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Optimization of the Extraction Process of Tibetan Medicine Lamiophlomis rotata by Orthogonal Test

QIU Jian-guo, LI Mao-xing, ZHANG Quan-long, WEI Li-li, JIA Zheng-ping, ZHANG Ru-xue, ZHOU Jun, QIU
Yi-nong, WANG Chun-ying, TAO Rui(Dept. of Pharmacy, Lanzhou General Hospital of PLA, Key Lab of Pre-
vention and Cure for Plateau Environment Damage of PLA, Lanzhou 730050, China)

ABSTRACT OBIJECTIVE: To optimize the extraction process of Lamiophlomis rotata. METHODS: The optimum extraction pro-
cess was selected by orthogonal test with the yield of total iridoid glycoside, total flavonoids and dry extract as index using the
amount of water, extraction times and extraction time as factor. The dry extract was prepared by cold storage, dust removal, dried
under reduced pressure and low temperature. RESULTS: The optimum technology was as follows: adding 26-folds of water
(4-folds of water at the first time), extracting for 3 times, 1.5 h per time, removing impurity at 2-4 °C, reducing pressure and dry-
ing at 80 °C ; under the condition, the concentration of total iridoid glycoside was 45.35 pg/ml, the concentration of total flavo-
noids was 37.89 pg/ml, and the yield of dry extract was 39.29% . CONCLUSIONS: The optimum technology is stable and reli-
able, contributes to improve water extraction technology of L. rotate and the quality of related prepated.

KEYWORDS Lamiophlomis rotata; Total flavonoids; Total iridoid glycoside; Yield of dry extract; Extraction technology; Or-
thogonal experiment
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Tab 1 Results of water absorption

Lt/ G TR, AR KR WKE % TkFTHE %
1 10 28 38 38

2 10 438 38 33 nl

3 10 427 327 W

2.2 LIRS EENE BB RERE"

2.2.1 XPRREEBNH A F 120 CETEREER RN
FETRIR S 0.2 g NS EFRAE , B 100 mlHE i, N 70 % 2.1 70
ml, B R g, s, LA T0 % R E A B 40 5
A7, B3 (B 1 ml %17 0.2 mg) .

2.2.2 PRUEMZMTHIR B EIC2.2. 1730 X IR IA WL
2.3.4.5.6.7 ml, 39 25 ml & T, MK 2 6 ml, N5 %%
THERANIA R 1 ml, ¥557 , B 6 min, I A AL B & 10 ml, FF
TN 2B 20 257, S 16 min; LAAH R 7 R 25 10 R
TE 500 nm P AN E W ICRE . LIWOEEE (4) AR, ik
B (o) Al , A T2 A AR 8 4=0.011 ¢+0.008 7
(r=0.999 4), Z5RFH, T it W BEAE 8~56 pg/ml N
WO RE R RATLR TR R

2.2.3 MHLHEBR RS BOESSIIR R ERE A 0.4 g, i %5
FRAE, B 100 mlEE A, N 70 % 2,70 ml, Bk Mg
I JRFE 30 min, 4, N 70 % L E R B LB 385, i 4 h,
WS R B EIEW1 ml, B 25 ml S, #%2.2.27 T ik
FESE TS T R

THEZD 20144555 25 45 19 1]

2.3 —HhESEEIISAEXZNE DGR SEY
231 XTRSEwR TS B — IR B 4y B A5 2
8-O-Z Ik LLIAE T H B 40 mg K% H) 2 , B 100 ml L, K
SEAS B ZN S AT IR S A R o R 28 T X R TR I B
ml, & 25 mlE i, MUK E S B 208 A5 IR
2.3.2 FRUEIRER TR RS IR EL 8-O- Bk LLHE 1 FF i X B
MV 1.2.3.4.5.6.7 ml, 20 B E 10 ml I, K ERE
ZURE, Dh— B RO AN e E I AR 252 nm AR IR G
B DIWOEEE (A4) AP, Bt ik B (o) At Aadn , EA T8
&0, 45 |5 J5 72 4=—0.001x¢c—0.0002(+=0.999 5) . 45
R, 8-0- LW INIAE T H SR T itV B 7E 8~56 pg/mlEH N 5
WG B RAFER M AR
2.3.3 AR AE R BUESSI IR ER LA 0.15 g, F %
FRE, B 10 mlE i, F/KE AR I B 208 0% R iR
VRV 2 ml, I 20 ml /KA FE B 20 ml B BRI T R LA , O
L5 ml/min 7238 K eI 2 258 2 100 ml AT, A5 i
W, LA — B SRR AN 0 B2 252 nm AR I 58 T 6,
TR R IR IR
24 EXREEMERRIZ
241 IEZCIREE AREUM—BR 500 g, DLEZ MR BRI IK &
(CREE0) HEEE RO [R)  PR 2, 3 R 383 AN K, ik
Lo(3)IEAC BT DL B ottt TR B2 L S BRI Tk il o £
BT RERR IR T E S5, [ TRETR(%)=42H
TR BT L 25 M T3 < 100 % 5 255 PES = S PR Tk ihss 1 o 2k
YR R/ T Bk i e R R R > 4.0 9% + 0 B Tl T VAR R
B 5 KR MR % 30% + T 12 B 15 R/ T 37 8 fe KA R x
30%]. PRIZKT- L2 25 IEZCIIR A5 R 2 3

F2 BEEKFE

Tab 2 Factors and levels

K . BX ‘
A B,k C,h
| 18 | 10
2 n 2 15
3 2 3 20

*3 EXRWER
Tab 3 Results of orthogonal experiments
5 A B C BIMRRETT, pyml BEE pgml TEERE 9 HRTH

l 18 1 10 26.19 30.26 PANK] 43.28
2 18 2 15 3153 47.12 3206 6121
3 18 3 20 33.68 5238 36.57 65.76
4 2 1 15 30.18 33.06 3020 5219
5 2 2 20 3170 2853 3110 5234
6 2 3 10 39.00 49.84 36.40 66.95
1 26 1 20 2878 33.66 2639 48.00
8 26 2 10 34.94 3487 3314 5158
9 26 3 15 4535 37.89 3929 68.80

K 5675 4782 5594

K 5116 5704 60.73

K 5813 67.17 5537

R 138 1935 537

242 HESH LUBINEEER T 5 40 % S i
MTFRE R 30% W L BIHEA T2 5 PR -, B 2293
M5 H 29058 —3, M B>C>A, IR A Fil¥%E
SR T 2 BICoA, BN 26 f K, AR AREL 1.5 h, #2503
W FENHEERILEA,

China Pharmacy 2014 Vol. 25 No. 19 - 1761 -



R4 FHENNER

Tab 4 Analysis of variance

FERR HETHA Ll i F P
A 2.995 2 1498 0.103 >0.05
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Optimization of Water Extraction Technology of Total Flavonoids from the Leaves of Breynia fruticosa
PENG Wei-wen, WANG Ying-jing, MEI Quan-xi, DAI Wei-bo, WU Fei(The Affiliated Zhongshan Hospital, Gua-
ngzhou University of TCM, Guangdong Zhongshan 528400, China)

ABSTRACT OBIJECTIVE: To optimize the water extraction technology of total flavonoids from the leaves of Breynia fruticosa.
METHODS: Single factor test was adopted to investigate the effects of xtraction method, extraction temperature, extraction time,
water amount and extraction times on extraction rate of total flavonoids. Using the content of total flavonoids as index, the effects
of extraction time, extraction times and water amount on the extraction rate of total flavonoids were optimized by orthogonal de-
sign. RESULTS: The optimal extraction technology was as follows: extraction temperature of 100 °C, 20 folds of water, extracting
for 2 times, 1 h for each time. Under above conditions, the content of total flavonoids from the leaves of B. fruticosa was 79.16
mg/g. CONCLUSIONS: The technology is reasonable and feasible, and can be used for the extraction of total flavonoids from the
leaves of B. fruticosa.

KEYWORDS Breynia fruticosa; Total flavonoids; Extraction technology; Single factor test; Orthogonal experiment

T 2R JaR R R} S T A A ) Breynia fruticosa (L.) 1.2
Hook. i THRII, 3577 F 728 | Pa 48, HAT R AL
P 2 k. SRTRIRR AT T B8 W92 | B IR s P 45 22 A B Jik

BT
B W AT MNBUE 2D A BR AR B EE TN
KRl BB A B. fruticosa(L.) Hook. f.FTEA -

s S 12 ﬁﬁz*mﬁé’w I A BTG 2 i — b B 1.3 iKF

ARGEL I ULV I YT e S ST o SN SN S FEOTXF BROSD (b [ 24 A E BIE AR B L 45 - 0080-
HBEF A A@ﬂ*ﬁié}ﬁzzﬁf?ﬁﬁ?%qj HHEATZ  9705) ;iR R MR N S AL B 0K 2 sy i,
MIA S, Ao s UM U U EE BUEE RO RIS At

SR AIRER AN OCEEE OO BRI SEK 2 HREER

FE TR, LA A S8R P BT SR AR 2.1 WERmARG&E

1 w8 KBRS T %A 0.010 9 g, B 25 ml i, i A S

1.1 {28

BS224S T HL TR (L 5t 28 Z A Bl R G A FRA A 5
UV-2550 BUEEAR-AT B4R (H A HEA R ) s KQ3200E =
FHEB R P E e (R A FRA HDD s HH-S4 55U AR iRk
R (43T BTN EST) sRE-2000B UG8 S AN (1 54
AASER) ) s SHB-TNRERA /K I 43 2 (L X i Bl e 48 ) o

0% 2T, A b FR ()22 . 250 W, Ji1 % : 20 kHz) , [Hi V%1% , i
%, IN70% CBEE R #557, RIS (5 1 ml 5717 0.436 mg) .
22 tREBZHHEE

AE RO T X B A7 0.0.5.1.0,1.5.2.0.2.5.3.0 ml,
I3 5E 25 ml BRI K 2 6 ml, 43 Wi 5 % NaNO, % i

1 ml, $£2), E+E 6 min, FI1 10% AI(NO, ). i& 7 1 ml, 257, &

PRI Wk 1 X0 L W SR S B R A ] o B 2 4
2007,18(03):231.

A LT TR R R 25048 7 09E B Y8 (No.2010073) 5
Frl TR T H (No.20102A033)

* EATHZIN, Ho8z, B A 0 . BIFSE 5 ) R 2 AT
Ko HLIE:0760-88815106, E-mail:pww200688@21cn.com

THEZD 20144555 25 45 19 1]

THIES 2 fil ) 55 GRE2h — o P S I Tk il
%[ ]. “afzea%ﬂuu,zow 22(2):208.
& F 4ot F ML AR DA A, 2005,

.__L

(Wki H I :2013-07-02 & [n] H #H:2013-08-17)

China Pharmacy 2014 Vol. 25 No. 19 - 1763 -



