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Tém tit. Vat liéu polymer in dau phan tir (MIP) chon loc cho sudan II dugc tong hop bang phan tng dong
tring hop giita methacryclic axit (MAA) va ethylenglycoldimethacrylate (EGDMA), v6i chét khoi mao
azobisisobutyronitrile (AIBN). Vat lidu nay rat chon loc dbi v6i Sudan II hiéu suat thu hoi dat 86,67 %,
trong khi Sudan I, Rhodamine 6G va Rhodamine B (lan luot 13 45,14 %, 8,11 % va 6,71 %). Kha niang hap
thu t6i da Sudan II dat duoc 14 8,905 mg/1g vat liéu MIP. Qui trinh phan tich Sudan II bing HPLC d3 duoc
hiéu luc héa trén nén miu thue phdm nude ngot siro va twong 6t. Hidu suét thu hdi cia phuong phap dat
trén 91%, gioi han phat hién (LOD) va gidi han dinh luong (LOQ) lan luot 14 10 ng/L va 33 pg/L. Sudan
II trong nén mau nudc ngot siro va twong 6t duoc chiét tach bang MIP va phan tich bang phuong phap sic
ky long (UPLC).

Tuw khéa: Sudan 11, MIP, UPLC.

SYNTHESIS OF MOLECULAR IMPRINTING POLYMERS FOR EXTRACTION OF
SUDAN Il FROM CHILI SAUCE AND SIRO SAMPLES

Abstract. The selective molecular imprinting polymer (MIP) for Sudan Il is synthesized by a copolymer
reaction between methacryclic acid (MAA) and ethylenglycoldimethacrylate (EGDMA) with
azobisisobutyronitrile initiator (AIBN). This material is very selective for Sudan Il with a recovery of
86.67%, while Sudan I, Rhodamine 6G and Rhodamine B (45.14%, 8.11% and 6.71%, respectively). The
maximum absorption capacity of Sudan Il is 8,905 mg/1g of MIP. Analytical method of Sudan Il by UPLC
has been validated on the matrix of syrup and chili sauce. The recovery of method was above 91%, LOD
10 pg/L and LOQ 33 ug/L. Sudan Il were extracted by MIP and analyzed by UPLC in the syrup and chili
sauce samples

Keyword. Sudan II, MIP, UPLC.

1 GIOI THIEU

Sudan II duoc biét dén 13 mot chit nhudém mau tong hop c6 mau da cam, tuy nhién sudan I dugc t6 chic
qudc té vé nghién ciru ung thu xép vao loai doc nhom 3 va dic biét khong duge phép sir dung trong thuc
pham [1-2]. Trudc thuc trang mau thyc pham duoc st dung tran lan kho kiém soat, gan ddy da c6 nhiéu vu
ngd doc thuc pham xay ra tai Viét Nam c6 lién quan den bot mau. Do thi hiéu ngudi tiéu dung ua s dung
thuc phidm c6 mau sic bit mat nén mot s6 co so san xuat thuc pham da st dung nhiéu loai pham mau cong
nghiép ma cac pham mau nay dugc mua dé dang, gid ré so vdi pham mau duoc phép sir dung trong thyc
pham. Trong nhiéu phim mau cong nghiép thi pham mau Sudan II thuong duoc sir dung do c6 mau sic
thoa man cac tiéu chi nhu mau bit mat, sic s cho cac san pham nhu hat dua, bot 6t, rude, twong 6t. .
Pham mau cong nghiép néi chung, Sudan II néi riéng gy doc hai dbi v6i con ngudi va khong co tén trong
danh muc phu gia thuc phdm do B6 y té ban hanh [3-4]. Gan ddy, bao dai lién tuc phat hién cac co s& san
xuit & TPHCM str dung phAm mau cong nghiép cho gia vi, thuc phim va cac loai thudc dong y, thic dn
chan nuéi, gbm sir... [5-6].

Trudce thyuc trang do thi yéu cau vé xtr Iy mau dé xac dinh ham luong Sudan II trong méau thyc pham dang
dugc quan tim. Hién tai cach xir Iy mAu dang duoc sir dung rong rai la chiét mau v6i dung moéi MeOH sau
do loc dich chiét nhung cach xir Iy nay khong loai bo duoc nén miu phire tap. Ngoai ra, nhirng nghién ctru
gan day st dung ky thuét chiét pha ran SPE, QuEChERS, MSPE . .. nhimg ky thuat nay c6 thé loai dugc
mot phan nén mau nhung dé chon loc khong cao [7-8]. Géan ddy c6 nhiéu nghién ctru phat trién theo xu
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hudng tao ra mot sb vat liéu chon loc cho phan tir muc tiéu va da dat duoc nhiéu thanh tyu trong van dé xir
1y mau dic biét 1a cac mau c6 nén phirc tap [9-10], tuy nhién két qua cta nghién ctru ¢6 hiéu suat bit phan
t& muc ti€u khong cao.

Gan day mot s6 phuong phéap xac dinh Sudan II d3 duoc phat trién nhu phu:orng phap HPLC-MS [11], sic
ky dién di [12] va phuong phap dién hoa [13]. Phuong phap HPLC-MS ¢6 két qua chinh xac va déng tin
cdy nhung thuc té thiét bi rat dat, chi phi cao. Ddi vo1 phuong phap dién hoa, nguoi ta xac dinh Sudan II
dua trén dién cuc giot thity ngan, day 1a sy lya chon tot vi chi phi ré tién tuy nhién thuy ngan lai rat doc doi
v6i nguoi st dung nén cac phuong trén déu c6 mat han ché.

Trong nghién ctru nay, vat liéu MIP chon loc cho Sudan 11 dugc tong hop va dénh gié cac dac tinh nhu hinh
thai bé mat, dung luong hép phu...va ap dung vat liéu de xtr 1y trén mot s6 nén mau thuce pham khac nhau
voi hy vong co thé c6 dugc vat liéu hap phu c6 hiéu sudt cao va dap ing duoc nhu cau phén tich Sudan 11
trong nén mau thuc pham.

2 THUC NGHIEM

2.1. Thiét bi va héa chat

Hoa chat, Sudan 1, Sudan II, Rhodamine B, Rhodamine 6G > 98.0 %, Methacryclic axit, Ethylene glycol
dimethacrylate va 2,2'-Azobis(2-methylpropionitrile) dugc mua cta Sigma-Aldrich. Dung mdi Methanol
(MeOH), Ethanol, n-hexane, choroform, acetone va axit axetic bang, axit formic loai chuan sir dung cho
HPLC cua hang Merck. Cac hoa chét khac duoc st dung déu dat chuin phan tich, nudc cat duoc su dung
12 loai khong ion va c6 dién trd 16n hon 18.5 MQ. Thiét bi, UPLC cua hiang Waters Acquity UPLC Plus
Vi cot tach Acquity UPLC BEH C18 (1,7um, 2,1 mm x 150 mm) va dau do DAD, may do quang Thermo
Scientific Evolution 600 UV-VIS dugc su dung trong nghién ctru nay.

2.2. Tong hop vit liéu MIP va NIP

Vit liéu MIP duoc tong hop bang phan tng gitta phan tir muc tiéu Sudan 11 (0,1352 g) va monomer chirc
nang MAA (0,1721 g) trong 6,25 mL dung mdi chloroform, danh siéu am trong 15 phut. Sau do, thém
2,4778 g EGDMA, 0,05 g AIBN thuc hién phan tmg polymer hoa & 60°C trong 24 gid trong bép cach thiy,
subt qua trinh nay khi N dugc thdi lién tuc. San phém duoc loc, rira qua voi acetone, séy kho & 60°C trong
4 gio. Cubi cung dem nghién va ray véi kich thuée 100 pm. Vat liéu khong in dau (NIP) dugc thuc hién
theo quy trinh twong tu nhung khong sir dung phan tir muc tiéu Sudan I1.

Sau khi tong hop MIP va NIP, cac thanh phin con du sau phan @mg va phan tir muc tiéu da in dwoc loai bo
hoan toan bang chiét Soxhlet v6i dung moi methanol va axit acetic ti 1¢ thé tich 9:1 lién tuc trong 12 gio,
qua trinh nay dugc thuc hién dén khi chiét hét phan tir muc ti€u ra khoi MIP, dé kiém soat dugc qua trinh
nay chung t6i str dung may UV-VIS quet phé hip thu tir 400 — 600 nm. Cudi cting dem sdy kho & nhiét do
60°C trong tu say

2.3. Kiém tra céu triic ciia vit liéu

Do phd hong ngoai (FT-IR): Vit liéu MIP va NIP duoc siy & 60 °C trong 4 gid, sau d6 tron véi KBr ran di
sdy kho & 120 °C trong 4 gid va ép thanh vién c6 duong kinh 10 mm, bé day tir 1+2 mm.

Do kich thudc hat: Hinh dang va kich thudc hat cua vat liéu MIP va NIP duoc do bang thiét bi kinh hién vi
dién tir quét (SEM).

2.4. Xac dinh hi¢u suit thu hdi qua trinh tich chiét bang MIP

Can chinh x&c 0,3 g vat liéu MIP cho vao binh tam giéc 250 mL, thém 100 mL dung dich chuan Sudan Il
co néng d6 20 mg/L , tién hanh lic trén may lic véi toc do lic 230 vong/phut trong thoi gian 1 gio (thoi
gian lic 14 thoi gian hap phu), 0 nhiét d phong (24 + 1°C). Sau khi két thuc tién hanh 13y dung dich con lai
trong binh tam giac xac dinh nong d6 Sudan II con lai sau qua trinh hap phu. Tir két qua tinh duoc dung
lwong hap phu (mg/L) va hiéu sut hip phu (%) theo cong thirc sau.

_C-cxv 1) P Clnie:)) @)

m C

Trong do:

— C, C1 Nong d6 dung dich cta chat bi hap phu ban dau va khi dat can bang hip phu twong tmg (mg/L).
— V: Thé tich dung dich chat bi hip phu (mL)

— m: Khbi luong caa vt liéu MIP (g)
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2.5. Khao sat cac diéu kién ti wru dén qua trinh tach Sudan I1

Dung lugng hép phu cua vat liéu dugc tién hanh nhu sau, chudn bi 4 binh tam gic 250 mL c4n khdi luong
vat lieu MIP_Sudan 11 tir 0,2 — 0,5 g cho vao 4 binh riéng biét. Thém vao mdi binh 100mL dung dich Sudan
1T & nong d6 20 mg/L, tién hanh nhu budc 2.5. Thoi gian khao sat tir 1 gio dén 5 gio. Sau khi két thic tién
hanh léy dung dich con lai trong binh tam giac xac dinh néng d6 Sudan II con lai sau qua trinh hép phu. T
két qua tinh dugc hiéu suat hip phu (%) tir d6 chon dugc lugng vat liéu MIP can thiét cho qua trinh khao
sat.

Thoi gian hép phu duoc tién hanh khao sat véi luong vat liéu 1a 0,4 g va 100 mL dung dich Sudan II véi
nong d6 khac nhau tir 20 — 50 mg/L v6i khoang thoi gian hap phy khao st tir 1 gio dén 5 gio. Tién hanh
lic vé6i toe do lac 230 vong/phut & nhiét 46 phong (24+1°C). Sau mdi gid hiit dung dich tién hanh xac dinh
ndng d6 Sudan II con lai sau hap phu. Tinh hiéu suat theo cong thirc ctia vat liéu MIP d6i véi Sudan 1.
Anh huong nong do ctia phan tir myc tiéu qua trinh hap phu duoc tién hanh khéo sat tvong ty nhu trén
nhung véi thoi gian hip phu 13 5 gio. Tinh dung lugng hip phu (mg/L) va hiéu suét cua vat lidu MIP d6i
vai Sudan I1.

2.6. Panh gia kha niing chon loc ciia MIP d6i véi phan tir muc tiéu

Can chinh xac 0,1 g vat liéu MIP va NIP sau khi d4 loai bo hoan toan phan tr myc ti€u vao 2 6ng SPE loai
dung tich 3 mL. Hoat hoa c6t béng 3 mL chloroform sau d6 la 5 mL MeOH, cho dung dich chtra Sudan I,
Rhodamine B va Rhodamine 6G véi 3 néng d6 khac nhau. Banh gia chon loc vdi Sudan T & cac néng do:
1,5; 2,5, 3,5 ppm. Rhodamine B ¢ cac ndng do: 0,6; 1,0; 1,4 ppm. Rhodamine 6G & cic ndng do: 0,5; 1,0;
2,0 ppm. Rira giai bang hdn hop methanol va axit formic ti 1& thé tich 99,7:0,3; dung dich thu dugc dinh
mirc 10 mL do quang tai 494 nm. Chung t6i tién hanh 1ap duong chuan ciia Rhodamine 6G véi nong 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, ctia Sudan I véi néng d% 0,5 mg/L; 1,0
mg/L; 1,5 mg/L; 2,0 mg/L va 2,5 mg/L do & 494 nm, ciia Sudan Il 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.

2.7. Ung dung vit li¢u MIP xir Iy méu, phan tich bang UPLC

2.7.1. Diéu kién chay sdc ky

Chuan va mau chira Sudan 11 dugc chay véi diéu kién UPLC nhu sau: ¢ot Acquity UPLC BEH C18 (1,7um,
2,1 mm x 150 mm), nhiét do cot tach 40 °C, budc séng hap thu 494 nm, thé tich mau 5 uL, pha dong gom
85 % ACN; 15 % nudc voi axit formic 0,1 % va véi toc dd dong 0,2 mL/phut.

2.7.2. Chudn bi mau thir

Mau nudc ngot siro va trong 6t duoc mua tai siéu thi, sau d6 mau duoc dong nhat va can chinh xac khoang
2 gam ddi voi tuong 6t va 5 mL d6i véi mau nudc ngot siro cho vao dng xir Iy mau. Thém 5 mL MeOH,
tién hanh danh vortex va danh siéu 4m 30 phat, sau d6 dem ly tdm va loc 14y dung dich MeOH. Thyc hién
qué trinh trén 3 lan, dich sau loc thém 50 mL nudc ct rdi cho qua cot da chun bi sin véi 0,4 gam MIP,
sau khi qua cot xong rira lai bang 10 — 20 mL mudc cét. Rira giai Sudan II bi gii lai trén vat liéu bang 10-
20 mL MeOH va acid formic theo ty 1€ 1a 99,7:0,3. Thu dung dich rira giai vao cde 50mL rdi dem dudi kho
hoan toan va hoa tan can bﬁng 2 mL MeOH va acid formic theo ty 1€ 1a 99,7:0,3. Panh vortex r0i danh siéu
am 1 phat. Ly tam, loc qua mang loc 0,45 pm phan tich bang hé UPLC. Loc qua mang loc 0,45um, sau d6
dung dich mau s& dugc chuyén vao by phan mau ciia UPLC dé tién hanh qua trinh sac ky, di voi mau thém
chuan dugc thém chuan Sudan IT ¢ 2 nong d6 khac nhau 100 pg/L va 200 pg/L. Mdi mau dugc lap lai 3 1an
lay két qua trung binh.

3 KET QUA VA THAO LUAN

3.1. Tong hop vat liéu MIP va NIP

Co ché tong hgp MIP va NIP thong qua 3 giai doan, giai doan 1 x4y ra phan tng lién két hinh thanh phiic
giita monomer chirc naing MAA va phan tir Sudan II, day 1a giai doan danh dau cac vi tri lién két cho viéc
bét cac phan tir mau.
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Hinh 1: So d6 minh hoa qua trinh in d4u phén tir Sudan 11
Céc lién két hinh thanh chu yéu 1a N:H — N, va H — O:H, déy 1 loai lién két kém bén nén dé dang c6 thé
rira giai phan tir muc tiéu. Giai doan 2, khi chat khoi mao qua trinh polymer héa AIBN va chat tao lién két
chéo EGDMA duoc thém vao, dudi tac dung ctia nhiét d6 thi AIBN phan hiy thanh cac géc tu do chiing
tan cong va cac lién két d6i C=C cia MAA va EGDMA. Trong giai doan nay chung toi dudi oxy khong khi
bang khi ni to vi oxy ciling c6 kha ning tao gdc tu do. Giai doan 3, gbc tu do hinh thanh tir AIBN lan truyén
trén mach phan mg va tr¢ thanh tam phan tng, chiing kich thich vao MAA va EGDMA phan ting tiép dién
trong 24h dén khi phan tmg két thuc (khong con gdc trr do) s& tao thanh khéi polymer. Dong thoi trong qua
trinh tong hop dung méi chloroform ciing bay hoi. T4t ca cac giai doan nay duoc thé hién trong hinh minh
hoa (hinh 1).
3.2. Panh gia tinh chét cia vat liéu
3.2.1. Phan tich phé FT-IR
Két qua phan tich vat liéu dugc thé hién trong hinh 2, trong d6 hinh 2A 1a vat liéu khong in dau NIP, con
hinh 2B la vét liéu da dugc in diu MIP ta quan sat thiy su tuong ddng cua cac peak dic trung cua vat liéu.
Peak ngay tai sb song 2976 cm™ 14 lién két C — H cua gbe methyl trong phén tr EGDMA. Lién két d6i C =
C trong phan tu MAA chua dugc rira sach nén van con xuat hién trong pho dd tai s6 song khoang 1638 e
1 va 3484 cm. Lién két C=0 trong cong thirc cuia MAA va EGDMA xuét hién voi peak nhon tai $6 song
1732 cm™.

9 100
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Hinh 2. Phé FT — IR ciia vat liéu tong hop NIP (2A) va MIP (2B)
Céc peak tai 1232 cm™, 1364 cm™ 1457 cm™ va 754 cm* trong mau NIP 1a cac dao dong dic trung ctia lién
két ubn bt dbi ximg C — H trong nhém methylene —CH,. O viing birc xa nay c6 su khac biét vé cuong do
giita MIP va NIP, nguyén do 1a mau MIP c6 in d4u cac phan tir Sudan II, viéc rira cac phan tir nay ra la
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khong hoan toan, nén lugng Sudan II con ton tai va len 16i trong cAu trac vat liéu dan dén viéc hép thu 16n,
dan dén viéc chong 1én va che mat cac miii dic trung khac. Tai ving song dudi 1000 cm™ nay 1a dao dong
ctia lién két C=C trong vong benzen thudc phan tir Sudan 11 [9, 15].

3.2.2. Phan tich vit liéu MIP bang SEM

Tur anh chyp SEM cua vit li¢u co thé x4c dinh duoc kich thudce hat cta vat liéu khoang 0,2-0,3um. Vat li¢u
téng hop co cac 16 xbp 16n (B) gitp gia tang kha nang tai dung dich mau qua cot, dic biét gia ting dién tich
be mat vt liéu, tir d6 c6 khd nang hap phu tét. Vit liéu MIP sau khi hép phu phan tir myc tiéu ta co thé thay
rang hinh dang bé mat va cdu tric da khong con nhiéu 15 tréng chimng t6 vét liéu gitr Sudan II t6t va cac hat
cling phan b kha ddng déu (C). Déi voi NIP, chung ta ciing da thay van cé cac 16 trong nhung it hon nhiéu
so v6i vat liéu MIP (A), hinh anh cua vat liéu duoc thé hién trong hinh 3.

k.

= Y ¥ TSI
i1¥m F1 & St — 1Mm F1
JEOL 1BKU * XZ8.088 8mm F 198 g X18.,000 7 mm

Hinh 3. Anh chup SEM cuia vt liéu MIP

3.3. Panh gi4 kha niing hap phu cia vat li¢u di véi Sudan 11

Dé danh gia kha nang hap phu ctia vat liéu, do nén mau kha don gian nén chung t6i st dung phuong phap
UV-VIS véi vu diém nhanh va tién loi dé dinh luong, tién hanh quét phd hap thu UV-VIS cta Sudan Il tir
300 dén 700 nm, phd dd cho thdy Amax = 494 nm, chiing t6i tién hanh 1ap duong chuén tai budc song nay
va c6 phuong trinh duong chuan véi R? = 0.9989 (hinh 4). Pudng chuan thu duge y = 0,1004x + 0,0028
(trong d6 y 1a d6 hip thu quang, x 12 ndng d6 sudan 1) dé dinh luong Sudan 11, muc dich x4c dinh nhanh
phuc vu cho viéc danh gia tinh chét cua vat liéu MIP.

1.0- 2500

18 000 ¥=0.1004x+ 00028 e
2500 R =1.9982
P Sudan 11 209
0.6- N P )]
1500 ®
1000 "
0500 > C ppm

T T 1
300 400 500 &00 700

) ‘Hinh 4: Pl}é hap thu va duong chu'ﬁm‘ cua Sudan Il
Trong hinh 5, két qua cho thay khi khoi luwgng vat liéu tang dan tir 0,1 — 0,5 g trong 100 mL dung dich
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Sudan II nong dd 20 mg/L & mdi thoi gian khac nhau tbc d6 hdp phu déu ting tuy nhién d& dang nhan ra
rang & mdi khéi luong vat liéu MIP tr 0,1 — 0,4 g tbc d6 hap phu tang nhanh hon so v&i khoang tur 0,4 —
0,5 g, tuy nhién hiéu suit tang dan khi khdi lugng cuia MIP ting 1én, diéu nay phit hop vé6i quy ludt hip phu.

100 —_

g _ 10 =
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2 > = S
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w 40 'g \‘§ 40 s
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> 20 4h .= @ e}
@ o) T o
T < 0 =
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f_ & Ag .A e Néng d6 Sudan I (mg/L)
Khoi lwgng vat liéu MIP (g)
H1lh m2h m3h m4h E5h
Em1lh m2h m3h m4h E5h
Hinh 5: Anh huong cua khéi lwong vét liéu MIP Hinh 6: Anh huéng cua thoi gian hap phu

Trong hinh 6, két qua cho thay trong khoang thoi gian hap phu tir 1 gid dén 5 gio v6i nong d6 Sudan |
tang dan tir 20 — 50 mg/L. O nong d6 20 mg/L hi¢u suat hap phu cao nhat, tuy nhién khi tang nong d¢ ciia
phan tir myc tiéu thi hiéu sut giam, didu nay co thé do vat liéu hdp phu dat trang thai bao hoa.

Trong hinh 7, cho thay khi tang nong d¢ cta phén tir myc tiéu thi gid tri q tang manh nhung khi nong do
cao gia tri q ting rat cham. Diéu nay minh ching cho sy hap phu bao hoa ciia MIP. Trong ‘nghién ctru ve
hép phu, ngudi ta thuong d& cap toi phuong trinh hap phu ctiia Langmuir (phwong trinh 3), két qua duoc thé
hién trong hinh 7 [16].

Ce Co 1

de B dm 9mKL

)

Trong do:

— Om(mg/g) la dung luong hap phu don 16p cuc dai

- Ku(L/mg)la hang so Langmuir

Trong hinh 7, ban ddu ndng d6 phan tir muc tiéu thip dung lwong hip phu cao tuy nhién khi néng d6 phan
tir muyc tiéu ting dén gia tri nao d6 dung lugng hap phu bio hoa. Tl két qua khao sat cho thay sw hip phu
ctia vat liéu MIP ddi v6i dung dich Sudan II dugc mé ta t6t theo mo hinh hap phu dang nhiét Langmuir.
Dya vao d6 thi biéu dién phy thuc cua Ceb/q Va0 Cey ddi v6i Sudan II tinh duogc gid tri dung lugng hap
phu cuc dai gmax 1a 8,905 (mg/g) va hang s6 Langmuir b 1a 0,8096 déi voi MIP. Két qua nay cho thiy dung
lwong hip phu cua vat liéu rat tbt dac biét ddi vai vat liéu duge in dau, van dé nay duoc giai thich 1a do
kich thu6c hat nhé, vat liéu xdp, nén hip phu cao, ciu trac bén viing cua khung do EGDMA tao ra gitip bét
gilr tdt phéan tir Sudan II. Cac dir liéu trén minh chimg cho vat liéu MIP ¢6 kha nang luu gitt va chon loc
dugc phan tir muc tiéu Sudan 1I.

© 2021 Truong Pai hoc Cong nghiép Thanh phd HO Chi Minh



158 TONG HOP VAT LIEU POLYMER BANG KY THUAT IN DAU PHAN TU UNG DUNG XU LY
MAU XAC PINH SUDAN II TRONG TUONG OT VA NUGC NGQT

9,0000 3.000
o ® -

7.0000 .. d
) 5p 2.000 >
0 y ~
g 5.0000 .:' z
= : y= 1-50751[1(\)+ 4.1541 = 1.000 .-"' y = 0-1123X+ 0.1387
= i * @

30000 (@ R2=10.9888 &} .‘I,t R2=0.9993

: P
L J
1.0000 0.000
0.0000 5.0000 10.0000 15.0000 20.0000 25.0000 30.0000 0.0000 5.0000 10.0000 15.0000 20.0000 25.0000 30.0000
Ccb (mg/L) Ccb (mg/L)

Hinh 7a: Buong hap gﬂg;aﬁg nhiét Langmuir clia Hinh 7b: Su phu thudc ctia Cer/q vao Cep, cia Sudan |1
3.4. Panh gia kha ning chon loc ciia MIP ddi véi phan tir muc tiéu

Sudan I, rohdamine B va rohdamine 6G dugc Iya chon dé khao sat vi sy twong dong vé mat cong thire cau
tao v6i Sudan II va thuong gap trong nén mau khao sat. Cong thire cau tao Sudan II thé hién trong hinh 8
va ket qua thu dugc thé hién trong hinh 9.

/N
-

) . Hinh 8: Cong thirc cAu tao cuia cac hoat chét khao sat
Hiéu suat thu hoi cua sudan I, ;ohdamineWB va 6G sau khi qua vét li€u MIP va NIP duoc tinh dya vao cong
thirc (4) va dit liéu dudng chuan dugc thé hién trong bang 1.

Csau khi qua cot

X 100
trudce khi qua cot (4)

Hiéu sult thu hoi =

Bang 1: Thong s6 phuong trinh dudng chuan

Tén hoat chat Buwéc song Phwong trinh dwong H¢ s twong quan
(nm) chuin (R?)
Sudan 11 494 y =0,0472 — 0,0044 09973
Sudan | 494 y =0,0077x + 0,0169 0,9981
Rhodamine B 550 y =0,2079x + 0,0045 0,9996
Rhodamine 6G 527 y =0,1906x - 0,0034 0,9999

Hinh 9, cho thay rang tinh chon loc ctia MIP d6i v6i sudan II cao hon nhiéu so véi cac hoat chét con lai,
dic biét voi MIP cho hiéu suit thu hdi 86,67 % trong khi d6 ¢ cung diéu kién NIP chi cho 41,37 %, cac
hoat chat nhu rohdamine B, rohdamine 6G thi rit thap lan luot 14 6,71 va 8,11 %. Tuy nhién, ddi véi Sudan
I van c6 dugc mirc chon loc trung binh 45,44 % ddi voi MIP va 26,56 % d6i v6i NIP, nguyén nhan ¢ thé
ly giai 1a do Rhodamine B; Rhodamine 6G 1a cac phan tir la, c6 cau trac phan tir khac biét hoan toan voi
chat d4 in dau trong khuon in 1a Sudan II. O 2 chat nay thiéu di cac vi tri lién két can thiét dé cac tam lién
két trén khudn bit gitr. Nhin vao cong thire cdu tao thi vi tri cAn dé nhin dang phan tir bit giit phai c6 gdc
—COOH va céc lién két hydro N:H — N thi phan tir la nay khong dap tung duoc diéu d6. Bén canh d6 khi
xét dén tinh chon loc véi dong phan cta nd 1a Sudan 1. Vi vy, tuy c¢6 cung cong thirc phan tir nhung cong
thirc cu tao ciing nhu hinh dang khong gian ctia phan tir khong con giit duge nhu phan tir mau da in nén
viéc nhan dang khong tring khép hoan toan dan dén hiéu suat khong cao. Két qua khao sat trén NIP ludn
cho hi¢u suét thap, ciing c6 thé giai thich nhu phan trude d6, do cac vi tri lién két nay chi co thé bat gir trén
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bé mit va bat gitr mot so it lién két trong phén tir khao st, cau triic 13 tréng tao khuon in ciing khong dugc
hinh thanh nén chiing khong thé bét giit mot cach manh mé& duoc. Céc lién két ding bét giit phan tir khao
sat chi 1a lién két hydro yéu nén khi trong méi trudng phan cuc manh nhu H,O cé thé bi pha v&. Pay ciing
1a 1y do vi sao chon hdn hop dung méi methanol va axit formic ti 1¢ thé tich 99,7:0,3 dé pha v cac lién két
hydro rira giai cac phan tir mau ra khoi khudn da in [9, 14].

100

90 86.67
80
70

60
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H%

41.37
40

30 26.56

20
8.11
10 6.71
0 o]

Sudan | Sudan Il Rhodamine 6G Rhodamine B
MIP NIP

Hinh 9: Kha ning chon loc cua vat liéu MIP
3.5. Ung dung phin tich miu
3.5.1. Ldp dwong chudn xdc dinh Sudan II bang UPLC
Dé xay dung phuong phép x4c dinh Sudan II trén thiét bi UPLC, cac thdng thong s6 cuia phuong phap nhu
thanh phan pha dong, LOD, LOQ, RSD va khoang tuyén tinh dugc tlen hanh khao sat dé tim diéu kién ti
vu nhat. Dbi v6i pha dong, chiing t6i chon pha dong véi thanh phan gdm ACN, axit formic 0,1% véi cac ti
1¢ thé tich khac nhau [5] dé khao sat.
— Pha dong thtr nhat (MP 1): 85% ACN - 15% axit formic 0,1%.
Pha dong thtr hai (MP 2): 50% ACN - 50% axit formic 0,1%.
Pha dong thtr ba (MP 3): 70% ACN - 30% axit formic 0,1%.
Hinh 10, cho thdy MP 1 cho tin hiéu tot nhat khéng bi ché miii, thon gon tét cho phén tich dinh luong, trong
khi d6 MP 2 va 3 két qua khong t6t, diéu nay c6 thé 1y giai 1a do Sudan II ¢6 kha ning hinh thanh cip axit-
bazo lién hop, hay néi cach khach c6 thé trao doi photon H* din dén trong pha dong thir 2 va 3 Sudan II bi
ché thanh nhiéu miii khéc nhau.

Sudan II MP 2

LI B e B L B B S I R R T L B [ B B B B [ R B B B R R N L | LI T
0.00 1.00 200 3.00 4.00 5.00 6.00 T.00 8.00 9.00 10.00
LY LATE

Hinh 10: Sic ky d6 cua pha dong khao sat

Thong s6 LOD va LOQ ciia phuong phap dugc xac dinh théng qua viéc chay 12 lan duong nén va pha
lodng chuan dén khi tin hiéu cao gép 3 lan tin hiéu nén va két qua gidi han phét hién 1a 0,01 mg/L va gidi
han dinh luong 13 0,033 mg/L. Khoang tuyén tinh ciing dwgc khao sat tir 0,03 mg/L dén 5,00 mg/L (hinh
11), két qua cho théy rang khoang tuyén tinh cua Sudan IT ndm trong khoang 0,033 dén 3,00 mg/L, vi vy
dudng chuan duoc thiét 1ap trong khoang nong do trén, phuong trinh duong chuan c¢6 do tuyén tinh cao y
= 437,37x + 7,7577 (R? = 0,9995) trong d6 x 1a ndng d6 Sudan Il va y 1a dién tich ctia miii sic ky twong
ung (hinh 12).
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Hinh 11: Khao sat khoang tuyén tinh Hinh 12: D) thi duong chuan cta Sudan Il

3.5.2. Ung dung phén tich mdu thuc pham
Mau thuc ph'flrn c6 mau duoc nghi 1a c6 sir dung phém mau nhu mau tuong 6t, nudc ngot duoc lya chon dé
phan tich. Mau duoc trich ly bang dung méi MeOH véi sy hd tro danh siéu am, sau d6 thém nude cit dén
50 mL va tién hanh chiét véi vat liéu MIP duoc tong hop & trén. Rura giai Sudan II trong cot chiét bang hon
hop methanol va axit formic ti 1¢ thé tich 99,7:0,3. Sau d6 chay trén UPLC véi diéu kién tdi uu dé khao sat.
Két qua cho thay ca 02 mau trén deu khdng phat hién Sudan I (hinh 13, 14), bén canh d6 sdc ky do cling
chi ra rang nén mau sau khi st Iy rat sach khong con nhidu tap. Str dung nén mau trén thuc hién thém chuan
hiéu suat thu hoi dugc tim thay trong khoang tir 91,14 % dén 95,27 % (xem trong bang 1). Hiéu suat thu
hdi cua phuong phép duge tinh theo cong thirc:
R% = C’”*CC—C"‘ x 100
Cc

Trong do: R%: D¢ thu hdi, %

Cm+c: NOng d6 chét phan tich trong mau thém chuén

Cm: Nong d6 chét phan tich trong mau thir

Cc: Nong d6 chuan thém (Iy thuyét)

Két qua ndy c6 hi¢u suét cao hon khi thue hién trén chit chuén‘khi danh gia kha nang chon loc cua MIP
(86,67%) dugc thé hién trong hinh 9, diéu nay c6 thé do trong nén mau c6 chira mét phan nhé ma phuong
phéap khong phat hién hodc do anh hudng ctia nén mau dan dén hi¢u suat thu hoi tang.

Bang 2: Két qua phén tich mau thyc pham

Ham lwong Sudan |1 Nong d6 ctia Sudan 11 (ug/L) A2 Do léch
A x , x ., N ~ N N Hiéu suat thu 2

Tén mau ¢6 trong mau thwr Ham luong thém | Ham lugng tim hdi (%) chuan tuong
(Hg/L) Vao thdy ° d6i RSD (%)

Nuf(;icr (r)lg(,)t Khéng phat hién 100 91,14 91,14 0,90

200 187,62 93,81 1,43

. . ffin 100 91,26 91,26 0,31

Tuong ot Khong phit hi¢n 200 190,54 95,27 0,92
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Hinh 13: Sic ky d6 phan tich mau twong 6t (A), siro Hinh 14: Sic ky d6 phéan tich mau thém chuén tuong 6t
(B) (A), siro (B)

4 KET LUAN

Trong nghién ctru ndy, vat liéu MIP d4 tong hop thanh cong cac tinh chat ctia vat liéu da dugc minh chimg
va két qua cho thay rat chon loc cho phan tir muc tiéu Sudan 1. Nghién ciru ciing da tng dung vat liéu nay
dé xtr Iy mau thuc phim khong nhing hiéu suat thu hdi cao (> 90%) ma con co thé lam sach va giau miu
Ién nhiéu 1an, nhd d6 d6 nhay cta phuong phap rét tt (LOD va LOQ lan luot 1a 0,010 ppm va 0,033 ppm).
C6 thé két luan rang phuong phap phan tich va vat liéu tong hop dugc phu hop dé phan tich Sudan 11 trong
mau thyc pham.
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