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Application of RP — HPLC method for simultaneous

determination of five phenolic acids components in Lycii Fructus®

TAN Liang, DONG Qi,XIAO Yuan - can,HU Feng — zu ™

( Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008 , China)

Abstract Objective: To establish a RP — HPLC method for simultaneous determination of protocatechuic alde-
hyde, catechin , epicatechin, caffeic acid and ferulic acid in Lycit Fructus from different habitats , different species in
same habitats , different wild and artificial cultivation in same habitats. Methods: The five phenolic acids were ex-
tracted using accelerated solvent extraction( ASE 350 ) with 50% methanol — water. The chromatographic method was
carried out on a Spursil C;; — EP column(250 mm Xx4.6 mm,5 pum) with gradient elution using mobile phase con-
sisting of methanol —0.04% acetic acid;The flow rate was 1.0 mL * min ' with the column temperature at 30 °C.,
and the absorbance was monitored at 280 nm. Results: The linear response ranges of protocatechuic aldehyde, cate-
chin , epicatechin, caffeic acid and ferulic acid were 24.05 -601.2 mg + L™',4.396 -109.9 mg - L.™',17.06 -
426.6 mg -+ L™',0.7104 ~17.76 mg - L™" ,and 1. 085 =27.12 mg + L™"(r =0.9995 — 0. 9998 ) , respectively;
The average recoveries(n =6) were 97.4% ,97.7% ,98.7% ,95.5% ,and 96. 3% ,respectively. Conclusion: The
established method has adequate accuracy and selectivity , which is suitable for the determination of five phenolic acids
components in Lycii Fructus. Moreover, it gives additional evidence for the quality evaluation of Lycium barbarum L.
Key words; HPLC;Lycii Fructus;different habitats ; different species in same habitats ; different wild and artificial
cultivation in same habitats ; determination the content of phenolic acid scomponents ; protocatechuic aldehyde ; cate-

chin ;epicatechin ; caffeic acid;ferulic acid
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Fig 1 HPLC chromatograms of reference substances(A)and sample( Tawankeli, Haixi State, Qinghai Province) (B)
1. JB L 258 ( protocatechuic aldehyde) 2. JLZ¥Z (catechin) 3.3 LXK (epicatechin) 4. IMHEBE ( caffeic acid) 5. FIZHER (ferulic acid)
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3.1 RBANEBER BOTREMFEILEEILF
E RILEE MR A EAGE B EERE , 25
BT 5 mLAZEEA, 1N 50% P EKIEREEE,
HWBREZE 25, B L& (JRLREE
5.010 mg + mL™' JLZKZE 4.580 mg - mL™' . FJLE
2 4.740 mg - mL™" WIHERS 4. 438 mg - mL ™' FIF
AR 4.520 mg - mL™") . FRYBHE S GRS B
ol 25V VIR T 0 08 TET LAY LH 3, X 43 % R R TS R
BT T W R, B R S S MR B A R - RUL AR
5.010 mg - mL ™' JLZZE 0. 4580 mg - ml~" FEILE
#2.370 mg - mL ™' nHERR 0. 1110 mg ° mL " F ]
B 0.2260 mg - mL™', SRR BEBEBUR JLREERE
BV mL LR ERBREW 6 mL RILKEWRE
W 4.5 mL UMEERRHE BA VR 4 mL FIFTZRER A R
VSV 3 mL, B[F— 25 mL B}, i 50% B EKE
BRBEZZIE SR 5B (R LR 601. 2
mg+ L' JLFEE 109.9 mg - L7 EILFE
426.6 mg - L™ WIMERS 17. 76 mg - L~ F P £ AR

27.12mg - L"),

3.2 (AR FHEERE/AE ASE 350 $R
BRI ZEBUAR BAT 7 PR S . BUAS iR
1.0 g BHERE, SREE T H5FEHEAUERED
ZH 34 mL AEMAEBR MY, /£ 60 CHMETH
50% FRBE K VS W B AR L 15 min, fEIFRE 1 K,
e WS R R BURFE B 2 25 mLAZEBEE S,
50 FEEKBBREREZE, B8, MIALIEE
(0.45 pm) U85 BUEE IR , BP15

4 FEREER

4.1 ZMXRER SHEEBRLERBES R
S 0.2.0.4.1.0.2.04.05.0 mL,E5 mL &
A, N 50% FEOKBRBBRZEZIE  B5./ERF
FIARHEE W o 43520 L 3527 T T 3% S it
07 ic R aigE., USTBR%EE X (ng- L)
KA, BRI AR Y AL KR AR i 4 JF
HEAT AT , &R BR 28 i 43 A 101 0 78 B B4
RENEL, BRRV . SHREESIWEM LR
R#t

F1 HWIRFPS I BBREBSWOEEXR ERRAMGNRLER
Tab 1 Linearity, LOQ and LOD of five phenolic acids components in Lycii Fructus

war )= o SN R AR
( component ) (regression equation) (linear range)/mg + L= (limit of quantitation)/ mg + L=!  (limit of detection)/ mg - L.~!
JE LR Y=1.352 x10*X +1.681 x104 0.9995 24.05 -601.2 0.86 0.24
(protocatechuic aldehyde)
JLEE Y=2.394 x10*X +1.489 x10* 0.9997 4,396 -109.9 0.25 0.08
( catechin)
#JLEE Y=2.839 x10%X -1.525 x104 0.9998 17.06 -426.6 0.54 0.16
( epicatechin)
R Y=1.075 x10°X -5.177 x 102 0.9996 0.7104 -17.76 0.16 0.04
( caffeic acid)
[SE: 17y Y=1.308 x 104X +1.908 x103>  0.9996 1.085-~27.12 0.12 0.40

(ferulic acid)

4.2 HBEERKE BURSXRSEB(EILEE.
JLEE FRILFE e R 70 BT 30 R 1 ¥R FE 4 ) ol
120.2.21.98.85.32, 3.552, 5.424 mg - L") ,#%
“LTIRT S AR SRR 6 R, 10 R4 BB E
BUE, S5 RMEFILEEE JLZEE FILRE kR
P E MR F AR A RSD 2+ 518 1. 6% . 1. 2% |
1.6% .2.0% . 2.2% ,

4.3 BEEWHRE BERRE £ (FEER
HIBE TR ) 5327 T F sk EAT 4 6 itk
AR, R 27 TR g A AT E . TR
JLZRRE LZRE FRILKE e R 0 2182 1 -3
SEAH R 5. 194.0.488.8.515.0.038.0. 083 mg -
g™ ,RSD 43514 2.3% .2.6% 2.0% 2.8% 2.2%

4.4 REHERE BEEETEMNEE B
TR, EIRE, M AHE0.0.5,1.2, 3.4, 68 hit
BL20 uL, 327 T T SR TIE . ioR&f g
TEFRME, 5 5UETH R RSD 2510 2.2% 2.5% 2.1% |
2.0% 2.3% , FIAPHRSVETRAE 8 h WAREH:RYT,

4.5 JEERDCERIAE R AN o, FREE &0
SERMMEFHER(FEEENEERE)MEO6
3,545 0.5 g FEHRE , 7 FE B I AR A X R 5
VAW (R LZREE LB R VR ILZCE L ol e % A bT 3%
BRIk B4y 91k 105.3.9.54 172.9 . 0.7481.1. 678
mg - L) iEE (FrBOY B R A& B 5 Uit & o
FEMBERTERMEE) . M3 2"HW I HEHE
AV, HHE 27 T T A% 44 17 FURCR T E
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GRFILARE JLRR RILKE HRR A b2 ER
FF-34) hu# [E] e 3 K& RSD 43 5l Ky 97. 4% (RSD =
2.3%) 97.7% (RSD =3.0% ) . 98.7% (RSD =3.0% ) .
95.5% (RSD =2.8% ) , 96.3% (RSD =2.1% ),

4.6 ERBMBMR RECHFREEEH S B
HA BB A s b v (75 1A AR R A% i A
T, R i I B 55 5 2 FAE AR T 93
Fo (M= ARE S WG S HME) #THE, A

Wi B AL A IS WS 2EEE , ERIE MR L (S/N) 2 10
B R AR N VR O 2 BFR (LOQ) , R IR EL (S/NV)
3 AR B AR o PR (LOD) , S5RIER 1,
5 HEmHERNE
BURIERIA R 7= s A4S 7, 12 43. 27 TR
T7 g &R IR . 3527 BT Ak A A
R, R AR SR T B A P LR EE LR R
FILEKR IR FIPIZARR A & 8, SRR 2 ~4,

£2 FRAFMAISIEHEFHONELER(mg-g™")
Tab 2 Content of artificial cultivation of Lycii Fructus in different habitats
7 JFLARE JLFE RILKE O gL
( habitat) ( protocatechuic aldehyde) ( catechin) ( epicatechin) ( caffeic acid) (ferulic acid)
TG LR LIRS 2. 666 — 2.854 0.019 0.026
(Tala, Gonghe, Qinghai )
A TR 15.260 0.476 9.582 — 0.062
( Gahai, Delingha, Qinghai )
R B A 1.812 — 1.522 — —
( Nuomuhong , Dulan, Qinghai )
TG TG B v L 5.194 0.488 8.515 0.038 0.083
( Tawankeli , Haixi , Qinghai )
UM IR AR KA ) 2.376 0.223 3.506 0.079 0.025
(Dagele , Geermu, Qinghai )
PR 3.072 0.237 5.827 0. 111 0.050
( Inner Mongolia)
Hir 2.524 0.339 4.788 0.085 0. 040
( Gansu)
wiE 1.921 — 3.608 0.179 0.045
( Xinjiang)
FHEFEE 2.761 0.291 5.270 0.199 0.032
( Guyuan, Ningxia)
FEbF 2.181 0.263 6.167 0.047 0. 066
( Zhongning, Ningxia )
¥ (note) :“ -7 FTRFMH (“ - indicates not detected)
£3 EFHHEFRARMHZEANNESR (mg-g™")
Tab 3 Content of different species of same genus Lycii Fructus in same habitats
s} i FOLIRmE JLER EIIRS o R FISARR
( habitat) ( species) (protocatechuic aldehyde)  (catechin) (epicatechin)  (caffeic acid) (ferulic acid)
HHHAW TR(HA) 3.264 0.368 6.198 0.040 0.030
JRIGHE [ Lycium barbarum L. (wild) ]
(Gehai, Delingha ,Qinghai) HR(FE) 2.950 0.292 2.084 0.020 0.062
[ Lycium barbarum L. var. auranticarpum
K. F. Ching var. nov. (wild) ]
B EE) 0. 648 0.630 0.440 — 0.036
[ Lycium ruthenicum Murr. (wild) ]
g ama LR (FPHE) 2. 666 - 2.854 0.019 0.026
ERL [ Lycium barbarum L. ( cultivation) ]
(Tala, Gonghe,, Qinghai) R () 4.385 0.252 5.830 0.056 0.056
[ Lycium barbarum L. var. auranticarpum K. F.
Ching var. nov. ( cultivation) ]
4.131 0.256 4.910 0.178 0.051

BR (FiiE)

[ Lycium ruthenicum Murr. ( cultivation) ]

¥ (note) :* —” FRKKHH (“ - indicates not detected )
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F4 FFEEPREFEMATRENEFONELR (ng-g7')
Tab4 Content of different wild and artificial cultivation of same genus Lycii Fructus in same habitats

7 B/ NTRIE JEILERRE B3 3 FILRE WRRERR FTERAR
( habitat) ( wild/ artificial cultivation) (protocatechuic aldehyde)  ( catechin) (epicatechin)  (caffeic acid) (ferulic acid)
BgEs AR(FE) 3.264 0.368 6.198 0.040 0.030
pigiTi [ Lycium barbarum L. (wild) ]
(Gahai, Defingha, Qinghai ) HOR(HFE) 2.950 0.292 2.084 0.020 0.062
[ Lycium barbarum L. var. auranticarpum
K. F. Ching var. nov. (wild) ]
PR (WA 0.648 0.630 0.440 — 0.036
[ Lycium ruthenicum Murr. (wild) ]
040 1 B (R 4.042 — 3.982 — 0.030
[ Chaigi, No. 1( cultivation) ]
A0 2 B () 15.264 0.476 9.582 — 0.062
[ Chaiqi, No. 2 ( cultivation) ]
5423 SR 3.646 — 5.134 — 0.036
[ Chaigi, No. 3( cultivation) ]
BiER2E SEAHE AR 2 (HFAE) 0.618 — 1.158 0.358 —
EARYE [ Lubei village 2, Nuomuhong( wild) ]
(Nuomuhong, Dulan, Qinghai) SEARB AL 3B 1.754 — 1.352 0.398 0.040
[ Lubei village 3, Nuomuhong( wild) |
A1 B (R 1.812 — 1.522 — —
{ Ningqi, No. 1( cultivation) ]
THL2 B (R 0.820 1.280 0.170 -
[ Ninggi, No. 2( cultivation) ]
tE(note) ;“ =" FRKKH(“ - indicates not detected)
6 ifit 6.3 EIRKMMERE (1) 7EXMEHHEERGE
6.1 HFLpe—r LS EFEmEid BRI, SRR IR, BAR AT R

& ASE BREHSEHBERBA , EFEBUI B —L
TR B SR AR ok, X SR B Y ]
BB TR ESILES . FERLR B S &
Wy E RN 50% B BK IS WAR B, 8 HPLC 4344 &
PSSR L FIAT T R I BR 24 B 3 43 B BR 26
AR ER— TW, TES 8, BRSEHERS
SME AL RN EIERE B, XSG R — IR
Fo WA 50% FP EE 7K 1 VB3R BURT S5 m 1% G 5 741
AIMEE, DABR 2 KA BB E M LAY , B T PR
W, FEMRERT S HMRRESHEE R
F 1.5,

6.2 ASE #EEUAMGMERE (1) RBUAN:EET
LBE,40% | 50% . 60% FEE/K A ; (2) REURE
HFET 40.50.60, 70 C; (3)RIEFHERTE] . HET
5.10.15, 20, 30 min; (4) BBIEARE - HET 1,
2.3, 4K, HFREWAE60 CTH 50% FEKE
BHERB 15 min, JFAERECT KA R BUK R &
o

SrEZ N E A A — 2 B TR, Wk R B U
Bto AGKBIY) G5 2B R, MHERK
WAE T R E]  (2) MARFE RS Z 8 - K
B - KA BE - 0. 04% VK 2, BR 7K 75 Y Uk J0 14k 2R
TTTHE, Zr ] FHEE -0.04% 1K Z BRK
RUGEBERATBE S EEER, MA—EEHIK
LR T BRI, A TR B, S A
B -0.04% K ZBRKEW . (3) 7E 190 ~ 400 nm
BRI B N AT RSN, E X E R s
W, ERE B ERAE /7E 280 nm AT gL, W
K, H4& 6k 3 B R 47, 8% 280 nm 4E24
R T 35 £

6.4 ZR4W HEBRNESERTH: (1) FEH
a5 MRRER &R KK ARILEE >R
JUEREE > LR R > WHERR > FIBRER , (B A 5541 ;
(2) IRl 7= s o v G T R A B R A b R UK R4y
FWHEG > WSS > THE > Hilt > Fl, Bha3H
SHEME AR TP AR RS BRA; (3) R
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HRAFRMZEEHREBARER: AWML T
WUPCR LRI T > HARMREF > BRMRETF, W
FHEMIAE PR OV B RMAL T > BRI T >a R
HIFSF 5 (4) [5) 7= H A [ B A F0 A 238 55 6 5 o
MR EEA— FEESHIEBHEEMSBHREE
ANTHRE > H4 B BEEER, FEH2EEA
PO BRSBTS 5B A AR A Y, X
BEWER,

6.5 /NG5 A SCHRIRAE A AE BUHE I B
RMRERT FHRELEY”, ZCENEHZR
BHIFC Lycium ruthenicum Murr. Byt 6 B ER S
BAPEE TR JRILERR JLRE BER ok
TEHEBNEE , AFEA P HBBRER S ILERM
wmell R , B A A AN (R o A SO AR VA 7 ZE B
{X ( ASE 350) F 50% HR P /K v VR B B iy MOAE 7 Hh By
B AT LR EE LR R R ILAEE ok R i e
e, JFk A RP - HPLC BEXTH AT T & B E,
PRTHRAT D HMB R R RFEILRE,
JLFE FRILZEE o E BR 70 B 1R A ok BE 40 1 7E
24.05 ~601.2mg - L', 4. 396 ~ 109.9mg - L',
17.06 ~ 426. 6mg - L' 0. 7104 ~ 17.76mg - L'
1.085~27.12 mg - L™' 0l A 5 E A 2 R 4TI
KRR, FHMBERKE(n=6)05 K
97.4% 97.7% .98.7% .95.5% .96.3% , &}
PP ER, BN, ERTRRETFRSAH
BRE R4 A B S , 7T DR M AT B B 9 o 4R 4t
HHE
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