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Optimization of Ultrasonic Extraction Technology for Tianshu Capsules by Orthogonal Test

FU Dongning', LI Xiangyong', WANG Zhenzhong®, WU Jianxiong’, NI Caili’(1.Dept. of Pharmacy, Lianyungang
Hospital of TCM, Jiangsu Lianyungang 222004, China; 2.Research Institute, Jiangsu Kanion Pharmaceutical
Co. Ltd., Jiangsu Lianyungang 222004, China; 3.School of TCM, Jiangxi University of TCM, Nanchang
330045, China)

ABSTRACT OBJECTIVE: To optimize the ultrasonic extraction technology for Tianshu capsules. METHODS: Using the transfer
rate of active ingredient ferulic acid in Ligusticum chuanxiong and gastrodin in Gastrodia elata of Tianshu capsules as investigation
indexes, L,(3') orthogonal design test was adopted to investigate the effects of ethanol volume fraction, ethanol amount, extraction
time and ultrasonic power on the extraction rate. Ultrasonic extraction technology for Tianshu capsules was optimized, and verifica-
tion test was carried out. RESULTS: The optimized extraction technology for Tianshu capsules was as follow as 8-fold 70% etha-
nol, extracting twice under 350 W, extracting 1.5 h every time. Results of verification test showed the average transfer rate was
94.06% for ferulic acid (RSD=0.18% , n=3) and 95.02% for gastrodin (0.47% , n=3). CONCLUSIONS: The optimized tech-
nology is rapid, simple, stable and feasible, and can be used for extracting the active ingredients in Tianshu capsules.

KEYWORDS Ultrasonic extraction; Tianshu capsules; Orthogonal test; Ligusticum chuanxiong; Gastrodia elata; Ferulic acid;

Gastrodin; Technology optimization; Content determination
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Tab 2 Orthogonal test design and results

spe W WU KRR ﬁiﬁ%
A B C D BH, % B, % L
1 1 1 1 1 85.52 81.13 8727
2 1 2 2 2 95.33 95.64 100
3 1 3 3 3 90.37 93,01 96.02
4 2 1 3 2 92.46 9095 96.04
5 2 2 1 3 89.69 88.64 93.38
6 2 3 2 1 93.54 94.07 98.24
7 3 1 2 3 84.60 80.13 86.26
8 3 2 3 1 87.22 82.06 88.65
9 3 3 1 2 82.19 79.10 84.46

K 94430 89.857 91387 88370
K, 95887 94010  93.500  94.833
Ko 86457 92907  91.887  93.570
R 9430 4153 2113 6.463
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Tab 3 Results of variance analysis

DA EHEYIN AME Wi F P

A 154.621 2 773105 21126 <0.05
B 21770 2 113850 3794 >0.05
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Tab 4 Results of verification test
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Optimization of Extraction Technology for Flavonoids in Leaves and Seeds of Hippophae rhamnoides by
Multiindex-Orthogonal Test

HUI Renjie', FENG Jing', LIN Mohan', FENG Bainian"’(1.School of Pharmacy, Jiangnan University, Jiangsu
Wuxi 214122, China;2.Jiangsu Alpha Biopharmaceuticals Co. Ltd., Jiangsu Wuxi 214122, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology for flavonoids in leaves and seeds of Hippophae rhamnoides.
METHODS: Using the total extraction rate of 6 flavonoid aglycones (catechins, rutin, myricetin, quercetin, kaempferol, isorham-
netin) as index, ethanol volume fraction, extraction time, extraction times, material-lipid ratio as investigation indexes, Ls(3') or-
thogonal test was designed to optimize the extraction technology of flavonoids in leaves and seeds of H. rhamnoides, and verifica-
tion test was carried out. RESULTS: The optimum extraction technology for flavonoids in leaves of H. rhamnoides was ethanol vol-
ume fraction of 70% , extracting for 3 times with material-lipid ratio of 1:16, and 2.0 h each time; and that of seeds was ethanol
volume fraction of 50% , extracting for 3 times with material-lipid ratio of 1:24, and 1.5 h each time. In verification test, the total
extraction rate of 6 flavonoid aglycones was 56.4 mg/g in the leaves (RSD=1.4% , n=3) and 15.4 mg/g in the seeds (RSD=
3.4% , n=3). CONCLUSIONS: Optimized extraction technology is simple, stable, feasible, and can be used for extracting the fla-
vonoids in leaves and seeds of H. rhamnoides.

KEY WORDS Leaves of Hippophae rhamnoides; Seeds of Hippophae rhamnoides; Orthogonal test; Extraction technology; Fla-

vonoid aglycone
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