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B E R RN E RRERR SR (E M D P AR EF AL E A SRR AR TR 7‘3“1—
BR A FFRRER B FERIRCF A Mo &0 7 ik, SFbATE . 7k KA B 20& M &35 (HPLC) %, vA Agilent TC-Cis A @k,
A, VA TIE-0.1 % B 88 75 A R S AR S AT 45 B 2e b, ik 4 1.0 mL/min, A3 % 30 °C, 40 % K 4 345 nm, #E44F 4 10 uL, HEE
SRR B rH P B3R R 40942 5 R A Markerlynx XS 84T E RSO R AEEF AEE AR SRR BERER,
IR SRR A AR BE B SRR BA C A R R 6 KT E 451 4 0.076 4~7.64.,0.062 8~6.28.,0.090 8~9.08,
0.080 0~8.00,0.057 6~5.76.0.094 4~9.44.0.086 0~8.60.0.078 8~7.88 mg/L(r3) X T 0.999) ;#4555 & A2TM4(24 h) . F X I 69
RSD 34 /s F 2.0% 5 3 A rf w551 4 99.71% (RSD=1.36% ,n=6) .100.39% (RSD=1.76 % ,n=6) .99.20% (RSD=1.75% ,
n=6).100.04% (RSD=2.63% ,n=6) .98.57% (RSD=1.99% ,n=6) .99.68% (RSD=1.84% ,n=6) .99.90% (RSD=1.88% ,n=
6).99.76% (RSD=1.47% ,n=6), LXK SHFHRHLEZ P -TFH4F 5% %9725 3.1.286 5.7.271 3.1.347 6.0.997 7.0.710 9.
0.656 3.0.364 7 mg/g, £ HAL T 5 A 4 0.690 3.0.411 7.4.394 3.0.639 6.0.531 3.1.392 7.0.989 1.1.129 2 mg/g, 7t + 5 51 4
1.195 1.0.691 1.27.952 9.6.173 4.1.405 1,0.549 7.0.288 8.0.794 2 mg/g, M A SV LR 7, KHERFRIFIZTH A3 %, 1
‘#”wﬁﬁ%%kiﬁh\f‘é%ﬁﬁ"@éﬁ FIEM BMEREEFIZR A REEFAFIR, it Ty RME ELRF, TATE
IR R 25 AT AR EFF 8R0S ENE,, Kk T PRI SRR A AR IR B H A E ARG AT ST
BRAEB.FERRAFFERRCHTFHLETHNRG, ZTAELEF ARETNEBO-THLETHTRS.

KEEIA R B rT 2R B RURAR &k

Comparison of the Contents of Multiple Constituents in Different Medicinal Parts of Porana racemosa

HU Jing', YANG Yuanyuan’, REN Hui', CUI Xiaomin', LI Ning', QU Tong', CHEN Zhiyong' (1. Shaanxi
Academy of Traditional Chinese Medicine, Xi’ an 710061, China; 2. Xi’ an Institute for Food and Drug
Control, Xi’an 710054, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of eight constituents, such as scopolin,
scopoletin, chlorogenic acid, cryptochlorogenic acid, neochlorogenic acid, isochlorogenic acid A, isochlorogenic acid B, and
isochlorogenic acid C, in different medicinal parts (stems, twigs and leaves) of Porana racemosa, and to compare the contents of
eight constituents. METHODS: HPLC method was adopted. The determination was performed on Agilent TC-Cis column with
mobile phase consisted of acetonitrile-0.1% phosphate acid (gradient elution) at the flow rate of 1.0 mL/min. The column
temperature was 30 °C, and the detection wavelength was set at 345 nm. The sample size was 10 pL. The contents of above
constituents in stems, twigs and leaves of P. racemosa were compared, and the principal component analysis was carried out by
Markerlynx XS software. RESULTS: The linear range of scopolin, scopoletin, chlorogenic acid, cryptochlorogenic acid,
neochlorogenic acid, isochlorogenic acid A, isochlorogenic acid B, and isochlorogenic acid C were 0.076 4- 7.64, 0.062 8-6.28,
0.090 8-9.08, 0.080 0-8.00, 0.057 6-5.76, 0.094 4-9.44, 0.086 0-8.60, 0.078 8-7.88 mg/L, respectively (all >0.999). RSDs of
precision, stability (24 h) and reproducibility tests were all lower than 2.0%. The average recoveries were 99.71% (RSD=1.36%,
n=6), 100.39% (RSD=1.76% ,n="6), 99.20% (RSD=1.75% ,n=6), 100.04% (RSD=2.63% ,n=6), 98.57% (RSD=1.99% ,
n=6), 99.68% (RSD=1.84% ,n=6), 99.90% (RSD=1.88% ,n=6), 99.76% (RSD=1.47% ,n=06) , respectively. The average
contents of above eight constituents were 9.725 3, 1.286 5, 7.271 3, 1.347 6, 0.997 7, 0.710 9, 0.656 3, 0.364 7 mg/g in stems;
those were 0.690 3, 0.411 7, 4.394 3, 0.639 6, 0.531 3, 1.392 7, 0.989 1, 1.129 2 mg/g in twigs; those were 1.195 1, 0.691 1,
27.952 9, 6.173 4, 1.405 1, 0.549 7, 0.288 8, 0.794 2 mg/g

in leaves, respectively. The results of principal component

AEEETH K A RB R4 R B H (No.81973419,
No.81603264) ; BG4 i B2 2545 1 R Z 4690 3 4 24 4 55 (No.2021-ZZ-
JC033,N0.2021-PY-003)

* BT B BRI« P2 B e b S e MR . i divided into 3 categories. Among them, most of the stems of

analysis showed that different parts of P. racemosa could be

029-85395696,, E-mail: huj668@163.com P. racemosa gathered in the first quadrant of score plot, all the
SRS BIWFGE B T WFGE 51« vh 2 e 5 5 1 e i twigs gathered in the third quadrant, and all the leaves
4¥o HLTE:029-85395696, E-mail:chenzy0612@163.com gathered in the fourth quadrant. CONCLUSIONS: Established
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method is simple and reproducible, and can be used for the determination of 8 constituents in different medicinal parts of P,

racemosa. The average contents of neochlorogenic acid, chlorogenic acid and cryptochlorogenic acid in the leaves of P. racemosa are

relatively high; the contents of isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C in the twigs are relatively

high; the average contents of scopolin and scopoletin in the stems are also relatively high.

KEYWORDS Porana racemosa; Stems; Twigs; Leaves; Content determination; HPLC

g Ol e AR BL KOk R TR A Y B Porana
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B SRR, Kb R AR S AR R
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BT SR IR IS L AT BT AR IR IR R I TR (B R IR |
SRIFR B SR AR R A SRS IR C HAVERR F i 3
il FE MRS AL B M S E L BEE B R & R &
PR S5k

H I, I e 2 b 1 Tk W i R bR o, HLR
0 Fie e JFL ) Jag AR A 245 FH R A7 1 TC 2 18 CRAH IR R Rk
JHE 110 25 FHER A A 4 ™) A SOk #3824 R
AR A T ZE AR s TR gk 7 ] 24 B KR K A Porana
sinensis Hemsl. (1% 25 F 30 A7 BRIA A 2517 5 00 e Dot 722
Porana discifera Schneid. 1) 25 FH# A R 4 7)) | [6] B R
JCOR TR e 245 1A AN [R] 245 57 400 Jo it R0 5% i 25
AR IE o A PRAEZE AR FH i 43 9 BT i AR e
ML ZE R AT TS RN T AR RS RS
IR BRI IR SR R | PR ek IR S 4% IR B L S 28 i
M2 A FERIEIR CAE 8 Rl o, H i . Tk, A&
WF5T % H SO AE i (HPLC ) v RIS 1 Kk e 24
PN 25 PR A (25 VOB v, i i B Rk e 24 14 2
Sy Ml BB AR AR A R AT A b))
IR 8RR i, A T AN A A, BTEMAL
2O T TR IR 25 4 AN [ 25 R A7 1) 22 5%
R IR 2 A IR A BRIT 2 SR A

1 ##E
1.1 FENUEE

A ST B E RS A 1260 B HPLC A M it 55 11
2 NG I %% . ChemStation B.04.03 {4, 3% T 1 v ( 3£
Agilent 7 7] ) , BS210S A J7 43 Z — WL 43t K F- |
BT25S #7743 Z— WL F 43 BT RV [FE 2 R BBl A
(AEFOABRA F], KQ-100 7Y 75 8 v e L (Rt i e 7

FEZEE 2021 FE0ERE

V& ZE R YNTIDE A
1.2 FEHBEIEHA

A B PR BE S (L5 161208) | 2 J5L R X BE iy
(#E45 1701904 | 2o Ji i Xof HE i (645 17062003 ) #5711
A LT B AE PR A BR A A 2B IR T 98% 5 4%
LR BB (A5 wkq20021510) | 2 J52 1% %o R
(It 5 wkq20082705) | 5 & 5z A X B 5L (HE 5
wkq20020403)  SF2¢ R R B XIS (FiE 5 wkq20021003) |
SEERIE R C X I (35 wkq20031101) #4105 U 1 4k 5
YR A RA A ST 98% ; L NE A ik
afi, Hopis 1 o v i, K AR 4K

SHL KMk A = 8 25 b T b b Rt (2=
UL RN A LM TS, 0" H s MR
B L b BB = R SC i, i 4 i S 20200916
2020102.2020071 1 (454K K Fy S1~S3) , LBk pi 48 s
T B B 3 A RILUE 9T D 56 0 Ol e AL B ) ik e
P. racemosa Roxb. [/ 15, B 3L CIRBEZG M A2 |
BRORSE HHEERA AH TEUE LTI ORAE A
2 FHiEEHER
2.1 ‘iE&H

PA Agilent TC-C s (250 mmx4.6 mm, 5 pm) & {433
FE, LLZIE (A)-0.1% W2V T (B) A i s AHZEA 145 B 1k
Ji5(0~15 min,5%A—15%A;15~70 min, 15%A—25%A;
70~80 min, 25% A ) ; it i A 1.0 mL/min; #:75 4 30 °C ;
I 345 nm #EAE A 10 pl.
22 BREHE
2.2.1 LRSS IR R ZG B B 2R O R R
1140 B . K PRI EIRRE S K 29 0.5 g, B F 100
mL EZEHETE I, RS %A 809% HI P 50 mL, R &2 Jiit
BB (235250 W, #1940 kHz) Zb 38 30 min, 251 &
L, FRRPRSE R, ) 809% HP kb 2 U8 2k 1 i, 75
A1, BUEEE R 2 mL 5 SRR 409% W TR 2T, &
0.45 um FFLIE A I, BUEEE R , BIAS A s ™
2.2.2 IREXIESER  KEMBUR ST RSN

BOSRIRTR BRER IR R BTSRRI R A LSRR

PR B, S 2R i i C X et ol 3 o, o R Rt o 0 7 ol e
B bR 5 R o3 R FE 4300l Ry 7.64.6.28,9.08.,8.00,
5.76.9.44 .8.60.7.88 mg/L [KIIRA % A S VAT
223 FHEW BRI AN, i c2.2.17
TR “K5 % A 80% B lE 50 mL------, BUEE I8 W " 1,
RIAS25 FIA o
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2.3 RFERMELE

Be2.27 S P A A (G5 SRR S A28 IR
i) RS X B SR A I A T HR 21T U
TSR HERENN E e SRk L PRI 1, R ATL,
AR AT AF 8 LA 43 B BE R T 1.5, BRI AR E LA AR
B NARTT KT 3 000, 28 (IO 2 o T4
24 ZMEXRER

A3 B “2.2.27 BT YA K B S 0.1.0.2.,0.5,
1.0.2.0.5.0.10.0 mL, & 10 mL &I, i B Esfas Bt
FEAS IRAT, B 2.1 W R S SRR 2 |, 10 a5
Bl DASSARI AR 4314 S v B (X, mg/L ) R Al | W T
FUY) AR TR E M, 25 R 1,
2.5 FEEZEILE

R “2.2.27 0 TR AR BE S, FH PP s
5, 2. 17 T o il S (A S HE RN E 6 YK, T S T
Bl G5 BIR REETT AR MR SRR | Fast i
R HTERIRIR SRR A SRR B S 4R IR C I i
B RSD 4051124 0.98% . 1.55% .1.32% .1.71% ,0.99% .
1.36% \1.47% .0.93% (n=6) , LU EHNE HE L UT.
2.6 FEEMHILE

K2 W R “2.2.17 350 A3 5 R (G STAE S 1)
22) BT ER TR 0.2.4.8.12.24 hB4#“2.17 5
O SRR e R T A S5 RN AR RS T
R BRI PR SRR R BT AR IR SR AR A
SELRJER B 54 R C WA TH LAY RSD 439l R 1.52%
0.91% .1.82% .1.58% .1.61% .1.32% .1.34% .1.68% (n=
6) , R AR T2 T CE 24 h N R AT
2.7 EEMHIKE

K BRI (Ji 5 SLEES 2B AR, 2905 g,
6y, #2217 WUF Jr ikl A Al A A W, TR 2.7
TR 3 2 A RN A2 |, 0 S T RO He AN T B
mh L. AERIEUR AR RUETT RS NI VARIER | fadk
JRR GEr R JER AR R R A AR IRR B SR 4% 5 C &
H I RSD 43514 1.08% .1.39% .0.71% .1.33% .1.16% .
1.29% .1.85% \1.94% (n=6) , W i ik Em 2 PE R 1T
2.8 hniEEI RIS

R PRI E % i ) IR (25 SLAE S 25 #
AL 290.25 g, 3603 A5 B0 ACHT I TR A% R 5
(4 1 mL & 4B 2% 15 2.435 0 mg. 45 B 2% N g 0.255 0
mg L% 52 1.751 0 mg  FR &% )52 0.187 5 mg , Hr 4% i i
0.145 0 mg, T4 AR A 0.264 5 mg, T4 JF R B 0.162 0
mg  SEERJE R C 0.140 0 mg)i it , #4°2.2.17 300 F Jr ikl
BN TR, B 2.1 TN g SRR RE I E i
TR RO IR ISCR . S5 IL3E 2,
29 HmBENE

43 B3 b g e A ) 24 FH BB A (25 IOk i) A
K, 205 g, KEBFRAE , $52.2. 1750 F el g R i i
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fiE; 6. 4R IR B 7.5 4 52 A 8. R4 5 R C
Note: 1. neochlorogenic acid; 2. scopolin; 3. chlorogenic acid;
4. cryptochlorogenic acid; 5. scopoletin; 6. isochlorogenic acid B; 7.

isochlorogenic acid A ; 8. isochlorogenic acid C
Bl FREFSFHSHIEIREE BENRMAER
K= RERHHPLC E

Fig 1 HPLC chromatograms of sample solutions of
the constituents as scopolin, mixed control and
blank control
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®1 FREEFEHSWOEAFESELMEEE
Tab 1 Regression equations and linear ranges of the
constituents as scopolin

PRI EIERLE: r HHER mg/L
KR T=1.608 5X—5.694 4 0.9997 0.076 4~7.64
KEENE Y=3340 TX—1.345 4 09995 0.0628~6.28
A T=1.340 7X+5.468 8 0.9993 0,090 8~9.08
e T=1.501 43+0.733 1 09998 0.080 0~8.00
MR T=1479 8X—0.575 9 0.9999 0.0576~5.76
SERA T=2.6424X=2.261 6 09997 0,094 4~9.44
SFEEMB Y=2.038 8X—1.820 7 0.9999 0,086 0~8.60
SHERRC T=2.506 2X—2.006 1 0.9999 0.078 8~7.88

R2 FREFZEHSHMEDNKRRIELER(n=06)
Tab 2 Results of recovery tests of the constituents as
scopolin(n=6)

P fiked, BhE, WAz, WHE,  EELE,  EYIERLE, RSD,
MY g mg mg mg % % %
RESHE 02538 24541 24350 48815 99.69 99.71 136
02491 24587 24350 48324 9748
02456 24306 24350 48947 10120
02384 24379 24350 48449 98.85
02613 24614 24350 49084 10049
02341 24339 24350 48827 10057
KEZEME 02538 02535 02550 05107 10086 100,39 1.76
02491 02417 02550 04923 9827
02456 02388 02550 04907 98.78
02384 02319 02550 04944  102.94
02613 02594 02550 05186 10165
02341 02465 02550 03011 99.84
IR 02538 17802 17510 35416 100.59 99.20 1.75
02491 17747 17510 35102 99.11
02456 17798 17510 34874 9752
02384 17823 17510 34763 96.74
02613 17868 17510 35559 10103
02341 17489 17510 35028 10017

B4R 02538 01959 01875 03855 101.12 100.04 2.63
02491 01874 01875 03727 98.83
02456 01857 0.1875 03761 10155

02384 0.1844 01875 03653 96.48
02613 02014 0.875 03961 103.84
02341 01819 01875 03664 9840
HERRR 02538 01481 0.1450 02018 99.10 98.57 1.99
02491 01387 0.1450 02761 9476
02456 01408 01450 02854 99.72
02384 0.1379 01450 02814 98.97
02613 01462 01450 02916 10028
02341 01395 01450 02825 98.62
SAERRA 02538 02703 02645 05381 10125 99,68 1.84
02491 02656 02645 03314 10049
02456 02651 02645 05288 9970
02384 02581 02645 05261 10132
02613 02713 02645 05264 9645
02341 02609 02645 05225 9890
SAFEMB 02538 01618 01620 03208 98.15 99.90 188
02491 01603 01620 03257 10210
02456 01589 01620 03233 10148
02384 01654 01620 03231 9735
02613 01615 01620 03246 100,68
02341 01531 01620 03145 99.63

FEZEE 2021 FE0ERE

g2
Continued tab 2
A b, O, MARL, WA, IRRGE, PRI, RSD,
g g mg mg mg % % %

FERERRC 02538 01428
02491 01411
02456 01403

0.1400 02851 101.64 99.76 147
0.
0.
02384 01395 0.
0.
0.

1
1400 02794 98.79
1400 02806 100.21
1400 02759 9743
02013 01442 01
02341 01387 01

3 FREEHSEHRIMMESENELER (n=3,mg/g)
Tab 3 Results of content determination of the consti-

400 02848 100.43
400 02788 100.07

tuents as scopolin(n=3, mg/g)
W RS REET REEAR SR R B RARRA RAERB RAFERC
SL 06878 L0414 71242 07770 05988 10780 06444 05688
S 110000 16038 72670 19606 12660 05578 10854 03386
Sy 84882 12142 74228 13052 11282 04968 02390  (0.1868
FHME 9753 12865 72703 13476 09977 07109 06563 03647
BREST 05990 02448 38426 05044 02892 1720 10520 08706
S 06290 04896 55912 07016 04618 12468 08302 09898
S5 08430 05008 37490 07128 08430 L1794 10852 15272
FHME 06903 04117 43943 06396 05313 13927 09891 11292
st 06706 09252 267784 43496 17312 02644 03652 04146
S 22292 06910 290274 41138 17986 05990 02760 04212
S5 06856 04572 2316114 100568 06856 07858 02252 15468
FHE L1951 06911 279529 61734 14051 05497 02888 07942

2.10 FERHoMREELLE
AHIETE LA 3 4L M e 24 B4 A ] 245 FH AR A7 (25 B
M PR A AR R TR (R ER (R AR ISR Rk et
RFERIRTR A AR RTR B R4k R C 1 & B ot
K Markerlynx XS #F 4T 38070 br , R WLIET 2,

¢

) ES
| 1 [ G
41 | I8
] be
21 o1 ©2
0 o7
g 0% oy
— o
—4
—6 ' -
—8 —6 —4 —2 0 2 4 6
1]

TE: 1~3 735378 SI~S3HER B 28, 4~6 3 J| 3R S1~S3#E i
(IR , 6~8 43|38 7R S1~ S3FEMM KT
Note: 1-3 means stems of S1-S3 samples, 4-6 means twigs of sam-

ples, 6-8 means leaves of S1-S3 samples
B2 TCIEBEARRZGAESMLMERS S ESE
Fig 2 PCA score plot of different medicinal parts of
P. racemosa
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SRt —25 4 M R AN R 24 R R A7 (25 IR )
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SIS E2ES K3, mE3H
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3 YHEARAAMULPFAREEESMHAS T
BEMERE
Fig 3 Bar chart of average contents of eight constituents
in different medicinal parts of P. racemosa
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COEAE . A, AR 28 5T AN Tl A (25,30,
35 COX I ESHCRI R . Z5 R BR , HHER Y 30 CRy,
TR FR ELo> B RAF , ORI D 30 C.
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A SRR C) -2 5 R R, TR Hh e 2 i iR
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Vo RN HTas R RN, RIS W) 25 AR L AT 9
32, Hoh TR ZE R T A AR 2R 1 IR,
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