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Abstract: Objective To evaluate the quality of Uncaria rhynchophylla collected in Guizhou province based on combinative
methods of HPLC fingerprint and multi-components determination and chemical pattern recognition. Methods Tottally 18 batches
of U. rhynchophylla were randomly purchased from Guizhou traditional Chinese medicine market. The fingerprint of 18 batches of
U. rhynchophylla was established by HPLC. The similarity of 18 batches was analyzed with Similarity Evaluation System for
Chromatographic Fingerprint of Chinese Materia (2012). Five alkaloids were identified, and their contents were determined by
external standard method and one test and multiple evaluations (QAMS). The hierarchical clustering analysis (HCA) and principal
component analysis (PCA) were performed by SPSS 26.0. Results Totally 28 peaks were identified in the fingerprint of U.
rhynchophylla and five of the common peaks were identified as isocorynoxeine, isorhynchophylline, corynoxeine, rhyncholphylline,
and hirsuteine by reference substance. The fingerprint similarities of the 18 batches indicate that the quality of U. rhynchophylla in

the market varied greatly. According to HCA, the samples were divided into three groups. Five principal components were selected
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for comprehensive evaluation by PCA, and the comprehensive scores of eight batches were greater than one. The contents of five

alkaloids in 18 batches were calculated by the methods of external standard method and QAMS. GraphPad was used for difference

analysis, and the results showed that there was no significant difference between the two methods. Conclusion This study showed

that the quality of U. rhynchophylla differed greatly in the market, we have successfully established the multiple evaluation method

and the external standard method for the determination of five alkaloid components, providing a reference for the improvement of

the quality evaluation of uncaria hook.

Key words: Uncaria rhynchophylla; alkaloids; fingerprint; one test and multiple evaluations; chemical pattern recognition; quality

evaluation; isocorynoxeine; isorhynchophylline; corynoxeine; rhyncholphylline; hirsuteine

OB 2 W OE R MY W B Uncaria
rhynchophylla (Miq.) Miq. ex Havil.. K " £ B U.
macropylla Wall\ B# & U. hirsute Havil.. "¢ U.
sinensis  (Oliv.) Havil. 3¢ & W R % B U
sessilifructus Roxb. [T iy 89 287, B H 85 V98,
F0 2, BA L RGE I RGP A5 D0, F TR
PN Bl AU il 4R v AR L Sk R R S VR T
[ Ff 2 2 0, 5 R JBR B TR UKL 22 32 UKL AN 2 B SR
LA 27 ol g o) 0 ) A G Y. BAR 2
T TR T, B A DR PO I I R R 2 R G
FHIVERI] 8 i 0 4 84 B L 7 B )RR B R AR R
TER™.

P T E P ATAE I 2= Bt e JE SR A TR
WAL EEHBIX ) o B A% A IR R , G AR,
WHA/EER, AMEEEEZ R L, E&54HEYK
A, R 3 A4 I TE L 250 7 R o 256 B R R A
i 2 — (B A B R TR 2 K 55+ DU T
FEFLRIAT 2035 48 5t H AR ) 3R H 0 S K R TE
2okt RS E b 2R AR T AR, A A 4 T TE S b 24 4
F 2 7 X o (] 55 Bt 5% T SRR 53 AR 7 I AR 7
KIF R L1853 6 1) 3 ) 18 & [2022]2 5 30 25k
Bt AN WA S 7K T L h o < L AR LR RS
HEGE MG L=k R . B 2 Bt ML St
2R, E BT N AR 7 SEAKOA, B TR AE R E 3R 12
AP RSN TS, 2011 4 E TR S R
AE“ ST B 7 Dy b PR AR 77 i, 2021 45 B ok A
TR 15 J3Rw, M IR P, EEE PR SN
ST = R MR A B A

VRN D BRI T E R Jm o X, B AE B M i
T AR KR A2 PR S /D H RO = 24 v 2
25 B 2507 X2 = A0 Al 2 22 5 TR I 4
LR 2, 5 B A A e R AR VR EL, T 2
P, i B2 22 AN 55, 7 B RS IR 9T BOR A 245 %
4, (o 24 492020 47 R A0 B4 TRE R G S B TR Bkt
177 e M, S Z N B R bR e . DA
WFICUREE T SR MR 25 T8 1 18 ke R 254, 2

37 HPLC f8 20 B3 , R F HPLC 4 brik Al — il 2
PPV S ) T o T 24 R M R AR BRI AT £ B
B, G5 A AR R T SR 25 M T 3 1 1
TR AT TR VTN, D B TR 24 6 1) IO R s A T SR it
b -

1 #H
1.1 #%#f

18 5 i 24 44 253 ) SE 1 B PH i 2584 T 3 (3R
1), 8 5 M B 245 K5 F U2 M4 8 v B RHE )
EJE U. rhynchophylla (Miq.)Miq.ex Havil. UR.

R1 HRKEER

Table 1 Sample source information

s U s U
S1 [ FINA S10 FEMR R i
S2 FHUE B Si1 KIt85
S3 GCIRUAT S12 FEREAT
S4 o st N S13 WL
S5 [EE A S14 FERYAT
S6 o] 1 [ A4 7 S15  BRUH A HE =itk 36
S7 AUE R LR S16 W EEAT
S8 BT 4T S17 ISV
S9 BT S18  RALEEHLA

1.2 FEUEHE

Ultimate 3000 1= 2% #H « PDA £& | 2§ ( Thermo
Fisher Scientific, USA) ; Agilent HC-C,; (250 mm X
4.6 mm, S pm) \ME204/02 J3 53 2 — 43 #1 KT LA RE
B-FER 2 G C RO A PR A 7] ] HH-4 208 15 7 7K
W an g ) = AP AR BHE A TR A 7D s KQ5200
8 P P AL CRS LU T 8 A SR A IR A FDD 5 J209A-4
25 FR AL IR P B0 55 K 55 AR
1.3 EZERKF

Bl T R (AL 5 76-66-4) S B4 7 B (L 5 6859-
01-4) « 2 S H JHE B (AL 5 630-94-4) . 57 2 &8
Bl (HE 5 51014-29-0) 2= & F ) Jik Bl (H1k 5 35467-
43-DVE T il S AR IR A F] &5



$F46% FE3H 2023F3 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.3 March 2023 - 585 -

K35 KT 98% 5 T i 4 FH I (R VT o 4% R AL 2% 1K
FUA PR 2T s R A 8N . & b IR K IR B
1% i B R iz 55 K R0 351 9 J3 A 4, oK g Tk i i 4l
7K

2 FHESHER

2.1 ARAECHIF BT &M

2.1 AR RIE A E S B e R e, I 40 B
i, K 2R AL 2.000 g, B ZEP R . MK
Z R ) 2.0 mL, 3% ¥ 30 min, K5 2 0N & B
50.0 mL, % ZERR &, KW N # RN R EL 1 h, BG4 #b
SRR R IR, B R VI, R B R EUEWR
25.0 mL, £ T, 5RO\ 10.0 mL H % 4 3L 4= 567
fif , K5 %% B 5.0 mL T 10 mL EP & 71, ] 0.45 um
TAFLIE MR I, 73 A VA T

2.1.2 PRSI o iR R ELE R
4.72 mg- 544 BB 4.06 mg 22 S BERR 3.90 mg. 5+
LA R 4.14 mg. £ A BB RE 420 mg & T
5.0 mL 5= A, n I A 0 R 2k ) R R B A
54 0.944.0.812.0.780.0.828.0.840 mg-mL™" [ %}
HE AT, B UK &

2.1.3 (ilff AiEF N Agilent HC-C (4.6 mm X
250 mm, 5 um) ; it 20 A8 N 5 mol- L™ B R & — N7
WA -FBE(B) s AR 4 1.0 mL-min™ s £ 38
25 °C s il K 245 nm®; BERE RN 10 pl; B
e Bt 46 1 - 0~10 min, 30%~45% B; 10~25 min,
45%~56% B; 25~32 min, 56% ~ 64% B 32~
34 min, 64%~74% B;34~40 min, 74%~76% B.
2.2 W EERENL

221 TEMEHEE  RA X ESIE R
T B St R R ) 1) 2t ] DL IS

222 K PFERES RS AR R — 8 R RO R
K (S1)2.000 g, 4% “2.1.17 T J7 14 ] £ A5 X i 945 9
AL IR 2137 It 15 25 AR ERE 6 U0, LB IR BB
2 MR T AT 21 2% 1A e AF 65 DR B IS ) IR 0 U [
FR RSD 21 /8 T 3.0% (n="6) , Ut B 1% J7 ¥ 45 %5 ¥
RIf.

223 FREMEREE R RIS R RO R
A (S1)2.000 g, 1%“2.1.17 T 75 12 ] 4% A b i T
ST =R N CE 0.1.2.4.8.12.24 h, Ff %
HR“2.1.37 I th 38 2 AR AT S B E o DL TRk Rl A
N2 BT AT B 4 AT G FH O OR B I ] AIRH X U
AR B RSD 41/8 T 3.0%(n=6) , 1t W 3o T v W A
R T B 24 h N FAE T R

224 HEEMWRE 2500 % FREUE — 8 BRI

4

1
2
M 4
35
5V SE— J I T——

il

L

0 10 20 30 40 50
t/min

1-5 2 S BRI 2- S B RR IR, 3- 23 S AR IR, 4- 0 R S- R A B
TR

1-isocorynoxeine; 2-isorhynchophylline; 3-corynoxeine; 4-rhynchol-
phylline; 5-hirsuteine
B1 RBEXR&EEIEA) BHLRERS1(B) RS RA
& (C)HPLC it &
Fig.1 Mixed control solution (A), test solution S1 (B), and
negative control solution (C) HPLC chromatograms

FM AR SD6 4, 545 2.000 g, 4%“2.1.17 35 75 1 4%
AR T VA, T FR2.1.37 T (A3 S R AT 2
SE . VAR RBRAE N 2 IEH ST 2 & 2L W AE AR
B R 1) TAF o) 068 T AR RSD 22178 F- 3.0% (n=6) , it
BiZ 7 EE M R AT

2.2.5 HPLCHRSUEEA e SR AL HIgEFR N B 184t
) R R P K AR A1) AR S VR R, SR A T SR
W R R s o B RS AR LR OE I &
G (2012 4ER/) ) » 73 5 BA S12 S IR ALy, 15 B I 18]
Tl %6 FE N 0.5 min, B RE (] BE N 100, 385 2 SR IE &
H Bl VT C A= B2 e S B, SR A b A 3802 4R ik
T 25 14 B R AR SO (R o TERBEIR  HR S0
PR e T R 28 AN . X R G B A A
T H A S A g (1~5) 53 5 R 7 L S R
)RR 2 ST BT 2 R R, LI 2.
2.2.6 HPLC RGBS AHRLEE 73 IR 2
T A5 P AR AL E PR A R GE) X 18 L4 B i HPLC
T or B0 DAL K R BEAT AR PPN . 45 sk 2 B
7~ 18 #4419 AH AL N 0.377 ~0.954 , £ i 11
B oS A LR 2= R, R I bk
BERBRK.



-+ 586 - $F46% FE3H 2023F38 "éﬁ-ﬂ'[ﬁti. Drug Evaluation Research  Vol. 46 No.3 March 2023
4
P I RS .
Y 5 8  BECORD LGS MR, .‘A,..:A/m)* ) i o Eg
= - : e vy R 3 ]
1 - Adaes S PRV so
[ 157 § o Do sooeent k‘: t.:..-.‘ ““~Eﬁ§8w~« : i Eg
P\ adese oo F S, SROUD SN AR RINCOOUIY, B, | Dol ¥\ Denier ¥ Do "5t
i SRR 2
0 10 20 30 40 50
t/min
137 25 VR TR B 5 2- 5 A FRR TR« 3- 205 S B0 TR 8L 5 4000 JR L - 5- 25 S B R Rl
1-isohydrorhynchophylline; 2-isorhynchophylline; 3-dehydrorhynchophylline; 4-rhynchophylline; 5-dehydrohirsutine
E2 HPLCiELEEEAEAT RIELEIE(R)
Fig.2 HPLC fingerprint common mode and control fingerprint (R)
%2 HPLCIEZEEMBMUELSH
Table 2 Similarity analysis results of HPLC fingerprint
s Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11  S12 S13  S14 S15 S16  S17  S18
S1  1.000 0.321 0.672 0.923 0.950 0.263 0.187 0.544 0.459 0.757 0.870 0.336 0.746 0.236 0.987 0.265 0.192 0.864
S2  0.321 1.000 0.254 0.290 0.288 0.962 0.881 0.379 0.345 0.236 0.341 0.877 0.173 0.881 0.382 0.943 0.845 0.271
S3  0.672 0.254 1.000 0.861 0.829 0.244 0.139 0.893 0.875 0.909 0.760 0.372 0.910 0.223 0.627 0.213 0.141 0.908
S4 0923 0.290 0.861 1.000 0.990 0.260 0.173 0.684 0.608 0.942 0.918 0.331 0.939 0.240 0.898 0.249 0.179 0.984
S5 0.950 0.288 0.829 0.990 1.000 0.263 0.185 0.656 0.578 0.908 0.934 0.328 0.903 0.246 0.925 0.258 0.193 0.968
S6  0.263 0.962 0.244 0.260 0.263 1.000 0.947 0.332 0.308 0.238 0.320 0.814 0.176 0.951 0.317 0.991 0.937 0.258
S7 0.187 0.881 0.139 0.173 0.185 0.947 1.000 0.180 0.157 0.180 0.203 0.691 0.116 0.956 0.231 0.966 0.973 0.168
S8 0.544 0.379 0.893 0.684 0.656 0.332 0.180 1.000 0.980 0.680 0.662 0.488 0.678 0.259 0.521 0.276 0.159 0.730
S9  0.459 0.345 0.875 0.608 0.578 0.308 0.157 0.980 1.000 0.617 0.588 0.520 0.618 0.236 0.436 0.252 0.144 0.661
S10 0.757 0.236 0.909 0.942 0.908 0.238 0.180 0.680 0.617 1.000 0.814 0.260 0.993 0.252 0.712 0.227 0.183 0.961
S11 0.870 0.341 0.760 0.918 0.934 0.320 0.203 0.662 0.588 0.814 1.000 0.435 0.806 0.260 0.873 0.295 0.204 0.899
S12 0.336 0.877 0.372 0.331 0.328 0.814 0.691 0.488 0.520 0.260 0.435 1.000 0.211 0.691 0.397 0.776 0.648 0.323
S13 0.746 0.173 0.910 0.339 0.903 0.176 0.116 0.678 0.618 0.993 0.806 0.211 1.000 0.187 0.702 0.164 0.123 0.964
S14 0.236 0.881 0.223 0.240 0.246 0.951 0.956 0.259 0.236 0.252 0.260 0.691 0.187 1.000 0.276 0.965 0.979 0.244
S15 0.987 0.382 0.627 0.898 0.925 0.317 0.231 0.521 0.436 0.712 0.873 0.397 0.702 0.276 1.000 0.320 0.241 0.836
S16 0.265 0.943 0.213 0.249 0.258 0.991 0.966 0.276 0.252 0.227 0.295 0.776 0.164 0.965 0.320 1.000 0.964 0.238
S17 0.192 0.845 0.141 0.179 0.193 0.937 0.973 0.159 0.144 0.183 0.204 0.648 0.123 0.979 0.241 0.964 1.000 0.176
S18 0.864 0.271 0.908 0.984 0.968 0.258 0.168 0.730 0.661 0.961 0.899 0.323 0.964 0.244 0.836 0.238 0.176 1.000
R 0.846 0.500 0.920 0.948 0.935 0.481 0.378 0.824 0.768 0.914 0.893 0.542 0.897 0.448 0.831 0.460 0.377 0.954
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Table 3 Eigenvalues of principal components and

cumulative contribution rate

VIR R T A

‘/ TRE B TEE BB
RO gy PERORBUL L EECRRU
A k% S RE%

1 11.574 41.335 41.335
2 6.880 24.572 65907 6.880 24.572 65.907
3 2,173 7.7760 73.667 2.173  7.760 73.667
4 1.911 6.824 80.491 1911 6.824 80.491
5 1.431 5.110 85.601 1.431 5.110 85.601

11.574 41.335 41.335

H1 2 3 A, SREEUREAEAE K T 1 /9T 5 AN K
Iy, ER 1 BVERIEAE N 11.574, TTHRE N 41.335%;
TR 2 IR AEAE 9 6.880, TTHR % N 25.572% ; T
55 3 BIRRAEAE N 2,173, TTHR RN 7.760% 5 £ B 4) 4
RFAEAE 4 1.911, DTRR %0 6.824% ; £ B4y 5 I Hr
FEAE N 1.431, TTHR R N 5.110%; 5 A4 3 Bl 73 BE S B
B H 85.601% M FEAFE . K4/ T 5N ERK
or5 28 N (R A G R B 1 FE sy R
SR T % 26.15.24.21.17.18.25.16.13.22.
65111 F128 [ 5Tk -

x4 ETFHEIER

Table 4 Component matrix

1 2 3 4 5

26 -0.903 0.262 0.169 0.102 0.065
15 0.894 0.367 0.102 0.001 0.026
24 -0.887 0.184 0.173 0.240  -0.016
21 0.887 0.215 -0.296 0.067 0.007

17 0.882 0.164 0.018 0.188  -0.133
18 0.865 -0.149 0.246 0.010 -0.219
25 -0.845 0.249 0.237 0.133 0.078
16 0.831 0366  -0.369 0.069  -0.005
13 0.761  -0.137 0.384 0.358  -0.035
22 -0.740 0.283 0.204 -0.164 0.229
6 0.732  -0.375 0.316 0.131  -0.182
5 0.676  -0.574 0.335 0.061  -0.057
11 0.627 0.547 0.057 0.003  -0.128
1 -0.621 0.215  -0.032 0.388 0.008
28 -0.576 0.243 -0313 -0.251 -0.250
8 0.452 0.841 0.147  -0.214 0.187

12 0.399 0.740 0.027 0.237 0.366
7 0.498 0.710 0.167 -0.416 0.015
10 0.138 0.703 0.335 0.341 0.352

20 0.411  -0.700 0.149  -0.202 0.378
19 0.395  -0.695 0.146  -0.207 0.448
2 0.119 0.671 0.177  -0.600 0.234

4 0.660 -0.664 0.253 0.003 0.011
27 0.427 0.632 0.021 0.332 -0.362
3 0.279 0.631 0295 -0.457 -0.238

9 -0.311 0.532 0.497 0.378 0.069
23 0.501 0.467 -0.671 0.115 0.071
14 0462 -0.067 -0.418 0.286 0.545

T & T R BT R BT R R 9 A E & R
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BRI R —
2.5 AMREMNESTHEMRNSE
251 LMERRFL KB WO IS OE &
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x5 ISHMBRRAFNERS AFESMHF
Table 5 Principal component factor scores and ranking of 18 batches of U. rhynchophylla

G5 ERNUES EmS2HBS EMS3ES ERS4ES ERSSES HAEN e
S1 1.941 -5.074 0.154 -1.160 0.154 -3.985 13
S2 -3.930 -0.485 0.030 -0.703 -0.144 -5.232 16
S3 4.879 6.663 0.763 -2.765 -0.418 9.122 2
S4 2.103 -3.25 -0.089 -0.763 -0.780 -2.779 10
S5 3.517 -1.474 0.830 0.111 0.959 3.943 4
S6 -4.362 -0.044 -0.029 0.086 -0.128 -4.477 14
S7 -4.36 0.586 0.320 0.668 -0.265 -3.051 11
S8 1.795 1.717 -2.890 0.887 -0.375 1.134 8
S9 2.737 2.131 -3.656 1.499 1.358 4.069
S10 1.174 0.656 0.116 0.802 -0.833 1.915 6
S11 0.513 -2.081 -0.299 -0.667 -0.581 =3.115 12
S12 -3.000 2.800 1.140 -1.965 1.884 0.859
S13 3.171 -0.977 1.385 0.306 -2.645 1.240
S14 -3.841 2.318 1.877 2.373 0.945 3.672 5
S15 0.162 -2.731 -0.681 -1.155 -0.295 -4.700 15
S16 -4.226 -0.156 -0.383 -0.092 -0.649 -5.506 17
S17 -3.218 -0.564 -0.932 -0.085 -1.077 -5.876 18
S18 4.949 -0.035 2.345 2.625 0.580 10.464 1
] 053 51°40.210 00.0.105 00.0.042 00.0.010 50 mg-mL™" [{]
\ TR A 0T HR S VA . A B 10 L, #%2 R “2.1.37 T
5 coh S120 gg1s O 2% R AT A B e, 10 SR TR, DA U T ARUA
1 oS8 — s N N - .
. osig @8I0 8168756 AL, HEAE 0T B IR FE AR AR, 2 S AR A
< ses12 | % ORI 22, 3SR IC R AT R, W 6
B o5 9515 2.5.2 FEEERE  REREBURAXEEEE 10 pL
] os1 HENHPLC X, 3% IR “2.1. 37 Wi (il 26 b 47 & &
s W E % B2k Ff 6 I, I g AR, 15 RSD /M T

"o 8 6 4 —2 0 2 4 6 8
1]

B4 18HLBERER PCA Z4H A E
Fig.4 PCAtwo-dimensional scatter plot of 18 batches of U.

rhynchophylla

S B BT &k FE 4 i D 0.203 004 0.101 50,
0.040 60.0.010 15 mg-mL"", S HREIRI R SR E 5
%1°40.195 00.0.097 50.0.039 00.0.009 75 mgmL™,
S 25 SR R R Joit R E 433 9 0.207 00,0.103 504
0.04140.0.010 35 mgmL "', Z-5 B RERR I T i 47

2.0% , 45 TR I IZAER R 2% B R 4T .

253 FRoEtEIG RS WO IR — B T Rk
oh VA 10 uL, 43 A T 04 1.2.4.8.12.24 h, %
HR“2.1.37 T8 3 2% A a3k AT 2 B0 L I SR U T A
THE RSD /N T 3.0%, 25 R AL iE e =0 T
E 24 h MR E M R AT

254 BEEMHRE EE-HBEBER B K6 4,
F“2. 1.1 T J7 ) A U, #2137 T
T SEAF AT & I e, 0 S g TH AR, 75 RSD /M T

F6 HMUEXRZE

Table 6 Investigation results of linear relationship

5% EIE Wiy 2R MY/ (mg-mL ™) R
S 5 S TR Y=466.37 x+0.793 7 0.010 35~0.828 00 1.000 0
- B TR Tk Y=494.12 x+0.198 3 0.010 15~0.812 00 0.999 8
TS TR Y=338.62 x+2.121 4 0.009 75~0.780 00 0.999 7
Gl 3 Y=415.75 x+0.745 6 0.011 80~0.944 00 1.000 0
LA B E Y=343.31x+12722 0.010 50~0.840 00 0.999 8
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3.0%, 25 REHZTEME G R

2.5.5  IORERISCRBRLS A B BRH R — b4 B T

AR i 6 13, 23 T RE 26 NN S ot BEL R #242.1.17

T 7 15 ) B8 AR AT 4282, 1. 37 I i A kAT

T IR RSCR N 95%~105%,RSD/NT-3.0%.

2.6 —MZIEENESTHENBN S E

2.6.1 AHXSAZ IE DR 7 RO E K TR A 6T RV TR

FWRBE 10 pL v N HPLC H #E A7 W &, DL 7 Bl

WS, 1F 5 A 4 R A P B0 A 6 AL OE TR T

W7,

2.6.2 AN AEX RS IE R F R 25 AR

T ASFHAFRR AR IE R se i . W3R 8.
KT AFEMEEEEEEF

Table 7 Relative correction factor of four alkaloids

*8 MR MFRAREXNKIERFHZIN
Table 8 Effect of column temperature and flow rate on

relative correction factor

FEOS R IE A
S A S LA
B/ PR B/ B/ PR

FALIESES

EBE, 0.9 0874 0842 1.176 1206
(mL-min™ 1.0 0.885 0.853  1.184 1246
1.1 0918 0.858  1.194 1253

kL /°C 25 0.885 0.836  1.178 1.198
28 0.876 0.875 1201 1.289

30 0913 0.882 1218 1.272

35 0.906 0873 1216 1238

FYME 0.894 0.860  1.195 1.243
RSD/% 1.91 1.88 1.44 2.64

AEXI RS I A

Wie  RLAEWE SO LA LA EWE
TR/ B RTR TR B BT ToBl/ 269 7R Tk

1 0.893 0.841 1.223 1.208

2 0.876 0.868 1.213 1.213

3 0.897 0.839 1.147 1.181

4 0.886 0.849 1.176 1.155

5 0.885 0.853 1.162 1.205

FHME 0.887 0.850 1.184 1.192

RSD/% 0.91 1.36 2.76 2.04

2.7 —MBIFESIRERZEE RV

PREC 18 3tk 48 b Rl &, i) 46 AL ul dh I, OF
BEREBEAT S EIE DRI AME . R 2P
NIAR A i 232 TS 18 A R T 5 R A P e
MEE. WER9.

HI GraphPad % A 1 i £& i Al — Il 2 PR i 52
ORHAT ZFRVE T AR WL 50 40 o3 b
LiEM—MZ PR ESE R LR ENER . —
2 VR B R AR v A e ) 2 E

x99 1ISHMABRRARSHEYHENIE
Table 9 Contents of five alkaloids in 18 batches of U. rhynchophylla

. T (mg-g D TR/ (mg-g )

SEE R/ (mg-g D)

FEBER/ (mg-g D EETBYBERM/ (mg-g D

HhbRi% —WEZPE AMRE W SMeik . VR SMmE MBI ARk
S1 0.42 242 2.52 1.63 1.69 0.09 0.04 0.04 0.02
S2 0.36 0.26 0.26 0.13 0.13 0.48 0.45 0.53 0.53
S3 2.14 0.21 0.21 0.11 0.11 0.10 0.04 0.07 0.03
S4 0.89 1.20 1.22 0.97 0.97 0.08 0.03 0.06 0.03
S5 0.66 1.30 1.38 1.37 1.39 0.08 0.03 0.06 0.02
S6 0.43 0.22 0.22 0.20 0.20 0.48 0.46 0.82 0.84
S7 0.10 0.15 0.17 0.11 0.13 0.17 0.15 0.93 1.10
S8 3.29 0.32 0.32 0.26 0.25 0.08 0.02 0.06 0.03
S9 3.66 0.12 0.11 0.10 0.09 0.08 0.02 0.05 0.02
S10 0.81 0.31 0.32 0.29 0.29 0.12 0.06 0.24 0.21
S11 0.75 0.38 0.40 1.23 1.25 0.09 0.04 0.06 0.03
S12 0.82 0.30 0.30 0.34 0.34 0.77 0.76 0.66 0.65
S13 0.84 0.29 0.29 0.18 0.19 0.08 0.03 0.07 0.03
S14 0.19 0.17 0.18 0.13 0.13 0.28 0.26 0.75 0.79
S15 0.23 1.00 1.10 0.69 0.73 0.08 0.02 0.11 0.08
S16 0.24 0.20 0.21 0.16 0.17 0.35 0.33 0.67 0.71
S17 0.93 0.15 0.15 0.11 0.11 0.10 0.09 0.17 0.14
S18 1.01 0.81 0.85 0.70 0.70 0.08 0.02 0.08 0.04
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Fig. 5 Variation analysis of four alkaloids in 18 batches of U. rhynchophylla
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