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1. Molecularly imprinted polymer (MIP)
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2.HPLC
3. Non imprinted polymer (NIP)
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Table 1 High performance liquid chromatography conditions applied for tartaric acid detection

Mobile phase Potassium dihydrogen phosphate 0.01 molar
Flow rate 0.5 ml/min

Run time 7 min

Detector UV-210 nm

Washing solution Water- methanol

Column CI18- 4.6pmx5umx250um
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4. FT-IR
5. Scanning electron microscope (SEM)
6. Dynamic light scattering (DLS)
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Table 2 Adsorbed amounts of tartaric acid by synthetized polymers through using HPLC

Template: Monomer: Cross- linker Ratio Adsorption amount (%)
tartaric acid: acrylamide: ethylene glycol dimethacrylate 1:4:20 26
tartaric acid: acrylamide: ethylene glycol dimethacrylate 1:4:30 37
tartaric acid: methacrylic acid: ethylene glycol dimethacrylate  1:4: 20 14
tartaric acid: methacrylic acid: ethylene glycol dimethacrylate  1:4: 30 12
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Fig 2 Fourier transform infrared spectrometry for
molecular imprinted polymer (MIP), non-imprinted
polymer (NIP), acrylamide and tartaric acid
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Fig 1 Schematic representation of molecular
imprinting polymer for tartaric acid with
acrylamide as functional monomer and ethylene
glycol dimethacrylate as cross- linker
(ChemBioDraw Ultra 12.0 and Adobe Photoshop
CS6)

P50l 4sh s o ib HIUT-Y-Y
el Sl BT (6l 503 psle 4y b Jos i i
ek Gope b L3S sl sad e gl ST
JSs s el LG 5 el ST ed 28 ek ol
Glols J,mS sk 5 ek i sarl ol ol esls LIS Y
5 Bde e (pSaS JSI Ul sl Sy
el ol ey £ 53 (nl o WS (Ll pagise
ces S bse WE BN emT asl s 0 sy
Shel 5 eSS Slaes S Jols oS iz Log S gla
Rl 0> (G50 B el VS 6 s LS s
b o Ol ol dal Lo ST o 65855 Sy 4



5 IS 6 ey i T ooy
JJ§5‘ “:‘i Lo
SBLE sl el st ey ol 3 B ) sk w
e A S sl eas 33,5 LS Of b 3 ol
o el ae 31wl HBLL gy YA - HPLC
o S S 2l oS ol 0l S ge B ey baw s
e oS il SLSS ¢ O b Ak Lo
b b sls G S O s s g se sladS 5 e gl
Gy Ol b 5l bl s g5l i b OIS e 1) 2l
ekl S b sl ssg Al b PH 5 g5l
YAV o5 dsles 51 eslinad b doul SLL sl ol 5
S Jol ey S SG Gll w8 e

Q= (G- Cp)xV/m
Ci o 5) yoeky 035 M () Jloms o V dhslas 1l
e Jdoes 53 el SOLLE ole 5 sl clale G
[0 Asl

IS S8 it
Olgns dual L ST anlllan ol 3 ash;y G slaslUl b
Aol SUELE sl Jsse B el e s ese
ol Grmen ol LS Sl gl s el
52 B oo, ok Jlasl Ol O Sk (63 J SIS
i Al ol e ml s S K SV ke
S el S s pinad e andlas pl 53 Sl
ol ity aallls s oS s 585 CIB ey Sl
bl ol UL sl ok o ek A ol et
Sy sl SR s s el 6 s s eslicd
o 3013 1 e 53 D3l Ol e 5 S )
Sl oo b 5l b b s b JST5e CIB ek
gty oo D3 U e 53 i U S50 slalSolr

ST

@L’d -0

[1] Tadi, K. K., Motghare, R. V. 2013.
Potentiometric Selective Recognition of
Oxalic Acid Based on Molecularly Imprinted
Polymer. Int. J. Electrochem. Sci., 8, 3197-
3211.

Y\

Number (%6)

-

) Sigral A= DBSD
EHT = 1500 &V WD= Gmm

Phota No. = 5234

[ _______aar _ E
Fig 3 Scanning electron microscopic image of

synthesized polymer; tartaric acid: acrylamide:
ethylene glycol dimethacrylate ratio of 1: 4: 30

,a-_,lg: Sl el —E-Y
Sl ekd s (JiSse B ek DS o3l dan e
Sz 55 (SaS1y i, 4 JaS b 5 Al SOLLLL
5 S5 B ek ol ol as e g el o
@ obd ooe buge 5 BB HA0 S e J RS
Sl S8 A 6, S oIl gl V4 5 WY s
old e sla ey (gl el 3y 50 (gesgdee > 3
1[0 s 9d= 3 &35 ol W] Sk e sy o
das e OLES 1 ol 3 6 lul &5 oela pl Al esls Ol

.ﬁj%\lﬁ"dob}w):}

40
30 ‘[\
20 /
G I
il 1 10 100 1000 10000
Size (d. nm)
(@)
50 T
40 -
5 f
g [l
3 I
M
==V 1
Z [
10 =
||
0.1 1 10 100 1000 10000
Size (d. nm)
(b)

Fig 4 Average diameters of synthesized imprinted
(a) and non-imprinted polymers (b)



\Y’q-\ﬂa\i 692 AA G)LM:

s mbo 5 o sle

[8] Cen, H., Bao, Y., He, Y., Sun, D. W,
2007. Visible and near infrared spectroscopy
for rapid detection of citric and tartaric acids
in orange juice. J. Food Eng., 82, 253-260.

[9] Tan, J., Li, R., Jiang, Z. T., 2014.
Discrimination of fresh fruit juices by a
fluorescent sensor array for carboxylic acids
based on molecularly imprinted titania. Food
Chem., 165, 35-41.

[10] He, K., Qiu, F., Qin, J., Yan, J., Yang, D.,
2014. Selective adsorption of L-TA/D-TA by
B-cyclodextrin derivative modified with I-
tryptophan: Isotherm, kinetic and
thermodynamics studies. J. Ind. Eng. Chem.,
20, 1293-1300.

[11] Vasapollo, G., Sole, R. D., Mergola, L.,
Lazzoi, M. R., Scardino, A., Scorrano, S.,
Mele, G., 2011. Molecularly imprinted
polymers: present and future prospective. Int.
J. Mol. Sci., 12, 5908-5945.

[12] AOAC Official Method 986.13, Quinic,
Malic and Citric Acids in cranberry juice
cocktail ~and  apple juice, Liquid
Chromatographic Method.

[13] Lauten, E. H. Configurationally imprinted
biomimetic  polymers  with  specific
recognition for oligopeptides. PhD thesis,
University of Texas at Austin, December
2006.

[14] ISO 14887-2000, Sample preparation-
Dispersing procedures for powders in
liquids.

[15] Clausen, D. N., Pires, I. M. R., Tarley, C.
R. T., 2014. Improved selective cholesterol
adsorption by molecularly imprinted poly
(methacrylic acid)/silica (PMAA-SiO 2)
hybrid material synthesized with different
molar ratios. Mater Sci Eng C., 44, 99-108.

v

[2] Javanbakht, M., Namjumanesh, M. H.,
Akbari-Adergani, B., 2009. Molecularly
imprinted solid-phase extraction for the
selective determination of bromhexine in
human serum and wurine with high
performance liquid chromatography. Talanta,
80, 133-138.

[3] Subrahmanyam, S., Piletsky, S. A., 2009.

Computational design of molecularly
imprinted polymers, In Combinatorial
Methods for Chemical and Biological

Sensors, Springer, New Y ork.

[4] Pardo, A., Mespouille, L., Dubois, P.,
Duez, P., Blankert, B., 2012. Targeted
extraction of active compounds from natural
products by molecularly imprinted polymers.
Cent. Eur. J. Chem., 10, 751-765.

[5] Scherer, R., Rybka, A. C. P., Ballus, C. A,
Meinhart, A. D., Teixeira Filho, J., Godoy,
H. T., 2012. Validation of a HPLC method
for simultaneous determination of main
organic acids in fruits and juices. Food
Chem., 135, 150-154.

[6] Saavedra, L., Garcia, A., Barbas, C., 2000.
Development and validation of a capillary
electrophoresis method for direct
measurement of isocitric, citric, tartaric and
malic acids as adulteration markers in orange
juice. J. Chromatogr. A, 881, 395-401.

[7] Pérez-Ruiz, T., Martinez-Lozano, C.,
Tomas, V., Martin, J., 2004. High-
performance liquid chromatographic

separation and quantification of citric, lactic,
malic, oxalic and tartaric acids using a post-
column  photochemical reaction and
chemiluminescence detection. J.
Chromatogr. A, 1026, 57-64.



JEST No. 68, Vol. 14, Sep 2017 ABSTRACT

A survey about molecularly imprinted polymer application in
selective separation of tartaric acid

Ghasempour, Z.*, Alizadeh- Khaledabad, M. *, Vardast, M. R. *, Rezazad- Bari, M. *

1. PhD student of food science and technology, Department of food science and technology, Faculty of
agriculture, Urmia university
2. PhD of food science and technology, Associate professor, Department of food science and technology,
Faculty of agriculture, Urmia university
3. PhD of analytical chemistry, Assistant professor, Department of medicinal chemistry, Faculty of pharmacy,
Urmia university of medical sciences
4. PhD of food microbiology, Associate professor, Department of food science and technology, Faculty of
agriculture, Urmia university

(Received: 2016/01/26 Accepted: 2016/05/23)

Using indicator compounds is an adulteration assessment method in food materials. Tartaric acid, the
dominant acid existing in grapes, can be used as an indicator for grape juice presence in other juices.
This work aimed at fabricating a facile molecularly imprinted polymer for tartaric acid selective
separation. Polymers syntheses were performed with acrylamide and methacrylic acid as functional
monomers and ethylene glycol dimethacrylate as cross- linker in two levels (20 and 30 mmol).
Applied polymerization method was precipitation type. Synthetized polymers binding capacity was
investigated through HPLC. Polymers morphology was characterized with SEM, dynamic light
scattering and Fourier transform infrared spectrometry analyses. Acrylamide based polymers with
highest level of ethylene glycol dimethacrylate adsorbed highest amount of tartaric acid. Fabricated
polymer had spherical shaped surface and was microsized. Tartaric acid complexation with
acrylamide was affirmed by Fourier transform infrared spectrometry analysis. Based on the obtained
results, molecularly imprinted polymer can be investigated and applied in detection and separation of
tartaric acid from food medium.

Keywords: Molecularly imprinted polymer, Tartaric acid, HPLC, Fourier transform infrared
spectrometry
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