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Abstract: In this study a fast and sensitive HPLC method has been developed for the determination of triterpenic acids
using 2« 7H-dibenzo a g carbazol-7-yl) ethyl 4-methylbenzenesulfonate ( DBCETS) as the fluorescent labeling rea—
gent. A response surface methodology ( RSM) based on a Box-Behnken design ( BBD) was employed to optimize the
main parameters affecting the fluorescence labeling including labeling time reaction temperature and the concentration of
labeling reagent. Under the optimized conditions the proposed method gave good reproducibility and accuracy. The linear
correlation coefficients for all triterpenic acid derivatives were of >0.9995 and the limit of detections were in the range
of 1.10 ~1.48 ng/mL ( S/N =3) . The proposed method has been firstly applied for the determination of corosolic acid
maslinic acid oleanolic acid and ursolic acid in pomegranate and got satisfactory results.
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Fig. 1 Chemical structures of maslinic acid (a) corosolic

acid (b) wursolic acid (¢) and oleanolic acid ( d)
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Table 1  Factors levels and response values ( peak area) of response surface analysis
No. X, X, X, Response value
1 30( 0) 90 7 1300
2 30(0) 85 9 890
3 25(4) 90 5 413
4 30(0) 90 7 1350
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5 30(0) 90 7 1321
6 30(0) 95 9 785
7 25(4) 95 7 916
8 30(0) 90 7 1296
9 35( +1) 85 7 535
10 35( +1) 95 7 792
11 30(0) 85 5 402
12 30(0) 90 7 1360
13 35( +1) 90 5 637
14 35( +1) 90 9 749
15 25(4) 90 9 1058
16 30(0) 95 5 955
17 25(4) 85 7 316
$ X X, X5t B

Note: X, : labeling time; X, reaction temperature; X5 molar ratio of labeling reagent to standard.
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Fig. 5 MS and MS/MS spectra of representative ursolic acid derivative and the cleavage mode of protonated molecular ion
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Table 2 Linear equations detection limits precision and accuracy of the developed HPLCHLD method

Linearity ] Repeatability Accuracy
LOD" R.S.D (%) (n=6) (n=3)
Analytes ( ng/mL) RS D
Y=AX+B" r Retention time  Peak area Recovery (%)
Maslinic acid Y =3.30X4.39 0.9995 1.48 0.05 1.85 92.9 1.0
Corosolic acid Y =2.64X4.16 0.9998 1.35 0.02 1.45 95.3 1.9
Oleanolic acid Y =2.71X4.20 0.9998 1.10 0.03 1.28 100. 4 2.1
Ursolic acid Y =3.65X4.32 0.9998 1.22 0.01 1.52 97.8 1.3
Y X: (pmol) ;" S/n=3,
Note: * Y: peak area X: injection volume ( pmol) ; *S/n =3.
2.4 ( NMR) pmol /L
(  3). 1.10 ~1.48
3. ng/mL 3 ( HPLC-MS.
HPLC GC.CE )
o o HPLC-MS
205 nm HPLCHLD
. HPLC o
( ELSD) ( MS)

3
Table 3  Comparison of the developed method with traditional methods

Method Detection LOD ( ng/mlL) LOQ ( ng/mL) Ref.
HPLC UV detectorat A =210 nm 160 ~ 1160 4800 ~3780 15
HPLC EISD 2050 ~7030 4100 ~ 13600 16
GCMS EI/MS 75 ~ 150 250 ~ 500 7
CE UV detectorat A =214 nm 1400 ~ 3800 4600 ~ 12300 18
HPLC FLD at Agyp, =300/395 nm 1.10 ~1.48 4.22~5.11 *

*
*

°

the present study.
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Fig. 6 HPLCFLD chromatograms of pomegranate flower ( A) pomegranate rind ( B) and pomegranate seeds ( C)
(a); (b); (¢); (d); (s

Note: excessive fluorescent labeling reagent ( a) ; maslinic acid ( b) ; corosolic acid ( c) ; oleanolic acid ( d) ; ursolic acid ( e) .

4

Table 4 Triterpenic acid content in different parts of pomegranate

Position Component Content( mg/g) Recovery( %) RSD
Pomegranate flower Maslinic acid 8.6 95.5 2.8
Corosolic acid 9.2 96.7 2.5
Oleanolic acid 201.5 98.2 1.9
Ursolic acid 206.3 94.7 2.1
Pomegranate seeds Maslinic acid 6.0 96.3 3.1
Corosolic acid 14.2 100.2 1.7
Oleanolic acid 10.5 102.7 2.4
Ursolic acid 19.4 99.4 2.3
Pomegranate rind Maslinic acid 1.3 92.5 1.9
Corosolic acid 2.5 97.4 2.0
Oleanolic acid 3.8 95.2 2.3
Ursolic acid 5.3 98.2 1.8
3 N N
DBCETS
HPLCFLD-MS N N o
o 45 min 4 R
(S/n=3) 1.10 ~1.48
ng/mL N

N o 1 Yao XS ( ) Wu LJ ( ) . Medicinal chemistry
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