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(54) PHUONG PHAP XUA PUOI CHIM KHOI MUC TIEU

(57) Bang cach sir dung cac chat tao ra ddu hiéu truc quan c6 thé hién cac dic trung quang
ph6 mot cach déy du tuong tu nhu viée xur ly bang chat xua duél chim dugc dung trudc
day, lwong chat xua dudi dugc sir dung trong cac ung dung tiép theo hodc 1ap lai c6 thé
dugc giam dang ké trong khi van c6 hiéu qua xua dudi chim. 'Phuong phap xua dudi chim
khoi myc ti€u bao gom cac budc dung trong lan xur 1y thtr nhét chat xua dudi chim d6i voi
muc tiéu voi lugng ¢6 hiéu qua dé xua dudi chim dang quan tdm. Sau do, mot hodc nhiéu
lan xir Iy bd sung duoc ap dung dbi voi muc tiéu nay bao gom viéc dung chit tao ra déu
hiéu truc quan c6 thé hién phd hip thu tia cyc tim hodc mau sac du tuong tu nhu lan xur 1y
bang chat xua dudi duoc ding trudc day. Trong cac ing dung tiép theo, chat xua dudi chim
c6 thé duoc dung voi lu:ong nho6 hon dang ké so véi lugng ding trong lﬁn xtr 1y thr nhat.
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Dan chiéu den don c¢6 lién quan

Pon nay tuyén bb cac quyén uu tién theo 35 U.S.C. 1.19 (e) ciia don yéu cau
cip patent MY tam thoi s§ 62/021393, ndp ngay 07 thang 7 ndm 2014, ndi dung

cua moi don duge dua vao trong ban mo ta sang ché nay bang cach vién dan.
Linh vuc ky thuat dwoc deé cap

Sang ché lién quan dén ché pham va phuong phap dé xua dudi chim hoang

da ra khéi noi va cac thuc pham muyc tiéu.
Tinh trang k§ thuét ciia sang ché

Mot vai loai chim gay thiét hai kinh té cho viéc san xudt néng nghiép trén
khip nuéc M§. Vi du, chim két canh do (agelaius phoeniceus), sdo d4 (quiscalus
quiscula), va chim chia v6i diu mau ndu

Chia v6i dau nau gay ra thiét hai khoang 13,4 triéu d6 la cho viéc san xuét
lta gao Hoa Ky vao nam 2001 (Cummings et al. 2005, Economic impacts of
blackbird damage to the rice industry. Wildlife Damage Management Conference.
11: 317-322). Thiét hai kinh t& dang ké do chim ciing phét sinh déi v6i mot sb loai
cdy trong khac, bao gdm, nhung khong chi gidi han nhu & bép, trai cdy, ngii cc,
dau, rau diép, ke, yén mach, 1ia gao, cay tréng theo hang, lua mién, huéng duong,

cdy qua hach, cd, rau, va lua mi.
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Nhiing nd lyc d& quan ly thiét hai ddi vé6i lta va cac céy trong khéc bao gém
viée st dung mét loat cac chit xua dudi va nhing giai phép thay thé quan ly khéng
gdy chét nguoi khac (Werner et al. 2005, Evaluation of Bird Shield™ as a
blackbird repellent in ripening rice and sunflower fields. Wildlife Society Bulletin.
33: 251-257). Vi du, chét xua dubi héa hoc c6 thé duge st dung nhu 14 phuong
phap xtr Iy hat d& 1am giam anh hudng cta chim dén cdy trong méi hodc nhu cac
tmg dung trén khong dé giam mirc d6 chim tan an trai cay chin.

Metyl va dimetyl anthranilat (1an luot 13 MA va DMA) 1a dan xuét este cia
axit anthranilic (con dugc goi 1 axit orthoamino-benzoic). MA, DMA va cac din
xuét khac cta axit anthranilic cling nhu este clia axit phenylaxetic, dugc biét 1a tac
nhan xua dudi chim v6i cac phuong an duge uu tién 1am céc chét phu gia thire 3n
dé ngan chin su thit thoat thirc in (cac patent M§ s6 2967128 va 4790990), va lam
hop chét chéng su chian tha ddi véi ngdng va thién nga (Mason, J. R. et al. ,
"Anthranilate Repellency to Starlings: Chemical Correlates and Sensory
Perception", JOURNAL OF WILDLIFE MANAGEMENT, 53:55-64 (1989)).
Cinamamiy cling d3 duoc thé hién 13 tac nhin xua dudi chim (Crocker & Perry,
PLANT CHEMISTRY AND BIRD REPELLENTS, 132: 300-308 (1990) ).

Patent My s6 2967128 boc 10 viée dua MA va cac din xuét este khac cla
axit anthranilic 1am tic nhan xua dudi chim vao trong thic an hodc chit phu gia trir -
sau hodc vao trong chét 16ng can dwoc phun vao chat lidu. Patent M§ s6 4790990
cho biét tac nhén xua dudi cé thé bi méc it nhit mét phan trong chat din rin dé
nang cao sy n dinh ctia n6. Chét dan ran c6 thé 1a tinh b(f)t‘dugc lam bién tinh, dau
hodc polyme ma tao vi nang tic nhan xua dudi nay.

Schafer et al. (1983, The acute oral toxicity, repellency, and hazard potential
of 998 chemicals to one or more species of wild and domestic birds. Archives of

Environmental Contamination and Toxicology. 12:355-382) da xé4c dinh cafein 1a
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thudc tri bénh cum gia cdm tiém ning véi doc tinh twong déi thip (LD50 = 316
mg/kg d6i voi chim sdo d4 chiu Au [sturnus vulgaris]). Avery va Cummings
(2003, Chemical repellents for reducing crop damage by blackbirds. Pages 41-48
in Linz G. M. Prc;ceedings of the management of North American blackbirds
symposium. The Wildlife Society Ninth Annual Conference, ngay 27 thang 9 nam
2002, Bismarck, North Dakota, M¥) da phat hién ra rang 2500 ppm cafein giam
76% kha nang tiéu thu gao trong sb cac con chim két canh d6 tréng bér_lg diéu kién
nudi nhdt. Chim két tiéu thu it hon 10% hat gao duoc xtr Iy bang 10000 ppm cafein
va 16n hon 80% hat gao khong dugc xtr ly trong diéu kién thuc & Tay Nam
Louisiana, Hoa Ky (Avery et al. 2005, Caffeine for reducing bird damage to newly
“seeded rice. Crop Protection.24: 651-657).

Pé nang cao hiu qua ciia mot sé chat xua dudi, tic nhan chit xua dudi da
duoc két hop véi d4u hiéu thi giac hoac mau sic. Cac diu hiéu thi gidc hodac mau
sdc ndy phuc vu canh bao phong ngira d6i v6i chim. Chim dé dang hoc cach lién
tudng cac dau hiéu thi giac dén nhing trai nghiém thic an khé chiu [Mason, Direct
and observational avoidance learning by red-winged blackbirds (Agelaius
phoeniceus) : the importance of complex visual stimuli. In:In: T. Zentall and B. G.
Galef, Editors, Social Learning: A Biopsychological Approach, Lawrence
Erlbaum, Hillsdale, N. J. (1988) , pp. 99-115]. ’

Trong khi mui vi giéng nhu tac nhén kich thich c6 diéu kién hiéu nghiém
nhit trong qua trinh tiéu thu thic 4n & dong vat c6 vii [Garcia, Food for Tolman:
cognition and cathexis in concert. In: T. Archer and L. Nilsson, Editors, Aversion,
avoidance and anxiety, Erlbaum, Hillsdale (1989), pp. 45-85], s& thich thirc dn cta
loai chim cut dau tring (Colinus virginianus) bi anh hudng béi mau sdc cla thirc
an, va hinh anh kich thich c6 thé thuc sy 1am lu mod mdi vi ndi bat khi didu chinh

su khong mubn bi bénh [Wilcoxon et al. 1971, Illness-induced aversions in rat and
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quail: relative salience of visual and gustatory cues, Science, 171:826-828]. Su 4c
cam d6i voi thie an ¢6 thé dugc diéu chinh & loai chim két canh d6 (agelaius
phoeniceus) bang cach st dung dng doc (methiocarb va lithi clorua) dugc két hop
v6i yén mau [Mason and Reidinger, 1983, Importance of color for methiocarb-
induced food aversions in red-winged blackbirds, J Wildl Manage, 47:383-393]:
yén mau khéc v6i mau sic duge két hop véi LiCl duge wu tién thong qua 4 tuin
thr nghi€m trude xir ly. |

Hon thé nita, chim cing loai ma d& quan sat cac sy kién diéu chinh chdng
d6i twong ty hinh thanh sy 4c cAm mau sic lién tuéng dén ching tw nhidm doc,
mac du tu ching khong an cac chit doc [Mason et al. 1984, Comparative
assessment of food references and aversions acquired by blackbirds via
~observational learning, Auk, 101:796-803]. Tuong tu, chim khdu mé do (quelea
quelea) [Elmahdi et al. 1985, Calcium carbonate enhancement of methiocarb
repellency for quelea, Trop Pest Manage, 31:67-72] va chim bd cau c6 ddi tai dic
biét (Zenaida auriculata) [Rodriguez et al. An integrated strategy to decrease eared
dove damage in sunflower crops. Trong b4o céo: JR Mason, Editor, Repellents in
wildlife management: proceedings of a symposium, National Wildlife Research
Center, Fort Collins (1997), tir trang 409 dén 421] d3 tranh céc cy trong duogc xir
ly bang nhém canxi cacbonat khi sy ¢6 mit ctia bot mau tring dugc lién tuéng dén
methiocarb - gay nhiém doc. Vi vdy, it nhat d6i v6i chim an hat, mau sic c¢6 thé 1a
d4u hiéu nhén thuc chi phéi trong sudt qua trinh tiéu thu thirc an va kich thich thi
gidc c6 thé 1am tang hidu qua cia chit xua dubi hoa chit cach dung dé giam thiét
hai do chim cho san xuét néng nghiép [Avery and Mason, 1997, Feeding responses
of red-winged blackbirds to multisensory repellents, Crop Prot, 16: 159-164] va
[Nelms and Avery, 1997, Reducing bird repellent application rates by the addition
of sensory stimuli, Int J Pest Manage, 43: 187-190].
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Tuy nhién, mic du cac tién bd nay hodc tién bo khac, van 14 can thiét khi
duy tri hé théng cai tién dé xua dudi chim. Viéc sir dung chit xua dudi hoa hoc
thuong bi han ché bdi nhidu yéu t8, bao gdm chi phi, tic dong moi trudng va an
toan thirc &n chin nudi. Do d6, chat xua dudi chim khéi muc tiéu c6 hiéu qua lau
dai (vi du, thuc phim hoic dia diém) thuong doi hoi viée ap dung 13p di 1ap lai chét
xua dudi hoa hoc. Tuy nhién, viéc ap dung lap di ldp lai khong chi lam tang chi
phi, ma viéc ap dung lap lai nhu vay cé thé duoc gidi han ndng d6 téng hop cho

phép hop phép cua tadc nhan xua dudi cho mdi mua.
Ban chit ky thuit ciia sang ché

Téc gia sang ché da phat hién ra cac ché phim va cac phuong phép cai tién
dé xua dudi chim bang cach sir dung céc chat xua dudi két hop v6i cac chit tao ra
dau hiéu truc quan. Biang cach sir dung chét tao ra ddu hiéu truc quan thé hién dic
trung quang phd mot cach day du tuong tu nhu viée xur ly bang chét xua dudi chim
dugc dung trude day ma chim khong thy 13 su khac biét giita cac 1an xur ly, luong
cac chét xua dudi c6 thé duoc giam dang ké va con xua dudi hiéu qua chim.
Phuong phap theo sang ché nay dé xua dudi chim khoi muc tiéu bao gdm viéc ap
dung 14n xir Iy d4u tién bang chét xua dudi chim muc tiéu véi mot luong c6 hidu
quéa dé xua dudi chim déng quan tdm. Sau d6, mdt hodc nhiéu 14n xtr 1y bd sung
dugc ap dung d6i v6i muc tiéu bao gém viée str dung chét tao ra dau hiéu truc
quan c6 thé hién dic trung quang phd mét cach day du tuong tu nhu vide xur ly
bing chit xua dudi dugc dung truéc day. Trong cac ing dung tiép theo, chit xua
dudi chim c6 thé duogc loai bd hoic duge dung véi lugng nhd hon dang ké so voi
lan xtr ly dAu tién, va chét tao ra d4u hiéu truc quan dugc dung véi luong c6 hiéu

qua dugc chim nhan thiy r6 rang.



37148

Theo su phat hién nay, muc dich ctia sang ché 1a d& xuat phuong phép va
ché phdm cai tién dung dé xua dudi chim khoi muyc tiéu.

Muc dich khac cta sang ché 1a d& xuét phuong phap va ché pham cai tién
dung d& xua dudi chim bang cach sir dung lugng giam déng ké chét xua dudi chim
trong sudt thoi gian cn xua dudi.

Muc dich khéc nita cia sang ché 1a dé xuét phuong phap va ché pham cai
tién ding dé xua dudi chim bang cach st dung nhiéu tng dung ctia chat xua dudi
chim trong d6 luong chit xua dudi c6 thé duoc giam dang ké sau lan dung dau tién.

Céc muc dich va uu diém khéc cta sang ché s& tré nén r8 rang tir phdn mo ta

tiép theo.
MO ta vin tit ciac hinh vé

Fig.l minh hoa su lua chon chuin cac loai chim trong 1dng riéng déi véi
thirc an da dugc xu ly (vi duy, chét tao ra ddu hiéu hép thy tia cuc tim) so véi thic
an khong duoc xir Iy (vi du 1). Cac két qua chuin biéu thi su Iya chon khong phu
thudc vao cac trinh tu xua dudi. Muc tiéu thu thirc an da duogc xir Iy va khong duoc
xtr ly khong c6 khac biét trong s6 11 chim trong thir nghiém 4 ngay (P = 0,234).

Fig.2 minh hoa su lua chon chuén cac nhém chim trong 1dng d6i v6i thie an
da duoc xu ly (vi du, chét tao ra ddu hiéu hép thu tia cuc tim) so v&i thie @n khong
duoc xir 1y (vi du 1). Két qua chuén biéu thi su lya chon khong phy thude vao cac
trinh tw xua dudi. Mic tiéu thu thic an di dugc xut ly va thic dn chua duge xir ly
khong c¢6 khac biét trong s6 5 16ng chim (mdi 16ng c¢6 5 con chim) trong thir
nghiém 4 ngay (P = 0,419).

Fig.3 minh hoa su lwa chon chuan cac nhém chim trong 16ng d6i vai thic an

da duoc xur ly (vi du, chét tao ra dau hiéu hép thu tia cuc tim) so véi thire dn khong
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duoc xu 1y tiép theo dé thay ddi didu kién xua dudi (vi du 1). Mirc tidu thu thirc in
da duoc xr Iy nho hon so véi thire dn khong duge xur ly trong s6 10 16ng chim
(mdi 1dng ¢6 5 chim) trong sudt thir nghiém 4 ngay (P <0,001).

Fig.4 minh hoa muec ti€u thu thir nghiém chim trong 16ng riéng tiép theo dé
thay ddi diéu kién xua dudi (vi du 2). C4c nhom thay dbi diéu kién tir 1 dén 3 nhan
duoc mdt bat hat hudng duong da dugce xtr ly bang chét tao ra dAu hiéu hép thu tia
cuc tim (nhém dbi ching), chét xua dudi trén co sé anthraquion (nhém thay dbi
diu kién anthraquinon), hoic chét xua dudi dua vao metyl anthranilat (nhém thay
d6i diéu kién metyl anthranilat); tat ca cac chim ciing duge dua thirc in vao da day
bing dng véi 2 g hat huéng duong da dugce xir Iy theo nhoém thay doi diéu kién ctia
chung trong sudt thoi gian thay d6i diéu kién 1 ngdy dé dam bao dau hiéu phong
ngira/viéc thay ddi diéu kién sau khi n vao bung. Tét ca cac chim (nhém tir 1 dén
3) sau d6 di dugc cung cdp hat huéng duong chi duge xur 1y bang chét tao ra ddu
hiéu hép thu tia cyc tim trong thir nghiém 4 ngay. Mc tiéu thy huéng duong trong
s cac chim da dugc thay d6i didu kién véi cac chit xua dudi trén co s&
anthraquinon- hodc metyl anthranilat nhé hon dang ké ma duoc thé hién & cac
chim trong nhém d6i chimg (P <0,001).

Fig. 5 minh hoa theo cach so sanh sy xua dudi chim cua thire 3n di duge xur
ly béng 0,02 dén 0,5% chit xua dudi va 0,2% déu hiéu tia cuc tim ("chét xua dudi
+ d4u hiéu") va thie an da duoc xtr 1y chi bang 0,02 dén 0,5% chit xua dudi ("chat
xua dudi") nhu dugc mod ta trong vi du 3. Su xua dudi cta viée xit ly bang "chét
xua dudi + diu hiu" 1a 49% déi vé6i 0,02% va 0,035% ndng do chét xua dudi

“hudng muc tiéu; trai lai, viéc xua dudi cua viée xtr ly béng "chét xua dudi" 1an luot
chi 1 23% va 34% ddi véi 0,02% va 0,035% ndng d6 chat xua dudi huéng muc
tiéu. Trong khi chinh ddu hiéu tia cuc tim khéng xua dudi chim thir nghiém (vi du

1; Werner et al. 2012, The role of a generalized ultraviolet cue for blackbird food
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selection. Physiology & Behavior. 106: 597-601), kha ning xua dudi dong van
bidu hién tir viéc bd sung déu hiéu tia cuc tim ddi véi cac ndng d6 tuong dbi thip

cta viéc xur ly thirc an bang chat xua duoi.
M0 ta chi tiét sang ché

Tréai v6i cac ddu hiéu truc quan dugc md ta trong giai phap ki thuét da biét
1a nhitng mau séc khéac nhau (ttc 13, khac nhau tir chét xua dudi) ma chim hoc céach
lién tuong dén phan tng tiéu cuc (giy ra béi cac chat xua dudi duge dung dong
thoi) va do do6 tranh, céc dau hiéu truc quan cla sang ché thé hién cac dic trung
quang phd mot cach diy du tuong tw nhu viée xtr Iy bang chat xua dudi dugc ding
trudc v6i ma chim khong phan biét mét cach rd rang gitra hai hozc cac 1an xt ly.
Viéc st dung két hop diu hiéu truc quan theo sang ché véi chat xua dudi cho phép
ndng do chét xua dudi duoc giam tiép theo ddi v6i tmg dung thir nhat (Werner et
al. 2008, Food color, flavor, and conditioned avoidance among red-winged
blackbirds. Physiology & Behavior. 93: 110-117, lugng cia n6 dugc dua vao trong
ban md ta sang ché nay bang cach vién dén).

Céc phuong phép va ché phdm cua sang ché c6 hiéu qua dé xua dudi chim
khoi muc tidu dang quan tdm bat ky (vi dy, thiic dn hozc noi ¢ thirc dn). Tt hon

13, sang ché dugc str dung dé xua dubi chim hoang da bao gdm, nhung khong chi
gi6i han & chim két (Icteridae), bao gdbm chim két canh do (agelaius phoeniceus),
sdo da (quiscalus spp.), chim két diu vang (Xanthocephalus xanthocephalus), va
chim chia voi ddu mau niu (Molothrus ater); chim sdo d4, bao gdbm chim sao d4
chau Au (Sturnus vulgaris); ngdng, bao gbm ngdng Canada (Branta canadensis),
ngdng (B. hutchinsii), va ngdng tuyét (Chen caerulescens); qua, séu, thién nga, ga

16i, ga tAy hoang di, chim bo clu, chim sé, chim gd kién, chim son ca, hoa mi,
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chim sé, va chim waxwing.

Chét xua dudi chim ma 1a thich hop dé st dung trong séng ché 14 cac chét c6
hiéu quéa lam chét xua dudi so cap va/hogc thir cip. Céc chét xua dudi so cép cb
- dac trung (vi dy, huong vi khé chiu, mui hdi, nglra) ma gay ra sy triét tiéu phéan xa

hodc hanh vi trén thoat & dong vat. Trai lai, chét xua dubi thi cép tao ra hi€u ung
sinh 1y bat loi (vi du, bénh tit, dau), ma lan lugt dugce lién tudng dén chét kich
thich cam giéc tranh tiép theo (vi du, mui, vi, dAu hiéu truc quan; Werner & Clark
2003, Understanding blackbird sensory systems and how repellent applications
work. In: Linz, GM, ed. Management of North American Blackbirds. Washington,
D.C.: United States Department of Agriculture; p31-40).

Céc chit xua dudi chim da duoc mé ta trude day va la rat thich hop dé str
dung theo sang ché nay va bao gdm, nhung khong chi gi6i han anthraquinon &,
flutolanil, anthranilat (ké ca metyl va dimetyl anthranilat), methiocarb, cafein,
clorpyrifos, (xyhalothrin cdng), metyl phenyl axetat, etyl phenyl axetat, 0-amino
axerophenon, 2-amino-4, 5 -dimetyl exetophenon, veratroyl amin, aldehyt xinamic,
axit xinamic, xinamit, va chitosan. Cac chit ndy co thé dugc st dung mot minh

“hoic két hop. Tuong tu, cac k¥ thuat dé img dung céc chit nay ciing 13 da biét va
da duoc md ta, k& ca cac ché phim, cac ty 1& ing dung, va cic k¥ thuét ung dung.
Xem, vi du, (patent My s6 3. 941. 887) Hermann mé t& viéc st dung cac
anthraquinon, Wilson (cong bd don yéu cau cip patent My 2007/0178127 Al) mb
ta viéc st dung flutolanil, (patent cua My s6 2. 967. 128) Kare va Mason (patent
M5 s 4. 790. 990) mb ta viéc st dung anthranilat va este cla axit phenyl axetic,
Crocker va Perry (1990, anthrequinon trén) mo ta viéc sir dung xinamit, Schafer et
al. (1983, anthrequinon trén) va Werner va cac dong tac gia (2005, Caffeine
Formulation for Avian Repellency. J Wildlife Management, 71:1676-1681) md ta

viéc st dung lan lugt cafein va cafein benzoat cong, va Preiser (patent My s0 5.

-10-



37148

549. 902) md ta viéc st dung cac anthranilat bat ky, metyl phenyl axetat, etyl
phenyl axetat, 0-amino acerophenon, 2-amino-4, 5-dimetyl exetophenon, veratroyl
amin, aldehyt xinamic, axit xinamic hogc xinamit, lugng ctia mbi chit trong sd céc
trich d4n duoc dua vao trong ban md ta sang ché nay bang cach vién dan. Nhidu
ché phim chira cac chét xua dudi nay ciing c6 bén, bao g6m nhung chi khong gi6i
han &, 9,10-anthraquinon (AVIPEL, FLIGHT CONTROL PLUS, AV-1011, va
AV-2022, dugc ban trén tit ca cac thi truong bdi Arkion Life Sciences, New
Castle, DE), flutolanil (GWN-4770 va GWN-4771, duoc ban bdéi Gowan
Company, Yuma, AZ), metyl anthranilat (BIRD SHIELD, dugc ban boi Bird
Shield repellent Corp. , Spokane, WA) , methiocarb (MESUROL, dugc ban béi
Cong ty Gowan , Yuma, AZ), cafein (Flavine North America, Inc. , closter, NJ), va
clorpyrifos (cyhalothrin cdng; coban, dugc ban bdéi Dow AgroSciences,
Indianapolis, IN).

Nhu néu trén, cac chét tao ra ddu hiéu truc quan thich hop cta sang ché thé
hién dic trung quang phd mét cach diy di twong ty nhu viée xur ly bang chét xua
dudi duge dung trude ddy ma chim dang quan tim khong truc quan phén biét gifta
céc chit tao ra ddu hiéu truc quan va cac chat xua dudi chim hodc ché pham dung
trong phuong phép xi ly thir nhit dé xua dudi chim. Vi du, & minh hoa va khong
bi giéi han & d6, cac chét xua dudi chim dugc wu tién 1a anthraquinon, flutolanil,
anthranilat, methiocarb, cafein, va clorpyrifos (cyhalothrin cong) tat ca thé hién su
hép thu UV-A (6 bude song nim trong khoang tir 320 dén 400 nm) va/hodc UV-B
(6 budc séng nam trong khoang tir 280 dén 320 nm). Do d6, cac chét tao ra dau
hiéu truc quan thich hop nén thé hién su hép thu tia cuc tim & hodc du gén cac
budc séng ndy. Cac chét tao ra ddu hidu truc quan khac rat thich hop dé st dung
theo sang ché, va c6 thé duoc x4c dinh bing cach x4c dinh quang phé hép thu UV

cta chit xua dudi chim déng quan tdm (hodc ché phim dung trong 1an xir 1y thir
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nhét ma chéat xua dudi dugc dung) va tmg cir clia cac hop chét hodc chét hap thu
UV, viéc chon céc chit tao ra ddu hiéu truc quan va cac chét hép thu UV ma c6
quang phd hip thu UV hodc mau sic hau nhu giéng nhu ctia chit xua dudi chim
hodc chét ding trong lan xir ly thir nhit. Quang ph6 hap thu UV clia cac chat xua
dudi chim va cac chét tao ra ddu hiéu truc quan co thé duoc xac dinh mot cach dé
dang bang k§ thuat phan tich quang phd thong thudng. Mic du chinh chét tao ra
d4u hiéu truc quan c6 thé ¢ hidu qua nhu chét xua dudi, théng thudng, cac chit
dau hiéu truc quan s€ thé hién khong c6 muc théng ké dang ké viéc xua dudi hodc
thu hut chim vé diéu kién khi dugc ding mot minh. Cac chét tao ra dAu hiéu truc
quan dugc uu tién sir dung theo sang ché bao gém, nhung khdng chi gigi han &,
titan (IV) oxit (Ti0,), trisiloxan, siloxan, va cac chat hap thu UV-B va/ hoic UV-A
khac.

Luong chét xua dudi chim duge st dung s& thay ddi tir cac Gmg dung ban
dau dén cac tmg dung tiép theo. Trong ting dung ban dau (cling nhu ing dung bét
ky sau nay khi khong c6 chét tao ra ddu hiéu truc quan), luong chéit xua dudi duoc
chon dé xua dudi c6 hiéu qua chim khéi muc tiéu duogc xtr ly (tic 13, thirc &n hoic
dia diém). Vi vay, khi dugc str dung trong ban mo ta sang ché nay, "lugng c6 hiéu
qua" dugc dinh nghia la lugng ma tao ra kha nang xua dudi dang ké chim khoéi muc
tiduduge xtr ly so véi dbi chimg chua duge xir 1y (chét xua dudi). Luong hiéu qua
thuc té s& thay ddi vé6i chat xua dudi cu thé duoc chon, ché phém chira nd, chim
gay hai, muc ti€u, va cac yéu t6 méi truong, va cb thé duoc dé dang dugc xac dinh
boi thir nghiém duoc diu chinh théng thuong. Cac lugng va cac ché pham thich
hop dugc mo ta trong giai phap k¥ thuat da biét nhu néu trén, va cling dugc cung
cap boi cac nha san xuat va cc nha cung cap chat xua dubi. P& lam vi du va khong
bi giéi han & d9, trong Umg dung ban dau, luong duoc wu tién cia anthroquinon

(AVIPEL, FLIGHT CONTROL PLUS, AV-1011 hodc AV-2022) l1a khoang 2000
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ppm thanh phan hoat tinh (a. i.) d6i vi hau hét cac chim, nhung c6 thé nhé t&i 600
ppm a. i. ddi véi chim son ca, lugng duogc uvu tién cta flutolanil 1a 35000 ppm
(GWN-4770) hoac 15000 ppm (GWN-4771), lugng dugc uu tién cua anthranilat
(BIRD SHIELD) la 80000 ppm a. i. , luong dugc uwu tién cia methiocarb
(MESUROL 75 -W) ndm trong khoang tir 1250 ppm a. i. d6i v6i chim két dén 30
ppm a. i. d6i v6i chim son ca va 15 ppm a. i. d6i v6i chim hoa mi, chim séo d4,
chim sé, va chim waxwing, lugng dugc uu tién cla cafein (1:1 cafein cong véi
natri benzoat) 1a 3500 ppm a. i. , va lugng dugc uu tién cia clorpyrifos cdng (-
“xyhalothrin (coban) 1a 2500 ppm a. i. Cling dugc hiéu rang trong khi chit tao ra
dAu hiéu truc quan c6 thé dugc ding véi tmg dung xua dudi ban dau, tmg dung cia
né vao thoi diém nay khong tao ra uu diém va c6 thé duge bo qua cho dén khi cac
tmg dung tiép theo duoc thuc hién.

Trong cac tmg dung tiép theo, trong d6 chit xua dudi chim duoc ding cling
véi chét tao ra dau hiéu truc quan, luong cla cic chét tao ra ddu hiéu truc quan
duoc giam dang ké. Trong cac ng dung sau d6, luong thich hop cla chét xua dudi
¢6 thé ndm trong khoang tir 2 dén 60% lugng dugc st dung trong cc Ung dung
ban diu, tét hon 1a nim trong khoang tir 10 dén 60% lugng dugc sit dung trong cic
mg dung ban dau, t6t hon nita 13 nim trong khoang tir 25 dén 60% luong duoc sir
dung trong cac ung dung ban dAu, va tét nhit 12 ndm trong khoang tir 40 dén
khoang 60% lugng dugc st dung trong cac img dung ban dAu. Céc tac gia sang ché
cling d3 bat ngd phat hién ra rang trong céac ting dung trong d6 lugng chét xua dudi
s€ giam dang ké, tirc 12 nhd hon 10% lugng duge st dung trong Gng dung ban dau,
cu thé 12 ndm trong khoang tir 4 dén 9%, va tot hon 1a nim trong khoang tir 4 dén
7%, su gia tang hiép ddng trong chét xua dudi dugc quan sat thiy khi bd sung chét
tao ra dau hiéu truc quan nhu dugc thé hién trong vi du 3. Tuy nhién, hiéu qua téng

thé, do dugc bing % chat xua dudi, van nhd hon so véi cac ché pham chira luong
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I6n chit xua dudi (Fig.5). Luong chét tao ra d4u hiéu truc quan c6 hiéu qua duoc
dung c6 thé d& dang x4c dinh bang cach thir nghiém dugc diéu chinh thong thudng.
Luong nay ciing s& thay doi voi chét d4u hiéu cu thé, ché pham chira né, va muc
tiéu. Pé l1am vi du va khong chi giéi han & d6, lugng dugc uu tién cua titan (IV)
oxit ¢6 thé thay ddi trong khoang tir 2000 dén 5000 ppm (AEROXIDE P25,
'Evonik Goldschraidt Corp, Hopewell, VA) dén 3500 dén 5000 ppm (Danh muc s6
232033 ¢6 & Aldrich, St. Louis, MO) dén 4000 dén 7000 ppm (Danh muc sé 808
c6 & Merck & Co. , Whitehouse Sation, NJ;, HOMBIKAT UV 100 c6 ¢
Sachtleben, Duisburg, Dtic; Danh muc s6 89490 c6 & Aldrich, St. . Louis, MO . ;
Danh muc s6T315-500 c¢6 & Fisher Scientific, Pittsburgh, PA). Lugng uu tién cta
trisiloxan c6 thé thay déi trong khoang tir 300 dén 500 ppm, va siloxan c6 thé thay
d6i trong khoang tir 3500 dén 5000 ppm.

Do vén d thuc té, ngudi ta du doan rang chit xua dudi chim s& duoc tao ché
phim véi chit mang tro thich hop nhu da biét trong linh vuc k¥ thust nay. Céc ché
phém chtra chit xua dudi chim va chit tao ra déu hiéu truc quan co thé thay ddi voi
muc tiéu va phuong phap cu thé cia tng dung. Vi dy, céc chét c6 thé duoc tao ché
phim dudi dang dung dich, nhil tuong, ché phadm c6 dic tao nhii tuong, ché phdm
co dac tao huyén phu, bdt udt, bui, hat, bui hodc hat dinh, va khi dung. Diéu duoc
quan tdm 16n nhét 1a cac chit mang nay la phai chép nhan duoc vé mit ndng hoc
va cac chat nay 14 thich hop dé duge dua vao cac cdu tric, cac canh dong tréng cy
nong nghiép, cdy trong, hat gidng, cay gidng, vuon cdy #n trai, vudn nho, thirc in
chan nuoéi, phan béh, thudc trir sau, dong vat hoac chit mdi con trung, va sy két
hop cua ching. Chéit mang duogc chon 1a khong quan trong, va su da dang cua cac
chét mang pha 1dng va ran c6 thé duge st dung, bao gdm nhung khéng chi gidi
han &, nuéc, hén hop chét hoat dong bé mat chtra nudc, ruou, ete, hydrocacbon,

hydrocacbon dugc halogen hoéa, glycol, xeton, este, dau (ty nhién hoic tong hop),
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d4t sét, kaolinit, silic oxit, xenluloza, cao su, bot talc, vermiculat, va polyme téng
hop. Chét xua dudi chim va chat tao ra d4u hiéu truc quan ciing c6 thé duoc tao
ché phdm du6i dang ché phim duy nhét hodc duoc tao ché phim duéi dang cac
ché phém khac nhau va duogc dung riéng. Chét xua dudi va/hodc chit tao ddu hiéu
truc quan cling ¢o thé duge tao ché pham dudi dang hdn hop véi cac chét khac ¢
loi cho nong nghiép bao gdm nhung khéng chi gisi han &, chit 1am én dinh tia cuc
tim, chét chéng oxy hoa, chat mdi, ta dugc, chit diét co, phéan boén, thude trir sdu
bao gdm thubc diét con trung va thube diét ndm.

Phuong phép ctia sang ché c6 thé duoc sir dung dé xua dudi cac loai chim &
bét ¢t noi nao ching gy phién toai hodc, didu quan trong hon 1a dé ngan chin
hogc giam dén muc tdi thiu thiét hai vé& mit kinh té, cu thé 14 cdc sin phdm ndng
nghiép. Chét xua dudi va chét tao ra ddu hiéu truc quan c thé duoc dua vao muc
tiéu bat ky hodc vi tri khong gian c6 lién quan dén cac loai chim s& bi xua dudi.
Theo sang ché, muc tiéu dugc wu tién cho cac ung dung bao gdm, nhung khéng chi
giéi han &, mot hodc nhiéu chu tric, cac canh ddng trong cdy ndng nghiép, ciy
trdng, hat gidng, ciy gidng, vudn cdy n trai, vudon nho, thirc &n chan nudi, phén
bén, thudc trir sau, dong vat hodc chat mdi con trung, va sy két hop ctia chung. Cay
trdng bao gém, nhung khéng chi giéi han &, mdt hodc nhiéu ciy sau: ngd, ciy tréi,
ngl cde, ¢o, dau, rai diép, ke, yén mach, lua, cay tréng theo hang, lda mién, hudéng
duong, cdy qua hach, co, rau, va lia mi.

Viéce xur 1y tiép theo ciia muc tiéu bing chit xua dudi va chat tao ra d4u hiéu
truc quan thuong dugc thuc hién bét ctt luc nao tiép theo tng dung mong mudn
ban dau cua ngudi ding. Vi du, theo phuong 4n duoc du kién, viéc xir ly tiép theo
duoc dung khi tinh hiéu qua cla cac Uing dung ban dAu bi giam dang ké hodc luc
do thiét hai do chim gay ra nghiém trong hon du kién. Trong thuc té, viéc xur ly

‘tiép theo thuong dugc ap dung it nhAt mot tudn sau khi 1an xur Iy dau tién (trong
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“clng mdt mua sinh trudng).
Vi du sau duogc 6n dinh d& minh hoa thém sang ché va khong duoc 6n dinh

gidi han pham vi cla sang ché ma dugc xé4c dinh boi cac diém yéu cau bao hg.
Vi du thwe hién sang che

Vidul

Trong l4n thir nhét cta ba thir nghiém, 11 chim két canh d6 trong 16ng riéng
duoc cung cap mot bat hat huéng duong dd dwogc xir Iy bang chat tao ra diu hiéu
hép thu tia cyc tim (Ti02, AEROXIDE P25, Evonik Goldschmidt Corp, Hopewell,
VA) va mot bat hat huéng duong khong dugce xtr ly. Lugng ti€u thu thirc dn hing
ngdy duoc do. Thir nghiém chuan nay (tic 13, d6i chuing) danh gia su lwa chon
khong phu thudc vao viée thay dbi didu kién xua dudi di véi chim trong 16ng
riéng. Luong tiéu thu thirc an da duoc xtr ly va thirc n khong duoc xir Iy khong c6
su khac biét trong thir nghiém 4 ngay (P = 0,234; Fig.1).

Trong lan thir hai cua ba thir nghiém, 5 chim két canh do trong mdi 16ng
trong s6 5 10ng duoc cung cap mot bat hat huéng duong da dugc xir ly bang chét
tao ra dau hiéu hép thu tia cuc tim (AEROXIDE P25, Evonik Goldschmidt Corp,
Hopewell, VA) va mdt bat hat hoa hudng duong khong duge xur ly. Luong ti€u thu
thirc an hang ngay di dugc do. Thir nghiém chuin nay (tuc 13, d6i chung) danh gia
su lua chon khong phu thudc vao viée thay dbi diéu kién xua dudi dbi véi nhém
chim trong 10ng. Lugng tiéu thu thirc an da dugc xtt ly va thie &n khong duge xu
ly khong c¢é su khac biét trong thr nghiém 4 ngay (P = 0,419; Fig.2).

| Trong thir nghiém cudi ciing, 5 chim két canh d6 thir nghiém trong mdi 16ng
trong s6 10 10ng duoc cung cp hai bat hat huéng duong da dugce xu ly bang chit

xua dudi chim hidp thu tia cuc tim (anthroquinon, AVIPEL, ARKION Life
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Sciences LLC, Wilmington, DE) trong mdt ngay duy nhit cta viéc thay d6i diéu
kién xua dudi. T4t ca cac chim sau d6 d dugc cung cAp mot bat hat huéng duong
da duoc xir ly bang chét tao ra ddu hiéu hép thu tia cuc tim (P25 AEROXIDE,
Evonik Goldschmidt Corp, Hopewell, VA) va mot bat hat huéng duong khong
duoc xtr ly. Thir nghiém vé kha ning xua dudi chim d3 danh gia sy lua chon sau
d6 vAn véi viée thay ddi cong bd xua dudi ddi véi nhém chim trong 16ng. Luong
tiéu thu thue #n d& dugce xtr Iy nhé hon dang ké so véi thic an khoéng duge xir ly
trong sudt thir nghiém 4 ngay (P <0,001; Fig.3).

Céc dit liéu nay minh hoa ring, sy khong c6 mat ciia viéc thay dbi diéu kién
xua dudi, luong tiéu thu thirc n da duoc xir ly bang dau hién hép thu tia UV-A va
UV-B khéng khéc biét so v6i céac thirc an khong dugc xtr ly. Sau thay d6i diéu kién
bing chét xua dudi hip thu UV-A va UV- B, tuy nhién, chim trinh dang ké chét
tao ra dau hiéu hép‘ thu tia cuc tim trong lan thir nghiém cubi cung. Do do, bang
cach str dung chit dau hiéu truc quan thé hién dic trung quang phd mét cach day
du tuong tu nhu viée xr ly bang chat xua dudi dugc dung trude day, luong chét

xua dudi ¢o thé duge giam dang ké va con xua dudi cé hiéu qua chim.

Vidu?2

Trong thir nghiém nay, 35 chim két canh do non dugc thir nghiém trong 10ng
riéng duoc phan ngiu nhién vao 1 trong 3 nhom d6i chung. Tit ca cac chim &
nhém di chimg (n = 13) dugc cung cép mot bét hat huéng duong di duoc xir ly
bang du hiéu hép thu tia cuc tim (AEROXIDE P25, Evonik Goldschmidt Corp,
Hopewell, VA); tat ca cac chim trong nhém thay d6i diéu kién bang anthraquinon
(n = 11) dugc cung cap mot béat hat huéng duong da dugc xir ly bang anthraquion,
chat xua dudi hip thu tia cuc tim (AVIPEL, ARKION Life Sciences LLC, New
Castle, DE); va tit ca cac chim trong nhém thay d6i diéu kién bang metyl
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anthranilat (n = 11) dugc cung cap mot bat hat huéng duong di dugc xir ly bang
metyl anthranilat, chit xua dudi chim hép thu tia cuc tim (FOG FORCE, Natural
Force LLC, Davidson, NC) trong mot ngay duy nhét cua viéc thay dbi diéu kién
xua dudi. T4t ca cac chim cling dugc dua thirc dn vao da day bang 6ng véi 2 g hat
huéng duong di duge xir Iy bang chét tao ra ddu hiéu AEROXIDE P25 (nhém ddi
ching), chit xua dudi trén co s& anthraquion (nhém thay d6i diu kién bang
anthraquinon), hoac chit xua dudi dua vao metyl anthranilat (nhém thay dbi didu
kién bang metyl anthranilat) dé¢ dam bao d4u hiéu phong nglra/viéc thay dbi didu
kién trinh tu sau khi an. TAt ca cac chim sau d6 da dugce cung cAp mot bat hat
huéng duong da duoc xir Iy bang chét tao ra ddu hiéu hip thy tia cuc tim (P25
AEROXIDE, Evonik Goldschmidt Corp, Hopewell, VA) trong thtr nghiém 4 ngay.
Thir nghiém xua dudi chim da danh gi4 lugng tiéu thy hat huéng dwong cyuc tim
sau dAu hiéu (ttc 13, dbi ching) va thay di diéu kién xua dudi ddi véi chim trong
16ng. Lugng tiéu thu hat huéng duong gifta cac chim d& dugc thay d6i diéu kién
bing cac chit xua dudi trén co s& anthranilat hodc metyl anthraquinon nhé hon
dang ké duogc thé hién & cic chim trong nhém d6i chimg trong sudt thir nghiém 4
ngay (P nho hon 0,001; Fig.4).

Céc dit liéu nay minh hoa ring, su khong thay d6i diéu kién xua dudi, luong
tidu thu thic &n dd duoc xur ly bang ddu hidu hép thu tia UV-A va UV-B khéng
khac biét so véi cac thire an khong dugce xtr ly (Céc thir nghiém chuén). Sau viéc
thay dbi didu kién bang chét xua dudi chim hip thu UV-A va UV-B, tuy nhién,
chim tranh dang ké chét tao ra ddu hiéu hép thu cuc tim trong 14n thir nghiém cudi
cung (vi du 1).

Hon nita, cac két qua cta vi du 2 da ching minh su hép thu tia cuc tim cua
cac chét xua dudi chim duge thir nghiém c6 kha ning tranh tiép theo hat hudng

duong hip thu tia cuc tim trong tht nghiém 4 ngay (Fig.4). Do do, bang cach sir
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dung chét tao ra dau hiéu truc quan thé hién dic diém quang phd mét cach day da
tuong tu nhu viée xur Iy bang chét xua dudi duoc dung truée dy, lugng chit xua
dudi c6 thé duge giam dang ké va van co hidu qua xua dudi chim.
Vidu3
Viéc chimg minh trong vi du 1 va Werner va céac ddng tac gia (2112. Anth
requinon trén, lugng ma dugc dua vao trong ban mo ta sang ché nay bang cach
vién dan) chinh d4u hiéu cta thirc an c6 tia cuc tim khong xua dudi chim thu
nghiém. Vi du nay ching minh kha ning xua dudi hiép ddng ctia dau hiéu tia cuc
tim dugce bd sung vao thic dn xua dubi. Trong thir nghiém nay, 110 con chim két
canh do trong 16ng riéng duogc cung cép hat huéng duong da dugce xu ly bang (a)
ché phdm chira anthraquinon, chét xua dudi chim hip thu tia cuc tim (AVIPEL,
ARKION Life Sciences LLC, New Castle, DE) va chét tao ra ddu hiéu hép thu tia
cuc tim (AEROXIDE P25, Acros Organics, Fair Lawn, NJ; "chit xua dudi + chat
tao ra d4u hiéu") hoiic (b) chi c6 chét xua dudi (AVIPEL; "chat xua duéi"). Tat ca
“céc chim dugc cung cdp mot bat huéng duong khong dugce xit 1y, hang ngay trong
sudt ba ngay trudc thir nghiém. Vao ngay tiép theo, tit ca cac chim trong nhém
"chat xua dudi + chét tao ra ddu hiéu" (N = 55) nhén dugc mot bat huéng duong da
duoc xtr ly bang mot trong sau ndng d6 chét xua dudi (0,02 dén 0,5% chét xua
dudi, tinh theo trong luong) va 0,2% tinh theo trong lugng clia chét tao ra d4u hiéu
tia cuc tim (n = 9 dén 10 chim cho m&i nhém thir nghiém); tit ca cac chim trong
nhém "chit xua dubi" (A7 = 55) nhan dugc mot bat huéng duong da dugc xir ly
chi bang mét trong sau ndng do cua chat xua dudi (0,02 dén 0,5% chat xua dudi; n
=9 dn 10 chim cho mdi nhém thir nghiém). Luong tiéu thu thic an duge do hang
ngdy trong sudt thoi gian trude tha nghiém va thir nghiém. Phén trim chét xua
dudi da duoc tinh bang lugng tidu thu thir nghiém so véi lugng tiéu thy trung binh

trude thir nghiém (Fig.5).
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Vi du 1 chiing minh rang su khong c6 mit cla chét xua dudi, luong tiéu thu
thire 3n da dugc xir Iy bang chét tao ra ddu hiéu tia cuc tim khdng khéac biét so véi
lugng thirc an khong duge xtr ly (tie 1a chinh chét tao ra d4u hiéu tia cuc tim
khong xua dudi chim thtr nghiém; Werner va céc ddng tac gia. 2012). So v&i trinh
tu xua dudi cta thuc an da duoc xir 1y chi bﬁng 0,02% hoac 0,035% chét xua dudi,
viée bd sung 0,2% chét tao ra ddu hiéu tia cuc tim véi cac néng do tuong d6i thép
ctia chit xua dudi lam tang trinh ty hiép ddng xua dudi tir 45 dén 115% (Fig.5).

Do d6, viéc bd sung chét tao ra du hiéu tia cuc tim vao viée xut ly bang chét xua
dudi hiép dong dd lam ting kha ning xua dudi chim cta chit xua dudi chim véi
lugng chét xua dudi chim tuong dbi thdp. Can phai hiéu ring nhitng diéu md ta chi
tiét trén day duoc dua ra chi d& minh hoa va cac sira dbi va cac bién thé c6 thé

duoc thuc hién theo d6 ma khong chéch khdi y tuéng va pham vi ctia sang ché.
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YEU CAU BAO HQ

1. Phuong phép xua dubi chim khoi muyc tiéu bao gbm cac budc:

a. 4p dung xir 1y 1in dau ding chét xua dudi chim anthraquinon khéi muc tiéu nay
véi lugng ¢6 hiéu qua dé xua dudi chim, va

b. ap dung mdt hodc nhiéu 14n xt ly tiép theo ding chét tao ra ddu hiéu truc quan
¢6 thé hién céc dic trung phd hip thuy tia cuc tim dd tuong ty nhu anthraquinon néu
trén ma chim khong phan biét duoc bang truc quan giita 1an xtr ly thir nhét va lan
xtt ly tiép theo nay, trong d6 anthraquinon dugc dung véi lugng nhé hon déng ké
50 v6i lan xtr ly thir nhét, va chit tao ra ddu hiéu truc quan duoc dung véi lwong c6
hiéu qua d& dugc nhan biét 16 rang bdi chim;

trong d6 it nhat mét trong cac 1an x1 1y tiép theo bao gbém (i) anthraquinon va (ii)
anthraquinon va chét tao ra ddu hiéu truc quan dugc cung cép véi lugng du dé tao

ra hiéu ung hiép dong.

2. Phuong phéap theo diém 1, trong d6 cac loai chim néu trén 13 céc loai chim

hoang da.

3. Phuong phép theo diém 1, trong d6 muc tiéu néu trén bao gdbm cac cau truc, cac
canh dong trong cdy nong nghiép, cdy trong, hat gidng, cly gidong, vuon cdy an
trai, vudn nho, thiic &n chin nudi, phan bdn, thudc trir sau, dong vat hodc chat moi

con tring, hodc t6 hop ca chiing.
4. Phuong phap theo diém 3, trong d6 céc loai cdy trdng néu trén bao gdm ngd, ciy

trai, ngli coc, cd, dau, rau diép, ké, yén mach, lua gao, cdy trong theo hang, lta

mién, hudéng duong, cdy qua hach, cd, rau, hodc lta mi.
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5. Phuong phép theo diém 1, trong d6 lan xir ly thir nhét con dung chat tao ra dau

hiéu tryc quan.

6. Phuong phap theo diém 1, trong d6 lan xi ly thw nhit ding khong dang ké chét

tao ra dau hiéu truc quan néu trén.

7. Phuong phéap theo diém 1, trong d6 chét tao ra d4u hiéu truc quan dugc chon tir

nhém bao gdm titan (IV) oxit, trisiloxan va siloxan.

8. Phuong phép theo diém 1, trong d6 chét tao ra d4u hiéu truc quan 14 titan (IV)

oxit.

9. Phuong phép theo diém 1, trong d6 lwong nhé hon anthraquinon dung trong l4n
xtr 1y tiép theo ndm trong khoang tir 10% dén 60% lugng dung trong 1an xir 1y thi
nhét.

10. Phuong phap theo diém 1, trong d6 lugng nhé hon anthraquinon dung trong lan
xtt ly tiép theo nam trong khoang tlr 25% dén 60% lugng ding trong 1an xir 1y thir
nhét.

11. Phuong phap theo diém 1, trong d6 lugng nhé hon anthraquinon dung trong 1an
xu 1y tiép theo ném_trong khoang tir 40% dén 60% lugng dung trong lan xir ly thir

nhét.

12. Phuong phép theo diém 8, trong d6 anthraquinon néu trén chiém luong nam

trong khoang tir 0,02% dén 0,035%, tinh theo trong lugng clia anthraquinon ding
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trong lan xur 1y tiép theo va titan (IV) oxit néu trén chiém 0,2% trong luong cia

titan (IV) oxit ding trong 1an xir 1y tiép theo.
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Mikc tiéu iy ke dn hing ngay (g)
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FIG.1

M Dixitlyhing tinhitu [ Khing dwec xi 1j hang tin higu

ngdy thir nghigm
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Mikc tiéu thy thikc in hing ngiy (g)
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Fig. 2
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Fig. 3
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Fig.4
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Fig.5
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