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Tom tat

Sita va cac san pham tur stra, thudng duoc coi la thyc phém tu nhién can béng suc khoe va
can bang dinh dudng, bao gom cac chit dinh dudng thiét yéu cho moi lira tudi va 1a mot phan
quan trong trong ché d¢ an udng hang ngay cua chung ta. Tuy nhién, viéc sir dung khang sinh bira
bai, qua liéu luong cho phép, khong ding muc dich str dung khién thuc phidm va cac san pham
tor dong vat ndi chung va tur sita ndi riéng c6 nguy co gay hai tdi strc khoe cia con nguoi. Nhirng
ngudi tiéu dung nhay cam co thé bi di ing hodc tham chi gip nhimng van dé nghiém trong hon vé
strc khoe. Khang sinh ton du trong mot thoi gian dai s& dan dén tinh trang khang khang sinh
khién con ngudi khé kiém soat bénh tat va gy ra nhicu hé luy trong twong lai. C6 rat nhiéu
phuong phép hién dai dugc dua ra nham phat hién khang sinh trong thyc pham. Mot trong sb d6
la phuong phap dién hoa. Trong nghién ctru nay, chung t6i da st dung aptamer Neo6 va chip
nano vang nham ché tao aptasensor dién hoa c6 kha ning xac dinh du lugng neomycin trong sita
v6i khoang tuyén tinh 1a 10 - 3.000 ng/mL cling nhu x4c dinh dugc d6 nhay va do dac hi¢u cua
aptasensor khé cao. Bén canh dé, chung t6i da budc dau so sanh trén 20 mau sira bo sung khang
sinh cho thiy két qua twong dong véi két qua phén tich dugc bang phuong phap LC-MS/MS.

Tir khoa: aptamer Neo6, dién hoa, neomycin, dién cuc vang, aptasensor.

1. PAT VAN DPE

Neomycin 1a mot aminoglycosid polycationic dugc san xuét boi actinomycetes dugc phan
1ap 1an dau tién vao nam 1949 tir vi khudn Streptomyces fradiae & dit do Waksman va Lecheva-
lier [1]. Neomycin trc ché tong hop protein bang cach lién két vai tiéu don vi 30s cia RNA ribo-
some, chinh vi thé no c6 tac dung tiéu diét truc khuén hiéu khi gram am va mot s6 true khuan ky
khi khi chua c6 hién tuong khang thudc [2]. Trong ndng nghiép, neomycin duoc str dung nhu
mot chat diéu tri cac bénh nhiém khuéan. Mic du thude khéang sinh 1a hiru ich cho viéc diéu trj cac
bénh nhiém tring nhung su ton tai cua ching trong sira gdy anh hudng bat loi toi stic khoe cong
ddng nhu tao ra cac ching vi sinh vét khang thudc, gay cac phan Gng di tng. Chinh vi thé cac
phuong phap phat hién nhanh, hién dai da ra doi nham phat hién nhanh chinh xac du lugng thude
khang sinh c6 trong thuc pham néi chung va trong sita noi riéng [3].

Trudc day, nhiéu tac gia da nghién ctru phén tich cac nhom khang sinh trong cac nén mau
c6 ngudn goc tir dong vat, c6 thé ké dén nhu: xac dinh dinh tinh theo phuong phép vi sinh vat [4],
ban dinh lugng bang phuong phap ELISA[5], dinh luong bang phuong phap quang pho hép thy
nguyén tu [6]. Trong nhimg nam gan day, k¥ thuat sic ky 1ong khéi phd da va dang duoc nghién
ctru va ap dung ddi véi cac nhom khang sinh [7]. Vé&i tinh uvu viét va chinh xac nén chi cac
phuong phap phan tich sic ky khdi phd méi dugce coi 1a phuong phap phan tich khang dinh, co
gi4 tri phap 1y dé phat hién va dinh luong, ddc biét d6i véi nhom chat cam hodc cac chat can
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dugc kiém soat & luong vét hay siéu vét. Tuy nhién, do tinh phirc tap, tinh dac hiéu va kha nang
khéng bén cua khang thé ma viéc Gmg dung, van hanh 6n dinh va gia thanh ludn 1a thach thac
d6i véi ngudi lam cong tac phan tich.

Céc aptamer la cic RNA hay cdc DNA soi don ngan (thuong tir 20 dén 60 nucleotide) hodc
1a cac doan peptide c6 kha ning gan két véi cac phan tir dich v6i ai luc va d6 dic hiéu cao gidng
nhu khang thé. Tuy nhién, chat lugng cua nhitng phéan tr aptamer nhin chung tt hon so véi
khang thé, vi chiing dugc tong hop hoa hoc sau do tinh sach. Ngoai ra, chung c6 thé dugc cai tién
dé phu hop vé6i nhitng muc dich khac nhau trong khi voi khang thé khong thé dap tmg duoc. Cudi
cung, nhitng dau hiéu nhan biét cua khang thé c6 thé lam mét di 4i luc gin cta nd véi nhitng phan
tir dich, trong khi aptamer cé thé thay ddi vi tri danh dau sao cho pht hop nhat voi nhitng phan
tur dich cua chung [8].

Gan day, nhiéu bai bao da mo ta su két hop gilra cac cam bién dién hoa véi cac aptamer tao
aptasensor dién hoa (mg dung trong xac dinh nhiéu phén tir dich khac nhau [9]. Cac aptasensor
dién hoa phu thudc vao viée cb dinh aptamer 1én bé mit dién cuc. Su thay d6i trang thai cia mot
bé mit dién cuc xay ra bdi su tuwong tac gitra cac thy thé (aptamer) gan trén bé mit dién cuc véi
cac phan tur dich lam thay doi tre khang va dién dung cua giao dién dién cuc. Vi vay, phan tich
dién thé va tro khang 1a k¥ thuat rat hiéu qua va dugc st dung rong rai trong cac cam bién dién
hoa. Bén canh d0, phan tich dién hoa 1a mot trong nhitng nén tang cam bién hap dan nhat do su
don gian, nhanh chong trong viéc phat hién, chi phi thap va dé dang thu nho kich thude, d6 1a
cac yéu tb can thiét cho cam bién sinh hoc [10]. Chinh vi vy, chung t6i da tién hanh nghién ctru
va phat trién b kit phat hién khang sinh neomycin bang phuong phéap dién hoa nham phét hién
nhanh khéng sinh neomycin trong stra

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Nguyén liéu sir dung trong nghién ctru gdm: aptamer Neo6: 5’-SH-AGAGTCTGAGTAG-
GATGAGACTAGACAAGGTCCCAGGGGG-3’ (IDT), Chip nano vang (Nhat Ban) 1a 1 chip
c6 duong kinh 1a 2,2 mm, dugc tich hop 3 dién cuc dién cuc lam viéc (Au), dién cuc ddi (Pt),
dién cuc so sanh (Ag/AgCl) (Hinh 1).

DC lam viée (Au) DC déi (Pt) DC so sanh (Ag/AgCl)

. | 3
h, 7

Hinh 1. Hinh anh cdu tao ciia chip nano vang
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2.2. Hoa chflt, chét chuin

Hoa chét dung trong nghién ctiru gdm: KaFe(CN)s, KsFe(CN)s, KC1, BSA (Bovine serum
albumin), khang sinh neomycin (Sigma), PBS (Phosphate Buffered Saline) va mgt s6 hoa chat
tinh khiét khac déu dugc mua cta cac hang uy tin (gom Merck, Thermo fisher, Luminex,...).

2.3. Phuong phap nghién ciru
2.3.1. Chuan bi aptamer

Aptamer dic hiéu khang sinh dich di duoc phong Cong nghé té bao dong vat- Vién cong
nghé sinh hoc sang loc thugc Vién Han Lam Khoa Hoc Viét Nam, x4c dinh trinh ty va dat cong
ty IDT tong hop SH hod dau 5°, sau d6 aptamer dugc pha vdi cac nong do khac nhau phuc vu cho
nghién ctru.
2.3.2. Cé dinh aptamer lén chip nano vang

Dién cyc vang chip c6 dudng kinh 2 mm da dugc xir 1y, quét thé vong tuan hoan (CV) trong
dung dich dién 1i (KaFe(CN)s 5 mM + KsFe(CN)s 5 mM dé kiém tra tinh thuan nghich ctia hé.
Cac phép do quét thé vong tuan hoan dugc thuc hién theo ché do sau: Pién ap: Ul1=-0,3V dén
U2=0,9V, tbc do quét V =0,1 V/s. Sau d6 nano chip duoc nhing vao 2 pM aptamer dic hiéu
khéang sinh dich trong PBS (Phosphate Buftered Saline) (10 mM, pH7,4). Sau2 gio, cac aptamer
dugc hip thu trén dién cuc vang, dé loai bo cac aptamer khong ¢ dinh, tién hanh rira sach bang
nuée. Do phd tré khang dién hoa (EIS) & mdi budc thay doi [11].

2.3.3. Po dién hoa va phdn tich tin hiéu EIS trong dung dich dém

Aptasensor da dugc chuan bi & muc 2.3.1, duge 1 trong dém c6 chira khang sinh dich voi
cac nong d6 1,0, 10,100, 500, 1.000 va 3.000 ng/L, & nhiét d6 phong trong 15 phut. Sau khi rira
bang nudc sach dé loai bo cac thanh phan khong dic hiéu, tién hanh do EIS. Tét ca cac phép do
dién hoa déu tién hanh trong dung dich dién li (K4Fe(CN)6 5 mM + K3Fe(CN)6 5 mM + KCl
0,1 M). Chung dugc ghi lai bang cach dit mot dién thé twong duong voi dién thé ctia mach ho,
0,22 V (so voi dién cuc Ag/AgCl) trén dai tan 100 kHz - 10 MHz. Két qua EIS cua aptasensor da
dugc ghi lai va phan tich, xdy dung méi twong quan giita ndng d6 khang sinh va tré khang [12].

2.3.4. Phirong phdp chudn bi mdu phan tich so sanh véi LC/MS

Céc méu stra do Vién kiém nghiém an toan vé sinh thyc pham qubc gia chuan bi va cung
cap, bao gdém cac mau stra 6 va khong bd sung khang sinh: Can chinh xac 50 g sira trang vao
ong ly tam 50 mL roi tién hanh thém chuan khang sinh ¢ cac mirc ham luong khac nhau. Lic déu
mau cho dong nhat. Bao quan mau ¢ 2°C - 8°C. Sau d6, cdc mAau sita s& phan tich theo phuong
phap séc ky 1ong ghép khéi phd hai lan (LC-MS/MS) d3 duoc cong nhan ISO/IEC 17025 [13].

2.3.5. Phwong phap xdc dinh do nhay, do ddc hiéu [14]
Do nhay, d6 dic hiéu cia aptasensor s& dugc tinh sau khi xac dinh duoc s6 duong tinh gia
(FP) va am tinh gia (FN), cling nhu duong tinh that (TP), va am tinh that (TN) theo cong thuc

sau day:
TP

Donhagy = ——
TP +FN
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TN

Do dac hieu = ———
TN +FP

Kiém tra tinh dic hiéu: can chinh xac 50 g sira trdng vao 6ng ly tim 50 mL rdi tién hanh
thém chuan khang sinh theo Bang 1. Lac déu mau cho dong nhat. Bao quan mau ¢ 2 - 8°C. Céc
mau dugc tach chiét, i vdi aptasensor va tien hanh do EIS.

Bdng 1. Cac thong 56 101 wu tw dong cua thiét bi ICP-MS

T Mi méu Logi miu
1 DDH1 Mau tring
2 DDH?2 Mau tring
3 DDH3 Dung dich chuén neomycin néng do 10 ppb trong dung moi
MeOH
4 DDH4 Dung dich chuan neomycin néng do 10 ppb trong dung méi
MeOH
5 DDH’5 50 mL dung dich chuan neomycin 10 ppm
6 DDH6 50 mL dung dich chuan neomycin 10 ppm
7 DDH?7 50 mL dung dich chuan oxytetracyline 10 ppm
8 DDHS 50 mL dung dich chuan oxytetracyline 10 ppm
9 DDHY9 50 mL dung dich chuin gentamycin 10 ppm
10 DDH10 50 mL dung dich chuan gentamycin 10 ppm

2.3.6. Phuong phdp tdach khdng sinh trong cdc mau sita

Cac mau sita dugc thu nhan va xu 1y trude voi acid trichloroacetic, sau do tién hanh céac

budc nhu sau [3]:

- Dung dich 2 % acid trichloroacetic dugc thém vao mau sita trong éng ly tAm, tron déu va
siéu am 30 phut.

- Ly tam 10.000 vong/phut, trong 8 phut.

- Loc dich ly tdm qua mang loc 0,2 pm (Polyvinylidene fluoride- PVDF) dé loai bo lipid.

- Piéu chinh pH vé trung tinh (pH 7,0) bang NaOH, bao quan & 4°C cho dén khi phan tich
dién hoa.
3. KET QUA VA BAN LUAN
3.1. Gin aptamer dic hiéu neomycin Ién chip nano vang tao aptasensor

Aptamer Neo6 SH hoa dau 5 dugc gan 1én chip nano vang trong 2 gio. Kiém tra sy gan
ket dién hoa bang ky thuat quét theé vong (CV) trong dung dich Fero/Ferixianua. K&t qua thé hién
trén Hinh 2.
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Hinh 2. Gidn do thé vong cua chip nano vang va chip nano vang - aptamer
Tién hanh do tin hiéu dién héa, két qua thé hién ¢ Bang 2.

Bing 2. Tin hiéu dién héa khi quét thé vong ciia chip nano vang va chip nano vang aptamer

Dién cuc Epa (mV) Epc(mV) AEp (V) Ipa@uA) -Ipc(uA)
Chip nano vang 328.5 205,9 142,6 142,6 24,07
Chip nano vang-aptamer 3591 110,02 269,08 269,08 14,21

So sanh két qua thu dugc ¢ Bang 2 va Hinh 2 ta thy, tin hiéu thu dugc khi quét chip nano
vang chua gin SH-DNA do trong cung diéu kién. Chip nano vang sau khi gan SH-DNA cho tin
hiéu dong pic oxi hoa khir Fe?', Fe* giam, hiéu gitta 2 gia tri thé dinh pic oxy héa va pic khir tang
1én so v6i chip nano vang khi chwa gian SH-DNA. Piéu d6 chimg to, aptamer da dugc gin 1én bé
mit dién cuc vang lam can trd su trao doi dién tich cip Fe?'/Fe™.

3.2. Panh gia hoat dong ciia aptasensor bang k¥ thuit pho tré khang dién héa- EIS

K¥ thuat phé tré khang dién hoa (EIS) 1a mot k§ thudt nhay dé nghién ctru céc dac tinh bé
mit caa céac dién cuc duoc bién tinh. Sau khi nhung aptasensor vao dém c6 chtra khang sinh véi
cac nong do 1,0, 10, 100, 500, 1.000, 3.000 ng/mL. Dé xac dinh bién d6i dién hoa sau khi 1 véi
khang sinh neomycin, EIS thuong duge phan tich bang cach sir dung mot mach dién twong
duong. Mach twong dwong dugc ap dung sao cho phu hop gitra dir liéu thyc té va dit liéu mo
phong. Phé tré khang thu dugc véi sy hién dién cac ndong do khang sinh khac nhau duge mé hinh
bdi mach dién tuong duong nhu trong Hinh 3.

Hinh 3. Xay dung mach dién twong dwong cua
phan ung dién hoa khi do dung dich dém voi cac
cdc nong do khang sinh khdc nhau bang aptasensor
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Mach tuong duong 13 mot su két hop cua: Dién tro dung dich (1), dién dung 16p kép (2),
dién\trc’y phan cuc mang chip (3), dién trd khuéch tan (4), dién dung 16p kép 16 xop (5), dién tro
truyén dién tich (6).

Tién hanh xay dung gian d6 Nyquist dya trén mé hinh mach twong duong. Két qua thé hién
qua Hinh 4.
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Hinh 4. Gian @6 Nyquist mé phéng va thiee té theo mé hinh mach twong dwong

Ph6 Nyquist ctia cac dién cuc sau khi bién tinh cho thiy mot vong ban nguyét, theo sau la
mot dudi thang. Phan ban nguyét minh hoa cho qua trinh chuyén dién tir, trong khi phan thang
thé hién cho tinh chat khuéch tan dién hoa. Puong kinh vong ban nguyét dic trung cho tré khang
(Ret) ciia bé mat dién cuc. Két qua ¢ hinh 4 cho thiy do thi mé phong va thuc té tring nhau, diéu
d6 chung t6 da xay dung dugc mach dién twong duong hop 1y. Cac diéu kién nay s& dugc st
dung cho cac nghién ctru tiép theo.

Tiép theo, ching t6i xay dung gian d6 Nyquist ctia dién cuc vang (Au) va cua dién cuc
Au-ap (aptasensor). Két qua thé hién trén Hinh 5.
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Hinh 5. Gidn dé Nyquist cia dién cuc vang (Au) va ciia dién cuec Au-ap (aptasensor)

Hinh anh cho thiy, gian d6 Nyquist cta dién cuc vang chua bién tinh gan nhu 1a mot duong
thang. Sau khi bién tinh aptamer da dugce phu trén bé mit cua dién cyc vang, tré khang ting 1én
dang ké. Sau khi t aptasensor v&i cac nong do khang sinh neomycin khac nhau, Hinh 6 cho thy
xu hudng bién doi cua aptasensor tuong ing voi nong do ciia neomycin co trong dém. Hinh 7 la
gian d6 Nyquist thé hién sy bién thién cta aptasensor khi thay d6i bé mit dién cyc. Nhu thé hién
trong do thi, khi tang nong d6 neomycin tir 1 - 10 ng/mL, tro khang tang, nhung sau do, tro khang
lai giam khi ting nong do neomycin tr 10 - 3.000 ng/mL.Diéu nay cé thé 1a do su dinh hudng
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ctia aptamer trén bé mit dién cuc dugc thay doi tir thé ngang sang thé thang dimg, do hinh thanh
lién két gilta neomycin véi aptamer. Cac dinh hudng thang dung cuia lién két aptamer- neomycin
da lam tang tinh dan cua [Fe(CN)s]** voi dién cuc vang va do do tré khang (Ret) giam.
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Hinh 6. D6 thi biéu hién su bién thién tré khdng khi thay doi bé mat dién cuc

= N0 16
—r— WED 1OD
i ML 100
=== NI 1900
1000 == NED 1003
AnAg
KDO E

00 == au

o 4

0 spo 1000 1300 2000 2800 3000 3so0 &

Hinh 7. Gidn do Nyquist thé hién s bién thién cia aptasensor khi thay doi bé mat dién cuc

Gi4 tri cuia tro khang Ret so voi ndng d6 khang sinh neomycin 1a tuyén tinh trong khoang
10 - 3.000 ng/mL. Vi gian d6 Nyquist cta aptasensor sau khi nhiing vao khang sinh neomycin
v6i ndng d6 10 - 3.000 ng/mL (Hinh 8) va phuong trinh tuyén tinh Ret (Q) = -0,3[C] + 1680,
R?=0,970 (Hinh 9)
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Hinh 8. Gidan d6 Nyquist ciia aptasensor sau khi nhiing vao khang sinh neomycin

véi nong dé 10 - 3.000 ng/mL
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Hinh 9. Duong chudn thé hién moi twong quan giita tré khang va nong do khdng sinh
trong mau phan tich

Nhu véy, chung t6i da ché tao thanh cong aptasensor c6 kha ning xac dinh du luong neomy-
cin trong sira véi khodng tuyén tinh 1a 10 - 3.000 ng/mL. Tuy nhién, aptasensor can dugc danh
gia do dac hiéu va do nhay trude khi ap dung thuc te.

3.3. X4c dinh d¢ nhay, do dic hiéu va khang sinh neomycin trong miu sira
3.3.1. Xac dinh do nhay, do dac hiéu

St dung 10 16 sita da duoc xac dinh 1a miu 4m tinh (mAu tring) bang phuwong phap
LC-MS/MS, do Vién Kiém nghiém an toan v¢ sinh thuc pham quoc gia thuc hién.

Do nhay = LXIOOZ 100%
10 +10
o 10
D6 dac hieu = ——— x 100 =100%
10 +10

Nhu vay: Trong khuén khd nghién ctru ndy, dd nhay cua aptasensor la 100 % va do dac hi¢u
1a 100 %.

Kiém tra tinh dic hiéu: Két qua kiém tra nhan théy, ddi véi cac mau tréng, mau khang sinh
gentamycin va oxytetracyline trong PBS tin hiéu tré khang khong thay déi so véi tin hiéu dién
hoa cua aptasensor (dién cuc Au-ap). Tuy nhién, khi neomycin dugc thém dung dich dém, va stra
vao v6i nong do 10 ng/mL trd khang thay doi dang ké. Nhu vdy, aptasensor da ché tao, co thé
duogc sir dung dé phat hién khang sinh neomycin véi d6 dic hiéu cao.

Khoang phat hién ctia aptasensor dién hoa thu dugc cho thay c6 twong dong véi mot s6 nghién
ctru khéc trén mot sb khéng sinh khac. Vi du nhom nghién ctu Zhu va cong su [15] da ché tao
aptasensor dién hoa bang cach sir dung polyme dan dién/té hop nano vang tur ché tao va ap dung né
dé xac dinh kanamycin v6i do nhay cao. Cam bién cho kanamycin duoc ché tao bang cach ¢ dinh
aptamer kanamycin 1én bé mit dién cuc AuNP dd phi/dién phan polyme ddn AuNP bao gdém
poly-(2,5-di-(2-thienyl)-1H-pyrrole-1-(acid p-benzoic)) nhu mét cam bién. Nong do kanamycin dugc
xac dinh bang phép do Von-Ampe. Gidi han phat hién cta cam bién 1a 9,4 + 0,4 nmol/L. Hay trong
mot nghién cuiu khac ctia nhom tac gia Falan Li cung cong sy [16] da st dung RNA-aptasensor
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sandwich va phuong phap dién hoa phat hién neomycin trong sita. Pham vi tuyén tinh 1a
5% 103nM dén 5 x 10> nM va gi61 han phat hién ddi voi aptasensor la 0,759 nM. Hon nira, theo
quy chudn cta Viét Nam, giéi han du lugng khang sinh neomycin c6 trong stra la 1500 ng/mL
[17]. Do do, khoang phat hién cua aptasensor c6 thé dap img dé ap dung aptasensor cho phan tich
cac mAu sita, cung cap thém mot phuong phap dé kiém soat an toan thuc pham.

3.3.2. Xac dinh khéng sinh neomycin trong mau sita

Sau khi so sanh két qua thu duoc khi str dung phuong phap LC-MS/MS va phuong phap
dién hoa bang day s6 bang ham Ttest, két qua p = 0,127 > 0,05 cho thay su sai khac giita hai day
sO 1a khong c¢6 ¥ nghia. Nhu vay, két qua phan tich ham lugng neomycin bang phuong phap
LC-MS/MS va aptasensor dién hoa trong 20 mau thu thap ngoai thi truong va mau b sung khang
sinh khong c6 su sai khac dang ké. Két qua thé hién tai Bang 3.

Bing 3. Bang s6 liéu két qua xdc dinh khdng sinh neomycin trong mau bang phirong phdp

LC-MS/MS va aptasensor
Ham lugng Ham luong Ham lugng
i SO Ol
vao mau aptasensor LC-MS/MS
1 Méu thém chuin THI0 10 8,4 9,2
2 Méu thém chuin TH50 50 472 48
3 Mdu thém chuin TH100 100 135 136
4 Mdu thém chuin TH200 200 183,5 185
5 Mau thém chuin TH300 300 298.1 299
6  Mdbu thém chuin TH400 400 379 280
7 Mdu thém chuin TH500 500 766,5 674
8  Mdu thém chuin TH600 600 5434 544
9  Mdu thém chuin TH800 800 654,3 655
10 Mdu thém chuin TH1000 1000 1232,7 1145
11  Sita tiét trang it béo chira 0 KPH KPH
Canxi
12 Swa Hi-Land Mpc Chéu 0 KPH KPH
13 Sia twoi tiét trung co 0 KPH KPH
dwong Méc Chdu
14  Sira tiét trung huwong dua 0 KPH KPH

Izzi
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Ham lwong Ham lwong Ham lwong
neomycin neomycin (ug/kg) neomycin (ug/kg)

T Tén mau (ug/kg) bé  sung  phdn tich bang phdn tich bang
vao mau aptasensor LC-MS/MS

15 Siatigt trung cé dwong 0 KPH KPH
KUN

16 Sita twoi 100% co dwong 0 KPH KPH
DUTCH LADY

17 Yomost thirc uong tir sica 0 KPH KPH
chua lén men tw nhién

18 Stra twoi nong trai Ba Vi 0 KPH KPH
co duwong

19 Sita twoi 100% it dwong 0 KPH KPH
Vinamilk

20 Sita twoi 100% it dwong 0 KPH KPH
Vinamilk

Ghi chu: KPH — Khong phat hién

4. KET LUAN

Dua trén aptamer dac hi¢u neomycin va chip nano vang, chung toi da xay dung thanh cong
aptasensor dién hoa xac dinh du luong dinh du lugng neomycin trong sita v6i khoang tuyén tinh
la 10 - 3.000 ng/mL. BJ nhay va d¢ dac hi¢u cua aptasensor dién hoa 1a 100 %. Két qua phan
tich trén 20 mau thtr cho thiy viéc phan tich sira bang aptasensor khong c6 su khac biét c6 ¥
nghia so v&i phuong phap LC-MS/MS.
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Abstract

Milk and dairy products, often considered healthy and nutritionally balanced natural foods,
include essential nutrients for all ages and are an important part of the daily diet. However, the
indiscriminate use of antibiotics, more than the allowable dose, and improper purposes makes
food and animal products in general and dairy at risk of harming human health. Sensitive
consumers may experience allergies or even more severe health problems. Antibiotics are left
over for a long time, and it will lead to antibiotic resistance, making it difficult for people to
control diseases and causing many consequences in the future. There are many modern methods
proposed to detect antibiotics in food. One of the main methods is the electrochemical method.
In this study, we used aptamer Neo6 and gold nanochip to fabricate an electrochemical aptasen-
sor capable of determining neomycin residues in milk with a linear range of 10 - 3,000 ng/mL as
determining the accuracy of the neomycin residues in milk. The sensitivity and specificity of the
aptasensor are quite high. In addition, we initially compared over 20 milk samples supplemented
with antibiotics, showing similar results with those analyzed by LC-MS/MS method.

Keywords: aptamer Neo6, electrochemistry, neomycin, gold electrode, aptasensor.
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