TAP CHi CONG THUONG

UNG DUNG MANGANESE DIOXIDE NANO
VAO KY THUAT CHUAN BI MAU D-SPE
P XAC PINH PONG THOI 4 CARBAMATE
TRONG RAU BANG HPLC/UV

® VO MANH TIEN - LE THU HUGNG - NGUYEN VAN LUGNG - LE NGOC CHUNG

TOMTAT:

Bai vi€t nghién cifu ttng dung manganese dioxide nano vao k§y thuat chudn bi miu D-SPE dé
x4c dinh ddng thdi 4 carbamate trong rau bing HPLC/UV. K&t qua nghién ctu cho thdy nano
gama-MnO, c6 kha niing loai bd tuong doi tot cdc hgp chit gy nhiéu c6 trong dich chi€t miu rau
qué trong qu trinh chudn bi miu biing k§ thuat d-SPE. Bén canh d6, nghién citu ciing tim ra diéu
kién t6i uu d€ phan tich ddng thdi carbofuran, carbaryl, fenobucarb va methiocarb bing HPLC/UV.
Khi st dung 0.05g chit hap phu nano gama-MnO,, miu rau bé xoi di dugc lam sach ding ké va

hiéu suat thu hoi carbamate khd cao.

T khéa: (ing dung manganese dioxide nano, mau D-SPE, b&n carbamate trong rau.

1.Pat van dé

Chiét pha rin phan tdn (d-SPE) dudc st dung
trong k¥ thuat chuin bi mau dé phan tich cdc chit
la mot k§ thuat lam sach mAu don gidn trong
phuong phap chudn bi miu QuEChERS. Sau khi
thuc hién chi€t 16ng - 16ng, dung dich chiét dudc
cho vao mot dng ly tim nhé c6 chita mot lugng nhd
chat hap phu rin. Sau d6, hdn hop dudc lic bing
tay hoidc lic vortex trong thdi gian ngin d€ phan bs
déu vat liéu hap phu. Chat hip phu c6 nhiém vu
loai bd cdc thanh phian giy nhiu (trong dé chat
phan tich khong bi hap phu). Chat hap phu sau d6
dudc tach bing cich ly tAm hoic loc va dich chiét
cudi cing dugc dem di phan tich [1-2].

Trong nhitng nim gin ddy, mot s6 chat hAp phu
nano di dudc phat trién dya trén nguyén tic d-SPE
[3]. Khi ttng dung vat liéu nano vao k¥ thuat d-SPE
khong nhitng tranh dugc hién tugng tic cot, ma con
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ti€t kiém thdi gian, cong sic, chi phi va dung moi
hon so véi k§ thuat SPE. Vi vay, nano MnO, ¢6
tiém ning 16n nhu mot chat hAp phu trong k¥ thuat
d-SPE vi gid thanh ré, tinh chit oxy héa khit &n
dinh, dién tich bé mit cao va s& lugng 16n cdc vi tri
hoat dong. Nhin chung, MnO, tdn tai & cic dang
khac nhau (o, B, 7, €, §.,...) ty thudc vao lién két ctia
cdc don vi cau tric bat dién MnOg4. Cdc dang MnO,
khéc nhau thé hién cic kha ning khic nhau trong
qud trinh hip phu, phan hity va phan tng v6i chat
phan tich [4-5]. Muc dich clia viéc khdo sat sy hdp
phu ctia gamma-MnO, bing k¥ thuat d-SPE 1a tng
dung né @€ 1am sach dich chiét rau qua trong phan
tich héa chit bdo vé thuc vat carbamate bing
HPLC/UV.

Tuy nhién, khi xdc dinh du lugng héa chit bdo
vé thuc vAt carbamate trong rau qud bing
HPLC/UV thi lugng 16n cdc tap chat chia
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chlorophyll hoic carotenoid trong rau can dudc loai
bd d€ c6 két qua phan tich chinh x4c va kéo dai tudi
tho ctia cot sic ky.

Trong nghién cttu nay, cdc carbamate dudc
khdo sédt l1a carbaryl, carbofuran, fenobucarb va
methiocarb. Carbaryl bén & nhiét do thudng, phan
hiy trong axit va bazd manh. J 25°C, n6 hoa tan
t0t trong acetone (300 g/kg), isopropanol (100
g/kg), xylene (100 g/kg). Carbofuran bi thiy phan
trong moi trudng kiém va bi phian hdy bdi d4nh
sdng, d0 hoa tan cla carbofuran & 20°C trong
n-heptane la 0.11 g/L, methanol la 71.7 g/L, ethyl
acetate la 61.5 g/L, acetone la 105.2 g/L.
Fenobucarb dé bi phan hly trong moi trudng kiém
va acid; ¢ nhiét d6 phong, kha ning hoa tan cta
fenobucarb trong acetone; chloroform; benzen;
xylene> 1 kg / L. Methiocarb bi phan hily bdi moi
trudng pH: DT, 1a 321 ngay & pH 5, nhung & pH
9, DTs, chi 1a 0.21 ngay & 25°C. G 20°C,
methiocarb hoa tan trong acetone (144 g/L), ethyl
acetate (87 g/L) [6-7].

2. Thyc nghiém

2.1. Héa chdt va thudc thit

Cic chat chudn carbaryl, carbofuran,
fenobucarb va methiocarb dugc dit mua tir hang
Sigma-Aldrich (St. Louis, MO, USA), MeOH-
HPLC (99%) va H,O tinh khi€t phan tich dugc mua
tor hang J. T. Baker Chemicals. Actone, methanol,
n-hexane, KMnO,, MgSO,, NaCl cia Merck.

2.2. Dung dich chudn

Céc dung dich chuin don carbaryl, carbofuran,
fenobucarb, methiocarb c¢6 nong do 1000 ppm diing
lam dung dich chuin géc dudc chuin bi bing cich
can chinh xdc 100 mg tiing chat rdi hoa tan vio
methanol trong coc thdy tinh rdi chuyén vao binh
dinh mdc 10 mL va dinh mic d€n vach chuén. Céc
dung dich chuin don va chudn hdn hgp lam viéc
dugc pha tir cic dung dich chudn gdc. TAt ci cac
dung dich chuin gdc, chuin lam viéc dudc bio
quan & 2°C trong ti lanh va trdnh dnh sang.

2.3. Thiét bi

Hé thong HPLC Shimadzu LC-20AD, detector
UV, cot sic ky HiQ sil C18HS column (250 mm x
4.6 mm x 5 um) dugc st dung dé€ tach cdc chat
phan tich.

M4y quang phd UV-Vis CE 2011, khodng bu6c
s6ng 325-1000 nm.

M4y lic IKA Vortex 3, mdy ly tAm lanh cao t&¢
736-HK (71.5%42x51 cm).

2.4. Diéu ché chdt hap phu y-MnO, nano

Chit hip phu -MnO, dugc tdng hgp thong
qua phan tng giita dung dich KMnO, bao hoa va
C,HsOH & nhiét do phong nhu da mé ta trong céc
bdo cdo truGe day [8-9].

2.5. Quy trinh chudn bi méu bang ky thudt chiét
pha rdn phdn tin

2.5.1. Chiét méu

Can 10g rau b6 x6i sach di dugc xay nhuyén
cho vao 6ng ly tim dung tich 30 mL, thém ti€p 10
mL hdn hdp acetone va n-hexane (3:1, v/v), 4g
MgSO, khan, 1g NaCl thu dugc hdn hgp A. Vin
chit ndp 6ng ly tim chita hdn hgp A, xd¢ manh va
l1am lanh nhanh biing nudc d4, sau d6 ti€p tuc lic
hdn hgp bing mdy vortex trong 5 phiit r6i dem ly
tam v6i toc dd 6.000 vong/phiit trong 5 phiit. Sau
khi ly tim hdn hgp phan thanh 4 16p, 16p trén cling
chita dung dich hitu co, 16p ti€p theo 1a x4c rau, 16p
dung dich nuéc va 16p mudi con du & ddy dng ly
tam. Dung pipet pasteur thu Ip dung dich phia trén
cling d€ ti€n hanh cdc budc lam sach va do mau.

2.5.2. Lam sach mdu bang ky thudt d-SPE

Cho toan bd lugng dich chi€t mau vao 1 dng ly
tAm dung tich 15mL ¢6 chita sdn mot lugng nhd -
MnO, nano va 1g Na,SO, khan, viin chit ndp rdi
x&c manh hdn hdp. Sau d6, 1dc hdn hgp bing may
vortex trong 5 phit rdi dem ly tim véi toc do
6.000 vong/phiit trong 5 phiit. R6t phan dung dich
vao cdc thiy tinh va lam bay hoi dung mdi dén
vira kho biing khi nito, phan cin con lai trong coc
dudc hoa tan véi ImL hdn hgp dung moéi MeOH-
H,0 (65:35, v/v) va dugc loc qua mang loc 0.22
micromet dé lvu trit trong cac lo vial nhd trudc khi
dem di phan tich bing HPLC/UV.

3. K&t qua va thdo luan

3.1. HPLC véi cdc budc song va thanh phdn
pha dong khdc nhau

Cac budc song dugc lua chon dé xac dinh dong
thdi 4 carbamate l1a 215, 220, 230, 267, 280 nm. Nhu
trong Hinh 1, cc sic ky dd thé hién peak ctia cic
chat dudc tich ra theo thit tu carbofuran, carbaryl,
fenobucarb roi d&n methiocarb. Khi do & 220 nm,
carbaryl xuat hién & 7.707 phiit c6 dién tich peak
troi hon khi khi do ¢ 215 nm (tuong tng peak § 7.718
phut). Tuy nhién, tai budc song 220 nm, cac dién
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Hinh 1: Sdc ky dé HPLC-UV cta hén hop chudn carbamate & cdc budc séng khdc nhau
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tich peak ctia carbofuran & 6.780 phit, fenobucarb &
phut 13.484 va methiocarb § phidt 15.512 nhd hon
nhiéu khi dugc do & 215 nm (tuong ting vdi cic peak
G 6.788 phut, 13.509 phit va 15.546 phit). Céc
carbamate s& kém nhay khi dugc do & 230, 265, 267
va 280 nm. Do d6, budc séng 215 nm cho phép phat
hién dong thdi cdc carbamate tot nhat trong s6 cac
budc séng da tht nghiém.

Trong HPLC, su k&t hgp hé dung mdi theo ty 1&
thich hgp cia MeOH-H,O s& din dén do phan giai
t6t, dudng nén &n dinh va kha ning tich tot cic
chit phan tich. K&t qua khio sit cac thanh phin
dung mo6i MeOH-H,O dé€ tich 4 carbamate ra khéi
nhau la: 55-45, 60-40, 65-35, 70-30, 75-25 tuong
ting v6i cic sic ky do theo thit tw nhu Hinh 2.

C6 thé thdy, khi ting thanh phAn MeOH sé& riit
ngin thdi gian rita gidi cdc carbamate ra khdi cot.
Tuy nhién, khi thanh phin MeOH-H,0 ting dén ty
1& 70-30 thi cdc peak c6 xu huéng chdng 1én nhau.
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Khi phan tich cdc mAu thyc & thi sy chdng chéo céc
peak Ién nhau dién ra v6i kha ning cing cao va phiic
tap 4nh hudng dén tinh chinh xé4c ctia phép do. Do
do, ching t6i chon hé pha dong MeOH-H,O 65-35
dé chay hdn hop carbofuran, carbaryl, fenobucarb va
methiocarb trong 20 phit & budc song 215 nm. GiGi
han phat hién (LOD) theo phuong phdp nay la:
carbofuran (0.05 ppm), carbaryl (0.0125 ppm),
fenobucarb (0.075 ppm) va methiocarb (0.05 ppm).

3.2. Anh hubng ciia khéi lugng chat hap phu
gama-MnQ, nano dén higu sudt thu hoi cdc
carbamate

Vi chat hdp phu gama-MnO, nano trong hé
dung mdi acetone : n-hexane (1:3, v/v) da cai thién
dang k€& su 1am sach chlorophyll [10]. Thyc t&, khi
cang ting khdi lugng chat hdp phu gama-MnO,
nano trong xtt Iy mau thi miu thu dudc cang sach
nhung hiéu suét thu hdi cdc carbamate cang bi gidm
xuéng. Vi vay, lugng MnO, nano cin dugc khdo sit
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Hinh 2: Sdc ky dé HPLC-UV cla hén hop chudn
4 carbamate dudc do & 215 nm theo cdc thanh

phén pha déng khéac nhau cua MeOH-H,0
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Hinh 3: Sdc ky dé cia méu rau bé x6i
thém chudn khi khéng ding gama-MnO,
nano trong budc Iam sach mdu bdng ky
thugt d-SPE
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Hinh 4: Sdc ky dé cGa méu rau bé x6i
thém chudn cé dung gama-MnO, nano
frong budc lam sach méu bdng ky
thudit d-SPE
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dé t6i uu qué trinh chuin bi mau theo k¥ thuat
d-SPE.

Thém hdn hgp chudn (ndng dd 2 ppm) vio
mau rau b6 x0i khdng chita 4 carbamate khdo
sat va ti€n hanh c4c budc thi nghiém nhu muc
2.5, hiéu suat thu hdi clia cdc hoat chat thé hién
G Bang 1.

Tur k&t qud Bang 1, ching to6i chon ludng
gama-MnO, nano dugc tng dung trong k¥ thuat
chuin bi miu d-SPE dé xac dinh dong thdi 4
carbamate trong rau baing HPLC/UV 1a 0.05g.

So sanh Hinh 3 va Hinh 4 cho thdy viéc tng
dung chdt hap phu gama-MnO, nano vao qué
trinh chuan bi mau rau biing k¥ thuat d-SPE da
loai dugc ddng ké cic tap chit gy nhiéu trong
rau, hiéu sudt thu hoi 4 hoat chit carbamate
khi cao.

Ching t6i da ti€n hanh phan tich mot s6
mau rau dugc bay ban trong c4c siéu thi tai dia
ban tinh Binh Pinh theo k§y thuit chuin bi miu
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BAng 1. Anh hudng clia khéi lugng chéit héip phu gama-MnO, nano
dén hiéu sudt thu hdi cdc carbamate

Lugng g-MnO, nano duing lam Hiéu suét thu hdi cac hoat chat carbamate (%)
chét hép phu (gam) Carbofuran Carbaryl Fenobucarb Methiocarb
0.01 99.95 97.80 77.74 93.75
0.03 98.76 99.92 75.81 93.65
0.05 98.68 99.53 76.50 92.91
0.10 96.41 96.22 45.10 85.27

d-SPE c6 4p dung chat hdp phu gama-MnO, nano
trong qud trinh 1am sach. K&t qud, khong phat
hién 4 hoat chit carbamate trong cdc miu dugc
thu thap.

4. Két luan

Vat liéu gama-MnO, nano budc dau dia dugc
nghién citu tng dung vao quy trinh chuin bi miu

theo k§y thuat d-SPE nhu 12 mot chat hip phu trong
qué trinh 1am sach dich chiét cic mau rau, qua dé
x4c dinh dong thdi 4 carbamate biing phuong phap
HPLC/UV. K&t qua nghién ctfu cho thay 0.05g vat
liéu c6 kha ning loai bd dang ké céc tap chat giy
nhiu ¢6 trong miu rau va carbamate dat hiéu suat
thu hdi tot m

Loi cdm on: Nghién ctiu nay duoc thuc hi¢n trong khuon khé dé tai khoa hoc cép co sé ctia Truong Dai

hoc Quy Nhon véi ma s6' T2021.708.11
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Thoéng tin tdc gia:

1. VO MANH TIEN!
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3.NGUYEN VAN LUGNG!

4.LE NGQC CHUNG?

Khoa Khoa hoc ty nhién, Truong Pai hoc Quy Nhon
Truong Paihoc Pa Lat

USING MANGANESE DIOXIDE NANOMATERIAL
IN THE PREPARATION OF D-SPE SAMPLE TO
SIMULTANEOUSLY DETERMINE FOUR CARBAMATES
INVEGETABLES BY HPLC/UV TECHNIQUE

® VO MANH TIEN!
® LE THU HUONG'
® NGUYEN VAN LUONG'
® LE NGOC CHUNG?
'Faculty of Natural science, Quy Nhon University
°Da Lat University

ABSTRACT:

This study is to explore the use of manganese dioxide nanomaterial in the preparation of
D-SPE sample to simultaneously determine four carbamates in vegetables by HPLC/UV. The
study’s results show that gama-MnO, nano has relatively good ability to remove interfering
compounds present in fruit and vegetable extracts in the D-SPE sample preparation process. This
study also finds out the optimal conditions for simultaneously analyzing carbofuran, carbaryl,
fenobucarb and methiocarb by using the HPLC/UV technique. When using 0.05g of gama-MnO,
nano sorbent, the spinach sample is significantly cleaned and the carbamate recovery efficiency
is quite high.

Keywords: manganese dioxide nanomaterial, D-SPE sample, four carbamates in vegetables.
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