Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series Vol. (46) No. (3) 2024

The Identification and Detection of Curcumin and its
Constituent Compounds using High-performance Liquid
Chromatography (HPLC) Technology, and Determination of
the Optimal Conditions for the Developed Analytical Method

Dr. Muhammad Maarouf”
Dr. Tareq Arraj**

Dr. Wissam Zam***
Riham Ahmad Moalla****

(Received 2/ 4/2024. Accepted 25/ 6 /2024)

o ABSTRACT o

This study aimed to develop a sensitive and accurate analytical method to determine and
detect curcumin using high-performance liquid chromatography HPLC. Optimal
conditions such as mobile phase, temperature, flow speed, and the maximum wavelength
for analysis Amax Were studied. The study was carried out on a standard solution of
curcumin with a concentration of (40ppm) and a separation column (Cg) was used with
specifications (250 x4.6m.m.5um).

The results showed the optimal conditions were as follows: the flow speed of the mobile
phase was (0.8 ml/min) as a mixture of acetonitrile and phosphoric acid (0.1%) in a ratio of
(40:60 v/v), the temperature of the separation column was (40°C), while Amax was
(425nm).

Curcumin showed three peaks with average area (X,=87279, X,=881260, X3=7641952),

at average retention time (T,=6.31, T,=6.87, T3=7.50) min with relative standard deviation
(RSD%) (0.83, 0.08, 0.01) respectively, the sum of the average areas of the peaks was
(X=8610491).

The calibration curve for curcumin and its three compounds was characterized by good
linearity within a range of concentrations ranging from (0.001-40)ppm. The recoverability
R% was calculated and was (99.66%). The limit of quantitative detection LOQ was (0.056
ppb), and the qualitative limit of detection LOD was (0.009 ppb). The results confirm the
possibility of adopting this method to determine curcumin and its various compounds.

Keywords: curcumin, high-performance liquid chromatography (HPLC), optimal
conditions, non-maximum wavelength Amax.
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(25:75 v/v)
ASN/H3PO4(0.1%)
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(85:15 v/v)
ASN/H;PO4(0.1%)
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T:25°C, Column (C 18), Agyr = 425 nm, Flow: 1 ml/min
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) Baald 3 casanll 8 Biha Aape i ae eSS DS Gl ad Clalie (4 il 5 Jas
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i) dalie T 00 Lasssie
33aall a Aa Area** SD RSD% Gy XS Lalisy)
x Vi Rt(min)*
X1=117343 120.02 0.13 298.15 T,=7.19
C 25 X,=1098443 | 209.83 0.02 521.27 T,~7.82
X3=7418545 209.83 0.01 521.27 T,=8.52
X=8634231
X;=118550 163.29 0.14 405.65 T,=7.19
¢ 30 X;=1098444 |  210.65 0.02 523.29 T,=7.82
X,=7418547 | 301.28 0.01 748.43 T;=8.52
X5=8635441
X;=118454 100.42 0.08 249.47 T,=6.66
c 35 X,=1098454 262.09 0.02 651.08 T,=7.29
X3=7418547 262.09 0.01 651.08 T;=8.00
X=8635455
X;=120835 372.32 0.33 924.90 T,=6.50
c 40 X,=1111590 533.98 0.05 1326.50 T,=7.14
X3=7441433 533.98 0.01 1326.50 T,=7.85
X=8673859

Column (C 18), Acyr = 425 nm, [ASN/H;P04(0.1%) (60:40 v/v) Flow: Iml/min
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c e silas S asaall (b (S SIS 50 palal Baly) (A dpaiial) skl (305

Toisia Jumdl Janss ccatiall pshall (305 s aall) Al A ax (4) Jstal) & dspaall bl ca
X;=115209, X,=1036062, ) 40ppm uS&l Sy LUl ADEN Gl€pall andll dalie
s LS caaill (<G Jundly Juad Jumdl e Jgaal) &l ¢ 0.8ml/min saxll & (X3=6919353

(6) 8 b e
Ol @Spa s A daal) gl GRS s 0 1 (4) Jsas
. Ll dalise U, O s s
dﬁ(’i I\Jﬁ ; o Area** SD RSD% ;ﬂ\:;jw PR

X n Rt(min)*

X=112101 73.5 0.06 182.58 T,=7.13

0.6 X,=1012122 78.5 0 195 T,=7.95

X3=6907857 74 0 183.82 T;=8.15

X=8032080

0.8 X=115209 128.5 0.11 319.21 T,=6.63
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X,=1036062 129 0.01 320.45 T,=7.29
X3=6919353 111 0 275.74 T5=8.00
X=8070624
X;=103912 55.5 0.04 137.87 T,=6.23
. X,=997657 66.5 0 165.19 T,=6.89
X3=6895698 72.5 0 180.1 T5=7.43
X=7997267
X;=105542 222 0.21 551.48 T,=5.82
12 X,=996670 73.5 0 182.58 T,=6.46
X3=6759626 277.5 0 689.35 T;=7.10
X=7861838
X;=82700 166.5 0.20 413.61 T,=4.62
L5 X,=789391 111.5 0.01 276.98 T,=5.14
X3=5431173 166 0 412.36 T5=5.72
X=6303264
T:40° C, Column (C 18), Agyr = 425 nm, [ASN/H;P0,(0.1%) (60:40 v/v)
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eS8l Jiladl el Jag i) 1(5) Jsaa

tiall Jag 2l B SN NESH
il sl o ASN/FSPOL(0-1%) Al s lona Ry(min)
(60:40 v/v)

5l day 40°C X govc y=87279 T,=6.31
yaiall skl 3a 0.8 ml/min Xomc)=881260 T,=6.87
S dasall Jsha A max= 425nm X cruy=7641952 T;=7.50

X=8610491
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& i) bougiag ariicns 3u$50 (9 (eSSl aSsal £ lagiad) dui 1(7) Jgaa

y =217864x + 67171

PR A Y el 555 R% R% + SD s RSD%
ppm ppm
10 2237096.4 9.96 99.6
10 2239275 9.97 99.7 99.63+1257.82 0.06
10 2237096.4 9.96 99.6
24 5258870.1 23.83 99.3
24 5254512.8 23.81 99.2 99.36655.89 | 99.4:9909.03 0.13
24 5267584.7 23.87 99.4
40 8694585.4 39.6 99
40 8738158.2 39.8 99.5 99.2421786.4 0.25
40 8716371.8 39.7 99.3

@siall (5lmall CiaNI RSD% =3 ¢ 5 lmall Cilai¥1 :SD cp lasia) dpui :R% o(MG/l) 5850 1X ¢ palaial) 4ad dalusa 1Y
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tlé’.b\

S yall x SD a LOD LOQ
2.415

S Sl 2.950 3.003 0.503 160403 0.009 ppb | 0.056 ppb
3.644

tlluagilly claliiiuy)

skl ) e Jagpd alasauly HPLC J1 ddgyla (385 AN 40l Say opaS)SU (S5e Jalat oSy .1
5 ¢ 0.8 mi/min @laidl sl 355 «C°40 3)hall dayn ((60:40v/v) ASN/H3PO4(0.1%) &l il
cnlio aliin ey (35 42 silas KU aaill dalise Jumdl e Jgmall o A max= 4250m JiY) dasall Jsha
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