- 2938 » ¢33 % 202458 $52% B10H Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 10

RNEMEZT B ERBAEMNR

#HOEL sk P2, gEH4L123 Frr2d, FAav4 Lk fmml
1. FEHEZ RS, 1175 B 210023

2. PP ERA R E PO R4 SRR EE =P, V175 FiE 226006

3. MM = NRERE, 1L75 P 226006

4. B ZERRBAERATR, TLH FEiE 226005

W E: B MARNESEDANEEAENE. FE f& 23 #OSARHEA ), BEALREA R I ERA T 1) HPLC
oo, FREILAE, SR KATH 8 SR HE (quadrupole time-of-flight mass spectrometry, Q-TOF-MS/MS) i}
FEH VAT E, 2RI A RibsEZ R 8 NG EMEE (L ER-8-O-MAMTH . KiEMR-8-0- &b, KiE&-
1-O-HH M . RIEW-1-O- B A M. KIS -8-O- B A M. M RI R -3- PR E-O- B A M. KigE-8-O-F #j T
KIEHFRE-8-O- I A M. 5 MBI (R ER. K. KER. Kl KEEFED. 4 MRSy (&
BT, LR, RILFER, RILERRETEHE M 1D EKLBERS [ AR 4-0-B-D-(6"-0O-B & T-1k) -4 4 #htF
(RG] W& BB FIHER, MUMHEERE. MR L ERNTE, 20K E bk 7 R AL R
R RERA RGBSR E I 45 4, o 40 MEBER] T ARHEZ T, 40 MEH GRS A%, b 8 MEE
RUBER. 5 MNITR R RER. 2 MRS 5 MERIND 2 D IR TSR S EEXT A . 8 N4 & R R A
5 AN B B B A P R R 0 B A 43.83% M1 11.03%, A TR, JLER. BILEEMRILE RS TRREN T
#2455 5y 233.00%. 79.58%-. 303.18%F1 58.71%, RGG 1) F 145 %% 68.89%, trifkiz il F1HEH N 23.26%. &5it
FULE S R B IC J7 FORLAN &5 K 3 22 ML 42 7 70 T 2 AR & AN B8 T BR Al

XHEIR: KHE Ardkin ) EAEfEH: TRaiEE; LA HEiEEs BB R, MEZE; Q-TOF-MS/MS; HE; K#&K: Kk
Wy KEERR: WETIR: LR QMR B R, KL

FEDHES: R286.02 XHEFRERS: A XEHS: 0253 - 2670(2021)10 - 2938 - 13

DOI: 10.7501/j.issn.0253-2670.2021.10.010

Study on law of quality value transmitting of Rhei Radix et Rhizoma standard
decoction

DAI Ying!, SHI Kai? 3, DOU Zzhi-hua® 2 3, ZHOU Rong-rong?® 3, ZHOU Yun-zhong*, WANG Zhao-long*, NI

Li-lit

1. Nanjing University of Chinese Medicine, Nanjing 210023, China

2. Nantong Clinical Medical College of Integrated Traditional Chinese and Western Medicine of Nanjing University of Chinese
Medicine, Nantong 226006, China

3. Nantong Third People’s Hospital, Nantong 226006, China

4. Jinghua Pharmaceutical Group Co., Ltd., Nantong 226005, China

Abstract: Objective To study the law of quality value transmitting of Dahuang (Rhei Radix et Rhizoma, RRR) standard decoction.
Methods Twenty-three batches of RRR standard decoction were prepared. The HPLC fingerprints of standard decoction and
decoction pieces were established. The common peaks in fingerprints were assigned and the components of common peaks were
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identified by Q-TOF-MS/MS. The contents of the components in raw pieces and standard decoctions of RRR were determined,
including eight combination anthraquinones of aloe emodin-8-O-glucoside (AE8G), rhein-8-O-glucoside (R8G), emodin-1-O-
glucoside (E1G), chrysophanol-1-O-glucoside (C1G), chrysophanol-8-O-glucoside (C8G), aloe emodin-3-CH2-O-glucopyranoside
(AE3G), emodin-8-O-glucoside (E8G) and physcion-8-O-glucoside (P8G), five free anthraquinones of aloe emodin, rhein, emodin,
chrysophanol and physcion, four tannins of gallic acid, catechin, epicatechin and epicatechin gallate, and one stilbene of resveratrol
4'-0-B-D-(6"-0O- galloyl)-glucoside (RGG) in decoction pieces and standard decoction, and the extraction ratio of standard decoction
were determined, respectively. Taking the transfer number of common peaks, component transfer rate and extraction ratio as indexes,
the law of quality value transmitting of RRR standard decoction was analyzed. Results There were 45 common peaks in the
fingerprint of RRR decoction pieces, 40 of which were transferred to the standard decoction. The components of 40 common peaks
were identified, among them, eight combination anthraquinones, five free anthraquinones, two anthrones, five tannins and two
stilbenes were confirmed by reference substances. The average transfer rates of total eight combination anthraquinones and five free
anthraquinones were 43.83% and 11.03%, and that of gallic acid, catechin, epicatechin, epicatechin gallate and RGG were 233.00%,
79.58%, 303.18%, 58.71% and 68.89%, respectively. The average extraction rate of standard decoction was 23.26%. Conclusion
The results of this study laid a foundation for the process research and quality evaluation of RRR dispensing granules and
preparations of the classic prescriptions containing RRR.
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Fig. 1 Fingerprints of decoction pieces of RRR (YP1—YP23) and reference fingerprint (YPR)
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Table 2 Similarity of fingerprints of decoction pieces of RRR and its standard decoction
W AERUE FRAEAR AR | Wk MRUE ARdEs MRS | WOv AEBUE ARdEEA AR
YP1 0.962 TJ1 0.962 YP9 0.909 TJ9 0.970 YP17 0.890 TJ17 0.957
YP2 0.938 TJ2 0.975 YP10 0.458 TJ10 0.584 YP18 0.965 TJ18 0.984
YP3 0.675 TJ3 0.762 YP11 0.943 TJ11 0.973 YP19 0.943 TJ19 0.988
YP4 0.956 TJ4 0.972 | YP12 0.961 TJ12 0.978 | YP20  0.963 TJ20 0.970
YP5 0.978 TJ5 0.981 YP13 0.931 TJ13 0.979 YP21 0.931 TJ21 0.976
YP6 0.953 TJ6 0.976 YP14 0.956 TJ14 0.963 YP22 0.944 TJ22 0.961
YP7 0.919 TJ7 0.979 YP15 0.927 TJ15 0.981 YP23 0.966 TJ23 0.982
YP8 0.839 TJ8 0.955 YP16 0.784 TJ16 0.835
43
44
36
2 4 45
5,71,3031 34 39

t/min

40 50 60 70

B3 KEWNEFTERBEFRE (BEFEN)
Fig. 3 TIC of standard decoction of RRR (negative ion mode)
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X—68 689, r=0.999 9, £k 37.4~14 960 ng;
FILZEE A THE Y=T734 494 X—4435, r=0.999 7,
2RV H 7.635~3054 ng; RILARBEE TIRERH
972 Y=1596 107 X—24 613, r=0.999 9, £t
i 8.32~3328 ng; RGG [A|475F¢ Y=3 137 732
X—85754, r=0.9999, ZMJuk 11.5~4600 ng.
244 WERAFE OMFERIE) & RERE Sl
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TR I 5 A0 Al oS R (&R s
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*3 AEMEATIENEIELBIE Q-TOF/IMS £ELER

Table 3 Identification of common peaks in standard decoction of RRR fingerprint by Q-TOF/MS

- . \ Ms? N fr A P
5 te/min 272 WhE SR R0 MS/MS e r kA E MR

1 2.981 Ci3HisO10 331.067 1 331.068 7 48 169.0135,125.0250 BT HR-3-0-p-D- M E ML BRIk

2 5.791 Ci3H010 331.067 1 331.068 2 34 169.0128,125.0229 B8 FE-4-0-B-D-H R phEF L e

3 7.018 CtHeOs  169.014 2 169.014 8 33 125.0220 BRTH]® BER

4 12.331 C1sH140s 289.0718 289.0729 39 2450826 JLFE D BER

5 13.084 CaHz0016 729.146 1 729.148 6 34 577.1362,289.070 6, 125.023 8 JR{EH & B-1-3-0-% & F MK BER

6 13.346 CarHaoO1s 729.146 1 729.147 7 22 577.1323,289.0714,125.024 6 At & B-2-3-0-1% & TRk BRIk

7 13.809 C22H180u 457.077 8 453.077 6 02  305.0707,169.014 3, 125.0255 RKZE )L R LW & TR BRIk

8 14.269 CaoHs012 577.135 2 577.137 9 48  425.0881,289.0701,125.024 7 Jf1¢F % Bl BRIk

9 14.899 CauHsOx 811.1567 8811571  -0.5  729.1529,577.0997,559.122 7 &1 H & B-2-3,3"- —-O-IX & TWals BRIk
10 15509 CisH140s 289.0718 289.073 2 48  2450811,179.0348 RILKED BERR
11 17.110 CaoH220s 389.124 2 389.125 4 31 227.0705 HALFEE 407 % i ZHROIEH
12 18.423 CoH1s010 441.082 7 441.084 7 45 289.0722,271.0617,169.014 3 K LA E W& T B D BERR
13 19.505 CasHzs0m 477.140 2 477.142 5 48  313.0572,169.014 8 SRR KT
14 20.208 Cz3Hs0u1 477.140 2 477.142 0 38 313.0553,169.014 0 Ui SE] KTHEIR
15 21.161 CisHigO7 309.098 0 309.099 1 36 147.0431 2-O-F J ik -B-D-8] 2 LAgTEN
16 22.183 C12H100s 233.045 5 233.046 4 39  189.0354 2- FH -5 44 F -7 i €4 R JEVAYLTES
17 22510 CaH20010 431.098 4 431.099 2 19 269.0455,240.045 2 AESG? Jaliies
18 23.464 CisH1gO7 309.098 0 309.099 3 47 147.0437 1-O-H: B BE-B-D-Hi % i BERR
19 24.396 CorH26012 541.135 2 541.137 8 49  313.0502,169.016 1 RGG® ZHROIEH
20 26.325 Cs2Hss020 861.188 4 861.192 2 45 699.134 2, 386.101 7 &5 B YGRS
21 26.844 CaiH1s0n 445.077 6 445.078 5 19  283.0256,239.034 7, 211.042 8 R8G® sy
22 28.915 CzoH20n 461.108 9 461.1108 41  313.0566,169.0137 1-O-H% T FHE-2-O-WEEBE-B-D- A BRR
23 30.390 CsoHss020 861.188 4 861.191 6 38 699.1378,386.1002 FET A YR
24 31.358 CagHzs015 613.1199 613.122 3 39 465.0659,313.054 9, 169.015 1 1,6- —--O-¥ £ T-Fk-2-O- A FEBE-B-D- M ZTHETF $E5R%K
25 32.135 CzoH220u 461.108 9 461.109 3 09  443.0857,313.054 9, 169.015 3 1-O-t & FHt-6-O- A EEME-p-D- M &M H  BERIK
26 33.034 CasHx012 487.088 2 487.089 8 33 239.0350,211.028 7 KER-1-0-(6'-0- L. B)-B-D-7i & H BB
27 33.712 CaiHaO10 431.098 4 431.099 5 26 269.0445,240.0410 E1GP sy
28 34.369 CagHzs015 613.1199 613.122 3 3.9  443.0379,169.014 3, 125.022 5 1,2-—-0-% & TBt-6-O- A FEBE-p-D-H & HEH ¥Rk
30 35.375 CasHa012 487.088 2 487.090 3 43 283.024 4,239.037 1, 211.052 1 K#{R-8-0-(6"-O- L Bk)-p-D-Hi & BB
31 36.375 CaoH240g 407.1348 407.136 1 36 245.0809,230.057 0 6-F 4 S R % -8-O-B-D-8 & i E S

33 40.099 CaiH0s 415.103 5 415.104 2 1.8  253.0503,225.057 6 C1G? JoYieN
34 40.803 CaiH09 415.103 5 415.105 3 44 2530506 C8G? JeYieN
35 42,052 CaiH20010 431.098 4 431.099 4 24 269.0429 AE3GP B
36 42,520 CaiHaO10 431.098 4 431.099 8 33 269.0399 E8GP Jaliies
39 48.190 CaoH2010 445.114 0 445.1152 26  283.0613,240.0431 P8G® Jaliies
40 53.172 C1sH0s 269.0455 269.046 6 39  240.0418,195.044 8, 183.046 0 L K # & b R
42 68.093 C1sHsOs 283.024 8 283.025 8 35 239.0351,211.0399, 183.044 8 K b Jaliies
43 71.381 C1sH100s5 269.0455 269.046 8 47 241.0509,225.0522 N B
44 72.726 C1sH1004 253.050 6 253.051 3 26 225.0547 KHT © B
45 73,720 C1sH1205 283.061 2 283.062 2 35 240.0427,211.0400,183.046 3 KFE L HIk® BB

a-ifES T ET NIM—H] 5 b-iid 5t B8 & LLx A

a-quasi-molecular ion is [M—H]~; b-confirmed by comparison of reference substances
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F4 KEREZTS BIERERDEENESER
Table 4 Determination of 13 anthraquinones in standard decoction of RRR
JE R/ (mg-mLY)
AES8G R8G EIG CI1G C8G AE3G E8G P8G M AME AWM K3E AWl SRR
TJ1 0.054 0.165 0.014 0.059 0.087 0.105 0.080 0.060 0.058 0.712 0.020 0.017 0.016
TJ2 0117 0.337 0.035 0.141 0.197 0.071 0.160 0.124 0.044 0.318 0.022 0.021 0.022
TJ3 0.103 0.700 0.033 0.137 0.066 0.025 0.110 0.059 0.053 0.466  0.023  0.022 0.030
TJ4 0.024 0.067 0.005 0.023 0.032 0.057 0.024 0.017 0.028 0.359 0.009 0.011 0.011
TJ5 0110 0.283 0.028 0.109 0.142 0.146 0.127 0.085 0.086 0.830 0.048  0.029 0.040
TJ6  0.042 0.123 0.012 0.047 0.069 0.073 0.053 0.038 0.032 0.405 0.009 0.011 0.010
TJ7 0.078 0.095 0.017 0.074 0.136 0.082 0.048 0.040 0.039 0.270 0.010 0.016 0.018
TJ8 0.100 0.275 0.028 0.141 0.157 0.042 0.133 0.074 0.025 0.162 0.011 0.014 0.015
TJ9 0.178 0.622 0.045 0.182 0.222 0.106 0.210 0.120 0.058 0.538 0.026  0.022 0.022
TJI0 0.168 1.479 0.042 0.183 0.078 0.052 0.099 0.054 0.061 0.798  0.029  0.046 0.043
TJ11 0.043 0.087 0.011 0.047 0.074 0.056 0.036 0.026 0.031 0.242  0.007 0.013 0.012
TJ12 0.029 0.083 0.006 0.030 0.059 0.060 0.030 0.023 0.031 0.273  0.013  0.017 0.018
TJ13 0.163 0.489 0.041 0.173 0.219 0.092 0.211 0.140 0.049 0.433 0.021  0.023 0.027
TJ14 0.048 0.171 0.013 0.048 0.058 0.073 0.060 0.039 0.043 0.578 0.015 0.015 0.017
TJI5 0.050 0.156 0.013 0.060 0.112 0.082 0.048 0.037 0.036 0.337 0.015 0.019 0.025
TJ16 0.179 0.242 0.027 0.082 0.110 0.071 0.053 0.047 0.044 0.151 0.004 0.012 0.012
TJ17 0.048 0.105 0.013 0.048 0.068 0.094 0.048 0.028 0.046 0410 0.010 0.013 0.011
TJ18 0.067 0.212 0.017 0.066 0.084 0.092 0.085 0.060 0.047 0.463 0.026  0.019 0.024
TJ19 0.073 0.240 0.018 0.100 0.145 0.106 0.086 0.065 0.051 0.540 0.018 0.016 0.016
TJ20 0.019 0.051 0.004 0.018 0.037 0.038 0.025 0.018 0.016 0.195 0.004 0.010 0.008
TJ21 0.080 0.272 0.022 0.093 0.105 0.092 0.104 0.066 0.054 0.586 0.005 0.013 0.008
TJ22 0.021 0.072 0.006 0.024 0.043 0.060 0.032 0.021 0.025 0.297 0.008 0.012 0.010
TJ23 0.056 0.182 0.015 0.065 0.095 0.115 0.084 0.060 0.059 0.719 0.014 0.018 0.014

x5 KERESRT 13 MNERERIEBE

Table 5 Components transfer rate of 13 anthraquinones of standard decoction of RRR

Ff i

A%

¥ i
" AESG R8G EIG CIG C8G AE3G ESG P8G M kiiZ Aiilh Kid KMy Az Flk 4o H e s

TJ1 37.29 53.48 37.93 35.24 42.69 53.92 37.19 64.43  13.73 4460 3.83 1.18 0.80 45.71 13.73

TJ2 26.28 46.86 31.81 30.89 32.51 37.99 26.79 27.58  15.64 3092 538 241 1.46 33.10 10.41
TJ3 1751 27.66 17.86 13.67 33.98 14.73 18.20 10.15 7.31 1742 401 243 1.70 21.05 8.97
TJ4 34.06 41.73 22.14 23.68 28.12 32.83 17.28 10.89 8.05 2396 136 0.72 0.62 26.70 7.18

TJ5 40.93 79.26 39.15 36.80 38.10 54.02 41.20 37.80  19.01 50.15 6.34 191 1.55 47.50 14.78
TJ6 51.98 78.3541.45 45.19 40.92 45.18 27.98 19.80  10.57 31.13 130 0.83 0.45 42.18 7.88

TJ7 42.20 100.97 44.45 43.69 48.89 48.98 54.98 40.32  12.04 3274 184 1.02 0.73 50.95 6.20
TJ8 18.05 30.63 15.72 18.57 18.47 35.55 19.78 13.46  16.69 4271 541 279 1.63 20.74 10.49
TJ9 36.10 43.89 25.42 25.34 20.63 36.53 20.71 18.40  18.44 3797 404 174 1.37 28.86 12.65
TJ10 44.38 61.89 39.28 40.86 35.78 44.93 43.22 49.78  34.87 5358 18.68 12.65 10.96 53.94 37.95
TJ11 34.02 55.99 33.68 50.67 47.27 38.09 29.13 43.13  13.00 4025 194 118 0.75 42.49 7.91
TJ12 17.39 20.80 9.08 14.85 27.34 28.09 10.10 14.26 6.58 1530 184 124 0.87 18.57 551

TJ13 42.50 62.33 38.62 33.74 31.09 39.47 37.63 43.19 16.04 4060 534 229 1.80 42.33 13.02
TJ14 51.89 114.96 57.95 51.70 37.31 56.03 72.61 73.31  18.67 7719 483 140 1.36 65.62 18.25
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K5

HREI%
AEBG R8G EIG CIG C8G AE3G E8G P8G f“ZAM{E KM AKMZE KM KEZTHR 44 MR s ER

TJ15 56.34 102.11 43.33 46.89 50.83 48.78 45.62 49.62  14.47 4498 394 154 1.50 57.66 10.14
TJ16 33.27 61.26 28.45 26.98 25.30 27.67 24.80 24.61 9.70 3124 169 110 0.64 3341 5.44
TJ17 40.21 7327 41.94 4195 40.10 30.09 40.27 43.02 8.88 2849 113 0.68 0.37 42.06 6.31
TJ18 52.47 113.57 39.49 53.06 39.05 34.21 32.53 50.38 9.39 2392 255 1.00 0.76 50.75 6.81
TJ19 135.47 450.08 112.52 192.60 106.54 61.82 120.74 70.54  14.91 3810 281 121 0.70 128.99 10.57
TJ20 22.33 4432 18.84 2147 25.65 46.35 22.30 14.10 8.42 3129 118 104 0.83 27.29 7.68
TJ21 74.34 86.87 52.54 69.20 91.17 39.02 58.47 82.09  12.87 2537 065 1.03 0.35 69.11 9.79
TJ22 31.86 90.11 20.39 33.23 3250 41.11 23.2513.92 11.61 3062 172 118 0.70 34.31 8.71
TJ23 1556 39.60 14.99 17.32 19.41 40.38 22.1523.43 1415 6556 232 113 0.56 24.84 13.37
BfE 4158 81.74 35.96 42.07 39.72 40.69 36.82 36.44  13.70 3731 366 1.90 141 43.83 11.03
PrEfRZ 25.02 8477 20.97 35.71 20.83 10.70 23.62 21.79 5.92 1455 367 241 2.13 23.30 6.72

GEETARE N 8 NG TR AN, B Ry 5 AN RS BB 2 A

Combination anthraquinone is the sum of eight bound anthraquinones, free anthraquinone is the sum of five free anthraquinones

FEfh
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t/min
LRETR 2-JLFER 3-RIER 4-RILRREETHKE 5-RGG
1-gallic acid 2-catechin 3-epicatechin 4-epicatechin gallate 5-RGG
B4 XERR (A #0EFF (B) BRAXEMAE (C) B HPLC &
Fig. 4 HPLC of decoction pieces of RRR (A), standard decoction of RRR (B) and mixed reference substances (C)

PO RIS B R E B RSD. 455 E /0l Tl )5 0. 6. 12, 18. 24, 36 h iREFE M7
TP %1 0.803 mglg, RSD A 1.147%; JL &l 77E0E, THE 6 U 1 & 5 o g AR 1
REPHIRE 7% 3.717 mg/lg, RSD N 2.24%; &  RSD. LAL 5 FEsr) RSD 738 2.75%-. 2.08%-
LR R T &4 %1 0.188 mglg, RSD A 1.88%:; 1.00%. 1.41%. 3.03%.

KILKRRBEE TR &5 % 1.191 mg/g, 247 FEMEENE BRI 2 “2.2.3”
RSD 4 2.87%; RGG “F-#4 )i &4 %1 0.648 mg/g, RSD Tl Ffif3 YP1~YP23 Fl TJ1~TJ23 ik, id
9 2.43%, FFE (hEZGI) SHNERIER TR 55 AN TR, AN BT RO bR
JUJEOTAH SG IR HEGHIH SRS E. [\ “23.27 TR iEHE
2.4.6 MM e %% WYPLAURMER, 5 MO RIERER. KREWAF 5 M EEBEE RS
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FrENESR WK 6, trdEzAh 5 NMEREREAK
AEEMNEERNRE 7, HBERITHEERILE S.
25 FRfEAT pH. HEERMNER S

Fo U AR HE pH T, W 5E TIL~TJ23 1) pH 1H,
RO FEME S 3k, BCFIME . B 23 LK B bR
7% 50 mL, B OEERENZARIY, KigH
FZET, MAEN 105 CTERREEE, U, T
ERAS A E AR E R, ITHEER (FRE R
il 50 mL ARAEZ AR B . bRz 7
HE 3 KiK. FRER, 23 #HthsiEZF pH 78
4.84~543, ¥IMEN 5.21, T2 AESUHRIE 1)
4.15. KEhriEzHI HE %18 14.31%~28.63%,

BIME R 23.26%, BOCEAIRIE Y 28.2%0E k. HE
RGBSR 3 435 b v i 22 B A8 (L 1)
70%~130%2, T1EKBL, 23 HLRF AR TR H
BRBELME +3 2N, HE 2 4l T
B ) 70%~130%. 455 W% 8.
3 g
31 XTFHEFER

Fa QU 7 1k 2 5 L AR % R (A —
RS IESLHERE 5 IRUL L, 5 G R AR X 17 Y
IR [ UG AR B AR — B, SR HPLC IR
EUAR (A AR UE DR 22 RSD A5 KT 3%) AIE B
R (R HE TR0 5 LA L, BN EERE

*x6 KEMAHSNMEEREASEENELER
Table 6 Determination of five non-anthraquinone components in decoction pieces of RRR

- J 48U (mg-gh) - JE 4B (mg-g ™)

BETR LR LR BILERRERE TR RGG BETR JLRR LR BILEREE TR RGG
YP1 0797 3.722 0.188 1.173 0.648|YP13 1596 4.661 0.278 1.146 0.544
YP2 1356 6.131 0431 1.270 0.320{YP14 2111 5835 0.285 1.461 0.289
YP3 3588 19.853 4.696 4.437 0.726|YP15 1.263 6.000 0.345 1.704 0.366
YP4 2626 7.676 0.505 2.404 0.599|YP16 1.125 4.690 0.755 1.150 0.182
YP5 1387 5216 0.190 1.284 0.457|YP17 2515 5.716 0.463 1.207 0.475
YP6 1343 3.650 0.271 0.947 0.397|YP18 3.010 5.614 0.454 1.741 0.346
YP7 1284 4104 0.184 1.067 0.327|YP19 2.441 4550 0.340 1.286 0.298
YP8 1905 7.768 1.036 1.288 0.450(YP20 1.112 3.693 0.177 0.958 0.305
YP9 1753 6.006 0.716 1.950 0.466(YP21 3425 3932 0.615 0.995 0.279
YP10 1.459 13.926 4.892 5.712 4.867|YP22 2.061 5908 0.246 1.552 0.310
YP11 1.046 5975 0.203 1.642 0.336|YP23 1.672 9.651 0.339 2.504 0.776
YP12 1209 3.682 0.269 1.231 0.441

R7T KEWREFTF S N EERER S EENELER
Table 7 Determination of five non-anthraquinone components in standard decoction of RRR

- JF IR /(mg-mL ) o B E /(mg-mL ™)

BETER LER RILFER RIILFREETER RGG BETER AR RILFER RILFREETER RGG
TJ1 0819 1229 0.234 0.272 0.065|TJ13 0.987 0.911 0.246 0.180 0.115
TJ2 0646 0.648 0.253 0.165 0.052|TJ14 0615 0552 0.112 0.072 0.039
TJ3 0580 1.182 0.428 0.319 0.125|TJ15 0.809 1.000 0.156 0.180 0.047
T4 0732 0753 0.154 0.133 0.038|TJ16 0.439 0.507 0.164 0.100 0.022
TS5 1215 1.344 0.396 0.290 0.120{TJ17 0903 0905 0.223 0.153 0.053
T6 0.727 0.692 0.175 0.104 0.041|TJ18 0.757 0.833 0.312 0.172 0.069
TJ7 0762 0.872 0.175 0.149 0.041|TJ19 1.111 1.093 0.245 0.234 0.079
TJ8 0410 0469 0.061 0.093 0.028|TJ20 0581 0.633 0.161 0.084 0.035
TJ9 0874 0.854 0.309 0.225 0.077|TJ21 0980 0.699 0.349 0.121 0.054
TJI0 0399 1767 1.123 0.810 0.617|TJ22 0.752 0.723 0.114 0.124 0.029
TJ11 0525 0.697 0.075 0.069 0.026|TJ23 0.844 1214 0.223 0.252 0.067
TJ12 0713 0931 0.137 0.207 0.036
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Table 8 Components transfer rate and extraction ratio of five non-anthraquinone components of standard decoction of RRR

FF it X — fﬁ\%%%/% — HERY% pH &
BT JLE R FILHEER FKILFRERE TR RGG

T 513.50 165.06 621.08 115.87 49.94 23.24 5.43
TJ2 238.31 52.87 293.42 65.13 81.80 14.31 5.25
T3 80.89 29.78 45,57 35.93 86.29 22.44 4.84
TJ4 139.41 49.02 152.79 27.72 32.05 14.32 5.25
TJ5 437.90 128.81 1042.39 112.99 131.86 23.82 5.21
TJ6 270.64 94.76 323.72 54.75 51.69 23.78 5.23
TJ7 296.59 106.17 476.55 69.67 62.67 23.27 5.05
TJ8 107.66 30.18 29.24 35.95 31.48 21.42 5.19
TJ9 249.38 71.07 215.52 57.63 82.92 21.34 5.20
TJ10 136.62 63.44 114.84 70.91 63.41 23.69 5.20
TJ11 250.67 58.29 185.96 20.99 38.60 25.14 5.14
TJ12 294.98 126.50 255.08 84.02 40.53 22.35 5.03
TJ13 309.33 97.72 442.69 78.54 106.09 24,55 5.27
TJ14 145.73 47.29 196.04 24.75 67.76 20.69 5.34
TJ15 320.15 83.31 225.41 52.71 63.86 27.80 5.12
TJ16 195.26 54.00 108.80 43.57 59.46 23.28 5.23
TJ17 179.46 79.19 240.60 63.31 56.03 24.18 5.23
TJ18 125.67 74.17 34354 4952 100.29 24.87 5.29
TJ19 227.67 120.06 359.60 91.06 133.36 25.71 5.29
TJ20 261.46 85.65 455.68 43.85 57.69 2477 5.40
TJ21 143.12 88.86 284.24 60.97 96.02 26.70 5.30
TJ22 182.29 61.22 231.71 40.04 47.11 24.76 5.11
TJ23 252.31 62.89 328.69 50.35 43.48 28.63 5.33
¥ 233.00 79.58 303.18 58.71 68.89 23.26 5.21
B O 22 103.61 33.49 214.71 25.41 29.10 341 0.13

FERE, SR HPLC 2 U THI AR LU AR PRI AE O A 14 A 22
RSD A3 KT 3%) [, AH e8I ke
52 ] &5 J UL AT R KA ST, R P R 6 e TR B
B[ RSD N 2.92%, EHiL 14 i 30 0 1 AR LU AEL ) RSD
9 2.98%, WFFAEEIARER.

MR (R E 2G40 PUEEH i@ 0] 9101 (437
RIS R TR D 1O, S E i T VA S SR I E A
T M. RS, &fE. M. )8
PEJTT, SR EIEEEORRR M BIE: e —
R IR 2R, it FR AR s 70 7 Bt 3 DG B AT
ISR PR R SR s R B R B A VR, FE S
RSN B Ay B Y D6 AT B 1 RSD 3K 264k
RIGTEWTHIE RN, G thiaae 45 R -5 R ol il
VIR B R LS RAURE ST T AR R R TR
A NS, T E S5 RASZ R AL AR

SAY AR SRR A TR AR e P B e
OB, I E]SE, VRO G i b ST AR B R R R
SIS pH A AS[E] & R AN RIS Y R 6
REEAE . AR, S,

JE BT H RIBAFF A2 L ER, 13 R
SRR Bl € TR 55 5 I R Rk S,
HERIEARFF AL IER, A il - AL s
P, ORISR BLERSE, PRI AU
B, SR ARBHEWILANE, FasE thilia i AL
Mt P o ASHIE TSR A2 24 S EERONS  MAR TR K
G RENEBAT T ITEE 5, i R
RE TEE IR AR I “2.4.67 T, sl
WIS AR PRARIT R S Pk e e 4 R A
VR AL AT I S (R R B 26 AR R SR A5 Bl
TN,
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32 XTFIRBEUAR

RUHASRIG R B, KR4 & B BRI MG R 4
SCHERHRIE I ATV T R SEE HLAE R, 70% F EE A
HAEMETIS, 8 Nah A R B ER T IR AT
il K H 7T0%HEE. B2 EEIER OB EIFR
()7 4 R SR A AR A, TTRE S S8
ARIR BT HRUEZ R P S s, I R R A
B 5IGRHZ SR S i T 50%-
70%- 100% H B 1] 25 Bt 2 71 HER i VA VR M AR
RILMAN 70%F1 100%0 H i 25 72 A YT I B 7 4
2 TN 50% H R I TR A VRIS o
33 XTHAEENEARTHRS

KRBT &R FE o BA AR 2
PER2415] B — 2]y Tyt KB A LRI AT 4 T
FRE TR, AR Q-TOF-MS/MS Xf KB #5R
HEAH TR SUE] 40 N ILFIEHHT T %%, o 8 M4
AR, 5 MR EEL. 2 DNEEY . 5 AN
RIS Je 2 A 2K LIRS A e 224 sy R
X B O RA, ER R LR 2 T, TR SR
RO T IE T B MIBEH AL BFRR D ILERER. =
IRy FARE R 4 -0 B L 4 A Ry
ki MR ZE, AMPESENE T EEEK,
HAR 18 Mo S T & & IE Tk, N2
I, Rl 75 RIS 7N T 25 20 B 2 At |
WD 7 AR ERE . K EER R RO o A A TR
W2 2 B, Hrp R N Es G R ER, (Hil T3
ARE FEERI AL L R 3, H TR i1,
EI A SRR 3 45 45 B TR 1Y) A FH R s B AT
FEVEBIY, A s Ui S R A B 4 T s K K
il g E 18
34 XTHMEK

A SCER AL, % LA 280+ 430 nm 1N KR
g, LL 280 nm 6 H Ftnk g 200, gh s
YA T AN 25 B R AE 254 430 nm BT #R A Wi
{8 430 nm BRIEBRS 5 M HA R A3 TE R 2
WEFeid FE R JRE 254, 280, 430 nm ig T T
A, R I 280 nm K T AS HE ) (e i oy 4T
AT 36 B AR Sy 0 P RS DU

8 M AR AESG. R8G. C1G #l C8G
53 ATE 254, 410 nm FfHEA SRR, E1G. E8G.
P8G /3 HI7E 280, 420 nm P i KWL, AE3G
7E 254, 430 nm BT SR 5 AN S A
PR PSR R KER. KIEMY 7 BI7E 254, 430

nm FHEA &R, REEE . K3 H RS BITE
280, 440 nm Bt ORI $2EX 410, 430 nm
Ik R EOR I, BH R ER, vk b iih
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