 1ng yéu hodc khéng dap vmg véi ruwou (-OH) va
aldehyde (-CHO).

Tir khéa: Conpomorpha litchiella, Electroantennogram, GC-EAD, thanh phdn hoat

dgng EAG, pheromone kiéu I, thanh phan pheromone

1 GIOI THIEU

Conopomorpha litchiella Bradley (Lepidoptera: Gracillariidae) la mot loai sau hai
l& quan trong trén nhan va vai ¢ Viét Nam, Thai Lan va DPai Loan (Cuc, 2002).
Mot thoi gian dai C. litchiella va C. sinensis Bradley cung dugc xem la loai buém
duc hat ca cao Acrocercops cramerella (tén hién nay la Conopomorpha cramerella
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Snellen) (Bradley, 1986). Trong khi, C. litchiella va C. sinensis chu yéu tin cong
trén vai va nhén, C. cramerella gi¢i han su tin cdng trén chdm chdm va ca cao. C.
litchiella thich tan cong trén 14 va dot non, con C. sinensis lai thich tan cong trén
tri (Bradley, 1986). Au trung méi nd caa C. litchiella c6 mau tring sira tan cong
bang cach duc vao dot non va phién 14, chii yéu 1a vao gan 13 nén duoc goi 1a sau
duc gan 4, lam dot la bi khé chay. Theo Menzel (2002), luot dot non & giai doan
truéc khi ra hoa 1a ngudn cung cip carbohydrate cuc ky quan trong cho trai phat
trién. Tai dong bang song Ciru Long (PBSCL), C. litchiella hién dién déu khap
trén cac dia ban tréng nhin va c6 vong doi vao khoang 24-25 ngay (Cuc, 2002).
Twong ty nhitng loai sau v& bua khac, viéc phong tri bang thudc trir sdu héa hoc
dbi vai C. litchiella c6 hiéu qua khong cao do au tring cia ching duoc bao vé bai
biéu bi cua la. Vi vy, pheromone gigi tinh duoc mong doi nhu 13 mot sy thay thé
hiéu qua cho thudc trir sdu hoa hoc trong viéc quan ly loai sau hai nay.

Ham luong pheromone rat thip ¢ nhiing loai buém cé kich thudc nho
(microlepidopteran species) nhu C. litchiella va C. sinensis la mét thach thic thyuc
su cho viéc xac dinh cau triic phan tir cua cac thanh phan pheromone. May man 1a
ky thuat phan tich gas chromatography (GC) — electroantennogram detector
(EAD), str dung rau dau budm duc nhu 13 mot dau do caa nhitng dap tng sinh hoc,
c6 kha nang ghi nhan sy xuat hién cua nhirng thanh phan pheromone ngay ca khi
ham luong cua nhitng thanh phan nay thap hon do nhay cia dau do i-on héa ngon
lta (Flame ionization detector, FID) hoic dau do khéi lugng (Mass Selective
Detector, MS) (Svatos et al.,1999; Kalinova et al., 2006). Beevor et al. (1986) da
thanh cong trong viéc sir dung GC-EAD dé xac dinh pheromone gigi tinh cua C.
cramerella, c6 ham lugng cuaa thanh phan pheromone chinh nho hon 0,1ng/budm.
Ando et al. (2004) ghi nhan rang rau dau buém duc ciia mot loai buém thuoc ho
Geometridae, Hemerophila artilineata Butler, bi kich thich ngay ca & ndng do 0,01
ng caa thanh phan pheromone chinh.

Pé tai “Pap tng dién sinh ly cua buém Conopomorpha litchiella Bradley” sir
dung k¥ thuat GC-EAD dé phan tich mau pheromone ly trich va nhitng chat chuan
tong hop nhu 1a mot bude dau trong viéc xac dinh pheromone gidi tinh cua loai
budm sau duc gan la nhan nay.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Bwom va pheromone ly trich

Au tring truong thanh va nhong caa C. litchiella duoc thu thap trong nhiing vuon nhan
quanh khu vyc thanh phd Can Tho, rdi goi dén truong Pai hoc Nong nghiép va Ky thuat
Tokyo, Nhat Ban. Tai ddy, ching duoc nudi trong phong thi nghiém & diéu kién 25°C va chu
ky 16 gio sang: 8 gio ti (16L:8D). Ngay sau khi vii hda, mdi thanh tring duoc tach ra nudi
riéng trong nhing lo thuy tinh nho (1,6 cm duong kinh x 3,8 cm chiéu cao) & cing diéu kién
nhiét do va anh sang vai au tring. Tuyén pheromone (dot bung thir 8-9) cua busm cai 2-3
ngay tudi duoc cét trong khoang thoi gian tir 2-3 gio dau cua pha ti va dugc ngam trong n-
hexane (10 pl/budm) trong 15 phut dé ly trich pheromone sau khi da can than loai bo phan
biéu bi du. Tiép theo, loc dich pheromone ly trich qua Sodiumsulfate (Na;SO4) va bao quan
trong ampoule mau nau ¢ nhiét d6 am (-) 30°C (trong ti déng) cho dén khi phan tich.
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Rau du cta buém dyc 2-3 ngay tudi duoc sir dung nhur 1a b phan bat tin higu dap
ung véi pheromone cua dau do EAD.

2.2 Viét tit cta hoa chat

Céu triic h6a hoc ctia mau tong hop duoc Viét tat nhu sau: Z = ndi doi (double
bond) c6 cau hinh (configuration) Z; E = nbi doi co cau hinh E; s6 nam trugc gach
ndi = vj tri cia ndi déi; s6 nam sau gach ndi va truéc diu hai chdm = sb lwong
carbon cua mach thang; OH = alcohol; OAc = acetate; va Ald = aldehyde. Vi dy:
(10Z)-10-Hexadecen-1-ol dugc viét tit nhu sau: Z10-16:OH.

2.3 Hoa chat

Duya trén thanh phan pheromone gigi tinh caa loai buém sau duc hat ca cao, C.
cramerella, lodi c6 quan hé gan véi C. litchiella, dd dugc xac dinh boi Beevor et
al. (1986), nhitng hop chat ruou, acetate va aldehyde 16 carbon mach thing c6
chtra mot, hai hay ba néi doi duoc sir dung lam chat chuan cho phéan tich.

Nhitng hop chat Hexadecen-1-ol va 4 dong phan hinh hoc cua (7,11)-
16:Hexadecadienyl acetate duoc cung cap boi cong ty héa chat Shin-Etsu (Shin-
Etsu Chemical Co., Ltd.,, Tokyo, Japan). E4,E6-16:0H, E4,E6-16:0Ac,
E4,E6,710-16:0Ac, E4,76,710-16:0Ac, Z6,Z10-16:0H, va Z6,E10-16:0H duoc
téng hop tai phong thi nghiém cua trudng Pai hoc Nong Nghiép va Ky thuat
Tokyo. Nhiing hop chat acetate va aldehyde duogc tong hop bang su acetyl hda va
oxy hoa cua nhitng hop chat ruou tuong (ng. Nguoc lai, nhitng hop chat ruou
duoc tong hop bang su thay phan cua nhiing hop chat acetate tuong Gng.

2.4 Gas chromatography (GC)-Electroantennogram detector (EAD)

Hoat dong electroantennogram (EAG) cua pheromone tu nhién va nhiing chat
chuan téng hop dugc do bang may phan tich lién hop GC-EAD. Trong d6, GC HP
5890 series duoc lap cot mao din (capillary column) DB-23 (0,25 mm ID x 30 m;
J&W Scientific), dau do i-on héa ngon hra (flame ionization detector, FID) va
budng bom mau split/splitless (split/splitless injector). Nhiét d6 cia budng bom
mau 1a 220°C. O doan cudi caa cot mao dan, mot khép néi hinh chit Y chia ludng
khi mang (helium) ra lam hai phan bang nhau, mot phan di vé FID va phan con lai
di qua mot bo phan chuyén nhiét (heat-transfer line) & nhiét d6 220°C truéce khi
vao mot dng dan thuy tinh (duwong kinh 0,7 cm, bén trong dugc thoi khdng khi am
& tde do 330 ml/phat) dé dén EAD. Bé tranh sy ngung tu, ludng khi mang cua GC
duoc hoa véi khi nitrogen ¢ ngay phia trudc khép ndi hinh chit Y. Chuong trinh
nhiét d stir dung cho su phan tich 1a bat dau ¢ 80°C trong 1 pht, ting 1én 210°C &
téc d6 8°C/pht, giit & 210°C trong 10 phuit.

Rau dau cua buém duc 2 — 3 ngay tudi duoc cit can than ¢ gan gdc va dinh, sau dé
lap vao hai dau dién cuc (duoc 1am bang bac va 4o bén ngoai bang mot I6p chlorua
bac) da dwoc tim nuwdc mudi sinh ly Bombyx mori cua EAD (Inomata et al., 2000;
Vang et al., 2005). Tinh hiéu dap &ng pheromone tir rau dau buém duc s& duoc
khuéch dai va loc trudce khi in ra dudi dang biéu 6 (EAG). Phan tich GC-EAD
ciia mau pheromone ly trich duoc thyc hién véi 4 1an Iap lai trén 4 rau dau buém
duc khac nhau.
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3 KET QUA

Két qua phan tich GC-EAD trinh bay trong Hinh 1 cho thiy rau dau buém duc dap
v6i 2 thanh phan pheromone (ky hiéu 1a thanh phan 1 va 1) trong mau ly trich.
Cuong do dap tng EAG (electroantennogram intensity) va thoi gian luu (retention
time, Rt) cia hai thanh phan pheromone nay tuong tng nhu sau: 43 pV ¢ 15,60
phut, va 264 pV ¢ 16,14 phat. Mic di mau phan tich duoc ly trich tir 20 buém céi,
trén biéu d6 sic ky téng i-on (total ion chramatogram, TIC) khéng c6 su hién dién
cua nhimg dinh (peak) twong (ng véi nhitng dap ang pheromone trén biéu @6 dién
rau. Diéu nay ching to ham lugng pheromone tiét ra & mdi buém céi 1a thap hon
rat xa so véi ngudng xac dinh cua FID.

Ngoai ra, Hinh 1 ciing cho thidy mét peak véi cudng do dap tng yéu (15 pV) trén
EAG tuong tng voi Rt ¢ 15,18 phat trén TIC. Do tin hiéu nay da khdng duoc lap
lai trong nhitng lan phan tich GC-EAD ciia mau pheromone ly trich khac, nén day
la mot tin hiéu nhiéu (noise).

Tp. | Tp. Il
(Rt 15.60 pht) ((Rt 16.14 phut)
EAD | L=t
1 Prprair i A o . A Py ,‘.‘ l A INAPY S s,

FID | b . a=H

[ [ I I

5 10 15 20

Rt (phit)

Hinh 1: Phan tich GC-EAD ciia mau pheromone ly trich tir 20 buém céi ciia C. litchiella

Bang 1 trinh bay két qua phan tich GC-EAD cua nhiing hop chat Cie ¢6 chira mot,
hai hay ba ni d6i trong phan tr. Su dap tng manh cta rau budém duc véi nhirng
hop chat acetate, trong khi dap tng yéu hoac khong dap ung vai nhitng hop chat
ruou va aldehyde da chi ra rang nhom chic (functional group) cia cac thanh phan
pheromone phai la actetate. (10Z)-10-Hexadecen-1-ol (Z10-16:0OH) va (7E,11E)-
7,11-Hexadecadienyl acetate (E7,E11-16:0Ac) c6 cung Rt, 15,60 phut, vaéi thanh
phan I. Cuong do dap tng EAG cua E7,E11-16:0Ac 1a 288 nV, trong khi cuong
d6 dap tng cua Z10-16:0H la 183 pV, ching to kha nang E7,E11-16:0Ac la thanh
phan | cao hon so véi Z10-16:0H.

Xa hon, thoi gian luu cua nhiing hop chét acetate Cis ¢6 chaa mot noi doi
(monoene) (tr 15,34 — 15,57 phat) va mot hé thong hai noi doi lién hop (a
conjugated diene system), E4,E6-16:0Ac (17,03 phut), E4,E6,210-16:0Ac (17,50
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pht), va E4,Z6,210-16:0Ac (17,15 phut), 1a nho hon hodc 16n hon nhiéu so véi
thoi gian lwu cua thanh phan 11 (16,14 phut) (Bang 1). Nhu vay, thanh phan 11 khdng
phai 1 hop chat monoene hoic hop chat c6 chira mot hé théng hai néi doi lién hop.

Péi véi nhitng acetate, ruou va aldehyde mach thang dwoc phan tich véi cing diéu
kién cuaa thi nghiém nay, khi mach carbon nhiéu hon mét phan tir methylene (CHa)
thi thoi gian luu sé gia tang vao khoang 1 phuat va nguoc lai; khi mach carbon chara
nhiéu hon mot nbi doi tach biét thi thoi gian luwu sé gia ting <0,6 phut (thdng tin ca
nhan). Khoang khéc biét tir 0,27 — 0,54 phut trong thoi gian luu gitra thanh phan I
so véi nhitng hop chat acetate Ci6 ¢6 chtra hai ndi doi tach biét (Bang 1) chiing to
thanh phan 11 chi c6 thé 1a mot hop chét acetate mach thiang 16 carbon (Cis) khong
bdo hoa c6 chira nhiéu hon hai néi doi tach biét.

S6 liéu trinh bay trong Bang 2 cho thay trung binh rRt cia nhitng hop chat Cie c6
chta hai nbi doi tach biét (diene) Ién hon trung binh rRt cua nhitng hop chat Cie
c6 chira mot ndi doi (monoene) 1a 2,2 don vi. Hay noi cach khac, khi thém vao
phan tir C16 mot ndi d6i tach biét thi rRt sé& ting 1én khoang 2,2 don vi. Piéu tha vi
la rRt caa thanh phan pheromone 11 16n hon trung binh rRt cua diene acetate 1a 2,1
don vi. Nhu vay, thanh phan pheromone Il c6 kha niang 1a mot hexadecatrienyl
acetate v6i 3 ndi doi tach biét.

4 THAO LUAN

Mic di ham Iuong pheromone dugc tiét ra & mdi buém céi 1a thap hon rat xa ngudng
xac dinh cia FID (Hinh 1), phan tich GC-EAD cho két qua pheromone giéi tinh ciia C.
litchiella gom hai thanh phan. Thoi gian luu va sy dap tng manh ciia rau dau buém
duc véi nhitng hop chit acetate ching to hai thanh phan nay 1a nhiing hop chat acetate
C16 mach thang khong b&o hoa (Bang 1). Trong d6, thanh phan pheromone | ¢6 cing
thoi gian luu voi Z10-16:0H va E7,E11-16:0Ac, nhung do hoat dong EAG cua
E7,E11-16:0Ac manh hon rat nhiéu (288 V) so véi Z10-16:0H (183 V) (Bang 1)
nén kha nang thanh phan | 1a E7,E11-16:0Ac cao hon so véi Z10-16:0H. Piéu nay s&
duoc kiém chung bang thi nghiém ngoai dong trong nhirng vudn nhan & khu vuc thanh
phd Can Tho. Hexadecadienyl acetate khéng b&o hoa & vi tri thir 7 va thir 11 da duoc
xac dinh 1a thanh phan pheromone ciia mot s6 l0ai budm nhu: Pectinophora gossypiella
(Lepidoptera: Gelechiidae), Sitotroga cerealella (Lepidoptera: Gelechiidae) va Euxoa
messoria (Lepidoptera: Noctuidae) (El-Sayed, 2006).

Pheromone gidi tinh ciia buém sau dyc hat ca cao, C. cramerella, dugc xac dinh gom
4 thanh phén la E4,76,710-16:0Ac, E4,E6,710-16:0Ac, E4,76,710-16:0H, va
E4,E6,210-16:0H, trong d6 E4,26,210-16:0Ac la thanh phén chinh (Beevor et al.,
1986). By duoc dit bang moi pheromone cua C. cramerella di hap din budém duc
cua C. sinensis (Hwang et al., 1996a). Su quan hé¢ loai gitra C. cramerella, C. sinensis
va C. litchiella cho kha ning cau triic phan tir pheromone cua C. litchiella 14 rat gan
vé6i C. cramerella. Tuy nhién, két qua trinh bay trong Bang 1 chang to thanh phan
pheromone Il cua C. litchiella 1a mot Cie acetate khéng cé chira mot hé thdng hai néi
doi lién hop. Xa hon, sb lidu trinh bay ¢ Bang 2 cho thay thanh phan 11 ¢6 thé 1a mot
Ci6 acetate ¢ chtra ba ndi doi tach biét. Trong ho Gracillariidae, pheromone gigi tinh
cua 13 loai dd dugc xac dinh véi cau trdc phan tir ciia céc thanh phan pheromone 1a
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rat bién doi (Ando, 2006), do do sur khéc biét vé vi tri ndi doi trong cau tric phéan tir
pheromone cua C. litchiella va C. cramerella 1a dieu c6 thé xay ra.

Bang 1: Thoi gian lwu va dip &ng EAG ciaa rau dau cia bwém duc C. litchiella véi miu
pheromone ly trich va nhirng hop chat Cys tong hep

Rt lién quan Dap tng EAG (nV +

Mau Thoi gian luu (Rt) (phut) (rRO* SE)
Pheromone ty nhién
Thanh phan | 15.60 96,7 43
Thanh phan 11 16.14 100 264
Chat chuan tong hop
Monoene
Z4-16:0Ac 15,34 95,0 351,0 +176,5
Z6-16:0Ac 15,47 95,8 184,0 +£130,6
Z7-16:0Ac 15,52 96,2 3625 +31,8
Z10-16:0Ac 15,44 95,7 15,0 +15
E13-16:0Ac 15,57 96,5 170 + 170
Z4-16:0H 15,65 97,0 0,0 +0,0
Z6-16:0H 15,72 97,4 0,0 +0,0
Z7-16:0H 15,73 97,5 0,0 +0,0
Z10-16:0H 15,60 96,7 1830 £82
Z4-16:Ald 14,43 89,4 0,0 +0,0
Z6-16:Ald 14,51 89,9 26,7 + 46,2
Z7-16:Ald 15,54 90,1 0,0 +0,0
Diene
E4,E6-16:0AC 17,03 105,5 2330  +258,8
E6,210-16:0Ac 15,69 97,2 263,7 +54,33
76,210-16:0Ac 15,78 97,8 1470 £159
E7,E11-16:0AcC 15,60 96,7 288,0 +118,4
E7,211-16:0Ac 15,74 97,5 3875  +130.2
Z7,E11-16:0Ac 15,75 97,6 321,0 +491
Z7,211-16:0Ac 15,87 98,3 1255 +£76,1
E4,E6-16:0H 17,26 106,9 0,0 +0,0
E6,26-16:0H 15,94 98,8 16,3 9.3
Z6,210-16:0H 16,03 99,3 9,7 +2,9
E7,E11-16:0H 15,85 98,2 15,0 +15
E7,211-16:0H 15,97 98,9 43,0 +158
Z7,E11-16:0H 15,99 99,1 0,0 +0,0
Z7,Z11-16:0H 16,12 99,9 13,7 +158
E6,210-16:Ald 14,72 91,2 10,7 +1,6
Z6,210-16:Ald 14,88 92,2 8,0 +2,0
E7,E11-16:Ald 14,57 90,3 47,8 +54,9
E7,211-16:Ald 14,85 92,0 79,0 +20,1
Z7,E11-16:Ald 14,78 91,6 13,3 +15,3
Z7,Z11-16:Ald 14,95 92,6 10,0 +10
Triene
E4,E6,210-16:0Ac 17,50 108,4 92,9 + 35,6
E4,76,710-16:0Ac 17,15 106,3 42,4 +153

* rRt (relative retention time) = Rt x 100/Rt ciia thanh phan 11 (16,14 pht).
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Bang 2: Thoi gian luu lién quan cia nhitng hgp Cis tong hop va cia thanh phan

pheromone 11
Mau rRt
Ald OAc OH

Hop chat monoene
Z4-16: 89,4 95,0 97,0
Z6-16: 89,9 95,8 97,4
Z7-16: 90,1 96,2 97,5

Trung binh (TB) 89,8 95,7 97,3
Hop chét diene
Z6,710-16: 92,2 97,8 99,3
Z7,E11-16: 91,6 97,6 99,1
Z7,7211-16: 92,6 98,3 99,9

Trung binh (TB) 92,1 97,9 99,4

TB-Diene — TB-Monoene 2,3 2,2 2,1
Thanh phan 11 100
Thanh phan Il - TB-Diene 2,1

Thanh phan pheromone chinh cua C. cramerella 14 E4,26,210-16:0Ac. Rau dau
buém duc cua C. litchiella dap wng manh véi nhitng hop chat acetate khong bdo hoa
& cac vi tri thar 4 va thr 7, va c6 cau hinh E (Bang 1). Nhu vay, thanh phan
pheromone 11 ¢ kha ning 1a mot hop chit 4,7,10-Hexadecatrienyl acetate véi cau
hinh E & vi tri ndi doi the 4. Mit khéc, pheromone gidi tinh caa loai buém sau duc
cu khoai tay, Phthorimaea operculella Zeller (Lepidoptera: Gelechiidae), dugc xac
dinh 1a (4E,7Z,102)-4,7,10-tridecatrienyl acetate (E4,Z7,Z10-13:0Ac), thanh phan
pheromone kiéu | duy nhit cho dén nay duoc xac dinh 1a c6 chira 3 ndi doi tach biét.
Theo gia thuyét cua Roelofts et al. (1984), thanh phan pheromone nay duoc sinh
tong hop tir linoleate va linolenate bang cach 1am ngan roi sau d6 ndi dai lai mach
carbon. Néu thanh phan pheromone I cua C. litchiella 13 mot hop chét cé chira 3
ndi doi tach biét va c6 ciing kiéu sinh tong hop véi gia thuyét cua Roelofts, thi n6
phai 1a mot trong nhiing hop chét cia 7,10,13-hexadecatrienyl acetate.

4,7,10-Hexadicatrienyl va 7,10,13-hexadecatrienyl acetate s& dugc téng hop dé ding
lam chét chuan cho viéc kiém ching nhiing gia thuyét dat duoc tir nhitng két qua trong
nghién ciu, ciing nhu s& duoc thir nghiém kha nang hap dan trén déng rudng di vai C.
litchiella trén nhitng vudn nhan va chém chém & khu vyc thanh phé Can Tho.

CAMTA

Nhom tac gia xin chan thanh cam ta: Cong ty hoa chat Shin-etsu (Nhat Ban) da hd
trg nhitng hop chat Hexadecen-1-ol va 4 dong phan hinh hoc cua 7,11-
hexadecadienyl acetate; Tién si Wijaksono (Pai hoc Gadjah Mada, Indonesia) da
tong hop nhiing hop chéat 4,6,10-hexadecatrienyl acetate; Tién si Takanobu
Nishida (Pai hoc Nong Nghiép va Ky thuat Tokyo, Nhat Ban) da tong hop nhitng
hop chit 4,6-hexadecadienyl acetate.
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