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Tém tit. Vat lidu polymer in ddu phan tir (MIP) chon loc cho rhodamine B (RhB) di dugc téng hop bang
phan tng ddng trung hop giita acrylamide (AM) va ethylenglycol dimethacrylate (EGDMA), voi chét
khoi mao azobisisobutyronitrile (AIBN). Kha ning hap thu t6i da RhB dat dugc 1a 8,7 mg/0,1g vét lidu
MIP. Tinh chon loc ctia vét liéu MIP dbi voi RhB 13 92,03 %, cao hon so véi tinh chon loc trén phém mau
rhodamine 6G, sudan I, sudan IT (l?m luot 14 57,4 %, 6,55 % va 3,36 %). Qui trinh phan tich RhB da duoc
hiéu luc hoa trén nén miu thyc phdm nudc ngot, siro va bot 6t. Hidu suét thu hoi dat dugc tir 86,5 —
95,6 % cho miu nudc ngot, 81,8 — 95,6 % va 80,8 — 94,7 % cho mau bot 6t. Gidi han phat hién (LOD) va
gi61 han dinh lugng (LOQ) lan luot 12 10 pg/L va 33 pg/L. Cubi cung chiing t6i img dung phén tich RhB
trong nén mau nudc ngot, siro va bt 6t, ca hai mau nay déu khong phat hién RhB.

Tw khéa: Rhodamine B, MIP, HPLC.

SYNTHESIS OF MIP MATERIAL FOR RHODAMINE B SELECTION AND ITS
APPLICATION FOR RHODAMINE B ANALYSIS IN FOOD SAMPLES

Abstract. Molecularity imprinted polymer (MIP) selected for rhodamine B (RhB) was synthesized by the
co-polymerization reaction between acrylamide (AM) and ethylenglycol dimethacrylate (EGDMA) with
an initiator azobisisobutyronitrile (AIBN). The maximum absorbance of RhB on MIP is 0.87 mg/ 0.1 g
with the selectivity of 92.03%, which was higher than the Rhb absorbance on Rhodamine 6G, sudan I,
sudan II (57.4 %, 6.55 %, and 3.36 % respectively). This procedure for RhB analysis was implemented on
a number of food samples such as drinking water and chilli powder, with sample preparation by MIP and
sample analysis employing HPLC. Recovery yield was found to be 86.5-95.6% for a drinking water
sample and 80.8-94.7 % for chilli powder sample. The method detection limit (MDL) and method
quantitative limit (MQL) were 10 ppb va 33 ppb respectively.

Keyword. Rhodamine B, MIP, HPLC.

1 GIOI THIEU

Rhodamine B duoc biét dén 1a mot thude nhudm tdng hop c6 mau hong, dugc sir dung chi yéu trong linh
vuc nhuém vai soi.Thudc nhuém rhodamine B phat huynh quang, do d6 c6 thé phat hién d& danh
bang huynh quang ké, né dugc str dung rong rii trong cac tng dung cong ngh¢ sinh hoc nhu kinh hién vi
huynh quang, quang phd huynh quang tuong quan, phén tich dong chay té bao va ELISA [1]. Trudc su
phat trién ngay cang cao, nhu cau doi sdng cua con ngudi, ngoai dn no mac 4m thi nhu cau an ngon mac
dep ngay cang duoc nguoi ta chu trong va quan tam nhiéu. Nam bat dugc thi hiéu d6 cua nguoi tiéu dung,
cac co so che bién thire an da san Xuit ra nhleu thue pham mau sic sic s&, bat mit va rat thu hat. Bi kém
theo mau sic sac s 4y 12 hiém hoa rui ro tiém an ddi voi st khoé nguoi tiéu dung. Dé san xudt ra nhiéu
san phdm bat mit d6 cac co sé san xuit st dung nhiéu loai phdm mau cong nghiép, cac pham mau nay
dugc mua dé dang, gia ré so v6i phim mau tu nhién duoc st dung trong thuc pham Trong nhiéu phim
mau cong nghiép thi pham mau rhodamine B thuong dugc sir dung do ¢6 mau sdc thoa man cdc tiu chi
nhu mau bt mét, sic s& cho cac san pham nhu hat dua, bot 6t, rube, tuong 6t.... Pham mau cong nghiép
noi chung, rhodamine B noi riéng gay doc hai d6i v6i con nguoi va khong c6 ten trong danh muc phu gia
thuc pham do B9 y té ban hanh [2-3]. Rhodamine B tich luy trong co thé con ngudi sé& giy ra tac hai cho
gan, than, hé sinh san, hé than kinh ciing nhu gy ra bénh ung thu [4]. D4 c6 nhidu nghién citru cho théy
rang khi thir nghiém trén chudt va rhodamine B duogc két luan 1a nguyén nhan giy ung thu [1, 5]. Gan
day, bao dai lién tuc phat hién cac co sé san xudt & TP.HCM sir dung phdm mau cong nghiép cho gia vi,
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thuc pham va cac loai thubc dong y... c6 nhiing thoi diém 80% mau bot 6t bi nhidm rhodamine B & cac
tinh trén ca nudc, ca biét co nhing tinh bi nhiém 100% [6].

Trudce thyc trang d6 thi yéu cau vé xir Iy miu dé xac dinh ham lugng rhodamine B trong mau thyc pham
dang dwgc quan tim. Hién tai cach xir Iy miu dang dugc sir dung rong rai la chiét mau véi dung moi
methanol sau d6 loc dich chiét nhung cach xtr Iy nay khong loai bo dugc nén méu phirc tap. Hay nguoi ta
con dung k¥ thuat chiét pha ran SPE, QuEChERS, MSPE ... tuy c6 thé loai dwoc mot phan nén mau
nhung d6 chon loc khong cao [7-8]. Bé han ché cic nhuoc dlem cua cac phuong phép trén thi ky thuat
ché tao vat liéu in dau phén tir MIP (Molecularly Imprinted Polymers) 14 k¥ thudt m&i ndi thu hat duge sy
quan tdm cua cac nha nghién ctru boi d6 chon loc cao véi mot nhom hop chat gop phan rat ngin thoi gian
xtr Iy miu dong thoi gidm thleu dugc anh hudng ctia nén miu dic biét voi cac nén mau phirc tap. Gan
day, co nhiéu nghién ctru da tong hop thanh cong vat lidu MIP dé tmg dung phén tich rhodamine trong
nén mau bot 6t [2], trong nén miu thuc pham [4]. Nhitng nghién ctru trén di c6 két qua nghién ciru véi do
tin cdy cao dang khich 1¢, tuy nhién van chwa (mg dung vat liéu dé phan tich rhodamine B cho nhiéu nén
mau khéac nhau.

Trong nghién ctru ndy, ching t6i tong hop vat liéu MIP chon loc cho rohdamine B. Vit liéu nay duoc
danh gia cac dac tinh nhu kha nang hép phu cua vét liéu, tinh chon loc... va dugc dp dung dé xur ly trén
mau thuc phém nudc ngot, siro va bot ot.

2 THUC NGHIEM
2.1 Thiét bi va héa chit

—  Cac hoa chat thodamine B, rhodamine 6G > 99.0 %, acrylamide, ethylene glycol dimethacrylate,
sodium 1-heptanesulfonate va 2,2'-azobis(2-methylpropionitrile) dugc mua cua Sigma-Aldrich.
Dung méi methanol (MeOH), ethanol, n-hexane, acetone va acetic acid bang loai chudn sir dung
cho HPLC cua hing Merck. Cac hoa chit khac duoc st dung déu dat chuin phan tich. Nudc cat
duogc st dung 1a loai khong ion va c6 dién tré 16n hon 18.5 MQ.

— May HPLC cua Agilent Technologies 1260 Infinity. Vi cot tach RP-C18 (Sum, 4,60 mm x 250
mm) va ddu do DAD.

— May do quang Thermo Scientific Evolution 600 UV-VIS.

— May danh siéu am.

— Cén phan tich Sartorius TE214S

—  Hé thong chiét Soxhlet.

— Tuséy ta sdy Shellab.

— My cit nudc khong ion Thermo Scientific Barnstead Easypure II.

— Céc dung cu thuy tinh khac.

2.2 Téng hop vat liéu MIP va NIP
2.2.1 Quy trinh tong hop

Qua trinh téng hop vat liéu MIP bang phan tng giita phan tir mdu Rhodamine B (140 mg) va monomer
chuc nang AM (857 mg) trong 30 mL dung mdi acetonitrile, danh si€u am trong 15 phut. Sau do, thém
1784 mg EGDMA, ImL AIBN va 70mL ACN thyc hién phan (rng polymer héa ¢ 70 °C trong 10 gio
trong bép cach thuy, sudt qua trinh nay khi N, duoc thdi lién tuc. San pham duoc loc, rira qua voi nudc va
methanol (1:1), sdy kho & 60 °C trong 4 gid. Cudi cing dem nghién va ray vé6i kich thudc 100 pm. Vat
lidu khong in dau (NIP) dwoc thuc hién theo quy trinh twong ty nhung khong sir dung phan tr mau
Rhodamine B.

2.2.2 Loai bé phan tir miu

Sau khi téng hgp MIP va NIP, cac thanh phan con du sau phan tng va phan tir mau da in duoc loai bo
hoan toan bang chiét Soxhlet véi dung moi methanol trong 12 gio, qua trinh nay dugc thuc hién dén khi
chiét hét phan tir mau ra khoi MIP, st dung thiét bi UV-VIS & budc song 400 — 600 nm dé kiém soat qua
trinh. Cudi cting dem sy kho & nhiét d6 60°C trong tu siy.
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2.2.3 Panh gia tinh chit ciia vat liéu

Pé chirng minh hinh thai va cdu triic ciia vat liéu da téng hop thanh cong, mau vat liéu duge do phd hong
ngoai va chup anh SEM.

Do phd hong ngoai (FT-IR): Vit liéu MIP va NIP duoc sdy ¢ 60 °C trong 4 gid, sau d6 tron voi KBr rén
da sy kho ¢ 120 °C trong 4 gid va ép thanh vién c6 dudng kinh 10 mm, bé day tir 12 mm.

Do kich thudc hat (SEM): Mau MIP va NIP duoc chup tai Vién cong nghé Hoa hoc - VAST bang thiét bi
kinh hién vi dién tir quét (SEM) dé danh gia hinh dang va kich thudc hat cta vat lidu.

2.2.4 Panh gia kha niing hip phu cia vt li¢u dbi véi phan tir miu

Can chinh xac 0,1 g vat liéu MIP va NIP sau khi da loai bo hoan toan phan tir mau vao 2 6ng SPE loai
dung tich 3 mL. Rira cot bang nudc roi bang MeOH, cho dung dich chira rhodamine B v6i 3 nong do khac
nhau 0,6 mg/L; 1,0 mg/L va 1,4 mg/L. Sau d6 rira tap chat bang 10 mL nudc cit va rira giai bang MeOH,
dung dich thu dugc dinh muc téi 50 mL do quang tai 550 nm.

Tién hanh lap duong chuan cua rhodamine B véi ndng d6 0,2 mg/L; 0,4 mg/L; 0,8 mg/L; 1,2 mg/L; 1,6
mg/L; va 2,0 mg/L do trén may Thermo Scientific Evolution 600 UV-VIS ¢ 550 nm.

2.2.5 Panh gia kha niing chon loc ciia MIP d6i v6i phén tir miu

Can chinh xac 0,1 g vat liéu MIP va NIP sau khi di loai bo hoan toan phan tir mau vao 2 6ng SPE loai
dung tich 3 mL. Rira ¢6t bang nudc rdi bang MeOH, cho dung dich chira rhodamine 6G; sudan I va sudan
IT véi 3 ndng do khac nhau 0,5 mg/L; 1,0 mg/L va 2,0 mg/L. Sau d6 rira tap bang 10 mL nudc cat va rira
giai bang MeOH, dung dich thu dugc dinh mirc téi 50 mL do quang tai 550 nm. Tién hanh 1ap duong
chuin cta rhodamine 6G véi néng d6 0,2 mg/L; 0,4 mg/L; 1,0 mg/L; 1,4 mg/L; va 2,0 mg/L do & 527 nm,
cua sudan I voi néng do 0,5 mg/L; 1,0 mg/L; 1,5 mg/L; 2,0 mg/L va 2,5 mg/L do & 494 nm, cua sudan II
12 0,2 mg/L; 0,4 mg/L; 1,0 mg/L; 1,4 mg/L; va 2,0 mg/L do & 494 nm.

2.3 Ung dung vit liéu MIP xir Iy mau, phén tich bing HPLC
2.3.1 Lap dwong chuin Rhodamine B bang HPLC

DPuong chuan rhodamine B duoc 1ap trong khoang 0,1 dén 3,0 ppm véi didu kién cho HPLC nhu sau:
— Cot RP- C18 (Sum*4,6mm *x250mm)
—  Nhiét do cot tach 30 °C
—  Budc séng hap thu 550 nm
—  Thé tich mau 20 uL.
—  Pha dong gom 85 % ACN; 15 % nudc voi 0,005M sodium 1-heptanesulfonate, duge diéu chinh
pH t6i 3,5 bang acid HyPO,.

2.3.2 Chuén bi miu thir

Mau nuée ngot huwong dau, bt 6t va siro dau 1a 3 loai mau thyc phém san c6 trén thi truong dugc chon.
Ca 3 mau dugce xir Iy bang cach chiét rhodamine B ¢6 trong mau v6i dung méi MeOH, sau d6 dun cach
thuy dén can r6i hoa tan béng nudce sau d6 chiét SPE véi vat liéu MIP. Rira giai thodamine B trong cot
chiét béng MeOH dinh muc téi 50 ml béng MeOH. Loc qua mang loc 0,45um, sau d6 dung dich mau s&
duoc chuyén vao bd phan mau ciia HPLC dé tién hanh qué trinh sdc ky. Mdi mau duoc tién hanh thém
rhodamine B chuén v6i 3 ndng d6 khac nhau 0,2 mg/L; 0,8 mg/L va 2,2 mg/L.

3 KET QUA VA THAO LUAN

3.1 Tong hop vit liéu MIP va NIP

Co ché tong hgp MIP va NIP thong qua 3 giai doan, giai doan 1 xay ra phan tng lién két giira monomer
chirc ning AM va phén tir mau rhodamine B, ddy la giai doan danh déu cac vi tri lién két cho viéc bét cac
phan tir mau. Céc lién két hinh thanh chu yéu 1a N:H — N, va O — H:0, day 1a loai lién két kém bén nén dé
dang c6 thé rira giai phan tr mau. Giai doan 2, khi chit khoi mao qua trinh polymer hoa AIBN va chit tao
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lién két chéo EGDMA dugc thém vao, dudi tic dung cua nhiét 6 thi AIBN phan huy thanh cac gbe tu do
chung tin cong va céc lién két d6i C=C ciia AM va EGDMA. Trong giai doan niy oxy khong khi da duoc
dudi di bang khi nito vi oxy ciing c6 kha ning tao gdc tw do. Giai doan 3, gbc ty do hinh thanh tir AIBN
lan truyén trén mach phén ung va trd thanh tdm phan tng, chl'mg kich thich vao AM va EGDMA phén
g tiép dién trong 10h dén khi phan tng két thuc (khong con goc tu do) s& tao thanh khéi polymer Pong
thoi trong qua trinh tong hgp dung méi ACN ciing bay hoi. Tat ca cac giai doan nay duoc thé hién trong
hinh minh hoa (hinh 1).

. OH oy, A, OIH

NHiT P N

Fara mind

Hinh 1. Hinh minh hoa in d4u phén tir Rrhodamine B

3.2 Panh gia tinh chit cia vat liéu
3.2.1 Phan tich phd FT-IR
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, Hinh 2. Phd FT — IR cua vét li¢u tong hop NIP (2A) va MIP (2B) ,
Keét qua phéan tich vat li€u dugc thé hién trong hinh 2, vai hinh 2A 1a vat li¢u khong in dau NIP, hinh 2B
1a vat liéu da duoc in diu MIP, trong d6 c6 thé thiy dugc su twong dong cua cac tin hiéu dic trung cua
vat lidu. Cu thé, tin higu déi 1a van phd hap thy dic trung dao dong gidn bat dbi xtmg cua lién két N-H khi
¢6 ké dén lién két hydro ¢ v = 3501 cm™ (Hinh 2A) va 3479 cm™ (Hinh 2B), tin hiéu nay cﬁng c6 thé ké
dén dao dong cua nhom -OH d duoc cong huong chong 1én pho. Tin higu ¢ v =2971 cm™' 1 dao dong
dic trung cho lién két C-H clia gbc methyl trong phan tt EGDMA. Llen két d6i C=C trong phan tu AM
chua duge rira sach nén van con xuat hién trong phd dd ¢ v = 1650 cm™ va ciing phai ké dén lién két uén
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N-H ciing c6 thé quan sat tai tin s6 song nay. Lién két C=0 trong cong thiic cia AM va EGDMA xuat
hién voi tin hiéu 6 v=1713 cm™.

Céc tin hiéu 6 v= 1257 cm™, 1389 cm'l, 1459 cm™ va 754 cm™ trong mau NIP 1a cac dao dong dic trung
cta lién két ubn bat @i xang C-H trong nhom methylene -CH,. O viing birc xa ndy c¢6 su khac biét vé
cuong do gitta MIP va NIP, nguyén do 1a mau MIP ¢6 in ddu cac phan tir rhodamine B. Viéc rira cac phan
tr nay ra la khong hoan toan, nén luong rhodamine B con ton tai va len 16i trong cAu trac vat liéu dan dén
viéc hap thu 16n, din dén viéc chong 1én va che mét cac miii ddc trung khac. Tai ving song dudi 1000
cm’' nay 1a dao dong cia lién két C=C trong vong benzen thudc phan tir rhodamine B [9-10].

3.2.2 Phan tich quét kinh hién vi dién tir SEM

Tir anh chup SEM cua vit liéu ¢ thé xac dinh duoc kich thude hat cua vat liéu khoang 0,2 — 0,3 pm. Vat
liu tong hop co cac 16 x6p 16n giup gia ting kha ning tai dung dich mau qua cot, dic biét gia ting dién
tich b& mat vat li€u, tir d6 c¢6 kha nang hap phu tot, hinh anh cda vat li€u dugc thé hién trong hinh 3.

L —
JEDOL 15KL mZ|, 8

Hinh 3. Anh chup SEM ciia vit liéu MIP

3.3 Panh gia kha ning hip phu ciia vit li¢u ddi véi rhodamine B

Do nén miu kha don gian va phuong phép st dung UV-VIS ¢6 uu diém 1a nhanh va tién loi dé dinh
luong nén ching t6i dung phd hip thu UV-VIS dé danh gia kha ning hip phu cia vat liéu cua rhodamine
B. Két qua trén pho do ctia vat liéu cho thay Ay, = 550 nm, va phuong trinh duong chuan & budc song
nay v6i R* = 0.9996 (hinh 4) duoc sir dung dé dinh luong rhodamine B.
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Hinh 4. Phd hép thu va duong chuin ciia Rhodamine B

Kha nang hip phu cia MIP va NIP d6i véi phan tir mau rhodamine B dwoc danh gia bang cach cb dinh
khdi lugng MIP va NIP 14 0,1 g, sau d6 thay d6i ham lugng rhodamine B ting dan, cic diéu kién khac s&
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dugc duy tri gidng n}lau gitta cac 1an thi nghiém. Két qua thu duoc da thé hién nhu hi’nh 5, trong d6 df)i
voi MH? kha nang hap phu cuc dai la 0,87 mg rhodamine B trén 0,1 g vat liéu, con doi voi NIP thi thap
hon nhiéu 0,23 mg.

1.5

1.3

1.1

0.9

0.7 —o—MIP

0.5
03 o—NIP

0.1
-0.1

mg Rhb thuc té

0 0.5 1 1.5
mg Rhb 1y thuyét

Hinh 5. Kha ning hip phu cia vét liéu MIP va NIP (mg RhB/0,1g MIP/NIP)

Két qua cho thiy dung lwong hip phu cia vat lidu 1a rat t6t, dic biét dbi véi vat liéu dugce in diu phan tir.
Vén dé nay dugc giai thich 1a do kich thudc hat nhd, vat liéu xép, nén h'flp phu cao, cAu tric bén viing cua
khung duoc tao boi EGDMA giup bét giir tot phan tir rhodamine B. Ngoai ra, NIP ciing c6 kha ning bt
giit phéan tir rhodamine B vi chung ciing c6 thanh phan monomer chitc ning AM trong c4u tao. Cac phan
ttr khi d6 c6 thé bét gitr rhodamine B trén bé mat hat nho vao céac lién két hydro yéu. Do khong in dau
phan tr nén mau da khong thé len 161 sdu vao cu tric vat liéu duoc, chung chi co thé bi bét giltt mot ph.;fln
trén bé mat 1am cho kha nang hap phu cua vét liéu khong cao. T4t ca cac dir liéu trén ching minh rang vat
liéu MIP ma chung toi tao ra, c6 kha nang bét giit dugc phan tir mau rhodamine B.

3.5 Panh gia kha ning chon loc ciia MIP ddi véi phin tir miu

Ot OH
5 o}
e X o b O
N
oL CH3/\N o N/\CH3
H3C/\H o Xy ) cr k
k CHy CHs
Rhodamine B CH, Rhodamine 6G
N O

N> N

N\

N

HO
OH

Sudan I Sudan II

Hinh 6. Cong thuc cAu tao clia cac hoat chit khao sat
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Vi rhodamine 6G c6 cong thic ciu tao tuong dong voi rhodamine B, va sudan I; sudan II 1a nhitng hoat
chét thuong co trong nén miu nén chung dugc chon dé 1am céc chit khao sat danh gia su chon loc cua
MIP va NIP d6i voi phan tir mau. Cong thirc cau tao dugc thé hién trong hinh 6.

Dbi voi 3 hoat chét trén, chung t6i tién hanh 1ap duong chudn véi sb liéu duoc thé hién trong bang 1, va
dwa vao cac duong chuan nay dé kiém soét hiéu suit thu hdi sau qua trinh hap phu cua vat liéu.

Csau khi qua cot

Hié suitthu hoi = x 100

trwéce khi qua cot

Béng 1. Thong s6 phuong trinh duong chuén

Tén hoat chat Buwéc song Phuwong trinh dwong | Heé sé twong quan
(nm) chuan (RY
Rhodamine B 550 y=0,2079x + 0,0045 0,9996
Rhodamine 6G 527 y=0,1906x -0,0034 0,9999
Sudan I 494 y=0,0077x + 0,0169 0,9981
Sudan II 494 y=0,0472 — 0,0044 09973
92.03 EMIP ENIP
g
s 57.4
< 52.4
2 313
6.55 3.36
5.73 3.15
| -
1 2 3 4

Hinh 7. Kha néng chon loc cua vt liéu MIP:
(1) Rhodamine B; (2) Rhodamine 6G; (3) Sudan I; (4) Sudan II
Sau khi danh gia tinh chon loc cia MIP dbi voi hop chét rhodamine B, rhodamine 6G, sudan I va sudan
IL, c6 thé théy duoc vat liéu in didu MIP chon loc cao v6i chat da in ddu 1a rhodamine B, con céac chit la
nhu sudan I va sudan II d6 chon loc rat thép. Tuy nhién, dbi véi déng phan nhu rhodamine 6G van co
dugc mirc chon loc trung binh, nguyén nhan c6 thé 1y gidi 1a do sudan I va sudan II 1a cac phan tir la, ¢6
céu trac phan tir khac biét hoan toan vai chat da in diu trong khuon in 1a rhodamine B. O 2 chit nay thiéu
di céc vi tri lién két can thiét dé cac tam lién két trén khudn bit giit. Nhin vao cong thirc céu tao thi vi tri
can dé nhan dang phan tir bt giir phai c6 gbc —COOH va cac lién két hydro N:H — N thi phan tir la nay
khong dap tng duoc didu d6. Bén canh do, khi xét dén tinh chon loc véi dong phan cta né 13 rhodamine
6G thi tuy c6 cung cong thirc phan tir nhung cong thiic cau tao ciing nhu hinh dang khéng gian ciia phan
ttr khong con giit dugc nhu mau di in nén viéc nhan dang s& bi bo s6t dan dén hiéu suét khong cao. Co
thé théy 3 vi tri lién két d xac dinh, trong cong thirc cAu tao rhodamine 6G di mat di mot vi tri tai géc -
COOH nhung van con 2 vi tri tai N. Diéu d6 co thé ly giai tai sao MIP da chon loc rhodamine 6G kém
hon rhodamine B. Két qua khao sat trén NIP ludn cho higu suit thap, ciing c6 thé giai thich nhu phan
truge do, do cac vi tri lién két nay chi co thé bt giir trén bé mat va bat gitt mot sb it lién két trong phan tir
khao sat, céu trac 16 trong tao khudn in ciing khong duoc hinh thanh nén ching khong thé bat giit mot
cach manh mé& duoc. Cac lién két dung bt giit phan tir khao sat chi 1a lién két hydro yéu nén khi trong
mdi trudng phan cye manh nhu H,0 c6 thé bi pha vd. Pay ciing 12 1y do vi sao chon dung moi methanol
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dé pha v& cac lién két hydro rira gidi cac phan tir mau ra khoi khuén da in [9-10].

3.6. Ung dung phan tich miu

3.6.1. Lap dwong chuin xac dinh rhodamine B bing HPLC

Dé xay dung phuong phép xéac dinh rhodamine B trén thiét bi HPLC, chung t6i tién hanh t5i wu thong s6
cua phuong phap nhu thanh phan pha dong, pH cta pha dong, LOD, LOQ, RSD va khoang tuyén tinh. D&
khao sat doi véi pha dong, 3 hé khac nhau da dugc lya chon [5]: pha dong thir nhat gom 85% ACN -
15% nudc voi 0,005M sodium 1-heptanesulfonate, dugc dieu chinh pH téi 3,5 bang acid H;PO,4; pha
dong thir hai gom 85% MeOH-15% nudc véi 0,005M sodium 1-heptanesulfonate, dugc diéu chinh pH t&i
3,5 bang acid H;PO4; pha dong thir ba gom 85% ACN - 15% nudc vdi 0,005M triethyl amine, dugc dieu
chinh pH téi 3,5 bang acid H;PO, Két qua sic ky d6 nhan duoc thi hé pha dong thir nhat cho miii sic ky
dbi xtmg va c6 tin hiéu cao nhit, vi vay hé nay dugc chon cho cac budc tiép theo (hinh 8).

Hé pha dong thnt nhat

: ‘ Hé pha dong thnr hai

Hé pha dong tlnr ba

Hinh 8. Séc ky d cua pha dong khao sat

Céc gia tri LOD va LOQ tiép tuc dugc khao sat thong qua thao tac chay phan tich 12 1an duong nén va
pha lodng chuan dén khi tin hidu cao gip 3 lan tin hiéu nén. Két qua thu dwoc gidi han phat hién 1a 0,01
mg/L (LOD), tir 46 gi6i han dinh lugng dwoc ude tinh 13 0,033 mg/L (LOQ). Khoang tuyén tinh dugc
khao sat trén chét chuan tir 0,03 mg/L dén 5,00 mg/L (hinh 9), két qua cho thiy v&i rhodamine B tuyén
tinh trong khoang 0,033 dén 3 mg/L, v6i phuong trinh dudng chudn 1a y = 439,86x + 2,2899 (R* =
0,9997), trong d6: x 1a nong d6 rhodamine B; y 1a dién tich ciia mili sic ky twong tng (hinh 10). Két qua
nay c¢6 LOD va LOQ thip hon rat nhiéu so v&i nghién ciru khac [2].
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y =439.86x + 2.2899
R%=0.9997

N
Dién tich
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Nang dd Rhodamine B (mg/L) N6ng d6 Rhodamine B (mg/L)

Hinh 9. Khao sat khoang tuyén tinh Hinh 10. B4 thi dudng chudn ciia rhodamine B
3.6.2 Ung dung phén tich miu thwe phim

Ch}'mg t6i sir dung 3 loai mau thong dung trén thi truong va co kha nang bi lam dung rhoc‘iamine B lam
pham mau 1a nudc ngot huong dau, siro dau va bdt 6t. Tién hanh trich ly rhodamine B bang dung moi
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MeOH véi sy hd tro clia song siéu am, sau d6 hdn hop dugc loc va lam kho trén bép cach thuy r0i hoa tan
lai béng nuée cat. Cho dung dich nay qua cot chiét SPE c6 chira MIP, va tién hanh phan tich trén HPLC
theo dicu kién da khao sat ¢ muc 3.6.1. Két qua cho thay ca 3 mau trén déu khong phét hién rhodamine B
(hinh 11, 12 va 13), sic ky d6 cing chi ra rang nén mau sau khi xu ly sach va khong con nhleu tap chat
Chiing t6i ciing thuc hién thém chét chuan vao ca 3 nén miu trén va két qua cho thay hiéu suét thu hoi nim
trong khoang 86,50 % dén 95,40 % (xem trong bang 2). Piéu nay chiing to clng voi vat liéu MIP, phuong
phép phan tich ma chiing t6i xay dung la ph hop dé phén tich rhodamine B trong mau thyc pham.

Bang 2. Két qua phan tich mau thic phidm

Ham lugng Nong d6 cua rhodamine B (mg/L) Do léch
5 rhodamine B c6 Hiéu suét thu chuén
Tén mau x . Ham lugng Ham lugng tim \. ‘.
trong mau thu thém vio thiy hoi (%) tuong doi
(mg/L) RSD (%)
0,1786 88,40
0,2 0,1762 88,00 1,14
0,1732 86,50
Nude ngf.)t Khong phat hién 0,7188 90,00
huong dau 0,8 0,7202 90,00 0,32
0,7243 90,50
2,1035 95,60
2,2 2,0988 95,40 0,44
2,0868 94,80
0,1753 87,60
0,2 0,1635 81,80 3,46
0,1683 84,10
0,6986 87,30
Siro dau Khong phat hién 0,8 0,7057 88,20 0,96
0,7116 89,00
2,0979 95,40
2,2 2,0972 95,30 0,16
2,1043 95,60
0,1696 84,80
0,2 0,1671 83,50 1,64
0,1617 80,80
0,700 87,50
Bot ot Khong phat hién 0,8 0,6971 87,10 0,46
0,7029 87,90
2,0829 94,70
2,2 2,0716 94,20 0,48
2,0638 93,80
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L)

Hinh 11. Séc ky d6 phan tich mau siro ddu (1) mau th; ~ Hinh 12. Séc ky d6 phan tich mau bot 6t (1) mAu thi;
(2) thém chuan 0,2 mg/L; §3) thém chuén 0,8 mg/L; (4)  (2) thém chuan 0,2 mg/L; (3) thém chuén 0,8 mg/L; (4)
thém chuan 2,2 mg/L. thém chuan 2,2 mg/L.

4 KETLUAN

Vit liéu in dau phén tir cho phan tor mau rhodamine B dd dugc chung toi tong hop thanh cong. Két qua
thue nghiém da chirng minh vat liéu ché tao 1a chon loc cao cho rhodamine B va da dugc ing dung dé xur
1y mau thuc pham véi hiéu suat thu hoi tét (>85%). Két qua thu dugc dd mé ra hudng tng dung vat liéu
in ddu p}lén ttr va phwong phap phan tich chiing toi di xay dung khi phan tich rhodamine B trong cac mau
thuc pham.
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