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Content Determination and Analysis of 12 Kinds of Organic Acid in Lycium barbarum

LI Jiaxing"*,ZHOU Li',JIN Yan', YU Yi’, MA Fangli’, YANG Jian', GUO Lanping"“[1. National Resource Center
for Chinese Materia Medica/State Key Lab of Dao-di Herbs Breeding Base, China Academy of Chinese Medical
Sciences, Beijing 100700, China; 2. College of Traditional Chinese Medicine, Guangdong Pharmaceutical
University, Guangzhou 510006, China; 3. Infinitus (China) Co., Ltd., Guangzhou 510663, China]

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of 12 kinds of organic acid in Lycium
barbarum, and to compare the component contents of samples with different production and types areas, and to study its
correlation. METHODS: UPLC-triple quadrupole tandem mass spectrometry was used to determine the contents of salicylic acid,
vanillic acid, cinnamic acid, caffeic acid, p-hydroxybenzoic acid, ferulic acid, p-coumaric acid, fumaric acid, 3, 4-
dihydroxybenzoic acid, tartaric acid, syringic acid and protocatechuic acid in samples. The determination was performed on
Acquity UPLC BEH C;s column with mobile phase consisted of 0.1% formic acid solution (A)-0.1% formic acid acetonitrile
solution (B) for gradient elution at the flow rate of 0.5 mL/min. The column temperature was 40 °C, and sample size was 1.0 pL.

The ion source was Turbo V™ ion source, and ionization mode was electrospray ionization (ESI™). Air curtain gas volume flow

S5 391 H » 0P s A T KB 3 H (No.2060302) ; K il rate was 30 L/min; spray voltage was —4 500 V; atomizing

196 X T AUFF& TR0 H (No.2017BY079) ; o [ v [ B2 e 3 AR gas volume flow rate was 50 L/min; heating auxiliary gas

Whlk 45 2% B 3236805 H (No.2Z10-27) volume flow rate was 50 L/min. The mass spectrometry
* LR AR o WFSE ) BRI R S A BN . E-mail : multiple reaction monitoring scanning mode was adopted and
15712372317@163.com the ionization temperature was 550 °C . The differences of
# AR BP0 . WEIE T 1) P2 B A 25 4% . E-mail: component content in samples with different production areas

glp01@163.com
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and types were compared, and component relationship analysis was performed. RESULTS: The linear ranges of salicylic acid,
vanillic acid, cinnamic acid, caffeic acid, p-hydroxybenzoic acid, ferulic acid, p-coumaric acid, fumaric acid, 3, 4-
dihydroxybenzoic acid, tartaric acid, syringic acid and protocatechuic acid were 0.01-1.00 pg/mL (»=0.999 9), 0.01-1.00 pg/mL
(r=0.999 8), 0.01-1.00 ug/mL (r=0.996 0), 0.01-1.00 ug/mL (r=0.998 2), 0.08-8.00 pug/mL (»=0.999 2), 0.08-8.00 pg/mL
(r=0.998 9), 0.20-20.00 pg/mL (»=0.996 0), 0.08-8.00 pg/mL (+=0.998 4), 0.008-0.80 pg/mL (+=0.996 9), 0.16-16.00 pg/mL
(r=0.997 5), 0.001-0.10 ug/mL (»=0.993 8), 0.008-0.80 pg/mL (#=0.995 1), respectively. The limits of quantitation were
3.20, 10.00, 8.00, 10.00, 0.64, 0.64, 1.60, 2.56, 8.00, 16.00, 1.00, 8.00 ng/mL; the limits of detection were 0.80, 6.40, 0.40,
1.60, 0.32, 0.16, 0.20, 0.64, 0.64, 1.28, 0.08, 1.28 ng/mL, respectively. RSDs of precision, stability and reproducibility tests
were all lower than 3%. The recoveries were 95.62%-104.65% (RSD were 1.23%-3.43% , n=6). Average content of p-coumaric
acid was the highest in 10 batches of samples; average contents of tatol organic acid were highest in samples from Xinjiang. The
total organic acid content of Ningqi No. 7 was slightly higher than that of Ningqi No.5. Vanillic acid content was positively
correlated with p-hydroxybenzoic acid, ferulic acid and syringic acid content (P<<0.01) ; cinnamic acid content was positively
correlated with fumaric acid and tartaric acid content (P<<0.01); caffeic acid content was positively correlated with ferulic acid,
tartaric acid and syringic acid content (P<<0.01); formic acid content was positively correlated with syringic acid content (P<<
0.01) ; ferulic acid content was positively correlated with syringic acid content (P<<0.01); and 3, 4-dihydroxybenzoic acid content
was positively correlated with catechuic acid content (P<<0.01). CONCLUSIONS: The method is simple, accurate, precise, stable

and reproducible. It can be used to determine the contents of 12 kinds of organic acid in L. bararum. The contents of organic acids

in samples with different production areas and types are different; there is certain relationship among some compenents.

KEYWORDS Lycium barbarum; Organic acid; UPLC-triple quadrupole tandem mass spectrometry; Content determination
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25% B—40% B; 3.5~4.5 min, 40% B—50% B) ; Jii I :

0.5 mL/min; #:3 : 40 °C; #FFEE 1.0 uL.

2.1.2 JiESRM BT Turbo V™ES T 5 B AR
F1 WIETFAMFKIER

Tab 1 Sources of L. barbarum
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Tab 3 Results of regression equations, linear ranges, Tab 4 Results of reproducibility tests(rn=6)
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Continued tab 5
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Tab 6 Content determination results of organic acids in samples(n=3, pg/g)

HigS  BANBR kbR AER WER R OORERTR O WRR O MEER BUR 34THRERTR AR TER  FUER
1 107.70 0.39 3.50 6.86 1.73 525 21.60 50.96 324 132 11.26 022 137

2 100.32 040 202 3.69 1.95 6.36 17.62 44.80 491 0.76 16.82 020 0.81

3 106.48 0.10 215 9.06 229 325 1992 30.30 2236 1.03 14.84 0.18 099

4 104.64 0.19 171 4.65 151 387 1653 50.95 13.12 0.50 10.93 0.11 0.57

5 1245 024 28 264 125 1251 1840 62.26 13.00 034 1085 0.14 036

6 20733 1.07 147 334 2.00 11.90 8.80 155.80 11.87 035 10.16 0.12 045

7 118.85 028 1.14 342 197 539 9.94 7.0 176 0.38 1028 0.11 0.46

8 119.77 0.16 23 1.06 1.84 8.58 14.86 69.84 8.70 0.83 10.67 0.13 0.85

9 171.27 0.10 207 245 3.03 431 16.64 116.89 1441 034 10.51 0.16 037
10 93.66 0.10 1.80 3.07 132 3.66 13.60 38.34 15.82 0.54 14.10 0.12 0.60
1 125.02 032 1.56 3.05 1.7 289 16.72 71.65 1442 0.67 11.20 0.09 0.68
12 22551 0.80 222 1192 427 5.13 2033 95.81 2193 0.92 55.01 0.19 0.97
13 133.96 0.89 4.05 3.06 321 2129 22,04 4571 16.07 0.90 1537 032 1.00
14 21731 1.89 253 10.23 267 8.36 2110 11224 35.90 0.54 2111 0.14 0.60
15 260.06 0.70 449 443 559 1921 50.64 12197 20.63 0.81 2436 037 0.85
T 147.74 0.51 235 490 243 8.13 19.25 76.35 15.74 0.68 16.50 0.17 0.73
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KT AEFRGMERPAENBELS THIEE (ng/g)

Tab 7 Comparison of the average contents of organic acids in samples from different production areas(pg/g)

PR AR K HER k)25 MR OWRERTE AR WG] L 3 4-ZHIRH R AR TER  FILER
il 108.68 026 233 538 175 625 1881 4785 1133 0.79 12.94 0.17 082
FE 15431 040 13 257 221 755 1256 105.06 10.68 047 1040 0.13 053
TH 10934 021 1.68 336 1.54 37 15.16 55.00 15.12 061 12.65 0.10 0.64
o 20921 1.07 33 741 395 13.50 2853 93.93 26.63 0.79 28.96 025 085
#x8 AEMMAMERPENEBRERS FHSELE (ng/g)
Tab 8 Comparison of the average contents of organic acids in samples with different types(ug/g)
i BENR kil AR IR WRERR  ORACENR R WEER LT 3, 4- TR AR TR RLER
TRES 14094 040 2.50 3.19 246 10.53 2130 7144 1424 0.63 13.38 0.18 0.68
THRES 1570 061 222 640 241 6.03 1745 80.64 17.06 0.72 193 0.7 077
RO HMERPEENERERSSEZ EHIMERME
Tab 9 Correlation of different organic acids in samples
TR KR HHRG LR W XHEAARR W WHTR OB 34TRIERRER EOR TER IR
ki 1
G 0272 |
R 0467 0.107 |
IhIeeR 0365 0.631° 0331 1
MEEARRE 0410 0717 —0240 0.505 |
0 i 0.187 0817 0.177 0.780°* 0.541" |
WA EER 0538 —0.001 0.033 0.460 0267 0.160 !
e 0611° 0258 0655 059 0.181 0455 0343 |
34-ZRHANR =0032 0.565° 0413 0.244 0.034 0370 —0421 -0.013 1
AR 0348 .19 0708 0.642° 0.034 0321 0.192 0.593" 0297 1
T 0.206 0.923°* 0.100 0.756™ 0727 0819 0.029 0229 0514° 0.298 1
FOLARR 0.025 0.588" 0405 0257 0.083 0358 —0393 —0.030 0992° 0308 0.541° I

¥ P<<0.05,**P<0.01
Note: *P<0.05, " *P<<0.01
25 BRTIR 2D IE AR RO R R R E
FIL A, W] T R HI E MoAS 2568 v 12 R LIRS
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