Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

Acetamiprid (C;oH;;CINy) 14 hoat chit thudc nhém neonicotinoid khong mui,
6 tac dung phong trr va kiém soat cac loai con trung trich hat trén cac loai cay
trong nhu rau, hoa qua, cdy canh, nén dugc dung phd bién trong néng nghiép [1, 2].
Tuy nhién, du lugng ton dong cua acetamiprid trong nhiéu loai ciy trong, trai cdy co
thé gy ra nhiéu tic dong xdu dén suc khoe con ngudi. Acetamiprid chu yéu tac
dong dén hé than kinh trung wong gy chéng mit, nhirc dau, ning hon c6 thé bi kich
dong, co giat va hon mé [1, 2]. Vi vay, viéc xac dinh du lugng acetamiprid 14 rat can
thiét dé bao vé strc khoe con nguoi.
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Hinh 1. Céu trac phan tir cia acetamiprid

Hién nay, nhiéu nghién ciru khoa hoc tip trung hudng tdi cac phwong phap
xac dinh ham lugng acetamiprid mét cach nhanh, nhay va chinh xac nhit. Cé nhiéu
phwong phap dugc sur dung dé xac dinh ham luong acetamiprid nhu phuong phap
sdc ky long hiéu nang cao (HPLC) [3], sic ky long ghép nbi khdi phd (LC/MS) [4],
sic ky khi ghép ndi khdi phd (GC/MS) [5], dién hoa [6], phuong phép phd huynh
quang [7]. Tuy nhién, cac phuong phap nay co mot s6 nhuoc diém nhu thiét bi dat
tién, van hanh phuc tap, doi hoi phai xir Iy mau.

Muc tiéu ctia nghién ciru ndy 1a phat trién mot phuong phap phan tich xac dinh
ham luong acetamiprid v&i quy trinh don gian, khong ton kém vé hoa chat va trang
thiét bi nhung c6 d6 nhay va do chinh xac cao. Vat liéu nano vang (AuNPs) ngay cang
dugc quan tam rong rai boi cac dic tinh ddc dao cua ching, dic biét 1a hién tuong
cong huong plasmon bé mit. Gan day, tai Viét Nam cac phuong phap quang hoc su
dung dung dich AuNPs di duogc Gmg dung dé xac dinh cac khang sinh [8, 9], chit bao
v€ thuc vat [10], cystein [11],... Tuy nhién chua c6 nghién ctru nao st dung dung dich
AuNPs 6n dinh bang polyme dién tich dwong polydiallyldimethylammoni clorua
(PDADMAC) dé xéc dinh thudc trir sdu acetamiprid. Vi vay, muc ti€u cta bai bao nay
1a nghién ctru sir dung hién tuong plasmon bé mat cua dung dich nano vang dugc on
dinh bang PDADMAC vé6i kha nang lam thay d6i mau sic dung dich tir d6 sang tim
khi c6 mat acetamiprid dé phat hién sy c¢6 mat va dinh luong acetamiprid trong céac
mau thudc trir sdu va rau ci qua.
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2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Héa cht, thiét bi

Cac hoa chat dugc st dung 1a cic hoa chit tinh khiét phan tich (PA):
Chloroauric acid tetrahydrat (HAuCls.4H,0), polydiallyldimethylammoni clorua
(PDADMAC), natri bohidrua (NaBHy), natri clorua (NaCl), natri hydroxit (NaOH),
hydrochloric acid (HCI), chit chudn cac thubc bao vé thuc vat (acetamiprid,
methidathion, ethion, dichlorvos, phorate, carbendazim, aldicarb, carbaryl). Thudc
bao vé thuc vat chira acetamiprid: KHONGRAY 54WP, Chesone 300WP, Ba Bang
500WP.

May do pH HI2210-02 -HANNA (Romania), thang do pH tur -2 dén 16. May
quang phd hap thu phan to UV-VIS DR6000-HACH (M¥), budc song lam viéc tur
400-800 nm.

2.2. Piéu ché dung dich nano vang

Ly 20 mL PDADMAC 0,008 ppm va 500 pL HAuCl,.3H,0 10 mM vao cbc

chiu nhiét 100 ml. Khuay manh bang thiét bi khudy tir trong khoang 5 phut Thém
600 uL NaBH, 0,05M, tiép tuc khuay dung dich trong khoang 15 phiit dén khi dung
dich chuyen sang mau do ruou biéu thi sy hinh thanh cic hat AuNPs. Dung dich sau
d6 duoc lam mét dén nhiét do phong va bao quan & 4°C trong ti lanh.
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Hinh 2. So d6 su hinh thanh cac hat AuNPs-PDADMAC
2.3. Nguyén tic dinh lwong acetamiprid

Céc hat AuNPs duoc diéu ché bang phuong phép st dung PDADMAC c6 dién
tich dwong do c6 sy bao phu ciia cac cation trén bé mat. Lép dién kép mang dién
tich dwong trén bé mit hat nano vang c6 tac dung ddy cac hat AuNPs ra khoi nhau
giup cac hat AuNPs dugc on dinh. Dung dich AuNPs-PDADMAC c6 mau do6 rugu
voi cuc dai hﬁp thu dac trung tai budc song Amax = 519 nm, kich thuéce hat cd 20 nm
(Hinh 3).

Khi acetamiprid c6 mat trong dung dich AuNPs-PDADMAC, acetamiprid co
kha ning hip phu rat tdt trén cac hat AuNPs do trong phén tir ¢6 chira nhém -NH ¢6
ai luc cao voi vang. Khi do, cac hat PDADMAC-AuNPs két tu lai véi nhau thong
qua tuong tac ki nude gilta cac phan tir acetamiprid (Hinh 4) va lam cho dung dich
chuyén tr mau d6 ruou sang mau tim. Pong thoi, bude song hap thu cuc dai cia
dung dich co chit phan tich acetamiprid ciing ting 1én dang ké so voi dung dich
khong c6 acetamiprid [11].
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Thiét 1ap mbi quan hé giita su gia ting budc song cuc dai hép thu v6i nong do
cua acetamiprid c6 trong dung dich AuNPs-PDADMAC @€ lam co s¢ dinh lugng
acetamiprid.
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Hinh 3. Hinh thai cua cac hat nano vang khi duoc 6n dinh bé'mg PDADMAC (trai)
va khi c6 mét acetamiprid (phai)
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Hinh 4. Co ché x4c dinh acetamiprid véi cac hat AuNPs-PDADMAC
2.4. Xir Iy mau phan tich

Nghién ctru trén 3 mau thudc trir sdu c6 chira acetamiprid (KHONGRAY
54WP chtra 24% acetamiprid, Chesone 300WP chtra 10% acetamiprid, Ba Dang
500WP chtra 15% acetamiprid) va 3 mau rau, ci khong phat hién thiy acetamiprid
(rau cai, dua chuot, ca chua) dugc mua ngﬁu nhién trén thi trudong tai tinh Hai
Duong va Ha Noi dugc thém chuan acetamiprid.

Mau thude trir situ KHONGRAY 54WP duge can chinh xac 0,0464 g trén cin
phan tich (sai s6 0,0001 g), hoa tan bang nudc cat va rung siéu am dén khi chat phan
tich tan hét. Chuyén mau thude vao binh dinh muc 50 mL, dinh muc dén vach béng
nudc deion, sau d6 pha loang 10 lan thu dugc dung dich mau 1. Chuén bi binh dinh
muc dung tich 10 mL, cho vao 4,0 mL dung dich AuNPs-PDADMAC, thém 200 pL
dung dich NaCl 1M, chinh pH 5, thém 30 pL dung dich mau 1 va dinh mac dén
vach. Poi 20 phut va xac dinh gia tri budc song hép thu cuc dai Ay, Ham luong
acetamiprid trong mau thudc trir sdu duoc xac dinh bang phuong phap dudong chuan.

Tién hanh quy trinh tuong tu v6i miu thude trir sdu Chesone 300 WP va méau

thuéc~ trr sdu Ba Dang 500 WP voi lugng can chinh xac cua mau Chesone 300WP
va mau Ba Pang lan lugt 14 0,1113 g va 0,0742 g.

91 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



Nghién ctru khoa hoc c6ng nghé

Mau rau cai, dua chudt va ca chua: Can chinh x4c 5 g mau, xay min, thém 50
uL dung dich chuin acetamiprid ndng do 5x10° M. Thém 10 mL acetonitril, 0 trong
30 phit. Sau d6, tién hanh ly tim lanh (7°C) & 10.000 vong/phut trong 15 phut (quy
trinh 0 va ly tim duoc ldp lai 2 1an). Thu liy phan dung dich phia trén, thém 1 g than
hoat tinh, tiép tuc ly tm lanh (7°C) & 10.000 vong/phut trong 15 phut. Hut 1iy phan
dung dich trong sudt phia trén va lam bay hoi bang khi N,. Phan can thu duoc sau d6
duoc hoa tan v6i 2 mL acetonitril, thu duoc dung dich mau A. Chuan bi binh dinh
muc dung tich 10 ml, cho vao binh 4,0 mL dung dich AuNPs-PDADMAC, thém
200 uL dung dich NaCl 1M, chinh pH 5, thém 40 uL dung dich mau A, dinh mirc
dén vach. Poi 20 phit va xac dinh gid tri Apax.

3. KET QUA VA THAO LUAN
3.1. T6i wu héa cac diéu kién do xac dinh ham lwong acetamiprid

3.1.1. Phé hdp thu quang va khdo sdt buéc séng hap thu cwe dai (Amae) clia
dung dich AuNPs-PDADMAC

Hinh 5 cho thidy phdé hép thu quang UV-VIS cua dung dich AuNPs-
PDADMAC c6 dinh hap thu cyc dai tai bude song 519 nm (dai hap thy cong huong
plasmon bé mit). Sau khi cho thém acetamiprid ndng d6 10° M, dinh hap thu quang
cuc dai di ting 1én 622 nm. Nguyén nhén 1a do sy thay doi kich thudc hat nano vang
khi c6 mat acetamiprid din dén su dich chuyén cuc dai hfip thu tir bude song 519 nm
sang 622 nm dong thoi v6i sy thay d6i mau sic cua dung dich AuNPs-PDADMAC
tr d6 sang tim [11].

Tir khao sat trén, chung toi lya chon su thay dbi ciia budc song hip thu quang
cuc dai lam tin hiéu phan tich dé dinh lugng acetamiprid.
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Hinh 5. Pho hép thu cua dung dich AuNPs-PDADMAC khi chua c6 mat cua
acetamiprid (dudng 1) va khi c6 mat cia acetamiprid (nong do 10° M) (duong 2)
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3.1.2. Anh hwong ciia néng dp muéi NaCl dén l

Anh hudng cia chét dién ly dugc xem nhu 1a khéi d4u cho su co cum cua céc
hat nano vang do chung tao ra 16p dién kép trén bé mat cic hat nano vang. Trong
mot sb truong hop, cac hat nano vang khong thé co cum lai khi khong co chat dién
ly ngay ca khi c6 mét mot luong 16n chat phan tich. Ngoai ra, néu chit dién ly co
ndng d6 qua cao s& gay ra hién turong co cum cac hat nano vang ké ca khi khong co
mat chit phan tich [11]. Két qua nghién ciru khao sat anh huéng ciia mudi NaCl véi
néng do tir 0,005 M dn 0,05 M dn budc song cuc dai cia dung dich AuNPs-
PDADMAC chitra acetamiprid ndng d6 8x10” M tai pH 5 va thoi gian phan tung 15
phut, dugc thé hién trong Hinh 6.

Khi ting nong do mudi NaCl tir 0,005 M dén 0,05 M, budc song cuc dai co xu
huéng ting cho thiy kha ning co cum ciia cac hat nano vang ting khi ting cuong do
luc ion cua dung dich va dat bao hoa khi néng do NacCl tai 0,03 M va sau d6 giam
nhe. Tuy nhién, tai ndng do 0,03M, dung dich AuNPs- PDADMAC bét dau bi doi
mau rd rét ngay ca khi chua c6 chat phan tich, giy anh huong dén qua trinh quan sat
su thay doi ciia dung dich khi thém chét phan tich. Do d6, nong do 0,02 M duoc
chon 13 diéu kién t6i wu cho cac thi nghiém tiép theo.
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Hinh 6. Anh hudng cua NaCl dén bude song cuc dai Amax
3.1.3. Anh hwong ciia pH dén e

~ Trén Hinh 7 1a két qua nghién ctru khao sat anh huong cta pH trong khoang tir
4‘dén 9 1én budc séng cuc dai cuia dung dich AuNPs-PDADMAC chira acetamiprid
ndng d6 8x10” M, ndng d6 NaCl 12 0,02 M, thdi gian phan tng 15 phit.
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Tai pH 4 budc song cuc dai 13 16n nhét, sau d6 giam manh khi ting pH dén 9.
Tuy nhién, tai pH 4 va 4,5 dung dich AuNPs-PDADMAC bit dau bi d6i mau rd rét
ngay ca khi chwa c6 chét phén tich, do d6, pH 5 dugc chon 1a diéu kién ti wu cho
cac thi nghiém tiép theo.

3.1.4. Anh hwéng ciia thoi gian phan ting dén Jmex

Thoi gian phan tng 1a mot yéu td quan trong trong viéc xac dinh mirc do co
cum cua cac hat nano vang. Khao st anh huong cua thoi gian bang cach ghi lai
budc song cuc dai cia dung dich AuNPs-PDADMAC chta acetamiprid ndng do
8x107 M, néng dd NaCl 0,02 M, pH 5, trong thoi gian 40 pht, Kkét qua duogc thé
hi¢n trong Hinh 8.
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Hinh 8. Anh huéng cua thoi gian dén budc song cuc dai Amax

Ket qua thuc nghiém cho thay budc séng cuc dai ting dan trong 20 phit dau,
sau d6 on dinh va khong di, cho thy hién twong co cum ctia cic hat nano vang bat
dau xdy ra ngay sau khi c6 mat acetamiprid va két thiic sau 20 phut. Sau khi thém
acetamiprid, dung dich chuyén tir mau do rugu sang tim (twong tng véi sy co cum
clia cac hat nano vang) va mau bén viing sau 20 phut. Do dé, thoi gian phan tmg 20
phut dugc lwa chon 13 diéu kién téi uu cho phuong phap xéac dinh acetamiprid.

94 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



Nghién ctru khoa hoc c6ng nghé

3.1.5. Anh hwong ciia nong dp acetamiprid dén J,,qx

Ndng d6 acetamiprid dwoc khao sat trong khoang ndng do tir 107 M - 2x10°M
tai nong d6 NaCl 0,02M, pH 5, thoi gian phan tng 20 phat. Ghi cac phd UV-VIS
trong khoang budc song tir 400 dén 800 nm, két qua dugc thé hién trén Hinh 9.

Khi tang néng d6 acetamiprid, c6 su dich chuyén budc song cuc dai sang budc
song dai hon (red-shift). Khi xay dung mdi quan hé giita budc song cuc dai va ndng
d6 acetamiprid thu dugc méi quan hé tuyén tinh trong khoang nong d6 khao sat. Pay
ciing chinh 13 co s& dé dinh luong acetamiprid bang dung dich AuNPs-PDADMAC.

Tur nhitng khdo sat trén, nghién ctru lya chon dugc cac diéu kién do t6i vu nhu
sau: pH 5, ndng d6 mudi NaCl 0,02 M, thoi gian phan g 20 phut cho cac phén tich
xéc dinh ham lugng acetamiprid trong cac mau thyc té.
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Hinh 9. Pho hép thu quang cta dung dich AuNPs-PDADMAC véi cac ndng do
acetamiprid khac nhau

(Puong tir 1 dén 5 trong tng 12 107 M, 2x107 M, 4x107 M, 6x107 M, 2x10° M)
3.2. Panh gia phuwong phap
Panh gia phuong phap thong qua khao sat khoang tuyén tinh, dyng dudng chuan,
xac dinh gidi han phat hién (LOD), gidi han dinh lugng (LOQ), d6 dung, d6 1ap lai.
Tién hanh do cac dung dich acetamiprid c6 ndng d6 khac nhau tir 8x10™ -
6x10° M tai diéu kién t6i uvu (Craci= 0,02 M, pH 5, thoi gian phan ung 20 phut).

Két qua cho thdy budc song cuc dai tuyén tinh theo nong do cua acetamiprid
trong khoang tir 8x10™ - 2x10° M. Puodng chuin xdy dung trong khoang ndng do
nay c6 phuong trinh: Ap.,x = 6x10’ XCacetamipria T 317 vOi hé $b twong quan cao
R*=0,9992.
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LOD, LOQ duoc xac dinh tir phuong trinh dudng chuan theo cong thirc
LOD = 3S,/b va LOQ = 10S,/b v&i S, 1a d6 léch chuan clia miu trang va b 1a hé sb
gdc cuia phuong trinh dudng chuan. Két qua thu dugc gia tri LOD 1a 2,710 M va
LOQ 12 8,2x10° M.
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Hinh 10. Do thi khao sat khoang tuyén tinh Hinh 11. D6 thi xay dung dudong chuan

D6 dung va do lap lai ciia phuong phap dwoc danh gia thong qua sai sb trung
binh (S%), d6 1éch chuan twong d6i (% RSD), hiéu suat thu hoi (%) khi tién hanh do
1ap lai 10 1an cac dung dich AuNPs-PDADMAC chita acetamiprid ¢ 3 mirc ndng do
14 2x10° M, 6x107 M va 107 M. Két qua do duoc (Bang 1) cho thiy gia tri do léch
chuan twong ddi (RSD) déu dudi 5% dap ng yéu cau AOAC (Association of
Official Analytical Chemists - Hiép hoi cac nha héa hoc phan tich chinh thong) va
hi¢u suat thu hoi dat tir 97,6% dén 100,6%:

Bang 1. Két qua danh gia d6 dang va do 1ap lai cua phuong phap

Nong do acetamiprid (M) | S (%) | RSD (%) | Hiéu suit thu hdi (%)
2x10° 1,13 3,97 100,6
6x 107 2,17 2,61 99,2
107 2,83 4,05 97,6

3.3. Két qua ng dung phan tich miu thye té

3.3.1. Khdo sdt anh hwéng ciia mét sé logi thuéc bio vé thuwe vit khdc dén
két qua phan tich acetamiprid trong dung dich AuNPs-PDADMAC

Nghién ctru anh hudng cua 7 loai thude bao vé thuc vat khac véi néng d6 duoc
thém vao bang néng do ctia acetamiprid dén su thay doi budce song cuc dai cta dung
dich AuNPs-PDADMAC c6 chira acetamiprid. Két qua thu duoc (Bang 2) cho thay,
mtc sai 1é€ch ctia budc song hép thu cuc dai déu nho hon 3%, do d6, co thé bo qua
sy anh huong cua céac thuéc bao vé thuc vat khac dén két qué do ham lugng
acetamiprid trong dung dich AuNPs-PDADMAC.
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Bang 2. Budc song hap thy cuc dai cua cac dung dich AuNPs-PDADMAC chura
acetamiprid va mét so thuoc bao v¢ thuc vat khac.

Binh Tén thude BVTV R e S Ve
50 dwoc thém vao (nm) buge song léch
(nm)

1 |Acetamiprid 526.,9 - -
2 | Acetamiprid + Methidathion 526,3 -0,6 0,11
Khio sit & 3 Acetamiprid + Ethion 5287 1,8 0,34
Cacetamiprid™= 4 | Acetamiprid + Dichlorvos 527,5 0,6 0,11
Cinuée khic™ 5 | Acetamiprid + Phorate 527.8 0,9 0,17
2x10"M [ 6 [Acctamiprid + Carbendazim 529,1 2,2 0,42
7 | Acetamiprid + Aldicarb 526,6 -0,3 0,06
8 | Acetamiprid + Carbaryl 530,8 3,9 0,74

9 |Acetamiprid 608,0 - -
10 | Acetamiprid + Methidathion 606,5 -1,5 0,25
Khao st & 11 | Acetamiprid + Ethion 6123 43 0,71
Cacetamipric= 12 | Acetamiprid + Dichlorvos 592,9 -15,1 2,48
Cihuée khic™ 13 | Acetamiprid + Phorate 616,0 8,0 1,32
2x10°M 14 | Acetamiprid + Carbendazim 614,1 6,1 1,00
15 | Acetamiprid + Aldicarb 608,5 0,5 0,08
16 |Acetamiprid + Carbaryl 606,8 -1,2 0,20

3.3.2. Két qua phan tich méu thuc té

3.3.2.1. Mdu thudc trir sau chira acetamiprid

Két qua phan tich mot s6 mau thudc trir siu chira acetamiprid bang phuong
phap UV-VIS va d6i chung véi phuong phap HPLC-UV (hé théng sic ky long
Waters Alliance €2695 v6i detector PDA) [12] duge cho trong Bang 3. Két qua cho
thay, sy khac nhau giita hai phuong phap khong dang ké (tir 0,82% dén 1,46%), cho
thdy phuong phap nghién ctru cho d9 tin cdy cao.

Bang 3. Két qua phan tich mot s6 mau thudce trir sdu chira acetamiprid

Ham lwgng | Him lwong do| Ham lweng do Sai 6
acetamiprid | dwgc bang dwge bang giira 2
Tén maiu ghi trén | phuwong phiap | phwong phap | phuwong

nhan UV-VIS HPLC-UV phap
(g/kg) (g/kg) (g/kg) (%)
KHONGRAY 54 WP 240 232,7 234.,6 0,82
Chesone 300 WP 100 93,4 94,4 1,07
Ba bang 500 WP 150 141,1 143,3 1,46
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3.3.2.2. Mau rau, ci dwoc thém chudn acetamiprid

Két qua phan tich mot s mau tring cua rau ci qua dwoc thém chudn
acetamiprid bang phuong phap UV-VIS va dbi chimg véi phwong phiap LC -
MS/MS (hé thong sic ky 1ong khdi phd LC-MS/MS véi hé thong HPLC 20 AXL
ciia Shimadzu va khéi phd ABI 6500 QQQ ciia Aplied Biosystem) [13] dugc cho
trong Bang 4. Két qua cho thiy, sy khic nhau giira hai phuong phap nhé hon 5%.
Mit khac, hiéu suat thu hdi ctia phuong phap nghién ciru dat trén 90%, dap ung yéu
cau phan tich thyc té.

Bang 4. Ham lugng acetamiprid xac dinh trong mau rau dugc thém chuan acetamiprid

. Ham lwgng do dwgc (ppm) - Higu suat
Ham B . Sai léch tl;u hoi
_ ang phwong |« itva hai
Miu rau | o8 hép UV-VIs |Bang phuong, 8t hai (phuwong
thém vao | PhaP hip LC - | phuong .

(pm) | (AuNPs- | UGS | phip (%) | PR UV-
PDADMAC) VIS)
Rau cai 27,8 25,74 26,9 4,51 92,5
Dua chudt 27,8 25,02 25,6 2,32 90,0
Ca chua 27,8 25,08 24,8 1,11 90,1

4. KET LUAN

Trong nghién ctru nay, ching t6i da xay dung thanh cong phuong phap quang
phd hip thu phan tir UV- VIS sur dung hién tuong thay dbi tinh chat plasmon bé mit
cua dung dich AuNPs dugc on dinh bang PDADMAC khi c6 mat chat bao vé thuc
vat acetamiprid. Phuong phéap c6 quy trinh don gian, it tn kém nhung cho d6 chinh
Xac cao giéi han phat hién va giéi han dinh lwong thip (LOD =2,7x10" M, LOQ =
8,2x10™® M). Phuong phéap duoc tng dung trong phan tich mau thuc té 12 cac miu
thudc trir sdu chira acetamiprid, cac mau rau cii duoc ban trén thi truong cho két qua
v6i d6 chinh xac cao. Nghién ctru gop phan danh gia dugc chét lugng thude trir sau,
cling nhu phét hién dugc lugng acetamiprid ton du trong cac loai rau, cii dugc bay
ban trén thi truong, gop phan vao cong tic kiém nghiém an toan vé sinh thyc pham.
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SUMMARY

DETERMINATION OF ACETAMIPRID BY SPECTROPHOTOMETRIC
METHOD USING GOLD NANOPARTICLES STABILIZED WITH
POLYDIALLYLDIMETHYLAMMONIUM CHLORIDE

On this research, the development of a simple, cost-efective and highly
sensitive spectrophotometric method for acetamiprid detection based on the
localized surface plasmon resonance of polydiallyldimethylammonium chloride-
stabilized gold nanoparticles. By naked eyes, one can detect acetamiprid by the
visual change of gold solution color from red to purple, corresponding to the shift of
maximum absorbance wavelength in the UV-Vis spectrum. Quantification of
acetamiprid is possible through a linear relationship between the maximum
absorbance wavelength and the acetamiprid concentrations in the range of 8x107 -
2x10° M. Under the optimum conditions including pH 5, NaCl concentration of
0.02 M and incubation time 20 min, the present method has high precision (RSD <
5%), very low limit of detection (LOD) of 2.7x10™® M, limit of quantification (LOQ)
of 8.2x10™® M. This method has been successfully applied to determine acetamiprid
in several pesticide samples and vegetable samples. The measurement results of
acetamiprid in the pesticide samples of the research method with the HPLC-UV
method showed a difference of < 2%, while for the vegetable sample, the difference
between the research method and the LC-MS/method method/ MS < 5% shows that
the method has high accuracy and reliability.

Keywords: Acetamiprid determination, UV-Vis absorption, gold nanoparticles,
PDADMAC, hat nano vang AuNPs.
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