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Preparation process of components for component-based Chinese medicine of
Zuojin Pills
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Abstract: Objective To establish the preparation process of components for component-based Chinese medicine of Zuojin Pills (4
4>71) and analyze the main compounds of components qualitatively and quantitatively. Methods Orthogonal experimental design
was employed to determine the optimal extracting solvent, extracting time and extracting times. The resin type, optimum loading
concentration, loading quantity, diameter-height ratio and adsorption time were investigated using total alkaloid content as index. The
qualitative and quantitative analysis of main compounds were conducted by ultra high performance liquid chromatography-tandem
mass spectrometry (UPLC-MS/MS) and UPLC, respectively. Results The selected process was that the powders were extracted with
10 folds of 70% ethanol under reflux two times for 1 h each. AB-8 macroporous resin was selected to purify the extracts. The optimum
loading concentration was 0.5 g/mL, loading volume was 0.12 BV, diameter-height ratio was 1:12 and adsorption time was 1 h. The
elution was carried out with 28 BV 40% ethanol, 16 BV 60% ethanol and 13 BV 95% ethanol successively to obtain three components,
C40, C60 and C95 components. Thirty-one compounds, which were mainly alkaloids from Coptidis Rhizoma (Huanglian), were
identified from C40 component. Among them, the content of berberine was the highest (20.15%). Thirty-two compounds, which were
mainly limonoids from Evodiae Fructus (Wuzhuyu), were identified from C60 component. Among them, the content of limonin was
the highest (15.40%). Thirty-six compounds, which were mainly alkaloids from Evodiae Fructus, were identified from C95 component.
Among them, the content of rutaecarpine was the highest (4.14%). Conclusion The preparation process established herein is
repeatable and the resultant components with high content of active compounds are qualitive stable. This study lays a foundation for

further research and development of druggability and component-based Chinese medicine of Zuojin Pills.
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2.1.1 REREZHER FREGE 18.0 g FIRZKH R
K 3.0 g (k50 B, WAEBSAMA 10 f5E40
K 30%- 50%- 70%- 80%- 95% L BE A HREL 2
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Table 1 Extraction of total alkaloids with different solvents
(Xts,n=3)

FEMUAT IR R/ EVIMEg TR Y% SRR/ %

K 5.936+0.082 1.568 +0.091 26.41 7.47
30%Z B 6.190+0.163 1.847+0.078  29.84 8.79
50%Z. B 6.458+0.216 2.183+0.130  33.81 10.40
70%Z.BE 5.98240.078 2.274+0.006  38.02 10.83
80% LI 5.54710.027 2.201£0.083  39.67 10.48
95%Z. B 4.22540.019 1.703£0.019  40.30 8.11
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Table 2 Design and results of Lo(3*) orthogonal experiment
KBS Ah BAR CHE D(R%E) SAEVBIRIE%

1 10(1) 1(1) 8(1) (@) 7.66
2 10(1) 22 10Q2) (2 10.12
3 10(1) 33 123 (3 11.79
4 152 1) 10Q) (3 8.26
5 152 22 123) (1) 10.23
6 15@2) 3(3) 8(1) (2 11.29
72003 1(1) 123@) (2 9.40
8 2003 22 8(1) @ 9.85
9 203 3(3) 102 (1) 11.44
Ki 2957 2532 28.80 29.33
K. 2978 30.20 29.82 30.81
Ks 3069 3452 31.42 29.90
R 112 920 262 148

®3 AESHER

Table 3 Results of variance analysis

WERIR WETFM AME B FA

BEE

A 0.236 3 2 01181 06361
B 14.124 1 2 7.0620 38.0202 P<0.05
C 1.1628 2 05814 3.1300

D(#%) 03715 2 01857

Foos(2,2)=19.00 Fyi(2,2)=99.00

M EIRGERTTLUEH, As>A>A. B3>B,>
Bin G>Co>Cy, BMILZN AsBsCs, Bl 12 58
70% LRI SREL 3 Ik, &Rk 2.0h. HHHEZEB N
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ANRZE, A CNANEZEERE, XY
BB/ o XA T2 AT AR, KW
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KT 4 KA TT 295 140 ) & SRR dE, 1
¥ AB-8 BURALARUOVRT D151 RYFFERMEBH 25 1328
b EU-BUWE RS R, FEEFREL 070 0.80
0.70 g AB-8 U FLW A g A0 3 17 1.0 g D151 BB
TR G, 23 BN 80 mL 25 (AW E: 0.56

mg/mL), 25 ‘C. 150 r/min #RIZEWIH 120, 0 L
B AEI B AR A G e P Ak G
Jig 2 ¥, AB-8 RALMIEHIMA 70%ZFE, D151 &
TR AR AN SE BB 10% KB R 1) 70% LB
W, 25 °C. 150 r/min #REEARIFE 12 h, HLETER
ME DA B2 . AR A e 2 PO g B i
CIAD

W B B = (Mo — M)/ W

W B 2R =(Co— C1)/Co

fE = Mo/ W

fEIN R = Ma/(Mo— M)

R 26 =R 26 X it 26
WO RRIR R, Mo R IGRRS L3 A & &, M
W Bt e 1 e 3 VR AR R B i, Co B F AR g W
AV R, C AWM RS RIS AR A R, M N
Vel 5 UG iR AR Y &

2 PR T PRI R B B WP R AR MR R A
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LRI =T D151 B E e i g, AT B/
MRE /IR ER T 53, B, &8 AB-8 BUKHL
i

F 4 AB-8 & D151 RS IRFH-BERIER (Xts,n=3)
Table 4 Adsorption-desorption of AB-8 and D151 resins
(X£s,n=3)

Wt/ figf i B/
(mg-g™) (mg-g™)
AB-8  58.19+4.05 95.26+0.74 53.744.10 92.3240.66
D151 43.69+0.14 97.890.30 39.810.90 90.98+2.18

2.1.3 ESHEEE B AB-8 RS IR T 5
RIZEHEE: B IR REIRER B KL R s
N1 10, WESHONAEZ 03, 0.5, 0.7 g/mL;
F A% U e BRI IR BN A2 0.5 g/mL, &
BZHON 1:100 10120 1 14; %5 EFEARFRI
WoE ERER IR N2 0.5 g/mL, Bt 112,
WEZHCN 0.04. 0.08. 0.12. 0.16 MEEFR (BV);
2 G RIS RIS 1508 RO B B AR 24 0.5 g/mL,
mEte 1012, AR 012 BY, ®ESEUN S,
15, 30min 2 1. 3. 12h. Z5335 3% M8l E AR
&R, OB B S RS AR, TR B AR
YImsE B (M) o FZK DU AR R AL & BE i 42 Molish
S, THEKEE AR E (M) . 55 70%
ST 2 AL B SN2 [, T B T R AR )
EE (M. SR ER 3 R REA R ITHER
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B-GEiER, e s AT AR ILE 5~8.
W B - ot 3 = M/ (M — M)
G ERSIR AR (R 5~8), FFEREIKRE
542 a8 e R B - B R A 1 A2 24 0.5 g/mL Al
x5 LtHREREERLER (Xts,n=3)

Table 5
(Xts,n=3)

Results of loading concentration investigation

EREBTRE/(gmL )

W B -BE R /%

0.3 62.35+0.69
0.5 83.73+3.73
0.7 72.53+1.07

#*6 REERLER (X+£s,n=3)
Table 6 Results of diameter-height ratio investigation
(Xxs,n=3)

it MR PR - it %/ %
1:10 74.411+6.34
1:12 79.40+1.97
1:14 77.78+3.89

RT EHERERER (X+s,n=3)
Table 7 Results of loading quantity investigation (X * s,
n=3)

FREAF/BY BB /% | EREAAF/BY - B /%

#F< 8 IRFMIFTEIERER (Xts,n=3)
Table 8 Results of adsorption time investigation (X + s, n=3)

We BB (E]/min - S AV /g | WRBES TR/ S AR ng
5 437.12+50.77 1 94.531+4.70
15 158.00+22.01 3 89.84+5.87

30 120.23 +22.87 12 87.45£17.70

1:12. ZEFEME 0.16 BV RS SEUMEE,
I, R ARG W B - B 2R ARG B = 11 0.12 BV,
W B FsF 1) 2% 52 R B 1 Ji S A el ) W B R A T A
DRIHERE | h AE NI PRI A], T2 545 e T
2R AB-8 USRI E L 1012, &R
PRI A2 0.5 g/mL EFF 0.12 BV, W 1 h 545
I F 28 BV 40%Z. . 16 BV 60%Z . 13 BV
95% L BEDEIL K FHAS RIARFR 43 8011 L BEEAT 73 B
Belit, HPLC shaSHllAmnms & w281k, #heErhE
VB VATIN 40%- 60%- 95% 1% . 148 5 ft T
ZURAEHATH 4 BB IR SR R R4

AUR TS I S A &, 7 545 31 C40 (40%
LEEBEMLD . C60 (60% LBEHEMD C95 (95% LT
Pelii) Moy, TEER 3 WBHTIRIE, ZRWME 9
Fir. B 9 WAL, C40 415 A Wmss &2 B
61.13%, ¥R EIL 70%LL 5 C60 4153 F1 C95 4

0.04 57.021£2.23 0.12 64.3410.94 G B IS B 4 B R 7.90% 11.19%. 3 YK
0.08 65.18£4.53 0.16 73.69£8.07 A7 S 4 BLSEAT P BL AT
F*9 IZWrs%R
Table 9 Results of process validation
AL B /mg (B2 50 %)
415 & RS E/%
1 2 3 THMAE

C40 1 461.30 (59.80) 1 476.80 (65.46) 1531.10 (58.23) 1 489.73 (61.13) 70.05
C60 41.80 (9.58) 32.90 (10.21) 43.70 (4.55) 39.47 (7.90) 0.24
C95 15.10 (10.26) 16.10 (11.04) 16.70 (12.19) 15.97 (11.19) 0.14

22 TZHEDFEERS S

2.2.1 EMESHT B C40. C60. C95 ZH 4353l e 4%
%50, 10, 10mL, HEMEEG 0.22 um JEMIET,
#47 UPLC-MS/MS 7341 Tt sl AH R 0.05% H BRZK %
WA 2, AR EN 0.3 mL/min, BEFEAFA 5
ul, iR 35 C. C40 APl E N 0~57 min,
5%~9.7%Z.fi%; 57~100 min, 9.7%~17%Zi:
100~ 110 min, 17%Z.f&; 110~140 min, 17%~100%
ZJE: 140~141 min, 100%Zff: 141~145 min,
100%~5%ZfiE: 145~150min, 5% . C60 ZH4)
VEBLEL N 0~19.5 min, 5%~23%Z M 19.5~40

min, 23%~40%Z.JiE: 40~50min, 40%~100%7,
JiE; 50~51min, 100%ZJE; 51~55min, 100%~
5% 55~60min, 5% M. C95 Lo i i
N 0~24 min, 5%~22.6%ZJE; 24~27 min,
22.6%~23.6%Z.JfE; 27~30 min, 23.6%~24% 2.
30~31min, 24%~29%ZfE; 31~67min, 29%Z.
f&: 67~74 min, 29%~40%Z.fE; 74~100 min,
40%~100%Z.fi&; 100~101 min, 100%Z.fi&; 101~
105 min, 100%~5%Z.MiE; 105~110min, 5%
JoT R R H W 55 B TR, o AT IR B T AR B T
BT, AR A BTETGEY m/z 100~1000, 75
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L/min, 4BV EN 5.7 L/min, BHEFEREN
320 C. MRIFLEFREM - HHEFRE, 453X
BRIE, SR Xcalibur i GRZESSX1079 24
R EE, HENLE S
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st Y W
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A-C40 A IER TN B-C40 Ao i T C-C60 4oy EF T D-C60 7 B Pt E-C95 A4y IERS Tzl F-C95 451

T
A-C40 in positive ion mode

C95 in negative ion mode

& 1

B-C40 in negative ionmode  C-C60 in positive ion mode

D-C60 in negative ion mode E-C95 in positive ion mode  F-

C40. C60. CI5HNTEIE. MBEFEATHREFR

Fig.1 Total ion currents of C40, C60 and C95S components in positive and negative modes

%50, 105 10mL, HEEFREG 0.22 um JEMSEL,
4T UPLC Z0#7 (B 2). C40 A1 C95 4H5ymshAH H
0.05% F R /K IE AN G, €60 44 Ii s AH Hi
0.05% 1% FR A IE WA G L R . R AR L& N 0.3
mL/min, BEFEARFRN 3 ul, FHE 35 C. C40 A5
Ve EAFE AN 0~57 min, 5%~9.7%ZJ5; 57~92
min, 9.7%~14%ZE; 92~100min, 14%~17%<
5 100~140min, 17%Z.E; 140~150 min, 17%~
100%ZJi5: 150~151 min, 100%ZJE;: 151~160
min, 100%~5%Zfif; 160~165min, 5%Z 05
MR KA 327 nm; C60 HArBEiBh N 0~19.5

min, 5%~23%ZME: 19.5~37.6 min, 23%~28.6%
L 37.6~43.5min, 28.6%Z i 43.5~54.5 min,
28.6~33%ZMiE: 54.5~74.5min, 33%~43%Z M
74.5~90 min, 43%~100%Z.fi; 90~91 min, 100%
Z & 91~95min, 100%~5%Z.ff&; 95~100 min,
5% RN 210 nm; C95 ZH 40 i B2 Sy
0~24min, 5%~22.6%/5; 24~27 min, 22.6%~
23.6% M 27~30min, 23.6%~24%Z.E; 30~31
min, 24%~29%Z.Ji§; 31~67min, 29%Z.JiE; 67~
74 min, 29%~40%Z.i§; 74~100 min, 40%~100%
ZJE; 100~101 min, 100%ZfiE; 101~105 min,
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Table 10 Results of qualitative analysis of main compounds in each component
Ao wEM A7 mmin mlz R ZHRE TR (mlz)
C40 Fhmg/NEEGHI C20H1sNO4™ 100.14 336.121 8 1E 320.090 91, 306.075 32, 292.096 04, 278.080 81
C40 H% 22 Hbgrn CioHiNOs* 7072 322.1063 IE 307.083 07, 279.088 32
C40 FHARFHERM CioHisNsO* 7462 302.1277 1E 286.096 50, 258.130 75
C40 HERI CioH1aNOs* 80.56 320.090 5 IE 292.095 95, 277.072 66, 262.085 27
C40 R/NGERI CoHi1sNO4s" 85.84 336.1219 1E  320.091 00, 292.096 25
C40 JEMp S C20H20NO4"  87.90 338.141 6 1E 323.118 01, 308.094 36, 293.070 89, 280.464 94
C40 ZRaH C20H20NO4" 90.07 338.1375 1E 323.114 26, 322.106 45, 308.090 67, 294.111 63
C40 E 7 gl C2iHxNOs* 104.53 352.1533  IE 336.122 10, 322.106 57, 308.127 32, 294.111 63
C40 FREEHERH) C2HisNOs  95.16 334.1062 1E 304.096 19
C40 2-F2 L2 ARHY CioH1sNO4s" 69.34 324.1217 1E 308.090 91, 294.075 23, 280.096 10
C40 13-FHA/NBERRIY CH2oNO4" 97.51 350.1376 1E 320.091 03, 306.111 60
C40 IR C4HeOs 0.86 133.0148 £ 115.004 13,71.013 73
C40 FriERRI CsHsO7 0.94 190.9292 i 154.999 42, 111.009 18, 85.029 55
C40 DM 361 4 QL) CisHisO1o 111 357.0635 £ 195.052 02, 179.036 01, 135.045 82
C40 AT CsHs07 1.35190.9292 i 154.999 37, 111.009 14, 85.029 51
C40 Jigrus) CioHisNsOs  1.61 268.1032 1E 136.06149
C40 FEHZABR CoHiNO;  2.63 166.0858 IE 120.080 67, 102.970 41
C40 LS CisHi60s 3.04 359.1002 1 197.046 46, 179.035 81, 135.045 76, 123.045 68
C40 B EM CoH100s 3.06 197.046 5 i 179.035 81, 135.045 72, 123.045 62
C40 HWE-T-0-p-D-H A HEHT CuHnOn  3.06 449.0958 i 286.942 87, 268.977 08
C40 4-O-p-D-HiEI MR RN C1aHa0s 4.28 315.110 0 i 153.056 44
C40 J5JLASERUIS20 C7He04 4.48 153.0200 i 109.029 85,91.019 14, 81.034 55
C40 L-to g iy CuHiN202  5.34 203.0836 1 159.093 48, 142.066 80, 116.050 98
C40 J5 L ASTEDS20) C7Hs03 6.44 137.0250 £ 119.014 11, 108.021 99, 81.034 52
C40 FilEmE4 TRl CiH2000  11.56 367.1053 11 193.051 44, 191.056 96
C40 SRR CisHis0o  12.79 353.089 5 1 191.056 96, 179.035 80, 161.025 18
C40 FEE/EZR CaH2006  13.66 369.116 6 1E 177.054 15, 145.028 06, 117.033 45, 89.038 86
C40 [ ZR I % FERRL) CigH20O010  26.57 371.1003 4 195.052 05, 193.051 62, 134.037 92
C40 —H RAHEEN Ci1sH»NOs* 89.55 332.1383 IE 317.115 05, 302.091 58
C40 wuchuyuamide I11'7) CioHN303 106.16 336.1218 IE 318.075 62, 304.096 50, 161.141 33
C40 RFHEH RN CaH3000  118.93 485.184 1 £ 423.183 65, 397.167 79, 383.152 50
C60 Frig &L CaH300s  34.21 471.1999 1E 427.210 30, 425.194 52, 161.059 25
C60 BRI CaH3000  31.51 485.1832 1 423.182 80, 397.166 96, 383.151 31
C60 6p- LB FE-5-FAT BRI CosHn010  37.52 5271940 i 485.183 41, 467.172 49, 383.151 15
C60 RIHE N ERET CaHosO9  35.94 483.1676 i 421.167 18,395.151 49, 161.061 29
C60 H Rt HR Al CaH30010 3111 501,178 4 4t 471.167 48, 411.146 24, 235.876 02
C60 RAFPITH K LHRARIT CsH3010  23.86 529.2051 1F 485215 39, 469.184 48, 451.173 77, 425.194 49, 393.131 99, 367.152 92
C60 2-F2 325 RBII CioHisNOs* 15.95 324.1218 IE 308.090 70, 294.075 13, 280.096 01, 266.081 21
C60 FHH:H RIS CaoHisNOs 2114 334106 0 1E 304.096 01
C60 y-Z LT RIS C4HoNO2 0.76 104.107 1 1E 87.044 33, 69.034 00
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b wam AFR wmin - miz B ZHBETHR (ml2)
C60 FrERERLT CsHsOr 0.78 190.9289 i 173.009 70, 111.009 03
C60 MIMERRIT CoH304 0.96 181.0254 IE 163.060 03, 135.007 40, 116.971 84
C60 JJLARERIS20 C7Hs04 1.47 153.0327 £ 108.989 01,90.808 21
C60 J LAk ELT20 C7Hs0s 521 137.0247 fi 108.021 84, 81.034 42
CO0 Hi e Bt 2 P 1) CyHnOn 1163 519.1892 fi 357.171 97, 151.076 77
C60 —HRKHENM CisHoNOs* 1753 332.1380 1E 317.114 83,302.091 55, 274.413 45
C60 H % & LT CosH3Or0  23.11 501.1784 fi 457.188 51,413.198 46
C60 RZABENIR-10-0-p-D-H i pE 17 CuHzN307 2622 4661596 1E 304.10709
C60 TB-F2E A LT CisHisN302 27.85 304.1069 1E  286.096 68
C60 PUZ/NEERHRY CuHaNOs 2391 340.1167 IE 176.070 36
C60 13-FHAE/MRERI CouHuNOs 31.34 350.1010 IE 334.085 85, 320.088 96, 305.588 81
C60 ARREZKIN CisHiOs ~ 31.76 285.0777 fi 267.067 02, 199.076 89
C60 1-B 3-F4k R A% 1) CisHisN302 33.07 304.1069 1E  286.096 53, 167.059 72
C60 14N-FIFE — S A Bl CioH1sN;02 3433 318.1225 1E 171091 16, 144.080 38
C60 1-FE-2-[7-F2 2-(E)-+—BR-9- M 2 ]-4(LH)-M i ) CoHxNO; 3458 3282257 IE 310.215 30, 186.090 74, 173.083 05
C60 euodirutaccin Al'7 CyHasOn 3513 5151576 fi 471.203 06, 162.839 43, 146.961 38
C60 EARKHHH CioHisN;0 1822 3021277 IE 286.096 59, 258.102 66
C60 1-FE-2-[7-52 2 —be 2 ]-4(LH)-W i ) CoHsNO; 37.10 3302415 1F 312.23102,284.164 76, 173.083 11
C60 AL CigHiN;O  39.97 3041069 IE 171091 11, 161.070 43, 144.080 35, 134.059 66
C60 1-FEE-2-[7-F2 5-(E)-+ = Bk-9- 1 2 -4 (1L H)-WE i L) C3H3NOy 41.92 3562570 IE 338.246 46, 186.090 87, 173.083 04
C60 1-F3E-2-[(42,72)-F = Hk-4,7-Z Wi 2 ]-4(1 H)- ) CuH;NO 4221 3382463 1E 186.090 87, 173.083 16
C60 wuchuyuamide 117 CioHiN303 4237 336.1217 1E 318.124 00, 304.095 89
Co0 ZHER: B! CisHssOs  44.86 677.378 1 fi 415147 16,397.136 47, 279.233 80
C95 EEARKHRIT CisHieN;O* 22.11 302.1277 IE 287.10449
€95 7B-FRHE RAEHE YT CisHi3N302 41.36 304.1072 IE 286.096 83
€95 FM/NEERI CHi7NOs 5845 3521169 IE 337.093 51
C95 AL CisHiN:O  61.45 304.1435 1E 17109129, 161.070 62, 144.080 51, 134.059 80
C95 RIRBER BT CisHisN;O  68.64 288.1122 1F 273.089 17
C95 A RRHHHLT CHiNO - 90.13 342.2782 1F 173.083 25, 186.091 03
€95 1-HE-2-[7-REA(E)-T Z00-9-1f 241 H)-Me A D CxuHiNO; 7409 3562574 1E 338.246 80, 186.091 02, 173.083 27
€95 goshuyuamide I17 CroHioN;O  74.53 306.159 1 IE 173.107 10, 144.080 55, 134.059 86
C95 1-H3-2-[(2)-T-4-15HL)-4(1H)-1E 5 B CioHsNO  77.53 2842002 1E 200106 60, 186.090 97, 173.083 01
€95 1-HUEE-2-[7- Bk B-(E)-+ = Bk-9- i 2 ]-4(LH)-Me it 1) CuH3INOy 77.69 354.2416 IF 22828738, 186.090 84, 173.083 19
C95 1-HE-2-[(3E,6Z,9Z,12E)-1 F1%-3,6,9,12- Wi 1-4(1LH)-WE# BT CosHINO - 77.74 362.246 6 1E 200.106 54, 186.090 87, 173.083 11
€95 1-HEE-2-[(1E4Z,7Z)-F —Tk-1,4,7-= W5 5 ]-4(1 H)-WE i 1 7) CaHsNO 8045 308.1999 1F 186.090 96, 173.083 16
C95 MARHER KB R ML CuHuNOs 8049 3722520 IF 173.083 31
C95 1-HIE-2-1E T 2e-4(1H)- WA T CioHzNO  81.34 2862157 IE 186.091 19, 173.083 08
C95 1-H3E-2-[(4Z,7Z,10E)-1 =T-4,7,10- = W5 1-4( L H)-WE T T 17) C3HoNO 8320 3362311 1E 186.090 94, 173.083 19
C95 1-HEE-2-[(Z)-1—Tk-6- M -4( 1 H)-vE v i SU7) CaHoNO 8324 3122311 IE 200.106 45, 186.090 94, 173.083 22
C95 1-HIEE-2- 28 FE-4(1H)-ME ARl CoHNO  83.89 3002313 IE 173.08327
C95 TZJH R LS CiH402  84.75 2952260 1E 179.14279, 151.111 54, 93.070 21
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Hor WEY AFR wmin miz R ZRBETER (mlz)
C95 1-HH:-2-[(4Z,72)-+F =T5-4,7- I 5141 H)-" o U] CxH3NO 8543 3382466 1E 186.090 94, 173.083 15
C95 1-F3E-2-IE+—Fehk-4(1 H)-WE w7 C2HsNO  86.20 314.2468 1E 186.091 02, 173.083 39
C95 1-H3E-2-[(6Z,9Z,12E)-1 Filk-6,9,12- I ]-4(1H)-ME HEHUT CosHasNO  86.52 364.2625 1E  186.090 96, 173.083 21
C95 RIETER w7 CxHnNO  87.29 3402625 1E 256.169 07, 242.153 27, 228.137 60,
200.106 40, 186.090 90, 173.083 15
C95 2-F =k s-4(1 H)-Me i it T CxH:NO - 88.11 328.2624 1E 186.091 09, 173.083 15
C95 1-HH:-2-[(6Z,92)-+ Filk-6,9- I 5 1-4(1 H)-Me v 1) C2sH3sNO  88.63 366.2782 1E 228.137 85, 186.090 91, 173.083 16
C95 ZE RAHHER M CsH3sNO  90.13 3422782 1E 186.091 03, 173.083 25
C95 1-HHE-2-[(Z)-T Fihk-10-15 35 ]-4(LH)-1 7 B U 7) C2sHyzNO — 90.98 368.2939 1E  173.083 28, 186.090 82
C95 1T & R AU Ca6H30010  26.80 501.1790 47 457.189 30, 413.199 13
C95 MT & R AU CaH30010  27.98 501.1789 4t 457.189 30,413.199 28
€95 wuchuyuamide I10'7 CisH17N303 29.63 336.1331 IE 318.122 89, 161.070 60, 134.059 78
€95 euodirutaecin Al'7 CaHasOu 29.85 515.1583 47t 471.168 40, 383.152 40, 146.918 72
€95 euodirutaecin B[ CaHasOu 30.83 515.1583 47t 471.168 30, 383.153 99
C95 RAKHEwH KN CaxH3000  38.71 485.1840 i 423.183 62, 397.168 03, 383.152 22
C95 RZEHE N ERRENT CaH2s09  50.96 483.1683 41 421.167 97, 395.152 44, 161.061 65
C95 RAKHEFELIT CioH2N30  53.22 308.1747 IE 134.059 81
C95 RAHIH K LETET CasHnO10  60.98 527.194 6 47 485.183 87, 467.173 25, 383.152 01
C95 6-B- LB IL-5-FhrigTE &I CasHnO1o  64.78 527.1948 171 485.184 20, 467.173 95, 383.151 89
A 7 B
3
s 8 5
6 4¢
v b 1 2 | 1 23 78
\ S Vel 1 U I L Y A [ BN N
0 40 80 120 160 0 40 80 120 160
t/min t/min
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|9 12 |
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E l18 l18 F 1618 [18
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17240 nm
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B S-ARUHBT OB 6-ZGAREN  7-ERER/NBER 8- AR 9-FE RIARHIN

i
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16-58 4k /N BE
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tetrahydroberberine  11-rutaevin  12-limonin  13-evodiamine
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17- R
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E-C95 #4r F-C95 XM
10-1U &/ B ik

18- R AL
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14-dehydroevodiamine

LR 2-RARAAT 3-30EL 4-R/NEE
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15-7B-hydroxyrutaecarpine

2 C40. C60. C95 A5 FN%FHR S UPLC
Fig. 2 UPLC results of C40, C60 and C95 components and references
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100%~5%Z.fi§: 105~110min, 5% M Kl K
N 327 nm A1 240 nm22231, I (REZ ) 2020
SRR E AT TR 48R0 o K BRI 22 1
By BERTERR. FOER. RN, BB S
Bl ZGARG. ERER/DNEERR. EPBE OB, PUSNEE
Bl REEE R, IFFESE R RAEER. 7R R
FEPTIRIE FA/NBERR . RETERIN . A R A

WO b R, P EEE A S 1.0 mg/mL, UG
TR SO AT R EERRE SR S TR VA T
PASTE IR BN AR (X0, WETRUNARER (V) 4
HIbRHERIZR, A FEROVEMELE (SN =3, E&ET
BRAY SIN=10. fERLI T RIREEVEREIN, Frafead)
MEMERRB R (r=20.9993). FIHHE. rE.
LRVEVE R . AT PRATE &R PRI 11 ffos

x11 EYEVEAGRE. RUTREEE TR

Table 11 Regression equation, lower limit of detection and quantification of compounds

Hoy W& EEWEE: r LEMEVE R/ (ugmL ™) AW R ER/(ugmL™) & FR/(ugmL™)
C40 & 241t Y=10117 X—1521.8 0.999 8 2~50 0.18 0.58
EERKYI Y=9775X—5061.8 09995 1~20 0.20 0.66
B Y=10228 X—3765.8 0.999 3 1~20 0.18 0.60
FNBET Y=19014 X—1109.9 0.999 7 1~20 0.07 0.24
AEPNBT S Y=21611 X—4192.5 0.9996 1~20 0.06 0.21
B Y=20815X—5620.3 0.9997 1~20 0.07 0.24
ERTR/NBEDH, Y=22361 X+2254.5 0.999 4 1~20 0.12 0.40
A o rEwR Y=21499 X—4648  0.999 3 1~20 0.13 0.42
C60 EHRKH Y=29 850 X+2890.1 0.9999 0.5~50 0.02 0.06
=N Y=55653 X+1618.2 0.9999 0.2~20 0.01 0.03
RRHE R Y=3442.4 X—351.02 0.9999 1~50 0.22 0.74
e s Y=3849.4 X—2366.6 0.9997 2~100 0.16 0.53
RIEBE, Y=41303 X—1249.3 0.9999 0.1~50 0.004 0.014
C95 EEARKHM Y=12 111 X+82.493 0.9999 1~20 0.05 0.17
TB-FF R RTL Y=17 162 X—2116.9 0.999 9 1~20 0.12 0.40
A/ NBE Y=19842 X—2314  0.9999 1~20 0.10 0.32
RIEBE, Y=20749 X—2555.5 0.999 9 1~20 0.08 0.27
LS TLT Y=31707 X—14532 0.9999 2~50 0.04 0.12
TE SRR Y=9219.5X—54.69  0.9999 1~20 0.06 0.21

223 JiiktEEER

(1) FEE R BURAXTIR A, Esmt
FE 6 I, MRHEbnEth 2k 1Sk AL, 15 H RSD
1, BHNKEEESER., ES 6 d AR ExT
HE I, AR A v il 2R A4S BB, THE
RSD fH, f3HIEFE% . 455 H AN H % E R
RSD 73N 0.410 4%~1.777 5%F1 0.194 4%~
1.881 4%, Ut BHAX 3 KE % F R o

(2) EEMRE: %W “22.17 TR L AT
il 4% 6 M ALk, 23 aliEAT UPLC A&, ¥
Pt il 28 A AR 439K B2, 7H 5 RSD fE.. RSD N
0.313 0%~ 1.854 0%, Ut HiEE TR LT,

(3) FaE M. Rl —m At IE R, e
%5 0y 2 4. 8. 12, 24h K, MR HEARAE M 2R

R, 115 RSD {H. 24 h FaeE 36 1) RSD
N 0.407 3%~1.899 9%, it AFEMFEE .

(4) IFEREICRRES: B 5o o SR LA
AL 6 i, TR R S B S B
50% ~ 150% 7] e R 25 i N 2005 298 BE 110 0 R
AR, RYE AR T ZRSRAT I BT, 15 AR
P BN IR [T 26 = (Rl & — Wl UG &)/ I N &t
& A IR E 43 E AT RSD A o 45 SR A5 I RE [a) )i 2
N 98.37%~101.57%, RSD 4 0.515 9%~1.937 0%
(£12), FFERMER.,

2.2.4 FESIGE 3 ANTZ40h EEAEYR S
FIEr il e s LR 13, NFE 13 Haf A1, C40 4
o3 H iR e T R A BRI /N B, L VR B
BB ORI NEER; Co0 Ay TR SR
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Table 12 Results of recovery test
Wy ey PREMAG R g [l RSD/ ey MR A/ Rl g [/ RSD/
Hg ug % % Hg Hg % %
C40 1% =l 238 220 4.58+0.03 99.89 1.2309|C60 REHEE 690  9.50 16.44%0.12 10043 12480
FERFEEH 087 084 1.71+0.01 100.54 1.4829 S R 2171 2929 50.55+0.68 98.78 1.9053
T 252 231 4.86+0.03 101.21 13435 R 031 039 0.71+0.01 101.53 19370
F/NBET 1.04 095 1.9940.01 99.71 1.5574|C95 XA FKEM 335 195 5284004 9991 12412
FEMBICH 073 065  1.3940.00 100.90 1.6759 BB REEAL 197 180 3.76£0.02 99.66 1.2572
iR 0.54 042 0.96+0.00 100.96 0.7383 EL/NBET 237 263 5.01+0.03 10035 1.1372
HhEVNEERL 977 1138 21.2640.15 100.97 1.2645 SRR 447 372 8.1940.02 100.09 0.5159
EHEFOHR 167 161 328£0.02 100.03 1.5449 FIR BN, 11.13  12.10 23.32£0.08 100.76 0.6862
C60 LERFHM 236 334 5671008 9837 1.6735 ZRAREH LI1 095 2.054+001 99.02 1.1736
PUE/MEERL 013 0.9  0.32£0.00 101.57 1.4465
*13 HEPEFERNEE
Table 13 Contents of main compounds in samples
Yo am Wi /mg S Y A A A i e W /mg S 5 A G B
Tl Lt/ % BEN/% bt /% /%
C40 EHE/NEERL  300.17+£16.43  32.96 20.15 C60 EE R 2.71£0.77  86.86 6.87
PR 77.91+£4.89 8.56 5.23 EY 3L 0.10£0.02 3.21 0.25
EPi o 51.80+3.27 5.69 3.48 N3] 0.0440.01 1.28 0.10
R/NBET, 32.01£1.96 3.51 2.15 C95 RIBE U 0.66£0.02 3693 4.14
FEMBE IR 21.9610.94 2.41 1.47 T, 0.33£0.01 18.44 2.07
2% 17.6940.30 1.94 1.19 TB-FRFE RACH I 0.1540.01 8.32 0.93
iR 16.61£0.86 1.82 111 TEREEH 0.1020.01 575 0.64
FEARFEE,  8.6610.39 0.95 0.58 FERKH 0.10£0.01 5.47 0.61
C60 Frigw & 6.08+0.20 - 15.40 A NBET 0414005  22.68 2.54
FRRPH R 2.07£0.31 - 5.24

e, S5REEERFNZMESTRERS, HM
hnEr gz T H AR 7 C95 4 b SRS B AN 5
TR EE RS, AN %44 A YR
=1 55%LL E.
3 g
31 HIRIZENM

T G UL E IR = BEEVE RSy, (RIS
BB HEMNE S RN . WP CiE, 7
B RN BAR A 2R BE I, (HFR IS AT
TEFER B, AIBURET. 40 A A8 R Gt A i
AR(25-201, 4 H 5 /0 & AL E BTN A R MEA K. 1R
HyhZHRIES T, BIirEERESEMME S
WE S, TR SR, BT &SRR
BRI A 2 o 0% R B AR P 2 D S R S
AR, RPEIBOR, T S 2R B R R AR e g g i

IR AE IR, AR . R T N
TAFAEZE S, GRSV RE AR AR — Rl 71
AR AT R e . AR IRIE, SRR
FUB R RN B — PR R 2lifh, FTfS A2 &AL AEY)
BRI B B IRAE (38.47%) U0, T HL, X Fhyemi 7=
WA RERE R R AT S W R R, ik,
ARHIF TR FH 20 53 Hp 25 T2 R 1) i A P 23 B i 7
W, B AR TR IR o Bt 1 O Ok B 4y 5
(1 E 11
32 EMEEMR

T2 Cc40 A4y EESA 31 Mtk e, H

RS B e R N R R/ INBE . 4 4y S A,
JR BRI 61.13%, LR NPEIELEYIN, 2

B FER YA S - C95 Aoy TS 36 MiikE
v, (PN R IRAR, R4 SRR

A~ EL L2y
= BB 1A
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GORARVER /N B AR BB, B Mg o A o ] A )
290 A ST R BN 11.19%, 5
C40 53 F ik 60%. C60 214> 15T 32 Fiik
a1, HhEEREIOVITES R, HFHIESR

PSRBT R F AN 5 %20 57 11 20.65%, AR

BoY o R C40 A1 C95 S BAVEAE AT A )

BSR4y, Co0 A NIk :m KA . EME

FOTE—PUESE TR XA 4 B L) SELA AR

PRI T 5 3R 2RI = R0 B, R &40 1 2

PR VERNBRE A L, 3 N IR RN e g gt

AT Ay BRI TE, W LAERAG B B 4L 70 o 2538 AL 7
AT TGS [ BB 1) e < ALRC AL A o0 ) %

TZ, gl ity &8s, MEfE, Hit

— BB IR SN 5y TR 2RI BE 5 T RR Al
RBAR AL F ARG EA AR
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