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Abstract: Lycium ruthenicum Murr is rich in polyphenols, and chlorogenic acids are important phenolic acids. In order to determine the
content of chlorogenic acids in Lycium ruthenicum Murr grown in Qinghai province, the Folin-Ciocalteu method was used to determine the total
polyphenolic content, and the pH differential method was applied to determine the total anthocyanin content. The content of six types of
chlorogenic acids with similar structure was determined with ultra-high performance liquid chromatography-tandem mass-spectrometry
(UHPLC-MS/MS) by multiple reaction monitoring. The total polyphenolic content and the total anthocyanin content of Lycium ruthenicum
Murr were (4906.5£60.6)x10”> mg GAE/g DW and (87.6£34.1)x10” mg CYG/g DW, respectively. The UHPLC-MS/MS results showed that
the highest chlorogenic acid content was 902.97 pg/g, and the content of neochlorogenic acid, cryptochlorogenic acid, isochlorogenic acid A,
isochlorogenic acid B, and isochlorogenic acid C was 3.72 pg/g, 81.78 pg/g, 13.71 pg/g, 1.10 pg/g, and 1.80 pg/g, respectively. The
experimental results indicated that Lycium ruthenicum Murr contained numerous types of chlorogenic acids at high concentrations. The
UHPLC-MS/MS method provided rapid measurement, good reproducibility, accurate results, and a good linear relationship (R?=0.9989~0.9994),
and the average recovery was in the range of 83.00%~103.89%. This method can be applied in the determination of chlorogenic acid content and
the quality control of Lycium ruthenicum Murr.
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Fig.1 Chemical structures of caffeoylquinic acid and quinic acid
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Table 1 Main monomeric and dimeric caffeoylquinic acids in

Lycium ruthenicum Murr
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Table 2 Elution program
A 4% B
BfE/min - A®&/%  B/% BfE/min - A &/% B/%
0 5 95 0 5 95
8 25 75 12 22 78
8.5 100 0 12.5 100 0
9.5 100 0 13.5 100 0
10 5 95 14 5 95
12 5 95 15 5 95

E A RTERERATERRSAR T, M B AT
TR BRAT IR AZ T
xR 3 FUBKM
Table 3 Mass spectrometry conditions

AR LR AemF & F Ftigfe/eV
. 515.1 353.1 30
FLEREA
515.1 191.1 30
. 515.1 353.1 30
4R B
515.1 191.1 30
. 515.1 353.1 30
FERERC
515.1 191.1 30
353.1 191.1 35
R
353.1 133.0 35
) 353.1 191.1 35
LR
353.1 133.0 35
353.1 191.1 35
[ 333
353.1 133.0 35

JRUE A BT MR (BSD; 394
Ji: ZRMEEN (MRMD, #EFEa  & 7R
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Fig.2 Standard substance chromatograms
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e 2 BB T A R IR 2 25, 12,5,
16 f 6.25. 3.125. 0.3125. 0.15625 pg/mL RIIBHERATE
Lar Mo LMEVERARS BRI 4 Frs.
o LR T LA BT LA I, Rk
0.8 FE (mg/L) Jgiabhy, WA gl Asbriil fEbritt £z,
06 [ 3 RN, RITE 0.9994~0.9998 Z[H], LEXAR
o 0, G T RENT. EREAGT, WIRERL
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Table 4 Linear ranges
] &5 B /(ug/mL) Kb A2 R? A PR /(ng/mL)
FERRER A 0.05~25.00 Y=18680X+3847 0.9994 0.045
F4ERER B 0.05~12.50 Y=9839X+63.41 0.9996 0.120
FEERER C 0.05~25.00 Y=13622X+3393 0.9995 0.070
SRR 0.31~25.00 Y=41821X+13186 0.9998 0.025
LY 0.31~25.00 Y=19693X+5706 0.9998 0.040
a4k BB 0.312~25.00 Y=11127X+2811 0.9989 0.060
222 ¥BERAIATEICE LI
5 fAREER
Table 5 Chlorogenic acid recovery rates
HBE/g  FHAENg  AFENg WFENg  FHEERE% RSD%
FEREA 0500 6.89 5 11.49 92.08% 2.11
FEREB 0500 0.60 5 4.75 83.00% 1.82
FEREC 0500 1.00 5 6.15 103.00% 271
R B 0.500 450.39 5 455.39 100.00% 1.21
iR 0.500 1.86 5 6.70 96.81% 1.03
R 0.500 40.89 5 46.08 103.89% 2.51
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KB LSRN B 2.4 TRAFSEMIET, BL 0.5 L
HERERESIERE 6 IK, THEMSREIR. Biarliig. &
SRR FERR A, TSR B. FAURIR C I
FHII RSD 3514 0.11%- 0.10%- 0.15%- 0.22%- 0.11%
F1°0.13%.
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Table 6 Content of six chlorogenic acids

A& /g RSD/%

FEERER A 13.71 1.50
FHBR B 1.10 1.50
FEEJRER C 1.80 0.80
SRR 902.97 2.00

R 3.72 2.40
FEY3 81.78 1.90

I3 MAERAFR R MIACKY AR =43, F MRM 7230l 2
THZERIME LS E, BARER0E6 Pn. 4
SRR A A LR 6 MhERIRg, HA SRR
(3-O-WmHFfE2E TR & Efm, 298 0.9 mg/g, &
FCHRFRE T B M SRR & 0.101~0.156
mg/g'Y. FEFERRR S, FARER A3,5- Mkt
TR SRR, 20N 13.71 pglg. AN, HAbRE
PSRRI AT R, (HERIRTRER (3-O-MrEEk
ETRR), 4 HINEEEERR (4-O-IMHEREZE T2 81.78
pg/g FEREmR (5-O-MMHFMEZE T 1) 3.72 ng/g. ik
JREE C (4,5- W2 T0E) 1.80 pg/g LU RERR
8B (34- W2 T 1.10 pg/g.

3 Z5ip

ASCF A UPLC-MS/MS 7E BT HE T 6 Fb
SRR RS, R BAMAC PR R 2R R
Bl 3-O-MnHEik 4 TR 1) & =, 298 0.9 mg/g, 7
Hb 5 FPERIFEIRI TR, UG AR SR SRR
FhRZRE, SEFEE. AET UPLC-MS/MS AR
FENT RSN SR MIAC 6 FPERIERRIG AT i, ATALER
T REE R, TR, g5 R, ATl

RRAC P JF IR, TR SRAMIACE FRPPH BL5E 1
WE PR RS IR RR AR 9 R AAC A
FrE R IR, I Z M AR S R R AL
EYE R, W LA BMIR R A — AT %
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