- 1320 - HY S M ZE ChinJ Pharm Anal 2024, 44(8) J PA

— W & V% [B) B i RE A AR AT I AU 4 A4 B ER AR

XK, TRHA, T, BT, K s, xRt a7, A"
(PRSI AR 15 TR D 610031)

WE BR:Z—nl %% (QAMS) 3 [ B il 2 Jo s Fe 4 vt ot b 5 T (& L35 ST 3 M 89 &
TR EFRRS S EF, Ak LM T ERIE 5, KA Agilent Eclipse Plus C 4 (250 mm x4. 6 mm,
5 pm) &iEA A A TH(A) -0. 1% FERK(B) 4 %M, ARAE 1.0 mL - min~', 48 35 C, 4
MK K 360 nm, #HAHF 10 pL, AL LPF A WAR, 3 F AL 3 R4 09 A8 xR B F, M Z fo tife 44 vt
P ANFERRS ST, ERANMRSELSALEAALREX R RIF(r=0.999 9) , £ bt fetr et 040
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Simultaneous determination of 4 flavonoids in Zanthoxyli
Pericarpium and Pericarpium Zanthoxyli Armati by QAMS

TANG Fei —fei, DING Hao — yue, FANG Dan — chun, CHEN Fang,
ZHANG Jing — yan, WU Xiao — qing, TAN Rui”

(School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract Objective:To establish the quantitative analysis of multi — components by single marker( QAMS) meth-
od to simultaneously determine the contents of rutin, hyperoside, isoquercetin and quercetin in Zanthoxyli Pericarpi-
um and Pericarpium Zanthoxyli Armati, and compare the differences in flavonoids contents. Methods: Methanol
extract of Zanthoxyli Pericarpium was analyzed on an Agilent Eclipse Plus C (250 mm x4. 6 mm, 5 um) chrom-
atographic column. The mobile phase was acetonitrile( A) —0. 1% formic acid(B) in a gradient elution. The flow
rate was 1.0 mL + min ~'. The column temperature was 35 °C , and the detection wavelength was 360 nm. The in-
jection volume was 10 pL. Using hyperoside as the internal standard substance, the relative correction factors for
the other 3 components were calculate and the flavonoids contents in Zanthoxyli Pericarpium and Pericarpium Zan-
thoxyli Armati were determined. Results: The 4 components had good linear relationship within their respective

ranges (r=0.999 9). The average recovery rates of Zanthoxyli Pericarpium were 99.3% - 105.1% (n =6),
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while thoes of Pericarpium Zanthoxyli Armati were 91. 9% —99.8% (n =6). The relative average deviations of

content of Zanthoxyli Pericarpium were 0. 05% — 3. 37% , and the relative average deviations of content of Peri-

carpium Zanthoxyli Armati were 0. 02%—-3.28%. The results obtained by QAMS method were close to those ob-

tained by the external standard method( ESM). Conclusion: This method of QAMS method is accurate and relia-

ble. The total amount of flavonoids in Pericarpium Zanthoxyli Armati is significantly higher than that in Zanthoxyli

Pericarpium. Which provides reference for the comprehensive evaluation of the quality research of Zanthoxyli Peri-

carpium and Pericarpium Zanthoxyli Armati.

Keywords : quantitative analysis of multi — components by single marker; Zanthoxyli Pericarpium; Pericarpium

Zanthoxyli Armati; flavonoids; hyperoside; rutin; isoquercetin; quercetin; content difference

WU Z=FBHRHEY B Zanthoxylum schinifolium
Sieb. et Zucc. B{AEM Zanthoxylum bungeanum Max-
im. TR B, A AR = A R AT A
L Zanthoxylum armatum DC. )T 1 E3GR 7, 16
R 327 PR TR kR, AR R kR A
PEARIR Bz 2 o AEHURIAYT 26 HUTE o 245 [ U
ML GE 2y, X8 A 5 i 2 B 2E R ELR
RS

ML Z. bungeanum Maxim. {FFEEBH W T£
AR s, R R DU R AE S — Y B
IR P R A E 25 1) 1 5 — S
BWL Z. schinifolium Sieb. et Zucc. 5 EMLAIHMLE
AR AT BLIT | 245 B 22 S AR O W, O R
AREFE; AT AEM Z. armatum DC. g Rl 80T
(AR 2™ PIARA BT Ik 5 AL A
— 2, HAMULEAR TGP S | 25 BEATE IR -5 AEARUAH
W EHT, T8 AR I 26 BN B R 2 A
S TS 8 7 ML, R Ut B G AR AR AT it A AU
FEA L R YA TE TR 25 1
YA AR AT I AR AR B R R
A TE VT T AR L W B R
O HTIMAR T A SE 2 BEAE A
X S5 B AR OG o AEABURIAT I FE MUY 32 2
B 28 B B AR, A A e 2 BEE T
Wi R E 55 o H ETAY AT ST 2 46 b T AEABUR AT I AE AR
H R i 0 B A 2 4 1 HPLC
e A R I 2 (QAMS) I
AERSURT I 26 BB R i 0 25 O 0B . QAMS 3k
VRS )2 B T v 2 86 o 45 69 23 M O ik, al
DA S B — % BE S [R] 5 X 22 A W 5T 43 B
&S ARSI B 35 HE Y AR AR 26t v A

FERL, AT QAMS 355 FEARFN AT - FEAR 1Y 4 4>
FE A 2R o AT R E, O 5 A bR ik
(ESM) 47 FO B, PEAN %07 15 1O A7 R0 FE Afl 1
TRAAZ I 5L g 45 21, D5 48 SO T it 28 A
i) J8 o 5 ek 22 e PR, DU O ZEABCRIAT - E AR Tt
RS %

1 UFE5XE

1.1 Y2

Agilent 1260 Infinity TT % /=550 & AH €635 X ( Agi-
lent A #]) , Waters €2695 — 2998 5l 1= 54 W& AH 015X
(Waters 23 7]) , + 1732 —H 50 RV (KR ) -
FERZAEA IR ), BS - 110S HL 543 B K- (3§
ZA Wi T KA R A ), KQS200DE HY i 75 i 1
Tt (B LT B A A s A B R ), 2l KB (AR
AR R A o
L2 R S5RR

XERE fhe 7 T (AL %5 wkq20030203, 4 =
98% ) MitH 1 (b5 wkq23011612, 4l =98% ) , Iy
B U4 4 v 3 A RO RS W) 5 4 22 Bk (5
18070402, 4 &£ =98% ) , Wy A W HR 2 E £ A Yy Bk 4
A BRA T 5 SR A (A5 AFCK2052, 4l =98% ) |
W AR IR AR MR IR A A S R 53 4l
(Fisher, fit*5 20231031 ) , H {2 2 43 Hr 26 ( R T
ARRIERA2AEG0T b5 20230719)

35 SEUCAEAURE i 23 0 W B U 1] B A
AR AL 1L PG S5, 252 HST ~ HS35 526 AT
W FEABURE it 23 i WA B DU T S VB IR L g )
AL AR, G Ol ZS1 ~ 7826, 47 2SI R
ARl 5 TRAEBE R RBRI 2 5, 70 3 Ak
Ml Zanthoxylum bungeanum Maxim. FIATIHFEM Zan-
thoxylum armatum DC. , #IKBEBEWFE 1,
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®1 Ha#tRER

Tab.1 Batch information of samples

1648 ( Zanthoxyli Pericarpium ) Wt FEHL( Pericarpium Zanthoxyli Armati)

Eiaes KA M [F] G KA SR st i)
('sample No. ) (collection places) (collection time) (sample No. ) (collection places) ( collection time)
HS1 Pu 1175 B ( Maoxian, Sichuan ) 2023. 08 781 DU 1| $E %2 ( Yaan, Sichuan) 2023. 08
HS2 P I P ( Hanyuan, Sichuan) 2023. 08 782 P4 )13 5 ( Hanyuan, Sichuan) 2023. 08
HS3 P13 ( Hanyuan , Sichuan) 2023. 08 783 PuJI| [ 5% ( Zigong, Sichuan) 2023. 08
HS4 B2 P5 Y B5 ( Weinan , Shaanxi) 2023. 08 784 P4 1| 4:FA ( Jinyang, Sichuan) 2023. 08
HS5 B P4 75 ( Weinan, Shaanxi) 2023. 08 785 DY 145 FH ( Jinyang, Sichuan) 2023. 08
HS6 BEPG PG4 ( Xi’ an, Shaanxi) 2023. 08 756 St M7 [ ( Deyang, Guizhou) 2023. 08
HS7 H 7 %2 75 ( Dingxi, Gansu) 2023. 08 787 0 =#B(Sandu, Guizhou) 2023. 08
HS8 H e B (Linxia, Gansu) 2023. 08 7S8 T PYLHE (Jiangjin, Chongging) 2023. 08
HS9 H 7 K (Tianshui, Gansu) 2023. 08 789 K JT M (Kaizhou, Chongqing) 2023. 08
HS10 H il Rk (Tianshui, Gansu) 2023. 08 7510  PEIFM ( Kaizhou, Chongging) 2023. 08
HS11 1% ¥7%% ( Yimeng, Shandong) 2023.08 7511 T PEVLHEE (Jiangjin, Chongging) 2023. 08
HS12 LI ZR % ¥ ( Zaozhuang, Shandong) 2023. 08 7812 PRV (Jiangjin, Chongging) 2023. 08
HS13 I ZR % ¥ ( Zaozhuang, Shandong) 2023. 08 7813 7 Hi I ( Zhaotong, Yunnan) 2023. 08
HS14 b #5 H. ( Shexian, Hebei) 2023. 08 7814 75 4§ W33 ( Zhaotong, Yunnan) 2023. 08
HS15 J kK ( Laishui, Hebei) 2023.08 7515 7 H§ 25 1 ( Chuxiong, Yunnan) 2023. 08
HS16 T JL ¥ E (Shexian, Hebei) 2023. 08 7816 2T 3 ( Zhaotong, Yunnan) 2023. 08
HS17 Z W45 Mt ( Chuxiong, Yunnan) 2023. 08 7517 Z W45 Mt ( Chuxiong, Yunnan) 2023. 08
HS18 N YL ( Lijiang, Yunnan) 2023. 08 7818 T b AR E ( Baoding, Hebei) 2023. 08
HS19 11172 3% ( Yuncheng, Shanxi) 2023. 08 7819 YA 1% - (Shangqiu, Henan) 2023. 08
HS20 1L 76 %38 ( Ruicheng, Shanxi) 2023. 08 7820 T JLARSE (Baoding, Hebei) 2023. 08
HS21 1L PG5 %5 ( Linfen, Shanxi) 2023. 08 7821 YA 45 7% - (Shangqiu, Henan) 2023. 08
HS22 1L PG1if5 %3 ( Linfen, Shanxi) 2023. 08 7522 7 [ W38 ( Zhaotong, Yunnan) 2023. 08
HS23 1117432 3% ( Yuncheng, Shanxi) 2023. 08 7523 7 %8 1 ( Chuxiong, Yunnan) 2023. 08
HS24 P 115 B ( Maoxian, Sichuan) 2023. 08 7824 P41 45 FH (Jinyang, Sichuan) 2023. 08
HS25 DY )1 #R ¥ ( Yanyuan, Sichuan) 2023. 08 7825 DY 1YL ( Hanyuan, Sichuan) 2023. 08
HS26 PU 1YL ( Hanyuan, Sichuan) 2023. 08 7826 481 ( Chuxiong, Yunnan) 2023. 08

HS27 [P %5 3% ( Hancheng, Shaanxi) 2023. 08

HS28 [5f P4 %3 35 ( Hancheng, Shaanxi) 2023. 08

HS29 2 P4 %% ( Hancheng, Shaanxi) 2023. 08

HS30 P17 i ( Hanyuan , Sichuan) 2023. 08

HS31 P 115 B ( Maoxian, Sichuan) 2023. 08

HS32 PU 1YL ( Hanyuan, Sichuan) 2023. 08

HS33 [ PG PG 24 ( Xi’an, Shaanxi) 2023. 08

HS34 PP PG4 (Xi'an, Shaanxi) 2023. 08

HS35 [ P4 %3 35 ( Hancheng, Shaanxi) 2023. 08
2 FEEHER 15%A ;15 ~17 min, 15%A—17%A ;17 ~32 min,17%A
2.1 (st 32 ~37 min,17%A—20%A ;37 ~44 min,20%A ;44 ~ 46

i Agilent Eclipse Plus C,3 (250 mm x4.6 mm, min,20% A—30% A ;46 ~51 min,30% A ;51 ~55 min,
5 pm) (R, LIZAE(A) - 0.1% H/K (B) Jifidh  36%A—100% A) , (AR it 1.0 mL - min~", £ i
BBV (0 ~ 10 min, 10%A ;10 ~ 15 min, 10% A— 35 C, K K360 nm, JikEE 10 wl, 762471555
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1. AT (rutin) 2. 4228k H (hyperoside)
4. Wl Kz H (quercetin )

AR IR (mixed reference substances)

3. S (isoquercetin )

B. ZERUE T (sample of
Zanthoxyli Pericarpium)  C. 47 M5 #Ufit iz i ( sample of Pericarpium
Zanthoxyli Armati)

1 HPLC &itE

Fig.1 HPLC chromatograms
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A T (rutin) - B. 4228k H (hyperoside)
B2 3tHR MmN E

Fig. 2 UV absorption spectra of reference substances

C. 5:Hit 52 1 (isoquercetin)

2.2 WA

2.2.1 RAX SR OREAREON T 422 hk
SR R T R A e i ER s AT
U439k 223 5,250 5,200 0,229 5 g - mL 'Y
B i g3 R BRSBTS RS R 0.3,0. 4
0.5 mL, BT 25 mL &), F s B 2 20 5, 4%
A B8 (CHEBE 1.7 26.82 pg - mL™' 42T
30.06 pg - mL™" S 24. 00 wg - mL~ MRz
27.54 pg - mL7 S HRIE 2.8 35.76 pg - mLT 4%
BEEF 4008 pg - mL™" SFAAFF 32.00 pg - mL™" i
1 36.72 pg - mL™ HREE 3T 44.70 pg - ml T 422
BEEF 50.10 pg - mL™" SFAEFT 40.00 pg - mL™" iRz
1 45.90 pg - mL™"),

2.2.2 (SR FRECEAURIAT HAERUB AR (i
2 S ) 24 1.0 g KB PR, 40l B B IEHETE L, b
A EE 30 mL, Fr 6, H A (H) 5 200 W, 44
40 kHz) % Bh42 B 30 min, 578, FAR &L, A A AR
JEIR B, $527,0. 45 pum SlFLUE IR 98, HUZEIE
LB,

2.3 Jreeilm

2.3.1 AMERRFLE FEWRIBC2. 2. 17 WUN f X
BB 45 0.1.1.0.2.0.5.0.8.0 mL, 4> 5| & T
20 mLatfifrh, i A R AR R 0T e 5 R 2, 15 B[]
WeREAS IR A X Il (M2 F 0.5% 5% .
10% .25% 40 % X} B A 2 BOHR B2 ), 42, 17 T

B

154
104
5;
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D
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D. i B # ( quercetin)
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GG AAFRERE 2T, LAS I L D B A s, 6 i A
AR, AT LR DL 20 4R RN 1R
PRI I AEAR R Y 4 A B A8 B8 70 Jo o o 2 A A+
AT FE N 2R PRG3R R o

R2 ANHEBSLEXR

Tab. 2 Linear relationship of 4 flavonoids

EEyFE B2 een |
i %ix . )
(regression r (linear range)/
( component )

equation ) (pg-mL™")
7T (rutin) Y=5851X-7.16908 1.000 11.175~8%
4228k H (hyperoside)  ¥V=7.768 9X —10.607  1.000 12.525 ~1 002
S (isoquercetin) Y =9. 040 5X +39. 842 0.999 9 10 ~800

Mt EZ 1 (quercetin) Y=6.7157X-13.823  0.999 11.475 ~918

2.3.2 REEOAR KRR 2. 17 WU IR A
Xof B VRS, 45 2. 17 I gk S LA 6 IR, il
SR TAUF A RSD, & T e 2280 H et S
Wit Bz T 1 R RSD 433104 1.0% (0. 87% .1.2% .
1.6% 35 <2. 0% , FRWULEAE R B B AT

2.3.3 EAEMELE W HSL M ZS1 B ROR , 1%
“2.2. 27 T 43 B A 6 AR AEAURAT i AL AR 1L
TR, #2017 WU 35 S5 A R R 43 B, A0 SR UG T

BORE IS & RSD, MU T & 228015 | S
B Mk B 1 O 3 i 4 i o 1,953 4,354
2.403.1.791 mg - g ', RSD 435K 1.2% .1.9% .
1.7% 1.3% ; Ay it B 2 T 4 22 B 1 5 i e
B RS 25 543 0 0.994 (1,177 0. 383
0.921 mg - g~', RSD 434514 0.98% .0.78% .1.6% .
1.3% ,RSD BJ/NT 2.0% , FWiZ )ik Em = Tk R AT
2.3.4 FEMEHEE WU HSL RN ZS1 M Sk oK, #
“2.2. 27 U J5 43 ) £ AR BSURIATY I 2 B K
AR, 2. 17 IS R, 3 Bl TR TS 0
2.4.8.12 .24 h RSB, 0 SR UG TR, 25 B4R R
FOT A MR SR R R g T AR Y RSD 43
BA0.97% 1.1% 1.9% 2.0% A AEAH 2 T .
G 2ZMRH | A R M U T AR 1Y RSD 43
0.99% 0.82% .1.6% .0.91% ,RSD ¥J/NF 2.0% ,
RUNZ PR E R AT

2.3.5 fnkERICRFE S C M E & HST Al
ZS1 FEGIARZY 0.5 g, 45 6 1 NG H PR, 73 5l B T
HETE MR, TR 25 I AT = 0T R 42, 2,27 00
I Gy B A AL AR I E AR R R, 4%
217 A TE SR HERE S BT, THEINRE [l 2
W 3 4, FEABUR AT I AE A4S 143 A [0 e 38 RSD
A BOR , R e R 4T

K3 HMELKERERER(n=6)

Tab.3 Results of recovery rates of Zanthoxyli Pericarpium

% Frbe i R Jibr EES TS I i 4 -2 [l RSD/
( component ) (weight) /mg (content) /mg (added)/mg (detected ) /mg (recovery) /% (average recovery) /% %
=T 0.5272 1.029 6 1.03 2.086 8 102. 6 99.3 2.2
(rutin) 0.536 5 1.047 8 1.03 2.054 8 97.8
0.529 7 1.034 5 1.03 2.0356 97.2
0.5333 1.0415 1.03 2.053 1 98.2
0.533 8 1.042 5 1.03 2.058 8 98.7
0.519 9 1. 0154 1.03 2.059 7 101. 4
Y 0.5272 2.295 4 2.30 4.750 9 106. 8 105. 1 1.8
(hyperoside) 0.536 5 2.3359 2.30 4.723 0 103.8
0.529 7 2.306 3 2.30 4.671 1 102. 8
0.5333 2.3220 2.30 4.727 8 104. 6
0.533 8 2.3242 2.30 4.7339 104. 8
0.5199 2.263 6 2.30 4.746 1 107.9
SEM 0.5272 1.266 9 2.50 3.8017 101. 4 100. 2 0.91
(isoquercetin) 0.536 5 1.289 2 2.50 3.7852 99.8
0.529 7 1.272 9 2.50 3.774 9 100. 1
0.5333 1.2815 2.50 3.796 4 100. 6
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% Frbe R b P17 RS [ e 2 -4 [m] i AR RSD/
( component ) (weight) /mg (content) /mg (added) /mg (detected ) /mg (recovery) /% (average recovery) /% %
0.533 8 1.282 7 2.50 3.750 5 98.7
0.5199 1.249 3 2.50 3.765 6 100. 7
Wiz 0.527 2 0.944 2 0.95 1.879 5 98.5 99.9 1.6
(quercetin) 0.536 5 0.960 9 0.95 1.904 5 99.3
0.529 7 0.948 7 0.95 1.886 2 98.7
0.5333 0.955 1 0.95 1.902 4 99.7
0.533 8 0.956 0 0.95 1.906 0 100. 0
0.5199 0.9311 0.95 1.909 1 103.0
x4 AHEHINEEREREZLER (n=6)
Tab.4 Results of recovery rates of Pericarpium Zanthoxyli Armati
% FRpe TR T EES EIVES -3 [m] e 2 RSD/
( component ) (weight) /mg (content) /mg (added)/mg (detected) /mg (recovery)/%  (average recovery)/% %
T 0.501 2 0.498 2 0.51 0.9752 93.5 91.9 2.1
(rutin) 0.502 2 0.499 2 0.51 0.9752 93.3
0.505 6 0.502 6 0.51 0.968 5 91.4
0.500 9 0.497 9 0.51 0.975 6 93.7
0.506 3 0.503 3 0.51 0.9556 88.7
0.507 8 0.504 8 0.51 0.968 9 91.0
A u=d 0.501 2 0.589 9 0.61 1.202 6 100. 4
(hyperoside ) 0.502 2 0.5911 0. 61 1.189 6 98. 1 98.2 2.2
0.505 6 0.595 1 0. 61 1.181 2 96. 1
0.500 9 0.589 6 0. 61 1.191 5 98.7
0.506 3 0.5959 0.61 1.210 5 100. 8
0.507 8 0.597 7 0. 61 1.179 6 95.4
S 0.501 2 0.1920 0.20 0.388 7 98.4
(iisoquercetin ) 0.502 2 0.1923 0.20 0.393 6 100. 7 99. 8 2.1
0.505 6 0.193 6 0.20 0.3956 101.0
0.500 9 0.191 8 0.20 0.390 2 99.2
0.506 3 0.193 9 0.20 0.387 17 96.9
0.507 8 0.194 5 0.20 0.400 1 102. 8
Wi i 0.501 2 0.461 6 0.45 0.922 1 102.3 99.6 1.6
( quercetin) 0.502 2 0.462 5 0.45 0.9112 99.7
0.505 6 0.465 7 0.45 0.909 8 98.7
0.500 9 0.461 3 0.45 0.908 9 99.5
0.506 3 0.466 3 0.45 0.915 8 99.9
0.507 8 0.467 7 0.45 0.906 5 97.5
2.4 AHXSRGER TR E So _we XA, NS
\ =7 = (fi WX RIE B T, w0, g R P9
2.4.1 FXEIE B 3 RYIGE 45 ORORS R IR S Wy XA

“2020 173 AN A [ e B AR A 0 TR R,
“2. VTR A AR 2.5 10 (15 .20 pL, ik
5 VT B, DL 22 B O AR, 5 B X

A, IR VTR, w,, o 403 W JE , A\ g AR )
TIRR) 33030 T St B A B PR AR AL IE
By, i RIEKS,

RO R
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x5 EMREERFIHEER
Tab.5 The results of relative correction factor
Biig oy AR IE R (relative correction factor)
(injection volume)/pL 74T (rutin) SR (isoquercetin ) Wit ( quercetin)
2 0.7529 0.748 6 0.753 2 0.873 9 0.880 1 0.874 1 0.844 3 0.840 2 0.845 2
5 0.749 9 0.755 4 0.750 0 0.874 3 0.876 2 0. 868 4 0.840 4 0.8412 0.850 0
10 0.746 0 0.7523 0.754 6 0.875 0 0.876 9 0.873 9 0.840 2 0.843 8 0.8453
15 0.7459 0.7525 0.7552 0.8752 0.873 9 0.876 9 0.847 3 0.847 1 0.848 6
20 0.758 3 0.757 8 0.750 1 0.863 0 0.854 3 0.868 9 0.867 7 0.856 9 0.848 0
SEA4{HE (mean ) 0.750 6 0.753 3 0.752 6 0.8723 0.8723 0.872 4 0.848 0 0.845 8 0.847 4
RSD/ % 0.70 0. 46 0.34 0.60 1.2 0.42 1.3 0.79 0.25

2.4.2  AS[R)EEEFE X AR XS A E R TR s B
“2.2. 17T BVREE 3 TR A X BRI, #02. 17 3
% 2 F ERE 43 T, 43 51 % 88 TC Cyq , Eclipse Plus
C,s ZORBAX SB - Cs % 10 F#LA% 4 250 mm x
4.6 mm,5 pm B EFEAT A XA IE RS2 . 45
R 6, 2580 K AN [R] €0 335 44 09 AH X% 1E PR+
) RSD ¥ <2. 0% , F B AN [a) €2 335 A X AR 6 A 1E R 7
A P 0

F 6 AEEEEXHENEERFHIZM
Tab. 6 Effects of different columns on the determination

of relative correction factor

AHXARLIE R T
e (relative correction factor)
( eolumn) FT Sl

(rutin) (isoquercetin) ( quercetin)

TC Cq 0.7550 0.8725  0.8472
Eplise Plus Cq 0.7527 0.8769  0.8485
ZORBAX SB - C 0.7537 0.8729  0.8469
ZORBAX Eclipse XDB - Cy4 0.7541 0.8499  0.8712
InertSustain C, 0.7498 0.8510  0.8789
Ultimate XB - Cq 0.7617 0.862  0.8799
Diamonsil C,q 0.7556 0.8713  0.869 1
SunFire Cyq 0.7710  0.850 1 0.869 8
Waters Xbridge Cg 0.7619  0.8497  0.868 6
Extend Cy 0.7604 0.8458  0.861 I
P{E (mean) 0.7576 0.8527  0.8721
RSD/% 1.0 0. 64

243 RRLA AN KCE I T B0 IR

“2.2. 17 IR PR 3 IR A0 B VAR, $ 2. 17 T
LSR5 %5 5E Agilent 1260 Fl Waters

HWEHR L

€2695 2 Fif e GO (35 (SO AR S I IA 7 R 52
FER LA T AR [ SRR (3 ORI
TR, PR o

R7 BRI GBS E B TR0

Tab.7 Effects of different instruments on the

determination of relative correction factor

AEXIREIE R+
(relative correction factor)

14 kil e

(instrument )

(rutin)  (isoquercetin) ( quercetin)

Agilent 1260 TC = Cyg 0.7535 0.8717  0.8474
Elipse Plus Cyq 0.7565  0.878  0.8438
ZORBAX Cq 0.790  0.8607  0.8487

Waters 2695 Waters Xbridge Cy 0.7396  0.812  0.8318
Extend Ciq 0.7456  0.823  0.8321
phenomenex Gemini C;g 0.7312  0.8489  0.8299
H{# (mean) 0.7476  0.8636  0.8390
RSD/% 1.4 0.96 1.0

2.4.4 R [A]RE RO AE RS E B F g B
“2.2. 17N VR EE 3 IR A IR, 4 2. 17 0
IR HERE ST, 8RR 43 51 25 .30 .35 CHf
X AHXIREE R 152 ), 25 3 B, & o AR T
K71 RSD 15 <2. 0% , FREITEA [T I T AR AL I
PR3 PP . SRR 8,

2.4.5 K TR) W E AR R IE TR R R B
“2.2. 17 IR B EE 3 TR A R VAL, #5217 T
35 25 1 AR 23 A, B B 43 i Oy 0.8 1.0,
1.2 mL « min ™" XPAH XS AL 1E P F 095 0, 45 9 2R,
R FE R IE T RSD 15 <2. 0% , 2B e il
T T AR E R - B3 AT . A5 R I3 9,
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x8 AEAERITEIRIE R FHIF I
Tab.8 Effects of different column temperatures on the

determination of relative correction factor

IR FEXTAE 1E A 1 (relative correction factor)
(column T bR ias Hik B 1
temperature) / C (rutin) (isoquercetin)  (quercetin)

25 0.75117 0.873 2 0.850 8

30 0.7525 0.874 5 0.847 8

35 0.753 6 0.878 9 0.844 5

HI{H (mean) 0.7526 0.8755 0.849 1
RSD/ % 0.13 0.34 0.37

F®9 AEIREXTHEI R EEF S 00
Tab.9 Effects of different flow rates on the

determination of relative correction factor

I FH XS A 1E K7 (relative correction factor)
(flow rate)/ BT S L1
(mL + min~") (rutin) (isoquercetin) ( quercetin)

0.8 0.750 0 0.876 9 0.852 4

1.0 0.753 1 0.872 3 0.849 8

1.2 0.750 8 0.871 4 0.845 4

-4 {8 ( mean) 0.751 3 0.873 5 0.849 2
RSD/% 0.21 0.34 0.42

2.5 {OgEIERE N

BCU2.20 17 TR A vk BE 3 R G N BRI R,
217 WA GE S AR AR AT, LA 2B D AR,
O 4 22 Bk AT 1 08 B BT, 15307 T S 1 A
FEAT 3 AP 0 B3 00 FE G DR B B[], 5% A 0 e 4 i
ATV 78 f3r o 4% B4 PR B8 I R] 98 [ 74T 25. 908 ~
33.605 min 422Kk 27. 173 ~35. 138 min  SEHi Rz 1
28.289 ~ 37.011 min i} i # 37. 869 ~ 45.563 min,
SEHLILF 10, F2 A0 FAS 1R 8R €0 135 AR AN [ 8 3%
FEF IR, FEACRAT i AR R 3 S 15 00 5 i
S3 FRRE X B ) T A e PR AL AT«
2.6 FESLERIE

B35 HEALARURI 26 HEATIEFEML, #22. 2. 27 T
Ty A AR T VA VR, 45 2. 17 T 3 S5 R R A
Br il sk B EE S 205k ESM Fl QAMS 23]
TE 4 TR I, S5 SRR AR 4 A
TR B 4 5 5 0 A X7 38 0w 2 43 0 7E 0. 05% ~
3.37% f10. 02%~3. 28% , 351 2 Fpill 7 25 5 TG g 2
Z5 LR QAMS JEVER A&, al F T AE BN AT
P P R Tl ok e

F 10 FEHHKAEEE R &SR 1H 3R B A iE
Tab. 10 Relative retention time obtained by different

instrument and chromatographic columns

AR R B ]
(relative retention time )

1% ik

(instrument )

(colurmn) P SHECH

(rutin)  (isoquercetin) ( quercetin)

Agilent 1260 TC -Cyg 0.956 4 1.053 3 1.296 7
Elipse Plus Cq 0.9492 10369 13910
ZORBAX C,q 09534 LOALI 13936

Waters 2695 Waters Xbridge C g 0.957 8 1.0459 1.392 1
Fxtend g 09497 10396 13896
phenomenex Gemini Cig 0,904 10501  1.3957
HJfi(mean ) 0.928 LOM5 13764
RSD/ % 0.35 0.56 2.6

3 Tt
3.1 SRR

DI EE R ZS [, B R A6 B TE 190 ~ 400
nm 3 FE TSN R AR I IC SR AN A,
RIALZBEAT T L S4B 1 R Rz 1 7E 360 nm
A YA S R, L i WA A T A, 4 8 R AR
FERBN AR, Tk $E 360 nm Sy 4 AN 43 1)
R 4 o AR S5 3 Bl AH A5 1 [ B 25 28 T B -
KCHE - K NG - 0. 1% B iR /K H EE - 0. 1% W
7K P - 0. 1% HRIK . I - 0. 1% HERK, i
LRIMNE - 0. 1% HER 7K B Ve AR e 4t 1
FELLONE -0. 1% B ERK AT R EE VR, Jk 1. 0
mL « min "' FEiE 35 C B B VR BT [A] 4 55 min,
3.2 L n s 5

AT R 2 AR IO 2, & B
HIRIZE AN K, 5 R R PR I N 5
WG R 3 75 Al B AR OV AR B U K SRR IR
g T W, L 20% HEE 40% WL 60%
M 80% HIBEAE A Vs S T4 L, B R BB S 4
ANy B . HE TR A BT 20,30,
40,50 .60 min X i 5 £ 1 52, & B RS B
30,40 .50 .60 min Fif 25 i 75 5 25 500 K, 1 12
USSR T IR AR MR AR AR b, e A& D B3
IR AR R 25 51, o e 1 4k ot 7 ) 9% 7 v
U, 16 BE B Oy 4 IO ), R B 4 R ()
30 min, PEES 2% B A3 HR R 0 5K A, AT AR Dl AR
VW 25 T

LEAR S
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3.3 QAMS iL5r#r

GLMTR TR L&Y, TR AR 1
AEREURIT Pt A5 0 06 1 AR e iy, DR b 10 996 4 22 Bk
K FRIAE G QAMS RIS EOR™ . @42
BEH 57T SRR A B 3 A SR S A
XIEIE P F, e FE AN [5) e 8RR i A AN R
AN €3 2% A A2 A R RS TE DY T s, LA K
T [F) — @R A F T R I B 55 AR A R B ]
ISEMR . SRR, &R X R IE I 7 38 B R
A, R 55 R A X B B I RO BRE
ESM I QAMS k0 % 45 R R W & o & 2 5%, Jr
TR RTEE SEBL T AERURIAT I AEAR R 4 4> 225
i} 73 A AR 114 35 0, [ QAMS 3k ] I T4
PRI AERZ 11 14 TR PR A
3.4 RERVERIM T
SR T] — SR WO ) AR AR AT I FEAR, S A
AT oA B I 5 FERBCAEARANAT I AE AR 2
i RS S, P 3 R AR TR A S
TATMAEH 25 4 2 i o0 A O B PR A 4R AR 2
— AEAUTCR B AR LA T AT AR LA R 7
AEREC TR B 73, R PH L HEOAY | L 74 <5 e < 22 W 5
B s 7T AR B Y P R A, B R Rk 1

0.7 4
0.6+
0.5+
0.4+
0.34

0.2

4 2 B E % B (hyperoside content)/%

0.1

vvvvvvvvvvvvvvvvvv

— = = = = A A A &AM M N

0.1

0.05

SMit K2 2 B (isoquercetin content)/%

T T
— N o~ O
v v v v n

3 e (a) FETMIEM (D)4 M EEM S & BINEKE

71 % E(rutin content)/%

Hit i H% &2 (quercetin content)/%

£, RS B DA H R e LR eI S e 1
AR R 43 A 450 5 W R o DL HS25 (Y 1]
ERUR) HS26 (U ) S fIG, 5 HoAth = b B o 22 5
B, AT RE SV A (B AT DG Fl b m] L, HR BV
14 AE PR TR G A it 5 v, A A L B oA S P
PRtz —, 3277 DXCH R B PG A AR IR 5 A AT
Ak AE AU i B0 1 2 25 S AT AE AL, TR RE LA
T2 R, Hom 2825 (U1 BUR) A AR A
ZS12 (FEPRYLHY) 25 S+(EIK 2. 6 i IR FAEM 4 228k
T S T AR T A AR AR R SR AT
I AERLA 327 X 2 e B o 4 7 et e v, R A
A KA A — o DA b 45 SR W AS ) 77 L 1) 76 B
T I AR T B 1 i 2 SR AR, B B 40 B o
—EFEE L RERS TR H AEABURIAT I AE R o 2 g
TR A SIMCA - P14. 0 B 44617504, 357 A
/NI 30T (OPLS — DA) BT | 25 4708 1k 7
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Fig. 3 Line chart of 4 flavonoids in Zanthoxyli Pericarpium(a) and Pericarpium Zanthoxyli Armati(b)
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Fig.4 OPLS - DA score
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Fig.5 Permutation test of OPLS - DA
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Fig. 6 VIP values of 4 flavonoids components
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