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Optimization of Water Extraction Technology of Total Polysaccharide of Shuanghu Capsules by
Orthogonal Design

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

ABSTRACT OBIJECTIVE: To optimize the water extraction technology of total polysaccharide of Shuanghu capsules.
METHODS: The total alkaloid was firstly extracted from Dendrobium nobile and Dendrobium officinale mixture of Shuanghu
capsules with ethanol, and then total polysaccharide was extracted with water. Using glucose as control, total polysaccharide was
treated with phenol-sulfuric acid method and its content was determined at 488 nm. Using comprehensive score calculated with the
yield of the extract and the content of total polysaccharide as index, the effects of material-liquid ratio, extraction temperature,
extraction time and times on the extraction were investigated by single factor test. Then Ly(3") orthogonal test was used to optimize
solid-liquid ratio, extraction temperature, extraction time and extraction times according to the results of single factor test. The
optimized technology was validated. RESULTS: The linear range of glucose were 0.041 4-0.207 0 mg/mL (=0.999 9). RSDs of
intra-day and inter-day ranged 3.61% -8.24% (n=3,n=5), and RSD of repeatability test was 1.49% (n=6). Average recovery
rate was 98.65% (RSD=1.45% ,n=6). The optimal water extraction technology included solid-liquid ratio of 1:25(g/mL),
extraction temperature of 100 °C, extracting for 90 min, extracting once. Results of validation tests showed that average content of
total polysaccharide was 379.292 8 mg/g (RSD=1.93% ,n=3) and average yield of the extract was 22.75% (RSD=2.41% ,n=3).
CONCLUSIONS: Established phenol-sulphuric acid method is simple, precise and accurate. The optimal water extraction
technology is stable and feasible, which can be used for the extraction of total polysaccharides from Shuanghu capsules.
KEYWORDS  Shuanghu capsules; Dendrobium nobile; Dendrobium officinale; Total polysaccharide; Phenol-sulphuric acid
method; Content determination; Yield of extract; Orthogonal test; Technology optimization
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JECBEN R | 44 BRI 2% 0 8 1 de A R T 4R B AR
B (AR o B4R JS B 24 i, oK ml i f2 B (2 Ak 2
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VSR, 4% 2. 27 U T B R - AR B ik T A . LKA
25 AV R IR 7 488 nm I AL e 6 E . LA 4
Jr i S (X, mg/mL) AR bR O FER (Y) AL bR
PEATERAE B, 45 [m1H 5 2 o Y=3.929 4X+0.001 (r=
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F1 MEEREKZERRELER (n=6)
Tab 1 Results of recovery tests(n==6)

TREERE,  BEE, AR, WA, MRERCE,  EAIEER RSD,
g mg mg mg % 1, % %
40032 16652496 1663.9200 33263800 99.83
40023 16648736 1663.9200 3340.6320 100.71
40085 16674526 1663.9200 3278.198 96.80 0865 145
40088 1667.5774 1663.9200 3307.3780 98.55
40093 1667.7854 1663.9200 3316.5400 99.09
40044 16657472 1663.9200 3276.060 8 96.89
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Fig 2 Effects of different factors on extraction
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130 (FZ 250 B ot i) R EUET (8] 24 60 min 3 HUK 5K
LI, 43 HIHE 60,70.80,90, 100 CANE A4 R HEFT [m]
TRERI, PATHRE 3R . HeRT A il g B 2 A
TEER TR ES 45 R WK 2B, HE 2B A,
MU EE 60~80 CHY, ZEAPEA AR A K, #a T
% MR MR EE S 80~100 CHY, LA 1F 4 B4t 78
100 CHEM NGl E (R TR E SRR,
KA A SR ) . ZAA U ERE SR EIUR
JEH 80~100 CiHFTIRELIEACIRIRHEL .
3.1.3  FREUEFEIAELE PRI EUA BHRER B2 A b
MRA Y8 g, BEHUS A Wi 5 B2, [ B L
130 (M I it 1) AR IBGELE S 100 °C  FR UK %L
R 1R, A3 el L 30 ,60,90 120,150 min, 4T
BRAE 3R HERTIA i e R 2 BT B T
BLEATES , S5 ILE 2C, H IR 2C AT, 43R I ] Sy
90 min i}, Z5G 150 15 (0 5 AR 4 EUT ] 7E 150 min DA
IERE PR TS (A SRR ] A AR
THFE, HE RIS PR o K A SR [ AT L . 27 LA
R, SR R R 60~ 120 min #1722 1F A8 i
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3.1.4  FREUREMFELE PRI EUA BHRER K A b
WRGY 8 g, PEHUE A Wi B2y i | 18 B o
1303 25 ) B i) LB HGREE R 100 °C 4 BB
B8] 247 90 min, 43 FMF LRSI 1,23 4 W, PATHAE 3
W TR TR E B2 & BT B T H LSS
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Uiy - 38
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3.2.1 IEACIAIEHLEE R RIS R, DOBRE L
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U FERTIR I B2 o A TR AR TS
o, DL BT ERTTFN Fabn. MR 5K LR 2,
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#x2 EESKE

Tab 2 Factors and levels

KF A,g/mL B,T C,min D, %
I 1:25 80 60 |
2 1:30 9 90 2
3 1:35 100 120 3

H 3% 3 R A1, [ Z KK AB.C.D XU T 2052
M X A R, L DS 2257 Rl /NI TR 6 351 (D) SRy i
ZETEAT )5 25508 AR AEL (R) K/, #f o A I Z O
) MR BT 2 B fe K, 45 R RS LA PE S ' i)
MY R A>C>B>D; B A RZ X T2 A it
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®3 EXRERITEER

Tab 3 Design and results of orthogonal tests

HRE A B C D G
| 1 | 1 1 911
2 1 2 2 2 9.40
3 1 3 3 3 9.57
4 2 | 2 3 9.13
5 2 2 3 1 9.16
6 2 3 1 2 9.19
7 3 1 3 2 8.79
8 3 2 1 3 847
9 3 3 2 1 924
K 9.360 9.013 8923 9.172
9.160 9.011 9.257 9.126

3 8.834 9.331 9.175 9.057

R 0.526 0.320 0.334 0.115
x4 AEFHER
Tab 4 Results of variance analysis

iES AEEI A FIt FIiSHA P
A 0423 2 21150 19.000 <003
B 0.204 2 10.200 19.000 >0.05
C 0.182 2 9.100 19.000 >0.05
D(#%) 0.020 2 1.000 19.000 >0.05
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TE R KRBT 2 A T2 444 AB.C.D,, BV}
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n=3), VT H15% K 22.75% (RSD=2.41% ,n=3),
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