MO PAU
Str dung thudc Bao vé thuc vat (BVTV) dé phong trir sdu bénh 1a mot trong
nhiing bién phap quan trong trong san xuit néng nghiép. Dung thudc hop 1y,
dung k¥ thudt s& giam ton that, ning cao ning suat va san luong cdy trong, mang
lai hiéu qua kinh té cao. Vi vAy nhu cdu st dung céc loai thudc ting theo hang

nam ve so lugng va chung loai.

Tuy nhién, do c6 ddc tinh nén cac thuéc BVTV ciing gdy 6 nhiém moi
trudng va anh hudng toi sttc khoé cong ddng. Ngoai ra, do sit dung thudc
khong hop 1y, khong ding k¥ thuat din dén hiéu lyc phong trir clia thude ngay
cang giam, luong thudc sir dung ngay cang ting, giy 6 nhiém cho moéi trudng
sinh thai, dong thoi gdy nén hién twong khang thudc cua con trung gy hai
nhu sdu to, ray nau...Trongsé cac thuéc BVTV dé bi khang 14 thudc trir siu sinh

hoc Bacillus thuringiensis (Bt), thudc trir rdy Imidacloprid,...

Nham tang hiéu qua s dung cua thuéc BVTV, han ché kha ning khang
thudc ctia con tring, cac nha khoa hoc dd nghién ctru va dé xuat nhiéu bién phap
khic phuc, trong d6 sir dung chat hiép dong (synergist) hdn hop véi thude 13 bién
phap tién tién, mang lai hiéu qua kinh té - x3 hoi. Trong sd cac chat hiép dong,
cac hop chat c6 ngudn gbc tir acid béo trong dau thuc vat dic biét duge quan
tm Vi rat than thién v6i moi truong (khong doc, phan huy sinh hoc, khong
gdy hai cho mdi trudng) va ngudn nguyén liéu tai tao sdn c6. CAc chat hiép
dong da duoc thé gisi nghién ciru va dua vao st dung tir trén 60 nim nay nhung
& Viét Nam hau nhu chwa c6 cong trinh nao cong bd vé& huéng nghién ciru nay du

d3 c6 nhiéu thudc trir sau bi giam hiéu luc phong tri.

Vi vy, Luan an huéng dén muc tiéu didu ché mot s chat hiép ddng co
ngudn gbc tir dau thuc vat, ang dung nham nang cao hiéu qua phong trir cia
thudc trir sdu sinh hoc Bt, thudc trir rdy Imidacloprid. Trén co s& d6 budc dau
xac dinhco ché tic dong cua chit hiép dong dbi voi mot sd enzym giai doc va

gy khang thudc cua con tring.



Véi nhitng déng gdép méi c6 ¥ nghia khoa hoc va thuce tién, hy vong két
qua ctia Luan an s& gop phan thuc ddyviéc ing dung cac chat hiép dong trong san

xuat thuéc BVTV nham tang hiéu qua str dung va giam 6 nhiém moi truong.



CHUONG 1. TONG QUAN

1.1. THUOC BAO VE THUC VAT, HIEN TUQNG SUY GIAM HIEU
LUC VA CAC BIEN PHAP KHAC PHUC
1.1.1. Vai tro cia thudc BVTV trong san xuat ndng nghiép

An ninh lvong thuc 13 van dé duogc ca thé gi6i quan tam do sy gia ting
dan s6 hang ndm cung xu hudng do thi hoa, khién dién tich canh tac ngay cang bi
thu hep. Pé dam bao nhu cau lvong thuc can ting ning suat ciy trong bang nhiéu
bién phép, trong d6 cac bién phap dung thubc BVTV lam giam hau qua do dich
hai gy ra d6i v6i nong san 1a bién phap quan trong, hiéu qua, pho bién nhat va
khong thé thiéu duoc trong nén ndng nghiép hién dai. Cac s liéu thong ké cho
thay, ton that hing nam trén thé giGi vé cac san pham nong nghiép do sau bénh
va co dai gy ra la dang ké (15-50% do nam bénh, 20-35% do siu hai, 15-25%
do c6 dai) [1,2].

Trong hon ntra thé ky qua, nhu cau st dung thuéc BVTV trén thé gidi
ting nhanh ca vé sé luong va ching loai. Theo Hiép hoi cac nha san xuit thudc
BVTYV thé giéi (Gifap), gia tri thuc BVTV trén thé giéi tiéu thu trong nam 1992
la 22,4 ty USD; nam 2000 1a 29,2 ty USD va nam 2010 khoang 30 ty USD .
Trong 10 nim gan ddy, luong thuéc BVTV duoc nong dan ¢ 6 nudc chau A
trong lGa sir dung ting 200 - 300% [3].

O Viét Nam, thudc BVTV bit dau sir dung tir nhimg nam 50 cta thé ky
trudc. Cung v6i ddy manh san xuat néng nghiép, viéc sir dung hoéa chat noéng
nghiép d gia ting nhanh chong. Khéi lugng va ching loai thudc BVTV biét dau
tang tir nhitng nam 1970, dic biét ting nhanh tir cudi nhimg nim 1980 dén nay
[4]. Néu nhu ndm 1991 chi c6 77 loai hoat chat duoc cho phép sir dung, dén nim
2015 da c6 769 thudc trir sau, 607 thude trir ndm va 223 thude diét co dugc cho
phép sir dung [5]. S lwong thubc BVTV nhdp khau ting tir 20.300 tdn (nim
2010) 1én 103.500 tin (nam 2013) v&i gid tri tuong tng khoang 700 triéu USD va
774 trigu USD [6].



1.1.2. Hién twgng suy giam hiéu luc cia thuéc BVTV

Hién tugng suy giam hiéu lyc cia thuéc BVTV 14 kha nang phong trir cua
thudc bi giam khi st dung ddi voi loai sau bénh xac dinh. Pé tiéu diét d6i tuong
phong trir can ting nong do, liéu st dung hodc phai thay thé loai thudc khac.
Hién tuong suy giam hiéu lyc cia thubc BVTV thuong xay ra sau mot thoi gian

st dung lién tuc mét loai thuéc BVTV béi mot trong nhitng nguyén nhan sau:

1.1.2.1. Anh hwéng ciia diéu Kién ngoai cdanh

Do anh huong diéu kién méi truong (nhiét do, do am, anh sang, luong mua,
dic tinh hoa 1y, do pH cua dat, ham luong chét dinh dudng trong dét, ...) 1am cho
thuéc BVTV khong phat huy tdi da hiéu luc cta thude ddi véi dich hai cling 1am

suy giam hiéu lyc cua thuoc.

1.1.2.2. Do ¢6ng ngh¢ hodc ky thudt gia cong san phdam khéng dam bdo

Céc yéu to anh hudng dén chét luong thuéec BVTV trong qué trinh gia cong
san phém 1a: thiét bi gia cong lac hau hoac khong phu hop; chat lugng hoat chét
hoac phu gia khong dam bao (ham lugng thép, 1an tap chat hodc ¢& hat, do 4m
khong dat tiéu chuan...); thanh phan cong thirc gia cong chua phi hop (lya chon
chét hoat dong bé mat (HPBM) hodc phu gia chwa pht hop vé6i tinh chét cua hoat
chét hoic dang gia cong, khong co chit bao quan khi hoat chat khong bén trong
didu kién moi trudng); k¥ thuat dong bao khong dam bao khi van chuyén hoic
bao quan... TAt ca nhirng yéu to k¥ thuat trén déu 1am cho san pham bi giam hiéu

luc sau mot thoi gian nhat dinh.

1.1.2.3. Stz dung thuéc BVTV khéng diing kj thugt

An toan va hiéu qua trong st dung thuéc BVTV 1a van dé can dugc quan
tam. Nganh BVTV d dé ra 4 nguyén tic co ban trong sir dung thuéc BVTV, bao
gom: dung thudc, ding lidu luong va ndng do, dung lic va dung cach. Tuy nhién,
nhirg nim qua, khao sat thuc té cho thiy van dé st dung thuéc BVTV khong
dung k¥ thuat dién ra thuong xuyén va trong pham vi ca nudc. Cac nguyén nhan
chu yéu gay nén hién twong giam hiéu lyc cua thuéc BVTV do sir dung khong

dung k¥ thuat bao gém [3]:



+ Str dung thudc BVTV qua nhiéu, qua muc can thiét;

+ Str dung thudc qué lidu lwong khuyén céo;

+ Khong tuan thu thot gian cach ly;

+ Thiéu hiéu biét vé k¥ thuat str dung thuéc BVTV;

+ Hon hop céc loai thudc mot cach tuy tién, khong phi hop, tham chi c6 tac
dong d6i khang giita chung. Hau qua 13, c6 thé 1am giam hiéu luc phong trir cla
thudc hodc tao ra nhitng hop chit giy chay 1a va tic dong xau dén sirc khoe
nguoi nong dan.

Hau quéa 16n nhét do st dung thubc BVTV tuy tién va lam dung, khong
dung k¥ thuat 1a gy ra hién trong khang thude cua ddi tugng phong trir, ddn dén
hiéu Iyc cua thude bi giam, cac ky sinh thién dich bi tiéu diét va co thé gay boc
phat cac dich hai cay trong. Dé di phé voi dich hai can ting lidu luong sir dung
thudc, gy 6 nhiém cho cong dong va méi truong. C6 thé hiéu, hién twong khang
thudc 1a nguyén nhan chil yéu gy nén sy giam hiéu luc cta thubc BVTV.
1.1.2.4. Hién twong khang thudc cia dich hai

Theo T6 chtc Y té thé giGi(WHO), tinh khdng thuéc cia dich hai 13 su
gidm sut phan ung ctua quﬁn thé dong, thuc vat ddi v&i mot thude trir dich hai sau
thoi gian dai, quan thé nay lién tuc tiép xuc voi thube do, khién ching chiu duoc
luong thude 16n hon nhiéu, so voi cac ca thé cung loai chua khang thube. Kha
ning nay duoc di truyén qua doi sau, du ca thé doi sau c6 hay khong tiép xtc véi
thude [8].

Tinh khang thubc cia dich hai duoc xac dinh thong qua Chi sé khdng
thuéc (Resistance index- Ri)hay Hé sé khang thuoc (Resistance coefficient- Rc)
[7]:

LD 50 cta dich hai nghi la khang thuéc

LD 50 cta dich hai chwa tiép xdc véi thudc

Ri (Rc) =
- Néu Ri (Re) > 10: ¢6 thé két luan noi khang thudc d hinh thanh.
- Néu Ri (Re) < 10 thi noi ¢6 méi chi ¢ trang thai chiu thude.
Hién twong khang thubc duoc biét tir rat 1au, khi cuong d6 st dung cac loai
thudc héa hoc ngay cang ting thi s6 luong con tring khang thudc cling gia ting

1d rét. Nam 1970 méi chi c6 224 loai khang thude, dén nam 1975 di co 364 loai



va dén nam 1980 1a 428 loai, voi 260 loai gay hai trong nong nghiép va 168 loai
ky sinh trén nguoi va dong vat [8]. Pau tién, nhiéu loai con trung chi khang
thudc nhom clo hitu co, 1an hitu co va carbamat, dén nay cac nhom thudc méi;
nhu nhém pyrethroid, cac nhém thude vi sinh vét nhu Bacillus thurigiensis, ciing
bi khang [9]. Mot s6 thudc méi dua vao sir dung thoi gian gan ddy ciing di bi con
trung khang nhu Abamectin; Fipronil,Imidacloprid [10], Spinosad [11], ...

Céc két qua nghién ciru da cho thay, tinh khang thudc cta con tring xay ra
v6i hau hét cac loai thude trir sau. Nhiéu loai khong nhitng khang mat loai thude
ma con c6 thé khang nhiéu loai thudc khac nhau. Hién twong dich hai khéng
duoc nhiéu loai thudc trong mot nhdm, hay cac nhém khéc nhau, ké ca cac loai
thuéc ma lodi dich hai chua hé tiép x(c goi 1a khang chéo (cross-resistance).
Nhung nguy hiém hon 1a tinh da khang (multiple resistance) khi con tring c6 thé
khang véi nhiéu loai thube c6 co ché tac dong khéac nhau. Tinh da khang hién nay
rat phd bién trén con tring va hién dién & it nhat 44 ho thudc 10 bo [13].

Con trung khang thudc giy nhiing ton thét to 16n trong néng nghiép va y té
& nhiéu nude (trong d6 c6 Viét Nam) va ngdy cang trd nén nghiém trong[14-16].
Nhiéu chuong trinh phong khang dich hai trong néng nghiép va y té cta cac t6
chtrc qudc té va khu vuc, dya chil yéu vao thudc héa hoc da bi that bai. T6 chire
Nong luong thé gisi (FAO), T chic Y té thé gigi (WHO) di thanh lap mot
mang ludi nghién ctru tinh khang thudc cua dich hai va bién phap khic phuc
[17].

O Viét nam da xuét hién nhiéu con tring khang thuéc BVTV nhu sau to hai
rau Plutella xylostella [18]; rdy nau hai lta Nilaparvata lugensd nhiéu ving trén
pham vi ca nudc [19]; rdy xanh hai cham hai bong [20]; mot s6 dong mot
Tribolium castaneum va Rhizopertha dominica khang ca Phosphin va DDVP
[21]...

Trong s6 cac loai thubc BVTV di bi khang bai cac con tring trén phai ké

dén thudc trir sau vi sinh Bacillus thurigiensis (Bt) va thudc trir ray Imidacloprid.


http://tusach.thuvienkhoahoc.com/w/index.php?title=WHO&action=edit&redlink=1

1.1.3. Giéi thiéu vé thudc trir sau Bt va thudc trir ray Imidacloprid
1.1.3.1. Thuéc trir sau Bt
a. Giogi thi¢u chung

Bt 1a thudc trir sdu sinh hoc chtra vi khuan Bacillus thuringiensis, di dugc
st dung tai Viét Nam tir nhitng ndm 70 cta thé ky trude. Tinh thé doc chi yéu
cua Bt (nd1 doc tb d-endotoxin) chiém 30% trong luong kho cua té bao, c6 doc
tinh cao véi rat nhiéu loai con tring. Pdc td nay 14 nhitng hop chat dam cao phan
tir, ¢6 trong lwong phan tir 1a 5000 don vi. Chiing khong bén trong mdi truong
acid manh hodc méi truong kiém c6 d6 pH > 10 va duéi tac dong ctia mot s6 loai
enzym. Cac doc t6 khong tan trong nudc va trong nhiéu dung moéi hitu co, tan
trong dich rudt clia au tring sau canh vay, bén ¢ nhiét d6 cao. Trong qua trinh
bao quan, tinh thé doc s& bj bién dang hodc phan huy dudi tac dung cua tia tir
ngoai lam cho thudc Bt mat hoat tinh.

Bt 1a thudc trir sau co tac dung vi doc, khong co hiéu luc tiép xuc va xong
hoi. Trong rudt, cic dam tinh thé v6i khoi lwgng phan tir 16n bi bé giy bai dich
kiém va cac enzym ti€éu hdéa thanh phan tr nho cé hoat tinh nhu tién doc to.
Chung bam vao mang vi mao trong rudt, pha hoai cac nép nhdn cua rudt gitia, tao
ra cac 16 10 dé cho nudc chay vao, lam sdu mong nudc, nging in va chét. Vi
khuan Bt con giy cho cén trung tinh chan an hay ngimg an. Vi vdy, tuy hiéu luc
diét sau cta thuéc cham nhung ngay sau khi phun thudc, sau da ngig gy hai.

Thudc trir sdu Bt it doc dbi voi nguoi va dong vat mau nong, khong doc véi
ca va ong (LDsg> 5000mg/kg v6i chudt), cé kha nang phan huy sinh hoc va it dé
lai du luong trong ndng san. Vi vy c6 thé dung Bt trong cac linh vic khac nhau
ma khong giy anh huong dén cong dong va mdi truong. Hién nay san pham
chiém hon 90% thi phan thudc trir siu sinh hoc trén thé gidi, duoc khuyén céo st
dung trong cac linh vuc 1am vudn, trong rau mau, cdy an qua...Trong linh vuc
san xudt rau sach, thudc Bt dung dé trir cac loai sau hai nhu: sau to, sdu an tap,
sau xanh da lang, sau khoang,...trén rau cai, ca chua, dua leo, ddu c6 ve, hanh;
sau duc hoa, duc qua trén dau xanh, dau nanh, lac; sau do, sau loang, sau héng...

trén thuoc 14, bong vai...



Hién nay tai Viét Nam, cac loai san phélm thuong mai chira Bt c6 trén thi
truong kha nhiéu nhu Vi-BT 32000WP, 16000WP; BT Xentary 35WDG,
Firibiotox (dang bot va dich ¢6 dic)...Trong danh muc thuéc BVTV dugc phép
Iuvu hanh tai Viét Nam nam 2004 méi c6 18 san phém, dén nim nam 2013 d3
tang 1én 38 san pham dang ky lién quan dén thudc trir sau B.

Tuy nhién, do thuc Bt di duoc st dung trong thoi gian dai nén di bi giam
hiéu lyc trén cac dbi tuong con tring dé khang trong thoi gian gan day, trong d6
sdu to hai rau Plutella xylostella 1a dién hinh.

b. Tinh khang thudc cua sdu to déi véi thuac trir sdu Bt

Sau to(Plutella xylostella) 1a mét trong nhirng loai con trung gay hai chu
yéu trén rau ho thap tu va c6 kha nang khang thuéc manh néu loai thudc dé duoc
str dung lién tuc [22].

Trén thé gidi, sau to da khang thudc Bt tir nhitng ndam 1990 tai My sau 3
nam st dung. Sau do, siu to khang Bt dugc phat hién tai Nhat Ban, Trung Quéc,
Philippines, Malaysia va Théi Lan [23]. Pén nay, da c¢6 13 loai con tring c6 kha
ning khang thubc Bt nhu sdu duc than bap cai Ostrinia nubilalis, sdu xanh hai
rau Spodoptera exigua,Spodoptera littoralis, sau duc qua hong Pectinophora
gossypiella ...[24].

Tai Viét Nam, két qua nghién ctru cta Vién Bao vé thuc vat [25] trong giai
doan 1996 - 2000 cho thay siu to ving ngoai thanh Ha Noi da khang Bt. Chi s6
Ri khang thudc Bt co tang tir 8,5 1én 13,8-18,2 trong giai doan 1996 - 2000 va
2005 - 2010 (v6i chung sau to Phii Dién, Tir Liém, Ha Ni)

c. Co ché khang Bt

Hau hét nghién ciru trén thé gidi déu nhan xét: co ché khang cac doc to Bt
clia con trung déu lién quan dén phuong thire tic dong cua thudc Bt [26, 27].
Nhu da trinh bay, cac protoxin Bt dugc kich hoat bdi protease trong rudt gitra con
tring, sau d6 lién két véi cac thu cam trén té bao biéu moé dan dén con triung chét.
Co ché tac dong nay rat phirc tap va da dang, phu thudc vao loai con tring va

chung Bt. Co ché khang thudc ciing phirc tap khong kém. Vi vy trong thuc té,



chi mot sé con tring c6 sé dong quan thé di khang thudc duoc lya chon dé
nghién cuu.

Khi nghién ctru su phat trién stc dé khang cta loai su do hai bap cai ddi
v6i Bt,Krishna Ramanujan va cong su [27] da phat hién su khang thudc thong
qua mot co ché di truyén 1am thay d6i co quan thu cam doc té trong rudt con
trung. Ching thudc loai cac enzym tiéu hoa la aminopeptidase N (APN). Binh
thuong, tinh thé doc cua Bt CrylAc lién két v6i enzym APNI1 doc theo thanh
rudt cta con trung, pha hity niém mac rudt. Nhung khi con tring phat trién stc
dé khang, APN1 giam dang ké trong khi mot enzym khac 1a APN6 khong gin két
v6i Bt lai tang déng ké, cho phép cac con trung tiéu hoa thirc dn va Bt ma khong
gdy hai. Pé bu dip cho sy thiéu hut ciia enzym APNI, hoat tinh cia enzym
APNG6 tang cao, cho phép cac con trung ti€u héa binh thuong ma khong bi anh
huong cia thude Bt.

Trudce d6, cac nghién ctru vé tinh khang thudc Bt cta sau xanh da lang hai
rau Spodoptera exigua va mot s6 loai khac ciing cho thdy tim quan trong ctia cac
enzym APN trong co ché tac dong cta doc td Bt [28].

Nhirng két qua nghién ctru trén cho thiy viéc thiéu ving cac biéu hién cua
enzym APN1 déng vai tro chinh trong sy khang cac doc t6 co trong thudc trir sdu
Bt ctia mdt sd siu nhu siu to, sdu keo, siu xanh hai rau.
1.1.3.2. Thuéc trir ray Imidacloprid
a. Giai thi¢u chung

Imidacloprid 13 tén thuong mai cua hop chét

HN—NO2
(E)-1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin-2- N N
ylideneamine, 1a thudc trir sdu thé hé méi thuoc nhom | _ \\/N
neonicotinoid, tac dong dén con tring bang con duong “ "
Imidacloprid

tiép xuc va vi doc.Hoat chit & dang ran c6 mui dic trung
diém néng chay 114 °C, it bay hoi (ap suét hoi 1,00 x 10-7 mmHg & 20°C), tan
nhiéu trong cac dung mdi hiru co nhung tan it trong nudc (514 mg/L & 20°C va

pH 7). Imidacloprid c6 do doc nhdém 11 (LDsg cap tinh qua miéng véi chudt 450
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mg/kg), it doc voi dong vat mau ndng va thay sinh vi trong co thé dé bi phan huay
thily phén, sau d6 bi thai qua dudng bai tiét).

Imidacloprid 1a thudc trir sdu ndi hap (luu dan), tac dong I&n hé than kinh
trung wong thong qua gin két véi cac thu quan nicotinic sau khop than kinh, tac
dong xau dén cac sinap trong hé than kinh trung wong, dan dén cén tring bj té
liét va chét. Imidacloprid c6 pho tac dong rong, trir duoc nhiéu loai con tring gay
hai trong ndng nghiép va y té, trong d6 dic tri nhém trich hat (ray, bi tri, rép...).
Vi vay, thuc duoc sir dung nhiéu dé trir rdy nau hai lda (Nilaparvata lugens
Stal.).

Ciing nhu thudc Bt, sau mét thoi gian sir dung, Imidacloprid di giam déng
ké hiéu lyc trir ray caa thudc trén pham vi ca nuéc [29].

b. Tinh khang thudc cua ray ndu déi véi Imdacloprid

Ray nau dugc danh gia 1a mot trong nhitng dich hai quan trong nhat trén
cdy laa hién nay khong chi ¢ Viét Nam ma con & khap cic ving trong lta trén
thé gioi. Ray nau khong chi gy hai truc tiép bang cach chich hut dich cay laa
lam can tré qué trinh sinh trudng va phat trién cua cdy lia ma nguy hai hon,
chung con 13 tac nhian moi gi6i lay truyén céac loai virus rat nguy hiém trén ciy
l4a, trong d6 hién nay 1 virus vang lin, lin xoan 14.

Dé phong trir riy ndu hién nay, bién phap chinh van 13 st dung thudc trir
sau hoa hoc. Tuy nhién, qua lam dung thudc hoéa hoc da mang lai nhitng hau qua
khong mong mudn, dic biét gay hién trong khang thude cua rdy nau. Tinh khang
thudc ctia ray nau da duoc nhiéu nude ¢ chau A nghién ctru, nhiéu nhét 13 Nhat
Ban. Ddi v6i cac nude nhiét d6i, dén nhitng nam 80 cua thé ky trude dd c6 nhiéu
tai liéu thong bido ray nau khang mot sd thudc thudc nhém phospho hitu co
(Monocrotophos, Methamidophos...), carbamat (Carbaryl, Fenobucarb...).

Imidacloprid 1a thudc trir ray duoc st dung thwong mai 1an dau tién nim
1991 va ké tir d6 téi nay duoc s dung rong rai dé phong trir con tring nong
nghiép va y té.Dau nim 2000, Imidacloprid van duoc danh gia tot vé kha ning
kiém soat riy nau trén dong rudng va chua cé dau hiéu rd rang tao tinh khang

trong quan thé nghién ctru [29]. Su suy giam tinh man cam d6i v6i Imidacloprid
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14n dau tién duoc phat hién ¢ Thai Lan nim 2003, sau d6 nhanh chéng dugc phat
hién & cac nude chau A khac nhu Trung Quéc, Nhat Ban va Viét Nam [30]. bén
nam 2004 cic quan thé ray thu thap trén dong rudng ¢ Trung Qubc da phat trién
tinh khang 1én gip 250 1an sau 37 thé hé duoc chon loc trong phong thi nghiém
[30]. Theo nhiéu tac gia, tir nhimg nim 1992 dén nim 2003 gia tri LDs; cla
Imidacloprid voi rﬁy niu & mot sd tinh thudc Viét Nam, Nhat Ban, Trung Quéc
chi dao dong tir 0,09 - 2,0 nhung cho dén nam 2006 di tang trong khoang 0,43 —
2,42 va cao nhat 1a Viét Nam véi gia tri LDsy ¢ Tién Giang 1a 1,63 — 2,42 [31].

Mot sb nghién ctru vé tinh khang thube ctia rdy nau & Viét Nam:

Theo Nguyén Thi Me va cong su [32] cac thudc trir siu trong nhom 1an hitu
co, carbamat c6 LDsy cliia cac san phém déu cao hon so véi nhitng nam trudc.
Thudc Ethofenprox (nhém pyrethroid) ciing da bi giam hiéu luc véi riy nau khi
chi s6 LDs, bién dong tir 1,74 - 9,17n9/g.

Vu hé thu ndm 2005 - 2006, nhan xét vé tinh hinh rdy nau va cac thudc trir
riy ¢ Pong bang song Ciru Long, Luong Minh Chau [33], Nguyén Thi Lan [31]
cho biét, cac thudc trir rdy nhu Imidacloprid 10WP va 700WG, Buprofezin
10WP, Fipronil 5SC, Etofenprox 10EC chi ¢6 hi¢u luc khi sit dung & lidu luong
cao hon lidu luong da dugc khuyén cao.

Tuong ty, Lé Thi Kim Oanh va cong sy [34] di tién hanh nghién ctru tinh
khang thudc trir rdy ndu tai cac tinh dong bang song Hong va Pong Bic bo tir
2008 — 2010 cho thay c6 4/7 quan thé ray niu di khang cao voi Imidacloprid (chi
s6 khang 20,00 — 98,52). Cac quan thé ray nau déu gia ting mirc do khang thudc
qua cac nim. Mirc do gia ting tinh khang v&i Imidacloprid 1a 4,12 1an [19]. Cac
bao cao khao sat & ving dong bang song Hong va cac tinh phia Bac ciia mot sd
tac gia khac ciing cho thiy cac hoat chat trén déu da giam hiéu lyc (théng qua gia
tri LDsgp) va bi rﬁy nau khang & cac mic d0 khac nhau (thong qua chi sb Ri)
[23,35,36].

c. Co ché khang thuoc Imidacloprid cua ray nau
Co ché khang thudc cta rdy nau, ray lung tring d6i v6i Imidacloprid da

dugce nghién ctru nhiéu & Trung Qudc. Két qua cho thdy mic d6 khang ting
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11,25 1an qua 12 thé hé va ty 1¢ khang dat 71,83%. Cac dong rdy khang thudc
biéu hién rd rét tinh khang chéo vdi cac thude thir nghiém co co ché tac dong dén
co quan cam thu acetylcholine [37].

Ry nau c6 nguy co khang cao v6i hoat chat thudc Imidacloprid, nhung tinh
man cam cua rdy d6i voi nhom thude nay duoc phuc hdi nhanh chéng khi ray
khong tiép xuc véi thudc mot thoi gian ngin. Nam 2003, Zewen L va cong su
[29] d4 nghién ctru co ché khang ray Nilaparvata lugens Stél trong phong thi
nghiém v&i cac thudc trir rdy khac nhau. Tac gia két luan enzym esterase va
glutathione S-transferase c6 vai tro yéu trong viéc giai doc Imidacloprid. Chinh
su gia ting giai doc cua enzym P450-monooxygenases 1a co ché khang
Imidacloprid cua rdy nau. Vi vay, han ché hodc kim ham hoat dong cua enzym
nay c6 thé gitp loai bo hodc kiém ché tinh khang thudc cua rdy ddi véi
Imidacloprid [29],[38].

Gan day nhat, nim 2016, sau khi khao sat cac quan thé riy nau khang
Imidacloprid ¢& Trung Qudc, Thai Lan va Viét Nam, tac gia Haibo Bao va cong
su [39] da cong bd két qua nghién ctru vé co ché khang thong qua céc thi nghiém
sinh hoc. Trong d6, k¥ thuat RNAi va su chuyén hoa cta Imidacloprid trong co
thé ray duoc str dung dé danh gia tam quan trong cta cac enzym cytochrom P450
trong vi¢c khang Imidacloprid. Theo tac gia, c6 2 gen cua P450 1a CYP6AY1 va
CYPG6ERI déu trén muc biéu hién trong ba quan thé ray, trong d6 ty 1 cao nhat
1a 13,2 1an ctia gen CYP6ER1 d6i voi quan thé & Thanh phd H6 Chi Minh. Nhu
vay, co ché khang thudc chu yéu ciia quan thé riy nau ¢ Viét Nam ciing do mirc
biéu hién gia ting cta enzym cytochrom P450 monooxygenases trong co thé con
trang.

1.1.4. Céc bién phap nang cao hiéu luc caa thudc trir sau
Dé khic phuc hi¢n tugng suy giam hi¢u lyc cia céac thudc trir sdu néu trén,
can ap dung cac bién phap co ban nham han ché tinh khang thubc ctia con tring
gay hai dbi v&i chung. Mot sb bién phap thudng dugc st dung nhu sau:
1)Han ché su dung cac hoat chit ma quﬁn thé coén trung da cé biéu hién

khang thudc & cac dia phuong.
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2)Dung ludn phién cac loai thuéc BVTV, khong st dung don 1& mét hoat
chat 1ap lai nhiéu lan trong mot vu va lién tuc trong nhiéu nim. Khi luan phién,
nén dung céc loai thudc thudc cac nhom cé co ché tac dong khac nhau.

3)Str dung thuéc BVTV dang k¥ thuat: can sir dung hop 1y va c6 chon loc
cac thude hoa hoc (chi str dung khi cin va phai an toan véi thién dich); str dung
theo nguyén tic 4 ding (dtng ching loai; dung lidu lugng va ndng do; dung lic,
dung cach). Mudn sir dung thubc BVTV dung k¥ thuét, can nam rd dic diém,
tinh nang, do doc, thoi gian cach ly v.v...}. Ngoai ra c¢6 thé diéu chinh cach su
dung dé nang cao hiéu qua.

4) Hon hop céac thudc BVTV trong san xuat hoic khi st dung: Pay 1a bién
phap duoc sir dung nhiéu nhat hién nay vi chi can dau tu cong nghé gia cong hon
hop phi hop hodc c6 thé hdn hop ngay khi phun. Muc dich ctia hdn hop thudce
chu yéu 1a dé mé rong phd tac dung, ting hiéu luc phong trir. Viéc hdn hop thude
s& giam duoc s6 1an phun thudc ma hiéu qua phong trir dich hai van cao.

Can luu ¥ kha niang tuong hop ciia cac loai thude khi hdn hop vi néu khong
s& anh huong dén 1y tinh cua thudc hodc co thé xay ra phan ung hoa hoc giita
chung v6i nhau, 1am mat hiéu luc cua thudc hoic gay doc cho cdy. Khi hdn hop
can dam bao cic nguyén tic:Chi nén hdn hop nhiing loai thudc cd d6i tugng
phong trir hodc cach tac dong khac nhau dé mé rong phd tac dung va bd sung
hiéu luc cho nhau. Néu pha chung 2 loai thuc dé trir 2 nhém d6i twong khéc
nhau (thudc trir sdu va thudc trir bénh) thi phai giit nguyén ndng do mdi loai
thudc nhu khi ding riéng.

Mot s6 vi du hdn hop thudce trir sdu Bt va thude trir ray Imidacloprid hay sir
dung nham khic phuc sy suy giam hiéu luc:

- D6i véi thude trir sau Bt:

Thuc chit day 1a giai phap ngit quing thoi gian tiép xtic véi thude Bt nhim
giam toc do hinh thanh noi sinh hoc méi c6 kha nang khang thudc ciia sau to hai
rau. Trong Danh muc thudc BVTV duoc phép str dung ¢ Viét Nam nam 2015, c6
mot sé san phdm hdn hop nhu: Bacillus thuringiensis var. kurstaki véi

Granulosis virus (thubc c6 gbe virus); Bacillus thuringiensis var. kurstaki véi
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Spinosad (thudc c6 ngudn gbe vi khudn); Bacillus thuringiensis var. kurstaki voi
Nereistoxin (thudc hoa hoc) hay hdn hop giita thudc vi sinh Bt va thudc thao moc
Azadirachtin c¢6 trong ciy neem An Do c6 tac dung hiép dong, 1am ting hiéu qua
phong trir ctia san pham so vé6i sir dung don cht ...[5]

Ngoai ra, nén sir dung ludn phién cac chiing Btkhac nhau nhu: Bacilus
thuringiensis var. aizawai kiéu serotype (hoat chit & dang bao tir va tinh thé),
dung trir 4u tring mot hai kho tang; Bacillus thuringiensis var. israelensis (dang
tinh thé 8-endotoxin), Bacillus thuringiensis var. Morrisoni (dang bao tir va tinh
thé y-endotoxin)

- P6i v6i thude trir ray Imidacloprid:

Trong Danh muc thudc BVTV duoc phép str dung ¢ Viét Nam nam 2015,
d3 c6 nhiéu san pham hdn hop giira Imidacloprid véi cac thude khac duoc ding
ky dé phong trr ray nau hai lta nhu: hén hop 2 hoat chat Imidacloprid véi
Fipronil; Isoprocarb, Pirimicarb, Profenofos, Pymetrozine, Thiosultap-sodium
(Nereistoxin)... hoic 3 hoat chit giita Imidacloprid véi Fipronil va
Thiamethoxam, hoac vdi Buprofezin va Chlorpyrifos Ethyl ...[5].

5) St dung cac chat hiép dong, chat pha v tinh khang thubc (resistance
breaker), chit phan chdng chiu (anti-resistance) hdn hop véi cac thuéc BVTV.
Nhitng chit nay khi hdn hop véi cac thude di bi dich hai khang c6 thé khoi phuc
lai hiéu luc ctia thude.

6)Bién phap thich hop va lau dai 13 xay dung chién luoc phong trir dich hai
tong hop(IPM) nham giam sirc ép chon loc ciia thudc BVTYV, trén co so hiéu biét
dic diém sinh vat hoc, sinh thai hoc cling nhu mbi quan h¢ cua dich hai véi cac
loai sinh vat khac trong quan thé va ban chat khang thudc cia dich hai.

Trong s6 cac bién phap néu trén, bién phap hon hop thude trir sdu voi cac
chét hiép déng mang lai hiéu qua cao nhat nén dang duoc nghién ctru ap dung

trong canh tac ndng nghiép hién dai.
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1.2. CAC CHAT HIEP PONG VA UNG DUNG LAM TANG HIEU LUC
SINH HQC CHO THUOC TRU SAU

1.2.1. Téng quan vé cac chat hiép dong

1.2.1.1. Khai niém

Céc chat hiép dong 13 nhitng hop chat héa hoc c6 hoic khong c6 hoat tinh
ddc v6i sau bénh, nhung khi két hop véi hoat chit BVTV s& lam thay d6i qua
trinh chuyén hoa trong co thé con tring nham ting doc tinh cua thube dbi véi con
triung d6. Hién tugng d6 goi 1a hién twong hiép dong [1].

St dung cac chét hiép dong trong gia cong hdn hop thuéc BVTV 1a bién
phap mang lai hiéu qua kinh té - x4 hoi to 16n. Su c¢6 mit cia cic chat hiép dong
trong thanh phan hdn hop cua thudc kha ning khang thudc cta sdu bénh, tham
chi, tang do doc cua hoat chit 1én nhiéu 1an, do vay lidu luong st dung cua hoat
chat giam dang ké. Két qua vira ¢6 ¥ nghia vé kinh té, vira giam thiéu 6 nhiém
moi truong [38].
1.2.1.2. Co ché tic dgng ciia cac chat higp dong

Hién tuong hiép dong duoc kham phé cach day hon 60 nim va sb luong cac
chat duoc sir dung nhu nhiing hiép dong cho dén nay da 1én dén hang nghin
nhung co ché tac dong van chua rd rang. Viéc nghién ctu co ché tac dong con
gap nhiéu khé khian vi qua trinh chuyén héa trong co thé con tring rit phuc
tap.Gan day, nhu cau sir dung cac chét hiép dong ting, nhiéu thiét bi nghién ciru
hién dai, ciing nhiéu phuong phap nghién ciru tién tién ra doi, nén c6 nhiéu cong
trinh nghién ctru co ché tac dong cua cac chat hiép dong duoc cong bé.

Co ché tac dong cua cac chét hiép dong co thé duoc giai thich theo nhiéu
cach:

a. Co ché sinh hoc hoic co ché chuyén hoa (metabolic mechanism): Cac
chat hiép dong tac dong 1én hé théng cac enzym giai doc cua con trung. Ching
tac dong thdng qua sy hinh thanh phuc chét trung gian véi enzym cytochrome P-
450 dependent polysubstrate monooxygenases (PSMOs), ngin chin lién két cua
thudc trir sAu véi enzym, mot budc can thiét sau d6 cho qua trinh giai doc. Hé

qua 1a con tring van bj trang doc, khéng gay ra sy khang thudc.
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Trong s céc chat hiép dong c6 co ché tac dong 18n hé enzym giai doc, phan
I6n ching tac dong 1én enzym PSMOs. Gan day, cac chat kim hdm enzym
hydrolase, esterase va transferase cling dugc quan tdm. Bang 1.1 liét ké mot sb
chét hiép ddng c6 co ché kim him enzym giai doc thudc trir sdu twong tmg [41].

Béng 1.1. Cac chat hiép ddng va co ché kim ham su gidi doc twong vng [41]

Chit hiép dong Enzym giai dgc bi kim ham Thudc trir siu
PBO Carbaryl
Sesamc_ex PSMO:s | Methomyl
Sulfoxide (Polysubstrate monooxygenase) Fenveralate
Dillapiol y Y Permethrin
Sesamine Dimethoate
DEF, TPP Carboxylesterase Malathion
IBP, PSCP Hydrolases Permethrin
CHsl Transferase Parathion
f-Phenylbutenone (glutathione S-transferase) Malathion
DEM g Dimethoate

Cha thich: DEF: S,S,S-tributyl phosphorotrithioat; DEM: diethylmaleat;
DMC: chlorfenethol; IBP: 5-benzyl-O,0-diisopryl phosphorothioat;
PSCP: phenylsaligenin cyclic phosphat;
TPP: O,0,0-triphenyl-phosphat

- Phuong thirc tic dong ctia cac enzym giai doc:Theo co ché chuyén hoa,
khi phan tir thude trir sdu xam nhap vao co thé con tring, dudi tic dung cta céc
enzym khéc nhau s& bi phan giai theo nhiéu con duong khac nhau nhu: oxy hoa,
thily phan, hydro héa, khir clo, alkyl hoa... trd thanh chat khong doc [42].

Trong doc hoc con trung, 3 nhdm enzym chinh tham gia vao qué trinh giai
doc cac loai thudc trir sdu gom: enzym cytochrome P450 mono-oxygenases;
enzym esterases va enzym transferases.

+ Enzym cytochrome P450 mono-oxygenases (CYP): La nhom enzym 16n
va da dang, c6 churc nang dac biét 1a xuc tac qua trinh oxy hoa cac hop chét hiru
co. Phan mg giai doc thuong gip nhat duoc xtc tac bai enzym CYP 1 cac chat

nén hitu co (RH) bi oxy hoa thanh rugu:
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RH +0,+2H"+2e —» ROH +H,0

Céc san pham ruou thu duoc dé dang bi loai bo hodc bi bai tiét khoi co thé.
Céac enzyme CYP dong vai trd quan trong trong kha nang thich nghi v6i chat doc
clia con trung. Su gia ting biéu hién cua CYP lién quan chit ché véi su khang
thudc cta con tring.

+ Enzym esterases: Ciing la diay enzym lon thuéc nhém hydrolases, co
nhiém vu thuy phan este thanh acid va ruou:

R;OCOR; +H,0 — R;OH + R,COOH

Trong s6 nhom céac esterases, ¢6 nhiéu enzym c6 tac dung kim ham hodc c6
kha ning thuy phéan, giai doc nhiéu loai thude trir sau chira lién két este, dac biét
d6i voi diy phospho hitu co va carbamat.

+ Enzym transferases: Cac enzym Glutathione S-transferases (GST) xuc
tac cho phan tng giai doc cta cac hop chat i dién tir (B trong so do dudi) nhu
chat gdy ung thu, cac gbc tu do, thubc BVTV...Phan ung dua trén su dich
chuyén va gin nguyén tr S cua hop phan glutathion vao chat doc B, tao thanh
hop chét it doc hodc khong doc:

A-S+B—™ A+ B-S

GST thudc enzym c6 thé giai doc chat ndi sinh va cac chit xenobiotic cua
thudce trir sdu thudéc nhém pyrethroid, 14n hiru co, DDT va carbamate [43].

Nhu vay, khi con tring tiép xuc véi thude doc, vai tro cla cac enzym giai
doc co trong co thé con trung 13 tham gia vao cac phan tmg chuyén hoa cac chat
doc thanh khong doc hodc khong anh hudng ti con trung. Cac chat higp dong c6
tac dung kim ham hoat tinh ctia cac enzym giai doc, lam cho céc thudc doc
khong bi mét hoat tinh d6i v6i con triung gay hai.

b. Co ché hoa hoc: Cau triic hoa hoc cia cac chat hiép dong du trit mot
nang luong lién két du, c6 kha nang tham gia vao hién tuong cong hudng ning
lugng voi cau trac héa hoc cta cac thudc BVTV, lam tang dQc tinh cua chat doc

hozc lam giam su phan hay cta hoat chét trong co thé con trung.



18

c. Co ché 1y hoa: Cac chit hiép dong c6 thé 1am ting qua trinh xAm nhép
cac chat doc vao co thé con triung hodc 1am giam qua trinh dao thai chat doc khoi
co thé ching.

Trong s6 cac co ché néu trén, co ché sinh hoc 1a co ché chinh, giai thich ky
ban chat caa hién tuong hiép dong nén duoc cac nha khoa hoc quan tdm nghién
ctu tir nhidu nim nay.Duya vao cc co ché trén, chat hiép dong khi xAm nhép vao
co thé con triung co tac dung [40]:

- Uc ché hoat dong ciia cac enzym gdy khang thudc, han ché con trung giai
doc, thude khong bi giam hiéu luc;

- Kim hidm qua trinh chuyén hoa, van chuyén cac chat can thiét nudi dudng
co thé con tring nhu oxy, glucose ...;

- Xuc tac cho qua trinh phan Gmg giita thudc véi enzym (nhu cholin-
esterase), irc ché hoat dong ciia cac enzym nay, ngin kha ning cam thu cua cac té
bao than kinh, 1am ngung tré hoat dong chirc ning cua cac co quan con trung. Su
ngd doc xay ra nhanh hon.
1.2.1.3. Phén logi cdc chdt hiép dong

C6 nhiéu cach phan loai cac chat hiép ddng, trong d6 phan loai theo co
ché tac dong 1én cac enzym giai doc to ra chinh xac nhat. Tuy nhién, phan loai
theo ngudn gdc tao thanh chat hiép dong 1a don gian nhat.

Céc chét hiép dong dau tién duoc tach chiét tir dau thuc vat, sau do, dya vao
ciu truc hoa hoc ctia cac chét nay, cac nha khoa hoc tim cach tong hop cac chat
tuong tu. Nhiéu chét hiép dong tong hop duoc tng dung trong thuc té. Mot s6
chét hiép ddng phd bién, nhiéu Gmg dung duoc trinh bay tai bang 1.2.
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Bang 1.2. Mot s6 chat hiép ddng sir dung pho bién hi¢n nay

, Hon hop
TT | Tén thwong mai Cong thirc cau tao véi thuoc
BVTV
A. Ciéc chit hiép dong c6 ngudn géc tw nhién
1 |Sesamin o O o Pyrethrin
(Ttr dau virng) H2C< D_/_\"C[ >CH va
o \O/ o pyrethroid
2 |Sesamolin o o o Pyrethrin
(T dau virng) 2Ci D’O—/_\I Q >CH va
o) \O/ o pyrethroid
3 |Piperin o CH=CH - CH=CH - co—l\( > Pyrethroid
(Tir dau hat tiéu) | +,c] ]j
o
4 |Acid olei~c, Pyrethroid,
linoleic va dan CH3(CH;);CH=CH(CH,),COOH carbamates
xuat tor dau thl,I'C CH3(CH2)4CH:CHCH2CH:CH(CH2)7COOH
vat
B. Cac chit hi¢p dong c6 ngudn goc tong hop
5 |Piperonyl CHALCH Carbamates
butoxide (PBO) | , C/OKI( 2)2CHa lan hitu co,
A .
o CH, - O - (CH,CH,0),(CH,)sCH;  |PYrethroid
6 [Sulfoxide @/CHZ CH SO-(CH)7 -CH3 Pyrethroid’
carbamates
7 |Sesamex i
/o O-CH-O-(CHz)z -0-(CHy); -O-CaHs Pyrethrin &
pyrethroid
8 |Piperonyl Thubc  trir
cyclonene sau tu
n}lién hoac
CH,CH,CH(CH3), tong hop
9 |MGK 264
(Octacide) Pyrethroid

@fé\n CHZCH(CH2)3CH3
C2H5
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Hién nay, do méi trudng bi 6 nhidm ngay cang trim trong, cung véi xu
huéng phat trién nén néng nghiép bén viing, cac chat hiép dong c6 ngudn gbc tur
nhién ngay cang dugc quan tam nghién ctru va st dung.

1.2.2. Ung dung ciia c4c chat hiép dong lam ting hiéu luc cia thudc trir sau

Lan dau tién, chat hiép dong duoc dung dé 6n dinh va ting hiéu qua cho
pyrethrum duoc tach tir hoa cac Chrysanthemum & Kenya dé diét rudi, mudi va
céc con trung gay hai khac. Ttr d6 dén nay, nhiéu chat hiép dong duoc ing dung
dé gia cong thudc BVTV, nhat 1a cac chat hiép dong c6 ngudn gde tu nhién nhu:
khoang v6 co, cac acid béo co trong cac dau dong, thuc vat chiém vi tri quan
trong nhat.

Céc chat hiép dong it doc hai cho ngudi va méi truong nén duge st dung
nhiéu trong phong trir con trung y té (ruéi, mudi, gian, kién.. .), san XUAt cac san
pham nong nghiép sach (rau mau, ciy an qua, xuat khau) va bao quan noéng san.

Ngoai cac hop chit co ngu@)n géc tr dau dong, thuc vat s&n ¢6, con nhiéu
chat khac c¢6 ngudn goc tu nhién cling duoc sir dung lam chat hiép dong. Hop
chét avidin trong 1ong trang trimg c6 tac dung hiép dong voi Bt hodc Abamectin
diét sau to hai rau [44]. Acid kojic [5-hydroxy-2-(hydroxymethyl)-4-pyrone], san
pham phu cta qua trinh 1én men lta mach, san xuit rugu sake dugc sir dung lam
chat hiép dong co thé thay thé piperonyl butoxide cho mot sé thudc trir sdu
pyrethroid va carbamat [45]...

1.2.3. Céc chat hi¢p dong trén co sé dau thuc vat

Trong cic ngudn nguyén liéu tu nhién san co thi dau thyc vat dugc quan
tdm nhiéu do lugng nguyén liéu 10n, da dang vé chung loai va pht hop véi nhiéu
loai thudc trir con tring trong néng nghiép va y té (rudi, mudi gian...). Do vy,
nhiéu dau thuc vat va cac chat tir dau thuc vat duoc st dung dé san xudt cac chat
hi¢p dé)ng. Cac dau thuc vat duge quan tam nhiéu gém: diu dau nanh, dau thau
dau, diu ho cam chanh, huong nhu, dau qué, dau vung, dau hat s&, dau hat tiéu. ..

Ngay tir ndm 1940, Craig Eagleson va Fruidale Tex [46] d3 nhan thiy hoat
tinh ciia pyrethrin ting dang ké khi thém dau vimng (sesame oil). Tir d6, tac gia da

da tach dugc sesamin va sesamolin trong dau vung. Midc du sesamin va
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sesamolin déu khéng co tac dung trir siu, nhung khi hdn hop véi pyrethrin, hoat
tinh trir su cta pyrethrin ting 1én 2 - 5 lan. Sau d6, Beroza [47] xé4c dinh
sesamex co tac dung hiép dong ddi v6i pyrethrin va pyrethroid.San pham duogc
diéu ché tir phan tng ngung tu sesamol v&i vinylethyl ete cua ethylene glycol va
dugc hang Shulton Inc.dang ky dudi té€n thuong mai 1a Sesoxane.

- Nam 2003, David Keen va Stuart, FI. [48] gi6i thiéu hdn hop dau c4 moi
cung dau ving két hop vé6i cac thude trir sau, trir bénh khac dé trir dich hai nhu
nhén do, tuyén trung dat, rép, ... trén cam rat hiéu qua.

-Puritch, George va cong sy [49] ding dung dich 50% mubi kali cta 2 acid
béo khong no Cyg c6 trong dau thyuc vat hdn hop véi 0,2 - 2% céc thude trir sdu
pyrethroid nhu fevalerate, permethrin, cypermethrin dé gia cong san pham trir
sdu an toan voi moi truong cd phd tac dong rong, phong trir cac con tring bd
canh déu (Homoptera), canh cing (Coleoptera), canh vay (Lepidoptera). Hon
hop mudi cta acid oleic va linoleic dong vai trd nhu chat hiép déng cho thude trir
sau pyrethroid.

- Céc dau thuc vat nhu dau neem, dau vung, dau thau dau va dau dau nanh
da dugc M Khalequzzaman va Farhana Diba Clowdhury [50] nghién ctru str dung
1am chat hiép dong, hdn hop gia cong theo ty 18 1/1vSi Pirimiphos-methyl dé trir
mot gao Tribolium castaeneum (Herbst). Két qua cho thiy céac loai dau nay c6 tac
dung hiép dong véi ty s6 hiép dong cao nhat (synergism ratio) 1a 1:10. Co thé
nhirng dau thyuc vat nay c6 dung lam tang tdc d6 thAm thau hoat chit vao co thé
con trung [51].

- Steven M. Bessette va cong su [52] da dung tinh dau va cac chit thao moc
nhu carvacol, thymol, dau hung (thyme oil), citronellal, eugenol, o-terpineol,
methyl salicylat, phenetyl propionat, alcol cinamic... trong phong trir con trung y
té (gian, rudi, mudi...)..

-Nam 2012, Vasakorn Bullangpoti va cong su [53] da phat hién dich chiét
ethanol cua 14 gia cay Jatropha gossypifolia va Melia azedarach co tac dung hiép
dong v6i thude trir sdu cypermethrin trir loai buém dém Spodoptera frugiperda,

két qua dd giam luong hoat chét cypermethrin sir dung.
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Gan day, nam 2013, tac dung hiép ddong cua 14 dau thuc vat v6i thude trir
sdu carbaryl va permethrin dé phong trir mudi Aedes aegypti da duogc tac gia Fan
Tong [54] nghién ctru va cong bd trén tap chi Medical Entomology. Trong s céc
dau d3 khao sat, dau hat tiéu den, dau cuc bat tir (Helichrysum), ddu gd dan
huong (Sandalwood), dau g tuyét ting (Cedarwood), dau virng (Sesame) va dau
amyris c¢6 tic dung hiép dong théng qua co ché kim hdm enzym cytochrome
P450 monooxygenases va carboxylesterases.

1.2.4. Céc chat hiép ddng cho thudc trir sdu Bt

Trong s cac bién phap lam ting hiéu lyc cua thudc trir sdu Bt, bién phap
hdn hop thudc véi cac chat hiép dongmang lai hiéu quéa cao nén dugc nghién ciru
ap dung trong canh tac nong nghiép hién nay, dac biét vdi nhling truong hop cdn
trung da khang thudc nhu sau to, siu khoang...hai rau. Mot s6 vi du duoc liét ké
dudi day:

Céc hop chét vo co nhu mudi Cu®*, Zn* hoic natri benzoat duge sir dung
nhu chét hiép dong voi Bt trong phong trir sau keo (Spodoptera littoralis, hoic
véi Na,CO3, K,CO3, CaCl,, MgSO,, MgCl, phong trir sau to P. xylostella va sau
xanh Heliothis 1am tang hiéu luc Bt 1én 1,69 va 1,59 1an[55]. Mot s6 chat hoa hoc
khac dugc thém vao da lam tang hoat tinh cho Bt nhu acid formic (0,5%), acid
maleic (0,5%), CaCl, (0,5%), acid citric (1%), ure (0,5%)...[56].

Nhin chung, huéng nghién ctru sir dung cac chat hiép dong c6 ngudn goc tu
nhién véi Bt trong nhitng nim qua da thu dugc nhiéu thanh cong:

- B. Amiri Besheli da hon hop dau khoang (mineral oil) véi Bt dé diét
loai sau duc canh cam Phyllocnistis citrella Stainton (Lepidptera: Gracil-
lariidae) dem lai két qua t6t [57].

- Salama [58] da hon hop dich dau tho chiét xuit tir cdy ngai than do
(Artemisia scoparia) v6i Bt dé diét trir 4u tring buém tring trén cai bap. Sau
72h, ty 1¢ Au tring chét dat 76,3%.

- Suman Preet Singh Khanuja va cong su [59] d3 tmg dung dich chiét tir cay
me dai Albizzia lebbeck lam chat hiép ddng mai cho doc td d-endotoxin cé trong

Bt dé phong trir con tring canh vay Lepidoptera rat hiéu qua.
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- Zhu, Yu Cheng va céac cong su [44] di dung avidin trong 10ng tring trimg
v6i ndng d6 100 ppm hdn hop véi Btda nang ty 16 chét ciia 3 loai con triung bd
canh phan Helicoverpa zea (Boddie), Spodoptera exigua (Hilbner) va Anticarsia
gemmatalis (Hiibner) tr 21,6% 1én 57%.

- Déan xuat clia cac acid béo co trong dau thyc vat ciing 1a ngudén nguyén
liéu phong pht dé diéu ché cac chét hiép dong cho thudc trir sdu Bt. Nhitng nim
gan day, nhiéu cong trinh nghién ciru, sir dung cac hop chat nay lam phu gia
trong gia cong thuéc BVTV nhu chat hoat dong bé mat, chat hiép dong cho két
qua kha quan. Str dung cac dan xudt va mubi cta acid oleic va acid linoleic (cac
acid béo khdng no Cig) 1am chit hiép déng cho Bt mang lai hiéu qua phong trir
cao dbi v6i mot s6 con tring néng nghiép, giam 6 nhiém moi trudong do licu
luong thude doc st dung giam.

- Michelle D.Gaut (Canada) va cong sy [60] da cong bd vé két qua nghién
cuu hoat tinh hi¢p déng ctia mudi cua céc acid béo khong no Cig ddi voi thudce
trir siu Bactospein chira 8800 UI Bacillus thuringiensis. Hon hop mudikali cua
acid oleic va acid linoleic theo ty 18 54/43 (% khdi lugng) & ndng do 0,25% khi
hdn hop vé6i 0,1% Bactospein 8800 UI c6 hiéu qua phong trir siu dén 94% so véi
Bt dung don (69%).

- Kahn, Rodney [61] di cong b két qua nghién ctru hoat tinh hiép dong cta
mot s6 chat ddi véi doc t6 8-endotoxin co trong thude trir sdu Btdé phong trir mot
s6 con triung bd Lepidoptera, Diptera va Coleoptera. Két qua cho thay cac chat
nhu: azadirachtin; lipid ludng cuc (decanoyl-methyl-glucamide, dodecyl
trimethyl amonium bromide, digalactosyl diglyceride, dodecyl glucopyranoside,
triolein); aesculin, polylysine...déu c6 tac dung hiép dong véi doc to 8-endotoxin
1am ting hoat luc hodc giam liéu lugng sir dung cta san pham.

- Tai Vigt Nam, thudc trir sdu Bt dugc str dung rong rdi hang chuc nam nay
trong linh vuc san Xuét nong nghiép sach. Tuy nhién, do mot s6 han ché cua
thudc, dic biét mot sé con trung trong nong nghiép va y t& dé hinh thanh tinh
khang nén viéc st dung san phém bi han ché. Dé khic phuc nhiing han ché va

nang cao hi€u qua st dung cua thuodc, da c6 mot so6 nghién ctu tai Viét Nam
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nhung phan 16n theo huéng hdn hop gitta thube Bt va mot sé thude trir sdu khac
nhu Bt v6i thude BVTV ¢6 ngudn gbe virus [62]trir sau hai su hao hodc hdn hop
Bt v6i dau neem rir sdu xanh va sau to [63].

Cho dén nay tai Viét Nam chwa c6 nghién ctru nao duoc cong bd vé sir
dung cac chat hiép dong véi thudc trir sau Bt.

1.2.5. Céc chat hiép déng cho thudc trir ray Imidacloprid

Thudc trir ray Imidacloprid thugc nhém neonicotinoid méi dugc dua vao st
dung dé phong trir ray tir nhitng nam 90 caa thé ky 20. Tuy nhién, dén nay hiéu
luc trir rdy nau Nilaparvata lugens cua thubc da bi giam. Ray nau da khang thudc
& nhiéu noi trén thé gioi, nhu Nhat Ban, Trung Qudc va cac nuéc Dong Nam A
trong d6 c6 Viét Nam. Bé nang cao hiéu qua phong trir caa Imidacloprid, phuong
phap hdn hon véi cac chat hiép dong da dugc quan tdm tir nhiéu nam nay.

Nam 2004, Gang Wu va cong su [64] di két hop Imidacloprid voi mot s6
chat hiép doéng nhu piperonyl butoxide (PBO), triphenyl phosphate (TPP) va
diethyl maleate (DEM) dé trir con tring canh mém (Hymenoptera: Aphidiidae)
tai Phtic Chau, Trung Qudc. Két qua cho thdy PBO c6 tac dung hiép dong tot
nhat v6i Imidacloprid trén cac loai con trung d3 khang. Sau dé, naim 2013 Liu
Dekun [65] da gia cong san pham Imidacloprid 70% WG véi su c6 mat 1,0%
PBO va cic phu gia khac lam thudc trir riy hiéu qua.

Cac chat hiép déng c6 ngudn gbe tu nhién, tir cac dau thuc vat da dugce tim
kiém va str dung thanh cong trong nhitng nim gan day.

Nam 2010, Shen Uni, Zhu Honggang va cong su da sir dung 2% saponin c6
trong cdy ché 1am chét hiép dong cho Imidacloprid va gia céng dudi dang nude
huyén phu (aqueous suspension) phong trir rép cdy cho hiéu qua cao hon so véi
khéng cé saponin [66].

Nim 2011, Emma Graham da nghién ciru sir dung san pham Dillapiol (chiét
tir cay thi 1a An Do (Indian Dill) nhur mot chét hiép ddng cho Imidacloprid dé tc
ché enzym CYP450 trong con trung canh cing (beetle colorado) [67] véi hiéu

qua tuong duong chat hiép déng tong hop PBO.
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Nam 2013, Byron 1. Reid va cong su [68] dd cong bd cong trinh nghién ciru
mot cach twong dbi toan dién vé sir dung cac chat hiép dong (acid oleic, acid
linoleic va dan xuat methyl este...) trong gia cong thudc trir sau (Imidacloprid,
fipronil, permethrin, deltametrin...) dé phong trir c¢6n trang y té nhu rudi, gian,
kién, mudi.

Mot s6 nhén xét:

Céac chat hiép déng co nguén géc tu nhién, dic biét cac acid béo tir dau thuc
vét ¢6 tim quan trong dic biét trong san xuat nong nghiép sach. Chiing duoc sir
dung trong gia cong thudc BVTV, tao cac san pham c6 hiéu lyc phong trir cao,
han ché sy khang thudc cta con trung, qua d6 c6 thé giam luong thube dung,
giam chi phi cho noéng déan, giam thiéu tac dong x4u dén sirc khoe cong dong va
moi trudng sinh thai. Cac chat co tac dung hiép ddngcd ngudn gbe tur nhién tir
dau thuc vat phong phu, san co, it hay khong doc, dé phan hay nén rat than thién
v&1 moi trudong.

1.3. PHUONG PHAP PIEU CHE CAC CHAT HIEP PONG TU DAU
THUC VAT

Nhu di gi6i thiéu & Muyc 1.2, xu huéng st dung cac chat hiép dong cho
thudc BVTV c6 ngudn goc tir dau thyc vat ngdy cang phd bién vi tao ra san
pham than thién voi méi trudong, phu hop voi phat trién nong nghiép bén virng.
Trong s& d6, acid oleic, linoleic va cac dan xuat ciia chung c6 nhiéu Gmg dung
quan trong nén dugc quan tdm nghién ctru.

1.3.1. Giéi thiéu vé acid oleic va linoleic

1.3.1.1. Acid oleic
Acid oleic [(9Z)-octadec-9-enoic acid]la mot acid
béo c6 mot nbi doi omega — 9, dugc tim thiy
trong nhiéu dau, m& dong, thuc vat, dac biét ] ]
. Acid oleic

trong dau oliu, cﬁng thirc C18H3402 hay
CH3(CH,);CH=CH(CH,);COOQOH.

O diéu kién thuong, acid oleic 1a chit 16ng mau vang nhat hodc hoi nau, ty

trong 0,895, diém sdi 286,11°C, khong tan trong nudc lanh, tan trong ethanol,
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ete, acetone benzen...Lugng acid oleic trong ty nhién thuong 16n hon cac acid

béo khac. Acid oleic dé bi oxi hoa bdi anh sang nén can bao quan can than. Ham

luong acid oleic c¢6 trong mdt s6 dau thuc vt duogc trinh bay trong bang 1.3.

Bang 1.3. Ham lwong acid oleic c6 trong mét s6 loai diu thue vat [69]

Dau thuc vat % acid oleic Dau thuc vat % acid oleic

Dau oliu 70,3 Dau hat s& 78,89
Dau hat cai 62 Dau cam gao 47
Dau hat thi 1a 70,7 Dau virng 43
Dau hat rau mui 78,7 Dau hat b6 hon 54,8
Dau hat ming toi 51,6 Dau hat hong xiém 55,48

1.3.1.2. Acid linoleic

Acid linoleic [(92,122)-9,12-

octadecadienoic acid] 1a mét acid béo cod

hai nbi déi thudc nhom omega —6, dugc tim

thiy trong nhiéu dau thyc véat (hudng Acid linoleic

duong, dau nanh, virng, hat cai, tdo bién...

Linoleic ¢6 cong thirc phan tir: Hz(CH,),CH=CHCH,CH(CH,);COOH hay

C15H3,0,.0 diéu kién thuong, acid linoleic 1a chat 16ng mau vang, ty trong 0,9,

diém soi 229 - 230°C, khong tan trong nudc lanh, tan trong methanol, aceton...

Ham luong acid linoleic ¢ trong mot sé dau thuc vat dugce trinh bay trong bang

14.

Bang 1.4. Ham lwong acid linoleic ¢6 mit trong mdt s6 loai diu thwe vat [69]
Dau thuc vat % acid linoleic | Dauthwcvat | % acid linoleic

Dau hat huéng duong 66,2 Dau tuong 53,8

Tinh dau nho 73 Dau hat ngd 50,9

Dau huéng duong 64,2 Dau virng 45

Dau hat bong 53 Dau cam gao 39

Tinh dau bap 59 Dau hat ca phao 68,95

Dau hat bi do 56,19 Dau hat rau day 64,39
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1.3.2. Hoat tinh sinh hec ciia acid oleic, linoleic va cac dan xuat

Acid oleic va lionleic 1a cac acid béo khéng no Cg dugc tim thiy rong rai
trong cac chit béo tu nhién, dau thyc vat noi chung va dau an noi riéng. Chung
dong vai tro quan trong nhu 14 cac chat dinh dudng va chit chuyén hoa trong co
thé séng. Hoat tinh sinh hoc cua acid oleic, linoleic va dan xuét rat da dang, da va
dang duoc nghién ciru 4p dung trong cac linh vuc coéng nghiép thyc pham, duge
pham, néng nghiép, chan nudi...Cac methyl este con c¢6 dic tinh khang khuan va
khang nam tiém nang chong lai cac vi sinh vat gay bénh.

Trong ndng nghiép, acid oleic, linoleic, cac mudi kim loai kiém va methyl
este ctia chung duoc sir dung nhiéu 1am chat hiép dong, dung méi trong gia cong
nhiéu loai thuéc BVTV nham ting hiéu qua phong trir dich hai tir nhiéu nim nay.
Mot sb vi du cu thé:

- Hén hop muoi kali oleat va linoleat: Nam 1988, George S. Puritch va
cong su [70] da st dung hdn hop mudi K- oleat/K- linoleat: 77/7 %) (SIS) lam
chat hiép dong véi mot sé thude trir sdu nhém carmabat va phospho hitu co nhu:
SIS véi Diazinon trir rudi trang nha kinh Trialeurodes vaporariorum; hdn hop K-
oleat/K-linoleat:54/43% (BIS) véi Pirimicarb trir rép bap cai Brevicoryne
brassicae (L.). Hi¢u qua phong trir tang tu tang tir 64% Ién 96%.

- Céc acid oleic va linoleic: A.E Hatem va cong su [71] da nghién ctru
kha nang hiép dong cua hang loat cac acid vo co nhu HCI, H,SO,4, HNOs... va
céc acid hitu co tach tir diu thuc vat vai cae thude BVTV khac nhau. Cac két qua
nghién ctru cho thay, acid oleic c6 tac dung hiép dong cao hon acid linoleic voi
chi s6 hiép dong (SF) 13 2,25 so véi 1,32, trong khi voi acid palmitic chi ¢6 0,89
(khong co tac dung hiép dong). Cu thé: acid oleic hdn hop véi thude trir sau
Esfenvalerate trir ngai buém dém Spodoptera littoralis véi SF: 2,25, véi thude
trir bénh Methomyl c¢6 SF:2,65. Acid oleic ciing c6 tic dung hiép dong véi mot
s6 thube thude trir co [72]

- Hon hop acid oleic + acid linoleic: Nam 1990, Puritch, George S. da su
dung hdn hop acid oleic (70%) va linoleic (6%) va mudi kim loai kiém cia

chung dé gia cong hdn hop véi cac thube trir sdu pyrethroid (fenvalerate,
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permetrhrin, cyperrmethrin) 0,2-2% lam “Xa phong than thién”, trir nhidu con
trung gay hai [49].

- Cac methyl oleat va linoleat: Nam 2002, Rowena Roshanthi Landham
[73] da sir dung methyl oleat lam chat hiép dong cung véi mot s phu gia khac
trong gia cong dang gel cic loai thudc BVTV nhu thudc trir ¢6 Acetochlor,
Fluazifop-P-butyl, thudc trir sdu A-Cyhalotrin...Su c6 mit ctia methyl oleat nhu
chét hiép ddng di 1am ting hiéu qua phong trir cta san pham khi 4p dung vao
thuc té.
1.3.3. Cac phwong phap chiét, tach dauthwec vat tir hat c6 dau

C6 thé thu nhan dau thuc vat tir hat twong tGng thong qua cac phwong phap
nhu ép thuy luc, ép truc, trich ly véi dung méi hodc nude, phuong phap st dung
enzym. Hién nay, phuong phap enzym dugc st dung nhiéu béi do chon loc cao,
dung it dung moi, it nwdc thai, san phém c6 d6 sach cao, hiéu suat thu dau cao.

D3 c6 nhiéu nghién ctru sir dung enzym dé tach dau tir hat nhu sau:

J. Sineiro va cac cdng su [74] da nghién ctru sir dung enzym Celluclast 1,5L
(Novo Nordisk A/S) trong chiét xuat dau hat huéng duong.

Beatriz P.M. Sant” Anna va cOng su [75] da nghién ctu st dung cac enzym
Celluclast, Termamyl, Viscozyme, Neutrase va Protease dé tach dau dira. Két
qua cho thiy chung loai enzym, ham luong enzym va gia tri pH anh hudng rat
16n dén hiéu suét thu hdi dau.

M.C. Kashyap va cong su [76] nghién ctru st dung enzym dé thay phan dau
nanh trude khi trich ly dau bang hexan. Phuong phap nay khong nhiing 1am ting
dang ké hiéu sut tach chiét dau ma con rat ngin thoi gian san xuét.

Ruchi Gaur va cong su [77] két hop xtr Iy enzym véi ki thuat phan tach ba
pha (Three phase partitioning-TPP) dé ting hiéu suat chiét dau tir du nanh, cam
gao va nhan xoai. K&t qua nghién ctru cho hiéu sut chiét rat cao, trong tmg la
98%, 86% va 79%.

Hilaire Macaire Womeni va cong su [78] da nghién ctru anh hudng cia co
chat dén hiéu suit thu nhan dau tir nhan hat Irvingia gabonensisbang phuong

phap enzym trong nudc.
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Barrios va cong su [79] nghién ctu két hop cac chat hiép dong
polygalacturonase, a-amylase va protease trong chiét xuat dau dira bang nudc.
Két qua 14 hiéu suat thu nhan dau ting hon 80% ddi v6i mau xu 1y enzym
pectinase va o-amylase...

O Viét Nam, phuong phéap sir dung enzym dé tach dau tir hat da duoc mot
s6 nha khoa hoc ap dung khai khac cac loai dau thuc vat tir cac nguyén liéu san
¢ trong nude. Vi du, tic gia Nguyén Thi Minh Nguyét [80] di st dung ché
pham enzym Cytolase dé san xuat dau dira tinh khiét c6 chat luong cao; Vil Thi
Pao [81] da nghién clru tach chiét omega-3 va omega-6, mg dung trong cong
nghiép thuc pham va san xuat thyc pham chirc ning...

Khi nghién ctru tach dau bang phuong phap enzym, cac tic gia nhan xét
rang ching loai enzym, ham luong enzym, ty 1 cac loai enzym, cac thong sb van
hanh qua trinh trich ly anh huong rat 16n dén hiéu suat thu hoi dau.

1.3.4. Cac phwong phap thu nhan acid béo tir diu thwc vat

Cho dén nay, thuy phan triglyceride trong dau thuc vat dé thu nhan cac acid
béo van 1a cong nghé don gian va kinh té nhat. Khi c6 mit cua xtc tac, phan tng
thily phan c6 thé xay ra ¢ nhiét 46 thap hon (khoang 160-170°C) [82].

Ngoai phuong phap thuy phan truyén théng, cac nghién ctru sir dung vi sinh
vat dé thuy phan dau m& béo hodc thuy phan véi xtc tac enzym di duoc nghién
ctru nhung chua c6 cong trinh nao 4p dung trong thuc té dé san xuét acid béo.
1.3.3.1. Phwong phdp thuy phan ¢ dp sudt thip
- Thuy phan dau m& bang kiém trong nudc

Phan (g thuy phan ddu m& bang kiém manh NaOH hoic KOH la phuong
phap gian doan, dugc ap dung pho bién trong cong nghiép dé san xuét acid béo.
Chét béo dugc khudy va suc hoi nudc trong binh phan tng dén nhiét do 80°C.
Dung dich kiém dic dugc nap vao thiét bi phan tng va bd sung hoi nude lién tuc.
Phan ung xay ra theo hai giai doan [83]:

Triglyceride + 3H,0 < Glyxerin + 3R-COOH (1)
3R-COOH + 3NaOH — 3R-COONa + 3H,0 (2)
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Dung dich kiém tan t6t trong nudc va trong triglyceride nén ting kha ning
tron 1an giita nude va dau lam cho tdc do phan tmg xa phong hoa ting 1én. Giai
doan 2 1a phan tng tao ra mudi cua acid béo. Pé ting téc d6 phan Gmg, phan dich
glyxerin va kiém du phai duoc thao ra déu din dong thoi bd sung thém dung dich
kiém cho hdn hop phan tng. Két thuc phan ung, acid sulfuric duoc str dung dé
gidi phong acid béo.

- Thuy phan bang kiém trong dung méi ethanol [84]

Qua trinh thily phan trong dung méi ethanol dién ra theo 3 giai doan. Pau
tién, glyceride dugc dun nong véi ethanol véi sy c6 mat cua xtc tac kiém dé tao
ra ethanol este ciia acid béo. Tiép theo xay ra phan tng xa phong hoa. Cubi cing,
acid hoa bang acid sulfuric thu dugc hdn hop acid béo.

CH,OCOR CH,OH

CHOCOR +3C,H,OH & CHOH + 3C,H,0COOR

CH,0COR CH,OH

C,H,0COOR +NaOH g* RCOONa + C,H.OH

RCOONa + H,S0, #* RCOOH + Na,SO,

St dung ethanol thay nudc trong phan tng thily phan triglyceride bang
kiém c6 wu diém vi ethanol (kém phan cuc hon nudc) sé& tao ra ethoxide
(C,Hs0K hoic C,HsONa) c6 tac dung nhu chét xuc tac cho phan tng xa phong
hoa,trong khi kiém trong nuéc chi tao ra ion Na*, K* vd OH". Mudn phé v& lién
két glyceride can nhiét 6 cao va thoi gian phan tng 14u hon. Tuy nhién, do phan
dung luong dung mai ethanol 16n nén phuong phép thily phan bang kiém trong
ethanol dugc lya chon cho qui mo san xuét nhé. Ngoai ra, theo két qua nghién
ctru ctia Lé Binh Hoang [85] va Ngo Xuéan Diing [86], ndng do ethanol thich hop
dé qua trinh thity phan dau thuc vat dugc xdy ra hoan toan 1a 80%.

Phan ung thiy phan dau thyuc vat trong ethanol c6 thé sir dung tic nhan
kiém 1a KOH hoic NaOH, nhung ding KOH t6t hon vi mudi kali ctia acid
cacboxylic hoa tan tot va san phdm xa phong hoa thu dugc mém hon nén d& xir

1y & cac cong doan tiép theo va cho san pham c6 chi s6 acid cao hon [87]. Ngoai
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ra khi ding KOH, san phiam phu c6 thé lam phan bon, gbp phan ning cao gia tri
sir dung clia san pham.
1.3.3.2. Phuwrong phdp thuy phén & dp sudt cao

- Thuy phan khong sw dung xuc tac

Phuong phap khong st dung xuc tac duoc thuc hién & 4p suit cao bang
suchoi nuée véi ap luc 30kg/cm? vao hdn hop phan ung trong 5-6 gid. Thong
thudng, hiéu suat thuy phan dat 88-92% [83].

- Thuy phan co sw dung xuc tac

Khi sir dung xtc tac, phan tmg c6 thé thuc hién & ap suat thap hon. Cac xtic
tac thuong dung la oxit kim loai nhu CaO, MgO, ZnO hodc BaO, ham lugng 1-
2% so v6i dau. Nudce sir dung bang 50% luong dau va hiéu suat thuy phan dat t&i
90%.
1.3.5. Phwong phap diéu ché methyl este ciia hdn hop acid béo (FAME) tir
dau thuc vat

Methyl este dugc diéu ché tir dau thuc vat théng qua qua trinh este hoa chéo
(transesterification) c6 str dung xtc tac. Thong thudng, dau thuc vat chira khoang
90-99% triglyceride, con lai la cac acid béo tu do, mono va diglyceride, cac
phospholipid, cac tocopherol, cac sterol... Triglyceride trong dau thuc vat phan
mg v6i methanol dé tao thanh cic methyl este ciia acid béo. So dd phan tng
dugc chi ra trong hinh 1.1. Chét xtic tic sir dung dé tang téc do va hiéu suat phan
tmg. Do phan tmg thuan nghich nén luong methanol can dung du dé dich chuyén

can bang vé phia tao san pham. San pham phu ctia qué trinh 1a glyxerin.

0
CHZ—Og—R CH,OH
0
CH—oC—R + 3CHsOH 3RCOOCH; + CHOH
0
CH,—OC——R CH,OH
Oils/fats Methanol Fatty Estes Glycerol
(Tryglycerides)

Hinh 1.1. So' @ phan @ng este hoa chéo dau thuce vt véi methanol
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Hién nay trén thé giéi, methyl este dugc san xuét theo hai céng nghé: xuc
tac dong thé va xuc tac di thé. Mdi cong nghé déu c6 cac wu diém va nhuge diém
riéng [104].

a. Xtc tac ddng thé

Qua trinh este hoda chéo co thé duoc thuc hién boi xtc tac bazo, acid hoac
cac xuc tac khac, nhung trén xuc tac bazo phan ung dién ra nhanh hon trén xtc
tac acid.

- Xlc tac bazo gdm hydroxit, alcoolat hodc xa phong cua kim loai kiém
hodc kiém thd (L1, Na, K, Ca, Ba, Cs...) va cac amin hg guanidin. Xuc tac kiém,
nhu dung dich NaOH hodac KOH trong methanol; CH3;ONa hodac CH3O0K la cac
chét xuc tac duge sir dung thong dung nhat trong qué trinh san xuat methyl este.

- Xuc tac acid g6m acid vo co (HCI, H,SO,), acid sulfonic, nhya trao doi
ion (acid manh), zeolit... Cac xtc tac acid it khi dugc dung vi chung c6 hoat tinh
thip va an mon thiét bi, nhung lai thich hop néu glyceride c6 ham lrong acid béo
tu do cao va chtra nhiéu nuée.

- Xuc tac khac: alcolat titan, oxit cua cac kim loai khac nhau nhu: Sn, Mg,
Zn, Ti, Pb..., xtc tdc enzym.

Xtc tac enzym ciing sitr dung hiéu qua trong qua trinh san xuat biodiesel
nhd dic tinh pha nén, nhom chtc va dic tinh 14p thé trong méi truong nude.

Céc qua trinh este hoa chéo dau thuc vat str dung xuc tac d@)ng thé c6 thé
van hanh theo phuong phéap gian doan hoac lién tuc.

b. Xic tac di thé

Xuc tac di thé c6 wu diém ndi bat 1a than thién voi méi truong, dap tng
dugc céc tiéu chuan lién quan dén khai niém “hoda hoc xanh” do cic san pham
thu duge sach va hiéu suit chuyén hoa cao, loai bo gﬁn nhu hoan toan céc chat
thai gy 6 nhiém méi truong. Chi phi tinh ché san phdm ciing giam do san pham
khong c6 mubi; dong thoi tang kha ning ing dung cia san pham phu glycerin,

ngay ca khi khong tinh ché so bo.
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c. Xuc tac chat 16ng ion (Tonic liquid — IL)

Xtc tac chat long ion co nhiéu vu diém vé k¥ thuat, cong nghé nhu: hoat
tinh cao & nhiét do va ap suét thuong; thich hop véi hau hét nguyén liu; dé tach
khoi san phdm. Tuy gia IL khong ré nhung c6 thé tai st dung nhiéu lan, gia thanh
san pham giam va giam thiéu tac hai ddi véi méi truong [88]. Do vdy, nhimng
nim gan day xuc tac IL dugc quan tim nghién ciru va phat trién tng dung:

Ping Thi Thay Hanh va cong su [89] di nghién ciru diéu ché 13 chét long
ion 1am xuc tic cho qué trinh chuyén hoa dau thuc vat thanh FAME. Tac gia da
str dung xuc tac 1-(4-sulfonic acid) butyl -3- methylimidazolium methanesulfonat
(minC,HgSO3H.CH,3S03) cho qué trinh transeste hoa dau jatropha, dau dira. Hiéu
suat chuyén hoa dat 87,76 - 88%.

Cho dén nay, co ché phan tmg este hoa chéo véi sy c6 mit cua xtc tac chit
long ion rét it dugc nghién ciru. Trén hinh 1.5 dé xuat co ché phan g este hoa
chéo str dung xuc tac butyl-methyl imidazolium hydrogensulfate (BMIMHSO,)
khi dong vai trd 14 xuc tac cho qua trinh este hoa chéo dau an thai thanh biodiesel
[90].

Chat long ion

i i
HO—!—O' HO—|S|—OH
5 $ 5
H
\/(LCH3
(0] (0]

Triglyceride
R | Methyl
\ﬂ/ Ho—ﬁ—o este
Hinh 1.2. So' @ co ché phan tng este héa chéo dau thue vat trén xUc tac
BMIMHSO,
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1.3.6. Cac phwong phap tach acid béo va methyl este caa acid béo (FAME)
1.3.6.1. Phuwong phdp chung cit

Co s& phuong phéap nay dua trén nhi¢t do so1 khac nhau cua cac acid béo.
C6 thé 4p dung chung cat phan doan dé tach riéng timg loai acid béo. Phuong
phap nay chi phu hop dé tach cac acid béo mach ngan véi acid béo mach dai (do
dai mach cacbon khac biét 16n) do nhiét do s61 ctia chiing c6 sy khac biét 16n.
1.3.6.2. Phwong phdp sdc ky

Tach acid béo bang sic ky dugc dung rong rdi dé thu riéng cac acid béo ¢o
d6 tinh khiét cao. Phuong phap nay dua trén kha ning luu giit cac acid béo trén
pha tinh khac nhau. Tuy nhién, phuong phap nay chi hi¢u qua véi cac acid béo
mach ngan C; - Cy,. Gan day, phuong phap niy ciing dugc ding véi acid béo
mach dai hon bang cach methyl héa cac acid béo trudc dé ting do bay hoi. Viéc
phat trién cac pha tinh c6 thé giup tach riéng duogc acid béo no va khong no mach
tuong d6i dai nhung van phai qua qué trinh methyl hoa cac acid béo trude.

Nhiéu tac gia dung phuong phap sic ky dé tach acid béo DHA, omega-3 c6
d6 tinh khiét cao.

Nhu vay, tach sic ky 1a phuong phap tao ra san phim v6i do tinh khiét rat
cao. Tuy nhién, do chi phi 16n nén chang chi pht hop v&i qua trinh san xuat cac
san pham dung cho cong nghiép thuc pham, dinh dudng va dugc pham.
1.3.6.3. Phwong phdp két tinh truyén théng

Phuong phap két tinh truyén thong dua vao d6 tan khac nhau cia cac acid
béo c6 cau triic khac nhau. Céc acid béo no kém tan hon so véi cac acid khong
no twong ung va cé thé tach ra mot phan tir hdn hop. Vi vy, phuong phap két
tinh & nhiét d6 thap thudnghitu ich dé tach cac acid béo va cic din xuét cta
ching.

Theo Stout [84], cac acid béo mach dai kém hoa tan hon mach ngin; cac
acid no kém hoa tan hon cic acid khong no c6 cung chiéu dai mach; dong phan
trans hoa tan kém hon ddng phan cis-; va cac acid mach thiang hoa tan kém hon

acid c6 nhanh. Diém chay cua cac acid béo thay doi dang ké theo ki€u va muac do
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khong bdo hoa. Do d6 ¢ thé tach hdn hop cia acid béo no va khong no bing
phuong phap két tinh truyén thong.
1.3.6.4. Phwong phdp két tinh trong dung moi

Trén co s phat trién phuong phap két tinh truyén thong, phwong phap két
tinh trong dung méi nhur methanol, acetone, hexane, methyl formate dé tach riéng
acid béo no va acid béo 1 ndi doi. Phuong phap nay di tach riéng dugc cac acid
stearic (no), oleic (1 ndi d6i) va linoleic (2 ndi doi) tir dau hudng duong, dau
virng, dau lac.

Phuong phéap két tinh trong dung méi 13 phwong phap cé tiém ning Ung
dung trong san xuit do don gian, chi phi thap, hiéu qua twrong dbi tot.
1.3.5.5. Phwong phdp dwa vao dé hda tan khac nhau cia muéi acid béo

Duya vao do hoa tan khac nhau cia mudi acid béo trong dung méi, hdn hop
cac acid béo dugc chuyén hoa thanh dang mudi, sau d6 sir dung dung méi dé hoa
tan va tach riéng timg mudi. Cac dung moi st dung dé tach mudi cua acid béo
thuong 1a ethanol hodc diethyl ete. Cation sir dung dé tao mudi thuong 1a kim
loai kiém nhu Li, Na, K [91].
1.3.6.5. Phwong phap tao phic voi ure

Ure tinh khiét; két tinh theo cau trac tr dién (tetragonal) voi cac kénh co
duong kinh 5,67A. Do ¢6 cdu trac mang tinh thé dic biét, trong nhiing diéu kién
nhat dinh, ure c6 thé tao phtic v&i nhitng phéan tir chtra mach alkyl. Trong phan tir
ure, lién két hydro c6 ai luc val der Waal manh véi1 céc phan tir “khach” khéc, tao

nén nhirng 16 rong tron, dang xoan, véi duong kinh khoang 0,4-0,6 nm.

Hinh 1.3. Ciu triic vong xoin ciia mdt ranh phirc ure [92]



36

Thong thudng, ure tinh khiét c¢6 cdu trac 4 canh (tetragonal), trong d6 mdi
nguyén tir oxy lién két voi 4 nguyén tor hydro. Nhung khi ¢6 mit phan tir
“khach”, phan tir ure thay d6i ngay cau tric, bao quanh 1ay phan tir “khach”, hinh
thanh cac lién két hydro hoic lién két dang O - H...O (giira cation va anion). Khi
d6, ciu tric cia phic ure (urea inclusion complexes) c¢6 dang dng xoan 6 canh
(hexagonal), mdi chudi bao gém 6 phan tir ure, dudng kinh 8-12A. Do dang ng
6 canh ctia phtc ure rat hep va cing nhic, ching chi chira duoc cac phan tir
“khach” c6 cau tric thang, khong cong kénh, vi du nhu cac chat thudc day cac n-
alkan it phan nhanh [93]. Truong hop véi cac acid hiru co, ure tao phirc theo 2
phuong thire:

1. Nhom carboxyl cua acid hitu co c6 thé hinh thanh mang véi lién két
hydro.

2. Cau triic ctia nhom COOH cuia cac acid hitu co ¢6 thé két hop mét cach
trat tu, vO tan cac lién két O-H....O (giita cation va anion), tao ra mang tinh thé
voi kich thudce xac dinh.

Trong day cac acid béo c6 ngudn goc dau thuc, dong vat, ure tao phirc d&
dang véi cac acid béo no, sau do theo thur tu dén cac acid béo khong no 1 ndi doi,
da nbi d6i. Cac géc acid c6 hydrocarbon mach nhanh, mach vong kho tao phirc
hon so v6i mach thang. Nhimng trudng hop sau it ¢6 kha ning tao phirc voi ure:

- Céc acid béo véi gbc R ¢6 sd nguyén tir C < 6-8.

- Céac acid voi gbe R ¢6 nhidu ndi doi; cac nhém epoxy hodc nhém OH.

Céc phirc ure s& bi phan ly khi ting nhiét dén nhiét do t6i han, gan véi diém
chay cua tinh thé ure 13 135°C.

Phuong phap tao phirc v6i ure c6 thé lap lai néu mudn ham luong acid béo
khong no thu dugc cao hon. Bang phuong phap nay do tinh khiét clia san pham
d3 cai thién dang ké so véi phuong phap két tinh cb dién. Wille [94] d3 sir dung
phuong phap nay va da phan tach dugc cac acid béo rat khé tach nhu C18:4.

Phuong phép tao phirc véi ure con ap dung d6i véi cac alkyleste, alcohol
ctia cac acid béo chira trong dau thuc dong vat. Ciing nhu truong hop tach acid

béo, viéc tach va tinh ché FAME khong no dugc phat trién manh mé. Cac
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phuong phép truyén théng déu c6 nhuge diém nhu: phuong phéap sir dung két
tinh trong dung moi ¢ nhiét d6 thap doi hoi ning lugng 16n [95]; phuwong phap
dung nitrat bac thi chi phi cao [96]; phuong phap chung cit phan tir va chiét siéu
t61 han doi hon von dau tu 16n. Do vay hién nay, phuong phap tao phirc véi ure
van duoc sir dung dé tach loai va lam giau FAME khong bdo hoa [97].

Khi so sanh, phuong phap tao phirc véi ure dugce Iua chon vi tinh hiéu qua,
diéu kién thuc hién don gian, cic nguyén liéu va cac thiét bi sir dung kha phd
bién.

1.3.7. Cac phwong phap tong hop muéi ciia acid béo

Thong thudng cac mudi kim loai kiém hodc kiém thd cua céac acid béo thu
dugc truc tiép tir phan Gng trung hoa giita acid twong ung va kiém (NaOH hoic
KOH) va thuong goi la phan ing xa phong héa. Tuy thudc vao nguyén liéu ban
dau st dung, co thé c6 cac qua trinh khac nhau.

- Ter dau thuc vat:

Xa phong hoa truc tiép dau thuc vat s& tao thanh mudi caa acid béo (xa
phong). Phan rng nay ciing 1a mot trong cac giai doan caa qué trinh thuy phan
dau thuc vat nham thu dugc hdn hop céac acid béo da trinh bay & Muc 1.3.3.1
(trang 30).

-Twr acid béo:
C6 thé thu truc tiép cac mudi cua acid béo tir phan tng trung hoa acid twong

ung véi kiem:

- Tw methyl este cua acid béo:

Xa phong hoa methyl este thu dugc véi kiém dé tao mudi cia acid béo:

1.4. PINH HUONG NGHIEN CUU

Ttr nhitng téng quan & trén, ¢ thé rat ra duge mot sd nhan xét sau:

-Trong nhiing nam g?m day, hién tugng giam hiéu lyc sinh hoc, hién tugng
khang thuéc BVTV xay ra pho bién ¢ nhiéu d6i twong con tring gy hai, dic biét

13 sdu to hai rau (Plutella xylostella) va riy nau hai lta(Nilaparvata lugens Stal.).
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Trong s6 cac thuéc BVTV bi giam hié¢u luc, thudc trir siu sinh hoc Bt va thude
trir ray Imidacloprid c6 biéu hién rd rét nhat.

- Mot trong nhiing bién phap tién tién, hiéu qua, than thién v6i moi truong
nhim ning cao hiéu qua sinh hoc cua thuéc BVTV 1a hdn hop vé6i chit hiép
dong. Trong sd chét c¢6 tac dung hiép dong, cac hop chit c6 ngudn goc ty nhién
tir ddu thuc vat dugc quan tAm gan diy vi ngudn nguyén liéu sén co, it doc va
khong anh huong dén sirc khoe cong ddng va moi truong.

- Theo cac két qua nghién ctru trén thé gidi cho thay: chat hiép dong phu
hop nhit cho thudc trir sdu Bt dé phong trir sdu to hai rau 1a hdn hop mubi cua
acid oleic va linoleic va cho thudc Imidacloprid trong phong trir rdy nau hai lta
13 acid oleic, linoleic va din xuat methyl este twong (ng.

- Tai Viét Nam, hau nhu chua co cong trinh nghién ctru nao diéu ché chit
hiép dong tir dau thyc vat dé ung dung trong san xuat thuéc BVTV.

Vi nhan dinh trén, Luan an nghién ctru diéu ché mot sb chat hiép dong trén
co so dau thuc vat, nham nang cao hiéu lyc sinh hoc cua thude trir sdu Bt va
Imidacloprid. Bé dat duoc muc tiéu trén, mot s6 ndi dung chinh duge nghién ciru
nhu sau:

1. Phan tich, danh gia lua chon céc chat hiép dong ¢ ngudn gdc tir cac acid
béo khong no C18 trong dau thuc vat cho thudc trir sAu Bt va thudc trir ray
Imidacloprid.

2. Diéu ché chit hiép déng bang cac qua trinh: chiét tach dau thuc vat, diéu
ché acid béo tir dau thuc vat, diéu ché mudi Kali cua acid béo va diéu ché methyl
este.

3. Xay dung cong thic hdn hop gitra chat hiép dong va cac thudc trir su

4. Nghién cau ché tao cac san pham mai la hdn hop chat hiép dong va
thudc trir sau va danh gia hiéu luc sinh hoc trén dbi twong phong trir tuong ung.

5. Budc dau luan giai co ché tac dong cua chat hiép dong.
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CHUONG 2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. NGUYEN LIEU VA HOA CHAT

Cac nguyén liéu, hoa chat sir dung trong nghién ctu caa luan an duoc liét
ké trong bang sau:

Bang 2.1. Danh muc héa chét cin thiét

Tén hoa chat Xuat xir Pj tinh khiét

Acid sulfuric Trung Quéc 98%
Ure thi nghiém Trung Quéc 99%
Kali hydroxit Trung Quéc 82%
mimC,4HgSO3;H.CH3S0O, Viét Nam

Na,SO, Trung Quéc 99%
Methyl oleat My 99%
Methyl linoleat M¥ 99%
Kali oleat My 97%
Kali linoleat My 97%
Acid oleic Trung Qudc 99%
Acid linoleic Trung Quédc 99%
Methanol Trung Qudc 99%
Ethanol Viét Nam 99%
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Bang 2.2. Danh muc cac enzym

Tén enzym Xuit xir Ngudn enzym Hoat e pH

Cellulase Trichoderma reeseli >2,000 U/g 4,5
Neutral Protease Trung Bacillus subtilis >60.000U/g 7
Amylase Quéc Bacillus substilis >9500U/ml 6

Pectinase Asperigillus niger | >6,000,000U/ml | 4,5

Céac nguyén liéu chira dau: s&, tram trfmg, ké, tram chim, hdi, khé sim nam,

SOi tia, dau da xoan, dao, muéng truéng, xoal... co nguén géc Viét Nam.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phapthu nhan dau thwc vat, acid béo
2.2.1.1. Phwong phdp chiét tich dau tiv nguyén li¢u hat

Dau tir mau hat duoc chiét tach va xac dinh ham luong theo phuong phap
néu tai tiéu chuan ISO/DIS 5509:1997, sir dung dung mdi chiét la n-hexan.

Ham luong dau thuc vat trong hat dugc xac dinh thong qua thuc nghiém:
10 gam mau hat dugc nghién nhé trong may nghién bi va duoc chiét bang n-
hexan trong thiét bi dun ndng c6 hoi luu chuyén dung (Twisselman apparatus) &
60°C trong 6 gid. Dich chiét thu duoc dem cit loai dung mdi trén may quay cat
chan khéng BUCHL hé diéu chinh tu dong, Switzerlan. Him luong dau béo cua
hat thu duoc sau khi can trén cin phan tich Sartorius analytic (10™*) va dwoc tinh
toan theo % khoi luong so véi mau hat ca vo hodc nhan hat.
2.2.1.2. Phwong phap phdn ldp cac acid béo

Céc phuong phap sir dung dé phan 1ap acid béo tir dau thuc vat bao gom:

a. Sac ki 16p mong (TLC): duoc thuc hién trén ban mong trang sin DC-
Alufolien 60 F254 (Merck 105715), RP18, F254s (Merck). Phat hién chat bang
dén tir ngoai & hai budc séng 254nm va 368nm hoic dung thudc thir 1a dung dich
H,SO4 10% duoc phun déu 1én ban mong.

b. Séc ki 16p mong diéu ché: thuc hién trén ban mong trang san silica gel

60G F254 (Merck, ki hiéu 105875), phat hién vét chat bang dén tir ngoai tai hai
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budc soéng 254nm va 368nm, hodc cit ria ban moéng dé phun thudc thir 13 dung
dich H,SO,/MeOH 10%.

2.2.2. Phwong phap xac dinh thanh phan, ham lweng va ciu tric hoa hec
cia cac acid béo

2.2.2.1. Xdc dinh thanh phéin, ham lwong cdc acid béo bang sic ki khi (GC,
GC-MS)

a. Thanh phan acid béo duoc xac dinh dudi dang methyl este trén sic ki khi
(GC) theo phuong phap tai tiéu chuan ISO/FDIS 5590:1998 nhu sau:

10 mg diu béo duogc hoa tan voi 1 ml petroleum benzine trong lo nhé nat
kin, b6 sung 25 pul dung dich sodium methanolate trong methanol (2 mol/l) va lic
ki trong 1 phtit. Thém 20 mg Na,SO, loai sach, lic ki va li tam trong 1 phit ¢ ché
do 5000 rpm/phtt. Dich trong, sach & pha trén dugc tach riéng va phan tich trén
may sic ki khi HEWLETT PACKARD 5890 Series II theo ché do: Capillary
column CP - Sil 88, 100m/0,25ID/0,2um, nhiét do: 155°C-220°C (1,5°C /phat),
Injector 250°C, detector 250°C, khi mang Ho.

b. Thanh phén acid béo duoc xac dinh duéi dang methyleste trén sic ki khi —khdi
phd (GC-MS)

40 L acid béo duoc hoa tan trong 2 mL H,SO,~MeOH (1%) va lac ky
trong 1 phat. Hon hop dugce gia nhiét & 70°C trong 3 gio. Sau khi 1am lanh, thém
vao hdn hop 3ml n-hexan va 3 ml nudc, chiét 1ay 16p methyl este & pha n-hexan.
San pham methyl este dugc xac dinh bang phuong phap GC- MS trén thiét bi
Agilent 6890. Cot mao quan DB-WA, nhiét d6 detector 270°C, toc do dong
20ml/phtt. Chuong trinh nhiét do: Nhiét do 10 ¢t duoc gilt & dén 37°C trong 1
phut, rdi nang tiép dén 150°C véi téc do gia nhiét 10°C/phit. Nang tiép dén
270°C va giit trong 5 phit. Cac tin hiéu s& dugc xir Iy trén may tinh va ddi chiéu
v6i khéi phd chudn trong thu vién phd. Cac chat s& duoc xac dinh thanh phan
nho gia tri thoi gian luu trén sic ky do. Dya vao phd thu dugc ta s& xac dinh
dugc thanh phan cia céc acid béo riéng ré.

c. Céu trac cua acid béo, dau thuc vat duge phan tich trén phé héng ngoai (FT-

IR)
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Phd IR cia cdc mau nghién ctru duoc ghi trén may chup phd hong ngoai
Nicolet 6700 FT-IR spectrometer tai phong thi nghiém Loc, hoa dau — Vién k¥
thuat Héa hoc, Trudong Pai hoc Bach khoa Ha Noi. Phd dugc ghi trong ving tir
400+4000cm™.

2.2.3. Phwong phap thir nghiém hiéu luc sinh hocciia san pham hdn hep giira
chat hiép @déng va thuéc trir siu qui mé PTN.

- Péi twong khao nghiém: sau to Plutella xylostella va riy nau
Nilaparvata lugens Stal , tudi 2-3

- Nong do st dung 0,25%. Thudc ddi chimg 1a Vi-BT 16.000WP. Dé trur
rdy nau, phun theo néng do khuyén céo 1a 0,1%. Thudc d6i chimg 1a Vicondor
50EC (Vipesco).

- S6 lwong sdu thd va thoi gian theo déi: Mbi cong thirc thi nghiém tha 20
sdu (rdy) non tudi 2-3. Panh gia s6 sau (riy) chét ddi véi timg cong thire sau 1, 3,
5,7 ngay sau phun.Thi nghiém duoc nhéc lai 3 1an (60 sau (rdy) cho 1 cong thirc
thi nghi¢m)

- Hiéu qua cua thudc trong PTN dugc tinh bang cong thirc Abbott:

(C. =T, = 100

Z

a

H(%) =

Trong do:

+ H (%): 1a hi€u luc cua thudc tinh theo phén tram,;

+ Ca: 14 s6 luong ca thé con triung séng & cong thire ddi ching sau xtr 1y;

+ Ta: 13 s6 lugng cé thé con trang sdng & cong thie thi nghiém sau xtr 1.
2.2.4. Phwong phap xir Iy s6 liéu

- Str dung phan mém Modde 5.0 dé xu 1y sb liéutheo phuong phap qui
hoach hoa thyc nghiém. Trong phép tinh cia Modde 5.0, cho phép hai gia tri
R?va Q° phan anh kha ning du doan ciia md hinh. Cac gia tri ndy cang sat dén 1,
md hinh ¢ d6 tin cdy cang cao. Khi Q*>0,7 mo hinh c6 kha ning tbt, it méc 13i.
Con R? 14 phan trim twong thich ciia mé hinh.

- Céac sd liéu thir nghi¢m hiéu lyc sinh hoc dugc xur ly théng ké br?mg phﬁn

mém Minitab 17, phan mém irristat 4.0 va excel.
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2.3. NOI DUNG NGHIEN CUU

2.3.1.  Khao sat, xac dinh chat hiép dong cho thuéc trir sau Bt va

Imidacloprid

2.3.1.1. Khdo sat thanh phdn céc acid béo khong no C18 (acid oleic, acid
linoleic) c6 trong ddu thec vt

Str dung séc ky khi (GC), sic ky khi - khéi phd (GC-MS) dé phan tich, xac
dinh ham luwong dau va thanh phan acid oleic va linoleic cé trong dau thuc vat
ctia mot sd nguyén liéu chtra dau nhu: hat so; trim tréng, ké, tram chim, hdi, khd
sam nam, soi tia, dau da xoan, dao, cai, muéng truéng, chudi rung, xoai. Can cr
vao két qua phan tich trénsé lwa chon loai nguyén liéu phu hop cho nghién ciru
diéu ché cac chat hiép dong tuong tng.
2.3.1.2. Xdc dinh chit hiép dong cho thudc trir sdu Bt

Khao sat cac ty 1& K-oleat/K-linoleat nham tim ra ty 1& thich hop co tac
dung hiép dong tot nhat & hdn hop véi thude trir sdu Vi Bt 16.000U1 diét siu to
trén ho rau thap tu. Hon hop K-oleat + K-linoleat thay ddi theo cac ty 1¢ khac
nhau va cac cong thirc khac nhu hén hop acid oleic/linoleic theo ti 1€ 54/43; dau
hat dao, mudi clia dau hat dao dugc tron co hoc véi thude trir sdu Vi-Bt 16.000UI
theo ty 18 khoi lwong 1/1. Sau d6 tién hanh thir hiéu lyc sinh hoc trong phong thi
nghiém trén ddi twong sau to voi ndong d6 phun theo khuyén cdo 1a 2,5g/1. San
pham so sanh 1a Vi-BT 16.000WP (Vipesco). Tir d6 lua chon ti 1& K-oleat/K-
linoleat cho hiéu qua cao nhét 14 chét hiép ddng cho thudc trir sau Bt.
2.3.1.3. Xdc dinh chdt hi¢p dong cho thuéc triv ray Imidacloprid

Tién hanh tht hiéu lyc sinh hoc hdn hop Imidacloprid véi céac chat hiép
d6ng khac nhau nham xac dinh chat phu hop trong phong trir riy nau hai lta doi
v6i hoat chat Imidacloprid. Cac chat thi nghiém la methyl oleat; methyl linoleate;
acid oleic; acid linoleic, methyl este cua dau hat s¢, duoc tron v6i co hoc véi
Imidacloprid trong dung mdi aceton, so sanh voi san pham Vicondor S50EC
(Vipesco). Nong do sir dung theo khuyén cdo: 1ml/lit nude. Tir d6 lua chon chat

hiép dong cho hiéu qua tbt nhat.
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2.3.2. Chiét tach dau thuc vit bang phwong phdp thity phan véi enzym lam
nguyén liéu dé tong hep chat higp dong

100g phén nhan hat thuc vat da duoc tach vo, nghién min bé“mg may. V&i
hat ¢6 saponin (nhu hat so), bd sung dung dich ethanol 70% (200ml) va cho vao
10 vi song trong 30s, cong suat S00W. Qua trinh nay lap lai 2 1an dé loai bo hoan
toan saponin. Bot thu duoc tron voi nuée theo ty 16 1/6 (w/v). Diéu chinh pH tir
4,5 — 7 tuy tung loai enzym (protease, pectinase, cellulase, amylase) & nhi¢t do
40°C — 70°C. B6 sung enzym(luong 0,2 - 1% trong luong kho ciia bot hat) rdi u
trong 1h dén 7h (c6 khudy). Sau d6, ly tdm hdn hop véi téc do 5000-10.000
vong/phiit. Gan phan dau, roi can khéi luong thu dugc.

Chi tiéu danh gid:

Hiéu suat thu nhan dau = (khéi lugng dau duogc giai phong dang ty do/khdi
lugng dau c6 trong nguyén liéu) x 100%

2.3.3. Piéu ché chat hiép dong cho thudc trir sau Bt va Imidacloprid
2.3.3.1. Piéu ché chdt hiép dong cho thudc trir sau Bt

Diéu ché chat hiép dong cho thudc trir siu Bt bao gdm 3 budc nhu sau:
Buéc 1. Chuyén hoa ddu thuc vt thanh hén hop acid béo bang phwong phdp
thuy phan voi KOH trong ethanol.

Hon hop gdm 50g dau thyc vat, 200ml KOH trong ethanol (thay di tir IM
dén 2M) dugc dua vao binh 3 ¢6 ¢o lap sinh han, nhiét ké va khudy tir. Nhiét do
phan tng duoc giit ¢ dinh bang ndi dau glycerol. Gia nhiét dén nhiét d6 phan
g (tir 60 dén 78°C) trong khoang 30 dén 240 phut, c6 khudy. Kiém tra tién
trinh phan ung bang sic ky 16p mong trén silica gel. Két thuc phan Gng, thém
dung dich mudi NaCl 3%, dé tach san pham thanh 2 16p. L6p trén duoc acid hoa
bang dung dich H,SO, 30% dén pH=2-3, rdi rira sach bang nudc néng.Lam kho
hon hop b%lng mudi Na,SO, khan. Sau do, tich mudi Na,SOy,, séy san phém o
105°C va thu dugc m (g) san pham.

Khéi luong acid béo (m*) duoc tinh théng qua

m'="2xm (9)
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Hiéu suat qué trinh thay phan dau TV duoc tinh nhu sau:

!

m X 100
H(%) = Y

(%)
Trong do:

H: Hiéu suét qua trinh thuy phan

m: Khéi luong san pham thu dugc sau qué trinh thay phan (g)

m’: Khéi lugng acid béo trong san pham

M: Khéi lwgng dau thuc vat ban dau (g)

Buéc 2. Tach hén hop acid oleic va linoleic bang phirong phdp két tinh tao phirc
Vai ure.

Cho hdn hop acid béo (Free fatty acid — FFA) thu dugc sau khi thity phan
vao hdn hop ure va ethanol theo cac ty 1¢ khac nhau. Ty 1é ure/FFA thay doi tir
0,5/1 dén 4/1 (w/w); Ty 18 ethanol/FFA c6 dinh 1a 5/1 (v/w). Khudy va gia nhiét
& 65°C cho dén khi hdn hop tan hoan toan. Tiép tuc duy tri & nhiét do nay trong
2h. Sau d6, dung dich duoc 1am lanh ¢ -10 dén 10°C trong thoi gian tir 2-20 gio.
Phan két tinh trong ure dugc loc bo va thu phan dung dich chira hdn hop acid
oleic va linoleic. Hon hop nay dugc cét loai mot phan dung méi cho dén khi con
1/3 thé tich va diéu chinh pH mdi trudong dén 2-3 bang H,S0, 10% thu dugc hdn
hop acid oleic va linoleic. San pham duoc rira sach, sdy kho & 105°C (cho dén
khi khéi lugng khong doi) va can luong thu duoc.

Thanh phan va ham lugng acid dugc xac dinh bang sic ky khi (GC-MS).

Hiéu suit tdch dugc tinh theo cong thirc:

ml
H(%) = —x100%
m
Trong d6:  m.Khdi luong hdon hop acid béo khong no ban dau (g)
m1: Khéi lugng acid béo khong no thu duoc sau khi tach (g)
Buéce 3. Piéu ché muai kali cua cac acid béo
100g hdn hop acid oleic va linoleic véi ti 1& phi hgp vao 100ml ethanol tao
dung dich ddng nhat. Tién hanh nho giot tir tir dung dich KOH 20% dén khi pH <
8,5. Duy tri phan tng & nhiét d6 70°C, trong thoi gian 120 phat. Sau d6 dé ngudi

dén nhiét @6 phong, loc va rira san pham bing aceton. San pham cé thé duoc lam
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sach bang két tinh lai trong aceton va say & 70 - 80°C dén khéi luong khong dbi.
Ham luong mudi dugc xac dinh théng qua tinh ham luong acid con lai trong san
pham (tinh chi s6 acid ty do cta san pham).

Ngoai ra, ham luong ctia mudi cua acid béo duge xac dinh thong quan ham
lwong methyl este dua trén nguyén 1y 1a xir Iy mudi v6i mot acid manh dé loai bo
cation K+ va tao ra acid béo. Sau d6 methyl héa véi tic nhan tao san phim
methyl hoa dé co thé phan tich bang sic ky long cao ap. O ddy tic nhan BF;
trong methanol dugc luya chon. Qua trinh nay dugc thuc hién br?mg cach phan ng
ctia hon hop mudi trong éng nghiém véi su ¢6 mit ciia BF; trong methanol &
70°C trong 30 phut. Sau khi 1am lanh hdn hop phan tng dugc bom truc tiép vao
may GC-MS. Két qua ty 1¢ methyl oleat/methyl linoleat (w/w) chinh 1a ty 1& cua
mudi kali oleat/kali linoleat (w/w).
2.3.3.2. Piéu ché chdt hiép dang cho thuéc trer sdu Imidacloprid

Diéu ché chét hiép dong cho thudc trir sau Imidacloprid bao gém 3 budc
nhu sau:
Buéc 1. Tong hop hon hop methyl este ciia acid béo (FAME) tir dau thiee vt sie
dung XUcC tac chat Iong ion mimC4HsSO3H.CH3SO;4

Hon hop nguyén liéu géom 10g dau thuc vat va methanol (ti 1& mol
methanol/dau thay doi tir 3/1 dén 18/1) duoc dua vao binh 3 ¢6 c6 1ap sinh han,
nhiét ké va khudy tir. Nhiét d6 phan tng duogc giit cd dinh bang ndi dau glycerol.
Gia nhiét dén nhiét do phan tng (tir 30-75°C) trong diéu kién khudy (tir 2-12h)
Khi dat nhiét d9, dua dung dich xuc tac (tir 2-20%) hoa tan trong methanol vao
binh phan tmg. Lugng methanol, tinh toan sao cho tong lugng methanol dua vao
ban dau va lugng methanol ding dé hoa tan xuc tac ding bang lwong methanol
can dung cho phan mg. Mau duoc ldy dinh ky theo thoi gian va xir Iy dé xac
dinh ham luong cac methyl este (FAME).

Hon hop sau phan tng, dugc 1am lanh nhanh vé nhiét do phong va dé léng
trong 2 gid. Sau do, tach riéng cac pha. Rua pha trén chira san pham, sau phan
g este hda chéo bing nude cit nong va bang nude mudi 10% nong (90°C). Siy

dudi nude & 110°C trong 8 gio.
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Thu hdi va tinh ché xuc tac nhu sau: Pha chia xtc tac duoc chung cét &
65°C dé loai methanol du, chung cat & 100°C dudi chan khong dé loai nude va &
200°C dudi chan khong dé loai glycerol. Phan cin sau khi chung cit 1a pha giau
xuc tac, c6 thé bod sung thém xdc tac can thiét va quay vong tai sir dung.

Buce 2. Tach loai cac FAME b&o hoa va nang cao ham lwong methyl oleat

bé thu duoc methyl oleat ¢c6 ham lugng cao, can loai bé cac FAME bdo
hoa. Qua trinh nay dugc thuc hién theo 2 giai doan:

Giai doan 1:Téch loai FAME bao hoa

Lam lanh hdn hgp FAME vé 10°C dé loai bo cac FAME bao hoa. Cho hon
hop FAMEvao dung dich ure va ethanol theo cac ty 1€ khic nhau (ty 1€
ethanol/FAME thay d6i tir 3/1 (v/w) dén 7/1 (v/w), trong thoi gian tir 0 dén 18h).
Khudy va gia nhiét & 50°C cho dén khi tan hoan toan. Tiép tuc dun & nhiét do
50°C trong 2h. Sau d6 lam lanh & 10°C va thu phan dich 16ng chira methyl este
khéng bdo hoa. Hon hop nay duoc cat loai mot phan dung méi cho dén khi con
1/3 thé tich va diéu chinh pH moi trudng dén 2-3 bang H,SO, 10% thu hdn hop
FAME khong bio hoa. San pham duoc ria sach, siy kho ¢ 105°C (cho dén khi
khdi lwong khong d6i) va can luong thu duoc.

Pénh gia chat lugng qui trinh thong qua do tinh khiét va hiéu suat thu hoi.
Do tinh khiét 12 ham luong cia timg acid béo sau khi xir 1y.

Hiéu suét thu hoi dugc tinh nhu sau:

Hiéu suat thu hoi(%) = %1 x 100%
Trong d6:  m.Khéi luong FAME khéng bdo hoa thu duoc (g)
m1: Khéi luong FAME ban dau (g)
Giai doan 2: Tach loai methyl linoleat
Sau khi loai bé gan nhu hoan toan cac FAME b&o hoa, tiép tuc bb sung ure
voi ty 1€ ure/FAME 1a 1/1 (w/w), ty 1€ ethanol/FAME 1a 5/1 (v/w). Lam lanh
dung dich tir 10°C dén -20°C dé nang cao ham luong methyl oleat. San pham thu

dugc methyl oleat véi ham luong cao.
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2.3.4.Ché tao hén hep chat hiép dong va hoat chat BVTV
2.3.4.1. Ché tgo hén hgp chit hiép dong va Bt
a. Xdy dung céng thirc hon hop giita chdt hiép dong va thuoc trir sdu Bt

Tién hanh hdn hop giita chét hiép dong S1 (hdn hop K-oleat/K-linoleat) véi
thudc trir siu Bt theo céc ty 16 khac nhau (c6 dinh ham luong Bt, ham luong chat
hi¢p déng thay ddi tir 0,5 dén 2 14n ham lugng Bt). Lya chon san phém chira hoat
chat Bt hién dang luu hanh dé so sanh 1a Vi-BT 16.000WP. Cac san phiam hon
hop tao ra dugc thur hi€u luc sinh hoc tai Vién Béao vé thuc vat, B Nong nghi¢p
va PTNT. Tir két qua thu duogc, cé thé xac dinh ty 1& hdn hop tdi vu gitta chat
hiép dong véi thude trir sau Bt.

Céac cong thirc thi nghiém bao gom: Hon hop S1/Bt theo cac ty 1& khi
lugng khac nhau: 0,5/1; 1/1; 1,5/1; 2/1. Tét ca cac cong thuc thi nghiém déu phun
v6indng do 0,25%.

b. Ché tao san pham hon hop chat hiép dong va Bt

Sau khi x4c dinh ty 18 chat hiép dong v6i Bt tdi uwu, tién hanh ché tao hdn
hop trong mdy tron, cho dén khi san pham dong nhét. Trong trudng hop san
pham am, c6 thé dé khé ty nhién hodc dé trong phong hit am.
2.3.4.2. Ché tao hén hop chit hi¢p dong va Imidaloprid
a. Xay dung céng thitc hén hop gita chdat hiép dong va thuédc triv rdy
Imidacloprid

Chat hiép dong s& duoc hdn hop véi hoat chat Imidacloprid trir ray. Dau
tién can nghién ctru lua chonti 18 hdn hop tdi wu gitta chat chat hiép dong (S2) va
Imidacloprid (1) nham cho hiéu qua phong trir riy cao nhét. Cac ty 1¢ khdi lugng
S2/1 can khao sat 1a; 0,5/1; 1/1; 2/1; 2,5/1; 3/1. Cac san phém hén hop tao ra
dugc thur hi¢u lyc sinh hoc tai Vién Bao v¢ thuc vat, B0 Nong nghi¢p va PTNT.
Tir két qua thu duoc, co thé xac dinh ty 1¢ hdn hop ti wu giira chat hiép dong voi

thudc trir ray Imidacloprid.
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b. Ché tao san pham hon hop chat hiép dong va Imidacloprid

Sau khi x4c dinh ty 1& chat hiép dong véi Imidacloprid tdi vu, tién hanh ché
taosan pham hon hop trong may tron. Khudy hdn hop cho dén khi tao san pham
ddng nhét. Can co hoc duoc loc bd. San pham dung trong binh thuy tinh kin, luu
gilt & nhi¢t 4 phong.

2.3.5. Khao nghiém so bd hiéu luc sinh hoc ciia san pham méi
- Muc dich khao nghiém:

- Xac dinh nong do sir dung va danh gia hiéu qua phong trir ciia san pham
méiddi véi sdu to hai rau (Plutella xylostella) vardy niu hai laa (Nilaparvata
lugens Stal.).So sanh v&i san pham cung loai.

- Xéc dinh chi s6 hiép dong (Synergist Factor) cia hon hop K-oleat + K-
linoleat, qua d6 danh gia kha ning 1am ting hiéu luc sinh hoc cta chit hiép dong
d6i voi thude trir sau Bi.

- Xac dinh chi s6 hiép dong (Synergist Factor) ciaMethyl oleat, qua d6
danh gia kha nang lam tang hi¢u luc sinh hoc cua chét hi¢p d@)ng ddi voi
Imidacloprid.

- Phuong phdp va néi dung khdo nghiém doi véi sdu to

- Qui mo, dia diém va thoi gian khao nghiém : Khao nghiém trén dong
rudng thudc vung tréng rau tai Xa Tién Phong, Mé Linh, Ha N§i. Thoi gian khao
nghiém: thang 10 - 11/2014

- Vat liéu: Thudce trir sdu moi BT-S 16WP (hdn hop gitra chat hiép dong va
Bt) va san pham so sanh 13 thudc trir sdu Vi-BT 16.000WP (16.000 1U/mg vi
khuan Bacillus thuringiensis) ciia VIPESCO, nong d6 sir dung 1a 2,5g/L.

- P6i tugng khao nghiém:Sau to hai su hao (Plutella xylostella), tudi 2-3.
-Phirong phdp va néi dung khdo nghiém doi véi ray néu

- Dia diém va thoi gian khao nghiém: Khao nghiém dugc tién hanh tai
rudng lua thudc xa Pai Déng, Huyén Thach Thét, ngoai thanh Ha N§i. Thoi gian:
Vu mua nam 2015.

- Vit liéu: Thudc trir rdy méi Imidacloprid-S SOEC va san pham so sanh 1a
thudc trir rdy Vicondor 50EC ciia VIPESCO. Nong d6 st dung theo khuyén céo
& 1ml/L nudc (0,1%).
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- B6i trong khao nghiém: ray nau hai lua tudi 2-3.
- Danh gia hiéu qua
Hiéu qua coa thudc trén dong rudng dugc hiéu dinh bing cong thirc

Henderson-Tilton.

Trong do:

+ H(%): 1a hiéu luc cua thude tinh theo phan trim

+ Ta: 13 s6 c4 thé con trung sdng & cong thirc xir 1y thude sau phun

+ Tb: 14 s6 ca thé con tring song & cong thic xir 1y thude trude phun

+ Ca: 12 s6 ca thé con trung sdng & cong thire ddi ching sau phun

+ Cb: 13 s6 ca thé con trung séng & cong cong thirc dbi ching trude phun

- Xac dinh hiéu qua caa san pham mai so véi san pham khéng c6 chat hiép dong
Ap dung cong thuc:
B

E% ="=x100 (3)

Trong do:
E %: Hiéu qua phong trir caa san pham mai
A: Hiéu qua phong trir ciia hdn hop thudc trir su vai chat hiép dong
B: Hiéu qua phong trir cia thudc trir sau khdng co chat hiép dong.
- Chi s6 hiép dong SF:
SF=A:B
Trong do:
SF: Chi s hiép dong
A: Hiéu qua phong trir cia hdn hop thudc trir sau vai chat hiép dong
B: Hiéu qua phong trir ciia thudc trir sau khdng co chat hiép dong
2.3.6. Buéc diau nghién ciru co ché tac dong cia cac chat hiép dong
2.3.6.1. Chdt hiép dang cho thudc trer sau vi sinh Bt
a. Tdch chiét protein tinh thé ching Bt. Kustaki
Thyc nghiém nay dugc thyc hién tai Trung tdm Giéng va  Bao ton nguén

gen Vi sinh vat, Vién Cong nghé sinh hoc, Vién Han 1am KHCNVN
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-Vt liéu : Chung Bt st dung: Bacillus thuringiensis var. kustaki TC 1.1
trong bd suu tdp Bt Viét Nam do Trung tim Gidng va Bao ton ngudn gen Vi sinh
vat, Vién Cong nghé sinh hoc, Vién Han 1am KHCNVN cung cap.

Dic diém ching: duoc phén lap trr dit tai Thanh Quang (Ha Tay cii), mang
cac gen crylAb, 1Ac, 1D va vip2; c6 hoat tinh diét sdu to 90%.

- Phuong phap:

+Phirong phap thir hoat tinh dié t sdu to cua vi khudn va déc t6 : Thi hoat
tinh theo phuong phap cua Thiery va Frachon [98].

+ Phirong phap tach chiét protein tinh thé chiung Bt . Kustaki TC1.1 theo
Werneck [99]

b. Nghién ciru co ché tac ddng ciia chat hiép dong doi véi enzymaminopeptidase
(APN)

Thuc nghiém dugc thuc hién tai phong Sinh hoc thyc nghiém, Vién Hoa
hoc cac hop chat thién nhién, Vién Han 1am KHCNVN

- Nguyén ly ctia phuong phap xac dinh hoat tinh ctia enzym APN duya trén
phan Gmg phan cit co chat L-leucine p-nitroanilide nho tac dong ctia enzym APN,
qua d6 giai phong san pham 1a p -nitroaniline c6 mau vang . D6 hap thu cta hdn
hop phan tng tai budc song 405 nm ¢ thoi diém 20 phut sau phan Gng phan anh
luong san phdm p-nitroaniline sinh ra, qua d6 phan anh hoat do cua enzym APN.

-Vit liéu gém: Tricine - néng do 200 mM, methanol néng do6 0.4% (v/v), L-
leucine p-Nitroanilide - ndng d61 mM, Bovine serum albumin - ndng d6 0.05%
(w/v) va aminopeptidase - ndng d6 30 unit/ml.

Chua thich: Tricine, r-leucine p-Nitroanilide, Bovine serum albumin,
Aminopeptidase do Cong ty Sigma cung ing.

+ Xac dinh hoat tinh aminopeptidase dugc thuc hién trén dia 96 giéng bang
phuong phap cta Prescott [100]; Spungin [101], Luan [102]

Mau thir duoc pha loang bang DMSO  10% dén nong d6 dau phan tng la
1- 5 mg/ml. Sau khi enzym dugc 0 voi chat thir trong 18 gio ¢ nhiét do 4°C, co
chat bao gdbm CDNB va GSH dugc thém vao hdn hgp. Phan ang enzym véi co
chéat xay ra ¢ nhiét 6 25 °C trong 1 phat. Do hap thu ciia phan tmg duoc Xac
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dinh trén may Bio-Rad Elisa reader véi budc séng 340 nm (A).
2.3.6.2. Chdt hiép dang cho thuéc trar ray Imidacloprid

a. Nghién citu khd ndng ke ché enzym Glutathione S-Tranferases

Thuc nghiém dugc thyc hién tai phong sinh hoc thuc nghiém, Vién Hoa
hoc cac hop chét thién nhién, Vién Han 1am KHCNVN

- Nguyén ly:Dya trén phan ung lién két ciia nhém thiol trong phéan tir
Glutathione v6i co chat 1-chloro-2,4-dinitrobenzen (CDNB) nho tac dong cua
enzym GST, tao ra san pham GS-DNB c6 phd hép thy tai budc song 340nm. PO
hép thy cta hdn hop phan tng phan anh lugng san pham GS-DNB duoc sinh ra,
qua do6 phan anh hoat d6 cia enzym GST.

GSH + CDNB ET» GS-DNB Conjugate + HCI

- Phuong phap

+ Vit liéu bao gdm : Glutathione S -Tranferases — nong 6 0, 25 mg/ml;
trong cac mau thir & ndng do khac nhau ; 1-Cloro-2,4-dinitrobenzene - noéng do
63 mM (CDNB), Glutathione - nong d6 10mM. Imidacloprid 99% (Sigma).

Cha thich: Glutathione S-Tranferases, 1-Cloro-2,4-dinitrobenzene,
Aminopeptidase do Cong ty Sigma cung tng. Imidacloprid 99% (Sigma).

+ Phuong phap xac dinh hoat tinh trc ché enzym GST duoc thyc hién trén
dia 96 giéng [103, 104, 105].
b. Nghién citu khd ndng ikc ché enzymCytochrome P450 monooxygenase

Hoat tinh cua cytochrome P450 monooxygenase dugc xac dinh dua trén

phan g O-deethylat hoa 7-ethoxycoumarin thanh 7-hydroxycoumarin dudi tac
dung ctia enzym va co chat [106].
Phuong phap:

50 uL enzym va 40 uL dung dich dém kali phosphat (0,1M, pH 7,6, chtra
0,5 uL 7-ethoxycoumarin 100 mM trong aceton) dugc dua vao phién 96 giéng.
Phan tmg bat ddu bang cach thém 10 puL dung dich co chat nicotinamide adenine
dinucleotide phosphate-oxidase (NADPH) vio ting giéng sao cho nong do cudi
cung cuia NADPH 14 0,1 mM va 7-ethoxycoumarin la 0,5 mM. Céc phién duoc u
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30 phut ¢ 30 °C ¢6 lic. Cac NADPH ty phat sang duogc thu hoi bang cach thém
10 pul glutathione oxy hoa (30 mM trong nudc) va 10 pl glutathione khir (0,5 don
vi). Phan rng ¢ nhiét do phong sau 15 phut thi ding véi 120 pl 50% acetonitril
trong chat d&m TRIZMA-base (0,05 M, pH 10). Luong 7-hydroxycoumarin sinh
ra duoc dinh luong bang spectrofluorimeter (TECAN) tai 465 nm, kich thich tai
390 nm.

Vat liéu: Co chit nicotinamide adenine dinucleotide phosphate-oxidase
(NADPH); Dibenzylfluorescein, dich dém Kali phosphat 0,5M (pH 7.4) —
KH,PO,~CYP (hoat tinh va bat hoat), ketoconazole (1,88 M).
2.3.6.3. Ddnh gid khd néng tec ché enzym ciia méu thir

Kha nang ¢ ché enzym APN (GST,CYP) ciia mau thir duoc xac dinh bang
cbng thuc:

A miu thtk

Do tc ché (%) = ——— x 100%
A déi chttng dwong

Trong do:
A mau thtr: OD cua mau thir nghiém & 465nm
A d6i chtmg duong: OD cta miu ddi chimg duong & 465nm
ICso 1a nong do chat thir we ché 50% hoat dong cua enzym APN (GST,
CYP) dugc tinh bang phan mém Table Curve 2D, phién ban sé 4

2.4. PHUONG PHAP PANH GIA CHAT LUQNG NGUYEN LIEU VA
SAN PHAM

2.4.1. Phan tich chat lweng nguyén li¢u va san pham chat hiép dong

- X&c dinh d6 4m, ham lugng tro, ham lugng protein cia hat s¢ va hat dao
theo tiéu chuan TCVN 7035:2002; TCVN 8124:2009; TCVN 8125:2009 tai
trung tam ching nhan phu hop (Quacert) — Téng cuc do luong chat luong.

- Chi s6 acid (TAN) duoc phan tich theo tiéu chuan ASTM D974

- Ham luong FAME trong san pham duoc phan tich theo tiéu chuan EN
14103. Khi dung phuong phap ndy, cac miu sau khi l1ay khoi hdn hop phan tng,

trude khi phan tich, duoc chiét véi hdn hop nudc va n-hexan (véi ty 18 1:1).
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- Ty trong do theo phuong phap khdi luong riéng cua san pham hoa hoc
dang long & 20°C theo TCVN 3731-82 tai Phong TNTD Coéng nghé loc héa dau
—Vién HHCN VN.

-b6 nhét dong hoc & 40°C dugc phan tich theo tiéu chuan
TCVN3171/ASTM 445

- X4c dinh chi s6 ot va chi sb xa phong cua dau thuc vat lya chon duoc
phan tich theo tiéu chuan TCVN 6122-07 va TCVN 6126-96.

2.4.2. Phan tich chat lweng san pham thudc trir sAu méi

- Panh gi4 cac chi tiéu chit luong cua san pham méi chira Bt theo TCVN
8050:2009 va TCCS 09:2010/BVTV vé “Thudc bao vé thuc vat chira vi khuan
Bacillus thuringiensis — Yéu cau k¥ thuat va Phuong phap thir nghiém”. Céac chi
tiéu bao gém: DPJ min, do bot, ty suét lo lung, do bén bao quan.

- Panh gia cac chi tiéu chét luong ciia san pham mai chira Imidacloprid
theo qui dinh tai TCCS 07:2006 vé “Thudc trir sdu chira hoat chat Imidacloprid -
Yéu cau k¥ thuat va phuong phap thir’ va TCCS 135:2014 vé “Thuéc BVTV-
Yéu cau ky thuat”. Cac chi tiéu chat lugng can kiém tra bao gdm: ham luong

hoat chét, do bén nhii tuong, dJ bot, do bén bao quan.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. KHAO SAT VA XAC PINH CHAT HIEP PONG CHO THUOC TRU
SAU BT VA IMIDACLOPRID

Déi twong con trung lya chon dé nghién ctru tic dung cua chat hiép dong
khi hdn hop véi thude trir sau Bt 13 sau to (Plutella xylostella) hai rau va rdy nau
hai lta (Nilaparvata lugens Stal.) tai Viét Nam. Cac chat hiép dong duoc lua
chon dé khao sat 1a acid oleic, acid linoleic va cac dan xuét methyleste va mubi
kali twong (mg vi chtng c6 hoat tinh sinh hoc cao, ¢6 nhiéu nghién ctru tng dung

va c6 ngudn gdc tir dau thyc vat san co, than thién véi moi trudng.

Nguédn nguyén liéu ban dau dé diéu ché cac chit hiép dong 1a cac acid béo
khdng no Cyg (acid oleic, acid linoleic) ¢ trong cac dau thyc vat san co tai Viét
Nam. Do vay dau tién can khao sat, xac dinh thanh phan céc acid béo nay trong

cac dau thyc vat, l1am can ctr dé tién hanh nghién ctru tiép.

3.1.1. Khao sat thanh phan céc acid béo khdéng no C18 (acid oleic, acid

linoleic) cé trong dau thuc vat

Str dung phuong phap phan tich bang GC-MS (tmg v6i STT tir 8-20) va
tham khéao céc tai liéu da cong bd [107-109] (tng véi STT tir 1-7), ham luong
dau, thanh phén cac acid oleic va linoleic trong dau cua mét s loai hat duge
trinh bay tai bang 3.1.

Béang 3.1. Ham lwong diu va thanh phan acid oleic, linoleic trong dau

cia mot so loai hat

, Tén Ham | Ham Ham Dia

So A lwgng |lwgng acid A Ghi

Tén khoa lwgng | _ . : ; . diém .

TT hat hoe déu.("/) acid oleic | linoleic thu hai chu
’ ' G0 (%)
Cao su Hevea brasiliensis | 40-60 35,07 42,36

2 |Pau tuong Glycine max 23,1 32,0 53,4 [128]
4 |Lac Arachis hypogaea | 44,5 41,6 34,9




56

5 [Trébm Sterculia foetida | 52,36 38,88 8,83 Son La
6 |Lai Aleurites 68,93 | 24,26 40,17 [129]
moluccana(L)
7 |Vung Sesamum indicum | 53,32 32,25 40,67 | Quang Tri [130]
\ Camellia sasanqua Quang
8 |S& Thunb.) 60,4 79,48 9,29 Ninh
O |Tram tréng|  Canarium 248 | 149 81,13 | SonlLa
tokinensis
10 |Ké Setariaitalica(l) | 35 | 1539 | g035 | HoaBinh
Beauv.
11 [Tram chim | ~ Canarium 51 | 123 71,88 | HaNoi
tokinensis
12 [Hbi 14 nhén Llicium 10,2 - 728 | Tam Do
leiophyllum
13 Kho sam Brucea javanica 5.3 49,7 35,34 Dk Lik
nam (Bumea) Merr.
14 |Soi tia Sapium dicolor | 21,32 52,97 30,61 Ha Noi
15 [P da Allospondias | g5 | 464 681 | HaNoi
xoan lakonensis
16 [Hat dao Prunus persica 35,2 55,0 32,5 Lao Cai
17 [Hat cai Brassica napus 431 60,0 19,6 Ha Giang
1g |Hatmuong | Zanthoxylum | 17 5q | 6529 | 1918
truong avicennae
19 [Hatchuol |\, oo acuminata | 058 | 5347 | 2562
rieng
20 |[Hat xoai  |Mangifera indical| 4,2 38,36 6,82

Két qua néu tai bang 3.1 sé duogc sur dung dé lya chon cac loai dau thuc vat

phul hop cho nghién ciru diéu ché cac chat hiép dong & cac bude tiép theo.

3.1.2. Xac dinh chat hiép dong cho thudc trir su Bt

Theocackét qua di cong bé & phan Tong quan, hon hop K-oleat + K-

linoleat véi ty 18 % khéi lwong 54+43 c6 tac dung hiép dong véi thude trir sau Bt

dé diét loai buém dém ving Bic My Choristoncura occidentalis [68]va véi

thudc Pirimicarb diét rép hai bap cai Brevicoryne brassicae (L.) [70]. Tuy nhién
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chua c¢6 tai liéu nao nghién ciru trng dung vao phong trir sau to hai rau (Plutella
xylostella) tai Viét Nam. Do vay, nhiém vy dau tién ctia Luan 4n 1a khao sat, xac
dinh chét co tac dung hiép dong tot nhat cho thudc trir siu Bt trong phong trir d6i

tuong con trung nay.

Trong s cac chat tham khao, cac hop chét sau ddy hdn hop véi thude trir

sau Bt duoc lua chon dé thi nghi¢m:
- S1: Hon hop K- oleat + K- linoleat theo ti 16 % khdi luong: 54+43
- S2: K-oleat 54%
- S3: K-linoleat 43%
- S4: K-oleat / K-linoleat: 54/13
- S5: K-oleat / K-linoleat: 54/33
- S6: K-oleat / K-linoleat: 14/43
- S7: K-oleat / K-linoleat: 34/43
- S8: K-oleat / K-linoleat: 44/43
- S9: Hén hop acid oleic + acid linoleic theo ty 1& 54/43
- S10: Dau thue vat lya chon
-S11: San phém mudi kali ctiia dau thuc vét lya chon

Tir bang 3.1 c6 thé nhan thdy hat dao (sb thir ty 16) chira ham lugng dau
cao va thanh phan cac acid oleic va linoleic phii hop 1am nguyén liéu dé diéu ché
chat hiép dong véi thude trir sdu Bt. Do vy, dau thuc vat dugc lwa chon dé

nghién ctru diéu ché chat hiép dé)ng véi thube Bt 1a dau thu duoc tir hat dao.

St dung cac cong thirc hdn hop gitra cac chat tir S1 dén S11 véi thude trir
sau Bt theo ty 1& khdi lwong: 1/1 (S/Bt:1/1) dé khao sat trong phong thi nghiém
nham danh gia hi¢u qua phong trur trén sau to hai rau ho thap tu, qua dé xac dinh
chat hiép dong cho thudc trir sdu Bt. San pham so sanh 1a thubc trir sdu Vi-BT

16.000WP (Vi-BT). Dé tién so sanh, ndng do st dung ctia hdn hop S/Bt duoc lwa



58

chon 1a 0,25%. Hiéu qué phong trir sdu to qui md phong thi nghiém dugc trinh

bay tai bang 3.2.

Béng 3.2. Két qua trir siu to trong phong thi nghiém ctia hdn hop S/Bt

Cong ] Ty 1&(w/w) Hi¢u qua phong trir (%)
Chit khio sat (S) _

thire K-oleat/K-linoleat Sau 5 ngay Sau 7 ngé_y
CTO1|Vi-BT (so sanh), 0,25% - 55,6abc 65,3bc
CTO02|Vi-BT  (so  sanh), -

33,6e 35,7d

0,125%
CT1 |S1+ Vi-BT 54/43 66,7a 82,7a
CT2 |S2 + Vi-BT 54/0 34,0de 37,6d
CT3 |S3 + Vi-BT 0/43 19,6f 23,0e
CT4 |S4 + Vi-BT 54/13 45,0cd 61,3c
CT5 |S5 + Vi-BT 54/33 50,7bc 72,0abc
CT6 |S6 + Vi-BT 14/43 52,0bc 63,3c
CT7 |S7 + Vi-BT 34/43 54,0abc 69,9bc
CT8 |S8 + Vi-BT 44/43 61,3ab 74,3ab
CT19|S9 + Vi-BT Acid oleic/acid 17,7f 38,5d
linoleic: 54/43
CT10/S10 + Vi-BT Dau hat dao 17 9ef 27,2cd
CT11|S11 + Vi-BT Mudi kali ctia dau 37,6de 38,0d
hat dao
CV% 4,1 4,3
Nhan xet:

O cung liéu lugng sir dung 0,25%, hiéu qua diét sau to hai rau (Plutella

xylostella) ctia cac cong thirc chira Bt va hon hop K-oleat + K-linoleat & cac ty 1¢
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khac nhau (CT1 va CT4 dén CT8) déu cao hon cong thirc chi c6 Bt (CTO1), mic
di ham luong hoat chit Bt & cong thirc nay chi bang 1/2 so véi CTO1. Nhu vay,
hdn hop K-oleat/K-linoleat c6 anh hudng rd rét dén hiéu qua diét sau to (Plutella

xylostella), lam ting hiéu liwc phong trir ciia thude trir sdu Bt sau 7 ngay xir 1y.

Trong sb cac cong thirc hdn hop, CT1 (ty 1¢ K-oleat/K-linoleat = 54/43) cho
hiéu qua phong trir cao nhét (>82%) va gip hon 2 lan so véi miu so sanh cing
noéng d6 Bt CT02, chimg t6 hdn hop K-oleat/K-linoleat theo ty 1& 54/43 c6 tac
dung hiép dong vé&i Bt trong phong trir sau to hai rau ¢ Viét Nam. Két qua nay
cling tuong duong vdi cac nghién ctru cua Michelle D. Gaudet khi str dung K-
oleat/K-linoleat v4i Bt trir loai buém dém vung Biac My Choristoncura
occidentalis [60] va George S. Puritch va cong su khi str dung hén hop nay véi

Pirimicarb dé diét rép bap cai Brevicoryne brassicae (L) [70].

Ngoai ra, két qua néu tai bang 3.2 ciing cho thdy hdn hop acid oleic/acid
linoleic (ty 18 54/43), dau hat dao va san pham mubi kali ctia ddu gan nhu khong
c6 tac dung hiép dong véi thude Bt trong phong trir sau to hai rau. Tuy nhién, khi
hdn hop véi thude, cac chit ndy ciing d cai thién mot phan hiéu luc phong trir
ctia hdn hop thude, co thé do chiing c¢6 tac dung lam ting kha ning xam nhap

hoat chat Bt vao co thé con trung, khién chung dé bi trang ddc.
3.1.3. Xac dinh chat hiép dong cho thudc trir ray Imidacloprid

Ciing nhu trudng hop khao sat lua chon chat hiép dong cho thudc trir sdu
Bt, dau tién can khao sat dé xac dinh chat c6 tac dung hiép dong tét nhit véi
thudc Imidacloprid trong phong trir rdy nau hai lta (Nilaparvata lugens Stal.) tai
Viét Nam. Céc hop chit sau day dugc lya chon dé khao sat hon hop voi

Imidacloprid:
- S1: Methyl oleat
- S2: Methyl linoleat
- S3: Acid oleic

- S4: Acid linoleic
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- S5: FAME cua dau thyc vat lua chon

Cin ctr két qua phan tich cac loai du thyc vat tai bang 3.1 ¢ thé nhan thiy
dau thu dugce tir hat s& (Sé thir ty 8) chtra ham luong acid oleic rat cao, phu hop
1am nguyén liéu diéu ché chit hiép ddng cho thudc trir rdy Imidacloprid. Do vay

dau hat s& duoc lya chon dé khéo sat tiép.

Str dung cac coéng thirc hdn hop giita cic chat tir S1 dén S4 véi thude
Imidacloprid theo ty 18 khdi lwong:1/1 (S/I: 1/1) dé khao sat trong phong thi
nghiém nham danh gia hiéu qua phong trir rdy nau hai lta, qua d6 xac dinh chat
hiép dong cho thudc trir rdy Imidacloprid. San pham so sanh 14 thudc trir ray
chtra Imidacloprid Vicondor 50EC, ndng d¢ sir dung theo khuyén cdo 1a 1,0ml/L
(0,1%). Pé tién so sanh, nong d6 sir dung ctia hdn hop S/I duge lya chon 1a 1,0
ml/L (0,5 ml S+ 0,5 ml I). Hi¢u qua trir sdu to qui mo phong thi nghiém duoc
trinh bay tai bang 3.3.

Bang 3.3. Két qua trir riy nau trong phong thi nghiém ctia hén hop S/I

] Liéu lwgng sir dung | Hi€u qua phong trir (%)

CT | Chét khio sit (S)
(mg/L) Sau 3 ngay | Sau 5 ngay

CT1l |S1+1 05S1+0,51 73,19a 84,86a
CT2 |S2+1 0,5S2+0,51 55,36b 73,53b
CT3 |S3+1 05S2+0,51 51,36b 62,31c
CT4 |(S4 +1 05S2+0,51 48,24c 62,2C
CT5 |S5+1 05S2+0,51 52,3b 63,4c
CT5 |Vicondor 50EC 1,0 60,72b 69,83bc
CT6 |Vicondor 50EC 0,5 41,13d 45,31d
CV% 4,2 45
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Nhan xét:

O ndng d6 sir dung, san pham Vicondor 50EC chi dat duoc khoang 69,83%

hiéu qua phong trtr, c6 nghia thudc da bi suy giam hi€u luc do1 véi ray nau.

- Céc codng thuc hdn hop S véi Imidacloprid theo ty 16 1/1 (tr CT1 dén
CT5) déu cho hiéu qua trir ray cao hon san pham so sanh Vicondor 50EC khi sir
dung cing nong do hoat chat bang 1/2 nong do khuyén cdo. Diéu nay cho thiy
c4c acid oleic va linoleic va dan xuat methyleste twong tng déu c6 tac dung lam
tang hiéu luc caa thudc Imidacloprid. Tuy nhién, hiéu qua ting dan theo thi tu:

Acid linoleic > Acid oleic > Methyl linoleat > Methyl oleat
- Ngoai ra, hdn hop methyleste cua dau hat s¢ ciing ¢ tac dung tot dé
nang cao hiéu qua trir ray cua Imidacloprid mac di hiéu qua chua cao. Cé thé céc
chat nay c6 tac dung nhu nhitng dung mdi hitu co 1am ting kha ning tham thau
hoat chat vao co thé con tring nén hidu qua trir ray caa hdn hop ting so véi san
pham Vicondor S0EC ding don.

Trong s6 cac chat hdn hop véi Imidacloprid, methyl oleat (CT1) cho hiéu
qua phong trir rdy nau cao nhat (gan 85%) du chi st dung 1/2 néng d6 hoat chat
va gan nhu khic phuc hoan toan hiéu lyc sinh hoc cua Imidacloprid sau 7 ngay
xur 1y. Nhu vay, methyl oleat 1a chat hiép dong tét nhat véi thuée Imidacloprid
trong phong trir ray nau hai lda.

Dua vao két qua khao sét trén, cd thé lva chon dau hat s¢ (voi thanh phan
acid oleic cao) 1am nguyén liéu dé diéu ché methyl oleat 1am chét hiép ddng véi
Imidacloprid nham nang cao hiéu qua trir rdy nau hai lda (Nilaparvata lugens
Stal.) tai Viét Nam

3.2. TACH DAU THUC VAT BANG PHUONG PHAP THUY PHAN VOI
ENZYM LAM NGUYEN LIEU PE TONG HQP CHAT HIEP PONG

3.2.1. Thanh phan hoéa hoc cia hat sé va hat dao

Két qua phan tich ham luong cac chat dinh dudng cé trong hat s& va hat

dao duogc trinh bay trong bang 3.4.



62

Theo két qua phan tich, thanh phan chinh cua hat 1a dau, protein, tinh bét.

Béng 3.4. Két qua phan tich thanh phan héa hoc ciia hat sé va hat dao

'IS'?I' Tén chi tiéu Phwong phap thir | Hat s¢ | Hat dao
1 |Poam (%) TCVN 7035:2002 | 8,22 7,84
2 |Ham luong protein tong,

, TCVN 8125:2009 6,8 25,44
tinh theo khoi lugng (%)
3 |Ham luong dau,
, TCVN9611:2013 | 60,4 35,2
tinh theo khoi lugng (%)
4 |Ham luong tro tong,
, TCVN 8124:2009 | 2,56 2,74
tinh theo khoi luong (%)
5 |Ham lugng tinh bot,
, TCVN 4851:1989 | 9,15 6,93
tinh theo khoi luong (%)

3.2.2. Khao séat lwa chon enzym dé tach dau

Thanh phan hat s va hat dao gém cellulose, hemicellulose, pectin hay
lignin. Dau chira trong céc tii ndi bao va ti “hat protein” cta té bao [110]. Mudn
tach dau tr hat s& hodc hat dao, co thé dung cac enzym cellulase, hemicellulase
hay pectinase dé pha v& cau trac té bao hodc enzym protenase dé thily phan
protein mang té bao, mang tui dau va té bao chét, 1am cho tai dau bi v& va dau

dugc trich ly khéi té bao. Nhu vay c6 nhiéu loai enzym sir dung dé tach dau tir

hat va can khao sat dé lua chon enzym thich hop, cho hiéu suét tach dau cao nhét.

Két qua nghién clru vé anh hudng ctua chung loai enzym dén hi¢u suat thu

hoi dau hat dao va dau hat s¢ duoc trinh bay bang 3.5.




63

Bang 3.5. Anh hwéng ciia chiing loai enzym dén hiéu suét tach dau hat sé

va dau hat dao

. ) Hiéu suét tich dau tir| Hiéu suét tich dau
Chung loai enzym . . .
hat s¢ (%) tir hat dao (%)

Khdng c6 enzym 5 4
Enzym cellulase 45,2 40,6
Enzym protease 73,2 70,2
Enzym amylase 31,9 28,7
Enzym pectinase 50,5 46,5

Két qua cho thiy, khi khong dung enzym, hiéu suat thu nhan dau hat s va
dau hat dao thong qua qua trinh thily phan rat thap. Bo sung enzym dé thay phan
gitip tang hiéu sudt mot cach rd rét. Khi thuy phan véi cung loai dung méi, st
dung enzym protease va pectinase cho hiéu suit tdch dau cao hon enzym amylase
va cellulase. Hiéu suit thu hoi dau cao nhit thu duogc khi sir dung enzym protease
(73,2% d6i vé6i dau hat s va 70,2% dbi v6i dau hat dao). Diéu nay ching to
ngoai kha ning pha v& céu tric cellulose, hemicellulose cta thanh té bao, enzym
protease con ¢6 chirc ning pha v& cdu tric protein va nhii héa dau trong moi
truong. Vi vay, luong dau giai phong ting 1én. Dua vao két qua trén, enzym

protease dugc lya chon cho cac nghién ctu tiép theo.
3.2.3. Anh hwéng ciia nong d enzym dén hiéu suit tach dau

Str dung enzym protease trong qué trinh thily phan dé tach dau tir hat so va
hat ddo. Anh hudng ciia ndng do enzym dén hi¢u suat tich duoc khao sat trong

khoang 0,1 -1,0%. Két qua duoc trinh bay trong hinh 3.1 va 3.2.
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Hinh 3.1. Anh huéng ciia nong dd enzym yinh 32, Anh hwéng ciia ndong do enzym

dén hi¢u suat tich chiét dau hat s¢ dén hiéu suit tich chiét diu hat dao

Véi ca hai loai hat, hiéu suat tach dau tang khi ham luong enzym ting. Doi
voi1 hat s, khi tang néng do cua enzym tur 0,2 - 0,6%, hi¢u suat thu dau tang lén
dang ké, tir 60,8 dén 75,2%. Sau d6 hiéu sudt gan nhu khong ting du ting ham
lugng enzym. Két qua nay c6 thé duoc giai thich nhu sau: khi ham luong enzym
ting, twong tac gitta enzym va co chét ting, thic ddy qué trinh pha v& lién két
peptide, tao diéu kién cho dau tir cac “thi” dugc giai phong, do d6 ham lugng dau
thu duoc cao hon [111]. Tuy nhién, khi luong enzym qua nhiéu, hiéu suét ting
1én khong dang ké c6 thé do protein két hop véi dau tao thanh dang nhii tuong
bén, dau bi kho tach ¢ dang tu do, din dén hiéu sut thu dau khong ting, tham
chi con giam.

Tir két qua khao sat trén, lua chon nong do enzym protease 0,6% dé tach
dau tir hat so 12 hop 1y. Dbi v6i hat ddo, nong d6 enzym st dung tdi wu 12 0,8%,

v6i hidu suat tach dau dat 69,4%.
3.2.4. Anh hwéng cia thai gian thily phan dén hiéu suat tach dau

Céc thi nghiém ciling duoc tién hanh twong tw, nhung thay doi thoi gian
thiry phan tir 1 dén 3 gid. Két qua anh hudng cua thoi gian thity phan dén hiéu

suét tach dau tir hat s& va hat dao duogc thé hién trén hinh 3.3 va 3.4.
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Hinh 3.3.Anh hudng cia thoi gian thiy Hinh 3.4. Anh hwong cua thoi gian thay
phan dén hiéu suit tach diu hat s¢ phan dén higu suat tach dau hat dae

Tir cac két qua khao sat c6 thé nhan thay ddi véi ca hai loai dau, ham luong
dau tach ra ting theo thoi gian thuy phan trong thdi gian dau. Sau d6 ham lugng
dau khong ting ma c6 xu hudng giam. Nguyén nhan co thé trong giai doan déu,
s6 luong té bao chira dau bi pha v& ting theo thoi gian thily phan, luong dau
duogc giai phong ciing tang [112]. Tuy nhién khi thoi gian qua dai, hoat tinh cta
enzym bi giam dan 1am cho toc do phan ung cham lai. Hon nita, ban dau phan
trng dién ra d& dang va nhanh do lugng co chat du 16n dé tiép xuc d6i voi enzym.
Vé cubi phan tng, lugng co chit va enzym con lai it, tbc d6 phan tGng dién ra

cham dan. Vi vay hi¢u suét tach dau khong tang.

Ngoai ra, do thoi gian phan tng qua dai, dau thu duoc c6 thé bi thuy phan
hodc oxi hoa trong nudc, anh hudéng dén chit lugng. Trong cac nghién ctru tach
dau tir hat nho [113] va gac [114] cho thay, viéc kéo dai thoi gian phan tng qua
1au c6 thé lam ting dang ké ham luong cac acid béo tu do, anh hudng dén chat

luong san pham.

Nhu vay, thoi gian thich hop trong phan tmg thuy phan dau hat so 1a 3h,
dau hat dao 1a Sh.
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3.2.5. Anh hwéng cia nhiét 6 dén hiéu suat tach dau
Pé xac dinh nhiét d6 thiry phan ti vy, cac thuc nghiém dugc tién hanh trén
enzym protease voi nhiét do thay doi tir 40 dén70°C. Két qua nghién clru anh

huong cua nhiét dd dén hiéu suat tach ddu dugc trinh bay & hinh 3.5 va 3.6.
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Hinh 3.5. Anh huéng ciia nhigt @ Hinh 3.6. Anh hwéng ciia nhiét d¢ thiy
thity phan dén hiéu suit tach dau phan d@én hiéu suat tach dau
hat s¢& hat dao
D& dang nhan thdy, & ca hai loai hat, hiéu suat thu nhan dau cao nhit & 50°C
(76,6% voéi dau hat sé va 71,6% véi dau hat dao). Két qua nay twong tu véi két

qua thu dugc tir cac nghién ciru khac (tir dau oliu, dau hat thanh long) [115-117].

Theo Zu’nigava cong su [118], khi nhiét do ting trén 50°C, hoat tinh cua
enzym giam dan. Mit khac ¢ nhiét do cao, xay ra quéa trinh caramen hda céc
duong c6 trong dung dich, anh huéng dén su két hop cua cac tii dau lam giam
hiéu sut thu nhan dau. Pay 12 nguyén nhan hi¢u suat thu nhan dau giam khi ting
nhiét do thuy phan Ién cao.Vi vay, nhi¢t d§ phan trng thuy phan thich hop cho ca

hai loai hat s& va dao 1a 50°C.
3.2.6. Anh hwéng cia ché dd ly tam dén hiéu suat tach dau

Ché do ly tdm trong qué trinh tach dau bang phuong phap enzym trong

dung moi nudc tac dong manh dén higu suat tach dau. Ly tdm thuc ddy qué trinh
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tach pha dau — nuége, lam tang hiéu suét thu nhan dau. Vi vay, lua chon ché do ly

tam thich hop 1a can thiét.

Thuc hién cac thi nghiém tach dau tir hat s va hat dao bang phuong phap

thuy phan vd1 enzym protease trong cac diéu kién téi wu da dugc xac dinh & cac

muc trén. San pham duoc ly tAm voi cac ché do thay doi nhu téc do va thoi gian

ly tam. Két qua anh huong cua ché do ly tam dén hiéu suit thu nhin dau duogc thé

hién trong bang 3.6.

Bang 3.6. Anh hwéng ciia ché @9 ly tam dén hiéu suit thu nhin dau

Técdply | Thoi Hi@u suit téc‘h (%) o
am gian Dau hat | Dau hat }\4lr§ do
(vong/phat)| (phat) | s¢ dao phan tach pha
Tach 3 pha. Pha ran két dinh khong
chic, dé tach khoi thanh ong ly tam.
10 63,87 | 60,89 |Pha nuéc hoi duc, 16p nhii twong
mong gitta pha nudc va dau, khong
két dinh thanh khéi
5.000 Tach pha twong ddi rd. Pha nudc
20 68,22 64,4 |trong sudt, 16p nhii trong két khong
chat
Tach pha twong ddi rd. Pha nudc
30 71,9 67,1 |trong sudt, 16p nhii twong lién két
thanh khoi
Phan tach 3 pha. Pha rin két dinh rat
chit 1én thanh 6ng. Pha nudc trong
10.000 10 76,9 71,3 |subt, 16p nhii twong day nhung két

dinh chat voi nhau thanh moét 16p

mang
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15

76,9

71,3

Phén tach 3 pha. Pha rin két dinh rat
chat 1én thanh 6ng. Pha nudc trong
sudt, 16p nhii twong day nhung két
dinh chat voi nhau thanh mdt 16p

mang

20

76,9

71,3

Phén tach 3 pha. Pha rin két dinh rat
chit 1én thanh 6ng. Pha nudc trong
sudt, 16p nhii twong day nhung két
dinh chat voi nhau thanh mot 16p

mang

Co thé dé dang nhan théy su khac biét vé hiéu suat thu nhan dau & cac ché

d6 ly tdm khac nhau. Tdc d6 ly tAm cang 16n thi thoi gian ly tAm cang ngan. Piéu

nay co y nghia rat 16n trong thyc t€ san xuat vi han ch¢ toi da cac anh hudng xau

dén chat luong dau. O tc d6 10.000 vong/pht, thoi gian ly tAm ting nhung hiéu

suat thu dau khong ting. Vi vay, ché do ly tm thich hop 1a 10.000 vong/phut,

trong thoi gian 10 phut.

Céc thong sd cta qua trinh thu nhan dau tr hat s¢ va hat dao bang thay

phan enzym dugc tom tat trong bang 3.7.

Béng 3.7. Cac thong s ciia qua trinh chiét diu sir dung enzym

Thong s6 Hat sé Hat dao
Enzym str dung Protease Protease
Nong doenzym (%) 0,6 0,8
Nhiét do thay phan (°C) 50 50
Thaoi gian thuy phén (h) 3 5
Ché do ly tam (vong/phut) 10.000 10.000
Hiéu suat tach dau (%) 76,9 71,3
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3.2.7. Panh gia chat lwong dau hat sé va diu hat dao
Két qua danh gia chat luong dau hat so va dau hat dao, thu duoc bang
phuong phap enzym duogc trinh bay ¢ bang 3.8.

Bang 3.8. Pic tinh, thanh phén acid béo ciia miu dau hat s&

va diu hat dao

: Chi tiéu MAu dau hat sé' | MAu diu hat dao
1. | Mau sac Mau vang sang Mau vang sang
2. | Ty trong 0,915 0,916
3. | Chi s0 acid (mg KOH/g) 0,3 0,7
4. | Chi s6 xa phong hoa 192 191

(mg KOH/g)
5. | Chi s6 Iot (g 1,/1000) 83 82
6. | Thanh phan cac acid béo (%)
- Acid palmitic (C16:0) 8,36 8,77
- Acid Stearic (C18:0) 2,4 2,41
- Acid Oleic (C18:1) 82,36 55,07
- Acid Linoleic (C18:2) 9,77 32,50

Hai chi tiéu quan trong nhét cta dau thyc vat c6 lién quan dén cong nghé
san xuét 1a chi s6 acid va mau. Két qua cho théy dau hat s& va dau hat dao duoc
tach bang phuong phap sir dung enzym protease khong qua tinh luyén dat chat
luong tdt. Do khong chiu nhiét do cao nén mau dau khong bién d6i mau va mui

vi nhu cac san pham ché bién tir phurong phap ép nhiét truyén théng.

Ham luong acid béo khong no Cis (acid oleic va linoleic) quan trong nhat
trong dau hat so va dau hat dao thu duoc tuong tu cic nghién ciru khac. Ty 1¢
acid oleic/linoleic 13 55,07/32,50 trong dau hat dao va ham lugng acid oleic 1a
82,36% trong dau hat s¢ c6 thé dap ng yéu cau lam nguyén lidu téng hop chat

hiép ddng cho thudc trir sau Bt va Imidacloprid.
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3.3. PIEU CHECHAT HIEP PONG CHO THUOC TRU SAU BT TU DAU
HAT PAO

3.3.1.Chuyén hda dau hat dao thanh hén hep céc acid béo

Phuong phap chuyén héa dau hat dao thanh acid béo théng qua phan tng
thity phan cac glycerid trong dau bang KOH trong dung méi ethanol da duoc lya
chon. Qua trinh thuc hién theo 2 giai doan, trong d6 phan ung gitra glycerid véi
KOH dé tao mubi kali cta cac acid béo quyét dinh hiéu suit cta ca qua trinh.
Céc yéu to quan trong anh huong dén phan tng nay sé duoc khao st cy thé la:

nhiét do va thoi gian phan ing, ndng d6 KOH trong dung mai ethanol...

3.3.1.1. Anh hwong ciia néng dép KOH trong dung méi ethanol dén hiéu sudt
thazy phéan

Theo cac két qua nghién ctru ctia Jumat Salimon [120], ty 1& phan tng tdi
uu cho qud trinh thuy phan glyceride véi tdc nhan KOH/ethanol 1a 100g
glyceride trong 200ml hdn hop KOH/ethanol. Tuy nhién, nong d6 KOH trong
dung méi ethanol chua duoc xac dinh. Ké thira cac két qua ndy, anh hudng cta
ndéng do KOH trong ethanol dén hiéu suit cua qua trinh thuy phan dau hat dao
tiép tuc duoc khao sat.

Céc thuc nghiém duoc tién hanh & nhiét do 70°C, thoi gian phan ung 2,5h,
noéng d6 KOH trong dung mdi ethanol thay doi tir IM dén 2M. Két qua duogc thé
hién ¢ hinh 3.7.
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Hinh 3.7. Anh huéng ciia ndng do KOH dén hi¢u suit phan ing

Két qua trong hinh 3.7 cho thdy, hiéu suat phan mg thiy phan ting nhanh,
tir 60,9% dén 85,5% khi nong do KOH trong dung méi ethanol ting dén 1,75M,
sau do it thay d6i. C6 thé nhan thidy néng do KOH trong dung mdi ethanol chi
anh huong dén hiéu suat thuy phan khi lugng KOH chua du cho phan tng, hiéu
sut ting theo nong d6 KOH. Khi lugng KOH da cung cap du, phan Gng dién ra
khong phu thudc vao luong KOH du. Cac nghién ciru trén dau Jatropha ciing cho

két qua twong tu [119].

Pé tiét kiém nguyén liéu va giam thiéu 6 nhiém tir nude thai, lua chon ndng
d6 KOH/ethanol 1a 1,75M 1a thich hop nhat. O ndng d6 nay, chi sb acid cua dau
hat dao dat 199 mgKOH/g.

3.3.1.2 Anh hwong cia nhiét dg dén higu sudt thiy phan

Két qua cacnghién ctru so bd cho thdy qua trinh thuy phin xay ra rat chdm
khi phan tmg thyc hién & nhiét d6 dudi 50°C. Khi nhiét do ting, qua trinh thuy
phan dién ra nhanh. Nhu vay, nhiét 46 anh huéng truc tiép dén qua trinh thuy
phan dau thyc vat. Dé nghién cru k¥ anh huéng ciia nhiét do phan ung dén qua
trinh thuy phan dau hat dio, nhiét d6 phan tng duoc nghién ctru khao sat tir 60°C
dén nhiét do bay hoi cta ethanol (78°C). Céc thong sé khac dugc giit ¢d dinh: ty
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1¢ ethanol/dau: 200ml/100g, ndng d6 KOH/ethanol 1a 1,75M, ndng d6 ethanol 1a
80%, thoi gian phan Gng 150 phat. Két qua duoc trinh bay tai hinh 3.8.
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Hinh 3.8. Anh huéng ciia nhiét d dén hiéu suat thiy phan diu hat dao

Tir cac két qua trén hinh 3.8 cho thdy, trong khoang nhiét do tir 60 dén
70°C, hiéu suét thuy phan dau hat dao ting theo nhiét d6. Nhung khi nhiét do

trén 70°C, hiéu suat phan tmg khong ting, tham chi giam nhe.

Co thé giai thich nhu sau: Khi nhiét d6 tang cao hon nhiét do so6i cua dung
dich phan tmg, ethanol bdc hoi gay thiéu dung méi cho phan tng, kha ning tiép
xuc gilra cac tac nhan con lai bi gidm, tde do phan trng bi cham lai, hi¢u suét
khong ting tiép. Ngoai ra can biét rang, phan tng thily phan dau thuc vat c6 xu
huéng thuan nghich nén hiéu suat khé dat cao néu khong tach ngay san pham tao
thanh. Trong trudng hop nay, mudn ting hiéu suat phan tmg > 85% rat kho thuc
hién. Vi vy, nhiét d6 70°C 1a thich hop cho phan tng thuy phan dau hat dao. O

nhiét d6 nay, ethanol hoi luu t6t, hiéu suat thu duoc 13 cao nhat (85,5%).
3.3.1.3. Anh hwéng ciia thoi gian dén hiéu sudt thiy phan

Thuc nghiém dugc tién hanh v&i thoi gian phan ung trong khoang 30 dén
240 phut véi ty 18 ethanol/dau: 200m1/100g; ndng d6 KOH/ethanol 1,75M; ndng
d6 ethanol 80%; nhiét d6 phan tng 70°C. Két qua anh hudng cua thoi gian dén
hiéu suét thity phan dugc trinh bay trong hinh 3.9.
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Hinh 3.9. Anh huéng ciia thoi gian dén hiéu suit thily phan dau hat dao

C6 thé thiy, thoi gian dau, tir 30 phut dén 120 phat, hiéu sut phan tng
thily phan tang nhanh do lugng céc chat tham gia phan @ng con nhiéu, san pham
tao thanh it. Sau d6 toc do phan trng dan cham lai, hiéu suét tang khong dang ké.
Nhu vay, 120 phat 13 thoi gian thay phan thich hop cho chuyén hoéa dau hat dao
thanh hon hop acid béo.

Qua céc thi nghiém khao sat trén, ¢ thé rut ra diéu kién thich hop cho phan

ng thuy phan dau hat dao dé thu dugc hdn hop acid béo nhu sau:
- Thoi gian phan tng: 120 phut
- Nong d¢ ethanol : 80%
- Nhiét do phan tng : 70°C
- Nong do KOH trong dung méi ethanol: 1,75M
- Ty 1& ethanol/dau = 200ml/100g
- Hiéu suat: 85,5%

Nhan xét: So v6i phan tng thuy phan trong dung méi nude (nhiét do 95°C,
thoi gian khudy 12h, thoi gian u 13 36 gid [120])diéu kién thay phan dau trong

dung mdi ethanol (thdi gian 2h, nhiét ¢6 70°C) dién ra ém diu hon. Piéu nay
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dugc giai thich 1a do dung mdi ethanol tao diéu kién lam ting su tiép xtc giita

dau thuc vat va KOH, phan tmg thuy phan dién ra d& dang hon.
3.3.1.5 Phan tich chdt Iweng sdn phdm

Két qua dac trung cau triic cia mau dau hat dao, mau acid béo thu duogc tir

dau hat dao bang phé IR duoc trinh bay trong hinh 3.10 va 3.11.
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Trong phd IR cua miu dau hat dao, c6 nhiéu hap phu dic trung: pic co
cuong d6 manh & 1745,6 cm™ tuong ung vai dao dong C=0 cua lién két este; pic
& 1164,1 cm™ tuong wng véi dao dong kéo dai cua C-O cua lién két ester. Doi
v6i miu acid dau hat dao, c6 mét sb pic dic trung cho acid carboxylic nhu dao
dong kéo dai cia C=0 ¢ 1711,0 cm™. dao dong C-O & 1284,6 cm™. dao dong O-H
4 936,7 cm™ C6 thé nhan thay su khac biét giira bude song dic trung cua ca hai
mau. Cac hap phu dic trung ctia nhém estetrong glyceride cua dau hat dao khong
con xuat hién trén pho IR cua mau acid béo. Nhu vay cac nhdm chuc este trong
mau dau da duoc loai bo va chuyén thanh cac nhém chuc cua acid carboxylic
haycac phan tir glyceride da chuyén hoa hoan toanthanh acid béo.

Thanh phan céc acid béo trong hdn hop thu duoc tir phan tng thiy phan
dau hat dao duogc xac dinh bang sic ky khdi phd GC-MS, két quadugce trinh bay
tai bang 3.9 va hinh 3.12.
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Hinh 3.12. Sic ky @ GC ciia hdn hop acid béo diu hat dio sau thily phin
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Bang 3.9. Thanh phan hdn hep acid béo sau khi thity phan diu hat dao

Ham
S6 _ lwgng
Acid béo Tén Khoa hoc Tén thwong S
TT acid béo
%
Acid béo no
1 16: 0 Hexadecanoic acid | Acid Palmitic 7,3
2 18: 0 Octadecanoic acid | Acid Stearic 2,4

Acid béo khéng no
3 |16:1(n-7) | Hexadecenoic acid | Acid Palmitoleic 0,2

4 | 18:1(n-9) | Octadecenoic acid | Acid Oleic 57,5
5 |[18:2(n-6) | Octadecadienoic Acid Linoleic 32,4
acid

Tir sic ky d6 GC-MS tai hinh 3.12 va bang 3.9 cho thay thanh phan chu yéu
ctiia hon hop acid béo thu duoc sau qua trinh thay phan dau hat dao gém acid
oleic, linoleic va acid béo no (palmitic, stearic) véi ty 18 % khdi lugng acid

oleic/acid linoleic/acid béo no 1a 57,5/32,4/9,7.

Mudn cé nguyén liéu dé diéu ché chat hiép dong cho thudc trir sdu Bt can
phéi loai b cic acid béo no khoi hon hgp acid va nang cao ham lugng acid

linoleic sao cho dat ty 1€ oleic/linoleic = 54/43.
3.3.2. Tach hdn hgp acid oleic va linoleic

Acid oleic va linoleic ¢6 trong hdn hop cac acid béo (FFA) thu dugc tir dau
hat daocé thé dugc tach bang phuong phap tao phirc v6i ure. Cac thong sd can
kiém soat cua qué trinh bao gém: ty 1€ ethanol/FFA, ty 1€ ure/FFA, nhiét do két
tinh.

Theo Jumat va cong sy [119], ty I¢ ethanol/FFA tdi wu cho qué trinh két
tinh acid béo voi ure 1a 5/1. Ty 1é nay s& duoc sir dung cho cac nghién ciru tiép

nham tim cac thong s6 khac ctia qua trinh két tinh.
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3.3.2.1. Khdo séat anh hwong cua ty 1¢ ure/FFA

Theo co ché di trinh bay & phan tong quan, trong qua trinh tao phirc voi ure
cua hon hop cac acid béo, dau tién cac acid béo no duoc tach ra, sau d6 dén acid
béo khong no mét ndi ddi (acid oleic), cudi cing méi dén acid béo hai ndi doi
(acid linoleic). Do vay, ty 1¢ giira ure/FFA 1a yéu t6 quan trong quyét dinh t6i
hiéu suat thu hoi va do sach cua acid oleic va linoleic. Néu ty 1& nay qua thap (it
ure), khong du luong ure két tinh hét véi acid béo no dé tach ra khoi hdn hop céac
acid béo. Nguoc lai, néu ty 18 nay qua 16n, ure du sé tiép tuc tao phirc voi ca acid
béo khong no. Trong cé hai trudng hop, hiéu suit tach aicd béo khong no (oleic

va linoleic) s& thap.

Trong nghién ctru nay, ty 1& khéi luong ciia ure/FFA dugc khao sat trong
khoang 0,5/1 dén 4/1, cac diéu kién khac duoc gifr ¢ dinh: ty 1¢ ethanol/FFA:
5/1 (v/w), nhiét do két tinh: 0°C, thoi gian két tinh: 8h.Két qua duoc trinh bay
trong bang 3.10.

Bang 3.10. Anh hwéng ciia ty 1¢ ure/FFA dén qua trinh tach cac acid béo

S6 Ty lé Ham lwong acidbéo no Ty lé Higu suat
T ure/FFA con lai trong san Acid oleic/linoleic | thuhdi
(wiw) pham(% w/w) (% wiw) (%)

1| Chuaxir ly 9,9 57,5/32,4 -

2 0,5/1 8,6 56,8/34,6 77,3

3 1/1 6,7 55,4/37,9 76,9

4 2/1 2,9 53,9/43,2 70,6

5 3/1 2,0 41,2/56,7 65,6

6 4/1 1,59 26,7/71,6 57,5

Khi ham lugng ure thap (ty 1& khdi luong ure/FFA: 0,5/1), chi ¢6 acid béo
no dugc tach ra khoéi hdn hop nénham luong giam tir 9,9% ban dau xudng con
8,6%), trong khi do, acid oleic va linoleic gén nhu chua dugc tach. Nhung khi
luong ure qua nhidu, mot phan acid oleic ciing két tinh cting véi cac acid béo no,

tach ra nén ham luong bi giam (ty 1€ ure/FFA > 3/1).




78

Tir két qua khdo sat tai bang 3.10, ty 18 ure/FFA: 2/1(w/w) dugc lya chon
nham c¢6 duoc hdn hop acid oleic/linoleic véi ty 16 phu hop (54/43) 1am nguyén

lidu diéu ché chat hiép dong cho thudce trir sau Bt.
3.3.2.2. Khdo st anh hweng cua nhiét dé két tinh

Nhiét do két tinh 13 thong s6 quan trong dé khdng ché ching loai acid béo
két tinh cung ure. Thong thudng, nhiét do két tinh cia cac acid béo giam dan

theo chiéu acid béo no > acid oleic> acid linoleic.

Pé tach dugc gan hét acid béo no va két tinh mot phan acid oleic, 1am giau
acid linoleic, diéu chinh ty 18 oleic/linoleic tir 57,5/32,4 vé& 54/43, can xac dinh
nhiét do két tinh thich hop cta hdn hop ure+FFA. Vi vdy, trong phan nay, anh
huong ciia nhiét do trong khoang tir -10 dén 5°C dén qua trinh két tinh dugc khao
sat. Két qua dugc trinh bay trong bang 3.11.

Bang 3.11. Anh hwéng ciia nhiét @9 két tinh dén qua trinh tach cac acid béo

S Nhiét do Hamluong Ty 1¢ acid Hiéu suat

- két tinh acid béo no oleic/acid linoleic thu hoi
(°C) (% wiw) (% wiw) (%)

1 Chua xtr ly 9,9 57,5/32,4 -

2 10 8,7 56,0/33,9 75,4

3 5 6,9 54,4/38,7 72,6

4 0 2,39 54,3/43,2 70,3

5 -5 25 48,2/49,2 68,9

6 -10 2,59 46,7/50,6 66,4

Két qua nghién ctiru & bang 3.11 cho thay, khi két tinh & 10°C, chi mot phan
acid béo no duoc két tinh va tach ra khoi hdn hop, cac acid béo khong no hau
nhu chwa bi két tinh. Khi giam nhiét d6 két tinh xuéng 0°C, hau nhu acid béo no
da duoc két tinh hét, mot phén acid oleic ciling dugc két tinh theo, ham lugng

linoleic ting 1én dang ké va dat ty 16 mong mudn oleic/linoleic:54,3/43,2.
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Tiép tuc ha nhiét do két tinh (-5 dén -10°C), luong acid béo thu dugc thap
hon, ty 1& acid oleic/linoleic khong con pht hop véi vai trd 1am chat hiép dong.
Do vay, 0°C 1a nhiét do két tinh thich hop duogc lya chon.
3.3.2.3 Khdo sét dnh hwéng cia thei gian két tinh

Thoi gian két tinh anh huéng dén qua trinh tao phtrc vé6i ure. Thoi gian
cang dai thi phirc tao ra cang bén nhung tén nhiéu ning luong; thdi gian qua
ngan s& khong du dé tao phirc bén viing, hiéu suit khong cao.

Trong céac thi nghiém nay, yéu t6 thoi gian dugc khao sat tir 2h dén 20h,
trong diéu kién ty 1& (w/w) ure/FFA: 2/1; ethanol/FFA (v/w): 5/1, nhiét do két
tinh 0°C. Két qua anh hudng cua thoi gian két tinh dén qua trinh tach cac acid

béo duoc thé hién ¢ bang 3.12.

Bang 3.12. Anh hwéng thoi gian két tinh dén qua trinh tach acid béo

S6 Thoi gian Ham lqu% acid ?éo no _ _T)" I§ _ _ Hiéu S}\u-?'lt
TT (h) trong san pham acid oleic/acidlinoleic | thuhai
(% wiw) (% wiw) (%)
1 2 3,35 52,3/44,3 61,4
2 4 3,22 52,7/44,0 62,5
3 6 2,98 53,0/43,8 65,2
4 8 2,97 53,2/43,7 67,9
5 12 2,92 54,3/43,6 70,8
6 16 2,02 54,3/43,6 70,8
7 20 2,02 54,3/43,6 70,8

Céc sb liéu thé hién trong bang 3.12 cho thiy: Trong khoang thoi gian két
tinh tir 2 dén 12 gio, ty 1¢ acid oleic/linoleiccod sy thay dbi va hiéu suét thu hoi
tang, sau do6 thi gan nhu khong thay d6i. Ham luong acid béo no con lai trong
hdn hop san phamgiam nhe khi kéo dai thoi gian két tinh >12 gid. O thoi diém
12 gio, qué trinh két tinh dién ra can bang. Néu tiép tuc kéo dai ciing khong
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mang lai hiéu qua. Nhu viy, thoi gian két tinh thich hop 1a 12 gio duoc lya chon

cho céc nghién ctru tiép theo.

3.3.2.4 Téi wu héa qud trinh tich acid oleic va linoleic bang phwong phdp qui

hoach thac nghiém

Qua trinh tao phtc voi ure cua cac acid béo phu thudc vao nhiéu yéu tb
quan trong va gitta chung c6 mdi quan hé mat thiét v6i nhau nhu ti 18
ethanol/FFA, ti 1¢ ure/FFA, nhiét do két tinh...Thay d6i mot yéu td c6 thé anh
huong dén yéu t6 kia. Vi vy, dé toi uu héa cac két qua nghién ctru, can ap dung
phuong phap qui hoach thuc nghiém nham khao sat dong thoi cac yéu t6 va xac
dinh tac dong qua lai cua cac yéu tb nay.

Phuong phap qui hoach thyc nghiém dugc mé tad quan hé gitra ham muc
tiéu va cac nhan té khao sat theo phuong trinh bac 2tdm truc giao va két qua
duogc xir 1y trén may tinh bang phan mém Modde 5.0.Quan hé giita ham muc tiéu

va cac nhan té khao sat duge mo ta theo phuong trinh bac 2:

y =DbyX, +Zbixi +Zbijxixj +Zbiixi2 (1)

Trén co s& s6 liéu khao sat ddi voi cac yéu té anh hudng dén qué trinh tach
acid béo, d xac dinh duoc khoang bién thién cua cac yéu té cho qui hoach hoa

thuc nghiém va tim diéu kién t6i uvu cho qué trinh nay(bang 3.13).

Bang 3.13. Khoang bién déi ciia cic yéu t6 anh huwéng

S6TT Nhan t6 Mic géc | Khoang bién thién M4 héa
1. Ty 1€ ure/ FFA 2 +1 X1
2. | Nhiétdo (°C) 0 +5 X2
3. Thoi gian 12 +4 X3

Theo tinh toan, sb thuc nghiém can phai tién hanh theo mé hinh 1a 17 (8 6 ma
tran gbc, 6 & diém sao va 3 & diém tam). Két qua khao sat theo ma trén thuc

nghiém dugc trinh bay trong bang 3.14
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Bang 3.14. Ma tran thuc nghiém

S6 Gi4 tri bién Acid oleic (%) Acid linoleic (%)
TT 1 x1 | x2 | x38 |Thuc nghigm| Du dodn | Thac nghigm | Dur dodn
1. 1 -5 8 50,46 50,099 37,25 36,825
2.1 3| -5 8 41,78 41,695 44,42 44,335
3. 1 5 8 54,06 54,001 31,80 31,930
4. 3 5 8 46,27 46,013 39,49 39,590
5. 1 -5 16 50,76 50,762 35,50 35,239
6. 3 -5 16 41,02 40,823 44,72 44,393
7. 1 5 16 53,74 53,569 33,80 33,927
8. 3 5 16 43,94 44,045 42,69 43,232
9. 1 0 12 51,87 52,455 35,86 36,244
10. | 3 0 12 43,06 43,492 44,95 44,652
1. 2 | 5 | 12 48,88 49,517 41,79 42,961
12. | 2 5 12 52,70 53,079 40,59 39,933
13.| 2 0 8 54,10 54,859 42,49 42,568
14. | 2 0 16 53,95 54,207 43,67 43,596
15. | 2 0 12 53,97 53,089 42,84 43,146
16.| 2 0 12 53,45 53,089 43,42 43,146
17.] 2 0 12 53,88 53,089 43,16 43,146

- Kiém tra tinh phu hop cta phuong trinh hoi qui bang Modde 5.0 cho
thiy sai khac giira ly thuyét va thuc nghiém so véi sai sb thi nghiém 1a dang tin

cdy, phuong trinh hoi qui m6 ta tuong thich véi thuc nghiém.

- Céc hé sb hoi qui b trong phuong trinh thuc nghiém (1) déi véi ham acid
oleic dugc kiém dinh theo tiéu chuan Student.

Heé s6 hdi qui trong phuong trinh thuc nghiém ddi véi ham acid oleic duogc

trinh bay trong bang 3.15.
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Bang 3.15. Hé s6 ciia phwong trinh hdi qui ddi véi ham acid oleic

i Coefficient List - c18:1
1 | =2 3 4 5 |
1 c18:1 | Coeff. SC 5td. Err. P Conf. int{z)
2 |Constant 53083 0304202 535265e-014  0.719333
3 -4 452 0224812  1.9981e-007 | 0.531603
4 1.781 0224812  9.70155e-005 | 0.531603
5 -0.326002 0224812 0.531603
6 -5 11EFT | 0.434324 ) 7.2036e-006 1.02703
¥ S1.79077 | 0.434324 0 0.00444213 1.02703
8 144423 0434324 | 00126737 1.02703
9 010375 0251348 0.59435
10 -0.383751 0.251348 0.59435
11 -0.27375 | 0.251348 0.59435
12
13 W=7 Q2 = 0955 Cond. no. = 4. 4382
14 DF=T7 R2 = 0.990 Y-miss = 0
15 R2 Adj. = 0.978 RSD = 0.7109

Loai bé khoi phuong trinh nhitng hé s6 khong c6 y nghia 1a b, by,, bis,
bys, tir 6 x4c dinh duoc phuong trinh hdi quy twong thich ¢ dang:

§ = 53,089 - 4,482, + 1,781x,— 5,11x:°~1,79%,> + 1,44 X5° (2)

Trong bang 3.15, hé sé x4 am chung t6 yéu to ty 16 ure/FFA c¢6 anh huong
tiéu cyc dén ham muyc tiéu. Khi tang x; s& lam giam gi tri ciia ham muc tiéu. Tir
md hinh toan hoc, ¢6 thé rut ra két luan: mudn tang ham lugng acid oleic can
tang nhiét do két tinh.

- C4c hé s6 hoi qui b trong phuong trinh thyc nghiém (1) d6i véi ham acid
linoleic ciling dugc tinh toan va lap luan tuong tu.

Hé s6 hdi qui trong phuong trinh thuc nghiém d6i vi ham acid linoleic

dugc trinh bay trong bang 3.16.
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Béang 3.16. H¢ so ctia phwong trinh ho
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N

i qui doi véi ham acid linoleic

- Ceefficient List - c18:2

1 | 2 | 3 | 4 5 |
1 c18:2 | Coeff. SC | Std. Err. P Conf. int{x)
2 |Constant 43.148 0268687 9.58087e-014  0.635351
3 4 206 0198565 | 1.31551e-007 0469538
4 -1.531 0198565 | 0.000115265 0469539
5 0492999 0.198565 00420372 0469538
B -2 64155 0.383617  0.000234279 0907121
T -1.85655 0.383617  0.00187864 0907121
8 0.033452 0.383617 0907121
9 00237514 0222003 052496
10 0. 40625 0222003 052496
11 0.831249 0222003 000722175 052496
12
13 MN=117 Q2 =|0.917 Cond. no. = 4. 4382
14 DFE=T R2 =|0.990 Y-miss = |0
15 R2 Adj. = 0.977 RSD = | 06279

Tir d6 x4c dinh duoc phuong trinh hdi qui ddi véi ham acid linoleic:

¥ = 43,148 + 4,2x;— 1,51, + 0,49x3— 2,64x,°— 1,85x%,° (3)

Trong bang 3.16, hé sb cua x, X3 dwong chimg to yéu t6 ty 18 ure/FFA va
thoi gian c6 anh hudng tich cuc 1én ham muc tiéu. Khi tang ty 1¢ ure/FFA va thoi
gian s& lam ting gia tri cia ham muc tiéu y.Tir mo hinh toan hoc cho thay rang:

muén ting ham luwong acid linoleic can ting ty 1¢ ure/FFA va thoi gian.

Diéu kién t6i uu cho qua trinh tach hdn hop acid oleic va linoleic theo ti 18
mong muén cé thé tim duoc thong qua phuong trinh hdi qui (2), (3) bang phan
mém modde 5.0 thé hién qua bang 3.17.

r N

Béng 3.17. Két qua t6i wu héa cac diéu kién phan ing

1 2 3 4 | s | & | 7 |
c18:1 c18:2 iter log(D)
1| 2.0314 0.443 16 54.169 43.7404 281 | 0.1112
| 3c[s3.0545]43.0241] 258]0.1111
3 | 2.0628 0.2098 16 53.9545|43.9141 258 | 0.1111
4 | z.0698 0.40%98 16 53.9545 43.9141 258 | 0.1111
5 | 2.0628 o0.20%8 16 53.9545 43.9141 258 | 0.1111
6 | 2.0628 o0.20%8 16 53.9545 43.9141 258 | 0.1111
7 | 2.0628 o0.20%8 16 53.9545 43.9141 258 | 0.1111
§ | 2.0628 o0.420%8 16 53.9545 43.9141 258 | 0.1111
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Két qua t6i vu hoa cic didu kién phan tmg dé thu dwgc ham luong ky
vong duoc trinh bay trong bang 3.17. Tir d6 xac dinh dwogc két qua toi wu nham

thu dugc ham luong acid oleic/linoleic gan véi ty 16 54/43 1a:

- Ty lé ure/FFA: 2/1

- Nhiétdo: 0°C

- Thoi gian : 16h

Mudn kiém ching lai béng thyc nghiém, st dung cac diéu kién trén dé tién
hanh 03 qui trinh két tinh v&i cing mot lwong mau nhat dinh. Két qua dugc trinh

bay trong bang 3.18.

Béng 3.18. Két qua ciia cac thwe nghiém kiém chirng

Thi nghiém Ham lqu’(r:)%)acid oleic | Ham ltrg'négo/;::;:id linoleic
1 53,95 43,9
2 53,87 43,7
3 53,9 43,4

Két qua thu duoc phi hop véi két qua tinh toan cho thay cac diéu kién toi

ru thu duoc 1 dang tin cdy, c6 thé 4p dung cho cac nghién ctu tiép theo.
Pé thi minh hoa

Do thi minh hoa duong dong murc va sy phu thuoc mat muc ti€u vao cac

yéu t6 dugc thé hién dudi hinh 3.13, 3.14, 3.15, 3.16 sau day:
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_5 T | T T T
1.0 1.2 1.4 1.6 1.8 20 22 24 26 28 30

% 1

Hinh 3.14. P6 thi minh hoa dwong ddng mirc ddi véi ham acid linoleic
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Hinh 3.15. P6 thi minh hoa sy phu thudc ciia mit muc tiéu vao cac yéu to doi
v&i ham acid oleic

= o
e e
T

Hinh 3.16. P6 thi minh hea sy phu thudc ciia mit muc tiéu vao cac yéu té doi
véi ham acid linoleic
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Hinh 3.13, 3.14 mo ta dudng déng muic cho thiy, khi ting luong ure va
giam nhiét d6 két tinh dan dén giam ty 1¢ acid oleic trong pha 16ng (khong tao
phuc vai ure). Nguoc lai ham Iugng acid linoleic trong pha 1ong lai tang 1én
(hinh 3.15, 3.16). Méi lién hé giira cac thong s cua diéu kién qui trinh ddi voi
ham lugng cac acid béo gan nhu tuyén tinh. Ham luong linoleic acid cao c6 thé
thu duoc b?mg cach st dung ty 1€ ure/FFA thép. Vi vay can thuc hién céc thi

nghiém can than dé thu dugc hi¢u suat t61 da va ham lugng cao nhu mong muon.

Thong qua phuwong phap qui hoach hoa thuc nghiém, két qua tach acid oleic
va linoleic ctiia mdt s6 thi nghi¢m trong mién tdi uu cho théy hiéu suit tach thuc
té va hiéu suat tach theo tinh toan gan twong duong gidng nhau va dat khoang

70%.

Hdn hop acid béo sau khi tach duoc phan tich bang phé GC, két qua duoc
trinh bay ¢ hinh 3.17 dudi day:

Chrom Perfect Chromatogram Report

1 2416 18:1n-9
126,52 148.2n6-1
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Hinh 3.17. Sic ky @ GC ciia acid béosau khi tach acid béo no

Thanh phan acid sau khi tich duoc trinh bay trong bang 3.19:
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Bang 3.19. Thanh phin san phiam sau khi tach acid béo no

S6 o Ham lwgng
Acid béo Tén khoa hgc Tén thuwong

TT (%)

1. [18:1(n-9) |Octadecenoic acid Acid Oleic 53,90

2. |18:2(n-6) |Octadecadienoic acid |Acid Linoleic 43,61

3. |16:0 Hexadecanoic acid Acid Palmitic 0,89

4. 116:1(n-7) |Hexadecenoic acid Acid Palmitoleic 0,24

3.3.3 Tong hep Kali oleat va kali linoleat
Qua trinh chuyén hoa thanh muébi kali ciia cic acid béo theo phan ung:
C17H33COOH + KOH - Cy;H33COOK + H,0
Acid oleic K-oleat
C17H3;,COOH + KOH - C47H3,COOK + H,0
Acid linoleic K-linoleat

Céc diéu kién phan ng anh huong dén hiéu sudt va chat luong san pham
1a: ty 18 cac chat tham gia phan tng (KOH va acid béo); nhiét d6 va thoi gian
phan tng.Do vi khuan Bt khong bén trong méi truong kiém manh, nén khi hdn
hop véi chat hiép dong (hdn hop kali oleat va kali linoleat), dung dich san pham
tao ra can co tinh kiém yéu. Tuy nhién, phan ng trung hoa giita bazo manh
(KOH) va acid yéu (acid oleic va linoleic) ludn tao ra san pham mubi c6 pH > 9.
Do viy, qué trinh thue hién phan Gmg trung hoa nay can dugc kiém soat va khng
ché lugng dung dich kiém dua vao sao cho san pham c6 pH mong muén (pH <

8,5).

Nham khéng ché pH ctia dung dich san pham, dung dich KOH 20% duoc
lwa chon 13 tac nhan trung hoa va sir dung may do pH dé theo ddi va xac dinh
thoi diém két thic phan tng. Khao sat sy thay d6i cua luong dung dich KOH
20% dén pH phan mg trung hoa nham thu duoc dung dich san pham cé pH =8,5.
Két qua khao sat duoc trinh bay tai bang 3.20 va hinh 3.18.
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Béng 3.20. Anh huéng ciia lwong dung dich KOH 20% dén pH phan ing

pH
phan |26 |58 |6,3 |6,7 |7,1 |73 |75 |7,7 |79 |85 |89 |10,3 |10,4

rng

z/r:]‘:;w 0 |10 |20 |30 |40 |50 |55 |60 (65 |70 |72 |73 |75

12

10

pH cua phan (rng

0 20 40 60 80
Lwong KOH 20% s dung (ml)

Hinh 3.18. Anh huwéng ciia lwong dung dich KOH 20% dén pH phan g

Tir bang 3.20 va hinh 3.18 thiy luong dung dich KOH 20% can st dung
trong phan tng 1a 70ml cho 100g acid béo ban dau. Hiéu suét thu dugc sau phan
ung dat 85,8%. Ti 1¢ ham lugng mudi kali oleat/kali linoleat duoc xac dinh thong
qua ty 1¢ ham luong methyl oleat/methyl linoleat dugc thé hién & hinh 3.18. Theo
két qua trén sic ky d6 GC-MS ty 1¢ ham luong methyl oleat/methyl linoleat
chinh la ty 1€ kali oleat/kali linoleat = 54,1/43,3.

2033627

100,00 2in00 300 40,0 50000 i), ()

Hinh 3.19. Sic ky @0 GC-MS ciia cac methyl este thu dworc tir hdn hop kali

oleat va kali linoleat

640
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3.4. PIEU CHE CHAT HIEP PONG CHO THUOC TRU SAU
IMIDACLOPRID TU DAU HAT SO

Methyl oleat dugc sit dung lam chat hiép dong cho Imidacloprid dé trir ray
nau. Dua vao két qua cia phan khao sat, lwra chon nguyén liéu (Muc 3.1), methyl
oleat dugc diéu ché tir dau hat s&. Tién hanh este hoa chéo dau hat s¢ nhdm thu
hdn hop methyl este cta acid béo, sau d6 1am gidu methyl oleat dé dat ham luong

theo yéu cau.
3.4.1. Piéu ché methyl este tir diu hat sé

Methyl ester cia dau hat s dugc diéu ché bang phan tng este hda chéo dau
hat sétrong methanol c6 sir dung xuc tac chat 1ong ion [1-(4-sulfonic acid) butyl-
3-methylimidazolium methanesulfonat(mimC,4HgSOsH.CH;S05)]. So dd phan

ung nhu sau:

Ca4c yéu té anh huong dén qua trinh phan ung sé dugc khao séat bao gom:

nhiét d6 phan tng, thoi gian phan ang, luong xdc tac, ty 16 methanol/dau.

Dau hat so sau khi duoc tach bang phuong phap enzym c6 nhiing tinh chét,

dac trung nhu sau:

Bang 3.21. Tinh chét héa 1y ciia diu hat sé

Tinh chat Két qua Phwong phap phan tich
Ty trong 0,912 D 1298
Do nhot tai 40°C, ¢St 39,2 D 445
Chi s6 xa phong héa, mg KOH/g 191 D 464
Chi s6 acid, mgKOH/g 0,9 D 664
Chi s iot, g 1,/100g 82 EN 1411
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a. Anh huéng ciia nhiét d¢ phdn iing dén hiéu sudt thu methyl este

Nhiét do 1a yéu tb quan trong dé cai thién téc do phan Umg va hiéu suit
chuyén hoa cac glyceride thanh este. Thuc nghiém dugc tién hanh tai cac nhiét
do phan g khac nhau: 30°C, 40°C, 50°C, 60°C, 70°C, 75°C, thdi gian phan tng:
8h, ham lugng xuc tac:10% so voi khdi luong dau, ty 1€ thé tich methanol/dau:
1/1 (twong dwong véi ty 16 18-20mol methanol/lit dau). Két qua khao sat dugc
thé hién taihinh 3.20
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Hinh 3.20. Anh hwéng ciia nhiét do dén hi¢u suat phan ing

Khi nhiét do ting tir 30°C dén 70°C thi hiéu suét phan ng ting. Hiéu suit
phan tng dat gia tri cao nhét tai nhiét 36 75°C (nhiét do sbi cua hon hop phan

tmg). Do vay, nhiét d6 75°C duoc lua chon dé khao sat cac thong sb tiép theo.

b. Anh hwéng ciia thoi gian phan vmg dén hiéu sudt thu methyl este

Dé khao sat anh hudng ctia thoi gian phan ng, thuc nghiém duoc tién hanh
tai cac diéu kién phan ung khong ddi: nhiét do 75°C; ham luong xuc tac 10%
khéi luong dau; ty 16 thé tich methanol/dau: 1/1; thoi gian phan tng dugc thay
d6i tir 2 dén 12 gio. Két qua anh hudng cua thoi gian phan tng dén hidu suét

phan trngduoc trinh bay tai hinh 3.21.
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Hinh 3.21. Anh huéng ciia thoi gian dén hiéu suat phan tng

Hiéu suat phan ng ting nhanh tir thoi diém bat dau phan ung dén 5h. Sau
6gio, hiéu suit phan Gng hau nhu khéng ting. Do d6, thoi gian thich hop cho
phan tng 13 6h véi hiéu suat dat khoang 80%.

c. Anh huong cia heong xiic tac

Chat long ion mimC4HgSO3H.CH3SO3 ¢6 kha nang xtc tac cho phan ng
este hoa va este hoa chéo cac chit chua acid béo va glyceride.Cu tric cua
mimC,HgSO3H.CH3SO3nhur sau: *H NMR (500MHz, D,0): 1,772-1,889 (m,6H);
2,831 (m, 8H); 8,078 (m, 2H); 9,194 (s, 1H). *C (125 MHz, D,0): & = 21,499;
23,619; 28,586; 36,286; 39,369; 43,313; 122,530; 123,570; 137,056. bac trung
clia xuc tic nhu sau: ti trong 1,29g/cm®; d6 nhét 24,7¢St (50°C).

Xuc tac dong vai tro rit quan trong trong qué trinh chuyén héa dau hat s
thanh hon hop methyl este. Néu xtic tic qua it, su tiép xtic gitta cac chat phan
g véi xuc tac khong dong déu, giam tan suit va cham hiéu qua cua chung véi
cAc tAm hoat tinh, lam cho toc do phan ung cham. Do vay can khao sat dé xac
dinh luong xuc tac can thiét cho phan tng.

Thuc nghiém duoc tién hanh véi lugng xuc tac thay doi trong khoang 2 —

20% khéi luong dau. Cac diéu kién khac duoc giit c¢6 dinh nhu nhiét do
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75°C:thoi gian 6 gio, ty 1& thé tich methanol/dau 13 1/1. Két qua thé hién trong
hinh 3.22.
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Hinh 3.22. Anh hwéng ciia ham hrong xiic tic dén hiéu suit phan tng

Két qua khao sat cho thay, hiéu suat phan ung ting nhanh khi luong xtc
tac tang tir 0 — 10% so v&i khéi luong dau. Tiép tuc ting lwong xuc tac nhung
hiéu suat phan ing gan nhu khong doi. Nhu vdy, ham luong xtc tac 10% la phu

hop cho phén tng este hda chéo dau hat s¢ thanh methyl este.

d. Anh hwéng ciia ty 1é methanol/dau

Ty 18 mol theo 1y thuyét giita methanol/dau trong phan g este hoa 1a 1/1
va este hoa chéo 1a 3/1. Khi tong hop FAME, ty 1é nay thuong cao hon so véi ly
thuyét dé thiic day can bang chuyén dich vé phia tao ra cac methyl este. Theo cac
tai liéu tham khao, véi xac tac kiém, ty 1€ nay chi 1a 6/1 hoac 8/1, voi xtc tac
chat 16ng ion ty 1& nay c6 thé dén 20/1. Luong methanol du sau phan tng c6 thé
cat thu hoi.

C4c thi nghiém duogc tién hanh véi ty 16 mol methanol/dau thay déila 3/1;
6/1; 9/1; 12/1; 15/1; 18/1. Cac diéu kién khac khong thay doi: nhiét do 75°C, thoi
gian 8 gid, ham lugng xuc tac 10%. Két qua anh hudng cia ty 1& methanol/dau

dén hiéu suit phan ing duogc thé hién trong hinh 3.23
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Hinh 3.23. Anh hwéng ciia ty 1é methanol/dau dén hiéu suit phan ing

C6 thé thay, khi luong methanol tang, hiéu suat tao FAME ting. Hiéu suat
phan tng ting nhanh Khity 1& mol methanol/dau ting tir 1/1 dén 12/1.Tiép tuc
tang ti 16 MeOH/dau thi hiéu suat khong d6i. Nhu vay, ty 1é mol methanol/dau
hop ly 1a 12/1.

Két ludn thu dwoc tir cde khdo sat diéu kién t6i wu cho phan vung tao FAME

tir dau hat sé:
Nhiét do phan tmg: 75°C
- Thoi gian phan Gng: 6h
- Ham luong xuc tac IL: 10% khdi luong dau
- Ty 1& mol methanol/dau : 12/1
Véi cac diéu kién phan tng trén, hiéu suat trung binh dat 90,9%. Cac thong
s6 cling twong dong v&i qua trinh este hda chéo dau dira cua tac gia Vit Thi Thu
Ha [88].
Két qua phan tich thanh phan san phim FAME tir ddu hat s¢ bang GC-MS,
dugc thé hién & bang 3.22 va hinh 3.24 dudi day:
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S6 L ) Ham luwgng
Acid béo Tén methyl este
TT (%)
1 18: 1(n-9) | Methyl oleat 82,36
2 18: 2(n-6) | Methyl linoleat 9,29
3. |16:0 Methyl palmitat 6,5
4 18:0 Methyl stearat 1,86
0,334,215 g
[ ¥
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Hinh 3.24. Sic ky d6 GC-MS ciia dau hat sé

Thanh phan san pham FAME thu dugc sau qua trinh este hda chéo dau hat

so gom methyl oleat (82,36%), methyl linoleat (9,29%)va methyleste cua céac

acid béo no (8,35%). Nhu vy, muén thu dugc methyl oleat voi ham luong cao

can loai bo cac methyleste cuia acid béo no (FAME bdo hoa) va acid béo da ndi

doi (methyl linoleat) ra khoi hon hop.

3.4.2. Tach va niang cao ham lwgng methyl oleat bang phwong phap két tinh

V@i ure

Phuong phap tao phirc két tinh v&i ure nham thu methyl oleat ham luong

cao can thuc hién theo 2 giai doan:

- Giai doan 1: Tach loai cac FAME béo hoa ;
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- Giai doan 2: Nang cao ham luong methyl oleat.

3.4.2.1. Tach logi cac FAME béo hoa
a. Khado séat anh huong cua thoi gian két tinh

Céc thi nghiém vé thoi gian két tinh v6i ure duoc khao sat trong khoang tir
Oh dén 15h, véi ty 1€ (w/w) ure/FAME 1a 0,5/1; ethanol/FAME la 3,5/1; nhiét d
két tinh: 10°C. Anh huéng cua thoi gian két tinh dén hiéu qua tach loai FAME
bao hoa dugc thé hién & hinh 3.25.
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Hinh 3.25. Anh huéng ciia thoi gian két tinh dén hiéu qua tich FAME
bao hoa
Céc s liéu thé hién trong hinh 3.25 cho thay: d9 tinh khiétva hiéu suét thu

hoi ctia hdn hop FAME khong bio hoa (methyl oleat va methyl linoleat) ting nhe
khi ting thoi gian két tinh tir 0 dén 6h,sau d6 khéng b&o hoa it thay doi.
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Két qua nay chi ra rang, thoi gian két tinh thich hop 1a 6h. O thdi gian nay,
qua trinh két tinh dat trang thai can bang.

b. Khao sét anh huwong cua ty I¢ ure/FAME

Tuong ty nhu truong hop tach cac acid béo da khao sat & phan trén, trong
phuong phép tao phuc voi ure ciia cac FAME, ty 1¢ giita ure/FAME 14 yéu td
quan trong quyét dinh téi do tinh khiét san phdm va hiéu suét thu hdi ctia methyl
oleat. Néu ty 1& ndy qua nho, ure khong du dé loai bd FAME bao hoa khoi hon
hop. Néu ty 1& ndy qua 16n, ure c6 kha ning tao phuc véi tat ca FAME, dan dén
hiéu sut thu hoi thap.

Thuc nghiém duoc tién hanh véi cac ty 18 ure/FAME thay d6i tir 0,5/1 dén
2/1, ty 1& ethanol/FAME 4/1 (v/w); nhiét d két tinh 10°C; thoi gian két tinh 6h.

Anh huéng cua ty 16 ure/FAME dén thanh phan, do tinh khiét, d6 thu hoi

ctia san pham duoc thé hién trén hinh 3.26 va hinh 3.27.
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Hinh 3.26. Anh hwéng ciia ty 18 ure/FAME dén thanh phan ciia hén hop



98

100
A — e — - — ¢
”
L 4
80
S .
L o
> el
3 Rt 9
60 Ssq
h 3
\\
= o= D0 tinh khiét (%) S
“m
= #= Hiéu suat thu hoi (%)
40
0.5 1 15 2 2.5 3

Ti 1€ ure/FAME (w/w)
Hinh 3.27. Anh huéng ciia ty 18 ure/FAME dén dd tinh khiét va hiéu suat

thu hoi

Két qua ¢ hinh 3.26 cho thdy, khi tang ty 1é khéi lugng ure/FAME ham
luong FAME bé&o hoa (C16:0 - methyl palmitat) va C18:0 - methyl stearat) giam
dan cho dén khi dat bao hoa, trong khi ham lugng methyl linoleat (C18:2) ting
dan. Nguoc lai, ham lugng methyl oleat (C18:1) ting dén 90,5% khi ty 1é
ure/FAME 14 1/1, sau d6 giam dan. Diéu nay chimg to khi luong ure du 16m,
chlng sé tao phurc voi camethyl oleat, Iam cho ham lugng methyl oleat trong san
pham giam dan.

Céc s6 liéu ¢ hinh 3.27 chi ra rang khi ting ty 1é ure/FAME 1én 1/1, d6 tinh
khiét ciia san pham ting dan dén 98,36%, chung t6 FAME bao hoa (methyl
palmitat va methyl stearat) gan nhu bi loai hoan toan khoi hén hop. Luong
methyl oleat con lai trong hdn hop rat nho nén du tiép tuc ting ty 1& ure/FAME
cling khong con y nghia. Trong khi d6, hiéu suat thu hdi giam manh tir 73%
xudng con 49% khi ty 1¢ ure/FAME tang tir 0,5/1 dén 3/1. Diéu nay co thé giai
thich 1a kha nang két tinh cua ure phu thudc vao mirc do bao hoa cuia FAME. Khi

xudt hién lién két doi trong phan tir cia FAME, sé& 1am tang kich thudc phan tir,
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kha nang tao phtrc véi ure kho hon. Khi tang lugng ure/FAME, ure s€ tao phtrc
v6i nhiéu FAME bao hoa hon, vi thé ham lugng FAME khong bio hoa ting 1én
va d6 thu hoéi giam dan. Nhu vay, ty 18 ure/FAME thich hop 1a 1/1. O ty 1é nay
thu dugc methyl oleat véi ham lugng cao nhét va do thu hdi Chép nhan duoc.
c. Khdo sat anh huong cua ty 1¢ ethanol/FAME

Két qua nghién ctru anh hudng cua ty 16 ethanol/FAME dén thanh phan, do
tinh khiét ciia san pham dugc thé hién o hinh 3.28 va 3.29 dudi day:

100
A r— . A
80
S 60 —#—C160 —e—C18:0
L —te=—C18:1 ——(C18:2
= 40
3
20
0 e — ——  ———————

3 Ty lé4ethanol/F?4ME (W/ve)

Hinh 3.28. Anh hwéng ciia ty 1é ethanol/FAME dén thanh phan ciia hdn hop
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Hinh 3.29. Anh hwéng ciia ty 1é ethanol/FAME dén dé tinh khiét va
hi¢u suat thu hoi
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Tir biéu do trénhinh 3.28 ¢6 thé nhan thay, thanh phan san phim khong ¢
su thay d6i nhiéu khi ty 1¢ ethanol/FAME thay ddi tir 3/1 dén 7/1. Trong khi do,
khi tdng lugng ethanol, hi¢u suét thu hoi cua methyl oleat va methyl linoleat
ting. Ly do khi st dung nhiéu dung mdi, kha ning phan tach pha léng (phan
khong tao phirc véi ure) ra khoi pha rin (phan tao phtic véi ure) tét hon. Tuy
nhién, phtc tao thanh s& kém bén hon, do d6 mot phan FAME bio hoa duoc giai
phoéng vao dung dich nén d6 tinh khiét cia FAME khong bio hoa giam nhe.

Nguoc lai, khi lugng dung mai it, hiéu qua phan tach kém, dan dén hiéu
suat thu hoi kém. Do vy luong dung mdi can du dé vira dam bao do tinh khiét
can thiét, vira dap ung yéu cau vé hiéu suat thu hdi san pham. Ty 1é
ethanol/FAME 14 5/1 thich hop dé san pham c6 d6 tinh khiét cao va hiéu suat thu
hoi téi wu.

d. Khao sét anh hwong cua nhiét do

Khoang nhiét d6 khao sat dugc lya chon tir 0°C dén 20°C, cac diéu kién
khac khong thay d6i. Két qua khao sat anh hudng ctia nhiét do dén thanh phan,

d6 tinh khiét, hiéu suit thu hdi cta san phdm duoc thé hién & hinh 3.30 va 3.31.
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Hinh 3.30. Anh hwéng ciia nhi¢t d§ dén thanh phan ciia hdn hop FAME
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Hinh 3.31. Anh huwéng ciia nhiét do dén do tinh khiét va hiéu suat thu hoi
Két qua cho thay, khi nhiét do ting 1én, do tinh khiét cia FAME khong
bdo hoa (methyl oleat, methyl linoleat) giam dan trong khi hiéu suat thu hoi san
pham tang dan. Hién twong nay cho thay nhiét do cang thap, kha ning tao phiic
ctia FAME véi ure cang tt,cang nhiéu phan tir s& tao phirc v6i ure, nén con lai it

phan tr FAME béo hoa trong dung dich, hiéu suat thu hoi ting lén.

Xem xét ca yéu cau ve do tinh khiét va hiéu suat thu hoi san pham, lya

chon nhiét do két tinh khi tao phtrc vé&i ure cia FAME: 10°C 1a thich hop.

Dua vao két qua khao sat cac diéu kiéncho qué trinh tach methyl oleat tir
hdn hgp FAME thu dugc tir phan tng este héa dau hat s& bang phwong phap tao
phirc két tinh véi ure, ¢ thé thu duoc cac thong sé cong nghé phu hop cho giai

doan tach loai cac FAME bao hoa nhu sau:
+ Ty 1¢ ure/FAME: 1/1 (w/w)
+ Ty 1€ ethanol/FAME: 5/1 (w/w)
+ Nhiét d¢ két tinh: 10°C

+ Thoi gian két tinh: 6 gio
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Két qua thanh phan FAME sau khi tach loai FAME bio hoa phan tich
bang GC-MS dugc thé hién & bang 3.23 va hinh 3.32.

Béng 3.23. Thanh phan FAME sau khi taich FAME bao hoa

SO Ham lwgng
Acid béo Tén Khoa hoc
TT %
1. |18:1(n-9) Methyl oleat 90,53
2. |18:2(n-6) Methyl linoleat 5,87
3. [16:0 Methyl palmitate 2,18
4, |18:1 Methyl stearate 1,42
47,462,105 i = )
. .
LR DN L e D L L
10.0 200 300 40.0 500 60.0 69.0
min

Hinh 3.32. Sic ky @6 GC-MS ciia miu FAME dau hat sé sau giai doan 1

Sau qué trinh két tinh & giai doan 1, san phém thu duoc chua 90,53%
methyl oleat, 5,87% methyl linoleat con lai mgt lugng nho methyl palmitat va
methyl stearat. Vi vay, trong Giai doan 2, can tiép tuc tach methyl linoleat c6

trong san pham nham nang cao ham luong methyl oleat.
3.4.2.2. Giai doan 2: Ning cao ham lwong methyl oleat

Bién phap nang cao ham lugng methyl oleat trong san pham 14 sir dung
qua trinh tao phtc két tinh v&i ure tiép tuc (giai doan 2) nham tach methyl

linoneat (c6 2 ndi d6i) va mot lwong nhé FAME bio hoa ra khoi hdn hop.
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O giai doan 2, ure dugc dua thém dé tiép tuc tao phuc va két tinh véi hdn
hop FAME. Trong qué trinh nay, phan két tinh chira cht yéu 1a methyl oleat ham
lugng cao; phén dich lgc chira methyl linoleat va mot phén methyl oleat con lai.
Céc yéu t6 trong qua trinh nay phai dugc lya chon k¥ ludng dé thu duoc methyl

oleat c6 ham lugng cao va hi¢u suat thu hoi chap nhan duogc.

Tuong tu cac khao sat & Giai doan 1,cac théng sb nhu ty 16 ure/FAME, ty
1¢ ethanol/FAME, thoi gian va nhiét d6 két tinh anh huong dén chat luong va
hiéu suat thu hoi san pham. Tuy nhién, nhiét do két tinh 13 yéu t6 quan trong nhat
anh huong dén kha niang hinh thanh mang tinh thé chira ure va methyl oleat, do
d6 can khao sat k§. Cac thong sb khac c6 thé sir dung két qua khao sat cua Giai
doan 1, cu thé: ty 1€ ure/FAME 1a 1/1; ty 1€ ethanol/FAME la 5/1; thoi gian két
tinh 1a 6 gio.

Tir két qua khao sat & Giai doan 1 cho thiy, & nhiét do cao, tinh thé khong
bén din dén hiéu sut thu hoi thép,néu nhiét do qua thép, ure s tao phirc tiép voi

ca methyl linoleat, 1am cho d6 tinh khiét giam.

Thuc nghiém khao sat nhiét do thay ddi tir 10 dén -20°C. Anh hudng cia

nhiét d6 dén ham luong san pham duoc thé hién & hinh 3.33.
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Hinh 3.33.Anh hwéng ciia nhiét dd dén ham lwong methyl oleat
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Tir két qua & hinh 3.33 ¢6 thé nhan thiy: khi giam nhiét d6 tir 10°C xubng
0°C thi ham luong cia san phém tang nhanh. O nhiét d6 0°C, methyl oleat dé tao
phirc voi ure, d& phan tach giira phan tao phirc va khong tao phirc nén do tinh
khiét cua san phélm thu duoc cao, dat 98,22% ham luong methyl oleat. Khi nhiét
d6 giam tiép xudng dudi 0°C, do sach cia san pham c6 chidu hudng giam nhe do
mot phan methyl linoleat dd két tinh cung véi methyl oleat. Ludn 4n chon nhiét
d6 két tinh 12 0°C 1a thich hop.

Nhan xét: Qua trinh tach va nang cao ham lugng methyl oleat tir hdn hop
FAME thu dugc thong qua phan tng este hoa dau hat s bang phuong phap tao
phuc két tinh véi ure can thuc hién qua hai giai doan, véi cac thong s6 k¥ thuat
nhu sau:

- Giai doan 1: Tach loai FAME bao hoa:
+Ty 1¢ ure/FAME : 1/1 (w/w); +Ty 1€ ethanol/FAME : 5/1(w/w);
+Nhiét do két tinh 10°C; +Thoi gian két tinh: 6h
-Giai doan 2: Nang cao ham lugng methyl oleat:
+Ty 1€ ure/FAME: 1/1 (w/w); +Ty 1¢ ethanol/FAME: 5/1(w/w);
+Nhiét do két tinh 0°C; + Thoi gian két tinh: 6h
Thanh phan va ham luong cta san pham dugc xac dinh bang phé GC-MS.
Két qua duoc trinh bay trong bang 3.24 va hinh 3.34.

40,013,300
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Hinh 3.34. Thanh phian FAME diu hat sé sau 2 giai doan két tinh
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Bang 3.24. Thanh phan hén hop FAME

S6 Ham lwgng
Acid béo Tén khoa hoc Tén thwong
TT %
1 | 18:1(n-9) | Octadecenoic acid Acid Oleic 98,36
2 |18:2(n-6) | Octadecadienoic acid | Acid Linoleic 1,64

Ham luong methyl oleat trong san pham dat 98,36% phu hop dé 1am chat
hiép dong cho Imidacloprid.
3.5. CHE TAO HON HQP CHAT HIEP PONG VOl THUOC TRU SAU

Mot trong nhitng muc ti€u cia Luan an la ché tao (gia cong) thudc trir siu
m&i trén co s¢ hdn hop chat hiép dong véi cac thude trir sdu nham nang cao hiéu
luc sinh hoc, khéc phuc hién twong khang thudc va suy giam hiéu qua phong trir
d6i voi con trung gay hai. Cu thé tao ra hai san phadm mdi: hdn hop chat hiép
ddng voi thude trir sdu Bt dé phong trir sau to hai rau (Plutella xylostella) va hon
hop chat hiép dong voi thude Imidacloprid dé phong trir rdy nau hai lua
(Nilaparvata lugens Stal.).
3.5.1. Ché tao hdn hgp chat hiép dong véi thudc trir siu Bt
3.5.1.1. Nghién cizu cdng thizc hén hep chat higp dong véi thuéc trie sdu Bt

Trude khi ché tao san phdm méi, can xac dinh ty 16 hdn hop thich hop giita
chat hiép dong (S1) 1a san pham hdon hop K-oleat/K-linoleat theo ty 1& 54/43 va
thudc Bt dé c6 cong thirc hdn hop dat hiéu qua phong trir cao nhat. Thudc trir sdu
Bt lya chon dé hdn hop va so sanh 1a Vi-BT.

Ché tao hon hop giita chat hiép dong S1 voi Bt theo cac ty 1¢ S1/Bt khac
nhau: 0,5/1; 1/1; 1,5/1; 2/1. San phém hdn hop tao ra dugc thur hi¢u luc sinh hoc
trong phong thi nghiém trén sau to hai rau(Plutella xylostella). Cong thirc so sanh
la CT1: chidungS1 (khong c6 Bt) va CT2: chi ding Vi-BT (khong c6 S1). Tat ca
cac cong thuc thi nghiém déu phun véi nong d6 0,25%. Két qua thi nghiém dugc

trinh bay tai bang 3.25.
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Bang 3.25. Hiéu qua trir siu to ciia hdn hop giira chit hiép dong véi thude
trir siu Bt trong phong thi nghiém

Ky Cong thire Ty 1€ S1/Bt Hiéu qua phong
hi¢u thi nghiém (wiw) trirsau 7 ngay(%)
CT1 S1 (so sanh) 1/0 12,5e
CT2 | Vi-Bt (so sanh) 0/1 66,6d
CT3 S1B11 0,5/1 77,0c
CT4 S1B12 1/1 89,5a
CT5 S1B13 1,5/1 85,4ab
CT6 S1B14 2/1 81,2abc

CV 4,2%

Nhan xét:

- O cac cong thirc thi nghiém déu c6 siu chét, trong d6 hiéu qua phong trir
thip nhat & cong thic khong c6 thude Bt (CT1). Véi cong thirc chi sir dung Bt
(CT2), sau 7 ngay xt 1y, ty 1& sau chét chi dat 66,6%, ching t6 thudc trir sdu Bt
hién nay da bi giam hiéu luc ddi véi sau to.

- Céc cong thirc hdn hop tir CT3 dén CT6, hiéu qua diét sau to hai rau déu
cao hon so véi cong thire chi str dung Bt dii ham luong hoat chat cao gip doi.
Nhu vay, chat hiép dff)ng da c6 tac dung lam tang hi¢u lyc sinh hoc cia san phém
hdn hop. Trong cic cong thirc hdn hop, cong thire CT4 (ty 1é S1/Bt: 1/1) cho hiéu
qua cao nhat (> 89% sau 7 ngay phun). C6 thé giai thich nhu sau: v6i ham luong
nho S1, tac dong hiép dong chua du, nén hiéu qua diét sdu chua cao. Nhung néu
ham lugng chat hiép dong qua cao, hdn hop K-oleat va K-linoleat c6 thé tao moi
truong pH cao, anh huéng dén d6 bén cua hoat chit Bt c6 trong hdn hop (vi

khuan Bt khong bén trong méi truong kiém manh), nén hiéu qua diét sau giam.

Nhu vay, ty 16 hdn hop giira chat hiép dong (K-oleat + K-linoleat) v6i thudce
tri sdu Bt S/Bt: 1/1 (w/w) 1a phu hop.
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3.5.1.2. Nghién cizu ché tgo thuéc trir SAu méi (hén hep Bt véi chat higp dong)

Viéc dau tién trong nghién ciru ché tao san pham thuéc BVTV 1a lua
chon, x4ac dinh dang gia cong cua san phém méi. Theo Danh muc céac thudc
BVTV duogc phép st dung tai Viét Nam nam 2015, céc thudc trir su chira hoat
chat Bacillus thuringiensis thuong duoc gia cong dang WP, SC, FS...[5], trong
d6 dang WP 1a théng dung nhit. Vi vy, san pham thudc trir sdu méi (ky hiéu 1a
BT-S 16WP) chira hdn hop chéat hiép dong va Bt & dang WP (bot thim nudc)
dugc Iya chon dé khao sat va so sanh voi san pham Vi-BT 16.000WP.

Yéu cau k¥ thuat chung cua thudc BVTV dang WP 1a: san pham & dang
bot, phan tan va tao huyén phu trong nuéc. Thanh phan bao gém (tinh theo khdi
lugng san pham): hoat chat: 25-80%; c4c chat HDBM gom chat phan tan (2-5%)
va chit thim udt (1-3%) va chit don tro dugc bd sung dén 100%.

Céc chi tiéu chat luong san pham can kiém tra khi ché tao thudc trir sau
chtra Bt dang WP la:

+ DJ min: Lugng can con lai trén ray (udt) 75 um < 2%).
+ Do bot: Thé tich bot tao thanh sau 1 phut: <60 ml.
+ Ty suét lo limg (6 30°C + 2 °C): Sb lugng CPU cua Bt trong dung
dich huyén phu > 60 % sb lugng CFU thyc té trong ché phdm
+ Do bén bao quan (theo phuong phap thir gia tdc ¢ nhiét d6 cao theo
qui dinh): ham lugng hoat chit > 95% hoat chét ban dau.
Chat hiép dong 1a hdn hgp mudi K-oleat va K-linoleat tan dugc trong nude va cé
tinh chat hoat dong bé mit, dic biét c6 kha nang tham wét tot. Khi hon hop vai
Vi-BT, chét hiép dong s& khong anh huong dén chi tiéu chat lugng san pham. Do
d6, co thé ché tao san pham méi theo cach tron truc tiép chat hiép véi Vi-
BT,khong can bb sung thém chat HDBM nhdm tao qui trinh gia cong don gian
Cong thirc ché tao san pham méi BT-S 16WP cu thé nhu sau:

- Vi-BT 16.000WP: 50% khdi luong.
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- Chét hiép dong S1 (hdn hop K-oleat/K-linoleat: 54/43): 50% khdi lugng.

Gia cong san pham BT-S 16WP véi thanh phan néu trén theo phuong phap

nghién, tron thong thuong. Kiém tra cac chi tiéu chat lugng san pham thu dugc

trwde va sau khi thi nghiém gia tdc, so sanh véi san pham Vi-BT 16.000WP. Két

qua dugc trinh bay ¢ bang 3.26.

Bang 3.26. Chi tiéu chét lwong san pham BT-S 16WP(hén hep S1 véi Vi-BT)

Thir Tén Vi-BT San pham BT-S 16WP
tu chi tiéu Trwdc gia toc Sau gia toc
Bot d6 L L s
R f') t dor‘lg Bo6t dong déu, Bot dong déu,
1 |Nhéan dang déu, mau N N
. . | mauvang nhat | mau vang nhat
trang nga
Ham | hoat chat Bacill
g | am luong noat chal BACHIUS| g gy 101t | 342110 | 3.42x 10"
thuringiensis (CPU/Q)
3 |Luong chat con lai trén riy ’ ’ ’
75um(udt) khong 16n hon, (%)
4 |Ty suét lo limg (%) 85,1 87,0 86,7
5 Th;é tich bot tao thanh sau 1 55 57 54
phat: <60 ml.
6 |pH dung dich huyén phu 1% 7,0 7,5-8,0 75-8,0

Ghi cha: Cac chi tiéu c6 dau (*) dwoc phan tich tai Trung tam Kiém dinh va Khdo
nghiém T huéc BVTV Phia Bdc, Cuc BVTV. Céc chi tiéu khac phan tich tai
Phong TNTP Céng nghé Loc, héa dau

San phém BT-S 16 WP sau khi thi nghiém do bén bao quan & nhiét do cao

theo qui dinh (luvu mau & nhiét d6 54 °C + 2 °C trong thoi gian 14 ngay). Két qua

phan tich: ham lugng hoat chit > 95%, cac chi tiéu khac van dat tiéu chuin. Nhu

vdy, co6 thé gia cong san pham theo phuong phap tron truc tiép chat hiép dong va

Vi-BT va khong can b sung thém phy gia.

3.5.2. Ché tao hdn hop chat hiép ddng véi thudc trir ray Imidacloprid

3.5.2.1 Xdc dinh cong thizc hén hgp sdn pham

Phuong phép nghién ctru ciing twong tu nhu véi thude trir sdu méi chira

chat hi¢p dong va Bt, trudc khi ché tao thudc trir rdy méi, can xac dinh ty 1é hén
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hop giita Methyl oleat (S2) va Imidacloprid (1) trong cong thirc gia céng nhim
thu dugc hiéu qua phong trir cao nhét, dé str dung nhat.

DPé x4c dinh ty 1& hdn hoptdi wu S2/I, san pham Vicondor 50EC
(VIPESCO) chtra 50g Imidacloprid/lit duoc lya chon 1am nguyén liéu hon hop va
so sanh. Nong d6 sir dung 1 0,1m1/100ml nudce (0,1%).

Gia cdng cac cong thtrc thi nghiém bing cach cb dinh lwong hoat chit
Imidacloprid sir dung va thay d6i luong Methyl oleat trong hdn hop theo céc ty 1é
S2/1: 0,5/1; 1/1;1,5/1; 2/1, 2,5/1; 3/1. Thir so bo hiéu luc sinh hoc trong phong thi
nghiém cac cong thirc trén dbi twong rdy nau hai lua (Nilaparvata lugens Stal.)
dé xac dinh cong thirc hdn hop tdi wu. Cong thirc so sanh gdm CT1: chidungS2
(khong c6 Imidacloprid) va CT2:chi dung Vicondor 50EC (khong c6 S2). Hi¢u
qua phong trir duge xac dinh sau 7 ngay xu 1y véi thude dé dam bao do chinh xéac

s6 luong ray chét. Két qua duoc trinh bay tai bang 3.27

Bang 3.27. Hiéu qua trir riy niu ciia cac cong thirc hn hop giita Methyl

oleat va Imidacloprid

Ky Cong thirc "_1"57 1¢ i Hiéu qua ph(‘)\ng tr
hidu thi nghiém S2/Imidacloprid sau 7 ngay
’ ’ (wiw) (%)
CT1 S2 (So sanh) 1/0 14,17d
CT2 | Vicondor 50EC 0/1 59,07c
CT3 S211 0,5/1 73,92b
CT4 S221 1,0/1 79,49ab
CT5 S23l 1,5/1 83,30ab
CT6 S241 2,0/1 87,11a
CT7 S251 2,5/1 84,1ab
CT8 S261 3,0/1 75,7b
CV% 4,87

Khi phun thubc Vicondor 50EC khong hdn hop véi chat hiép dong S2, hiéu
qua trir ray sau 7 ngdy chi dat 59,07%. Két qua cho thay san pham Vicondor

50EC di bi giam hiéu lyc ddi véi ray nau.
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Sy c6 mit ctia Methyl oleat trong thanh phan hdn hop véi thude trir rdy da
lam ting hiéu qua phong trir rdy nau tir 14,85% dén 28,04% (cac cong thirc tir
CT3 dn CT8). Khi lugng Methyl oleat ting 1én trong hdn hop san pham, sd
lwong ray chét ciing ting theo. Didu nay ching minh tac dung hiép dong rd rét
ctia Methyl oleat voi Imidacloprid trong phong trir riy ndu hai laa (Nilaparvata
lugens Stal.). Két qua khao sat ciing phtt hop véi cac nghién ctru trén thé gidi vé
chat hiép dong Methyl oleat trong phong trir cic con tring noéng nghiép va y té
[49], [68].

Hi¢u qua diét réy nau dat gia tri cao nhét 1a 87,11% & cong thirc CT6 cho
thay ty 18 hon hop tbi uu giita Methyl oleat véi Imidacloprid S2/1: 2/1. Khi luong
methyl oleat trong hdn hop ting so v&i Imidacloprid (CT7,CT8) thi hiéu qua diét
ray giam, c6 thé do ham luong Imidacloprid trong cic cong thirc ndy nho, chua
du lidu luong giy chét cho ray nau.

Nhu vay, ty 1&6 hon hop gitta chit hiép dong Methyl oleat v6i Imidacloprid
1a2/1 (S/1=2/1) 1a tbi uvu.
3.5.2.2. Nghién cizu ché tgo thuéc trie ray méi(hén hep chdt higp dong vei
Imidacloprid)

Thudc trir rdy méi 1a san pham hdn hop giita chat hiép dong Methyl oleat
va Imidacloprid. Dé tién st dung va so sanh hiéu qua, san phém méi duge ché
tao duéi dang nhii dau (EC),cung dang gia cong véi san phamVicondor 50EC.

Thanh phan khéi luong trong codng thic thubc Vicondor S50EC
gomImidacloprid: 5% (50g/1); chat HDBM Sanimal H: 7% va dung méi Solvesso
vira di dén 100%. Nhu vdy, cac thanh phan trong cong thirc san phim trir rdy
moi c6 thém chat hiép dong theo ty 1& (%) S2/1=2/1 Ia:

+ Imidacloprid: 5%

+ Chat hiép déng (Methyl oleat): 10%

+ Sanimal H: Pam bao do bén nhil twong va kha ning bam dinh cta san

pham khi phun 1én cay.
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+ Dung mdi: Vira du dén 100%.

Céc chi tiéu chat lugng san pham can kiém tra khi gia cong dang EC theo
qui dinh tai TCCS 135:2014/BVTV Ia: d6 ty nhil ban dau: hoan toan;do bén nhil
tuong sau khi pha mau 0,5 gio, thé tich 16p kem < 2 ml; d6 bot (thé tich bot tao
thanh sau 1 phat) < 60 ml; d6 bén bao quan: ham luong hoat chit sau bao quan &
nhiét do 54 °C+ 2 °C trong 14 ngay > 95 % so voi trudc bao quan. Nhu vay, khi
nghién ctru gia céng thude trir rdy méi, can dam bao chat luong san pham theo

qui dinh.

So sanh véi cong thirc san pham Vicondor 50EC, trong thanh phan gia cong
san pham méi c6 thém methyl oleat. Hop chét nay khong tan trong nudc, chi tan
trong dung mdi hitu co nén khi thém vao co6 thé anh hudng tdi do bén nhi twong
va do bot cua san phém moi. Vi vay, can khao sat va xac dinh ham luong chat

HDBM la Sanimal H can thiét cho san pham m&i dat chat lugng.

Can cur vao ham luong Sanimal H sir dung trong cong thirc gia cong
Vicondor 50EC (7%), can khao sat ham luong chat HDBM nay voi 8%, 9% va
10%. Két qua khao sat duogc trinh bay tai bang 3.28

Bang 3.28. Anh hwéng ciia lwgng Sanimal H t6i d§ bén nhii ciia sin pham

« | Ham luwgng . . bo bén . .. a
So . Do tw nhil . Do bot Nhan xét vé
T Sanimal H b. .dA nhii twong (.ml). S hi

an dau san am
(%) (ml) b
1 7 Khéng hoantoan| 2,5 60 San pham duc
2 8 Hoan toan 2,0 60 | San pham hoi duc
3 9 Hoan toan 1,9 58 San pham trong
4 10 Hoan toan 1,7 58 San pham trong

Tir két qua thi nghiém trén, ham lugng chat HDBM Sanimal H can thiét dé
gia cong san pham hdn hop gitra chat hiép dong véi Imidacloprid 50 EC 1a 9%
(tinh theo khdi luong). Cong thirc gia cong san pham hdn hop méi (sau day dat
tén 1a Imidacloprid-S 50EC) gdm thanh phan sau day:
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- Imidacloprid: 5%
- Methyl oleat: 10 %
- Sanimal H: 9%

Dung méi Solvesso: Pu dén 100%

San phdm méi Imidacloprid-S 50EC dugc gia coéng theo ty 1& trén

trongtrong thiét bi kin, c6 canh khudy. Khudy hdn hop & nhiét do phong dén khi

tao dung dich dong nhat, sau d6 ngirng khudy va dé yén 30 phut. Loc cin co hoc

(néu c6). San pham dyng trong binh kin, luu gitr & nhiét do phong.

Do bén bao quan cta san pham dugc xac dinh thong qua thi nghiém gia

toc (bao quan & nhiét do 54+ 2 °c trong 14 ngay). Két qua chi tiéu chit luong cua

san pham sau khi chay gia toc dugc thé hién & bang 3.29.

Bang 3.29. M@t s6 chi tiéu chat lwrgng thudc trir riy méi Imidacloprid-S

S0EC

Imidacloprid-S 50EC

TT Tén chi tiéu Truwoc khi TN Sau khi TN
gia téc gia téc
s _ Dich trong, dong | Dich trong, dd
1 | Trang thai bé ngoai 11 HONE, CONE | TACHTONS, CONS

nhat, mau vang

nhat, mau vang

2 | Ham luong hoat chat (%) 5,034 4,935

3 | B6 tu nhii ban dau Hoan toan Hoan toan

4 | DO ben nhil twong ) <2 2
(Theé tich 16p kem sau 0,5 gio, ml)

5 Do bot (Thé tich bot tao thanh sau 55 57

1 phat <60 ml).

Sau thi nghiém d6 bén bao quan & nhiét d6 cao theo tiéu chuan (luu mau &

nhiét 46 54°C + 2°C trong thoi gian 14 ngdy), san phAm méi Imidacloprid-S
50ECvan dat tiéu chuan theo TCCS 07:2006 va TCCS 135:2014: ham luong hoat
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chét dat > 95%. Cac chi tiéu khac nhu d6 tu nhii, do bén nhii twong, do bot van

trong gio1 han cho phép.
3.6. KHAO NGHIEM SO BO HIEU LUC SINH HQC CUA SAN PHAM
MOl
3.6.1. Khao nghiém san pham méi trir sdu hai rau (Plutella xylostella)
Thude trir siu BT-S 16WP (hdn hop chat hiép déng S1 véi thude Bt) 1a san

pham mo1 nén can duge khao nghiém trén dong rudong nham danh gid hiéu qua

phong trur sau to hai rau (Plutella xylostella).
3.6.1.1.Xdc dinh néng d¢ sir dung ciia thuéc trir shu méi (BT-S 16WP) doi Vo
sdu to hai rau (Plutella xylostella).

- Cong thuc khao nghiém: CT1: Pdi ching phun nuéc 13, CT2, CT3, CT4,
CT5: San pham trir sdu moi (BT-S16WP) véi ndng d6 phun twong tng lan luot
la: 1,5¢9/L; 2,09/L; 2,5g/L va3,0g/L.

- Két qua khao nghiém:

Két qua khao nghiém hiéu luc diét sau to trén su hao sau 1,3,5 ngay doi voi
cac nong do cua thude trir sdu mai dugc trinh bay tai bang 3.30
Bang 3.30. Hiéu qua trir sdu to hai su hao qua cia cac cong thirc thi nghiém
ctia sin phAm méi BT-S16WP (10/2014 tai xi Tién Phong, Mé Linh, Ha Nji)

Cong | Nong @) sir dung ciia Hi€u qua (%)

thirc BT-S16WP (g/L) Saulngay | Sau3ngay | Sau5 ngay
CT1 Nuoc la - - -
CT2 15 33,3 63,3 73,3
CT3 2,0 60,0 75,3 80,5
CT4 2,5 63,3 80,8 87,1
CT5 3,0 67,0 82,7 90,6

Hiéu qua diét sdu to cua thude trir sdu méi khi st dung ndng do < 2,0 g/L

chi dat cao nhét 80,5% (CT3) cho thdy ndng d6 nay con thap. Khi ting nong do
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2,5 g/L, ty 18 sau chét trén 87%. Nhu vy, ndng do sir dung 2,5 g/L da dat theo
TCCS 09:2010/BVTV, khong can sir dung nong do cao hon.

Két luan: nong d6 str dung thude trir sdu moi (hdn hop giita chét hiép dong
v6i thude trir sau Bt) 12 2,5 g/L.
3.6.1.2. Hiéu luc sinh hoc cia thuéc trie sAu méi (BT-S 16WP) trong phong
trir sdu to hai rau.

- Cong thirc khao nghiém gdm:CT1: Phun nuéc 13 (d6i chung); CT2: Vi-
BT (so sanh), nong do phun: 2,5g/L (20g/binh 8L); CT3: San pham trir siu mai
(BT-S), ndng d6 phun: 2,5 g/L

- Két qua duoc trinh bay tai bang 3.31.

Bang 3.31.Hiéu qua phong trir ciia sin phamBT-S 16WP d6i véi sau to hai
su hao (Thang 11/2014 tai xi Tién Phong, Mé Linh, Ha N¢i)

Mat 9 sau Mat do sau saAu phun Higu qua (%)

Céng trwéc phun (con/20 cay)

thire (con/20cay) | 1 ngay | 3ngay | 7ngay | 1 ngay | 3ngay | 7 ngay

CT1 42,7 38,0 48,3 50,0 - - -

CT2 50,3 30,7 23,3 21,7 36,6a | 55,2a | 62,7a

CT3 53,8 30,7 23,3 12,8 66,4b | 77,9p | 88,8b
CV (%) 15,2 14,4 13,9
LSD (0,05) 3,7 4.4 4.6

Qua bang 3.31 cho thdy hiéu qua phong trir ctia thuéc méi BT-S 16WP trén

sau to hai su hao sau 7 ngay xu ly dat 88,8% va cao hon so v4i san pham so sanh

1a thudc trir sdu Vi-BT (dat 62,7%), mac du lugng hoat chit cta san phﬁm moi

chi bang 1/2.

Két qua nay chimg minh tic dung 1am ting hiéu luc phong trir ctia chét

hiép d6ng (hdn hop mudi kali oleat va kali linoleat) d6i voi thude trir sau Bt trén
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dbi tugng sau to hai rau mau tai Viét Nam. So sanh véi két qua cua nghién ctru
cuatic gia Michelle D.Gaut [60], ta thiy c6 sy tring hop vé hoat tinh sinh hoc cia
hdn hop K-oleat/K-linoleat véi thudc trir sdu Bt. Tuy nhién d6i tuong phong trir cua
tac gia khac voi Ludn an: con trung thi nghiém ctia Michelle D.Gautla loai buém
Dia trung hai (Choristoncura occidentalis) va buém hé (Halisidota
argentat)thudc bo canh vay (Lepidoptera), con trong Luan an la sau to hai rau
(Plutella xylostella) tai Viét Nam. Nhu vay, hon hop K-oleat/K-linoleat cé tac
dung hiép dong vé6i Bt trong phong trir nhiéu loai con tring gy hai khac nhau.
3.6.2. Khao nghiém san pham méi trir riy nau hai lda
Tuong tu nhu trén, thude trir rdy Imidacloprid-S 50EC (hén hop chat hiép
dong S2 vai Imidacloprid) 1a san phim mai nén sé duoc khao nghiém trén dong
rudng nhim danh gid hiéu qua phong trir ray nau hai laa (Nilaparvata lugens
Stal.) theo qui dinh tai QCVN 01-29:2010/BNNPTNT vé “Quy chuan k§y thuat
qudc gia vé khao nghiém trén dong rudng hiéu luc caa cac thude trir ray hai laa”
3.5.2.1. Xdc dinh néng dp sir dung ciia san pham méi déi véi ray nau hgi lGa
- Cong thirc khao nghi¢m:

CT1: Péi chimg phun nuée 13; CT2, CT3, CT4, CT5: San pham trir ray
méi voi n6ng do phun lgya chon twong ung la: 0,5ml/L; 0,75ml/L; 1,0 ml/L; 1,5
ml/L.

- Két qua khao nghiém hiéu luc diét rdy nau hai lua sau 3,7 ngay dbi véi
c4c nong do cua thude trir rdy méi duogc trinh bay tai bang 3.32

Béng 3.32. Hiéu qua trir riy niu ciia cong thirc thi nghiém ciia sain pham
m6i Imidacloprid-S 50EC (ndm 2015 tai xd Pai dong, Thach That, Ha Néi

con Nong dé sir dung ciia Hiéu qua (%)

th,g Imidacloprid-S 50EC Sau 3 nasv | Sau 7 o
" (ml/L) 9y 9y

CT1 Nudc 13 - -

CT2 0,5 56,65 68,05

CT3 0,75 87,75 92,25
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CT4
CT5

1,0
1,5

88,52
90,10

93,62
95,05

Vé6i ndng dd sir dung thip (0,5 ml/L nhu cong thire CT2), hiéu qua trir rdy
chua dam bao. Khi ndng d6 str dung ting tir 0,75 ml/L trd 18n, ty 18 rdy chét déu
cao hon 90%. Tuy nhién, lira chon ndng d6 st dung 0,75 ml/L (cong thic CT3)
13 hop 1y vi vira dam béo ty 1é rdy chét, vira giam luong thudc phun va giam 6
nhiém méi trudng.

Nhu vay, ndong do str dung ctia san pham thudc trir ray méi (Imidacloprid-S
50EC) 1a 0,75 ml/L.
3.5.2.2.. Hiéu qua trir rdy cia san pham méi Imidacloprid-S 50EC

- Cong thirc khao nghiém gém:CT1: Pdi ching phun nuéc 13; CT2: San
pham so sanh Vicondor 50EC, nong d phun 1,0 ml/L nudc; CT3: San phim méi
Imidacloprid-S 50EC, nong do phun 0,75 ml/L nudc.

- Két qua khao nghiém hiéu Iyc sinh hoc cua trir rdy méi Imidacloprid-S
50EC, ¢6 so sanh v6i san pham cung loai & qui md déng rudng dugce trinh bay &
bang 3.33.

Bang 3.33. Hiéu qua phong trir clia sian pham Imidacloprid-S 50EC

(Vu mua 2015, Pai Pong,Thach That, Ha Noi)

acan A | Mat dg ray sau khi xir Iy
Cong |Viatdoray H e Ty o Y Hi¢u qua (%)
trudce xir ly (con/khém)
thirc /kha
(con/ khom) 1ngay | 3ngay | 7ngay | 1 ngay | 3ngay | 7 ngay
CT1 46,6a 40,0c | 47,2c | 40,0c - - -
CT2 43,5a 22,0b | 194b | 13,3b | 41,08 | 5597 | 64,38
CT3 48,2a 138a | 104a | 6,7a | 66,65 | 78,7 | 8381
CV (%) 10,4 12,6 6,5 14,8 - - -

O 3 ky diéu tra 1,3 va 7 ngay sau phun, hiéu luc trir rdy c6 dién bién ting

dan tir dau dén cudi ky, chung to hi¢u luc cua thude kéo dai.
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So sanh véi thube trir rdy Vicondor 50EC, hiéu luc trir ray cia san phdm
m&i Imidacloprid-S 50EC (CT3) cao hon han & tit ca cac ky diéu tra. Hiéu qua
phong trir cia san pham méi dat 83,81% sau 7 ngay phun, mic du nong do st
dung thap hon (0,75 ml/L so véi 1,0 ml/L).

Két qua khao nghiém chimg té thudc trir rdy méi (hdn hop chat higp
ddngvéi Imidacloprid) c6 hiéu luc t6t hon so v6i san phdm cung loai khéng co
chat hiép dong. Methyl oleat co tac dung hiép dong rd rét v6i Imidacloprid trong

phong trir ray nau hai lta (Nilaparvata Lugens Stal) tai Viét Nam.

So sanh két qua voi cong trinh nghién ctru ctia Byron L. Reid va cong sy
[68] co thé nhan thay su khac nhau vé dbi tugng phong trir. Nhom téc gia Byron
|. Reid nghién ciru hoat tinh hiép dong ciia methyl oleat v4i Imidacloprid trong
phong trir con trung y té (rudi, mudi, kién, gian), trong khi d6 Ludn an st dung
hdn hop chat hiép dong voi Imidacloprid dé phong trir riy nau hai lua tai Viét
Nam. Qua d6 c6 thé nhan thay, methyl oleat c¢6 tic dung hiép dong véi

Imidacloprid trong phong trir nhiéu loai con tring gay hai khac nhau.
3.6.3. Xdac dinh tac dung cia chat hiép dong

Hoat tinh sinh hoc ctia cac chét hiép ddng dugc xac dinh thong qua kha
nang lam ting hiéu luc phong trir ciia thude trir sau khi chiing hdn hop véi chat
hi¢p déng. C6 nhiéu cach biéu thi hodc tinh toan, xac dinh hiéu qua sinh hoc cua
chat hiép déng. Trong pham vi ciia Luédn an, xac dinh tac dung lam tang hiéu luc

phong trir ciia chat hiép dong theo cach don gian va kha thi nhéat dugc Iya chon.
3.6.3.1. Xdc dinh tac dung cia chdt hiép déng déi véi thuéc Bt trir sdu to hai
rau
a. Tac dung 1am tang hi¢u lyc phong trir cia chat hiép dong d6i voi thude trir sau
Bt

Theo két qua khao nghiém trén dong rudng, hiéu qua phong trir sdu to cua

san pham c6 bo sung chat hiép dong BT-S 16WP sau 7 ngay la 88,8 % con san
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pham Vi-BT 16000WP (Bt dung don) 1a 62,7 %. Hiéu qua phong trir cta thude
trir sdu méi BT-S 16WP tang so véi thude Bt 1a:
88,8 - 62,7
E%= x 100 = 29,39%
88,8
Nhu vaykhi st dung hdn hop, chét hiép dong (hdn hop Kkali oleat va kali

linoleat theoty 1& 54/43) c6 tac dung lam ting hiéu luc sinh hoc cua thudce trir sau
Bt trén sau to hai rau (Plutella xylostella) tai Viét Nam 29,39%.

b. Chi s6 hiép dong (SF)

Theo két qua khao nghiém ngoai déng rudng, hiéu lyc phong trir sau to
clia san pham mé&i BT-S 16WP (S1 + Bt) sau 7 ngay la 88,8% con cia san pham
so sanh chi c¢6 Bt 1a 62,7%. Nhu vy, chi so hiép dong la:

SF= 88,8:62,7=1,416

3.6.3.2. Xdc dinh tac dung cia chdt higp dong doi véi thuéc trie ray

Imidacloprid

a. Tac dung 1am ting hiéu luc phong trir cta chit hiép dong d6i voi thude trir ray

Imidacloprid

Theo két qua khao nghiém ngoai dong rudng, hiéu luc phong trir rdy nau
sau 7 ngdy cua san pham chtra chit hiép dong Imidacloprid—S 50EC la 83,81%;
clia san pham so sanh Vicondor S0EC (khong c6 chat hiép dong) sau 7 ngay 1a
64,38%. Hiéu qua phong trr ctia san pham Imidacloprid-S 50EC so véi

Imidacloprid la:

83,81- 64,38
Hiéu qua phong tru= x 100 =23,18%
83,81
Nhu vay khi st dung hdn hop, chat hiép déng (methyl oleat) c6 tac dung

lam ting hiéu lyc sinh hoc cua thudc Imidacloprid trén ray nau hai lGa
(Nilaparvata lugens Stal.) tai Viét Nam 23,18%.
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b. Chi sb hiép dong (SF)

Theo két qua khao nghiém ngoai dong rudng, hiéu luyc phong trir rdy nau
sau 7 ngay ctia san pham méi Imidacloprid-S 50EC (S2 + Imidacloprid) la 88,8%
con ciia san phdm so sanh chi c6 Imidacloprid 1a 62,7%. Nhu vay chi s6 hiép
dong la:
SF=83,81: 64,38= 1,30

3.7. BUOC PAU NGHIEN CUU CO CHE TAC PONG CUA CHAT HIEP
PONG

Nhu d3 trinh bay tai phan tong quan, co ché tic dong ctia cic chat hiép
ddéng duoc giai thich theo nhiéu cach, trong d6 co ché sinh hoc hay co ché
chuyén héa dugc cac nha khoa hoc quan tam nghién ctu tir nhiéu nam nay. Khi
con tring tiép xtc véi thude, cac enzym giai doc co trong co thé con tring tham
gia vao cac phan tng chuyén hoa cac chat doc thanh khong doc hoic khong anh
huéng t6i con trung. Cac chat hiép dong co tac dung trc ché hoat tinh cta céac

enzym nay, 1am cho cac thudc khong bi mat hoat tinh d6i véi con tring gay hai.

Tuy nhién, cac qué trinh chuyén héa sinh hoc trong co thé con tring dién ra
lién tuc va rat phirc tap. Ngoai ra, con nhiéu yéu té anh huong khac nhu tinh chat
hoa - 1y cua chat doc, ban chat cic enzym co trong co thé con tring...nén tac
dong cua céc chat hiép dong Ién hé thong cac enzym giai doc trong nhiéu truong
hop con chua dugc 1am séng to. Nhin chung, viéc nghién ctru co ché tac dong
cua c4c chat hiép dong Ién hé théng cac enzym chuyén hoa cua ching rat kho
khan. Mic di vy, co ché tic dong cua 2 chat hiép dong tong hop ddi véi thude

trir sdu Btva Imidacloprid da budc dau dugc nghién ciu.

Theo céc tai liéu da cong bd tai Muc 1.3.2.3, cac nha khoa hoc da xac dinh
mot s6 enzym giai doc trong con tring nhu sau: ddi véi thude trir sau Btla enzym
tiéu hda APN, d6i vai thudc trir ray Imidacloprid 1a enzym giai doc GST va

P450. Nhu vay, can xac dinh anh huong cta céc chét hiép dong dén kha ning e
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ché cua cac enzym nay, qua d6 budc dau giai thich co ché lam tang hiéu qua

phong trir cia hdn hop thudc trir sdu véi chat hiép dong twong tng.
3.7.1. Tac dung tkc ché enzym APN ciia hdn hep kali oleat va kali linoleat

Vai tro cua enzym APN la xuc tac cho qua trinh phéan tach cac nhém amino
acid tir cac protein hodc cac chudi peptit va gop phan quan trong trong qua trinh
hinh thanh biéu mé trong rudt con trang. Cac chit co kha ning lién két hodc e
ché enzym APN sé& lam gian doan qué trinh hinh thanh biéu mé va xuét hién
nhing 16 nho trong thanh rudt ciia con tring, dan dén con tring bi chét. Bé danh
gia kha nang e ché APN ciia cac chat, can xac dinh hoat tinh ciia enzym khi tiép
xuc vo1 ching.

Céac mau thi nghiém bao gdm cic cong thirc sau: CT1: Tinh thé doc ching
Bacillus thuringiensis var. kurstaki (Bt); CT2: Chét hiép dong S1 (hdn hop kali
oleat va kali linoleat); CT3: Hon hop giita thuéc Bt va chat hiép dong S1 theo ty
1¢ khéi lwong 1a 1/1.

Két qua danh gia kha ning @c ché enzym APN cua cic mau thir dugc thé

hién tai bang 3.34.

Bang 3.34. Kha niing e ché enzym APNs ciia méu thi nghiém

Cong Ki hiéu | Nong d¢ dau cia miu Uc ché ICs
thire miu (mg/ml) (%) (mg/ml)
CT1 Bt 3 0 >3
CT2 S1 3 78,3%£0,9 1,06
CT3 Bt + S1 3 70,0+0,4 0,55

- Protein tinh thé doc cua chung Bacillus thuringiensis var. kurstaki khong
c6 tac dung tc ché enzym APN, nhung chat hiép dong (S1) & nong do 3
mg/mibiéu hién kha ning &c ché enzym nay 1a kha cao, dat 78,3 % v&i ICsy =
1,06 mg/ml.



121

- Khi hdn hop thudc trir sdu Bt véi chat hiép dong theo ty 1& 1/1, san pham
thu duoc c¢6 kha ning tc ché enzym APN gan twong duong véi chat hiép dong
(70,0 %), nhung ndng do wc ché chi bang 1/2 (1Cs = 0,55 mg/ml).

Nhu vay c6 thé thay, hdn hop kali oleat + kali linoleat cé tac dung wc ché
enzym APN tuong ddi cao. Qua do co thé két luan, sy co6 mit cia chét hiép déng

S1 d3 lam tang hiéu qua phong trir sdu to cta thude trir siu Bt.

Ngoai ra, ndng do trc ché hoat tinh enzym ctia san pham hdn hop Bt véi S1
rat nho (1Cs = 0,55 mg/ml) ciing chitng minh hiéu qua phong trir caa san pham
hdn hop vi ¢6 thé str dung liéu lwong phun trén sau thap hon so v&i san pham dbi
ching. Nhan xét ndy hoan toan phu hop véi két qua khao nghiém thuc té san

pham trén ddi tugng sau to hai su hao da trinh bay & Phan khao nghiém.

Kha ning tc ché enzym APN cua chat hiép dong S1 (K-oleat va K-linoleat)
c6 thé duoc ly giai nhu sau: Theo Ramirez-Expdsito va cong sy, khi c6 mit trong
moi trudng nudi cy, cac mudi cua acid oleic va linoleic c6 thé tic dong dén hoat
tinh cia cic chung enzym APN thong qua sy diéu chinh hoat tinh cia chudi
peptide trong qua trinh phan tach [121].Ngoai ra, tinh kiém yéu cta dung dich
mudi kali cta acid oleic va linoleic ¢6 thé 1a méi truong thuan loi thuc day qua
trinh hoa tan cta tinh thé dc td trong rudt giita ctia con tring dan dén hoat tinh

cua Bt tang 1én.
3.7.2. Tac dung wc ché enzym Glutathione S-transferase ciia methyl oleat

Glutathione S-transferase (GST) 1a enzym giai doc quan c6 trong hau hét
cac con trung, dong vat c6 va va dugc phin bd da dang trong ty nhién. Enzym
GST bao vé té bao chdng lai cac chat doc bang cach lién két voi nhom thiol (-
SH) ctia Glutathione tao ai lyc vdi cac chat doc.

Theo Zewen L va cong su [29], cac enzym esterase va GST c6 vai tro yéu
trong viéc giai doc thude trir rdy Imidacloprid. Tuy nhién, cho dén nay, & Viét
Nam, chua c6 nghién ciru nao cong bd anh huong cia chat hiép dong methyl
oleat (S2) 1én hoat tinh cua enzym GST. Do vay, Luan an s¢ danh gia kha nang

trc ché enzym GST cua chét hiép dong S2, tir d6, dua ra nhan xét so bo vé vai tro
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clia enzym nay lién quan dén tinh khang Imidacloprid cua ray nau Nilaparvata
lugens Stal va hiéu qua phong trr cia chat hiép dong S2 khi hon hop véi
Imidacloprid.
Cac mau thi nghiém bao gdm cic cong thirc sau: Imidacloprid, chat hiép
dong S2 (methyl oleat) va hdn hop gitra Imidacloprid va S2 theo ti 1& S/1 = 2/1.
Két qua thi nghiém kha ning ¢ ché enzym GST cua cac miu thir dugc thé

hién tai bang 3.35.

Bang 3.35.Kha ning e ché enzym GST ciia miu thi nghiém

~ N(“)ng dd diu ciia mau U ché 1Cx
TT | Mau thi nghié :
auti nghiem (mg/ml) (%) | (mg/ml)
1 | Imidacloprid 5 61,2+7,4 4,28
2 | S2 (methyl oleat) 5 29,711 >5
3 | Imidacloprid + S2 5 76,3+1,2 3,34

Nhan xét:

- Hoat chat Imidacloprid biéu hién kha ning trc ché enzym GST dat 61,2
% & ndng do dau 5 mg/ml chimg t6 enzym GST c6 tham gia vao cac qua trinh
giai doc nhung & mirc do thap vi hon 50% da bi e ché béi hoat chat doc. Qua do

clingcho nhan xét 14 hoat chat Imidacloprid d bi rdy nau khéang.

- Kha ning tic ché enzym GST ciia chat hiép dong methyl oleat khong cao
(gan 30%). Tuy nhién khi hdn hop giita chat hiép ddng véi hoat chét
Imidacloprid thi biéu hién kha ning trc ché cao hon so v6i mau don chat (76,3%),
v6i nong do te ché thap hon. Nhu vay, c6 thé thay hop chat methyl oleat ciing cd
tac dung hiép ddng v6i Imidacloprid dé trc ché enzym giai doc GST, mic du biéu

hién khong cao.
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3.7.3. Téac dung tic ché enzym Cytochrom P450-monooxygenases ciia methyl

oleat

Mot s6 nghién ctru cong bd, cytochrome P450- monooxygenases (CYP) la
enzym chinh gay nén sy khang thubc Imidacloprid cua riy nau Nilaparvata
lugens Stal. Pay la nhom enzym 16n va da dang, c6 chirc nang dac biét 1a xuc tac
qua trinh oxy hoéa cac hop chét hitu co, trong d6 c6 nhiéu chat doc nhu cac thude
trir sdu. Cac enzym CYP ciing dong vai tro quan trong trong kha ning thich nghi

v6i chat doc tdc dong tir bén ngoai ctia con trung.

Co ché khang thudc Imidacloprid dugc giai thich nhu sau [122]: khi 4
Imidacloprid véi co chdt NADPH oxidase (nicotinamide adenine dinucleotide
phosphate-oxidase) va bién thé sinh hoc chung CYP6CM1 ciia enzym CYP trong
60 phut ¢ 30 °C, duéi tac dung cua enzym, Imidacloprid chuyén héa thanh dang
5-hydroxy it doc hon 10 1an so véi Imidacloprid (LCs qua duong tiéu hoa cua 5-

hydroxy-Imidacloprid 1a 2.4 mg/l so vgi 0.24 mg/I cta Imidacloprid [123]:

/(j/\ NH  BICYPGCMI /(j/\N
\ﬁ/ +NADPH \”/
Imidacloprid 5-Hydroxy-imidacloprid
Nhu vay, vai trd giai doc cia enzym CYP déi voi thudc Imidacloprid 1a rd
rang. Han ché hodc kim hidm hoat déng cta enzym nay c6 thé giup khic phuc
tinh chéng thudc ctia ray nau doi véi Imidacloprid.
Cac mau thi nghiém bao gdm cac cong thirc sau: Imidacloprid, chat hiép

dong S2 (methyl oleat) va hdn hop giita Imidacloprid va S2 theo ti 1¢ S/I=2/1.

Kha nang trc ché enzym CYP cua cac mau thir duoc thé hién tai bang 3.36.



124

Bang 3.36. Kha ning irc ché enzym CYP ciia miu thi nghiém

. Nong d6 diu ciia mau U ché 1Cs
TT | Mau thi nghiém
(mg/ml) (%) (mg/ml)
1 | Imidacloprid 5 502+7,4| 258
2 | S2 (methyl oleat) 5 85,7+1,1 1,02
3 | Imidacoprid + S2 5 86,3+1,2 0,95

Tir bang 3.36, cd thé dé dang nhan thay:

- Thuéc trir sau Imidacloprid biéu hién kha nang ¢c ché enzym CYP &

nong d6 dau 5 mg/ml dat 50,2 %, Vi gia tri 1Cso = 2,58 mg/ml (~ 10 pM). Két

qua cho thay Imidacloprid di bi ray nau khang & muc do nhat dinh.

- Chat hiép ddng S2 (methyl oleat) c6 kha ning trc ché t6t enzym CYP

(85,7 %, v6i ICso = 1,02 mg/ml) va twong duong véi kha ning trc ché cta hdn

hop chét hiép ddng voi Imidacloprid (86,3 %, ICso = 0,95 mg/ml).

Véi két qua khao sat kha nang tc ché enzym GST va CYPtrong phong thi

nghiém ctia cdc mau hoat chat Imidacloprid, methyl oleat va hdn hop cta chung

trén c6 thé so bo két luan:

- Hoat chat Imidacloprid d bi ray nau khang thude.

- Lién quan dén sy khang thudc ctia ray nau, su biéu hi¢n ctia enzym CYP

dong vai tro chinh, con enzym GST c6 dnh hudng yéu.

- Methyl oleat 14 chit c6 kha ning wrc ché t6t hoat tinh cta enzym CYP, do

d6 1a chét hiép dong phu hop cho Imidacloprid trong phong trir ray nau hai lda.

Hdn hop methyl oleat v6i Imidacloprid ciing ¢6 kha ning tc ché tt enzym CYP

nén c6 thé khic phuc hién tuong ray khang thudc Imidacloprid, qua d6 1am ting

hiéu qua phong trir cia san pham hdn hop. Két luan nay ciing d duge chimg

minh théng qua két qua khao nghiém trong phong thi nghiém va ngoai dong

rudng cua san pham trén ray nau hai lia tai vung lta dong bang Song Hong.
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KET LUAN

1. D3 khao sat va xac dinh 2 chat hiép déng phu hop cho 2 loai thuéc BVTV
da bi giam hiéu lyc tai Viét Nam: hon hop mudi kali caa acid oleic va linoleic
cho thudc trir sdu Btdéphong trir sau to hai rau Plutella xylostella; methyl oleat
cho thudc trir riy Imidacloprid dé phong trir riy nau hai lGa Nilaparvata lugens
Stal. tai Viét Nam.

2. Lan dau tién da thu thap, khao sat ham luong dau va ham lugng mot s6
acid béo khéng no Cig ciia 20 nguyén liéu chira dau thuc vat tai Viét Nam. Dua
vao s lidu khao sat, da lya chon dau hat dao 1am nguyén liéu thich hop dé diéu
ché chit hiép ddng cho thudc trir sau Bt va dau hat s& dé diéu ché chat hiép dong
cho thudc trir ray Imidacloprid.

3. Pa nghién ctru phuong phap dung enzym dé tach dau hat s¢ va dau hat
dao voi cac thong sé sau: nhiét do 50°C; thoi gian 3h; téc do ly tam 10.000
vong/phlt; sir dung enzym protease véi nong do 0,6% (w/w) cho dau hat so va
0,8% (w/w) cho dau hat dao. Hiéu suit dat 76,9% (tir hat s&) va 71,3% (tir hat
da0). Sau khi tach, ty lé khoi luong acid oleic/linoleic cua dau hat dao 1a 55/32
(%), cua dau hat s 12 82,3/7,7 (%), phi hop 1am nguyén liéu dé diéu ché céc
chat hiép dong cho thubc tir sau Bt va Imidacloprid.

4. T dau hat dao, da diéu ché hdn hop K-oleat/K-linoleat (54/43) lam chat
hiép dong cho thudc trir sdu Bt, qua cac budc: 1) Tach hdn hop acid béo bing
phan &ng thay phan dau TV voi KOH trong ethanol ¢ nhiét ¢6 70°C; thoi gian
120 phut; ty 1é ethanol/dau: 200mI/100g.2) Tach acid oleic, acid linoleic tir hdn
hop acid béo thu duoc bang phuong phap tao phuc két tinh véi ure, st dung
phuong phap qui hoach thyc nghiém nham thu dugc cac thong sé téi wu: ty Ié
ure/FFA: 2/1, két tinh ¢ 0°C, thoi gian: 16 gio. Két qua thu duoc hdn hop acid
béo chira chu yéu acid oleic (53,9%), acid linoleic (43, 62%) va luong nho acid
béo no con lai (hon 1%). 3) Chuyén hda hdn hop acid béo thu dugc thanh mubi

kali theo ty I¢ khéi lwong va pH dat yéu cau dung lam chét hiép dong.
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5. Tir dau hat so, da diéu ché methyl oleat 1am chét hiép dong cho thubc
trir ray Imidacloprid, qua cac budc: 1) Téng hop hdn hop methyl este cua acid
béo (FAME) bing phan g este hda chéo dau so véi methanol ¢ 75°C, thoi gian
8 gio, sir dung lwong xdc tac chat long ion mimC,HgSO3sH.CH3SO; bang 10%
khdi luong dau. 2) Tach va nang cao ham luong methyl oleat bang phuong phép
tao phtrc véi ure qua 2 giai doan: két tinh & 10°C va 0°C. San pham thu dwoc c6
ham luong > 98%, dam bao chat lugng 1am chat hiép déng. Thanh phan céc acid
béo va methyl este duocxac dinh bang pho GC-MS.

6. Da ché tao 2 san pham thuéc BVTV mdi, dat tiéu chuan chat luong cua
Bo NN&PTNT: Thudc trir sdu BT-S 16WP (hén hop gita K-oleat/ K-linoleat véi
thudc trir sdu Vi-BT 16.000WP, ty ¢ 1/1 wiw) va thubc trir ray Imidacloprid-S
50EC (hdn hop giira methyl oleat véi Imidacloprid theo ty 18 2/1).

7. Da khao nghiémhiéu luc sinh hoc 2 san pham thuéc méi theo qui dinh.
Két qua cho thay, hiéu luc trir sdu to hai rau caa thuéc BT-S 16WP cao hon
29,9% so véi dbi ching, chi s6 hiép dong (SF): 1,416; hiéu luc trir rdy nau hai
lGa ciia thude Imidacloprid-S 50EC cao hon 23,18% so véi dbi ching, SF: 1,30.

8. Lan dau tién ¢ Viét Nam da nghién ciru co ché tac dong cua céc chat hiép
dong va c6 két luan ban dau: hdn hop mudi K-oleat va K-linoleat c6 tac dung tc
ché manh enzym tiéu hoéa APN cua sdu to hai rauPlutella xylostella(78,3%, voi
ICso = 1,06 mg/ml) va Methyl oleat c6 tac dung tc ché yéu enzym giai doc GST
nhung tc ché manh enzym CYP cua riy nau Nilaparvata lugens Stal. (85,7%,
V6i ICso = 1,02 mg/ml). Nho tac dung e ché hoat tinh ctia cac enzym nay, hiéu
qua trir sdu cua thudc Bt va trir rdy caa thude Imidacloprid di dugc nang cao.Két
qua nghién ciu da gop phan giai thich va lam rd co ché tac dong cua cac chat

hiép dong lua chon cho mét sé thudc trir sau da bi giam hiéu luc ¢ Viét Nam.
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PONG GOP MOI CUA LUAN AN

1. Pa khao sat day du cac chat co tac dung hiép dong véi thube trir sau Bt va
thudc trir ray Imidacloprid, tir d6 da lya chon céc chat hiép dong phu hop
trong phong trir cac dbi twong sau, ray da khang thudc tai Viét Nam: H3n hop
K-oleat va K-linoleat (ty 1é w/iw xap xi 54/43) 1a chat hiép dong vai thude trir
sdu Bt dé phong trir sdu to hai rau ho thap tu (Plutella xylostella) va methyl
oleat 1a chat hiép dong voi Imidacloprid dé phong trir rdy nau hai lda
(Nilaparvata lugens Stal).

2. Dai thu thap, khao sat ham luong dau va ham lwgng mot sé acid béo khdng no
C15 cua 20 nguyeén liéu chira dau thuc vat tai Viét Nam. Dua vao sb liéu khao
sat, da lya chon dau hat dao lam nguyén liéu thich hop dé diéu ché chat hiép
dong cho thudc trir sdu Bt va dau hat s¢ dé diéu ché chat hiép d¢ong cho thuédc
trir ray Imidacloprid.

3. Dua trén co ché hoat dong va kha ning pha v& thanh té bao thyc vat chta dau
ciia mot s enzym, di nghién ciu lya chon va s dung enzym protease dé

tach dau tir hat s¢ va hat dao. Phuong phap nay giam lugng dung méi doc hai
st dung so véi cac phuong phap tach dau thyc vat khac nén gép phan giam 6
nhiém mai truong.

4. St dung xUc tac chat 1ong ion mimC,HgSO3;H.CH5SO; dé thuc hién phan ang
este hda chéo dau s¢ thanh methyl este cua acid béo. Qua trinh tach, tinh ché
san pham don gian hon. Pay 13 huéng nghién mai duoc khuyén cao ap dung
Hoa hoc xanh trong tong hop hitu co.

5. Nghién ctu co ché tac dong cua chat hiép dong doi vai mot sé enzym giai
doc cua cdn tring gay hai. Két qua cho thay, hdn hop K-oleat+K-linoleat c6
tac dung uc ché manh enzyme APN cua siu to (Plutella xylostella); Methyl
oleat c6 tac dong wc ché manh enzym CPY va tc ché yéu enzym GST cua
ray nau (Nilaparvata lugens Stal.). Pay 1a cac két qua méi, lan dau tién duoc
cong bd tai Viét Nam, gop phan giai thich co ché tac dong, phuong thuc
chuyén hoa chat hiép dong trong co thé cdn tring, tir d6 dé xuit bién phap
khic phuc tinh khang thubc caa con tring nhiam nham ting hiéu lyc sinh hoc
cho thuc BVTV tai Viét Nam.
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