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UPLC-Q-TOF-MS Analysis of Chemical Constituents of Paederiae Herba for Folk Use
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[ Abstract] Objective: The chemical constituents of ethanol extracts from Paederia scandens,
P. scandens var.tomentosa, P. stenophylla and P. foetida used in folk were identified. And the differences of
chemical constituents among the four kinds of ethanol extracts were compared. Method: The chemical
constituents of four species of Paederia were qualitatively and rapidly analyzed by UPLC-Q-TOF-MS. The data
were analyzed manually and matched through databases to determine the differences among the chemical
constituents of four species of Paederia. Result: Twenty-three compounds were identified from four species,
including 12 iridoid glycosides, such as paederoside, paederosidic acid, asperuloside, asperulosidic acid,
paederosidic acid methyl ester and monotropein. 5 quinic acid derivatives, such as 1-O-caffeoylquinic acid,

chlorogenic acid, cryptochlorogenic acid, and 5 flavonoid glycosides, such as quercetin-3-O-rutinoside-7-O-
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glucoside, quercetin-3-O-rutinoside-7-O-xyloside, rutin and simple compoundkinsenoside. Conclusion: Based

on the UPLC-Q-TOF-MS analysis of the chemical components of four kinds of Paederia,the four peaks with the

highest response intensity were paederoside, paederosidic acid, asperuloside and asperulosidic acid, all of which

were iridoid glycosides.
[Key words]
constituents; UPLC-Q-TOF-MS

CrhEA Y B R R ALY 2 0 22 55 P 5%
TEAR B A, 2R 20~30 F, 7= - 7 I #aty
X, A A X IR A A R EA 1R
AR A TV PR B AT, M LAVE R oA £
TR ZH A R O I R I Ok T 2 Ao W AE IR
[ VEXS R 25, 2 T/ LI H AR R4 R
Z R X bR ml BT N A R AE W R A T
12, Fr BTN O HUK AR VR IR T U 82 B &
RNV I 1 A RN e R K YT R AR, TR
LRI K T N 2RI IT T AL R G S T
TE N R R A A G R A Mg R 9 R R K
i 1 E AR 2E 5B 7 R R E W D e R B2 T AR B
I 52015 47 Qv 25 B ) vpolie A X K R Y v
TR IBeavaR i R U TANG =1y 10~ 15 N/ V0 A B = | = a1
FENG R .

DR ZH R ™ Hb RN 2 B T A R s R A S R T
H BIAE XS % 8 25 09 38 A7 4 8, 20 01 o o5 FE R A
YIXG e EXG R P XGOS T M R R . SC
1Rk 25 UE A BLIX 4 FPAE P 1 DR HOR IR AR R] L ChrAs N
B ] 24 LI B FH 24 25 00 ) (2015 4F i) 7 e 508
KEEDIRETH B bR R W, T TR A
6 Joly o M2 R R A g I g A E 5 (b B 2 A
W) B REDIRE K FIE I Rk
SARTR W I AR, AT TR 9T R OE Sk R L HGOE
JE R IR B BB K B B AR E T XS K R I
e MR KRN JH AR 1k bR, T IR YT
DA A B R, B R R L R TS AR R, /N L
FRUEERE™S o 0B v XS S IR AT 25 . XY K 2
M A B PR EE PR PR M PR
AT 5 i 8 o i 45 2 R 2 #0E DO LR I R
FHTIRIT 2 M RGBT R ARG
P AR U T R A BT A HL R R B B M AR
FHU S H XS 5 e 25 25 M 1 AL 27 18 40 3 T £ 4R AE Y
% THE R R R T TN AR T T X R T T TR 45 A M Tk
il 2, L A% My M R AR R 2, SR U R (AR R
MRSk =2 mMER FE MRS R NRE, PR =
TR ] A 170 AR | T NS SRy Y= 2

Paederia scandens; P. scandens var. tomentosa; P. stenophylla; P. foetida; chemical

TR ) A 27 W 4 1) 22 S T A A R DG iR 3

T AR R, L A8OHR AR 83 - DU T - AT R ] T
T I A (UPLC-Q-TOF-MS) 1] 7 e /b X6 1 & (14
15 G0 X B 43 3 AT S5 A8 I 43 A, B PR R AL
R R R R P T C A8 R
2 o P AR B 52 UK F UPLC-Q-TOF-MS £ R
Xof IR [] T FH RS 2k T 245 B4 vh 3 3kt R X O R LB XS R
e B X R T K R3S R kA 2 Iy AT TR )
e 5 AR € 33 04 7E 5T % o 1 RS R A X ) B A L
BSR4
A % BR80T A LRI 2 25 SCR S8 Ak S A5
I X8 X8 5% e T AN ) A 40 8] 79 B o) 22 S AT L)
B 5 & 78 X8 O ik 245 A8 i3 4 B — b PR R
fl AT 5 0 T B, T O XS % i 2 4 AN TR T A H
25300 BT T TR S
1

4 PSR EZG B S1~S4 15 BT ILZR 1, 2 0 #R v
B 24 Ko R B 2 o I o R 1R 2 4% 48 5 0l R ot
YR K Y K B Paederia scandens, & 39 K
tomentosa, & " X K
P. stenophylla } 539 5 B P. foetida .

P.  scandens var.

x1 BXBEHWHERER

Tablel Samples information of Paederiae Herba

Frs i A 7 Hl SR (]
S1 IEPN) 3 VU 148 A LT e JE 2018-07
S2 TAY R i) TR EE s 2018-08
S3 UALPLPN S R 2 H S A E 2018-10
S4 EBLEN: = DU 12 L A 2018-04

(AT 2l , s i B AL TR ) s 2
(4l , 22 [ Fisher A 7)), K W AG T 4liigoK o X B
i X R T N AR T R | 4 I R M A i R R
(BUER v 3% 3 AR W) BB A BR A | S 4 e
CHB180320, CHB180522, CHB180522, CHB1806
20, A 2 1>98%) o

SQP # 1/1 J3 43 Hr K °F, T125D &1 1/10 J3 /73 #r
KAV (b 5t 28 2 R B B2 AL 88 A BR 2 W) 5 1290

- 135 -



H26 55 174
202049 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 17
Sep. ,2020

Infinity LC %8 5 850 i AH 035 1% , Xevo G2-XS QTof
R RAT I R] B3 A (35 [ Agilent A W] ) .
2 FHik
2.1 FEREOHRE HUS1~S44E 5 R oK (i =50
%10 g, I 10 f5 8 75% £ FE I RT3 3 K, AR IK 1 he
G 01 3 YT W, ok U U R T A 2R R A U R
BRI 75% CBER i B E R R Ry A AR R R o
WP 0.05 g-mL" FIFE SHA .
2.2 o % &4 Waters Acquity BEH-C,, 8 i #F
(2.1 mmx100 mm, 1.7 pm) ; W31 M 2 (A)-0.1%
R 15 T (B) 5 B B B JBE (0~2 min, 5%~14%A, I i
0.4 mL-min";2~4 min, 14%~17%A , /i # 0.4 mL-min";
4~6 min, 17%~20%A , i # 0.4 mL-min"; 6~10 min,
20%~26%A, ¥i # 0.4 mL-min”; 10~12 min, 26%~
90%A, i # 0.4 mL-min"; 12~13 min, 90%~5%A , i
3 0.5 mL-min”; 13~15 min, 5%A, ¥t # 0.5 mL-min") .
FEIR 35 °C; KM 1 254 nm; PEREIRFL 1 L.
2.3 WIS A A A mEsE B IE B TR
A/ BHER R 2.5 kV LB E 25V,
B URRLEE 120 °C 5 B %5 591 BE 400 °C 5 ¥ 70 <o
#1000 L-hr'; 35 4% 78 [l m/z 100~1 200 ; 5 44 #2
7 MSe.,
2.4 FHRALIE Ao BRI 5 R A €S 4 8 U I
4 0 R 2 T 2 OB S 39 A5 3 T A R A AL
LT [ A UG T G B R A L A BT 4 R Ok A
HURRE i A i P LAY 22 S5 X e T A 3 5 A
Jo % B T T B U R B T
G W N DIV (= S RN =S A (/=R o = W ]
N7 58 E 24 R 1E B TR R 0 S A ) | R Bs IE £ P
T BB U B R, PRI A s R A R
B AR AT, DOE B TR SR T B A

Xf 28 UPLC-Q-TOF-MS H AR 2k 45 19 B4l >R HIA
AR AT IS DG A 7 XA T Ak B COAR 95 1 43
TB T R S S Y 4 R Y R A2
WAy, 45 G SCHR I 13 3 Ak B W AT 8 XS R R
fo& B . Q% A 21L& W B EL 2 A
UNIFY #fF. Q)F 38 2ok #R¢F 2E 47 DC e - L 35 4 Fh 3G
% 1 T 45 A G W 0 TR B S T e 7 R L X 4 BB XS %
i TP Ak 2 B HEAT S 5 0 M IR gy 25 R
3 B#R

AR R T 4 JCT ) R T A TR v O R )
ik 29 4 % P 23 4B A A 12438
I E I S 03, 5 A 2B TR RAT AR W (kIR S
FIWr ), 5 A B A S 1A A AT R AR G

- 136 -

Yo X o 7 5 EE A vy HY) 4 1 D R AT 0T 9 T L
56 UE (TR 5 % TGt Y R T 1) BB I R R L R i
RGO H IR XS O kR AL 45 1 mg, A AR
E NN 50% F 27K 20 mL i1 B) L & B I 56 J5E 4 =
(4 4 AR OCR A2 R R 4 R SR R
PR XGOS T, 39 0 PRI R 2 o WA 1.

4.65

624 7.81

¢ 1 4 6 5 1 1B 14
t/min
N BN AR A ZE M R IR R RO X R T X R T T R
E1 ERAXR&EH UPLC-Q-TOF-MS
Fig.1 UPLC-Q-TOF-MS map of mixed control substance

RPN RNV RN FEEYEPN W dis
X 2k THE RN R R E 75% & B 4R IR i UPLC-Q-
TOF-MS &5+ i (3% 14, Al 2 1 & 1 UPLC 43 &
S5 AT DL A A0 R S O PR R R 4y o L
UPLC-Q-TOF-MS 4%/} T 45 2| i 1% & , 4 27 1 o3 7
ESIE F 5 1 8 F ik h s i 28 & TRENT A £
B2 B M-H 5 1 B 7 W I BR 0 ks ST
ESI & IR g Tk B T Hh B [M-H ] #E5r T5
TUEAL B AEAE TR [ M+HCOO | Y3 185 1
3. FREEERS AL A Y LR W R ] K A by
i AR A 25 A S5 SO S B S B TR
TR DA 4 Bl 5% 245 b1 vk 4 A4S 5t e T
MR A0 B R R R A R R AR A 12
Fp R IR Tk i 2 Ak A PR 20 K221 (R O
FEny BT IR 5t e T R A 1 O B Tk 45 4 R T
EREIE 2R AW, T B A 1R s
SLCBREIL ) 5 B T 200 ok i 45 4 BT b 3 B A R
B RILAE LA, BT LU A7 A R B K AR A5 K
BERRIEAL . R E RATIR SR XY
R TR AE S5 K b i — 25 A e R AR IO, T DAAE b
T R T S (B0 3 ) Y 32 R AR 2 AN B AT R
HIJE G 2R3 B K R R B R s R

iAW 6 £ B TR0 T HE o B 1% m/z
431.118 9[M-H] ", # & 1k & W A X 4 F Ji & K
432, i 45 o0 R A W 1 4y o CHL0,,, R £ 1
A4y F W R (HCOOH, m/z 46) , Z B SCilk[17, 19-



526 B 17 ] HEXBAFZRS Vol. 26,No. 17
202049 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020
51 ik 5 1 28 A W Y B B A, DLIRT 3.

01 2 3 4 5 6 7 8 9 101112 13 14

o [
2 3

I
01 4 5 6 7 8 9 10 11 12 13 14

S3
AL/'\ )\M“K AJ\
01 2

345 6 7 8 9 10 111213 14

sS4

JL Ao an .
01 2 3 45 6 7 8 9 10111213 14

t/min
B2 BERES,EBERES),KHBXE(SHRRBEE
(SH)EEIR W 7B FHEX T UPLC-Q-TOF-MS & & Fifi
Fig. 2 Total ion chromatograms in negative ion mode of alcohol

extracts from P scandens, P. scandens var.

P. stenophylla and P. foetida folium using UPLC-Q-TOF-MS
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%2 UPLC-Q-TOF-MS¥EXBXERE 4T EMINGEBBE R XM 5
Table 2 UPLC-Q-TOF-MS identification of iridoid glycosides from four species of Paederia
t EE SHE s . ” .,
No. * rA mEET TR (R TR [lazr?] 27 Sk
/min (m/z) (m/z)  /ppm
1 0.67 C,H,,0, [M-H]" 390.1162 389.1108 4.5 389.1069,235.046 7,217.035 6, K A 22 A IR [15]
191.019°5
2 1.00 C,H,,0, [M-H]" 390.1162 389.1108 4.5 389.1069,227.0550,209.044 9, K 2L [16]
183.064 5
3 1.87 C,H,,0, [M-H]~ 390.1162 389.1108 4.5 389.1109,227.0550,183.064 5, 2 LG B R [16-17]
165.054 6
4 211 C,H,,0,, [M-H]~ 406.111 1 405.1049 4.5 405.1059,371.098 5,165.054 6 BER OB EATR [16-17]
5 270 C,Hy,O0, [M-H]" 374.1213 373.1184 4.8 373.113 6,211.060 5,167.071 1, HE R [18-19]
149.060 4
6 3.86 C,H,0, [M-H]" 432.1268 431.1189 -0.1  431.123 9,371.098 5,281.064 8, R BT R [17,19-20]
165.054 6
7 4.63 CH,,0, [M+ 4141162 459.1173 3.2  459.113 8,413.109 7,371.098 5, Ze v Y [15,21]
HCOO] 191.033 6
8 539 C,,H,0,, [M-H]" 446.1424 445.1376 2.8 445.1341,341.107 9,265.070 7 e i R TR [18-20]
9 623 C,H,,0,S [M-H]" 464.098 8 463.0920 1.0 463.1942,283.028 9 X R JHE A R [22]
10 6.80 C,,H,0,, [M-H]" 430.1475 429.1400 0.9 429.140 1,359.150 1 WAL TR E  [17,19-20]
11 7.74 C,H,,0,S [M+  446.0883 491.0863 -1.3  491.088 2,445.0822,371.098 5, X 0% e 1 [23]
HCOO] 191.033 6
12 8.05 C,H,0,S [M-H] 478.1145 477.1167 -0.1  481.054 4,445.0822,359.150 1, R O THE FF I P g [22]
269.043 8
#3 UPLC-Q-TOF-MS¥EBRERER4MENETHREULESY
Table 3 UPLC-Q-TOF-MS identification of quinic acid compounds from four species of Paederia
t COMEEEE PAE SINfE 5 N N .
No.  *  ZrF=R TR (TR [lazx?] Z:7% 3k
/min + (m/z) (m/z)  /ppm
13 0.77 C4H,,0, [M-H]" 217.0329 217.0329 4.4 217.0356,199.0251,155.0251 3,5,6-—= IR -1-4-1,3- 5 [24]
14 3.09 C,H,O, [M-H]" 354.0951 353.0927 4.5 353.0895,191.0562 1-O-W M F 25 7 2 [24]
15 3.19 C,H,O, [M-H]" 354.0951 353.0927 4.5 353.0857,191.0562 ek IR [21-22]
16 410 C,H,0, [M-H]" 354.0951 353.0927 4.5 353.0857,191.0562 2R R [18,25-27]
17 524 C,H,0, [M-H]" 3543100 353.0927 4.5 353.0857,191.0562 Fe 2 SR [18,26-27]
%4 UPLC-Q-TOF-MS¥EBXHERERIFEYEMELEY
Table 4 UPLC-Q-TOF-MS identification of flavonoids compounds from four species of Paederia
ty CbEER M ElE S _ N =%
No. o F —% B85 T F [ats "
min 7T % (k) (me) Jppm RS (BT i ik
18 433 C,;,H,0, [M-H]" 772.2064 771.1970 -1.1 711.2111,625.146 4,462.081 0,302.038 3 #it j % -3-0-2= F M -7-O-#i 4 bhH  [24]
19 443 C,H,0,, [M-H]" 772.2064 771.1970 -1.1 771.199 7,609.144 1,462.081 0 AR T [28]
20 5.92 C,H,0,, [M-H]" 625.1483 625.146 1 5.4 625.141 3,463.085 4 ik B 3R A A by [21]
21 7.11 C,,H;,0,, [M-H]" 610.153 4 609.148 7 0.9 609.144 1,301.035 3 it K % -3-0-Hi A M -7-O-RBEH  [24]
22 735 C,;H,0,, [M-H]" 610.1534 609.1437 —1.8 609.144 1,301.035 3 FT [28]
14731 CH,,0,(m/z 146) , Z IR SCHK [ 24 ]I 45 & i 610, 4% 70 R 4 1o 7 70 1 3008 €, H,, 0, 80, =

WA ] FE 0 A5 1 18 S i B 3R -3-0- 2 M -7-0-H
ok i e

&Y 22 1 B T RE N HE > T8 T 0 m/z

609.143 7 [M-H] ", i & 1k & ¥ A0 X 73 ot 5 oh
- 138 -

fit i A UL 5
3.4

G 5T B P oA BRH R R UL E R &R
(28 |45 & v it [a e L & 22 9 T o

s =7 N

8 ik

327‘%
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BRI R G RO S O R T R N Ok
T2 e X 2R T T AE B XY R e (S2) i & B IR T ST, 83
Ko S4. ZETRIEM A, 1-0-MnmEBE 45 7 R LB 4k
JRR 2 R M Bk D R S AE S4 vh B i B L TE S
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O-7] % BT 980 0 B S8 2 T O Bz 3R A A T L
FOTAE S4 h B i f MR -3-0-F A R -T7-0- K
B AE S3 P & B d i AE S4 PR AR T % -3-0-
ZAWE-T-O-HE N M AR TAE SR & =
AR, M R 28 A AR e T AE ST A R R AR
WAL, 4 TR S3 R E R R s L TE S4 b i
A%
4 iTig
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Table 5 Comparison of response intensity of selective ions of main components in four species of Paederia
& PRh2E %y ICPN EY K LUWERN U PN
B0 T K 2 A 25390 27390 140 692 60 308
TS 24 426 15558 52538 81871
5 O R R 52989 54 002 575 366 327 188
PR AL I LI A R IR 35083 38 402 124 500 82 129
U R - 12 822 136 104 116 327
Ze - HEFF R 136 486 83451 723 949 808 882
Ze - R 199 563 123 507 615 841 886 613
J I S R Y R 9094 6254 40 873 68 203
X6 R 1 R 658 103 472 981 950 238 1203 549
JI50 4 2 - S R - - - -
X T 402 176 273 988 402 750 2071299
X6 % 7 R T IR - - - 2361
TR 3,5,6- = FRHIFC-1-46-1,3- 2R - - - -
1-O-WiHE it 4= 7 iz 18 645 21211 28 575 86031
Bk IR 21 145 32 402 36 451 118 805
2 )R 82384 85741 243 762 335 831
K23t I 1R 6573 7108 21761 43930
5 T Wit % 2 -3-0-25 F bl -7-O- M A B 1T 37576 56 853 36 668 138 157
AL T 57 699 75 814 57328 225 414
ik e R — A A A - 2262 2261 5722
ik e 3R -3-0-% % Hi-7-O- R M 16 008 28903 33315 15334
T 52238 94 535 71 564 214 554
oAt BRI 107 773 107 313 117 287 106 287

T =7 RN B PR B T 0% 0 SO 58 B ) 17 B A, SR B v A AR O3 L AR o A

52 B RITE A OC & A fRE— 2T

PR, 0 LAY R A 22l a4 o Ok b
J 73 6 5 VRO 5 ) X6 L E T R 4 b R % A
R Z A 22 S BEAT T HE R A A TR B R X R
e 245 B U5 TR B O S A0 M) T B — S Y BEIE
fili o WFFE S B - X O JHE A A Tk il R AT I A
A A L 3 5 1 245 JC B = 0 2 i i e e i R
AT — 58 B ST e £ P2 Xl gt I 4 0 4 1 TR 4
O 50 PR R K B A B R 4 T O
B R AR R TR O B R P O R R R AT B Y
B VA AE IS s T BB B T PO B A
b B BE U2 R IR R 4 45 2 R T, 4 R R A
AR ML RN U R DU R P L
PO L B0 25 25 AR S, G 4B B A e Il
W B AL AR ORI 4T 0 A A A AR T
{ELJIT S 8 O3 TE XS R e B R AR e R I X8 K R M
TR O% THE A B W (8] 77 78 5 22 5, T UTE I R fi
FH RV 5 X 73 5 (H 4 o0 5% i 1) 1) 4k 27 1 73 22 S
- 140 -

X d

[1]

[6]

[7]

o RE A i v R A AR ) G i 2 Sy b R A S
BET—% A MM AU B E AL 1999
110-119.

BRAA B, R, G = RV =k R A 25 A ) ik
(M. BRI ,2016:566-567.

B0 XY 8 IR T T 82 1) [0 A VT B e 2 2 e
23R ,2000,22(6) :960.

T OURR W X D A T Ak R IR T P N
[J]. /P BE 245 . ,2007,24(3) : 43-44 .

A M . F R K A2 3E S = R R B T ek
SRR [T]. B 25 4, 2009, 16(108) : 62.

B R 01 2 A N RJLRTE 25 . —3B (M ]
Jeat . v [ B 2 R A, 2015: 838, 1239, 1424

B 5 25 0 7% By 4y P AR N IR 2l Bl R R 24 40
WK A M. 2015 b 50 b L EE 25 R R



5506 %45 17 1] FEXRAFFERE Vol. 26, No. 17
202049 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020
#1,2017:734-735. 780-783.
(8] mfes pEAGHAMY: T IMLdbR b2 Tl [24] AP, B, X EE, 5. FET UF LC-Triple-Q-
AL, 2014:270-275. TOF-MS/MS £ AR By 4 4 46 | 1l 4 48 4k 5 B4 b 3%
(9] Mmsc, 28, 2 as 45 St B AR n s [1]. Fh [J1]. HEEZ42%,2016,14(4):363-369.
TF,2015,34(2) :54-56. [25] ™0, 85,40 8, 4 FE Ak 2E 4 B9 LC-Triple-
[10]  #ABID . JUROI XS i 0 A= 2 2 52 (D] LR TOF-MS/MS 43 #7 [J] . Ji 3% % 4k , 2017, 38 (1) :
JRAR T R 2K, 2017. 146-156.
[11] merpZe RRHE. X920 e Y 24 3 2% 4 T Bl A LT ] [26] HRM AR/ BN =, 55 . o 20 H 3 -5 B
o E AR BE AR ,2012,50(20) :27-29. TR oy B M kSR MO AR G 2 BT [T ] %, 2007,
[12] MBIy . YK FEMBRELBLHF5[D]. db 25(4):496-500.
H AR K ,2008. [27] QIL,CHEN Y,LIP. Structural characterization and
[13] 5k, FHEAE. HS-SPME-GC/MS 43 M7 8 % JHE 15 2 identification of iridod glycosides, saponins, phenolic
WAy (T, P S R 2E AR, 2015,21(23) acids and flavonoids in Flos Lonicerae Japonicae by a
55-57. fast liquid chromatography method with diode-array
[14] Sy, 5k, 851,55, 3T UPLC-Q-TOF-MS/MS detection and time-of-flight mass spectrometry [J] .
HAR MR AL S8 B AN [ A A2 i oy 43 A L] il Rapid Commun Mass SP,2009,23(19):3227-3242.
2275 ,2019,44(21):4661-4669. [28] ZAELL, BN JERL . AT R mE %S B 1 Bk B
[15] ®H#J, 5%, MlEZ, 5. UPLC-MS/MS [F] I I & AT, Ay Ak e ,2015,34(2) : 186-189.
ELak R 4 AT Bk s i S [1]. 2 o i 22 [29] Jefr, 4k, Elhe, % . 3T UPLC-LTQ-Orbitrap-
7,2018,38(9):1490-1495 . MS (14 /N JLFk WAL (4 Ak 27 i Ay BIF SR (0], R Ry,
[16] T [k S0 i v R s a5 [D] . ik 2018,49(23):5522-5531.
FH : Tk FH 25 R K %, 2009. [30]  MAMEM . 4 2R3 0 7KV P Ak 2 o0 B SO 4 42 1 F 52
[17] OZGEN, UFUK, KAZAZ C, et al. A novel [(D]. &Mt 25 K% ,2018.
naphthoquinone glycoside from Rubia peregrine L[ J] . [31] XM, J8 2225 T8, 458 X 0 1k 200 Ik i S 3 1y 4
Turkish J Chem,2009,33(4):561-568. AR LR HI IR T]. P22 51t K, 2008, 24
[18] fafif, bk, #BAHk , % . UPLC-PDA-ESI-MS %3 Hr kt (6):43-45.
A 2 i o (0], B 928 5 R 2 Ak L 2014, 20 [32] Z408E W BR/NII , 45 . X 2K i A 0 1k il 4 S
(3):59-62. UM GRS [T] . P E 2500, 2017,20(12) :2117-
[19] 277, 9 ak, 55 . IR mE il 2 1k & 4 09 o i 2122.
S0 MUE I FT oE R (T] . WAL I8 K 2 3 . H AR R [33]  VEWIRE. X955 e R 0 Bk il 1 %o DR 2 P 15 9 K BRI £
R ,2015,39(6) : 522-526. FHE KAALEIATFRID]. A0 R R K2 ,2010.
[20]  JElsise. 35 7 0 I T B2 R 1 9 i i 7 7 245808 Tt [34]  ZRzcuf. XG5k BRI B X o RRUUR R M W e 1Y B
BT [D]. pE At e R R4 ,2014. BAER RALH PR [D]. A0 ZRIERI K%, 2013.
[21] Tk, L8, XI5, % . %F UPLC-LTQ-Orbitrap- [35] BN, W AR B, A4S . T 25 B i 0 A F 5
MS H7 AP BT AL P ORURE AR 2= B [T] . A i eI, BEZRH,2007(7):758-760.
%#412,2019,38(7):817-822. [36]  JZKNE, M 2%, AW, 5. SR 0 24 3R A 2 25
[22] A, 22 254 BRI, 4% LC-MS/MS [R] i il 2 X MR X HELI]. PEZ 5 ,2017,28(19):2729-2732.
KRB P A EERRRS N ERT]. pEE [37] LR, LB KEE, %, SLETHRIERI].
B 22, 2018,24(18) :57-62. o R B 2 2 2, 2015,35(19) : 1795-1798 .
(23] Mk, X2, %525, YREMLERLSTFILI]. [EEmE MEH]

7O R R A eE 4 AR B AR, 2010, 36 (5) ¢

- 141 -



