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Simultaneous determination of eight organic acids in Chaenomelis Fructus by
UFLC-MS
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Abstract: Objective To establish an UFLC-MS method for simultaneous determination of eight active components (shikimic acid,
citric acid, protocatechuate, chlorogenic acid, caffeic acid, cinnamic acid, oleanolic acid, and ursolic acid). Methods Shimadzu
LC-20A system was used, equipped with AB Sciex Qtrap 5500. The analysis was performed on a Poroshell 120 column (100 mmx 4.6
mm, 2.7 pm). The eight components were separated in 25 min with gradient mobile phase consisting of 0.5% CH;COOH-H,0 (A) and
0.5% CH3COOH-CH;0H (B): 0—5 min, 10% A; 5—13 min, 10%—30% A; 13—15 min, 30%—95% A; 15—25 min, 95% A. The
temperature of column was 30 ‘C, and the injection volume was 2 pL. The multiple-reaction monitoring scanning (MRM) was
employed for the quantification with switching electrospray ion source polarity in negative mode. The ion spray voltage was set at —4
500 V and the turbo spray temperature was maintained at 550 “C. Results The eight components had a good linearity (+ > 0.999 2)
within the linear ranges. The average recoveries were 96.14%—101.20%. The contents of the eight components in Chaenomelis
Fructus varied from the different habitats. The contents of shikimic acid, citric acid, and chlorogenic acid were high while the content
of caffeic acid was low. Conclusion The developed UFLC-MS method is simple, sensitive, and accurate and has the good

repeatability in separation, which is available for the quality control of Chaenomelis Fructus.
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Shimadzu LC 20A T PRE AR (L1351, AB Sciex
Qtrap 5500 Y =T PUZLAFLEME 25 7 BF AL, Aoy
ESI & 14, Analyst 1.5.1 Software I_{£3i; Shimadzu
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2 AEEER
2.1 BIiERHG

Agilent Poroshell 120 £ (100 mm X 4.6 mm, 2.7
um); IR 0.5%BERR /K (A) -0.5%ME IR T
B (B, BAEVENL: 0~5min, 10%A; 5~13
min, 10%~30% A; 13~15 min, 30%~95% A
15~25 min, 95% A; ZrHTiIE] 25 min; AR
0.6 mL/min; FEif# 30 °C; #EFEE 2 pL.
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Table 1 ESI-MS" data of eight components

2 BEET (m/z) TEF (m/z) DP/V CE/eV CXP/eV

JEHIR 173.0 93.1 -90 —21 -15
Fr R 190.6 850  —185 -30  —II
JFILAE  153.0 1090  -100 -30 -14
2% IR R 352.9 191.0 -95 24  -21
IAHE R 178.9 135.0 -70 =20 19
PRI 147.0 103.0 -60 —14  -I11
FIHREE 4552 4072 245 54 33
BRI 455.2 4072 245 54 33

2.3 AERHIE

231 THRSRERIHI R BRI G R,
T G A R AR 37.41 pg/mL. F7ERI2 384.1 png/mL.
JRLASER 2.509 pg/mL. £EJ5FR 46.52 pg/mL. WiHE
1% 201.8 ng/mL. AR 5.104 ug/mL. 55 EUR 2 60.82
pg/mL. AERLMR 62.75 pg/mL [PTR A IR 70
232 HHRSER AT RS AT L 0.5 g,
SRR T, EHIEHEET, RE I HEE 25 mL,
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A-shikimic acid B-citric acid C-protocatechuate D-chlorogenic acid E-caffeic acid F-cinnamic acid ~G-oleanolic acid H-ursolic acid

1 REMREER () MLRER (D8 MRS R MRM Uil E KiaH=

Bk

Fig.1 MRM chromatograms of eight components in mixed reference solution (I) and sample solution (II)
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R 2 MO A SR 1 mL, BT 5 mL S,
T BB S L0 . A3 EURRE () 7 v LA F IR i
AU, LR EISEAETT, 2 RlieE 2
ul, FEASFCRIREDE 3 &, e, LA

SR 5 I B A TR PR AU o K YR A0 R
T EEAWTAT IR 5 0 AT, 1931 8 AN i1
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242 KEERLAL HU S3 MEanik “2.3.27 WURTS
IEHI AR S, R 2 L, JESEIERE 6 IR, K
EME, oy Al KA, 115 RSD, 45 IR HIR
FIERR JRLRIR . SRR WIHER . WER. 5%
BRIR L RE SR BRIG THI A1) RSD 2301 4 2.27%+ 1.63%-
3.28%. 2.85%. 3.01%. 1.47%. 0.98%. 1.13%.

®2 8T HIEIAFTER LOD. LOQ &
Table 2 Regression equations and values of LOD and LOQ in eight components

&Y EIEpEES ALY/ (ng-mL ™) r LOD/(ngmL™")  LOQ/(ngmL™)
JEEIR Y=7.19X10* X+2.69x 10* 149.6~74 820 0.999 7 3.09 927
FrisR Y=2.17X10° X—1.71 X 10° 1 521~760 800 0.999 7 0.32 0.96
LA Y=5.85X10° X—1.26%X10° 10.04~5 018 0.999 8 0.83 4.15
2RI R Y=7.73X10° X+4.30X 10° 186.1~93 040 0.999 8 0.29 2.04
Wi Y=223X10% X—2.76 X 10° 0.807~403.6 0.999 9 0.95 4.75
PH:R Y=1.85X10° X—1.06 X 10* 20.42~10210 0.999 8 3.85 19.25
FEUERE Y=5.73X10° X+3.82X10° 243.3~121 600 0.999 9 1.05 525
AR RR Y=5.61X10* X+2.65x10* 251.1~125 500 0.999 2 3.76 18.80
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2.4.3 FoEtbiag  HC S3 ARdhiL “2.3.27 TR
BRI NR A, T 0. 1. 20 4. 6. 8h 3k
FE 2 pL, fRVENE, s Hhdskgmi, tHE RSD,
SERIERIR . MR D LASIR SRR TR |
R SRR AE RIRIEIHFN RSD 4351k
2.42%12.08%- 1.93%- 1.75%- 3.18%-2.54%- 1.58%-
2.17%, RS 8 Mo E 8 h WASE .
244 FEEMRAK BT S3 HARIKY 6 47,
B 0.5 g, % “2.3.27 WL BB, K
PAE IFTEEE 6 I REsh b 8 ANy IS4 40 %
HMIRSD. G RFFRIR . AR I LRIR . 4R |
ONMERR . PIRERR. STIBURIR. AERMRIPI4 i >
B35 1.174 mg/g. 16.46 mg/g. 56.53 pg/g. 2.224
mg/g. 6.712 pg/g. 207.4 ng/g. 3.294 mg/g. 1.853
mg/g, RSD 73414 2.08%. 1.97%- 2.53%. 2.22%.
3.06%. 3.65%- 1.00%. 1.62%.

2.4.5  NFEMIECRRAE B S h S3 AKX T 6

B, B 025 g, REERRE, FEEIIATRA X S
W 25 mL (5 FE5R 18.9 ng/mL. Frifk 0.205
mg/mL. J& JLZER 0.932 pg/mL. 2§ 7R 27.0 ug/mL.
WIHERR 0.114 pg/mL REERR 7.15 pg/mL. 55U R
31.3 pg/mL. FERPR 15.8 ng/mL), 4% “2.3.2” HWijy
AR AL MR E IR 6 ARS8
AT PR INFE ISR FD RSD. 45 RIE R . F7
B JRJLRIR. 2RI MR . EERR. S5
R RE IR AP 2 ke R 53700 96.77%-
97.05%- 97.98%- 96.14%- 100.9%- 101.2%- 100.2%.
99.23%, RSD 43514 2.59%- 1.72% 2.68%- 1.72%
2.71%- 1.08%. 2.32%. 1.71%.
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Table 3 Contents of eight components in Chaenomelis Fructus

B (ngg ™)

.

T Trem mem FUL% S G WEERR  PMURMR AR
S1 1252 19 280 541.80 5120 8.740 3964.0 4241 1973
S2 2334 17 460 36.29 1 887 11.940 1299.0 2300 2183"
S3 1969 16 780 73.66 2402 5.140 315.1 3293 1815
S4 2434 14 780 68.99 1451 29.160 302.3 2 460" 2012"
S5 2628 17 330 25.23 3998 5.628 947.6 1410 6369
S6 1934 20210 27.13 1613 20.790 1004.0 1 993" 2 666"
S7 1084 15 880 108.80 4092 4.690 3763.0 3 838 4024
S8 3315 16 980 122.80 3102 46.760 2 824.0 1539 5740
S9 2515 20 690 22.31 2074 23.700 1553.0 4562 3327

RWISFBUL . AR B B MM T CPEZ L) 2015 SERMLAE R 0.5%

" Total contents of oleanolic acid and ursolic acid less than 0.5%, prescribed in Chinese Pharmacopoeia (2015 Edition)
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