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Study on primary processing technology of Codonopsis tangshen roots

DING Gang, LI Long-yun* ,SONG Xu-hong
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Materia Medica ,China Academy of Chinese Medical Sciences,Chongqing 400065 , China

Abstract : In order to control the quality of Codonopsis tangshen roots of the traditional Chinese medicine during processing in
the production area,this paper studies the initial processing parameters by examining factors such as processing method , tem-
perature , water loss , kneading frequency , and medicinal grade,also uses a one test multiple evaluation method to determine the
content of effective ingredients in the samples related to the initial processing of C. tangshen roots,and formulates the prelimi-
nary processing technology of C. tangshen roots. The initial processing technology involves washing, removing mud, draining,
and heating. In the first stage , the medicinal material is taken out, classified according to different levels at a temperature of 80
°C and the water loss of 60% ,and kneaded seven times. The material is then placed on a plate and heated. In the second

stage ,the medicinal material is baked at a temperature of 60 °C until it turns yellow white,with wrinkles and a tight texture.

It is then taken out and packaged in bundles of 500 g or 1 000 g,and stored under vacuum and plastic sealing.

Key words: Codonopsis tangshen; quality evaluation;preliminary processing
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FOUEAE A R A B H) 5 2T X B (it
MUST-17080512, 2l fF = 99% ) . %% 5 B 15 X B8 5
(#t5 : MUST-14608536 , 4 JiF = 98% ) AR Mg 11
Xif B G (5 . MUST-83069145 , 4l i = 99% ) ( J&#B
SR AR A BRA A .

1.3 Rmigit
1.3.1 AERTFREEXE

B .30.40 .50 .60 .70 .80 .90 100 °C ¥ %+
i
1.3.2 ARG —BEAEEELFR
BUI56 2, B E 20 500 ¢, 78R 40 .50
60 .70 .80 .90 F1 100 °C B, 43 B4t F % 2 7k 20% |
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ML, 60 CHEHBEMM T HE 1 (£ ),

®1 F-REIZZH
Table 1 Process parameters of the first section method
T 7K Water loss( % )
Dlymg temperature( C ) 20 30 40 50 60 70 80
40 Al Bl Cl D1 El F1 G1
50 A2 B2 c2 D2 E2 F2 G2
60 CEHEMLT
3
70 A4 B4 Cc4 D4 E4 F4 G4
80 A5 B5 C5 D5 E5 F5 G5
90 A6 B6 C6 D6 E6 F6 G6
100 A7 B7 c7 D7 E7 F7 G7

TE A ~ G AURIAA BRI 1 ~ 7 AR AT

Note ; A-G represent dehydration treatment condition;1-7 represent temperature treatment conditions.

1.3.3 MREF _HRAEEELR

BI4ES, B EEZ R 500 g, JE7E 60 C N
PULTZ 27K 60% , FEAE 40 .50 .60 .70 .80 .90, 100
C IR BE S5 53 LT, 23 5 458 HIL ~ H7 S5
1K,

1.3.4 BELZEZENAH LRSS HR

BIEZ, AR EEL N 500 g, 7 40 .50
60.70 .80 .90 F1 100°C i}, 4k % 2 7k 60% i}, HX
L BIRE AN R O, 1 60 C HEIMET , A 1 Ik
(WFE2),
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Table 2 Temperature-rubbing process parameters

IR Rk PEFRUOBL Rubbing times
Drying temperature( °C) Water loss( % ) 5 6 7 g 9 0
40 Al Bl cl D1 El Fl
50 A2 B2 c2 D2 E2 )
Pain
” . . © 3 £3 13 Diri?t i?ry%jff?;; C
70 60 A4 B4 c4 D4 E4 4
80 A5 BS cs D5 ES F5
90 A6 B6 c6 D6 6 F6
100 A7 B7 C7 D7 E7 F7

TE A ~ FAURER BT 1 ~ 7 AR A BAR A

Note : A-F represent kneading treatment condition;1-7 represent temperature treatment conditions.

1.3.5  ORAZHE 5 A AR 49 %0
BOISEZ, By B 258 500 ¢, FEHRE 60 C
A, 43t 2 4 7K 20% . 30% 40% 50% .60% .

70% F1 80% I, U M, 43 531 9 B A [R] B, 5 60 °C
HEMA EE 1 R(ILE3),

K3 KKEFEIEZSH

Table 3 Water loss-rubbing process parameters

ok d@l\hﬂﬁrﬁ P47 Rubbing times
Water loss(% ) temper;f:r]f (c) 3 6 7 8 9 10
20 Al B1 Cl D1 El F1
30 A2 B2 c2 D2 E2 F2
40 A3 B3 Cc3 D3 E3 F3 Dirigl OSJW%E}:%;; <
50 60 A4 B4 C4 D4 E4 F4
60 AS BS C5 D5 ES F5
70 A6 B6 Co6 D6 E6 F6
80 A7 B7 C7 D7 E7 F7

TE:A ~ FAUREBERA B 1 ~ 7 ARI KA B

Note ; A-F represent kneading treatment condition;1-7 represent dehydration treatment conditions.

1.3.6 HBHFHRA R T Y0

TR 58 S M S bR e, 156 2500 4 4>
GG, IR B — B B, IR EE 80 °C, UK 60% K, B
WA PERRE T R R, B B IR E 60 °C
HEZ 2R B 0, AR A, b B S B 435 G
2o Al ~ A4,

1.4 BYAYHRSNE
1.4 1 BHXAE S dH &

BB R, B R 1 g KGR
E, B 25 mL s, A 95% HEE 20 mL, % %€,
A AR 60 min, ¥, ] 95% W E 75 B 20 1
57, H0.22 pum JESk uE, LB EN TS
1.4.2  3FPRR SR ik ) &

HE 25 % SBORR 8 R 5, o ) g 23. 7
g/ mL (IR ; K 3 R TS S b X6 R 3 A,

B 1 26. 0 g/ mL (93 K5 S B0 T % iR
i 2, PP A A 30. 4 pg/mL PRI IR 5 M 4 AR B
FIRPIE TU X B8 o a2, o il B 21. 0 pug/mlL

YV W o
1.4.3 @404

{614 % XTERRA® MS C (4.6 mm x 150mm,
3.5 pm) ;AR A:0.3% kK, B: 200 ~ 14
min,99% A ;15 ~20 min,99% —90% A ;20 ~ 38 min
A 90% —55% ,38 ~45 min A 55% —5% ,45 ~ 55
min A 5% ; J5i 4T 5 min, &0 UK PERE
i, 1 pl; i, ImL/min,
1.4.4 H3Esasm

iz FH SPSS20 SR HR— AR PERLA T 248 5 /34T
AR 2y 2250 BT b BRERAE , P <0.05 2 R HAT 40

e rE X
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2.1 FEFEE
2,11 Sk AER
KRR 1. 4. 27 [T 35 T A 9 TR 45 0 R VA YR

MO H R A B L L ERERE TR . DR RS
MERLERE AR X (pg/mL) SR AL b, IETRIAR Y S 90
A o A 235 2L SR AT (] U2 Ak B 5 20 B AR L
GERGNER G (WK 4) o

x4 NIZSEYRSOEEXFZMEETE

Table 4  Linear relationship and linear range of effective ingredients of C. tangshen roots

%y Ia] Y= 77 7 R LML
Component Regression equation Linear range( pug/mL)
B#FF Adenosine y = 75.62x + 6.116 0.993 2 0.095 ~2.4
7T Rutinum y = 16.39x-15.62 0.998 6 0.350 ~126
565 HF Lobetyolin y = 8.56x-3.21 0.998 8 3.250 ~ 104
HANEE T Atractylolide 1T y =4.97x-1.19 0.998 5 0.700 ~12

2.1.2 MEEHK

ORI SRR IR 1. 4. 37 (i 4, B %
SEHERE 6 W, I0 sk OIS I T 00T, A R AT
TS AT BN AR TR T UG T R A AH G b o s 22
(relative standard deviation, RSD) 43 5l i 1. 4% |
1.3% 1.4% 1.2% 1.2% , WL 284 % [ 4F .
2.1.3 #EBFR

HRR]— (LR S T 4R R 1. 4. 37 [ &R, 4y
H0.1.2.4.6.8.16 .24 h FEFEIE 7307, 45 R H
T BES AR R T W AR RSD 235
1.6% 1.2% 1.3% .1.8% .1.5% , Fe AL IS
124 h NESETE R4
2.1.4 mifen RXEE

KRR E & i) S 2 AR, 3 6
3, A S T R B T 0, 2 B2, 27 T 5
TV - NI SN 3 3 o o L PTER3  V AET  9
ZERME T RS HE A R N TR T2 10
SRR IR H 97. 87% ,99. 34% .98. 34% ,101. 4% ,
RSD 73510 2. 7% 1.9% 1.9% .2.2% , X Wiz
IR R,
2.1.5 EAmnER

B[R] — A DR A A o, e BRI i W T 45 7
AT A 6 Oy VA R, EAE DU E O3 A, 45 SRR
AT S HREFE RN I RSD 4351
1.8% .1.4% 1.4% 1.7% .1.6% ,£iZ 7 iEEHR
PER 4,
2.1.6 AFME [, 0

ABIFFE R — D Z PRI X 1 56 2 13k 4 Ff
A o S AT AR . S, R A ) — R A

Bh RE W TR B IR A 8 D E AR R AT RGN, TE S
TR LM B N R T, % A5, = (W, =
A/ (W, Ay (G A ISP BL W, 9
YRR A, WS m TR, W, 453 m
ML) , LLSE SR AN TH IR (f) JBHR
IS TLCA) AT (f) BRI IE N 5 (LR S) .

RS HMAOBEXNKEEF

Table 5 Component relative correction factor

MR E T 344

Relative correction factor Average value RSD(%)
h 0.448 2.4
5 0.212 2.8
S 1.08 1.2

2.1.7 REMLEARE &R, FI R
B2, 1,17 TR AR A6 BRI, 3 RS
MHC 1 WL, 43 5% A Symmetry® C, (250 mm x 4.6
mm,5 pm-1.2 3 ) @354, 76 L5 1290-1 FlZZ 4
16 1290-2 8 B BORAR 34X b HERERG I , DL 3E 2 bk
HANERY, TR (f) AR NER TICA) A1 T
(fy) B9 AH X A% TF 7 298 0 0. 454 0. 221 FI
1.08,RSD 435 2.4% 2.0% F1 1.9% . 455150
S TEAE FAS RS N P R 47
2.1.8 FRREARBAZN [, TABEG A
FH2EE(S 1290-1, 43517E 0. 95 .1.00 1. 05 mL/
min [PRFG S FE , LSBT s, 1T
R (f) CERAER TLCA) AT () RUAR XA I A
T {H R 0. 441 0. 216, F1 1. 09, RSD 43 51l K
2.7% 2.2% M1 2.3% . &R FWLENR—G =R
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TS L AR R AR AL £, BRI AS K
2.1.9 REABA S, TI YR

FHAHEAR 1290-1, 43 5 7EAE IR A 30 .35 40 CHY
AT ME , 3SR AN, SRR ()
FIR TR TLCA) FUST(f) BRI A IE 5= F 2
7 0.432.0.224 Fl 1.06,RSD 43510 1.9% 2. 6%
M2.9% . Z5RERYTER— G & RO AR5 T,
RN A AR AR S, (EAYSE IR AN K

2.1.10  ShzEFe—nl § 3Rk 30 A ZOR S EF M
79 % )

W10 )1 58S 254 K600, 23 51 2R AR % (ex-
ternal standard method , ESM ) #1— il £ ¥ % ( quanti-
tative analysis of multi-components by single-marker,
QAMS) TS T & 1, SE S P & i 2k 07 72
T, iy & B A BOE R 7R, — 2
PERSMR I B A IS R A B (W3R 6) .

®6 10#IIRSAEHMS SENHIE

Table 6 Content data of active ingredients in the ten batches C. tangshen roots( % )

M FIAR AT 1T BT WS

éﬁj’v Adenosine Atractylolide TI Rutinum Lobetyolin
ESM QAMS ESM QAMS ESM QAMS ESM
1 0.009 0.009 0.026 0.025 0.014 0.016 0.97
2 0.006 0.006 0.028 0.029 0.028 0.031 1.48
3 0.025 0.023 0.028 0.026 0.024 0.022 0.36
4 0.005 0.005 0.113 0.115 0.106 0.105 0.46
5 0.024 0.021 0.056 0.058 0.189 0.181 0.93
6 0. 044 0.039 0.125 0.122 0.056 0.053 1.05
7 0.031 0.034 0.026 0.028 0.019 0.017 0.53
8 0.011 0.012 0.023 0.021 0.028 0.026 1.16
0.016 0.014 0.103 0.101 0.032 0.029 1.15
10 0.010 0.011 0.076 0.072 0.194 0.188 0.27

2.2 AEMIAENIRESRENFIN
2.2.1 ABEBRTTREEXRE

B .30.40 .50 .60 .70 .80 .90 100 °C £ 3% F
P A RS R AT S T GESRAT A E AR R 1
BIA W5 R % T 7E 60,70 C & it i, 1%

MW [REF Adenosine ™ =] Rutimum

e
oo

& Conlent (%)
o
o

b
Y

02

s | - l =9l
0 BEF™ 30°C T40°C T50°C

Dry in the shade

wifl mp¥p
60 °C 70 °C

HRBEXH(P=0.09,P=0.5), 3B hHF7E 60 C
S, TR IL7E 40 60 °C & 5o, A 1
FHX(P=0.4), L5550 E R TR IEE
60 C(ILIE 1),

W HERE Lobetyolm ™ B7RPIEET Atractylolide IT

mEVl =98 .aSmn
80°C 90°C 100°C

iR & Temperature

Bl BEETEEIHESSH

Fig. 1  Distribution of active ingredients in direct drying
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2.2.2 H—BAEEEER

Zead BRI RT3 (W 7) IR RK
L AN AE AR XTS5 T e s e
AW T EA W50 (P <0.05) . XFH 55
SR BRI KN UK R 5 JOKER AR
TEIE o XF T T 1R M /N AR U T 5 2 7K Bk
A RERIK . XF AR TR0/ R IR
JERE KR E 5 4K

FEMREESZ I T BR T 7EKE 5 (L3R 8) B 80 C
St KOS 51 A REXA(P>0.05), 7K
-5 /1 80 °C 5 HEAKCEA 3 X5 2 T HEKF- 6
HI 90 C &b, /K6 537 %ADBEXR(P
>0.1) , K 6 5HEKFA &BEXH; %S4

TE7KF 5 B 80 C &bty , KPS HHEKFA R
F X5 FR S I 7E7KF- 4 B 70 °C 3 e, 7K
T4 53 EARFEXH(P>0.08), K4 5HE
KA 32 X

TERIKFEME T IR AR 7, BIJR7K 80% & &
e (W 9), K7 5 5.6 Bf 8FH DK (P >
0. 1) 7K 7 SHEIKFA & X35 7 T AEK - 2
Rk 30% &t fiei , K- 2 5 5 BA k3 X5 (P
>0.07) , K2 5 HEKFA B2 X5 5E S
TEIKF 5 BIRIK 60% & i, KF 5 5 HEKF
A2 X FARNES 1L 7E7KF- S B K 60% &
B, KF S HHE KA B X

RT BRMSHEFRBEKEGEER

Table 7  Test results of inter-subject effect of active ingredients

W DW@EE 11 A5 . 1 e
Source ependent Sum of squares 4 Mean square F Significance
variable of type III
s IE A TR J4F Adenosine 0.010* 48 0 11.810 0
Calibration model 7T Rutinum 1.260" 48 0.026 291.102 0
2P Lobetyolin 22.178¢ 48 0.462 297.535 0
FIARMNES I Atactylolide 11 0.222¢ 48 0.005 30.481 0
e J1F Adenosine 0.035 1 0.035 1908.272 0
Intercept 7T Rutinum 1.321 1 1.321 14 659.769 0
B Lobetyolin 94.877 1 94.877 61 097.722 0
FIAR MR T Atractylolide 11 0.389 1 0.389 2 560.619 0
T 5145 Adenosine 0 6 7.29E-05 3.946 0.003

Temperature T Rutinum 0.071 6 0.012 130.38 0
2P Lobetyolin 1.069 6 0.178 114.706 0
HANEE T Atractylolide I 0.036 6 0.006 39.835 0
ok J1F Adenosine 0.005 6 0.001 45.815 0
Water loss 7T Rutinum 0.033 6 0.005 60.983 0
3% ZHFF Lobetyolin 14.445 6 2.408 1 550.352 0
HAPEE T Atractylolide T 0.029 6 0.005 32.190 0
TR % 2Rk [ # Adenosine 0.005 36 0 7.453 0
Temperature. « Water loss T Rutinum 1.156 36 0.032 356.242 0
3B A Lobetyolin 6. 664 36 0.185 119.204 0
HAMNEE T Atractylolide I 0.157 36 0.004 28.637 0
PR JEF Adenosine 0.001 49 1.85E-05 - -
Error 7T Rutinum 0. 004 49 9.01E-05 - -
B M Lobetyolin 0.076 49 0.002 - -
HARMNAEE T Atractylolide TT 0.007 49 0 - -
it JEEF Adenosine 0.047 98 - - -
Total T Rutinum 2.585 98 - - -
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%23 7( Continued Tab. 7)
; K75 I A5 i -
i . ek ¥y e
Sourc Dependent Sum of squares df Mean soue Sienificanc
oource Variabh—: Uf lype III ean square Dlignificance
Mt e BT Lobetyolin 117.131 98 - -
Total FIARMAEE T Atractylolide 11 0.619 08 - -
5 1E Tt &4 Adenosine 0.011 97 - _
Corrected total 7T Rutinum 1.264 97 - -
5624 Lobetyolin 22.254 97 - -
FIAR MG IT Atractylolide 1T 0.230 97 - _

2R EE, TR,

Note ; *“!Significant differences, the same below.

®8 ARIBEMNBERASHIRM

Table 8 Effect of active ingredients by different temperatures

RIS HEH K ¥ 2E B
Dependent variable Processing level Mean difference (% ) Significance
g 1 0.002 0.13
Adenosine ) 0.007 * 0
3 0.004 * 0.017
4 0.005 * 0.008
5 — —
6 0.004 * 0.014
7 0.005 * 0.002
M 1 0.079 * 0
Rutinum 2 0.013* 0.001
3 0. 006 0.109
4 0.028 * 0
5 0.048 * 0
6 — —
7 0.003 0.418
WSIAT 1 0.317" 0
Lobetyolin 2 0.287* 0
3 0.177" 0
4 0.154 " 0
5 — —
6 0.070 * 0
7 0.117" 0
HAR P I 1 0.032* 0
Atractylolide T 5 0.012" 0.016
3 0.009 0.082
4 _ _
5 0.051* 0
6 0.053 " 0
7 0.031°* 0

TE R - FOR R BRE;  K S RERFAA RE RS, TR,

”

Note: “ —

in the table means the optimal level. * A significant difference between this level and the optimal level ,the same below.



Vol. 36 T WA NBE S )i THARBFFE 43

R9 AEKRKNERMSHIFNT

Table 9  Effect of effective ingredients by different water loss degrees

Az

Dependent variable

Qb 37K

Processing level

i:§ES 1

Adenosine

2

T 1

Rutinum

S 1
Lobetyolin

EAR A T 1
Atractylolide 1T

WEZEM B
Mean difference (% ) Significance
0.018 " 0
0.017* 0
0.010" 0
0.014* 0
0.002 0.141
0.001 0.360
0.019" 0
0.055* 0
0.037* 0
0.006 0.079
0.033 " 0
0.009 0.022
0.498 * 0
0.503 " 0
1.114* 0
0.867 " 0
0.136 " 0
0.115* 0
0.041" 0
0.053 " 0
0.041°* 0
0.017* 0
0.026 " 0
0.013* 0.010

2.2.3 HoBEAEEEER

SR B R U7 ER e, NS B T,
T S CAEARNE T, 7550 3 RIRE 60 C
B, oA, IR TERME4 53 (kK 10),
W HBAREXII(P=0.1), 5 5% 8525
TBTREE 60 °C L hEdE,
2.2.4 BELEFARER>WH 0

223k ERRIZON R 3o (L3R 11) , YRk IRLEE |
YB3 BAE XS BT 5 T S e

RS T EA BZ#N (P <0.05) , X 15
M R/ MU BRIl B B S IR BB . X T
SES AT FIRTT HYSE N AR YRR BRI
BOGIRBERRE . XF T B AR BRI 8952 i K/, Hak
JEURE I E RIS TR

TEGERRECE W T, R TEK T 2 BIE4E 6 1k
Framdm (R 12) K7 2 SHEKPA BEKX
il T AEAKSF- 6 BIPERR 10 R sk sy, /KF- 6 53
BAT WEX(P>0.1) , K6 5HEKV-A BEH
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Table 10 Section 2-content of active ingredients of C. tangshen roots( % )

s 5825 T e 25 HAR AR T

No. Adenosine Rutinum Lobetyolin Atractylolide 11
1 0. 022" 0.033¢ 1.568" 0.03%
2 0.026 0.065° 1.649° 0.028"
3 0.032% 0.189" 1.671° 0.033¢
4 0.036° 0.125° 1.563" 0.032
5 0.016 0.018% 1.517° 0.028"
6 0.023" 0.027" 1.508" 0.026"
7 0.012¢ 0.009" 1.489* 0.021°

D SE SRR 3 BIERR 7 & fdiems K 7E/KF S BN 80 °C & it diei, /K- 5 S HEKFA

3H4BAREXH(P=0.3),KF3 HHEKF
A RFD s FORAER I 7K 5 BIEEE 9 s i
i, K5 5 3 A B E X (P =0.07) ,7KF5

DO SE SR ALK 6 B 90 C &5 fe i, 7K F-
6 1545 BAWEXHI(P>0.08) KV 6 HHEK
A 2 DO R AR I AE/KF- 6 BIF90 °C & i

FHEKPA BE X,
TEMRPEPERE T, IR AEACE 5 B8O °C & i fx
(UL 13) K 5 5HETRFA 3 DO T

L, K6 5 5.7 Bl BEDG (P >0.7) , K6
HHEANA BE X5,

®11 BRASWEEEEEELER
Table 11 Test results of inter-subject effect of active ingredients
. B 1 B J5 Fil e
W s B o P
. Sum of squares df F .
Source Dependent variable Mean square Significance
of type III
RIEAL R JiH Adenosine 0.013* 41 0 41.265 0
Calibration model
77T Rutinum 3.606" 41 0.088 148.38 0
5628 F Lobetyolin 18.633¢ 41 0.454 35.795 0
FIARPMNEE T Atractylolide 11 0.056¢ 41 0.001 3.802 0
R B4 Adenosine 0.046 1 0.046 6 038.351 0
Intercept
7% Rutinum 3.017 1 3.017 5 089.941 0
5658 H Lobetyolin 48.698 1 48.698 3 835.676 0
HAMNE I Atractylolide 11 0.138 1 0.138 380. 158 0
UK J#4F Adenosine 0.001 5 0 16.187 0
Times
7T Rutinum 0.429 5 0.086 144.89 0
S ZHRH Lobetyolin 0.626 5 0.125 9.868 0
FIARMES T Atractylolide 11 0.010 5 0.002 5.643 0
R A7 Adenosine 0.004 6 0.001 97.210 0
Temperature
7T Rutinum 1.199 6 0.2 337.023 0
54283 Lobetyolin 14.811 6 2.468 194.428 0
HARMNEE L Atractylolide TT 0.009 6 0.002 4.199 0.002
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#:3% 11 ( Continued Tab. 11)
§ . 1T RS- J7 Fi .
" s B Nl ¥y , B
. Sum of squares df F e
Source Dependent variable Mean square Significance
of type III
WL = IR B2 1F Adenosine 0.008 30 0 34.256 0
Times * temperature - .
77T Rutinum 1.978 30 0. 066 111.233 0
WS A Lobetyolin 3.195 30 0.107 8.389 0
FIARMNEEIT Atractylolide 1T 0.037 30 0.001 3.415 0
TR M4 Adenosine 0 42 7.69E-06 -
Error
7T Rutinum 0.025 42 0.001 -
BT Lobetyolin 0.533 42 0.013 - -
HAMNAE I Atractylolide 11 0.015 42 0 - -
J=S28 Bt Adenosine 0.06 84 - - -
Total - .
7T Rutinum 6.648 84 - - -
6 ZRH Lobetyolin 67.864 84 - - -
FIARNES T Atractylolide 11 0.209 84 - - -
KR BT JH Adenosine 0.013 83 - - -
Corrected total .
T Rutinum 3.631 83 - - -
S5 Lobetyolin 19. 166 83 - - -
FIARMEE L Atactylolide T 0.072 83 - - -
®12 BERIINZSEURSSE
Table 12 Rubbing-content of effective ingredients of C. tangshen roots
PR b HHKSF- HfH 2 N
Dependent variable Processing level Mean difference (% ) Significance
R 1 0.007 " 0
Adenosine
2 - -
3 0.006 * 0
4 0.009 * 0
5 0.005 " 0
6 0.005 * 0
T 1 0.162* 0
Rutinum
2 0.115* 0
3 0.050 0.124
4 0.186 " 0
5 0.192* 0
6 - -
ST 1 0.056 0.006
Lobetyolin
2 0.258 " 0
3 - -
4 0.012 0.263
5 0.103* 0.02
6 0.048 " 0.007
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242 12 ( Continued Tab. 12)
PR b HK - HH2EME M
Dependent variable Processing level Mean difference (% ) Significance
FAAE I 1 0.028" 0
Atractylolide 11
’ 2 0.029 " 0
3 0.0128 0.071
4 0.015" 0.039
5 - -
6 0.032* 0
xR13 REJIRSEUESRE
Table 13 Temperature-content of active ingredients in C. tangshen roots
PRIAE Ab 3 K- HH2EE B
Dependent variable Processing level Mean difference (% ) Significance
HR 1 0.023" 0
Adenosine
2 0.017* 0
3 0.014" 0
4 0.008 * 0
5 - -
6 0.009 * 0
7 0.004 " 0.002
T 1 0.303" 0
Rutinum
2 0.227* 0
3 0.249 " 0
4 0.047 " 0
5 - -
6 0.157* 0
7 0.347" 0
SESHAT 1 0.796 " 0
Lobetyolin
2 0.879 " 0
3 1.134" 0
4 0.077 0.087
5 0.090 0.103
6 _ _
7 0.647" 0.018
FIARNE I I 0.021" 0.009
Atractylolide I
2 0.023" 0.005
3 0.023" 0.004
4 0.021* 0.010
5 0.003 0.728
6 - -
7 0.001 0.902
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2.2.5 kKEHEZEIAH LR

Zeid AR AR (UL 14) , B R OK
UM R IR S EAE RIS B O T S SRR
AR ITEA 2520 (P <0.05) o X F R 5
ZHRAFEAR AR BRI R/ AR YRR IK B
FIUECS RAKIR S o R TR T B2 MR RN AR U2
R UG JOR A FIp ., X T EAR M B TR
LM RN, MU S YRR Il B RN 5 IR R o

TERETROBOE A T, IR e K 3 BRIPERR 7 1k
FribR e, K3 5 2 WA B (P =0.3),K
-3 HHEAKCEA BE X (WK 15) 57 T 7EKF
2 B4R 6 k& ikt , KF- 2 5 3 A 3 X
(P =0.08) , /K2 HHEIKNFA BEXH; 58Sk

HAEKF S BIEERR O & fiei , K P 5 5 3.4
ARFEXH(P>0.05),KF 5 HHEKFAHEFH
DX 5 FUAR PN S I 7E7KSF 4 BIPE B 8 W& ey, 7K
T4 53 EAREXG(P=0.2) KF4 5HEK
ST X

FESR K FZ N, R AE K- 6 Bl 70% 2 2 By
L K6 5T RARFEXH(P=0.9),KF65
HEKPA B2 D05 7 T KK 3 /I 40% 5 1 fi
L, K3 55 WA BEXHI(P=0.06),KF3 5
HEKPE BEX I (IE 16) ;5 S MHEFFEKT-5
B 60% & fre i, KV 5 5 HE KA B35 X
FIAR TR 1T 76K 5 B 60% & i fe i, KOF- 5 5 H
EAREA RE X,

R 14 BRHESHEEKERELEIEER

Table 14  Test results of inter-subject effect of active ingredients

I #ISE-J5 Al

bt PR ¥or . BFEM
. Sum of squares df F C e
Source Dependent variable Mean square Significance
of type III
A IEAR TR J*4F Adenosine 0.005* 41 0 6.938 0
Calibration model .

7T Rutinum 8.111° 41 0.198 68.918 0

W E B Lobetyolin 2.058°¢ 41 0.05 135.609 0

FIARAEE I Atractylolide IT 0. 1491 41 0.004 142.194 0

U J#4F Adenosine 0.036 1 0.036 2 019.699 0

Intercept e .

7T Rutinum 2.449 1 2.449 853.218 0

6B AF Lobetyolin 27.884 1 27.884 75 326.897 0

HARPMME T Atractylolide TT 0.359 1 0.359 14 013. 844 0

/&8 Hi4F Adenosine 0.001 5 0 8.454 0
Times

75T Rutinum 0.504 5 0. 101 35.151 0

5628 Lobetyolin 0.262 5 0.052 141.408 0

HARNER T Atractylolide 11 0.036 5 0.007 279.948 0

Rk Ji#4F Adenosine 0.001 6 0 10.455 0

Water loss . .

7T Rutinum 1.673 6 0.279 97.139 0

562 HF Lobetyolin 1.013 6 0.169 456.17 0

FIAPES T Atactylolide 11 0.086 6 0.014 562. 004 0

WK = Lk £ H Adenosine 0.003 30 0 6.121 0

Times * Water loss .

7T Rutinum 5.918 30 0.197 68.72 0

562 HF Lobetyolin 0.746 30 0.025 67.189 0

HARMNEE L Atractylolide T 0.027 30 0.001 35.24 0

R ARAF Adenosine 0.001 42 1.79E-05 - -
Error

74T Rutinum 0.121 42 0.003 - -

562 HF Lobetyolin 0.016 42 0 - -

HAAES T Atractylolide T 0.001 42 2.56E-05 - -

&3t Total ARAF Adenosine 0.042 84 - - -
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%3¢ 14 ( Continued Tab. 14)
§ . 1T RS- J7 Fi .
" s B Nl ¥y , B
. Sum of squares df F e
Source Dependent variable Mean square Significance
of type III
St Total 7T Rutinum 10.677 84 - - -
4 ZHF Lobetyolin 30.317 84 - - -
FIARMNEE T Atractylolide 1T 0.517 84 - - -
KIE Y BTt M Adenosine 0. 006 83 - - -
Corrected total .
7T Rutinum 8.231 83 - - -
WS HHF Lobetyolin 2.074 83 - - -
HARMNE I Atractylolide 11 0.15 83 - - -
RIS ERINZSEUHRSRE
Table 15 Rubbing-Content of effective ingredients of codonopsis tangshen roots
PR AbFRK - HfH 2 B
Dependent variable Processing level Mean difference (% ) Significance
JRH 1 0.010* 0
Adenosine
2 0.002 0.251
3 _ _
4 0.004 * 0.008
5 0.008 * 0
6 0.004 * 0.009
T 1 0.205° 0
Rutinum
2 - -
3 0.002 0.078
4 0.227* 0
5 0.130" 0
6 0.202* 0
SESHAF 1 0.168 " 0
Lobetyolin
2 0.050 " 0
3 0.031 0.053
4 0.029 0.051
5 _ _
6 0.127* 0
FARE I 1 0.035" 0
Atractylolide T
2 0.058 " 0
3 0.019 0.235
4 _ _
5 0.022* 0
6 0.055* 0
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F16 KKJNEZSERRASE

Table 16 ~ Water loss-content of active ingredients of C. tangshen roots

Gy Sb K HH 2 N
Dependent variable Processing level Mean difference (% ) Significance
JRFT 1 0.008 * 0
Adenosine 2 0.005 * 0.007
3 0.007 * 0
4 0.010* 0

5 0.004 258 * 0.018
6 - -

7 0.000 283 0.871
BT 1 0.471 09** 0
Rutinum 2 0.417 275 0
3 - -
4 0.316 425" 0

5 0.295 625 0.055
6 0.361 917" 0
7 0.388 225~ 0
oS5 1 0.309 * 0
Lobetyolin 5 0.251* 0
3 0.189 " 0

4 0.024 " 0.004
5 - -
6 0.151° 0
7 0.267 " 0
SENZ|| 1 0.090 " 0
Atractylolide 1T 2 0,083 * 0
3 0.050 " 0
4 0.011" 0
5 - -
6 0.041" 0
7 0.069 * 0

2.2.6  HMHFEIA BB SRR SN NI RS ERTE (A @

NFES LR LA 1 9, PR 2 9, A3 % 17),
FIEES 4 G, A RO R T FISE SR B 55
®17 TRZERNZSERHS SEHNEE

Table 17 Content data of effective ingredients of C. tangshen roots in different levels( % )

£ LSt T S HRAT AR MR I
Grade Adenosine Rutinum Lobetyolin Atractylolide 11
1 0.019* 0.104* 0.334* 0.097
2 0.020" 0.083* 0.358° 0.098
3 0.022° 0.165" 0.412" 0.114

4 0.024¢ 0.420c¢ 0.522°¢ 0.119
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