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Optimization of the Ethanol Extraction Technology of Total Alkaloids from Shuanghu Capsules by
Orthogonal Design

CHEN Kuan, SHAN Bingbing, LI Ting, TIAN Fuyue, ZHANG Jianyong (School of Pharmacy, Zunyi Medical
University, Guizhou Zunyi 563000, China)

ABSTRACT OBJECTIVE: To optimize the ethanol extraction technology of total alkaloids from Shuanghu -capsules.
METHODS: Using dendrobine as control, the contents of total alkaloids from Dendrobium nobile and Dendrobium officinale in
Shuanghu capsules were determined by acidic dyes colorimetry. Using comprehensive scores calculated by the yield of the extract
and the contents of total alkaloids as evaluation indexes, the effects of soaking time, ethanol volume fraction, extraction time,
solid-liquid ratio and extraction times were investigated with single factor tests. L,(3") orthogonal test was used to optimize ethanol
volume fraction, extraction time, solid-liquid ratio and extraction times according to the results of single factor test. The optimized
technology was validated. RESULTS: The linear range of dendrobine were 4.16-14.56 pg/mL (»=0.999 2). RSDs of repeatability
and precision tests were all lower than 5% . Average recovery tests were 93.01% (RSD=1.97% , n=6). The optimal ethanol
extraction technology included soaking for 12 h, ethanol volume fraction of 70%, solid-liquid ratio of 1:12 (g/mL), extracting for
28 min, extracting 3 times. Results of validation test showed that the average yield of extract was 12.80% (RSD=4.39%, n=3),
and the content of alkaloids was 0.359 0 mg/g (RSD=0.66% , n=3). CONCLUSIONS: Established acidic dyes colorimetry is
simple, precise and accurate, which can be used for the content determination of total alkaloids. The optimized ethanol extraction
technology is stable and feasible, and can be used for the extraction of total alkaloids from Shuanghu capsules.

KEYWORDS Shuanghu capsules; Dendrobium nobile; Dendrobium officinale; Single factor test; Orthogonal test; Total

alkaloid; Content determination; Dry extract yield
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Tab 1 Results of recovery tests(n==6)

PR, BEEEMMAT, MEAMAR, BEUMIEE, Wik THELE, R,

g mg mg mg % % %
40093 14333 14526 27419 90.08

40114 14341 14526 28099 94.72

40078 14328 14526 27782 92.62 93.01 197
40122 14344 14526 28009 94.07

40131 14347 14526 28099 94.68

40131 14347 14526 27691 91.86
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Fig 2 Results of single factor tests
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8 g, [E IR I E] Ry 12 h LEEARFL A E0H 65 % (FEEU
B2 1 h FEHORECRH 1k, 5 OB e 111 (1012,
1:13.1:14.1:15(g/mL) Rl HE . ~PAT#RAE 3 IR, MKk
e T B AR S AE W & i, IR LR B 14, 45
ULE 2C, fE 2C AT, RN o 1212~ 1 13 B, 257
GV R R S RN LR 2 1 13 Z R B
LRATE A TR S BRI LR T 1: 14545
BVFsr XA BT B2 R R I 45 5 Sk
BRAVE RS 2Nl B TR 9 55 BRI Zi & DL
R, AVRIEFERNR Y 112~ 1 14 175 221E
3.1.4  HREUEFME] FRECEEUA PR R A PR S
Y18 g, [l IR LA N 12 h, ZFEIARFR 50k 65% R
WA 1213 FRBGRECH 13K, 4 BN EE (0 min)
$E 28,3644 .52 min 4T MIFEHRE . ~PATHRAE 31K,
ML T B AT RS AL Wi & 5, IR A 2R A1,
R LE 2D, H B 2D AT, XY B HUT A2 28 min B,
PR LE G O ik i Sl . 5 18 28 min & & R R
(8], 78 J5 WO BT Hh nl BESRBURE IR A Bt £ 22 213k
LA B[], T LA AT Ak 252 %) B i 1 4 R () 4 1 7 Ll
A, N2 $EH 36 .44 min B 5 $RHL 28 min B T 145 AR
FEIE IV EE 5 75 18, A 5% BE 35 52 HUT ] 2 28~ 44
min TR EEIE ARG .
3.1.5 FREUKEL PRI BUA IR R A BHEAR A
Y18 g, [l IR ULIE] N 12 h, ZBERFL K0 65% B
WL R 1213 FEHETE] A 28 min, 430 Rl e 1,23 4
Wo PATHEAE 3K, ML E T A5 A B i 5
I LG 45 R WLIEI 2B, K] 2B AT 41, Bl 5 L B
UCBUIPRE I (1~3¥K) , 23R PR AR R T 5 23R 4
WK, 255 PF4 T R, HE 000 AT BE A IR ] 28 & 57 3 3
SISy Z BIWER . TR AR SR e BB BOR B
1~3 I TIE IR IR A 2L
32 EXKBMUENTE
3.2.1 IEsIAIEE MR RIS, Ok
FUME(A) JBR LG (B) AEE E] (C) (2R £ (D)
S R 2%, DT B A3 R AR M0 & T 22 B0 T
Wrebr, FEAT IR BT 2509 Lo (3Y) IEASIRE , AT HRE 3
Ko PZEAKF I 2, IE A s gl S L2 3, Jy
EMraE R A4,

Fz2 EHEKE

Tab 2 Factors and levels
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Tab 3 Design and results of orthogonal tests

SRS A B C D Gt
1 1 1 1 1 565
2 1 2 2 2 787
3 1 3 3 3 8.44
4 2 1 2 3 754
5 2 2 j 1 526
6 2 3 1 2 8.51
7 3 1 3 2 789
8 3 2 1 3 845
9 3 3 2 1 5.88
K 7320 7027 7537 5.597
K. 7.103 7193 7.097 8.090
K 7407 7610 7197 8.143
R 0.304 0.583 0.440 2546
x4 AESHER

Tab 4 Results of variance analysis
BE  WEEIR A Fit FISHA P
A 0.146 2 1.000 19.000 >0.05
B 0.542 2 312 19.000 >0.05
C 0319 2 2185 19.000 >0.05
D 12.705 2 87.021 19.000 <0.05
e 0.15 2
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