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Evaluation and Application of Standard Decoction of Ginseng Radix Et Rhizoma
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[ Abstract | Objective: To establish a standard for different dosage forms of Ginseng Radix et Rhizoma
and provide reference for production practice, based on the study of some threshold values of standard decoction of
Ginseng Radix et Rhizoma ( SDRG). Method: Twelve batches of SDRG were prepared from representative
samples through standard process, then the paste-forming rate, index components content along with their transfer
rate, and high performance liquid chromatographic ( HPLC ) fingerprints similarity were analyzed, compound
identification of the common peaks was employed UPLC-Q-TOF/MS; the difference among the slices, the standard
decoction and the granule, all from the same batch, were comparatively analyzed to reveal the mass transfer rule in
the process. Result: The content of ginsenoside Rb, and the total amount of ginsenoside Rg,, Re should be not
less than 0.282 g+L ™' and 0.529 g-L ™', respectively. Extract rate should be not less than 40% , the fingerprint
similarity between batches should be not less than 0.905, and it should be not less than 0. 966 when compared
with the reference fingerprint R. Ten kinds of saponins were identified in 12 common peaks, the process from
slices to standard decoction was the qualitative transfer, while standard decoction to granule was the quantitive

change. Conclusion; The standard decoction can act as standard reference object in the production process of
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formula granule, to guarantee the consistent of final productions through batch charging and process optimization.

As to the different forms of Chinese herbal pieces, whether traditional forms or modern ones such as ultramicro

piece and formula granule, are almost all dispersed in water in clinical practice; in consideration of the same

material basis between the water liquid used and the standard decoction, the standard decoction and its

concentration can act as reference material in the aspect of identification and quality control.
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object; formula granules; quality control; saponins
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Ginseng Radix et Rhizoma; standard decoction; condensed decoction; standard reference
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HEATRIFGE , RO A7 A [R) 2RO OB 0] 0 L%, 4%
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1260 #1735 20 AR 6,35 4L (36 B ZHEfe A ),
ACQUITY UPLC H-Class B! #8 & 30 A & Gt Al Xevo
G2-XS #! Q-TOF 543 H¥ ot 1% AL ( 35 ] Waters 24 H] ),
BP211D %I 1/10 J5 HL F K F-Fl BS210S % 1/1 i i
TRV (15 2 2 A WA ] ) , UV-1 8w 48 X =
SA0 o A (b 5 fE i L B B AT BR A H] ) | Classic
A4 /KL ( PureLab 23 ®]) , DGG-9070B # H, #4 i i
SRR (B RS L AL g A IR AW o

NS0 XAk R $hit 12 bk, 28 v [ v 2 R
2 Bt v 25 F 5T BT A= 24 0 2R D SCRITE AR B S E O
IMBHEY NS Panax ginseng {1 A FIHR 25 (50H:
VIR, & %K DNA (rDNA) P %% 5% ] g X 2
(ITS2) J¥ 3N it 4T DNA 570 05 50 UF , o U8 B0 A% 55 2%
B il ik WoR LA E L, N2 2 AF Rg, , Re, Rb,

Table 1 Sample sources,grade and processing of Ginseng Radix et Rhizoma
) P RiEE g HE R
= 7% i B R 5 Mt 5 a0 J60 3 I g, (BT (R
i) /% /%
PG-01 HMAKABASHEE N EmS, =% Wi, U1 1.5 ~2.0 mm ¥ 5, T4 4.8 44. 4 47.2
PG-02 BIILAH EHWH DA A, AR S DU AE WHiE, Y 1.5 ~2.0 mm # 5, T4 13.0 511 48.2
PG-03 bk Hfbh HH WS, 4 i, P 1.5 ~2.0 mm @ fr, T4 8.7 43.6 47.9
PG-04 BJpiT 4 Bl i JHEMS, —5 Wi, Y1 1.5 ~2.0 mm # 5, T4 9.3 45.5 48.5
PG-05 MRy IE 31 M 1T B K EMS, —4% W%, U1 1.5 ~2.0 mm ¥ 5, T4 7.7 56.5 55.2
PG-06 bk (1 il o 52 B WS A%, 4% 3%, Y 1.5 ~2.0 mm A, T4, 7.6 45.5 44.3
0.8 mm AR, TH, @5
PG-6B
PG-07 HME AT FEEAARE =F4,20ENS, =% W33, P 1.5 ~2.0 mm @ f, T4 4.9 58.8 53.8
PG-08  [T4HMA VLA PUAEA: e 2, — 4 3%, Y1 1.5 ~2.0 mm 5, T4 5.8 42.0 42. 4
PG-09 FAR AN S — % 5,8 1.5 ~2.0 mm # B, T4 9.0 47.8 48. 4
PG-10  JUMATRE R KA AF B A g, RS 1.3 mm - 13.2 47.3 44.3
(77 #h bR diE vk 1511001)
PG-11 B ER {7 46 b 25 7 [ F, /i, IR 25 0.9 mm - 13.9 43.5 46.0
PG-12  p# 4ot 46 b 25 117 B, Kk, HIE250.9 mm - 12.2 40.5 43
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Fig. 1 Original crude drugs,decoction pieces and formula granules prepared through standard decoction of Ginseng Radix et Rhizoma
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98.10% ,99.52% ,98.62% ) ; N\ 2 Xf & 25 4+ (b [
1 b 2 K A BIF AT B, it 5 120917-201110) , 7K
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MR R BARFL 25 wl, f1 45 2 x Tag PCR Master Mix
12.5 pL, IR 51414 1 L, DNA Bif 2 pl, Hog
TR LI UZE KA FE 5 9738 2515 95 °C 4 min;94 C,
30 5,55 C,1 min,72 °C,1 min,35 PMEH ;72 C,10
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ISR R
XER SRERES RS Panax ginseng [Panax ginseng|[P]}] (AB).

FFEIHHER

RS/ERS i FFEIEIE%)  SE EfE
U41682 Panax ginseng 100.0 456.0 e-128
U41680 Panax ginseng 100.0 456.0 e-128

KF727974 Panax ginseng 100.0 456.0 e-128
KF727973 Panax ginseng 100.0 456.0 e-128

B2 #HMWHASRE PG-11 HREERE

Fig. 2 Identification of slices PG-11 which came from Chinese

herbal medicine market
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2.3.1 trAEG A ARSI S S
TR 4% 100 g, K 700 mL 323 30 min, L)L iE HF
TR R B, A R PR, 2ok (K
i 350 W) Jin B 2= s i, R R T R DL R A i
60 min, 28 150 H & AR €1 ; 25 Jin sk 600 mL [7] 1%
FIZE 40 min, Y83, &I 2 RUEW , 15 S e 4, FHOK E
7578 500 mL, FEA) AR FRiEA R 0 o kG R IURR v
P75 mL 10 mL i, i R E 2R 2 20 4R
5708 RS R WL, A5 bR 1fE 7 0 A A S
2.3.2 NS ORL T B H AR I A A
B PG-02 il 45 () bR E 77 71 450 mL, 3 Fe 4k 48 Bl AH X5
W27 g-mL T RO BA TR, FRIUBR Y 65 g (T 4
36 g)  IMARTEVETE ) 58 ¢ MR H ILLT4E 4N 2 ¢,
RAWES),60 CHET 15 T H L 95 g, B, it 70
H i, 258 LL 75% LBl 3h, 3 1 506 (10 B ) $%
JEHK,60 C T4 ,8 ~50 H i % ki, 15 A Sk H 8
K (PGO2-KL, 4% 67. 50 g; &40 T 36 g 2 F ¥
Xf WY 85. 85 g 24 28 95 ¢ hIKL LK, R 1 g URLAH
MF0.904 g ASIKF) o WERIA SR Ok
1.0 g, oK 5 mlL & 75 {035 A, in Y B e 45 %2 10 mL,
YE AT, BSE VR VL, 75 FOURL 4 YRR A TR T

2.4 HER FBRERENNE KRR ED
25 mL,K#z& 135 105 CHET, DL E A
R A S PR IUS B IR Ak 105 C LT B, 4
AR B S K L S YR R R S
S Fbs 7 5 K2 2 Rg, ,Re,Rb, 1)
TSRS OK R, LR =100 g R
A5 BB HE 17 700 T 48 bR 43 1 T /100 g B AR B
B BT x 100% (AR R & K3 i JRAR ) it
2.5 HPLC & &l F4E a0 s 4 B

2.5.1 XMMBEWRAHF HERBRAZSEE

Rg, ,Re ,Rb, X {8 53 &, 430 il B4 % 49 ok Wk
292 g+ L™K R I T A% R S 0 T v
¥4 0.05,0.1,0.2,0.3,0.4,0.6 g-L " RFNRA
X R AR, LR 0.2 g LR A U IR A P A S
1Y Rg, ,Re,Rb, [ 57 ¥ & 43 il 24 199.0,201. 4,
204.6 mg-L™',
2.5.2 i 4 ZORBAX Eclipse XDB-C,, ff, j&
FE (4.6 mm x 250 mm,5 pm) , W AHK (A)-2
(B) B FEWE B (0 ~ 35 min, 81% A;35 ~ 55 min,
81% ~71% A ;55 ~70 min,71% A;70 ~ 100 min,
1% ~60% A) ,# 3# K 203 nm, #3530 C, #EkE
10 plL,
2.5.3 rikcEE g W 2.5.1 TR R ARA XHR
AV A 2. 5.2 TR S SRR E L S R A S B
Rg, ,Re,Rb, ByIIH77 #5351k ¥V =3 688. 6X +15.3
(R*=0.999 5),Y =2 786X —8.7(R* =0.9989),
Y=2581.2X +65.1(R> =0.999 1), £kl Fl ¥ K
0.05~0.6 g-L™', WUAZK K (5 PG-04), §%
2.3 TR 5 ik il £ A o 1 AR5 % W (PGbi-04)
I I i A U (PGhe-04 ) | 43 5l 3% SL #E 4 6
U TR B DT 0], 4 L IS TR ) o A5 R BT 2 1y
B Wb N 2 2 4F Re,, Re, Rb, {4 84 i} a] (1)
RSD ¥ <0.5% , i 1 B RSD ¥ <2.0% , & B (L
R R AT

B — 3 50 v, ¥ 2.5, 2 TR {3 4% R
E 6 W, 4R NS B Rg,, Re, Rb, {3 B i [0] 1y
RSD ] <0.5% , W i #L%) RSD #4 <2.5% , & W%
ik EENE R 4. PGhe-04 il PGbt-04 433 T 4 C
R, = i E, 4 T 0,2,4,6,12,24,48 h %
2.5.2 WUN 35 SRR g . A5 R RV B AT
2 R b R AR AE 5 TAE % IR AT, PGhe-04 1y A
Z AT Rb, W T AR 2 Bifi 2 B (8] 5 25 15 i, 78 48 h AN
72 h BT AR 4R Ak ] 0 h BT AY 1,26 £5F 1. 34
5 50 51 4b 2 Iy REAR AT 50, 45 SR A
o [FIAS, X A A o R AR E M AR A R R B, 45
R I E FE AL NS B R, W T RS A T
T AH 48 h AR ERAE 5% . $E R A il
FE A it IV TR PR A
2.5.4 fEOUENEMRLE  Hr 12 IR A SR ED
FIAE T 7 WA HPLC $8 ORISR (“h 2
TS SRS A VM R 4872012, 130723 fR) L,
R BR 3 [&] 58 &t s 1 1 00 B X R € 3 4] TR
()46 20 BT ARARLEE | JF 4 A e e o b R SRR g TE
FEASB] () 25 57 o DA AR B %) ) R £ 33 [ X PGbt-02 Al

- 5.
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PGO2-KL 543t 5 {3t 8 ff 35 W0 HE 7 20 7 , 095 5 ¢
Vel 38 A B BE 2 BT 25

2.5.5 FRUEGRIRIE GRS E QAT N
CORTECS C {434 (2. 1 mm x 100 mm,1.8 pm),
WM (A) -2 (B) A BEVEML (0 ~ 6.5 min,20%
B;6.5 ~ 10 min, 20% ~ 30% B; 10 ~ 19.5 min,
30% ~32.5% B;19.5 ~22.5 min, 32.5% ~ 100%
B) 4 3% K 203 nm, £ 36 30 °C, % # 0.4 mL-
min "' HERERE | wLo R 0F R IE LB TR
AT YE , R AR N 25 B T 1K Ak
6V, FHERE 25 ~80 V( “gifEdt) MEFLHIE 2.5
KV, B T U536 120 °C, B 7 70 < % &% 800 L-h ',
i 5 IR 500 °C, A VE Bl m/z 50 ~1 500, ¥
Sy MR A1 UNIFI 1. 8. 1 #cf,

2.6 KA BRI R RUBUR B TLC A 0 BR 24
F,PG-02 A B K& 2.3.2 Wi F A S WOk 4%
i, 218 2015 AE R E 25 ) Y 45 TLC 4
ARV . TR Z (03 (2015 AR R rp [ 2 ) s )
0502 ) i % , W L _F 3k 3 R W & ih PG-02 A Bk A
R S I AR T (PGhe-02) |, i E 7 7
HEIR 5 7 W (PGb-02) , 50k W M It R A 9 W
(PG02-KL) , A & 4 Rb,, Re, Rg, Xf W i 4% ¥ &

R2 RHXASRR GEGHAPASEFTLERINAERFEB X

TR X IR VA W B, 0 0l T TR — BRI GO R AR
b M= - R O TR-H E-/K (15:40:22:10)
VKR OB B R 2 9 WO RIS, R TT O Bt
T, WL 10% BRR £ WE W, 75 105 °C #4425 1
AN W, o ) B H OGN S G AT (365 nm) R
g

3 #R

3.1 ASHREm R B R NSz
WO AWM, RARA R ERTLRE, F . W
) S PR A 7 3 790 JE AT DU, SR BB 20 A i
B G PRI R R A BORIR 22, R Il i
BHEE R R, R L. DI T H IR
HR(47.2 £5.6) % ; AWM 501 50 B R (47,5 =
3.9)% o Ui W LAMPRHE 5 5 B D HE A L U]
TR P S BN

3.2 AZRBERNSMEEMESHEZR I
R2ARRAKHASHK A P ASEH Rg, MIA
ZEH Re W E 2 >0.27% , A2 BH
Rb, 25 =0. 18% ,£54 2015 4E R E 24
WYBHE . T ASRERND T EHERA
SRR — B HRT IS v 37 3R] PP S AR R B9 R A

B

Table 2 Contents of index components and their transfer rates between 12 batches of decoction pieces and standard decoction of Ginseng

Radix et Rhizoma ( SDRG)

BT e B G R % bl A o v g L T
) (LT it ) (100 g KK H 2 500 mL 5k 7))
e AZRE Azp#E AZEE AZEE Azt AZEH AZE# R+ AZEH
Rg, Re Rb, Rg, Re Rb, AZBAF Re Rb,
PG-01 0.356 0.228 0.319 0.378 0.261 0.431 57.5 71.0
PG-02 0.208 0.282 0.273 0.284 0.349 0.329 74.3 69. 1
PG-03 0.223 0.183 0.200 0.291 0.237 0.282 71.3 77.5
PG-04 0.210 0.212 0.240 0.332 0. 346 0.557 88.5 127. 8"
PG-05 0.293 0.197 0.222 0.453 0.339 0.385 87.6 93.6
PG-06 0.368 0. 180 0. 280 0.492 0.333 0.394 81.6 76. 1
PG-07 0.256 0.379 0.367 0.331 0. 450 0.521 64.7 74.2
PG-08 0.304 0.362 0. 426 0.439 0. 465 0.677 72.0 84.1
PG-09 0.277 0.270 0.387 0.356 0.372 0. 606 73.1 85.9
PG-10 0.213 0.227 0. 301 0.301 0.319 0.361 81.2 68.7
PG-11 0. 405 0.365 0.497 0.569 0. 444 0.814 76. 4 94.8
PG-12 0.319 0. 141 0.252 0.455 0.221 0.392 83.6 88.6

R RIS L 100 g S KB & 500 mlL bl i 70052 7 P b A3 (06 B R il 3 PGbt-04 i v A B 18 3F Rb, ] BE A7 A8 56 b 2B A,
Rz B R WA B F S BT

3.3 briEm AR SCRTE AR DLIE 3, 28 12
AR T W T C A TE 3R A5 X Bt 45 801813 (R) 12 A>3k

6.

A 2,3,6 534 55 8 N2 AT R, Re,
Rb, o 1 SC &35 A7 B0 RE 31 58 0L 3% 3, &5 2R 4t v i)
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FHALEE 0. 905 ~0.997 , 55 %} B 45 20 & 3% A1 L AH 2L
0.966 ~0.996, ¥4 44 05 5 e L3R 4, H Re,Rb,,

ikl > 10% /) 3 N3 1 o8 NS 247 Re,,

fufl. \ e L_Sx N 'ui_gﬁlillji R
PGbt-12
PGbt-11
PGbt-10
PGbt-09
PGbt-08
PGbt-07
PGbt-06
PGbt- 05
PGbt- 04
\ PGbt- 03
JNLJ%M \);,,/uwwwf L_%_JM PGbt- 02
PGbt- 01
10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 8 90 94 98
t/min
B3 12 A5 4R 7 1 A0 95 00 A RS
Fig. 3 HPLC fingerprint chromatograms of 12 batches of SDRG and reference fingerprint
F3 12 HASEREGTIRT RIS E G KA UE
Table 3 Fingerprint similarities between 12 batches of SDRG and reference fingerprint
FE PGbt-01  PGbt-02  PGht-03  PGbt-04 PGbt-05 PGbht-06 PGbt-07  PGht-08  PGbt-09  PGbt-10  PGht-11  PGht-12
PGht-01 -
PGbt-02 0. 965 -
PGht-03 0. 990 0.979 -
PGht-04 0.971 0. 968 0.972 -
PGbt-05 0. 990 0.976 0. 995 0. 958 -
PGht-06 0.982 0. 945 0. 985 0. 944 0.990 -
PGht-07 0. 954 0.992 0. 966 0.977 0. 955 0.917 -
PGht-08 0.970 0.986 0.971 0.983 0. 963 0.930 0. 994 -
PGhbt-09 0. 965 0.975 0.961 0.981 0.952 0.916 0. 990 0.997 -
PGht-10 0.983 0. 994 0.992 0.983 0. 986 0.968 0.987 0. 986 0.976 -
PGht-11 0. 985 0.974 0.981 0. 990 0.974 0.952 0.981 0.992 0. 990 0. 986 -
PGht-12 0.984 0.925 0.978 0.944 0. 980 0.990 0. 905 0.925 0.915 0. 955 0. 958 -
R 0.991 0.987 0.993 0. 988 0. 988 0.970 0.983 0. 990 0.984 0. 996 0. 995 0. 966
x4 BERAFEZFHHAENETRREEER TN
Table 4 Common peak ratio of reference fingerprint and its variation analysis of 12 batches of SDRG
X 1 0 e i
5 PGbt-  PGbt-  PGbt- PGbt- PGbt- PGbt- PGbt- PGbt- PGbt- PGbt- PGbt-  PGbt- R AR g RSD
I /min 01 02 03 04 05 06 07 08 09 10 11 12 i 1 g AR %
LA/ %
1 156 74.8 105.2 80.2 76.2 64.5 38.9 151.2 129.7 69.2 107.2 151.5 87.7 94.7 2.9 37.1
2 40.1 772.0 542.0 556.1 633.6 864.5 938.9 631.4 837.6 678.4 574.8 1085.1 856.7 747.6 22.9 23.0
3 42.0 366.0 489.9 332.0 484.9 474.5 466.0 629.2 650.2 520.0 446.4 622.1 291.5 481.1 14. 8 23.9
4 61.7 261.1 141.4 158.8 165.6 198.2 226.3 196.7 267.4 272.0 160.9 295.1 189.4 211.1 6.5 24.6
5 65.5 107.6 55.5 51.9 72.5 99.3 64.2  100.1 53.9 98.0 65.9 112.1 79.7 80.1 2.5 27.9
6 73.4 614.2 468.5 401.7 793.5 548.4 560.8 741.6 963.6 863.5 513.71159.0 563.1 682.6 20.9 33.0
7 78.4 224.2 272.8 191.7 239.5 283.4 184.4 420.8 511.4 455.8 236.1 507.6 167.5 307.9 9.4 41.9
8 79.0 106.4 112.1 30.6 28.9 115.0 52.9 142.0 208.2 150.9 81.7 145.9 33.4 100.7 3.1 56. 4
9 82.2 259.1 268.4 205.9 289.3 279.8 183.4 400.6 473.0 445.5 220.1 505.9 183.9 309.6 9.5 37.5
10 83.3 33.0 40.8 24.2 39.5 42.4 28.8 71.3 75.4  69.0 33.9 81.2 34.0 47.8 1.5 42.5
11 85.8 40.9 31.0 21.1 48.6 31.7 38.0 55.4 66.0 61.4 26.5 68.9 27.5 43.1 1.3 38.5
12 88.2 163.8 163.9 69.8 132.1 126.7 98.9 189.2 256.3 222.8 120.1 241.0 75.0 155.0 4.8 40.3
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7 5) PGbt-02 1 PGO2-KL 47 43 #7 A6 55, UL I 4,
FRifE 7 3] PGbt-02, PGO2-KL 55 %f HR 45 & % i1 He A
W 7 EE A BT L2 5 2 R 3% B J0RL T 45 AT 0 L
SRR HE A A AR AR K 7R =9. 9% 11 5 A3k
AW, A 6 S EiEE (NS 21 Rb,) 5 A >
10% , 45 & 2.5.3 T F K¢ i F2 € 1 % %5 h PG-04
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KA B A (PGbt-02 1 PGO2-KL 1y I A7 0 0 T F1L
07 4350k 35. 5% F 42, 1% ) , 55 % BE 48 S0 (&1 3% AH o)
JE(0.989) A b 1 7 71 19 (0. 993) A Jir T B, {H ik
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%
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Fig. 4 Fingerprint of formula granules, compared with the same batch of SDRG and reference fingerprint
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Table 5 Common peak ratio analysis of formula granules

S
1/ X‘T‘n‘?\}ﬁﬁ PGbt-02 P‘?b"oz PG02-KL PG_OZ'KL o Lo AR X
0 min T g S e I
(IR o7t/ % & /% e
1 156 839 105.2 3.9 122.8 4.7 19.7
2 40.1 656.0 5420 20.1  478.9 18.3  -9.3
3 42,0 479.7  489.9 18.2  458.8 17.5  -3.9
4 61.7 193.0 141.4 53 1267 48  -8.1
5 655 69.2 555 2.1 542 2.1 0.1
6 73.4 562.0 468.5 17.4  518.0 19.7 13. 4
7 78.4 256.1 2728 10.1  280.9 10.7 5.6
8 79.0 96.9 1121 4.2  117.6 4.5 7.6
9 82.2 274.1 268.4 10.0 258.6 9.9  -1.1
10 83.3 40.2  40.8 1.5 40.9 1.6 3.0
11 85.8 34.9 3.0 1.2 28.1 1.1 -7.0
12 882 129.4 1639 6.1 137.8 53 -13.7

3.5 RIE R BT 0 1 e
R Ry, WK 6,

3.6 TLC %3 WIS, 455 5% Hok 250 2
W ) YT 5 T 24 03 T TR S €5 3 R 7 O
b, 3 A ) B ) B B O BE . PGhe-02,
PGbt-02 J PGO2-KL i H A1 5 4 Wi b, T
UL I3 14 T 3 20 B W

. 8.

AN T 10

6 7 8 9 10

1 2 3 4
1. NS Rg, X2, A2 Re IR ;3. AS 217 Rb, X
VR 4. TR A X IR S, IR 24 456, PG-02;9. PGO2-KL UKL 2 %
;7. PGhe-02 ;8. PGbt-02;10. PGO2-KL 5061 AH
5 BAMERESESKN TLC

Fig. 5 TLC analysis of formula granules and original slices of

Ginseng Radix et Rhizoma
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23 BT )
2017 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No.7
Apr. ,2017

R6 ASHREGHEYSEERXFENEE

Table 6 Compound identification of common peaks through UPLC-Q-TOF/MS

AH X 43T
B I , AHXT 43 F , o
" i 5 F = m/z o % Fi R iR 22 MS/MS
I /min Jii -/ Da
/mDa
1 2.60 - 409.207 5[ M - H] - - -
2 531 CuH,LO, 845.490 3[ M + HCOO] 800.4922 AZ R Rg, -0.1 637.431 4,475.378 1,391.284 2
3 562 CuHgpO,  991.547 9[ M + HCOO] 946.550 1 AZ R Re -0.4 799.484 1,783.489 1,637.431 7,475.378
3,391.284 4
4 11.60 CyupH,0,  799.484 6 M - H) 800.4922 A A} Rf -0.4 637.4312,475.378 4,391.283 9
5 12.24 C,H, 0,  815.479 1[M + HCOO] 770.4816 =-LEH R, -0.7 637.431 4,475.378 4,391.284 4
6 14.25 CgHy0, 1107.5950[M - H] 1108.6029 AZRAF Rb, -0.6 945.541 9,783.489 3,459.383 6
7 15.29 Cs3Heg0, 1077.584 2[M - H] 1078.5924 A ZHAF Re —0.9 945.541 9,783.489 3,621.436 3,459.383 6
8 15.56 CsgHegOn 1209.626 9[M -H] 1210.6346 AZ R Ra;/Ra, 0.4 1077.5844,783.489 3,323.097 5
9 16.62 Cy,Hy0, 1077.5840[M -H] 1078.5924 A& 21 Rb, -1.1 945.541 9,915.530 7,783.489 3,765.477 6,
621. 436 3,459.383 6
10 17.15 Cy3HgyO0, 1077.583 1[M -H] 1078.5920 A &R Rb, -2.0 945.541 9,915.530 7,783.489 3,765.477 6,
621. 436 3,459.383 6
12 19.58 CuHg, O 945,542 4[ M - H] 946.550 1 A ZRif Rd —0.5 783.489 3,765.477 6,621.436 3,459.383 6

(¥ 73 7K W, i B P 2 o A% 8 TR R B4 o i 791 114 o
(156 8% (RIAT ROM o 93 ), T F s o4 322 790 1) i 7
PURE U A o i (R AR Ve A A RE DRSS ) L A
e B B TR E T A A B . A IE i 2y
TIURLER e BE AR R 25 A P IO I 2 i R 92 FH LA
A IR Oy Bl PUK O B AT 50, 5

RT ASBRAEZGEEMAITHNIEFHNRELSE

BRI A BUAR AT, W1 6 M BT J7 UL A= 77 3
RS A ) B [ S, 25 0 B0 W5 e B L
TC 17T FECF 2 AT o il AR A, PR v T 700 A T 7
25 IR BT (RIARVE RIET ) AR Sy v [] (A 0T J
AT, LA X0 ) 2 R T o 22 S i v LAY £k
D7 %8 IR B v (] R FNZE 5 LU TR A T —

Table 7 Mass transfer process from decoction pieces to formula granules through SDRS

. PL100 g PR I8 b 0 i/ g (B b — T s B R/ % ) 536 B 5 2 W (PR
AZ 1 Re, N B Re AB &1 Rb, P18 1 10 2 IS TR )
PG-02 0.181( =) 0.245( =) 0.238( =) - 1. 000
PGbt-02 0.142(78.5) 0.175(71.4) 0.165(69.3) 0.993 2.385
PG-02KL 0.138(97.2) 0.179(102.3) 0.199(120.6) 0. 989 0. 904
(F, FFRAHR) PRI S B 84.6% 1 AR ST PR AR
» O RE AR oL 35 2 72 [ KBRS o 7 X J% A 5 X HE
I, “ij‘;im —— il 245717 46 SR VR B R 5, LA R D4 R R IR B
#‘;‘5 T ~K i ’; g B —ERCENE, HZ DNA KM% E 45
ik M%@\ﬁ B S 9 0 47 A 4 4 2015 4 RG24
s )BT I, S5 TR T L B R 7l B 29 2 R
@, K.

ARt | oK B
kA JUk A
B6 t#AEFNSRRRAEXRIGEKNRZEHXR

Fig. 6 Relationships among standard decoction, other forms of

decotion pieces and usage of clinical practice
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