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(57) Sang ché dé cap dén ché pham diét dong vat gay hai thdn mém bao gém: chit diét
dong vat gay hai than mém; chat phu gia ting cudng hoat tinh diét dong vat gay hai than
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dén phuong phap diét dong vat gay hai than mém va phuong phap diéu ché ché pham diét
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Linh vye k¥ thuat dwoce dé cap

Sang ché d& cap t6i hop chét diét loai gdy hai va, cu thé hon, d& cap t6i ché pham
hidu qua dé diét loai dong vat gdy hai than mém bing cach nang cao hiéu qué ctia hop
chit diét dong vat gy hai than mém nhe hoan thién mot hogic nhidu hon cac tac dung vi
ngon, kha ning tiéu hoa, hip thu va céc tac dung con lai cua ché pham nay.

Tinh trang ky thuit ciia sang ché

Cac loai chén bung c6 phdi séng trén can nhu cac loai sén, éc sén 14 céc loai gay
hai chu yéu cho ¢ cdy trong anh huong téi nong nghiép va nghé lam vudn va cdc vuon
trang trai. Cac sinh vét ndy &n tap va tiéu thu mot s6 lugng 16n thuc vat trong chudi thirc
an hang ngay cia ching. B&i vy, ching cé the pha hoai mdt cach nghiém trong cac
vuon rau va thdm chi, cac vu thu hoach cdy tréng trong tit ca céc giai doan cua chu ky
phat trién. Do kha ning tan phé cua chung, cac bién phép ti€u diét cac loai gy hai can
duge st dung dé dam bao bao vé thich dang cho cay trong phat trién.

Céc loai dong vat gay hai thin mém sdng trong nudce, bao gdm cac ¢ nudce ngot,
¢ buou vang, nhu Pomacea canaliculata, cac loai Bulinus, Bulinus, Biomphalaria, va
Oncomeania, va cac sinh vat truyén giun ky sinh (vi dy Schistosoma), cling la céc 10a1'
gdy hai. Cac dong vat gay hai than mém sdng trong nude nay dugc kiém soat boi mot sb
ché pham va co ngudn gdc thyc vat. Céc loai chan bung c¢6 phdi sdng trén can va cac loai
than mém sono trong nude duoge dé cap chung trong tai li¢u nay la “cac dong vat gay hai
thin mém”

Rét nhiéu g g:ldl phap da dugc sir dung dé chdng lai cac loai than mém co hai. Giai
phap pho bién nhat 1a st dung céc chét doc dugc goi la cac ché phiam diét loai gy hai
than mém. Céc ché pham diét loai 2ay hai thén mém bao gdm mét nhém bao gdém nhiéu
loai hop chit ho hoc, gdm ¢6 mudi an (NaCl), canxi arsenat, dong sulfat va metaldehyt.
Céac ché pham diét loai gay hai thAn mém, tuy thudc vao phuong thirc hoat dong cua
ching duge xep vao hai nhém chinh: (1) cac chat doc tiép xuc hode (2) cac chét doc an
vao. V4i chit doc tiép xtic, cac Chdt diét loai gdy hai than mém phai thp xtic vat 1y v6i bé
ngoai ciia dong vat gy hai thin mém, hodc bing cach tiép xtic bén ngoai hodc nhu 1a két
qua cua viéc dong vat gy hai than mém di chuyén qua ba dat trén mét dat. Chét doc nay
dugc la} [én bdi mang chit nhon protein cua dong vt gy hai than mém va tich tu trong
co thé cua dong vat gy hai thin mém cho dén khi chét doc dat t&i céc ty 16 géy tir vong,
M0t trong s6 cdc mit han ché chinh cua cac chat diét loai gay hai than mém dang tiép xuc

nay la ching ¢ hi¢u qua khong déng ké néu cac dong vét gay hai than mém  khong tlep
xuc vit ly v&i hoa chit. Cac loai dang sén hodc ¢ sén sé khéng bi tac dong néu ching an
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nap hogc tri ngu vao mot khu vue dé tranh tic dong cua chat diét dong vat giy hai than
mém tiép xtic khi chat nay dugc sur dung.

Mot trong sb it cac hop chat cé c4 hai tac ‘dung 1a tac dung doc dang tiép xic va
tac dung doc dn vao la metaldehyt. Hop chal nay duoc sir dung rong rai lam ba dé duoc
lau, thu hut cac dong vat giy hai than mém va diét ching sau khi an hop chit nay. Mac
du tinh hiéu qua cao va tinh phd bién thuong mai cua né, metaldehyt doc hai véi cac
déng vat ¢6 v cao hon va gép phan chi yéu vao sy nhidm doc cua dong vat tai My va
chau Au.

Céc kim loai néng, bao gom k&m, nhom, dong va sit 1a doc hai voi tat ca cac dong
vat gdy hai than mém va dugc biét dén 13 cac chit diét loai gy hai than mém ¢6 hiéu qua
khi duoc st dung lam céc chit doc tiép xuc trong dang céc mudi hoidc céc chelat
(Henderson, va cong su 1990). Tuy nhién, chi mot sé it trong nhiing chit nay thanh cong
vE& mat thuong mai ¢6 thé do nhiu hop chét khéong hap dan déi véi cic dong vat gy hai
thdn mém va khong c’[uoc an vao voi lucmcy do dé co tac dung. Hendemon va cfng su
(Cong bb don yéu cau cap patent Anh s6 2207866A, 1988) phét hién ra ring cac phuc

chat dat biét ciia nhom véi cac hop chét pentanedion va 8 it ¢ céc hop chét nitroso ¢6 hai
tac dung la tac dung doc do an vao va tac dung doc do t1cp xuc.

Patent US s6 5. 437 870 (Puutch va cong su) boc 16 mot chét doc an vao dbi véi
dong vat gdy hai than mém c6 chit mang (ching han 14 ba), mot hop chat don gian cua
sat va mot hop chat thtt hai. Hop chat tha hai ¢6 thé 1a axit etylen diamin tetraxetic
(EDTA), cac mudi cua EDTA, axit hy droxyetylen triamin diaxetic (HEDTA) hoic cac
muodi cua HEDTA. DPon yeu cau cép patent Uc sb 77420/98 cling boc 16 mot chat diét
dong vit gdy hai than mém tac dong theo dudng tiéu hod bao gém mot phire kim loai
(ching han, EDTA sét) va mot chét mang. Patent US s 6.352.706 bc 16 ché pham va
viée st dung chat phu gia ning cao hoat tinh, axit etylen diamin disuxinic (EDDS) va cac
dan xuat cia ching két hop véi chat mang c6 thé an duge.

Patent US s6 6.352.706, duoc du cap ¢ trén, boc 16 rang kim loai, déac biét la cac
ba c6 sit diét dong vat gdy hai than mém, ¢6 thé ¢6 hiéu qua hon b&i EDDS phu gia 1am
nang cao hiéu qua viéc hip thu kim loai trong cac dong vat gay hai than mém.

Vi cac chat doc an vao, dc sén phai dn va hip thu chét doc véi luong du dé dat t6i
muc ti vong. Pé tao ra theo cOng thirc va sir dung céc ba nay thi ¢6 nhiéu khé khan hon
s0 vOi vi€e tao ra cac chét doc tiép xtc vi cac hop chat khong phai luén ngon miéng dbi
v6i bc sén. DE ¢ hidu qua, cac hop chit nay phai duge tao ra theo cong thirc ma duogc
cac dong vat giy hai thin mém mudn an voi lugng du dé gay ra tac dong ddc hai. Neu ba
qua doc, cac dong vat gdy hai than mém s& nging an truede khi hip thu cac doc to du dé
b1 tur vong. Mit khac, néu ba khong du doc, cic dong vat giy hai thAn mém sé& an va bai
tiét cdc ba mot cach dé dang ma khong bi nhiém doc (Henderson va Parke , 1986).
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Vi vy, mong mubn 14 cé duge mot ché phim diét dong vat gdy hai thin mém lam
tang vi ngon dé an nhiéu, ting kha ning tidu hoa va tac dong con du lai cua cc chét diét
loai than mém theo dudng tiéu hoa.

Coéng bo don qudc t& s WO 99/39576 md ta mot ché pham gay doc theo dudng
tiéu hod ctia dong vat gy hai than mém bao gdm mot hop chit kim loai don, mét phu gia
nang cao tinh hoat dong va sy hap thy kim loai ndy, va mot nguyén liéu mang ma cic
dong vat gy hai than mém ¢ thé dn duoc. Ché pham nay c6 hiéu qua chéng lai cac dong
vat gdy hai thin mém do céc dong ma vat gdy hai than mém an vao bung.

Theo Cong bd don qubc té& s6 WO 99/39576, céac mudi hitu ich cia axit etylen
diamin disuxinic ¢§ thé sir dung lam phu gia ning cao hoat tinh di¢t dong wvat gdy hai than
mem theo sang ché nay bao gém cac mudi cia kim loai kidm, cdc mudi kiém tho, cac
mudi amoni va cdc mudi amoni thay thé ctia hop chét nay, cling nhu cac hon hop cia
ching. Cac mudi duge uu tién bao g0m cac mudi natri, mudi kali va muox amoni. Viéc st -
dung céc phu gia didu chinh pH dugc mé ta trong cong bd nay bao gdm canxi cacbonat,
kali cacbonat, kali hydroxit, axit ascorbic, axit tartric va axit xitric.

Thirc an dang vién cho b¢ sén duge san xuat theo Céng bd don quéc té s§ WO
99/39576 rat hiéu qua nhung ludn cin cac ché phdm méi va/hodc duoe cai thién.

Ban chat ky thuit caa sang ché

I‘hco khia canh thir nhét, sang ché dé xuét ché pham diét dong vat gay hai than
mém, bao gbm:

chit phu gia tang cuong hoat tinh di¢t dong vét gdy hai than mém bao gém cac ion
canxi va gbc cta etylen diamin disuxinic; va chat mang c¢6 thé dn dugc dbi voi dong vat
gdy hai thAn mém.

Che pham du kién s& c¢6 hiéu qua chong lai dong vat giy hai thin mém ngay khi
dugc ching in vao.

Viée sir dung chit phu gia ning cao hoat tinh diét dong vat gay hai than mém duge
xéac dinh la mang lai hiéu qua lam tang murc &n vao va lam ting kha ning tiéu hoa cua
chat diét dong vat gy hai than mém. Tin tudng ran . viéc st dung chat phu gia nay ¢
th¢ dan dén mot chat diét dong vat gay hai thAn mém c6 thoi gian dugc kéo dai.

Thuat ngtt chong lai" ¢ day c6 nghia c6 thé day lui, ngan chin, lam t6n thuong,
lam cho bét lyc, tot nhét 13, giét chét dong vat gay hai than mém.

Ché pham ¢6 hiéu qua thich hop dé chdng lai, t6t nht 1a giét chét, cac dong vat
gdy hai thin mém ngay khi dugc chiing n vao. Ché phim c6 thé duoc st dung riéng 1é
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hodc ket hop voi cdce thanh phan hoic cic ché pham khac, ching han cdc chét diét loai
than mem dé nang cao vi ngon cia ché phim, va dé tang kha ndng cac ddng vat gay hai
thin mém s& an ché pham.

Bé co thé chira hop chét kim loai, c6 thé 1a hop chét kim loai don, t&t nhét 1a dugc
lya chon tir nhém gdm sit, dong, k&m, nhom, va hén hop cia chuno Thuét ngir "ght"
duge st dung trong tai liéu nay dugc hiéu 1a dé cap t6i ca hai dang sét (II1) va sit (II).
Chat phy gia ting cudng vi ngon va tiéu hoa (hodc hap thy) la Ca,EDDS. Chit mang 14
loai ma cac dong vat gay hai than mém c6 thé an duoc, va tét nhat 1a mét loat thtrc @n cua
dong vat giy hai than mém.

Theo mdt phuong an khac, ba diét dong vat gy hai thin mém c¢6 thé cling bao
gbém mét chat diét dong vat gy hai thin mém hodc mét thanh phan dong hoat tinh khac,
nhu metaldehyt, sit phosphat, sit chelat nhu sit EDTA hodc st HEDTA hogc sit
polyphosphonat. Theo mét phuong an khéc nita, ché pham c6 thé bao gdm hoiic dugc st
dung v&i mot hop chat phan bon, nhu mét phan bén dang hat.

Thuat nglr "dong vat gdy hai than mém" duge sir dung trong tai li¢u nay dé cap toi
ca cac dong vat gdy hai thin mém séng trén can va séng dudi nuéc. -

M0 ta chi tiet sang ché

Sang ché dé xuét ché phim 1a ba diét dong vat gy hai thain mém c6 thé an duoc,
dugc cai thién. Theo mdt phuong an, ché phdm gdm mét chat phu gia tang cuong hoat
tinh, Ca,EDDS, dugc tin la lam tang tac dung dn vao, ti€u hod va tac dung con du lai cta
ba diét dong vat gy hai than mém. Theo mdt phuong an khac, ba c6 thé chira mot hop
chat kim loai don va/hogc nhiéu chit chelat. Cac chat phu gia tang cudng bd sung cling
¢6 thé dugce bao gém trong cong thire cua ché pham Vi du cua cac hop chat nay bao gdm
cac hop chét dleu chinh pH, chat bao quan, cic chét chéng vi khudn, cac chit kich thich
thé thuc bao, va céc phu gia thay dbi vi.

Hop chat kim loai ¢6 thé 1a mot hop chit gdm cac kim loai nhu sét, dong. k&m,
nhom hodc céc hon hop cua ching. Hop chdt nhu vay ¢6 thé duoc giam bét nhidu sét, cac
protein co kim loai (dlano han, cac p1ote1n sat plotun ddng, protcm kém, _protein nhom)
cac mudi kim loai (ching han, cac mudi sit, muébi dong, mudi k&m, mudi nhém va hén
hop cua ching), cac hydrat cacbon kim loai (chang han, cac hydrat cacbon sit, cic hydrat
cacbon dong, céc hydrat cacbon kém, cac hydrat cacbon nhom va hén hop cua chung).
Cac vi du cu thé cua cac hop chat nay bao gdm sal axetat, sit clorua, sit phosphat hén
hop sét phosphat/natri xitrat, natri sit phosphat, sat pyr ophosphat, st nitrat, sit amoni
sulfat, Sdt albuminat, sit sulfat, sit sulfua, sit cholin xitrat, sit glyxerol phosphat, sat
xitrat, sit amonl xitrat, c;at fumarat, sat gluconat, st lactat, sit sacarat, sdt fructat, sat
dextrat, sat suxinat, sit tartrat, dong axetat, ddng clorua, ddng phosphat, dong
pyrophosphat, dong nitrat, ddng amoni sulfat, dong albuminat, dong sulfat, ddng
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gluconat, ddng lactat, ddng sacarat, dong fructat, ddng dextrat, kém axetat, kdm clorua,
kém phosphat, k€m pyrophosphat, k€m nitrat, kém amoni sulfat, kém albuminat, k&m
sulfat, k&m gluconat, k&m lactat, ké€m sacarat, kém fructat, kém dextrat, nhdm axetat,
nhom clorua, nhém phosphat, nhom pyrophosphat, nhém nitrat, nhém amoni sulfat,
nhom albuminat, nhom sulfat, nhdm gluconat, nhom lactat, nhém sacarat, nhdm fructat,
and nhom dextrat. Thudt ngit "sat" duge st dung trong tai lidu nay dé cap t6i ca hai dang
sit (IIT) va st (II) caa nguyén t6 nay.

Nhur dé cap ¢ trén, chéat phu gia ting cudng hoat tinh 1a chit cai thién hoat dong an
vao, tiéu hoa va tac dong con lai cua cac ba diét dong vét gdy hai thén mem va dac biét
Ia tinh higu qua ctia ba duoc sir dung truc tiép vao nude dé kidm soat ¢ séng trong nuée.
Theo mét phuong an, chit phu gia ting cudng hoat tinh 1a Ca,EDDS.

14
r A

Axit etylen diamin disuxinic ¢6 cdu truc mol nhu sau:

O

Cau truc nay bao gom hai tdm doi xtng kiéu anh guong khong thé chong khit 1én
nhau va co thé c6 ba dong phan 1ap thé. Mot dinh dang dac biét thich hop 14 axit
etylendiamin disuxinic S. S vi hop chat nay deé dang bi vi khuan lam thoi rita.

Céc ché pham bao gdm axit etylendmmm disuxinic va cac mudi natri cia chung
dugc st dung r At rong rdi lam cac chét tao chelat.

Trong ban md ta nay, chit viét tit "EDDS" duoc sir dung dé biéu thi ciu tric duge
thé hién tr ong Hinh 1 va ciu trac da néu trong d6 con sb cia céc nguyén tir hydm nhém
hydroxyl dugc thay thé, ching han, ' 'EDDS" cling c6 thé duoc st dung dé dé cap tGi cac
muoi suxinat trong do 1, 2, 3 hodc 4 trong s6 cac nhom axit da duogc ‘trung hoa hogc trung
hoa mét phén. Cac din Xuat cua EDDS dm tri khung hodc céu tric etylendiamin
disuxinic — vi du cdc hop chat thude chire c¢6 gbe EDDS - duoge bao gbm trong pham vi
ctia sang ché nay.

Mot nguyén liéu da cé trén thi trudng 1a trinatri etylendiamin disuxinat. Nguyén
liu nay c¢6 thé mua dugc ¢ dang dung dich nude voi ham luong EDDS 30 % theo trong
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lugng ¢ dang axit tu do hodc ham lugng trinatri EDDS 37% theo trong lugng (bao gom
déi ion) .

Axit etylendiamin disuxinic cfing cé san trén thi truong dudi dang bot & thé rin, co
chtra 65% theo trong luong [S, S] EDDS thé ran 1a mot axit va nude két tinh.

Trong ché pham diét dong vat gdy hai thdn mém wu tién theo khia canh thi nhat,
chat phu gia ting cuong hoat tinh ¢6 it nh ét 0,1 mol ion canxi trén mdi mol axit
ctvlcndmmm disuxinic, tot nhét 13 it nhit 0,2; tot nhat 14 it nhat 0,3; tot nhét 12 it nhét 0,4;
tot nhét 12 it nhat 0,5; tot nhét 14 it nhit 0,6; tdt nhit 12 it nhat 0, 7 t5t nhit 14 it nhAt 0, 8
t6t nhét 1a it nhit 0,9; t&t nhit 14 {t nhét 1, lot nhét 14 it nhat 1,1; 10t nhét 1a it nhat 1,2; lot'
nhdt 1a it nhat 1,3; tét nhit 1a it nhat 1.4; t6t nhét 14 it nhét 1,5, t6t nhit 1a it nhét 1,6; tbt
nhat 14 it nhét 1,7; tot nhat 1a it nhét 1,8 t&t nhit 1a it nht 1,9 mol ion canxi trén mdi mol
ctia cac gde etylendiamin disuxinic.

3

mol ion canm Uen mm mol axit etylendiamin c‘hsuxlmc, lot nhit la it nhat .1,1 R t5t nhit 1a
it nhat 1,2; tot nhat 1 it nhat 1,3; tot nhat 1a it nhét 1,4; t6t nhét 13 it nhat 1,5; t5t nhét 14 it
nhét 1.6; tot nhat 1a it nhat 1,7; tdt nhat 12 it nhAt 1,8; tét nhat 12 it nhat 1,9 mol ion canxi
trén mdi mol gbe etylendiamin disuxinic.

Khong loai trir sy ¢6 mat cia cac ion ngoai trir c(mx1 trong chét phu gia téng
cuong hoat tinh. Nhitng loai ion ¢é thém nhu vy ¢ thé bao gdm céc ion kim loai kiém,

vi du cac ion natri hodc kali va cac ion kim loai kiém tho vi du magié.

Trong ché pham diét dong vat giy hai than mém wu tién theo khia canh th(r nhat, -
ion canxi la cac ion kim loai kiém tho duy nhat trong chat phu gia tang cudng hoat tinh.

Trong ché pham di¢t dong vat gay hai than mém uu tién theo khia canh thir nhat,
ion canxi la cac ion kim loai duy nhat trong chat phu gia ting cudng hoat tinh.

Trong phuong an uu tién, chat phu gia ting cuong hoat tinh bao gobm mudi chira
canxi cua axit etylendiamin disuxinic.

Tot nhat 1, canxi 1a ion kim loai kiém tho duy nhat trong mu6i ¢6 chira canxi.
Tot nhat 1a, canxi la ion kim loai duy nhat trong muoi ¢é chira canxi.

Trong mot phuwong an wu tién, chat phy gia ting cuong hoat tinh géom mudi
dicanxi cua axit etylendiamin disuxinic.

Trong mét phuong an wu tién cua ché pham diét dong vat giy hai thin mém theo
khia canh thr nhat, chat phu gia ting cuong hoat tinh bao gom hon hop, tot nhat 1a dugc
hinh thanh trong pha ran, ctia hop chat canxi va goc etylendiamin disuxinic. Thich hop 14,
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hop chat tang cuong hoat tinh ¢6 thé bao gém hdn hop, t6t nhit 13 hinh thanh trong pha
ran, cua hop chét canxi va axit etylendiamin disuxinic.

Céac vi du cu thé cia cac hop chit canxi bao gdm canxi hydroxit, canxi cacbonat,
canxi oxit, canxi bicacbonat, canxi axetat, canxi clorua, canxi phosphat, hén hogp canxi
phosphat/natri xitrat, natri canxi phosphat, canxi pyrophosphat, canxi nitrat, canxi
albuminat, canxi sulphat, canxi sulfua, canxi cholin xitrat, canxi glyxerol phosphat, canxi
xitrat, canxi fumarat, canxi gluconat, canxi lactat, canxi sacarat, canxi fructat, canxi
dextrat, canxi suxinat va canxi tartrat.

Tot nhat 1a hop chat canxi dugce chon tu canxi hydroxit va canxi cacbonat.

Phén ung gitra muéi canxi don va cac goc etvlendiamin disuxinic dé tao thanh mot
mudi tot nhat 1a duoc tién hanh trong pha long, tdt nhat la trong mot dung méi, vi du
nude. Nhiam muc dich nay, bat ky mudi trong s6 cac mudi canxi noi trén 1a ¢6 thé hoa tan-
thich déng trong dung mai c6 thé duge str dung.

Su tron 14n mudi canxi va gde etylendiamin disuxinic t&t nhét 13 duoc tién hanh
trong pha rin trude khi cho vao ché pham diét dong vét gy hai than mém va cac thanh
phan khac cta ché pham, va mudi canxi va ché phdm 1a dang cua cac anion EDDS dugc
pha tron v6i nhau ¢ dang nghién nho (vi du nhu bt hodc hat nho). Mot mudi canxi bat ky
& thé ran o thé pha tr on 6 nhiét do gan voi 20°C ¢6 thé du‘O’C st dung. Dang bit ky cia
cac anion EDDS ¢ thé rin thich hop tai nhiét do gan v6i 20°C ¢6 thé dugce str dung. Thich
hop va dugce uu tién 13 axit etylendiamin disuxinic.

Tt nhét 14, chit phu gia ting cudng hoat tinh bao gdm it nhit 50% [S, S] -EDDS,
thich hop nhat la it nhat 70%, t0t hon nira it nhét 1a 90%. Trong mot s6 phuong an wu
tién, muoi chu yéu bao gom muoi kim loai kiém tho cua [S, S]-EDDS.

Chat phu gia tang cudng hoat tinh dugc vu tién 1a Ca,EDDS dé thu hut cac dong -
vét gdy hai than mém vi ching ¢6 nhu ciu hép thu canxi tir méi trudong. O dang chelat,
Ca,EDDS c¢6 kha niang hoa tan cao va cac dong vét gy hai thain mém dé hip thy va
chuyén hod. Tin tudng ring, cac dong vat gdy hai thdn mém dé tim kiém cac ché phim
diét dong vat gay hai thin mém co cic cation canxi va cac anion EDDS, dwoc chung an
vao v6i luong 16n hon va véi tée d6 nhanh hon va ¢6 tac dung trong thoi gian 1au hon.

Su an vao va/hodc sy tiéu hoa nhanh céc hop chat kim loai doc dan dén pha huy
nhanh chéng, khong thé dao nguoc duge sy toan ven cua té bao clia dong vat gy hai thén
mém, ngin chin cic dong vit gdy hai thdn mém tiép tyc an cy trdng, rét cude 1a lam
chung tr vong.

Chat mang thich hop la nhitng nguyén liéu cdc dong vat gdy hai than mém an
duge. Thic an cua dong vat gay hai than mem la mét vi du vé loai chat mang wu tién.
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Céc vi du vé chat mang la thirc &n cua dong vat gdy hai than mém thich hgp bao gom bot
lta mi. ngii coc ¢ laa mi, co 'dang bot, thach trang, giélatin, banh co dau, hat Iaa my thirc
4n cua vat nudi, ddu nanh, yén mach. ngd, chdo khoai tdy c6 cam quit, gao, trai cdy, phu
pham tir c4, dudng, hat rau c6 v, hat ngil cde ¢o vo, casein, bot huyet thitc dn cé xuong,
men bia, md, san phim cua bia, va hon hop cta ching. Cac vi du ve thirc dn ctia dong vat
gdy hai than mém dic biét hitu ich bao gdm hén hop thirc an ¢6 xuong - bot mi c6 ty 18
thire &n ¢6 xwong voi bot mi trong pham vi tir 50:50 t6i 90:10 va mdt hdn hop dugc hinh
thanh tir bot mi va dudng theo ty 1€ bot my véi dudng trong pham vi tir 90:10 dén 95:5.

Céc hop chit khac, nhu duge néu & trén, 6 thé duoc bd sung vao ché pham nhu la

ac phy gia c6 cong thuc tang cuong. Cac hop chit nay con bao gom cac chét tao chelat,

ﬁc chét bao quan hodc chéng vi khuan, cac chét kich thich thé thuc bao, cac chit khong
ngam nude, cac phu gia thay d6i vi va cac phu gia diéu chinh pH.

Cac chét chelat thich hop bao gf‘)m, vi du, axit aconitic, axit alanin diaxetic
(ADA). axit alkoyl etylen diamin triaxetic (ching han, cac axit lauroyl etylen diamin
triaxetic  (LED3A) ), aminotri (axit metylen-phosphonic) (ATMP), axit
asparticaxitdiaxetic (ASDA), axit asparticaxitmonoaxetic, axit diamino Xyclohexan
tetraaxetic (CDTA, axit Xitraconic, axit xitric, axit 1, 2-diaminopropanetetraaxetic
(DPTA-OH), axit 1, 3-diamino-2-propanoltetraaxetic (DTPA), dietanolamin, dietanol
glyxin (DEG), axit dietylentriaminpentaaxetic (DTPA), axit diglycolic, axit dipicolinic
(DPA), axit etanolamindiaxetic, etanoldiglyxin (EDG), etionin, etylendiamin (EDA), axit
etylendiamin-diglutaric (EDDG), axit etylendiamindi (axit hydroxyphenyl-axetic
(EDDHA), axit etylendiamindipropionic (EDDP), etylendiamindisuxinat (EDDS), axit
etylen-diaminmonosuxinic (EDMS), axit etylendiamintetra-axetic (EDTA), axit etylen-
bis (oxyetylennitrilo) tetra-axetic (EGTA), axit gallic, axit glucoheptonic, axit
glutamicaxitdiaxetic (GLDA), axit glutaric, axit gluconic, axit glyceryliminodiaxetic, axit
photoglyxinamitdisuxinic (GADS), axit glycoletediamin-tetraaxetic (GEDTA), axit 2-
hydroxyethyldiaxetic, axit hydroxyetylendiamintri-axetic (HEDTA), axit
hydroxyletyldiphosphonic ~ (HEDP), axit hydroxyiminodiaxetic =~ (HIDA), axit
iminodiaxetic (IDA), axit iminodisuxinic (IDS), hydroxyimino- disuxinic (HIDS), axit
itaconic, cdc axit lauroyl etylen diamin triaxetic (LED3A), metylglyxinediaxetat
(MGDA), axit metyliminodiaxetic (MIDA), monoetanol-amin, axit nitrilotriaxetic
(NTA), axit nitrilotripropionic (NPA), cac sacarat, axit salixylic, axit erin-diaxetic
(SDA), axit sorbic, axit suxinic, axit tartric, axit tartronic, trietanolamin,
trietylentetraamin, va cac hdn hop ctia chung. Thich hgp nhét 13, chét tao chelat 1 axit
aminopolycarboxylic, amin, amit, axit carboxylic, axit phosphonic va cac hdn hop cia
chung. Tt nhét hon nira 13, chét tao chelat 1a EDTA, HEDTA, HEDP, DTPA va cac hdn
hop cua chung. Cac chét tao chelat thich hop khéc ciia cac ion phirc kim loai bao gbm, vi
du, cac axit amin, ching han axit aspartic, axit glutamic, va lysin, cling nhu céc protein,
chang han bot nudc sita, casein va long tréng trang. Cac din xudt clia chat tao chelat néu
trén duy tri khung hodc cdu triic ctia chiung — vi du céc hop chét tao chire- duge bao gdbm
trong pham vi ctia cac chit str dung trong sang ché nay.
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Céc chét bao quan, vi du bao gdbm Legend MK®, ¢6 sén trén thi fruong cua cong ty
Rohm & Hass tai Philadelphia, Pennsylvania, va CA- 24, ¢6 san trén thi trudng cua Dr.
Lehmann va Co. & Memmingen/Allgau, Dire. Cac chét bao quan nhw cac chét nay thong
thuong ¢6 thé duge tron voi nudce dé tao thanh dung dich nguyén licu dé bo sung vao dé
tao ra cong thitc ché pham véi ndng d6 trong khoang 10-750 phan triéu.

Cac chat kich thich thyuc bao ¢6 thé dugce bd sung vao ché pham dé thu hut cac
dong vat gy hai than mém va 16i cudn cac dong vat gdy hai thdn mém dn ché pham.
Nhiéu chét kich thich thyc bao ¢ thé duge st dung, bao gdm duong, cdc san phim men
bia, va casein. Puong, ching han nhu dudng mia, 1a mot trong sé cac chét kich thich thuc
bao duoc uu tién hon. Cac phu gia nay thuong duge hop thanh trong ché pham ¢ dang
kho. Tiéu biéu 14, ching ¢6 thé dugc bd sung vao ché phdm & mac khoang 1 dén 2,5%
tong trong luong ché pham

Céc chéat ngdn tham nude, cling ¢6 thé tac dung nhu cac chit gan két, ¢6 thé duge
bo sung vao ché pham dé nang cao kha ning chiu ning mua cta ché pham Nhing chat

Y

nay dién hinh la cdc hop chét khong tan trong nude nhu cac vat liéu c6 két .cdu nhu sép

4
N

va cic hydrocacbon khac. Céac vi du vé cdc chit ngin thim nudc 14 s4 ap nén, cac mudi
stearat, sap ong, va cac hop chit twong tw. Mot hop chit sap duogc wu tién la
PAROWAX", ¢ ban sin trén thi trudng cua cong ty Conros Corp. ¢ Scarborough,

Ontario, Canada. Céc chét ngan tham nude ¢6 thé duoce st dung trong ché phdm O dang
kho, véi lugng khodng 5 dén 12% tong trong lwong ctia ché pham.

Mong mudn 1a céc hop chat thay dbi vi ciing duoce bao gém trong ché pham lam
cho ché pham c6 vi kho chiu déi v6i dong vat. nhu la déi voi nguoi va cac dong vat nudi
lam canh. Céc hop chit dugc dua vao, vi du bao g6m nhiing chét ¢6 vi ding hon. Vi du,

chit da dugc thuong mai hoa 1a BITREX® ctua McFarlane Smith Ltd o Edinburgh,
Scotland.

Tiéu biéu 1a cac hop chat nay duge bd sung ¢ ndng do rat thap. Vi du, dung dich
BITREX 0.1% c6 thé dugc bd sung vao ché pham véi lwgng khoang 1 dén 2% téng trong
luong cia ché pham.

Céc chit phu gia anh hudng pH hitu ich bao gdm canxi cacbonat, kali cacbonat,
kali hydroxit, axit ascorbic, axit tartric, va axit xitric. Cac chat phu gia nay c6 thé duoc st
dung & néng d¢ trong pham vi khoang 0,2 dén 5,0% theo trong luong, va ching ¢6 tac
dung diéu chinh pH nam trong khoang tir 5 dén 9.

T1 1€ mol cua kim loai trong hop chit kim loai so v&i chit phu gia ting cudng hoat
tinh ¢6 thé bién dbi trong pham vi rat rong. Theo hudng dan, ti 1& mol da néu co6 thé duoc
dung trong khoang tir 1:0,02 dén 1:58. Tt hon nita 13, trong cac phuong 4n cu thé, t 18
mol di néu c6 thé thich hop nim trong khoang tir 1:0.3 dén 1:12. Thém nita, kim loai
trong hop chit kim loai don ¢6 thé ¢ mat moét cach thich hop & pham vi 1161‘1g do khoang
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tr 200 dén 20.000 phﬁn triéu (0.02 dén 2,0% theo trong lugng ché phfun) khi phu gia ting
cudng hoat tinh ¢6 thé ¢6 mit thich hop ¢ ndng df trong khoang tir 2.000 dén 80.000
phan tri¢u (0,2 dén 8,0% theo trong lwong ché pham) Khoang nong d6 dugc dua ra lam
vi du trong cac phuong 4n cu thé 1a khoang 0,1 dén 1% theo trong lugng ché pham ddi
v6i kim loai va khoang 0,8 dén 8,0% theo tr ong luong dbi vé&i thanh phén Ca,EDDS.

Ché pham c6 thé bao gdm, nhung khéng bi giéi han bdi, sy c6 mit cua céc chit
diét loai gdy hai than mém sau ddy: sit phosphat, sit EDTA, sit HEDTA, sit EDDS,
metaldehyt, methiocarb, carbaryl, isolan, mexcarbat, niclosamit, trifenmorph, carbofuran,
axit anarcardi, va cac saponin ¢6 ngudn goc thuc vét. '

Céc hop ché’xt nay ¢6 thé duge bd sung vao ché pham theo ndng d6 trong khoang tir
0,01 dén 5,0%, tét nhat 1a khoang tir 0.2 dén 5,0% theo trong luong.

Trong mét phuong an khac nira, ché pham ciing c¢6 thé bao g0m mdt loai phéan
bén. nhu bat ky loai phan bon cho cdy trc‘“)ng_\ nao. Cac loai phan bén thich hop tiéu biéu 1a
loai dang hat va vi dy, hitu ich 1a Ironite”, cua cong ty Ironite Products 0 Scottsdale,
Arizona. Khi ¢6 trong ché pham, cac phan bon c6 thé duoc st dung v&i ndng do trong
khoang tir 0,5 dén 10,0% theo trong luong ché pham.

Ché phim theo sang ché tiéu biéu dugce sir dung & dang khé va nhidu trong s céc
thanh phan céu thanh nén ché pham dwoc bao gdm ¢ dang khd. Tuy nhién, thun tién 13
bao gom mét luong nude du trong ché phdm dé tao thanh bot nhio sao cho cho céc thanh
phan ¢ thé duoc pha tron de dang hon. Tiéu biéu la, nuéc duge bd sung véi lugng
khoang tir 15 dén 60% theo tong trong luong ché pham Tuy nhién, thong terorng la nude
duoe rat ra bang cach dun nong va lam kho ba diét dong vét gay hai thin mém trude khi
ba nay dugc st dung.

Nhu duge dé cip & trén, tiéu biéu 1a ché phdm theo sang ché duoc sir dung & dang
kho. dang c6 thé tan ra nhu bot, hat, khéi lap phuong, hodc vién. Ché phdm c6 thé duogc
tan ra trén hodc khip chung quanh cic ving bi cic dong vat gy hai thAn mém tan pha
cling nhur cdc ving ma trong dé, su tan phé cta dong vit gdy hai thdn mém can duge
ngan chin. Khi dugce sir dung dé chdng lai cac dong vét gay hai than mém trong moéi
trrong nude, ché pham cé thé duoc d& dang bo sung vao méi trudng noi cac dong vat gay
hai thin mém sdng.

Dé diéu ché ché pham, mot lwgng thich hop chit diét dong vat giy hai thin mém
va hodc kim loai va phu gia ting cudng hoat tinh ¢6 thé duoc pha tron & dang khé, voi
nguyén liéu chat mang kho. Sau dé, céc thanh phan khé khac (ching han cac chét kich
thich thuc bao va cac chat ngan thim nude) duge pha tron va tron véi ba. Tiép theo, mot
lugng thich hop cac phu gia long (nhu céc chit bao quan, cac phu gia thay dbi vi va
nuée) duge bo sun g vao hon hop kho dé tao thanh bdt nhio. Ba c6 thé duoc boc, c-héng
han bing vo chit déo, va duoc gia nhiét. K¥ thudt gia nhi¢t duoc wu tién la gia nhiét béng

-11-



23795

1o vi song trong 30 gidy dén 10 phut. Sau khi gia nhiét, bt nhio c6 thé duoe xir ly tr ong
may nghién thic an dé thu dugce cac soi ché phadm diét dong vat gay hai than mém.
Neuyén li¢u nay sau d6 duogc lam kho, ¢ nhiét do cao hodc & nhi¢t do trong phong, va co
thé duge tao thanh dang mong muén, nhu bdt, vién hoic hat.

Ché phém diét dong vat gay hai than mém, vi du, ¢6 thé duoc didu ché nhu sau.
Trude tién, mot hop chit diét dong vat gay hai than mém, vi du nhu sét phosphat, dugc
tron kho vao bot ngii coe (lna mi) véi luong tir 1000 dén 20.000 phan triéu theo ty 1é
trong luong cua kim loai. Sau d6 Ca,EDDS khé dugc bd sung vao bdt nay theo mirc mol
so vai luong sat duge bo sung. Mire nay 6 thé thay doi, ddi véi kim loai ti 18 mol cua
Ca,EDDS trong pham vi khoang tir 1:0,02 dén 1:58. Ca,EDDS duoc bd sung vao hdn
hop trong khi khudy lac lién tuc. Céc thanh ph?mﬁkhzic ¢6 thé duge bd sung vao hén hop,
chang han nhu, cac chét chong vi khudn (Legend®), cic chat ngin thAm nude, va cac chat -
kich thich thuc bao (vi du nhu duong). Cac phu gia tan dugc trong nuée duge tan ra trong
nudce va sau do, duoe trén vao hon hop kho cia lua mi/hop chit sat cong vo1 Ca EDDS.
Hon hop dang bot nhio duge tron k¥ trong thiét bi nghién va dugc d?iy ra theo dang mi
soi. Ba hinh thanh dugce 1lam khé ¢ 40°C trong 24 gid trude khi thir nghiém.

Mot ché pham diét dong vat gay hai than mém dugc dua ra lam vi du khac ¢6 thé
duoc dieu ché nhu sau.

a) trdn bot kho, tron k¥ bdt, duong va chat diét dong vat gay hai than mém nhu
axit sat (11I) natri etylendiamin tetraaxetic bang cach st dung may trén thich hop;

b) b6 sung dau thyc vat vao bot va lam cho dong deu;

¢) bd sung luong nude vira du (xap xi 30 kg trén 1000 kg nguyén li¢u kho), bang
cach tron khong ngung dé tao ra mét hon hop am;

d) cdp hon hop vao may nghién vién c6 thé tao hat duong kinh khoang 2,0 — 3,2
mm (5/64 - 1/8 inso) va dai 3 dén 6 mm (1/8 -1/4 inso); va

c,) trong trudng hop can thiét, lam kho cac hat da hinh thanh ¢ nhiét do khong cao
hon 60°C tr ong vai gio. Ham lugng am cudi cing can twong tu nhu vat 1idu kho ban déu,
khoang 10-14%.

Che pham ciing c6 thé dugce tao thanh 1a mdt ché pham dang long, dac biét khi ché
pham st dung phtc chat kim loai diét dong vat gay hai than mém EDDS cdng thém
C aoEDDS Trong phucmo an 112‘1) CawEDDS cc’> thé duogc bé sung vz‘to dung diuh oé nu'(')o

truong nuoc chd 1he la mot ddng dum ldO thanh theo cong thuc duoc co dic, voi moi

trong s6 phire chat kim loai EDDS va cac thanh phin Ca,EDDS ¢6 mit véi lugng khoang
2-6% theo trong luong ctia ché pham dugce str dung.
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Céc khia canh tiép theo clia sang ché, bao gdm phuong phap diéu ché va quy trinh
s dung dugc néu 10 trong cac yéu cau bao hd kém theo.

Vi du thue hién sang ché
Céac vi du khong mang tinh gi6i han sau day ding dé minh hoa thém cho sang ché.
PIEU CHE PICANXI EDDS

Pha long

100.0 g Enviomet C265 (0,2 mol axit etylen diamin disuxinic, c¢6 hoat tinh 65%,
dugc lam thanh dang vira trong 1 lit nuGe loai ion va duge bd sung Ca(OH), (32,58 g).
Hon hop duoc khudy tron trong 17 it trude khi dugc loc. Dung dich dugce ¢6 dic va san
phiam duoc cho két tinh. San pham két tinh mau tr ang duoc thu lai bang cac bd loc va lam
kho trong 16 chan khong & 40°C qua dém. Ham lugng EDDS dugc xdc dinh bai HPLC la
723.1 g, va ham lugng canxi dugc xac dinh boi ICP 14 199 g. Do d6, ¢6 hai mol Ca®* dbi

v6i mot mol anion EDDS va ché phdm dugc hinh thanh 13 mudi, Ca,EDDS.
Pha rin

Tron 75,0 g Enviomet C265 (axit etylen diamin disuxinic, ¢ hoat tinh 65 %) v&i
25 g CaCO3. Hon hop duge luu giit ¢ nhiét do trong phong trong vong 24 gio trude khi
duogc bo sung cac thanh phin khac cua ché pham.

Ba budng thi nghiém (SCHN 0%/23, SCHN 08/24, SCHN 08/30) duge thiét lap tai
hién trudong. Cac budng c6 dién tich 1m? chia 1001 biu dét trong Be mit dit duoc san
bang va ¢p nhe dé tao ra bc mat biang phing, va hai cay cai bép, 1no1 cdy ¢6 nam la t1cu
chudn dugc trong trong moi buong Cac cay dugc tudi nude khi cén thiét. Hai bang gb
(30 x 12,5 cm) duoce dat trong moi buono lam vat che dbi véi dc sén. Cac loai ba nay
duge dé cép tr ong bang duéi day duogc didu ché mot ngay trude khi st dung.

Sét-111- phosphat Céc thanh phan khac
Al 1,0 % axit EDDS | 2,5%  dudng va
Enviomet™  (C265 ph?m con lai la bot
3,5% mi
A2 1,0 % Ca,EDDS 3,5% 2,5% duong va
ph?m con lai 1a bot
mi
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Oc sén dugc thu thip tur canh dong va 10 con bc¢ sén Arion lusitanicus duge bo
sung vao mdi budng dong thoi v6i 5 g ba. Céc chiu dugc gitt trong duong ham che bang
vat liéu che dé tranh 4anh néng truc tup trong thoi gian danh gia.

Dir [iéu dugc thu thap vao 4 ngay va 9 ngay sau khi bat dau thir nghiém sinh hoc.
Luogng tir vong duge tinh & cudi lan ther nghiém. Két quéd thu dugc dugce thé hién trong
cac Bang 1, 2 va 3.

Céc két qua cua SCHN 08/23

Bang 1: ) luong 6 dc sén chét vio NGAY” 4,8vatyle chét vao NGAY 8,

Ngay 4 Ngay 8 S6 chét (%)
D6i chimg 0 0 0
Al V61 Enviomet™ (C265 8,7 9,0 90
3,5%: axit EDDS
A2 V6i Ca,EDDS 3,5% 9.3 9,7 97

NGAY* = 56 ngay sau ngay thi nghiém sinh hoc
Céc két qua cua SCHN 08/24

Bang 2: SO luong oc sén chét vao NGAY™* 4, 8 va ty 1€ chét vao NGAY 8,

Ngay 4 Ngay 8 S6 chét (%)
Péi ching 0 0 0
Al V&1 Enviomet™ (C265 2,0 8.3 83
3,5%:; axit EDDS
A2 V&1 CaEDDS 3,5% 1,7 9,7 97

NGAY* = s6 ngay sau ngay thi nghiém sinh hoc
Céc két qua cua SCHN 08/23 SCHN 08/30

Bang 3: S6 lugng b¢ sén chét vao NGAY* 4, 8 va ty 1& chét vao NGAY 8

Neay 4 Ngiy 8 S6 chét (%)
Doi ching 0 0 0
Al Véi Enviomet™ €265 5,7 8,7 87
3.5%; axit EDDS
A2 V&i Ca,EDDS 3.5% 8.3 9,3 93

NGAY* = S6 ngay sau khi bt dau thi nghiém sinh hoc
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Vidu?2
Mot binh thir nghiém (mid POMA 09/01) dwgc thiét lap véi 5 1an xa ly 5 con dc
buou vang (GAS), Pomacea canaliculata. Binh duge @6 1000 ml nude may vao va duoc

gilt & 22°C. Oc dugce cho vao cac bon cung véi 2g ba.

Loai ba dugce néu trong bang dudi day dugc lam vao ngay trude ngay st dung.

Sét I11 phosphat Cac thanh phan khac
A3 - - B4 khong c6 hoat tinh duong 2.5%
(D41 chimg) va phan con lai 13 bot mi

A4 3.0% Octaquest Puong 2.5% va phan con lai 1 bot

A65  6,0%; | mi
axit EDDS

AS 3.0% Duong 2.5% va phan con lai 1a bot

mi

Céc binh chira dugc dong kin bing nip c¢6 16 nhé dé théng khi va duge dit trén
ban ctia nha kinh hoan toan ngiu nhién. Sau hai ngay, véi cic ba con lai trong céc binh,
nude con lai duoce thay thé bang 1000 ml nuée may moi, va déng thoi mot dia 14 rau diép
(duong kinh = 7,5 em) duogc dit vao moi binh. Cén luong ba khong dwoc ¢ an va tinh
duoc lugng ba bc sén da an.

SO 6¢ buou vang chét duge dém vao 2, 6 va 9 ngay sau khi xtr 1Iv. SO chét dugce |
tinh vao thoi diém khi két thie thi nghiém, va két qua thu duge dugce thé hién trong Bang
4.

Két qua cua POMA 09/01

Bang 4: Oc buou vang chét NGAY* 4, 8 va ty 1& chét 6 NGAY 8.

S6 ngay sau khi xir ly Sb chét (%)
2 6 9
A3 0 0 0 0
Déi chimg
A4 Vo1 Enviomet™ C265 6%: 0,0 0,2 0,4 8
axit EDDS
AS Véi Ca,EDDS 4,7% 0,0 4,6 4,6 92

NGAY* = $6 ngay sau khi xir Iy
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Luong tiéu thu ba mg/de

A4 | V6i Enviomet™ C265 6,0%; axit EDDS 115,2
A5 Vi Ca,EDDS 4,7% 202,8
Vidu3

Binh thi nghiém (ma POMA 09/05) duoc thiét lap cho 5 lan xt 1y 5 con 6¢ buou
vang (GAS), Pomacea canaliculata. Cac binh duge d6 1000 ml nude may vao va giit ¢

nhiét do 22°C. Oc duge cho vao cac binh cung véi 2 g ba.

Loai ba dugce néu trong bang dudi day duge 1am vao ngay trude ngady st dung.

St
phosphat

11 Céc thanh phan khac

A3

(Déi chimg)

Ba khong c6 hoat tinh, dudng
2.5% va phan con lai 1a bot mi

A4 1% Enviomet™ Dudng 2.5% va phan con lai 14
C265 3,5%; axit | bot mi
EDDS

A2 1% CayEDDS 3,5% | Budng 2.5% va ph?m con lai 1a

bot mi

Cac binh chtra dugc dong lai boi mot nép ¢6 nhiéu 16 nho dé thong hoi va duge
dat hoan toan ngau nhién trén cic ban cua nha kinh. Sau hai ngay nudc c6 cc ba con lai
dugc thay thé boi 1000ml nude may méi va ddng thoi bd sung mét dia 14 rau diép (duong
kinh = 7,5 ¢m) vao mdi binh.

56 0c buou vang chét dugc dém vao 2, 6 va 9 ngay sau khi xu ly. SO chet duoc
tinh vao thoi diém khi két thuc thi nghiém. Céc két qua thu dugc duogc thé hién trong

Bang 6.
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Cac két qua cia Bang 6 clia POMA 09/05: Oc buou vang chét vaio NGAY* 2, 4 va
ty 1€ chét vao Ngay 8.

NGAY | NGAY | S6 chét (%)
2 4
A3 Déi ching 0 0 0
A4 Véi Enviomet™ (C265 3,5%; axit 1,2 2.0 40
EDDS
A2 Vi Ca,EDDS 3.5% 2,6 2,8 56

NGAY* = S6 ngay sau xtr Iy
Vidud

Mot binh chira thir nghiém (ma JCT2-6) duge thiét lap hai lan cho viée xtr ly 5 con
oc buou vang (GAS), Pomacea canaliculata. Cac binh chira dugc d6 600 ml nudc may

vao va gilt ¢ 23-24°C. Oc dugc cho vao binh chira cing véi 2 g ba.

Loai ba dugc néu trong bang dudi day duge lam trude khi st dung.

Ma Sat 111 phosphat Cac thanh phan khac

A6 3,0% Enviomet™ C265 6,0%:; | Dudng 2,5%, va ph?m

' axit EDDS con lai 1a bot mi

A7 3,0% Ca,EDDS 5.8% Pudng 2,5%, va phin
con lai la bot mi

Cac binh chira duge dong lai bé”mcr nap c6 mét ludi dé thong khi va duoce dit hoan
binh chira toan ngau nhién trong hdp gd dugc gia nhiét. Sau hai ngay, cac ba con lai trong -
cac binh chra duoc loai bo, nude con lai duoc thay the bang 600 ml nude may mdi va bd
sung hai dia 1a rau diép (dudng kinh = 5,0 cm) vao mdi binh chira. Nuée va céc dia l4 rau

diép duoc thay thé tai mdi 1an danh gi tiép theo.
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Oc buou vang chét duge dém vao 2, 4 va 6 ngay sau khi xi 1y va tinh duoc ty 1&
chét trung binh. Cac két qua duoc the hién trong Bang 7.

Cac két qua cua JC2-6

Bang 7: Ty 1é ¢ buwou vang chét tinh theo % trung binh sau NGAY* 2, 4 va 6

S6 ngay sau xur Iy
2 4 6
Doi chimg 0.0 0,0 0,0
A6 V61 Enviomet™  C265 | 10,0 50,0 50,0
6,0%:; axit EDDS
AT Vi CaEDDS 5,8% 20,0 70,0 70,0

NGAY* = $§ ngay sau xir ly

Vidu$

Binh thi nghiém (mi POMA 09/03a) duoc thiét lap cho 5 lan xtr Iy 5 con ¢ buou
vang (GAS), Pomacea canaliculata. Cac binh duge d6 vao 1000 ml nude may va gitt ¢
nhiét d6 22°C. Oc dugc cho vao céc binh cung védi 2 g ba. Loai ba dugce néu trong bang

dudi day duge lam vao ngay trude ngay st dung.

St III phosphat Céc thanh phan khac
A3 - - B4 khong cé hoat tinh, duong
(Dbi ching) 2,5% va phan con lai 12 bot mi
A6 3,0 % Enviomet™ C265 | Buong 2,5% va ph?m con lai la-
6,0 %; axit EDDS | b6t mi
A8 3,0 % Hon hop 8% | Puong 2,5% va phan con lai 14
(Enviomet™ bot mi

C265 75 % va
CaCO525%)

Céc do chtra duoc dong lai bing ndp c¢6 ludi dé thong khi va duoc dit hoan toan
ngau nhién trong hdp gd duge gia nhiét. Sau hai ngdy, cac ba con lai duge loai bé, nudce
con lai dugce thay thé bang 600 ml nwde may méi va hai dia 14 rau diép dwgc dua vao mdi
dd chira (dudng kinh = 5,0 cm). Nude va cc dia 14 rau diép duoc thay thé tai mdi lan
danh gia tiép sau.

Oc buou vang chét duge dém vao 2, 6 va 9 ngay sau khi xtr Iy va tinh dugc ty 1€
chét trung binh. Cac két qua thu duge dugce thé hién trong Bang 8.

Céc két qua ctia POMA 09/03a
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Bang 8: Oc buou vang chét sau NGAY* 2,6, 9 va ty 16 chét & NGAY 9.

S6 ngay sau xir ly S6 chét (%)
2 6 9
A3 0 0 0 0
Déi chimg
A6 Vé6i Enviomet™ (€265 | 2,2 0.6 1,0 12
6%:; axit EDDS
A8 Vi hén hop 8,0% 2,0 3,0 3,2 60

NGAY* = S6 ngay sau khi xtt Iy
Vidu6

Thi nghiém binh (md POMA 09/03b) duoc thiét 1ap cho 5 lan xtr Iy 5 con ¢ buou’
vang (GAS), 6¢ Pomacea canaliculata. Céc binh duge d6 1000 ml nuée may vao va
duoc gilt & nhiét do 22°C. Oc duoe dua vao cac binh véi 2 g ba. Cac loai ba duoc néu
trong bang dudi day duoc 1am vao ngiy trude ngay st dung.

Sat 111 phosphat Céc thanh phan khac
A3 - - Ba khoéng c6 hoat tinh, duong
(Déi chimg) 2,5% va phan con lai 1a bot
mi
A6 3,0% Enviomet™ DPuong 2,5% va phan con lai
C265 6%; Axit | 1a bot mi
EDDS;
A8 3,0% Hén hop 8% | Buong 2.5% va phan con lai
(Enviomet™ 1a bot mi
C265 75 % va
CaCO325%)

Céc do chta duge diy biang nip c6 ludi dé thong khi va duoc dit hoan toan ngiu
nhién trong hdp dugc gia nhiét. Sau hai ngay, cc ba con lai trong cac do chira duogc lay
ra, nuée con lai duge thay thé bang 600 ml nude mdy méi va hai dfa 14 rau diép (dudong
kinh = 5,0 ecm) duge bd sung vao mdi d6 chira. Nudce va cac dia I4 rau diép duoc thay thé
tai mdi lan danh gia ké tiép.

Vige cho dn céc 14 rau diep duge danh gia vao 6 va 9 ngay sau khi xir Iy va viée
giam an tinh theo % trung binh dwoc quy cho do éc chét. Cac két qua thu duge dugce thé

hién trong Bang 9.

Cac két qua cia POMA 09/03b
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Bang 9: Viéc dn tai NGAY* 6, 9 va su giam 4n tinh theo % tai NGAY 9

S$6 ngay Sau Xt ly Su giam én
6 9 (%)
A3 100 200 0
Déi chimg
A6 V6i Enviomet™ C265 6%; 36 134 33
axit EDDS;
A8 Véi Hon hop 8% 0,0 64 68

NGAY* = S§ ngay sau xir 1y
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YEU CAU BAO HO

A

1. Ché pham di¢t dong vét gay hai thin mém bao gom:

chat diét dong vat gay hai thin mém;

chat phy gia ting cuong hoat tinh diét dong vat gy hai than mém bao gdm mudi
chtra canxi cua axit etylen diamin disuxinic hodc ion canxi va géc etylendiamin dlsuxunc
khac biét & chd, chat phu gia tang cuong hoat tinh diét dong vt gdy hai than mém nay cé
it nhét 0.6 mol canxi trén mdi mol cua g etylendiamin disuxinic; va

chat mang c6 thé dn dugc d6i véi cac dong vat than mém.

2. Ché pham theo diém 1, khac biét & chd, chat phu gia ting cuong hoat tinh ¢6 it nhat
mot mol ion canxi trén moi mol goc etylendiamin disuxinic.

3. Ché phdm theo diém 2, khac biét & chd, chat phu gia tang cuwdng hoat tinh ¢é it nhat
1,5 mol ion canxi trén mo6i mol goc etylendiamin disuxinic.

4. Ché pham theo dicm bat ky trong s6 cac diém tir 1 dén 3, khac biét & cho, ion canxi 1a
ion kim loai kiém tho duy nhat trong chat phy gia ting cuong hoat tinh.

5. Ché pham theo diém bét ky trong 56 cac diém tir 1 dén 4, khac bidt & chd, chat phu gia
tang cuong hoat tinh 1a mudi canxi ctia axit etylendiamin disuxinic.

6. Che phdm theo diém 5, khéc biét & chd, canxi la ion kim loai kiém thd duy nhét trong
mudi chira canxi.

7. Ché pham theo diém bét ky trong s6 cac diém tir 1 dén 6, khac biét & chd, chét phu gia
tang cudng hoat tinh bao gdm mudi dicanxi cta axit etylendiamin disuxinic.

8. Ché pham theo diém bat ky trong sb cac diém tir 1 dén 6, khac biét ¢ chd, hop chat
ting cudng hoat tinh bao gdm hdn hop ctia hop chit canxi va gbc etylendiamin disuxinic.

9. Ché pham theo diém 8, khac biét & chd, hop chit ting cudng hoat tinh 14 hon hop cia
hop chat canxi va axit etylendiamin disuxinic.

10. Ché pham theo di€ém 8 hodc di€ém 9, khac biét ¢ cho, hgp chat canxi duge chon tir
canxi hydroxit va canxi cacbonat.

1. Ché phdlll theo diém bt ky trong s6 cac d1em tir 1 dén 10, trong d6 ché pham nay bao

26m hop chét kim loai duoc chon tir nhém bao g0m sit, ddng, k&m nhom va hdn hop cua
ching.
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12. Ché phfim theo diém 1, khac biét & chd, chat diét dong vat gy hai than mém duoc
chon tr nhém bao gém sét phosphat, st chelat, t6t hon 1a duoc chon tir sét EDTA, sit
EDDS, sit polyphosphonat, sét HEDTA, sit IDA, sit DTPA; metaldehyt, methiocarb,
carbaryl, isolan, mexcarbat, mercaptodimethur, niclosamit, trifenmorph, carbofuran, axit
anarcardic, cac saponin c6 ngudn gbc thue vat, va hdn hop cua chung.

13. Che phém theo diém bat ky trong s6 cac diém tir 1 dén 12, trong d6 ché pham nay con
bao gom thém cac chat tao chelat khéc.

14. Ché pham theo diém 13, khéc biét & chd, cac chat tao chelat dugc chon tir nhém bao
gom EDDS, EDTA, HEDTA, DTPA, IDA, HEDP, MGDA, GLDA va céc din xuét cia
chang. va hon hop cia ching,.

15. Che pham theo diém bat ky trong s cac diém tr 1 dén 14, trong dé ché pham nay con
bao gom chat diéu chinh pH.

16. Ch€ pham theo diém 15, khéc biét & chd, chit didu chinh pH dugc chon tir nhém bao
gom canxi cacbonat, kali cacbonat, kali hydroxit, axit ascorbic, axit tartric, va axit xitric.

17. Ché pham theo diém bat ky trong s6 cac diém tir 1 dén 16, khac biét & chd, pH nim
trong khoang tir 5 dén 9.

18. Ché phim theo diém 11, khac biét ¢ chd, ti 18 mol cta kim loai v&i phu gia ting
cuong hoat tinh nam trong khoang tir 1:0,02 dén 1:58.

19. Che pham theo diém 11, khéac biét ¢ chd, kim loai 6 mit (trong hop chat kim loai)

N

v61ndng d¢ trong ché phdm nam trong khoang tir 200 dén 20.000 phén triéu.

20. Ch¢ pham theo diém bat ky trong s6 cic diém tir 1 dén 19, khac biét ¢ cho, chat phu
gia tdng cuong hoat tinh ¢6 mit véi ndng do trong khoang tir 0,2 dén 6,0% theo trong
luong cia ché pham..

21. Ché phim theo diém bat ky trong s6 cac diém tir | dén 20, khac biét & cho, chat mang
la thire dn cua ddng vat gy hai thin mém.

22. Ché phém theo diém 21, khac biét & chd, thic in cia dong vat giy hai thin mém
duoc chon tir nhém bao gdém bot mi, ngil cde ¢6 laa mi, co dang bot, thach tring, gelatin,
banh ¢6 dau, lta mi lam thic 4n cia vat nudi, dau twong, yén mach, ngod, cam quit
nghién, gao, trai cay, phu phém tr cd, duong, hat rau ¢6 vo, hat ngii cdc ¢6 v0, casein, bdt
huyét, thirc an c6 xuong, men bia, m&, san pham cua bia, va hdn hop cta ching.

23. Ch¢ pham theo diém 22, khac biét & chd, thirc in cta dong vat gay hai than mém la

hon hop thire &n c6 xuong - bot mi ¢6 i 1¢ thie in cé Xuong v6i bot mi trong khoang tir
50:50 dén 90:10.
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24. Che pham theo diém 1 I, khac bigt & cho hop chat kim loai don duge chon tir nhém
bao gom sat duoce nghlen rit nho, protein sit, mudi sit, sat hydrat cacbon, protein don
mudi dong, céc doncr hydrat cacbon, protein kém, mudi kém, cic kém hydrat cac,bon
protein nhom, mudi nhém, cac nhom hydrat cacbon, va hén hop ctia chung.

25. Chc pham theo dmn 24, khac bit o chd, hop chat kim loai don dugc chon tir nhom
bao gdm sat axetat, sit clorua, sat phosphat, hén hop sét phosphat/natri Xitrat, natri sal
phosphat, st pyrophosphat, st nitrat, st amoni sulfat, sit albuminat, sat sulfat, sal
sulfua, sét cholin xitrat, sat glyxerol phosphat, sit Xitrat, sdt amoni Xitrat, sit fumarat, sit
gluconat, sit lactat, sét sacarat, sit fr uctat, sit dextrat, sit suxinat, st tartr at, dong axetat,

dong clorua, dong phosphat, dong pyrophosphat, dong nitrat, ddng amoni sulfat, dong
albuminat, dong sulfat. dong gluconat, dong lactat, dong sacarat, dong fructat, ddng
dextrat, k&m axetat, kém clorua, k&m phosphat, k&m pyrophosphat, kém nitrat, kém
amoni sulfat, kém albuminat, k&m sulfat, kém gluconat, kém lactat, k€m sacarat, k&m
fructat, kém dextrat, nhém axetat, nhém clorua, nhom phosphat, nhém pyrophosphat,

nhom nitrat, nhom amoni sulfat, nhém albuminat, nhom sulfat, nhém gluconat, nhém
lactat, nh6m sacarat, nhom fructat, va nhom dextrat.

26. (,hc phim theo diém bAt ky trong s6 céc diém tir 1 dén 25, trong d6 ché pham nay con
bao gdm vit lidu phan bon.

27. Ché phém theo diém 26, khac biét & chd, phén bén 1a phan bén dang hat.

28. Ché pham theo diém 1, khac blCt & chd, hop chit diét dong vat giy hai thén mém
duoc chon tr nhém bao gdm axit sit (III) etylen diamin disuxinic, axit sit (I1) etylen
diamin disuxinic, axit déng etylen diamin disuxinic, axit k&m etylen diamin disuxinic,

axit nhom etylen diamin disuxinic, va hon hop cia ching; va chét phu gia tang cudng
hoat tinh di¢t dong vat gy hai thain mém Ia Ca,EDDS. :

29. Che phim theo diém 28, khac biét & chd, chit mang 14 thirc 4n cta dong vat giy hai
than mém.

30. Ché pham theo d1em 28, trong d6 ché pham nay con bao gém chét dong hoat tinh diét
dong vat gy hai than mém.

31. Che phdm theo diém 30, khac bigt ¢ chd, chit dong hoat tinh di¢t dong vat gdy hai
thain mém duoc chon tir nhém bao gdm st phosphat, sit EDTA, sit HEDTA, sit
polyphosphonat, metaldehyt, methiocarb, carbaryl, isolan, mexcarbat, mercaptodimethur,
niclosamit, trifenmorph, carbofuran, axit anarcardic, céc saponin ¢6 ngudn goc thuc vat,
va hén hop cua chung.

32. Ché pham theo diém 28, khac biét & chd, thanh phan kim loai c6 mit v6i ndng do
nam trong khodng tir 0,5 dén 9,0 % trong luong ciia ché pham. :
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33. Ché pham theo diém 29, trong d6 ché pham nay con bao gdm vét lidu phan boén.

34. Ché pham diét dong vat gy hai than mém theo diém 1, trong d6 ché phim nay bao
gom ion canxi va goc etylendiamin disuxinic.

35. Ché pham diét dong vat gy hai thin mém theo dn,m 1, khac biét ¢ chd, chit phu gia
tang cuong hoat tinh diét dong vat gy hai than mém bao gém hdn hop cua hop chat
canxi va gdc etylendiamin disuxinic, trong d6 hop chit canxi dugc chon tir canxi
hydroxyt va canxi cacbonat.

36. Phuong phép digt dong vt gy hai than mém c6 st dung che pham theo diém bt ky
trong s6 cac diém tir 1 dén 35, trong d6 phwong phip nay bao g6m budce cho ba chira ché

pham diét dong vat giy hai than mém nay vao nudc.

37. Phuong phap diéu ché ché pham diét dong vét gdy hai than mém theo diém bt ky
trong so cac diém tir 1 dén 35, phuong phap nay bao gom cac bude:

tron cac thanh phan cua ching dé tao thanh mét hon hop bot nhdo; va

nghién nho hdn hop bét nhiio dé tao thanh san pham dang bot, hat, khéi hoic vién.
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