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Chemical Consistency of Lycii Cortex from Different Origins Based on

Component Contents and Fingerprint

LI Baoxin, HAO Lixia, DAI Yuntao’, LI Xiwen, WU Lan
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijng 100700, China)

[Abstract] Objective: In this study, the two different origins of Lycii Cortex in the 2020 edition of
Chinese Pharmacopoeia were determined to analyze their chemical consistency by comparing their main
chemical composition. Method: Thirty representative batches of Lycii Cortex were collected, content
determination and fingerprint analysis methods were established by ultra performance liquid chromatography-
photodiode array detector (UPLC-PDA) combining with multivariate statistical analysis to evaluate the
similarities and differences between two origins of Lycii Cortex. Respectively by the mobile phase of acetonitrile
(A)-0.15% trifluoroacetic acid aqueous solution (B) and the mobile phase of acetonitrile (A)-0.1% formic acid
aqueous solution (B) for gradient elution (0-4 min, 5%-12%A; 4-8 min, 12%A; 8-12 min, 12%-14%A; 12-
15 min, 14%-30%A; 15-17 min, 30%-40%A; 17-18 min, 40%-90%A ), and the detection wavelength was set

at 280 nm. Result: This established content determination and fingerprint methods had good precision, stability
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and repeatability. The similarities of 30 batches of Lycii Cortex were above 0.90 by comparing with the control
fingerprint, and the eight common peaks in fingerprints of Lycii Cortex from Lycium barbarum and L. chinense
N- (4, 9, 13-triazatridecan-1-yl) -3, 4-
dihydroxybenzenepropanamide, feruloylputrescine, N,, N,-bis (dihydrocaffeoyl) spermidine or N, N,,-bis

were all phenolic amides, which were kukoamine B,
(dihydrocaffeoyl) spermidine, N,-caffeoyl-N,,-dihydrocaffeoylspermidine, N,-dihydrocaffeoyl-N,,-caffeoylspermidine,
N,, Ni-bis (caffeoyl) spermidine and lyciumin A. Among them, the content ranges of kukoamine B in Lycii
Cortex from L. chinense and L. barbarum were 1.22%-8.18%, 2.52%-12.24%, respectively. Conclusion: The
established UPLC analysis method can be used for the content determination and fingerprint analysis of Lycii
Cortex. This study indicates that chemical contour of Lycii Cortex from L. barbarum and L. chinense are similar,

there are no significant differences in kukoamine B content, and they have consistency in the chemical

composition.

[ Keywords]

Lycii Cortex; medicinal material origin; ultra performance liquid chromatography

(UPLC); fingerprint; kukoamine B; chemical consistency evaluation; famous classical formulas
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) 3k R 24 DNA $2 B0 ) & 07 ik ifE A7 4 B, B A%
DNA £ BUR T -20 °CIR- A7, % H -
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BEK DNA PN B 5% 5t ] B X 2(1TS2) 5149 ¥ 51 4 2F .
5'-ATGCGATACTTGGTGTGAAT-3' fii T 5.8S I,
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Table 1 Producing area,origin and index composition content of Lycii Cortex
% 7 3 S WE K LRI E% | ST 7 b S b F e R U 4 EU %
Gl T R T L. chinense 491 N1 1178 L. barbarum 3.56
G2 T R T L. chinense 1.46 N2 TH L. barbarum 3.06
G3 T Pl R L. chinense 1.22 N3 1 7Y 22 L. barbarum 5.93
G4 0 Pl R L. chinense 1.84 N4 174 22 i L. barbarum 8.85
G5 0 PR L. chinense 1.81 NS 174 22 i L. barbarum 7.65
G6 IR L. chinense 1.38 N6 174 22 i L. barbarum 2.64
G7 HORER L. chinense 2.80 N7 117G 22 i L. barbarum 12.24
G8 IR L. chinense 4.59 N8 VRG] L. barbarum 4.86
G9 IR L. chinense 4.56 N9 o L. barbarum 6.50
G10 1L 7Y 32 ik L. chinense 2.41 N10 LERZ AT L. barbarum 3.73
Gl1 111 74 42 3% L. chinense 6.25 N1l THRE L. barbarum 4.87
G12 11174 42 3% L. chinense 8.18 N12 THZRE L. barbarum 7.93
G13 11174 42 3% L. chinense 6.28 N13 THZRE L. barbarum 5.11
Gl14 11175 12 L. chinense 5.77 N14 THZRE L. barbarum 2.52
G15 e L. chinense 5.99 N15 THZRE L. barbarum 3.54

ITS2-3R(2.5 wmol-L") 4% 1.0 wL, & DNA 2 pL, il
WA K 8.5 pwL; ¥ 8 2 ¥ 4 94 °C 1l 2% £ 5 min;
94 °C7EE 30 s,56 °Cil 'k 30 5,72 °CHEAH 45 5,304
PG R 572 °CHEMH 7 min"'* . PCR Y™ 34 7= 4 b Ik 50 i
FEILPR W58 b0 A BR 2 "SI F

213 BC¥E kb B W JF 3K 4% W reads R H
CondonCode Aligner 9.0.2 #E 17 4 31, F B 32 pr 459 )%
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blast.ncbi.nlm.nih. gov/) M ¥ #F 17 Blast H X % %€
28 M8 E 30 Htt HhE B 25 b A4S 15 HE A AT Ml B R (4
5 G1~G15) K 154t 7 H AL B (S
NI~N15), W3 1.
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2.2.1 AW S A B R OR (i =5
7)0.2 g, & T 50 mL &8 1, i A 50% H FE-0.5%
LR (1:1)IR AW 20 mL, #8745 4b B 30 min(350 W,
40 kHz) , # .0> (13 000 r-min”, 10 min, & .[» 2} 8
5.79 cm, FIA)), 4 0.22 pm fFLUE R, B4

222 KW SR A% S 1R E 8 ACQUITY
UPLC” BEH Shield RP18 (%4 f1: (2.1 mmx100 mm,
1.7 pm) , Ji B AHEFE S (A)-0.1% R /K #E W (B)
HE AT BB BE B (0~4 min, 5%~12%A; 4~8 min,
12%A; 8~12 min, 12%~14%A; 12~15 min, 14%~
30%A; 15~17 min, 30%~40%A ; 17~18 min, 40%~
90%A) , i i 0.2 mL-min", £ #& 40 °C , & I 3 K

280 nm, #FFE 2 plo JIE A5 0RO HWE 55 B U
(ESD), 1E & F B4, F 875 [ m/z 50~1 500, &5
TR 110 °C HEfLH R 40 V, BAIE B L 2 kV,
Jii v 7SR BE 500 °C, K RIS AR B = 700 Lh',
HEFLAWEE 50 L-h', B R AE BT 1] 19 min.

223 ke g Rl — a5 v (R AL GT)
i, 4% 2.2.2 0N (045 S 1R SR RE 6 UK, L B
B2 LR NS IR T A A W R G B B (] R R
WA TET A4 R X5 s 7 AR 2% (RSD) 43 5124 <0.1% . <3.0%,
TR AAR G B R . BURE S GT7 A I T
B 0.2.4.8.12.24 h 5 # 2.2.2 0 F (435 & 1F
W5E, LR e 2R S T 545 0 0 A R
BA 5] ] RSD $4<0.1% , #H XJ 16 i FX RSD 1) <3.0%, 1.
AR 0 U VT 24 h N BB I AR E VE L AT B HR AL
Vel 3 1 e DU 5K BRCTR] — At AR A Ml B K A R 6 1
(KA GT7) , #5220 TR J5 i i & A0l 0 v L %
22210 F @GS A& E , T R LR NS T
TR 45 A W A 6T B I5F TR] Y RSD 3<2.0% , A % I
[ B/ RSD ¥7<3.0% , Rz H ik ERE R LT
2.2.4 P8 SCERE YR 42 RUAE LR M K R IR R
30 fit Hb i B R S R A 2 wL L HE 222000 F (8
TSN e R . A SR AR GLI~G1S,
NI1~N15 () UPLC fa % [ 5 A v 24 o 3% 45 20 &1 3% 4
LU PEA R 407 (2012 JL) i A7 €6 1% U UG i, i A b
H 2 B AR G7, T B AT M e 2 IR R
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2 A4S T 24 A 1) T AR AL 1 A

\

g

“ J:J Y i 5 —_—4-{;#”
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RO IR S (B 2 [F])
E1 15#t#1EH & K UPLCIES0E
Fig. 1 UPLC fingerprint of 15 batches of Lycii Cortex from

L. chinense
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Fig. 2 UPLC fingerprint of 15 batches of Lycii Cortex from

L. barbarum

2.2.5 W BRAE S B A W A AR E A R MR
B R0 7 M T B R 35 S EE R e R R
T DA ) A I LR T A R A 0 D M R
B F (150 ) S MG by e Ml A7 0% o B A
G1~G15 b A7 0 8 4>, FF il N1I~N15 f5 o Hh A7
94N o T A A 0 ) £ BA 1) RE X £ BE S ED A
Xof W T AR R W T B A b, LR 2. A5 IR R B A AT
b K R T SR A b KA 8 A A 0 1Y £ B I [
BEOR — B0, MM X 8 AW T R 30 b b B R (1 AT
W s RIS, 76 T B AR B A 1A A (0 9)
{32 W 7 35 43 A A b 1 K CAnRE i G7~G10) L A7
TE , P W12 8185 W N BEVE O 7 B MO AT Ml B 9 R A
WA, L7 SR AR BB B R AT b R BT AR i DL 4
8, 3% I DT JE 8 AF L BE >0.9, 3 7 06 9 X AN [R] 3 i b
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Table 2 Chromatographic parameters of common peaks in

fingerprint of Lycii Cortex from L. chinense and L. barbarum

Je TR AL L Y AT 1 %
W 4 /min RRT RPA PA/% f/min RRT RPA PA/%

1(S) 2.07 1.00 1.00 7347 2.05 1.00 1.00 80.00

2 276 133 0.05 3.88 2.83 1.38 0.03 2.74
3 387 1.87 0.5 11.09 3.83 1.87 0.07 5.42
4 540 261 0.03 1.88 540 2.63 0.02 1.45
5 5.54 268 0.02 1.37 556 271 0.02 1.58
6 576 2.78  0.03 2.08 577 282 0.01 0.98
7 7.51 3.63 0.03 2.57 753 3.67 0.06 4.89
8 1739 8.40 0.02 1.41 1738 8.48 0.04 2.94
9 11.28 545 0.03 2.25

T« . A B[] RRT.AH X0 B I [i) s RPAL AH X 06 1fi 1L 5 PA I
AU 73

22.6 AN Al UPLC-PUAR AT AT
N W] 5T 3% ¥ (UPLC-Q-TOF-MS ) Xif #b B je Mo A i s3f
1156, M 0T 0 BORN 22 0 i i e S B 4
4 XF BT PubChem i 72 M2 AR O SCHR i 18, Fe 46
JHE DT O A~ LA WA oF 17 1) Ak 2 i gy, L 3

2.3 Ak GRS BT

230 BPEWALEE AE Lk M R 48 SR g LA
WA P A v, ANORE T (0 i DA A Ol Tl B R A 0
TP0s 2 o R 7R Hb B B 4 SO o BT A A D ) Y
JIL 3 R AR A 2 0 1) s K b B R v I AT (5
W ) e TR B 4R AT Z o gt e b, T
BR0) RO 3B Bz vh % B GR  AL s e h 2 B
Qb B R i S0 % TR BT A€ 0 AE T A A
B B RE S R S8 ARG # LT M AT b T
g 1) 0 T B A B A L R 19 A ik i . X T B A
O b B B A7 AR B M A B R T R A A I (0
FEARAC B 2 P L 0t

232 BAEHH i SPSS 26.0, LA ik 1940
i DA Ty e TR AR A AR i, R Z A5 4 Tk AT B bR 1
FRAL 3, L2 TR) IR 422 1k HEAT R G B S, UL 3 ot W
BRI AL L o &5 2R 2 B 30 4t b Bz BE S B4 R K
2, Horh M AC B B2 G1~G 15 T B M AC Hb 2
N1~N3 N6 .N8~N11 N13~N15 4K —2, H 5 5 H#)
ML B B2 N1~N2 N10~N11.N15 5 #i 40 #b & &
G7~G8.G10.G12~G15 J& = 5% . 7 B # Ac #b 5 Jz
N6 . N14 5K fd B 2 G6 .G A 2% F .7 B ML
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Table 3 UPLC-Q-TOF-MS identification of common peaks in Lycii Cortex

! o> T8 m/z N
No. [atgy] ¥ ——————— &/ppm BT mlz
SCE I
1 HEkzEY CH,,N,0, 5313166 531.3177 -1.1 367.269 7.293.1852.257.648 6.222.111 4

2 N- (4,9, 13-triazatridecan-1-yl) -3, 4- C,;H,,N,O, 367.269 0
dihydroxybenzenepropanamide' '®’

3 BTEBEE-1,4-T 2R C,H,N,0, 265.1538

4 N,, N,-bis(dihydrocaffeoyl) spermidine C,;H,.N,O, 474.259 4
8¢ N, N,,-bis( dihydrocaffeoyl) spermidine"®!

5 N,,Ng-bis(caffeoyl) spermidine'”’ C,H;N,0, 470.228 0

6 MR FE AL C,H,N,0,, 8745432

7 Ny-caffeoyl-N,-dihydrocaffeoylspermidine'”) C,H,,N,O, 472.243 1

8 N5—dihydrocaffeoyl—Nl0—caffeoylspermidinet(” C,;H,,N,O, 472.2435

9 N, .N,,N,tri( dihydrocaffeoyl)spermine'’’ C,H,N,0, 695.364 6

8743764 1.6

367.2703 -1.3 294.188 1,256.640 7.222.111 3

265.1546 -3.4 248.1281,239.069 3.222.1120,177.053 9.72.079 5

474.2598 -0.9 457.2435.264.088 7.222.111 1,165.053 3

470.2286 -1.2 453.020 6.162.053 7

856.365 7.787.343 5.666.311 4,486.198 6,468.222 8 |
442.202 5.389.181 4.136.074 4

4722442 -2.7 455217 5.310.211 8,220.1955.,163.037 8
472.2442 -1.5 455.2193.336.189 8.310.211 2,220.095 2.163.037 4

6953650 -0.6 531.317 7.367.269 6.293.184 7.266.161 6.222.111 0

371150
T V20 R O SR R

Mo B2 N3 N8 N9 N13 5 #yfc M5 j2 G11 %A 2
S AR AL T E A AC L E 2 N4 N5 N7 . N12 15y
—2% ., WALiE £ FHKFE ,G1~GS5 [F] ] 5 Hr 2% 7 H
BB N —2,G10.G12~G 14y 1L P4 38 3= M B Bz
Bl —25 N4 N5 N7y 1L vG 5 v 7 Hd f2 R oy —
e S FE UL 2 A 56 M R Ak s 2 R B, M
B B2 25 0 32 7 Hb 5 W 1T BB A Ik SR R .

2.3.3  ERSHI(PCA) ¥ Bid 19 @ik
g 17 AR S A SIMCA 13.0 B4, B4 2R FH G W B A
H PG PCA #EAT 43 A CR A BRI L UV)
43 590 DA TR 7 2 A BE R 30 dik B B Ak AR R
5 SR AT B € X 43 W s R A BT, A A R D W 7R ) Ml
K2 PCA 15 43 I8 K 4% 7 1 8 7w 1) PCA 1343 &
UL i RSB IR L L 25 SRS Ay TR R, R )
BE R B RAEAE — R AU DB AR 4
7 LA A P i S A A 1 A AR SR IR LU P R T
B, i 2 R ) M AT L B2 G10~G 143Kk U T 11
VO3B 3, 54t 7 AR b B B TP 441 N3~NS N7 R I8
FIVEFE Yy o 7 AR 5 B AT a5 SRR B R IR T I
VG328 30 R 1L PG K 2 A 7 Ml ) bR R S A
FEASG — 250, mokIE 77 2280 1 itT
5K RS i B2 N12 1 T N, Ny-bis (dihydrocaffeoyl)
spermidine ¥ N;, N,,-bis (dihydrocaffeoyl) spermidine
BLAT L BOR 5 R R SRR L RS
A, T LA | P 2 b i 25 R R B R
BATITE |9

2.4 FRARBLST Y R

2.4.1 N HR AR A DO A B & OFR O IR

IR AR E R ) T R MR 2.0 g+ LAY
VI, B S %ot B 4 R

2.4.2 A IR A A ORE B RR BUHL B OB R
(i =57)0.2 g, & 50 mL 2.0 8 4, i 50% Az -
0.5% TR (1: 1) 4 W 7 mL, ## 7 2 B 30 min, &
O BB R T 25 mL B B0 h i
W R 50% FHEE-0.5% Z R (1: 1) R4 7 mL #8 7
PR30 min, B IF 2 AR IO . 400 2 M 75 5 1 5%
75 43 & (5~10 mL) 50% FF BE-0.5% LR (1: DIRA
WRVE VR E 3 min B E T LR IR S R BOR G
JF, I 50% HEE-0.5% £ @ (1: 1) 1R & W 5 B 2 Z)
¥, 280.22 pm GFLIE B DE I, BPAG

243 @K BT WM NCIE(A)-0.15% =
ORI (B) A, Hx s F 22200 F .
L 3,

I L

i .

012 345678 910111213141516 1718 19

t/min
TF ST JE A 5 G A AC B B2 5 N7 A AL B 5 1. 3 B
LR
B3 8 KEMUPLC
Fig. 3 UPLC of Lycii Cortex
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244 JFIREEEE KR W 2.4.0 T X B 4K
WIS 0 FR R R BT VR 4 18015,
1.2.0.9.0.6.0.3.0.1 g-L" A% X} BB 5 %5 W, 44 2.4.3 Tl
AR DAV TR R G\ A AR RV
T A A, 22 T B o T 2, 15 B b B 2 R Il e
T Y=194.95X-4.947 1(r=0.999 7) , £ 1 & [l 0.1~
1.8 g- L' A5 % W HURE fh G7 1Y 63 50 I8 08 &, 3%
2,430 F A% SR E S R 6 IR T K O R
WETH B RSD 0.2% , 28 {400 25 1 R4 HURE b
G7 AL 32t 5 O B, T 0.2.4.8.12.24 h JR 4%
2.4 3100 AR SR B R 2 R TR ALY
RSD 0.7% , it B3 5 M TE 24 h WA B AR e
PE o HBURE S GT R OK 6 17, 4% 2.4.2 TR J5 i il 45 4t
A, 4% 2.4.3 0T A3 AR A2 T R
LE SRR 804.57%, RSD 0.2%, 3 W% 5 i
MR WE AT RS = NHE G GT R
KNG ERE AT 6 0, A G5 1 X0 B 452 2.4.2
TR J7 2% 1 5 At M, 9 2.4.3 TS (533 2% 4 DU
SE L TFEINRE SR, WL 4. 45 57 B R ik
100.63% ,RSD 1.6% , i B 1% J7 ¥ HE 1 v] ¢ .

F4 MBEPHERZESENE NN KRR

Table 4 Recovery test for determination of kukoamine B in Lycii

Cortex

FREERE /g BEM T & /mg IAS G /mg MICR /% FX{H/% RSD/%
0.100 12 4.57 9.10 100.66 100.63 1.6
0.100 11 4.57 9.05 99.55

0.100 09 4.57 8.98 98.00

0.100 31 4.58 9.20 102.66

0.100 22 4.58 9.15 101.55

0.100 13 4.57 9.13 101.33

0 B A B 3428 4.50 mg

2.4.5 FESIUZE S5 0K B U L 30 dik B R R
B A IR VA TR, 2.4.3 TR AR SR E L S M
HROESR, WEL, SREIME K2 RAERE
i G1~G15, NI~NI15 % Jit it 43 £ 98 [ 2 51 4
1.22%~8.18% .2.52%~12.24%, Hb& i 2 £ & 8=
AR B AR (A M B B & 3R B AR 2 R L LR
25 S IE TS L
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8y LA U 347 Ay T M 2 43, ELAE LA KR SR
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B, doe 20 BE R AR 58 b BT AR % T e
7 18 min PN Xf b B K2 21T 48 SCRS A B . LG, B
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26 I b, B Bz 48 SO RS AR AU WT 3K 0.9 A B XA
A IR 9 B A 5 R B B L B 2 SRR T A
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13 RSB A PCA A5 51| 2 Fh 35 i it 1 iz A9 1k 2 5 8
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