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Abstract

Molecularly imprinted polymer (MIP) selective for Rhodamine b (Rhb) was synthesized by co-
polymerization between acrylamide (AM) and ethylenglycoldimethacrylate (EGDMA), with initiator
azobisisobutyronitrile (AIBN). The maximum adsorption of Rhb by the MIP was 0.87mg/ 0.1g. Selectivity of the
MIP for Rhb was 90%, higher than for rhodamine 6G, sudan I, sudan Il (respectively 57%, 6.6% and 3.4%).
Analysis protocol for Rhb was validated on some food bases (such as soft drink, chili powder), with clean-up
stage by the MIP and analyzed on HPLC. Recoveries were obtained from 88 — 95.6% (with RSDr 2.38 — 0.12%)
for soft drink sample, and 80.8 — 94.7% (with RSDr 1.67 — 0.37%) for chili powder sample. Method detection

limit (MDL) and method quantitation limit (MQL) were 10 ppb and 33 ppb respectively.
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1. MO PAU

Rhodamine b (Rhb) la pham mau céng nghiép,
thuong duoc st dung trong céng nghiép nhuoém, hay
két hop vai auramine O dé nhuom mau trong kiém tra
vi sinh. Rhb nam trong danh sach céac chit c6 kha
nang gay ung thu theo IARC [1]. Rhb da duoc phat
hién sir dung tao mau cho bét 6t, con rudc, twong 6t,
hat dua.

Phuong phap sic long thuong sir dung dé xac dinh
du lwong Rhb, véi ky thuat chiét pha rin (SPE) dé
tinh sach mau [2-6]. Phé huynh quang ciing cho thiy
phuong phap dang tin trong viéc xac dinh Rhb trong
thuc pham, vai viéc s dung hat tir dé chiét mau [7].
Ngay nay, vat liéu in dau phan ter (MIP) ciing duoc
diéu ché cho phép ting do chon loc véi chat can phan
tich, ha gisi han phét hién cua ky thuat do, rit ngan
thoi gian phan tich [8-10]. Tuy nhién, ty Ié hip phu
kém cua vat liéu MIP s& dan dén viéc sir dung nhiéu,
vi thé 1am ting gi4 thanh.

Trong bai nay, ching t6i tap trung téng hop vat
licu MIP dang bot, dang xir ly Rhb trén nén thyc
pham. Ky thuat FTIR, SEM, HPLC, s& duoc sir dung
cho viéc danh gia tinh ning cua vat liéu, va hiéu suat
phan tich du lugng Rhb trén nén nudc ngot, ot bot.

2. THUC NGHIEM

2.1. Hoa chdt va thiét bi

Chit chuan Rhodamin B, Rhodamin 6G, Merck.
Metanol; ethanol; n-hexane; acetonitrile (ACN) va
axit axetic bang loai HPLC Grade, Merck; nudc cat
loai ion, Acrylamide; Ethylene glycol dimethacrylate;
2,2'-Azobis(2-methyl-propionitrile), Merck.

May SEM, FTIR Tensor 27 Bruker, UV-vis
Thermo Scientific Evolution 600, HPLC Agilent
1260 véi detecto UV & 550 nm, voi cot
Phenomenex Gemini-C18 (kich thudc hat 5 pm,
250x4.6 mm, pha dém 85% acetonitrile + 15%
nudce, 0.005M natri tripeptonate, chinh pH 3.5 véi
H3PO4, van toc dong 0.5mL/min-1.0 mL/min, thé
tich tiém 20pL).

2.2. Piéu ché vit ligu MIP, NIP

0,149 Rhb + 0,8570g AM vao binh phan tng, phéan
tan déu vai 30mL ACN bang siéu &m trong 15 phit.
Dé yén 12 gio trong tbi, thém tiép 1,7840g EGDMA +
1mL AIBN. Thém tiép 70mL ACN danh siéu am 15
phdt. On dinh nhiét ¢ 70°C trong 10 gid cho polyme
dong ran hoan toan. Loc rira MIP bang H,O:Metanol
(1:1). Chiét Soxhlet voi dung mdi Metanol lién tuc
trong 12 gio. Sdy khé MIP & 60°C. Biéu ché NIP
cling tuong tuy nhung khong co6 Rhb.



2.3. Thyc nghiém kiém tra khd nang héip phu vt
ligu MIP, NIP

Chuan bi c6t nhdi SPE 3ml véi 0,1g bot MIP. Rt
dung dich chuan 10ppm Rhb lan luot tir 1, 2, 4, 6, 8,
10ml. Thém 1ml ACN va 10ml nudc cét lac déu. Lan
luot cho céc dung dich qua cot SPE. Rira lai bing 10-
20ml nuéc cat. Rura giai bang 20ml metanol, 1am kho,
dinh mic thanh 50ml bang nuéc cat. Po d6 hap thu
UV cua dung dich ¢ budc song 554nm. Thuc hién
tuong ty cho mau NIP.

2.4. Thuc nghi¢m khd nang luu gie Rhb caa MIP

Danh gia dya trén hiéu suét thu hoi (H) ¢ ba nong
d6 khac nhau 0,6; 1,0; 1,4ppm Rhb (Nong d6 Ciy
thuyét). Thuc hién cac budc rira giai va dinh mirc tuong
tu phan 2.3. Pinh lugng Rhb thu dugc (Nong do Cinye
) trén hé théng HPLC. Thuc hién tuong ty véi mau
MIP va NIP.

2.5. Pinh lwong Rhb nén mdu nuwéc ngot, bgt 6t

Mau nuéc ngot duoc cho truc tiép qua cot SPE,
mau bot 6t duoc chiét voi metanol. Dung dich chiét
dugc lam bay hoi hoan toan metanol. Phan con lai
duoc hoa tan véi nudce, roi duoc chiét vai cot nhdi vat
lieu MIP. Rira giai Rhb trong c6t chiét bing metanol.
Dung dich rira giai dugc loc qua bd loc 0,45um. Sau
d6 dung dich miu duogc chuyén dén hé HPLC dé tién
hanh qua trinh sic ky: Pha dong gom 85% ACN 15%
nuoC V4oi 0,005M natriheptansunfonat, duogc diéu
chinh pH téi 3,5 bang acid HsPO4. Cot RP-C18, 5um,
4,6mm x 250mm; nhiét do cot: 30°C; Téc do dong:
0,5ml/phat. Thé tich tiém: 20pl. Detector: 550 nm.

3. KET QUA VA THAO LUAN
3.1. Pgc tinh vdt ligu MIP

Phé FTIR cua MIP va NIP (hinh 1) cho thdy cac
bang tuong ty nhau va dac trung cua nhém
ethyleneoxide-methacrylate trong céu tric cua
copolymer: 1719 cm™ (C=0), 1452 cm™ (CH,), 1387
cm? (CHs), 1253 va 1146 cm™ (C-O). Hai bang tai
1634 va trén 3400 cm™? (N-H) thuoc nhdém amide
-CONH,. Nbi C=0 (nhém amide) s& xuét hién tai
bang 1719 cm™.

Hinh SEM cua vat liéu MIP (hinh 2) cho thay hinh
thai twong d6i dong déu. Kich thudc céc hat trong
khoang 0,2-0,4pm.
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Hinh 1: Ph6 FTIR-ATR tlnh thé kim cuong cua vat
liéu MIP va NIP.
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Hinh 2: Hinh SEM cua vét liéu MIP.
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3.2. Khd néng hdp phu téi da ciia MIP d6i véi Rhb

Do hap thu tuong g v6i ndng do Rhb duoc trinh
bay trong bang 1. Khi nong do Rhb téng, do hap thu
cling ting tuyen tinh, véi hé sé tuong quan R?=0,9996
(hinh 3). Diéu nay cho thay sy hip phu va ria giai
Rhb tét, vat liéu MIP c6 thé sir dung cho phan tich
Rhb.

Bang 1: Nong d6 Rhb va do hap thu tmg sau xir Iy véi
cot SPE vt liéu MIP.

STT 1 2 3 4 5 6
Vchuin

10ppm | 1 2 4 6 8 | 10
Copm 02 | 04 | 08 | 12 | 16 | 2
Do hap

thu (A) 0,043 | 0,088 | 0,176 | 0,253 | 0,336 | 0,420




0.4 y = 0.2079x+ 0.0045
035 R?>=0.9996

Hinh 3: Buong biéu dién do hép thu twong ing voi
nong do Rhb.

3.3. Hiéu sudt lwu giir ciia vit liéu

Vit lieu MIP cho thay kha ning luu giit Rhb tét
hon nhiéu so véi NIP. Hiéu suit dat khoang 92%
tuong g v6i 3 ndng do thir nghiém trén 0,1g vat lidu
(Bang 2). Su hién dién cua Rhb trong qua trinh két
mang cua MIP di hinh thanh cac khoang tréng twong
g véi lap thé cia Rhb. Hé qua 1a Rhb tuong tac tot
véi MIP va kho bi rira tr6i bai nuéce, so vai NIP [10].
Nhung lai dé dang rira giai bang metanol.

Bang 2: Bang hiéu suit luu giit Rhb caa MIP, NIP

Cly thuyét (ppm) 0,6 1,0 1.4
A 0,120 | 0,196 | 0,271
Cthuc té
MIP | (ppm) 0,555 | 0,921 | 1,281
H 92.5% | 92.1% | 91.5%
Htrung binh 92103%
A 0,071 | 0,113 | 0,155
Cihyc té 0,318
NIP (bpm) 7 0,3187 | 0,3187
H 53,1% | 52,4% | 51,8%
Htrung binh 52,4%

3.4. Khd ndng hdp phu t6i da

Khi tang dan lwong Rhb tir 0,1 — 1,2mg trén 0,1g
vat lisgu MIP hay NIP. Kha ning hap phu t6i da cua
MIP dat khoang 0,9mg Rhb. Trong khi NIP rat kém,
chi dat khoang 0,2mg Rhb (hinh 4).
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Hinh 4: Puong biéu dién kha nang hap phu téi da Rhb
cua vat liéu MIP, NIP (mg Rhb/0,1g vat liéu).

3.5. Danh gid tinh chon loc cia vit ligu MIP

Véi cac pham mau cé cau tric khac voi Rhb thi
kha ning hap phu trén MIP thap hon han (hinh 5).
Diéu nay cang minh chiing cho su chon loc cua vat
licu MIP ddi véi Rhb.
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Hinh 5: Biéu do so sanh tinh chon loc caa MIP d6i
v4i mau Rhb, rhodamine 6G, sudan I, sudan 1.
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3.6. Phan tich Rhb trén nén mdu nuwéc nget, bt ot
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Hinh 6: Duong xéac dinh khoang tuyén tinh Rhb.



Khoang tuyén tinh cua Rhb nam trong khoang 0,1-
3ppm véi hé sb tuyén tinh R2=0,9997 (hinh 6).

Thém chuan Rhb voi ba nong do khac nhau trén
nén mau nudc ngot huong dau (mau do), bot 6t (mau
do), xac dinh céc théng s6 nhu MDL, MQL, hiéu suat
thu hdi (H) (bang 3).

Bdng 3: Gia tri MDL, MQL, hiéu sut thu hdi.

STT Crnb H(%) | MDL | MQL
(ppm) (ppm) | (ppm)
. 0,2 88
Nudc ngot
A 08 90
huong dau 59 95
0.2 85 0,01 0,03
Bot 6t 0,8 88
2,2 95
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