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Screening and Optimization of the Extraction Technology of Total Flavonoids in Persimmon Leaves by
Semi-bionic-enzyme Method

XUE Xuanji, LUO Jun, ZHANG Xinxin, QIAN Chunxiang, ZHAO Jing, GUO Zengjun (School of Pharmacy,
Xi’an Jiaotong University, Xi’an 710061, China)

ABSTRACT OBIJECTIVE: To screen the method for extracting total flavonoids in persimmon leaves and optimize extraction tech-
nology. METHODS: Using extract quality and flavonoids content as indexes, the effects of extracting total flavonoids in persim-
mon leaves by ethanol refluxing method, enzyme method (cellulase, B-glucanase and complex enzyme mixed by equal amounts of
both) , semi-bionic method and semi-bionic-enzyme method (the same enzymes) were compared. Using flavonoids content as in-
dex, solid-liquid radio, reflux temperature, reflux time as factors, orthogonal test was designed to optimize the extraction technolo-
gy conditions of flavonoids in persimmon leaves by semi-bionic-enzyme method, and the verification test was conducted. RE-
SULTS: The extract quantity and flavonoids content by semi-bionic-enzyme method was the highest among the 4 extraction meth-
ods, and the complex enzyme was the most suitable; the optimized extracting condition of semi-bionic-enzyme method were as fol-
lows as solid-liquid radio of 1:14, reflux temperature of 50 “C, reflux time of 2.0 h; extraction rates of flavonoids in 3 verification
tests were 5.9% , 5.8% , 5.9% (RSD=0.98% , n=3). CONCLUSIONS: The optimized semi-bionic-enzyme method is efficient
and stable in extracting flavonoids in persimmon leaves.
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Study on the Extraction Technology of Asiaticosides from Centella asiatica by Ultrasonic-enzyme Method
ZHANG Dandan', NIE Xugqiang', ZHANG Han', ZHAO Jiufeng', SHI Xiujun', YANG Jianwen" * (1.College of
Pharmacy, Zunyi Medical University, Guizhou Zunyi 563003, China; 2.Affiliated Hospital of Zunyi Medical
University, Guizhou Zunyi 563003, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of asiaticosides from Centella asiatica. METHODS: Using to-
tal amounts of asiaticoside and hydroxy asiaticoside as investigation indexes, single factor and orthogonal test were used to investi-
gate the enzyme amount, enzymolysis time, enzymolysis temperature, ethanol volume fraction, liquid material ratio and ultrasonic
extraction time and optimize the extraction technology of asiaticosides from C. asiatica by ultrasonic-enzyme method, and verifica-
tion test was conducted. RESULTS: Optimal extraction technology was as follow as cellulose dosage of 12 mg/g, 10-fold liquid ma-
terial ratio added into 60% ethanol, enzyme hydrolysis for 60 min at 60 °C, ultrasonic assisted extraction for 50 min. Average ex-
traction rate of total asiaticosides was 1.92% (RSD=1.83%, n=3) in verification test. CONCLUSIONS: Ultrasonic-enzyme meth-
od is stable and feasible for the extraction technology of asiaticosides from C. asiatica.

KEYWORDS Centella asiatica; Asiaticoside; Hydroxy asiaticoside; Ultrasonic; Cellulose; Extraction technology; Orthogonal

test
90-96. TR R KRR (4 2 B A2 [J]. o 46 o B 25 52 ), 2008, 26
[4] SRBC BN R SOE A A SEEDL[T]. 5 P E & 1 (8):1823-1825.
#3R.,2000,17(S1):78-82. [10] BX ] A ot 3% BR K AL A4 3T & BF 52 [D]. V% - VE b
[51 Hofrid, B ik ke 2 3 E RIS e [J]. o B 25 Calk 2%, 2005.
#3%,2012,40(4):130-132, [11] BTUR, A8, AR T, 0 7 TR DA P Pt o i g e
[6] i, e, arid 2543 8080 SRR I AR5 BB UAR R [I]. o 55 A B AT, 2013,49(6) : 1-6.
HERE[I]. 59 25 4 ,2012,24(1) : 13-18. [12] #ASCL, RN, (DA, S Al Bl b 5 PR B T 25
(7] FESEPL, SRIGZE, BM0VL, 5 05 A B i L A [J]. B A K 5 53R, 2007, 25(5) : 54-58.
YT T W58 [0]. R P 28R 5 52 8%, 2014, 28(3) [13]  Z=Hade, B4 X, ol T, 4 20 A7 RS B T 15 il o Jr
48-51. PAFSE[I A A3, 2010,35(6) . 274-278.
[81 RIT, XIS BT, 3 05 A B L AR B H B b R R [14] AW, SKRFF, T 20 A A R R %) 26 ) 5 2 e A2 7).
B 2BRFEI]. F B IR B 254 ,2013,30(9) :969-972. T+ E E %3 ,2013,11(8):435-436.
[9] PMEAR. IV, TRIKIE, 5 2054 BRAARTCE B AR R [15] SZULAN , 254 IS, 200k, S R i 5 245 1 iRk
A G F 15 £ AR & VED T H (No.81560712) s M BRZH A RIT L] ¥ B 5 4, 2014,25(3) : 243
Rl ARIE ST H (No R LH (201417566 5 ) 5 St M A RHETHRI 245.
TR (No 4RI T KL 52(2015)6010) [16] ERIEZ FEFEIL, X MERY , . — b F 45 A& Bk R A vt %
kTR o WFSE D5 TP AR . FLIE - 0851-28642516, wEA G 7y ik AFe A H E, CN105012372A[P]. 2015-11~
E-mail: 1450024131 @qq.com 04.
#AAEVERT - BB 1. WSS ) 2R 24 04 s b o s 1 A (Ofick H 11 :2016-08-23 &[] H 1] :2016-09-21)
I35rHr. HLIE:0851-28642516. E-mail : niexugiang@126.com (. )

- 1816 +  China Pharmacy 2017 Vol. 28 No. 13 hEZHE 2017 S5 08 FE 138





