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Optimization of Processing Technology of Ginseng Radix et Rhizoma Rubra by HPLC Fingerprint
Combined with Orthogonal Test

HOU Xinlian', HUANG Lu*, PENG Cheng’, ZHU Yaning', CAI Bangjun', ZHOU Qinmei*’ [1. China Resources
Sanjiu (Ya’ an) Pharmaceutical Co., Ltd., Sichuan Ya’ an 625000, China; 2. Pharmacy College, Chengdu
University of TCM, Chengdu 611137, China; 3. Institute of Innovative Medicine Ingredients of Southwest
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ABSTRACT OBIJECTIVE: To establish an HPLC fingerprint of Ginseng Radix et Rhizoma Rubra, and to optimize its processing
technology. METHODS: HPLC method was adopted. The determination was performed on Waters SymmetryShield™ RP;s column
with mobile phase consisted of acetonitrile-water (gradient elution) at the flow rate of 1.0 mL/min. The column temperature was set
at 30 °C, and the detection wavelength was 203 nm. The sample size was 10 pL. Using ginsenoside Rb, as reference peak, HPLC
fingerprints of 10 batches of Ginseng Radix et Rhizoma Rubra was established. The similarity of them was evaluated by using
Similarity Evaluation System of TCM Chromatogram Fingerprint (2012 A edition) to confirm common peak. With steaming
temperature, time and drying method as factors, using the content of ginsenoside and fingerprint similarity as index, the processing
technology was optimized with Li;(4*) orthogonal test design and verified. Cluster analysis was conducted with SPSS 19.0 statistical
software of 10 batches of Ginseng Radix et Rhizoma Rubra and 3 batches of optimal processed sample. RESULTS: There were a
total of 13 common peaks in the fingerprints of 10 batches of Ginseng Radix et Rhizoma Rubra. The similarity was more than
0.920; 3 common peaks were identified, such as ginsenoside Rg;, ginsenoside Re, ginsenoside Rb.. The optimal processing
technology included that steamed at 100 °C for 150 min, dried at 60 °C. The results of validation test show that the contents of
ginsenoside Rg;, Re and Rb, were 0.26%-0.29% , 0.17%-0.20% , 0.47%-0.54% , and the similarity between 3 batches of Ginseng
Radix et Rhizome Rubra optimal processed sample and the control fingerprints was more than 0.970. The results of cluster analysis
showed that 10 batches of Gimseng Radix et Rhizoma Rubra and 3 batches of optimal processed sample could be clustered into two
categories; HS3-HS10 could be clustered into one category, and 3 batches of optimal processed sample, HS1 and HS2 be clustered
into one category. CONCLUSIONS: Established fingerprint can be used for the optimization of processing technology of Gimseng

Radix et Rhizoma Rubra, and characterize the correlation between fluctuation of technology parameter and quality of medicinal

material; the optimal processing technology is reasonable and
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Tab 1 Information source of samples

W5 esi 5 el

HS! TAERE R ASH A 20180901 2018411
HS) FEIREE ASH A 20180902 2018411 A
HS3 AR (R S AR A 182010801 IS4 11
Hs4 MR SIARAA 182010802 20184 11 A
HSS ERTHEMASIMTT 181001 0184 11
HS6 ERTHEMASIMTT 181002 2018411 A
HS7 KANEEBIARA A 20181001 2018412
N KAlEESIARAR 20181002 2018412
HS9 MRS A AT 181101 01841271
HSI0 FHHERSIARAH 181102 20184121

2 FiEEHER

2.1 1BYEILEREL

2.1.1 i @ik Waters SymmetryShield™ RP s
(250 mmx4.6 mm,5 pm) ; i shAH : L5 (A)-/K(B) BB
Yk i (0~30 min, 100% B—10% A; 30~40 min, 10%
A—23% A; 40~50 min, 23% A; 50~85 min, 23% A—
60% A; 85~95 min, 60% A—100% A; 95~105 min,
1009% A) ; #Eif : 30 °C 5 Y : 1.0 mL/min; Rl 3 K : 203
nm; P10 pl,

2.1.2 HHKER A ELSHR (Y505 ) 2.0
g, K% FRE , BT 100 mL HZEHETE N, i 75% £ 1
20 mL, % ZE , B oL i, /A (B %2 250 W, 45 % . 50
kHz) Zb3 45 min, 5%, FRRPRE i, 75 % SRt 2
YRR ) o, PR, A ISR UE R 5 mL, KA HE T, AR
I 10% B2 %I+ 24 2 5 mL &P, B34 5
W

2.1.3 RAEXHM B R G & HEKRBRAS 2T
Rg: . Re . Rb, X B 4538 &, B Fhi i, in20% &
i B S 524 Rgy  Re  Rb, Ji e 54351 4 0.508 3
0.317 7.0.506 1 mg/mL TR XT BE S VAT .

2.1.4 EERRE R B WORC2.1.27 0N B s TR
(%5 :HS1) 10 uL, % “2.1. 1730 (3 S5 434 SRR )
FE 6K, IS AT Rb, NS B T AT I A AR G
B S T AR G I T R . 551, 13 AN AT AR X £ 7 ek 1)
1) RSD ¥J/NTF 2% (n=6) , #HXF W TR R Y RSD #1/NF
2% (n=6) , RUULIR % E R 1T

2.1.5 FaEMEIRES  Be2.1.2” IR R IA R (S
HS1)iE &, 2 5 F 2R F A& 0.4.8,12,24 .36 h %
“2117H T S SRR E , LA S BT R NS,
T4 A UG ()RR X A B e ) AR G e T R 25 51, 13
AN A X B I E] 9 RSD 21/ T 2% (n=6) , A%}
WETRF RSD Y/NTF 7% (n=6) . EH LI, Pl
WRAETE 36 hB A DITENT RIS, - B B 1] 70 min f5 1
g RS /N 24 h NARXF I TR RSD /N 3% ,
WIS 7E I R iCE 24 h NARUE .

2.1.6 EEMWRAE KEREAS(HS HSDMKGE
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Tab 2 Results of similarity evaluation

H5 AL %5 b
HS1 0971 HS6 0.943
HS2 0971 HS7 0.947
HS3 0.924 HS8 0.940
HS4 0.932 HS9 0.935
HSS 0.945 HS10 0.946
80 6
70 ]
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Note: 3. ginsenoside Rg;; 4. ginsenoside Re; 6.ginsenoside Rb,
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Fig3 HPLC chromatogram of mixed control solution
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Tab 3 Relative retention time of common peaks in
HPLC fingerprints of 10 batches of samples

&5  HSI  HS2  HS}  HS4  HSS  HS6  HST  HS§  HS9  HSIO

4
1 0197 019 097 0197 0197 0097 0197 0197 0197 0197
2 0300 0301 0300 0300 0299 0300 0300 0301 0300 0300
3 0812 0813 0812 0812 0813 0812 0812 0812 0813 03812
40825 0826 0825 0825 0826 0826 0825 0825 0825 0825
5 0993 0995 0993 0994 0994 0994 0993 0994  0.99% 0993
6 1000 1.000  1.000  1.000  1.000  1.000  1.000  1.000  1.000  1.000
1 1013 1013 1013 1013 1013 1013 L1013 1013 1013 1013
8 1023 1024 1023 1023 1023 1023 1023 1023 1023 1023
9 1052 1053 1052 1052 1052 1.0S2  L0S2 102 1052 1052
10 1238 1236 1238 1238 1238 1238 1237 1237 1236 1238
1 1416 1414 1416 1416 1416 1416 1416 1416 1415 1416
12 1472 1471 1472 1472 1472 1472 1472 1472 1471 1472
|

13 1506 1505 1506 1506 1506 1506 1506 1506 1505  1.506

22 TEENW

AMFFEHE 2015 4F R FE 25 00) (—FB) 202" HR
TR E X NS AT Rgy Re JRb, S A T2
HIA ke B A s R s K3 B Fae M R MR
() RSD 4 /NF 2% , Ik [T %4351 2 96.7 % (RSD=
1.37% , n=9) .99.4% (RSD=1.56% , n=9) . 100.7%
(RSD=1.30% ,n="9) , fFE 25 HLER |
2.3 MWHITZHE
2.3.1 IR SEMEEHLIN T T 2S5O
SCHRY™ K21 S 28 6 R 13 R 80~120 °C, AiRHEARZE K
7N 2 I SE ] 35 R 60~ 180 min AS%5 , AR A 98 R AS
WL S TR E RN R, BRI AR TR 60 C
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F4 10O S HHHPLC B £ B IEH AT IE TR
Tab 4 Relative peak area of common peaks in HPLC
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Tab 6 Trial plan design and results

fingerprints of 10 batches of samples . ik . NSEI&E, %
gerp P iy ——— gy — R
5 HSI  HS2  HS3  HS4  HSS  HS6  HS7T  HS8  HS9  HSI0 ‘ & ¢ '
|04 033 043 0419 0192 0237 0195 0127 043 022 I ! ! ! 0.899 03205 03
2067 103 108 LI 0530 067 0626 0412 1020 0511 2 ! ! ! 0922 0300 0¥
300817 0637 06% 088 0840 0866 0875 075 0853 0809 3 ! 3 3 0939 03 0; 040
4 1S L6M 142 LT LIS 176 LT 146l 1880 1624 4 ! 4 4 0.895 030 0; 0%
S0193 0207 0246 020 0236 022 027 0214 0230 019§ 5 2 ! 2 0.52 08 019 04
6 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 6 2 2 1 0.966 028 00 04
T 0413 041 0460 0595 0408 0516 0512 040 057 0453 T 2 3 4 0834 020013 038
§ 038 034 0357 0445 0331 0419 0411 03T 0459 0368 8 2 4 3 0.989 028 020 046
9025 0175 019 0252 028 0310 0295 024 0217 029 5 3 ‘ 3 0.928 03 08 0%
10 0167 029 0205 0237 0131 0140 0019 0120 0219 0140 10 3 ! 4 0.799 017012 040
0509 0430 067 064 0355 0559 0565 049 0809 059 Il 3 3 ! 0947 021 020 046
009y 1206 1577 1601 072 097 0967 0799 163 104 12 3 4 2 0.935 017014 04
3017 0354 0407 0348 0038 00% 015 0205 0237 0131 13 4 ‘ 4 0691 0l 008 0¥
14 4 2 3 0.863 09 013 051
JEA Mt B 18 80 CHXUPLE TR SEANR] ik . AR 15 4 3 2 0.885 07 0l 0%
éﬂﬁﬁ%ﬁi%‘?ﬁ%‘%%kf%, 120 OC%?EH 90 min Hif,é]: 16 4 4 | 0.709 0.15 0.11 049
AN LT, AR X A2 24 R, Re S ANAF RT BOERESTER
£ 2015 4F R A [ 25 ) (—FB) FEE ™ 80 CZE Iy A p= Tab 7 Analysis results of similarity range
R KAR , AT A Tl AT A= 7 5 1 et 95 338 7 Sk 48R 15t o %
A Wl i i NI A = Al SR 1 A AR PR ORISR . - 0;\14 ozm 0;80
&l\, HZI:J:Z'—‘EE%%FHE@%Lr)ﬁzﬁE\H‘E*E%j(Eﬁéﬁ 13N Ki 0:940 0:887 0:923
24 em Y NZ , REGH I8, DARSUREMRIUE XX & 0902 0906 0930
Z:2A¥ Rg, \Re .Rb, & & N8R, 28R E (A) Z& il & 0787 0882 0310
N N . - e R 0.153 0,039 0.120
0] (B) T IL (C) A HZINE R A Lio(47) IR 2SR - .
ML BH T 2L, 2 5 AR L 5, iR )y 2 8 MUMELESMER
P 25 R 32 6, 2L F AT 5 L T 328, Tab 8 Analysis results of similarity variance
=5 EE5KE ERkE il T i 7 ;
A 0,055 3 0018 6401 <005
Tab 5 Factors and levels B 0.003 3 000l 0358 005
e 53 C 0.037 3 0.012 4259 >0.05
A, B.mn Hfﬁﬂ HE:Fo(2,2)=9.0, Fus(2,2) =19.0, Fou(2,2) =99.0
; 133 Zg 5/;"% Note: Fou(2,2)=9.0, Fou(2,2)=19.0, Fou(2,2)=99.0
3 105 150 60 B2 2 kg, o B F5<2.2.27 IR Fe AL ) T2 3T
4 10 180 80

H 7 R 8 n A, ZE MR SR B AR
S R 2 (P<<0.05) , FLUR O T B L 28 il B[] (P>
0.05) , B S P AHARLBE 52 M) K/ MK A>C>B,
P NS BA Rb i R A/ MK A>B>C, B
Bl 75 R R G, A LS AS AT
Rg: . Re & I 200 K /MEIR R B>C>A, B Z& il B
[ 5 e AT (B 22 By 25 T 245 SR ) o
2.3.2  EAUMEI T2 E BT UL TS
ANZBAFE R LT A 2015 45 fR ¢ rp [ 25 8 ) (—350) B
FE, LA SO AR ARLRE (5 ) BR S 2 kiR A T H )
NVEM AR AT oM o S50, eI T2 ALB.Cs,
Bl 100 °C 2 1 150 min, 60 °C T 4 & /K 4> 7€ 12% LA
PN[2015 47 g H I 25 30 ) (—340) R il i 7K 4342 il e
129% AN,

2.3.3  BHEIRAE  WASHIGE LT, 296 kg, 73147,

HEZED; 2020455 31 5 101

il 45 3HEI A o (G A L~AE3) 4% 2.1 R
Ba ] HPLC H8 S0 3, $422.27 01T /& 4 Jr il o
NS A Rg Re Rb W F &, 45588, 3£ Sl i A
Z 2 AF Rgi Re Rb, 11 1% & 43 5l 4 0.26% ~0.29%
0.17% ~0.20% .0.47 % ~0.54% , #1554 2015 4 Jii [
L) (—FB) (W EER 5 FIrAS-46 S0 B 55 0 B P 3 A 0L B2
ITE0.970 LA I, 1L R 9 Kl 4.
x9 RBBIFLER(n=3)
Tab 8 Verification test results(n=3)
NBEHEE, %

FEE R ” o TROUEERIE
K1 0.8 020 051 0982
¥ 029 0.18 0.54 0978
3 026 0.7 047 0.974

2.4 BELSW
FVEM A T AR el S, LA S 24 Re
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Fig 5 Cluster analysis dendrogram of 13 batches of

samples
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B 4n Ze T # M) R B R 49 45 M5 B 4 A1 A 0.539~1.617,0.026~0.384 ., 0.237~17.799.,0.257~19.271 . 0.239~17.955 , 0.246 ~
18.462 pg/mL(7=0.999 8) , 4« & A .B.D . F 4945 £ B F % %1 4 2.9.1.0,1.2.6.2; % F& 5-%] 24 0.009 6.0.024 2.0.164 0,0.051 1.
0.055 9.0.422 0 ng, & M4 31 4 0.032 0.0.080 6.0.546 0.0.170 0.0.186 0.1.406 0 ng; 34 =4 % 4 95.96% ~111.09% (RSD %
0.05% ~2.42% ) ; 5 % FLiX3 69 RSD ¥/ T 15% , BLaf Ak B AT, 3MARSR 3G B T - & AR B (39 4 0.006% ) . 22 5t B(0.016% ~
0.017% ) . k4222 57 (0.002 0~0.002 1% ) , ke h 3F E R Ll A e T A D.F, %% 7 k5 BI& HHES, TH T Tk
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Content Determination of Related Substances in Paracetamol Tablets by HPLC
YANG Li, MEI Yong, LONG Tao, LUO Lei, CHEN Xiaoxue (Chongqing Cathay Corning Pharmaceutical Co.,
Ltd., Chongging 401520, China)

ABSTRACT OBJECTIVE: To establish the method for content determination of related substances in Paracetamol tablets.
METHODS: HPLC method was adopted. The determination was performed on Agilent 5SHC-Cs column with mobile phase A
consisted of methanol-water-glacial acetic acid (50:950: 1, V/V/V) and mobile phase B consisted of methanol-water-glacial acetic
acid (500:500: 1, V/V/V) (gradient elution) at the flow rate of 0.9 mL/min. The detection wavelength was set at 254 nm, and
column temperature was 40 °C. The sample size was 5 pL. RESULTS: Under the chromatographic condition, the resolutions of
main component (paracetamol) , 6 known impurities (p-aminophenol, p-chloroacetanilide, impurity A, B, D, F), 3 specific
excipients (methyl hydroxybenzoate, ethyl hydroxybenzoate, propyl hydroxybenzoate) and 1 unknown impurity were all higher
than 1.5. The linear range of 6 known impurities were 0.539-1.617, 0.026-0.384, 0.237-17.799, 0.257-19.271, 0.239-17.955,
0.246-18.462 ug/mL(r20.999 8), respectively. Correction factors of impurity A, B, D, F were 2.9, 1.0, 1.2, 6.2. The limits of
detection were 0.009 6, 0.024 2, 0.164 0, 0.051 1, 0.055 9, 0.422 0 ng; the limits of quantitation were 0.032 0, 0.080 6, 0.546
0, 0.170 0, 0.186 0, 1.406 0 ng. Average recoveries were 95.96%-111.09% (RSDs were 0.05%-2.42% ). The RSDs precision test
were low than 15%, and the durability were good. p-aminophenol (all were 0.006% ), impurity B (0.016%-0.017% ) and unknown
impurity (0.002 0%-0.002 1% ) were detected in 3 batches of sample. p-choroacetanilide, impurity A, D and F were not detected.
CONCLUSIONS: The method is specific, accurate and suitable for the determination of related substance in Paracetamol tablets.
KEYWORDS HPLC; Paracetamol tablets; Related substance; Content
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