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SUMMARY

STUDY ON SELECTIVE ADSORPTION AND ENRICHMENT OF MALACHITE GREEN
ON MOLECULARLY IMPRINTED POLYMER (MIP) MATERIALS FOR SEAFOOD
ANALYSIS APPLICATION

Malachite Green is a dye with the ability to treat diseases caused by parasites, fungi, and bacteria in aquatic
animals. However, due to its toxicity to humans, it has been banned in most countries worldwide, especially
in Vietnam. In this study, we synthesized molecularly imprinted polymer (MIP) materials selective for
Malachite Green (MG) through a copolymerization reaction between the monomer methacrylic acid (MAA)
and the cross-linking agent ethylene glycol dimethacrylate (EGDMA), initiated by azobisisobutyronitrile
(AIBN) in an acetonitrile:methanol mixture (3:1, v/v). The maximum adsorption capacity was 23.81 mg. g
'at optimum conditions, pH 5.0, m = 7mg, t=40 min and the imprinted factor max was 2.3. High adsorption
selectivity of MG over other dyes having the same blue color such as Blue Briliant, Fast Green was
obtained. The synthesized MIP had enrichment factor of 50 times with high desortpion efficiency of 95.31%;
as well as good reusablity of at least 5 times. The application of material to enrich MG in fish samples
provided a recovery efficiency reaching 94.9% to 107.3%. The obtained results reflected the selective
analytical capability and enrichment potential of MIP for MG.

Keywords: Malachite Green, Molecularly imprinted polymer (MIP), Selective Adsorption, Seafood
Analysis, Residue Analysis

1.G101 THIEU

Malachite Green (MG) (Hinh 1) thudc
loai pham mau triarylamine, da ting duoc
str dung rong rdi nhu mot loai thudc diét
nim va ky sinh tring trong nganh nudi
trong thay hai san vi hiéu qua cia né doi
V6i nam va dong vat nguyén sinh [1][2].
Mic du vay, MG va chat chuyén hda cua
no la Leuco Malachite Green (LMG) c6
kha ning giy ung thu va giy dot bién ¢
nguoi [3][4]. Vi vay, MG da duoc liét ké
vao danh sach bj cdm st dung trong

nganh nudi trong thuy san ¢ hau hét quéc
gia trén thé gioi bao gom ca Viét Nam
[5][6]. Tuy di bi cAm nhung MG van
duoc st dung bit hop phéap do gia thanh
ré, hiéu qua trong chira bénh cho dong vat
thity san nén né de doa nghiém trong dén
suc khoe va tinh mang con nguoi. Do d9,
viéc phat trién phuong phap xac dinh MG
la rét can thiét nham bao vé stc khoe con
ngudi va an toan thuc pham.
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Hinh 1: Cong thizc cau tao cua Malachite Green

Hién nay, MG va chit chuyén héa cua nd
duogc xac dinh chi yéu bang phuong phap
sic ky long hiéu ning cao (HPLC) [7],
sic ky long khéi phd (LC-MS) [8] va sic
ky khi khdi phé (GC-MS) [9], phuong
phap dién hoéa [10], phuong phap ELISA
[11]... Nhin chung, cac phuong phap sic
ky va kit test ELISA c6 két qua chinh xac,
dang tin cdy, tuy nhién thiét bi va kit test
dat tién khdng phai phong thi nghiém nao
cling dap tng dugc. Phuong phap di¢n
hoa st dung dién cyc graphite kho phan
tich véi cac mau cé dang vét. Ngoai ra,
quy trinh tién xa Iy mau truyén théng cua
cac phuong phap trén can nhiéu thoi gian
va dé& dan dén su xam nhap cua tap chat,
anh hudng dén két qua phan tich [12].
Khéng chi vay, quy trinh nay thuong doi
hoi mot luong I6n dung moi hiru co doc
hai, anh huong dén strc khoe con nguoi va
moi truong. Do do, viéc xay dung phuong
phép xu ly miu dé xac dinh MG trong
mau thity san nhanh chéng, chinh xac va
don gian Ia rat can thiét.

MIP duoc tong hop biang phuong phéap
copolymer hoa tir monomer chirc nang
cung voi chat lién két ngang dudi su gop
mat cia phan td mau. Sau khi phan tu
mau duoc loai bo, da tao ra vo sé khoang
ba chiéu trén nén polymer c6 thé hap phu
chon loc dic hiéu v&i phan tir mau so Voi
cac phan tur c6 cau tric khac. Nho vao kha
nang trén, MIP da dugc ung dung trong
quy trinh tién xt Iy mau [13][14]. MIP s&
la mot chat day hta hen trong linh vuc
hip phu chon loc va l1am giau chit phan
tich trong qua trinh xir ly mau.
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Trong nghién ctu nay, polymer in diu
phan tor Malachite Green dugc téng hop
bang phuong phap polymer hda két tua st
dung methacrylic acid (MAA) Ila
monomer chic nang, ethylenglycol
dimethacrylate (EGDMA\) 1a chat lién két
ngang. Cac diéu kién anh huéng dén kha
ning hap phu va giai hip lam giau cua
MIP dbi véi MG s& dugc nghién ciu toi
wu. Tur d6, tng dung MIP dé lam giau
chon loc MG trong mau thay san trugc
khi phan tich biang phwong phap quang
phd hap thy phan tar (UV-Vis). Mic du
UV-Vis la mot phuong phap don gian,
phd bién nhung c6 d6 nhay va do chon
loc thap nén khdng phi hop dé xac dinh
nong do nho caa MG trong nén mau phic
tap. Viéc st dung MIP 1am vat liéu chiét
pha ran dé lam giau chon loc MG trong
mau cé thé khic phuc duoc cac nhuoc
diém nay nham nang cao d6 nhay cua
phuong phap UV-Vis.

2. THU'C NGHIEM VA NGHIEN CUU
2.1. Hoa chit

Cac hoa chat sir dung déu thuoc loai tinh
khiét phan tich va dugc mua tir Sigma-
Adrich (M) hodc Merk (Puc), bao gom:
malachite  green  oxalate  (99%),
methacrylic  acid (MAA,  99%),
ethylenglycol dimethacrylate (EGDMA,
98%), azobisisobutyronitrile  (AIBN,
98%), acetonitrile  (ACN, 99,9%),
methanol (MeOH, 99%,), ethanol (EtOH,
99%), acid acetic bang (99.9%), Carrez |
(K4[Fe(CN)g], 95%, 0,085 M), Carrez
11(Zn(OAC)/HOAC, 99%, 0,25 M). Nudc
su dung trong nghién ciru nay la nudc
deion.

2.2. Thiét bi

Thiét bi quang phd UV-1601 (Shimadzu)
dugc sir dung dé khao sat kha nang hap
phu, giai hip cua vat liéu va xac dinh MG
trong nghién ctru nay.
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2.3. Tong hop vat ligu

Polymer in dau phan tir duoc tong hop
bing phan ung gita 0,5 mmol MG va 1
mmol MAA trong 40 mL ACN/MeOH
(3:1, v/v), khudy déu trong 5 pht, & nhiét
d6 phong. Sau do6 thém 4 mmol EGDMA
va 20 mg AIBN vao hdn hop phan ung
[15]. Qué trinh polymer hoa dugc khoi
mao ¢ 60 °C trong 24 gio. Hat polymer
thu dwoc s& duoc rira nhiéu lan bing
MeOH/HOAc (9:1, v/v) sau do6 ly tam
trong 15 phuat ¢ téc do 6000 rpm nham
muc dich loai bo tap chat khéng phan tng
va phéan tr MG. Dung dich sau khi rira sé
dugc kiém tra bang thiét bi UV-Vis cho
dén khi khong con phat hién MG. Cudi
cung, polymer in ddu phan tdr MG dugc
say o nhiét do 110 °C trong 8 gio (MIP).
Polymer khéng in dau MG duoc tong hop
& diéu kién twong ty MIP nhung khong c6
su hién dién caa MG (NIP).

2.4. Khao sét tinh chat hap phu

Céc dic trung hap phu cua vat liéu tong
hop MIP (va NIP) duoc khao sat bang
phuong phap hap phu tinh. Trong d6 mot
luong nho vat liéu (m = 1 - 9 mg) duoc
lic véi dung dich MG (ndng do 10 dén
300 mg/L) trong khoang thoi gian (5 dén
120 phat). Dung dich sau khi hap phu s&
dugc do bang thiét bj UV-Vis & budc song
617 nm dé xac dinh non% d6 MG. Dung
luong hap phu Qe (mg. g™), hiéu suat hap
phu H (%) va hé sé in dau phan tir (IF)
dugc trinh bay trong cac cong thac (1),
(2), (3):

Co—Ce

Ce
Qe = - v (1)
H(%) = 2= Cex100% @)
__ Qmrp
lF= Qnip (3)

Trong do: Co va Ce (Mg. L") 1a ndng do
MG truéc va sau hap phy, V (L) la the
tich dung dich hap phu, m (g) la khoi
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luong polymer. Quip va Que (Mg. g7 la
dung Iugng hap phu cua MIP va NIP.

Pé tinh dugc gia tri dung lwong hip phu
cuc dai, do thi Scatchard di dugc xay
dung theo md hinh hap phu dang nhiét
Langmuir sir dung cong thic:

Ce Ce 1

= = =+

Qe Qmax K1.Qmax (4)
Trong dé: Ki(g. mL™") 1a hing sb

Langmuir (L.mg™); Qmax (Mg.g™) la dung
luong hap phu cuc dai.

2.5. Khio sat kha niing giai hip

Phuong phap giai hiap bang dung moi
duoc st dung dé 1am giau va danh gia kha
nang tai str dung cuaa MIP. Cac thi nghiém
giai hap va tai sir dung dugc thuc hién
theo dang mé. Dung méi giai hip duogc
chon dé khao sat lan luot 1& MeOH:
HOAc (9:1, viv), ACN:EtOH (4:1, viv),
EtOH:HOAcC (9:1, v/v). Sau khi hap phy,
vat lieu MIP-MG da duoc giai hap voi thé
tich dung mai thay ddi tir 1 d&én 25 mL voi
thoi gian tir 5 dén 40 phut.

Kha nang tai st dung vat liéu MIP dugc
thuc hién theo 5 chu ky lién tiép hap phu -
giai hap. Hé sb lam giau (EF) va phan
tram giai hdp MG (R%) duogc tinh theo
cong thuc (5), (6):

(5)
(6)

Trong d6 V. Ia thé tich cudi cua dung dich
phan tich (mL), Vg 1a thé tich ban dau cua
dung dich (mL), Cges 12 nong do MG giai
hip duoc, Co la nong d6 MG ban dau
trudc khi hap phu.

R(‘V)— Ldes — X 100%

2.6. Quy trinh xir Iy miu

Mau dugc xir Iy 1am gidu bing phuong
phép chiét pha ran phan tan theo qui trinh
nhu sau; Mau ca tram va ca tam duoc
mua & mot cho dia phuong. Thém 2 mL
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nudc cing voi lan lwot 50 L Carrez 1 va
Carrez 2 vao 2g phan thit ca da loc da va
xay nhuyén, déng nhat bang may rung
siéu am trong 5 phdt. Phan dich ndi thu
duoc chuyén vao ong ly tdam 50 mL. Phan
cin rin duoc thém tiép 2 mL dung dich
chiét nhu trén va rung siéu 4m trong 10
phit, sau do ly tam (10 phat, 10000
rpm/phat ¢ 5 °C), thuc hién lap lai 3 lan dé
thu duoc dich ndi. Loc phan dich ndi dé thu
dung dich trong, dinh mac dén 50 mL bang
nudc deion. Thuc hién hap phu va giai hap
theo quy trinh da t&i wu. Mau thit ca da
dong nhat duoc thém dung dich chuan MG
& cac mic ndng do 3, 7 va 10 ppb trude khi
chiét dé danh gia hiéu suat thu hoi. Dung
dich sau khi giai hip duoc do trén thiét bi
UV-Vis 6 budc séng 617 nm.

3. KET QUA VA THAO LUAN
3.1. Tinh chat hap phu
3.1.1. Téi uu héa cdc diéu kién hap phy

Céc diéu kign hap phu duoc khao sét bao
gom pH, thoi gian hap phu va lugng vét
lieu hap phu. pH 1a mét yéu t6 quan trong
anh huong truc tiép dén kha nang hap phy
do anh huong dén dién tich trong phan tu
MG va lién két dac hieu caa MIP. Thi
nghiém khao sat anh huong cua pH dugc
thuc hién trong khoang pH tir 2,0 — 9,0 va
ndng dd MG la 500 ng. L. Két qua cho
thay, hiéu suat ting dan tir pH = 2,0 va dat
hiéu suat 16n nhat tai pH = 50 (dat
90,2%), sau d6 giam dan tir pH = 5,0 dén
pH =9,0.

Khéi lugng vat lidu 1a mot yéu té anh
huong dén qua trinh hap phu MG cuaa
MIP do lugng vat liéu quyét dinh sb tam
hip phu trén bé mat vat liéu. Khi ting
khdi luong vat liéu tir 1 mg dén 9 mg voi
ndng 46 MG 1a 500 ng. L™, pH = 5,0 thi
hiéu suat hap phu c6 xu huéng ting dan
do khi tang luong polymer thi sé lugng
tam hap phu tang. Khi khéi luong vat liéu
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nho hon 7 mg, hiéu suat hap phu cé hién
tugng bao hoa tuong ng vai viéc toan bo
luong MG da hap phu hét hoan toan 15
x6p cua MIP. Vi vay, luong vat liéu hap
phu t6i wu duoc lya chon 12 7 mg.

Thoi gian 1a mot yéu té quan trong trong
qué trinh hap phu. Khoang thoi gian tir 5
phat dén 120 phat da duoc khao sat dé
danh gia anh huéng cua thoi gian dén
hiéu suat hap phu. Két qua cho thay, khi
tang thoi gian tir 5 phat dén 40 phat, higu
Suit ting 1én kha nhanh va sau d6 c6 xu
huéng di ngang. Sau 40 phit higu sut
hip phu hau nhu khong thay d6i va dat
dén trang thai bdo hoa. Do d6, thoi gian
hip phu 40 phat duoc lya chon trong
nghién cau nay.

3.1.2. M6 hinh dwong dang nhiét hdp phu

Puong cong dang nhiét hap phu MG trén
polymer MIP hinh 2a biéu dién su phu
thugc cua dung lugng hap phu tai trang
thai can bang (Qe) vao nong d6 can bang
(Ce), phan anh tong thé qua trinh hap phy
theo ndéng do. Két qua duoc khao sat &
cac diéu kién t6i wu, pH = 5,0, thoi gian
hap phu 40 phat, lugng vat liéu hap phu 7
mg. Két qua cho thay khi nong d6 ban dau
cia MG ting, nong d6 can bang (Ce) va
Qe ciing tang theo. Trong khoang nong do
tir 1 ¢én 5 mg. L™ (ndng d6 C. tang dan tir
0,128 dén 0,452 mg.L™), dung luong hap
phu caa MIP va NIP khéng c6 su khac
biét dang ké do MG hap phu & cac vi tri
khéng chon loc trén vat liéu. Tuy nhién
khi ting dan ndng do Cy tir 5 dén 30 mg.
L™, ndng d6 Ce c6 xu hudng ting cham
dan va dat dén trang thai bdo hoa (tir
0,718 dn 15 mg. L™) din dén su khéc
biét vé dung luong hap phu cua MIP va
NIP véi IF ting dan tir 0,97 dén IFyy =
2,30.

Hinh 2b, biéu dién tuyén tinh theo md
hinh Langmuir %theo Ce nham xac dinh
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gid tri dung luwong hip phu cuc dai
(Qmax),cho thiy cac @6 thi Scatchard la
duong thang (R2 > 0,99) d6i véi ca MIP
va NIP, chang to rang chi c6 mot loai vi
tri lién két ton tai trong cac polymer va
qua trinh hip phu cua cac polymer tuan
theo 1a md hinh hap phu ding nhiét
Langmuir. Gia tri K. va Quax cua MIP va
NIP lan Iuot tinh dugc 14 0,602 mg-mL~ ¢
va 23,81 mg. g” % 0,339 mgmL~ ! va
11,74 mg. g~ %, minh chtng rang MIP thé

hién ai luc lién két cao hon ddi véi MG so
v6i NIP [16].

Gia tri Qmax cua vat liéu téng hop cao
hon dang ké so voi céc vat liéu khac da
duoc nghién ctu trudc day nhu MMIP
(6,19 mg/g), dit sét Bentonite (7,716
mg/g), vo trau xir ly bang axit nitric (18,1
mg/g) (Bang 1), cho thay kha ning hap
phu chat mau Malachite Green (MG) vuot
troi cua vat liéu.

Bang 1 : So sanh dung luong hap phu cuc dai (Quay) ctia MIP v6i mot s vat lidu khac

Vit ligu Quax TLTK

MMIP 6,19 mg.g* [20]

DAt sét Bentonite 7,716mg.g" [21]

V6 trau xtr ly bang axit nitric 18,1 mg.g™ [22]
MIP 23,81 mg.g* Nghién ctu nay
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Hinh 2: (a) Puong hdp phu dang nhiét cia MIP va NIP, (b) Po thi Scatchard

3.1.3. Khao sat do chon loc cua phuwong
phap

Do chon loc cua vat liéu MIP duoc danh
gia véi cac pham mau cé cdng thie giéng
voi MG nhu Leuco Malachite Green
(LMG), Crystal Violet (CV), Leuco
Crystal Violet (LCV) [17]; cac pham mau
c6 mau xanh tuong ty MG nhu Bribliant
Blue (BB), Fast Green (FCF)’; pham mau
thuoc nhom azo nhu Amaranth (Ama);
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phim mau thuoéc nhém diarylamine:
Auramine O (AO) va céac ion Na', K,
Ca®*, Mg*". Cong thac cua phim mau
nhom triarylamine, két qua duoc trinh bay
& Hinh 3. Két qua cho thiy cac ion Mg?*,
Ca?*, Na* va K* khong anh huong dang ké
dén kha nang hap phu cia MG khi c6 mit
déng thoi trong dung dich véi MG. Péi
V6i cac pham mau khac véi pham mau
nhém triarylamine cho hiéu suat hap phu
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cia MIP rit thap dao dong trong khoang gitta chat hap phu va chét bi hip phy. Két
tir 11 — 24%. Nguyén nhan la do cac phan qua cho thay, ACN: EtOH Ia hdn hop
te Ama, BB, FG, AO la cac phéan tu la ¢ dung madi cho kha ning giai hip & mirc d6
cau trGc phan tr khac hoan toan so véi trung binh. Tuy nhién khi str dung cac hon
phém mau nhom triarylamine, dac biét la hop dung mo6i MeOH: HOAc, EtOH:
MG (phan tor mau duoc lya chon tao ra HOAc (9:1, v/v), kha ning giai hip &

khuon in) nén chi c6 mot sé it lién két ¢ nhiét d6 thuong cua ching tuong dbi cao.
trén bé mat bat giir cac phan tu nay. Tu Diéu nay chang to rang, cac alcohol ¢
céc két qua thu duoc cho thiy, MIP c6 kha ning cit dut lién két gira MIP va
kha ning hap phu chon loc véi pham mau MG. Kha ning giai hip nay ti 1¢ thuan véi
thuoc nhom triarylamine. chudi  hydrocarbon, tac la  chudi

hydrocarbon cang dai thi kha nang giai
hap cang thap [18]. Trong nghién ciu nay,
) nham huéng t6i hda hoc xanh than thién
3.2.1. Khdo sat dung moi giai hap véi moi_trwong va suc khoe cua con
Trong qué trinh giai hap, dung méi dong ngudi, hon hop dung moi giai hap dugc
vai tro 1a chat pha v lién két hinh thanh ~ lwa chon la EtOH: HOAc (9:1, v/v).

3.2. Khao sat kha ning giai hap va tai
st dung vat li¢u

100

CH4 CHs; CH4 CHs Ll o
1 1 1 1

Hac Hae Hoc ™ NecH,
60 |
C C

w2 g

H (%)

ch’N‘CHS ch’N“CHg HsC™ H 20} W
A B c HTH
P L L O O A O B * T T
& F e P e ¢0,+§. »J
« © ¢
(a) (b)

Hinh 3: (a) Phdm mau nhém triarylamie, (b) Bé chon loc ciia MIP véi pham mau nhém triarylamine

A. Malachite Green B. Leuco Malachite Green C. Crystal Violet

MIP di duoc khao séat. Két qua cho thay,
A MIP c6 kha niang lam giau chat phan tich
Thoi gian la mot yéu to quan trong trong véi hé s6 lam giau t6i da 1a 50 1an cho
qua trr]inh %iéihhép- Ket qua cho thay, tir 5- hiéu suét giai hap van dat dén 95,31%.

15 phdt thi hiéu suat c6 xu hudng tiang L o e

din tir 88,6 dén 98,5% nhung tr 15- 40 o-2-4) Khd nang tdi si dung vat licu

3.2.2. Khdo sét thoi gian gidi hap

phit tiép theo thi c6 xu hudng dat dén Kha ning giai hap va tai hip phu la mot
trang thai bao hoa véi hiéu suat dat duoc khia canh quan trong dbi voi ung dung
la 98,8%. Vi vay, thoi gian giai hap duoc thuc tién cua bat ki vat liéu co tinh chét
lya chon trong nghién cau nay 1a 15 pht. hap phu nao. 5 chu trinh hap phu - giai hip

da duoc danh gia v6i EtOH: HOAC (9:1) 1a
} ) dung mdi ria giai. Trong 3 chu trinh dau
bé danh gia kha ndng lam giau chat phan tién, kha nang hap phu va giai hip caa MIP
tich cua MIP, h¢ so lam giau t6i da cua dat trén 90%. Tur chu trinh thtr 4, kha ning
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3.2.3. Khao sét hé sé lam giau



Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 31, Sé 02/2025

hap phu va giai hap giam con 88,4% va &
chu trinh cudi cung con 86,6%. Kha ning
hdp phu va giai hap giam xudng tir chu
trinh thar 4, nguy@n nhan c6 thé do khi hip
phu va giai hap lién tiép c6 thé lam giam
hiéu suit hoic mat mot phan vat liéu hap
phu. Ngoai ra, c6 thé con mot nguyén nhan
khéc 1a do mot sé phan tir EtOH va HOAC
da chiém gitr mot vai vi tri hap phy va lam
kha nang hip phu giam dan sau mdi chu
trinh nhat dinh.

3.3. Két qua phan tich miu ca

MIP duoc sir dung lam vt liu hap phu
c¢6 chon loc dé lam giau va xu ly hai mau
c4d nhim phan tich MG, véi mdi mau
dugc phan tich lip lai ba lan. Két qua
phan tich cho thdy khong phat hién du

luong MG trong ca hai miu. Dé danh gia
kha ning hap phu va hiéu suat thu hoi, cac
mAu ca duge bd sung MG ¢ cac muc nong
d6 3,7 va 10 ppb. Két qua trinh bay trong
Bang 2 cho thdy, hiéu suit thu hoi cia
MG dat tr 94,9% dén 107,3%, d6 léch
chuin twong ddi (%RSD) dat tir 2,28%
dén 4,47% khang dinh d6 chinh xac va
tinh hi€u qua cua vat licu MIP trong qua
trinh lam giau va tach chiét MG. Két qua
khao sat so bo trén mau ca thém chuan
cho thiy két hop vat liéu MIP dé lam giau
mau trudc khi phan tich bang phuong
phép hip thy UV-Vis cho phép xac dinh
dugc nong do thap cd ppb, 1a khoang
nong do tuong dwong véi phuwong phap
HPLC truyén thong.

Bang 2: Két qua phan tich Malachite Green trong mot s6 mau ca trén thi trudng
mau (mg) thém vao phat hign?
3 16,1+ 0,07 107,3 4,47
Ca tam ND! 7 33,2+ 0,05 94,9 2,79
10 49,0 +£ 0,02 98,0 3,68
3 15,8 £+ 0,05 105,3 4,36
Ca tram ND! 7 34,2+ 0,02 97,7 3,85
10 49,7 + 0,02 99,4 2,28

ND*: Khong phat hién, Ham lugng phat hién vai hé sb EF la 50

Tuy nhién, hién nay hé sb lam giau cua
phuong phap xir Iy miu dang bi han ché &
50 lan, can tiép tuc nang hé s lam giau
bang céch giam V dung méi ria giai ma
van dat dwoc hiéu suat chiét ti wu. Ngoai
ra, trong nghién ctru nay dang str dung qui
trinh chiét pha ran phéan tan lam giau doi
hoi cac budc loc, ly tam dé tach lay dung
dich trong va thu hoi vat liéu. Huéng
nghién ctu tiép theo cua chung toi huéng
dén nhdi vat liéu MIP vao cot chiét pha
ran (SPE) dé don gian hda qué trinh thu
dung dich va tai sir dung vat liéu.
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4. KET LUAN

Polymer in diu phan tr MG da dugc
tong hop thanh cong bang phwong phap
polymer hoa két tua trong ACN: MeOH
(3:1, v/v) c6 gia tri dung lwong hap phu
t6i da dat 23,81 mg.g™* véi hé s6 chon loc
IF bang 2,3. Nghién ctu di ung dung
thanh cong vat liéu MIP cho quy trinh xu
Iy mau ca vé6i hiéu suat thu hoi dat 94,9%
dén 107,3% va %RSD < 5% cho thay
dugc kha niang hap phu chon loc MG va
lam giau mau 1én 50 lan caa MIP. Tiép



Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 31, Sé 02/2025

theo nghién ciru ndy, cé thé phat trién vat
licu MIP thanh cot chiét pha ran, ung
dung d& xir ly miu thay san cho céac
phuong phap phan tich khac nhau nhu
dién di, HPLC, dién hoéa, v.v., cling nhu
cho cac ddi twong mau khéc trong phan
tich thuc pham va méi trudng.
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