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Determination of eugenol in Eugenia caryophyllata by
high-performance liquid chromatography with photodiode array
detection and method validation
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Abstract : A method for the quantification of eugenol in the medicinal herb Clove was developed and
validated. For preparation of sample solutions clove was dried at 60°C for 2h and ground by mixer and
extracted with 95% ethanol for shaking extraction. The elutes were analyzed by HPLC system included
a reversed phase column, a isocratic mobile phase of 60% methanol and PDA detector set at 280 nm.
Calibration graphs were linear with very good correlation coefficients (+°> 0.9999) from 0.0125 ~ 1 pg/ml.
The limit of detection per sample injection (20 pl) was 0.81 ng/ul and limit of quantification was 2.47 ng/
ul. The method showed good intra-day precision (%RSD 0.08 ~0.27%) and inter-day precision (%RSD

0.32 ~ 1.19%).
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Fig. 1. Comparison of various solvents for eugenol extraction from clove.
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Fig. 2. Effect of time on the amount of eugenol extracted
from clove.
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Dry herbal materials for 60 min at 60C

l
Weigh 3 g sample powder

l

Add 95% ethanol (10 ml) and shake for 2 h at 50C
l

Centrifuge (4000 rpm, 20 min) and collect supernatant
l

Filter with 0.45 um syringe filter

l

Take 500 ul extract and dilute with methanol (10 ml)
l

Inject into HPLC

Fig. 3. Sample preparation scheme (modification of San
Myint et al.(1995)'s procedure; [16]).
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Fig. 4. HPLC profile of clove extract according to the various stationary phase.
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Fig. 5. HPLC chromatogram of the eugenol standard at 1 ug/ml (A) and the clove extract (B).
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Fig. 6. Calibration curve for eugenol standards (+* > 0.9999).

Table 3. Precision of developed HPLC method
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Table 1. System suitability parameters and recommended
reference

Reference

Results (CDER* guideline)

System Factor

Column XTerra RP18 -
Plate count (V) 5,164 > 2,000
Symmetry factor (S) 1.1 <2
Tailing factor (Tf) 0.63 <2
Resolution (R) 4.43 >2

*CDER : Center for Drug Evaluation & Research (FDA)

Table 2. Limit of detection (LOD) and limit of
quantification (LOQ) of eugenol in Clove'
LOD (ng/ul)’ LOQ (ng/ul)’
0.81 2.47

"LOD : 3.3 x (SD of the response / slope of the calibration curve).
LOQ : 10 x (SD of the response / slope of the calibration curve).
fCited from ICH guideline [8].

Compound

Eugenol

QC sample Intra-day studies (n=6) Inter-day studies (n = 30)
(ng/ul) Measured amount (ng/ul) RSD (%) Measured amount (ng/ul) RSD (%)
250 249 +0.20 0.08 251+1.85 0.73
500 503 £1.36 0.27 495 +593 1.19
1000 998 +£1.23 0.12 1001 £3.21 0.32
Table 4. Recovery of eugenol at the three calibration ranges
Low level Mid level High level Recovery (%) b
RSD”, ¢
Compound SD* (RSD), % SD* (RSD), % SD* (RSD), % mean SD SD”, %
Eugenol 104.5 £ 1.13 (1.08) 103.8 £0.59 (0.57) 102.8 £ 1.66 (1.62) 103.7 £ 0.54 0.52

=6, n=18.
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