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Optimization of Ethanol Mixed-extraction Technology of Red ginseng and Salvia miltiorrhiza in Xinlikang
Granules by Multiple Indexes Comprehensive Evaluation Method Combined with Orthogonal Test

WANG Shaochen', GUO Yujie*, REN Ye*, WU Hongjin®, LIU Jianxun®(1.School of Postgraduates, Beijing Univer-
sity of Chinese Medicine, Beijing 100029, China;2.Institute of Basic Medical Sciences, Xiyuan Hospital, Chi-
na Academy of Chinese Medical Science, Beijing 100091, China;3.Beijing Haidian Hospital/Haidian Section of
Peking University Third Hospital, Beijing 100080, China)

ABSTRACT OBIJECTIVE: To optimize the ethanol mixed-extraction technology of Red ginseng and Salvia miltiorrhiza in Xin-
likang granules. METHODS: L,(3") orthogonal test was adopted to optimize ethanol mixed-extraction technology with ethanol vol-
ume fraction, amount of ethanol and extraction times as factors using weighting coefficient comprehensive score of the contents of
ginsenoside Rg,, Re and Rb, in R. ginseng and the contents of tanshinone II x» and salvianolic acid B in S. miltiorrhiza as index;
and the verification test was detected. RESULTS: Optimal mixed-ethanol extraction technology was as follows as 6-fold 70% etha-
nol, reflux extracting for 3 times, 2 h each time. In verification test, average contents of ginsenosides Rg:, Re, Rb; in R. ginseng
and those of tanshinone II , and salvianolic acid B in S. miltiorrhiza were 3.963 8, 0.757 3, 4.986 2, 0.964 7, 27.662 5 mg/g, re-
spectively, and comprehensive score was 0.96 (RSD=1.26% , n=3). CONCLUSIONS: Ethanol extraction technology of R. gin-
seng and S. miltiorrhiza in Xinlikang granules optimized by multiple indexes comprehensive score combined with orthogonal test is
stable, reasonable and feasible.

KEYWORDS Xinlikang granules; Red ginseng; Salvia miltiorrhiza; Ginsenoside; Tanshinone II »; Salvianolic acid B; Multiple
indexes comprehensive evaluation; Orthogonal test
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Tab 1 Chromatographic conditions of 5 components

2 ABEHRg ReRb 5L FHERB

fufiida Symmetry Cis(150 mm x 3.9 mm, Symmetry Ci(150 mm X Symmetry Cis(150 mm
5 pm) 39 mm, 5 pm) 3.9 mm, 5 wm)

i 2 2 2

HEERE 10 10 10

Tk ml/min - 1.0 10 10

WA AHE Bk
0~35 min, 19% A;35~53 min, 19%—

ZIE0.1% ZIE0.1%
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Rgi; 2. ginsenoside Re; 3. ginsenoside Rb,
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Fig2 HPLC chromatograms of tanshinone II .

A.substance control; B.test sample ; C.negative sample; 1.tanshinone 1 ,
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A. substance control; B. test sample; 1. salvianolic acid B
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Tab 2 Linear equation and limit of quantitation of five com-

ponents
iy CLy r B, mg/ml SE R, mg/ml
Rg y=25231x-6.305 2 09999 0.070 0~0.490 0 00150
Re 1=254.68c+18.448 09987 0.060 0~0.4200 00120
Rb, =044 48r-9.677 1 09999 0.1000~0.700 0 00130
A, y=60881x+18606 09999 0,003 2~0.016 0 0.0015
FIEB =1109.3x+70.004 0.999 6 0.0650~0.285 0 0.0055
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Tab 3 Extraction results of ethanol different volume fraction

CEMR Rg&f,  Re@E,  RbEHE, ASMLE BB EE,
% melg(E)  mgleZib)  me/g(ib) & mg/e(Zi) mg/g(Zib)
30 214 021 288 0.54 043
50 232 035 3.02 0.75 2452
70 257 041 310 091 2441
x4 BEREKE
Tab 4 Factors and levels

et K%
AZBEHEBYED, % BUMEHEH CUE)
1 60 6 1
2 70 8 2
3 80 10 3

FEH20% (RLEZ IR 100% ) o FFLAZESTES= (R & H/Re,
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I o VARG TE A3 Whal e 45 SL 164 T 00 43 B F Oy 2253, 445
325,36,

MR 5. R 6 AT, KR A/NIF I A=C>B,A 5
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223 IUFIAEE Ay BRI S PSR 120 g, 45
AL BT 2 4 F AT I IR R 3k . 45 R AS R H Re,.
Re Rb, JFE&: (i 1T L FUFF B ER B 11124 5% & 43 1) 4 3.963 8.
0.757 3,4.986 2,0.964 7,27.662 5 mglg, &4 W43 N 0.96
(RSD=1.26% ,n=3).
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Tab 5 Design and results of orthogonal test
Rgit, Refft, Rbadit, FBEILGE SRS P
() Mgy mee o mes o dnge Hnge gy
(B R @R @ R
267 0.56 383 0.73 896 .62
231 047 3.36 L1 16.55 0.8
274 057 3.90 0.86 1573070
378 072 482 0.86 2762 091
4.08 0.66 4.65 1.06 1584 086
255 042 321 092 2460 070
4.14 0.64 492 0.89 19.19 086
276 0.58 342 097 1071 0.67
303 1 1 276 0.80 457 107 1314 081
K200 239 199 229
247 221 240 2.4
234221 242 18
067 080 0.66 0.76
082 074 080 0.75
078 0.74 081 0.76
R 015 006 015 0.02
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Tab 6 Results of variance analysis
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REHR BRI A i F P
A 0.0393 2 00196 841429 <005
B 0.0072 2 00036 15486 >005
C 0.0393 2 00196 841429 <005
D(5%) 0.0005 2 0.0002

T Foos(2,2) =19.00, Fy01(2,2)=99.00
NOte:F005(2,2)219.00 ,F00|(2,2):99.00
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Study on the Optimization of Processing Technology of Dog Testes and Penis Processed with Talcum Pow-
der and Its Quality Standard

ZHAO Bin"*, LIU Jing"*, WANG Qiong"*, CAO Hui’, WEN Chunsheng'" * (1.Dept. of Biological Medicine,
Zhongshan Torch Polytechnic, Guangdong Zhongshan 528436, China;2.Zhongshan Health Products Center, Na-
tional Engineering Research Center for Modernization of Traditional Chinese Medicine, Guangdong Zhongshan
528436, China)

ABSTRACT OBIJECTIVE: To screen the optimal technology of dog testes and penis processed with talcum powder, and to pro-
vide reference for the formulation of quality control standard. METHODS: Taking the comprehensive score of crushing rate and the
content of alcohol soluble extract as evaluation indexes, L,(3") orthogonal test was used to optimize processing temperature, pro-
cessing time and the amount of talcum powder; validation test was conducted. According to related method in Chinese Pharmaco-
poeia (2015 edition), the contents of moisture, ash, nitrogen and alcohol soluble extract were determined, and automatic amino ac-
id analyzer was used to determine the content of amino acids in samples. RESULTS: The optimal processing technology were that
100 kg dog testes and penis should add into 40 kg talcum powder; the processing temperature was 350-380 °C; processing lasted
for 4 min. Results of verification test showed that the average crushing rate and the content of alcohol soluble extract were 80.2%
(RSD=0.95%, n=3) and 15.7% (RSD=2.30% , n=3). In processed dog testes and penis, the contents of moisture, ash, nitro-
gen and alcohol soluble extract were 5.7% , 18.7% , 8.3% , 15.7% , respectively. Besides, there still were 16 kinds of amino ac-
ids, and their total content was 42.44% . CONCLUSIONS: The optimized talcum powder processing technology of dog testes and
penis is stable and practical. The content of moisture, ash, nitrogen, alcohol soluble extract and amino acid can be used as impor-
tant quality standard control indexes for processed dog testes and penis.

KEYWORDS Dog testes and penis; Processed with talcum powder; Processing technology; Orthogonal test; Alcohol soluble ex-
tract; Quality standard
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