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Ethanol extraction from connecting bones and reducing swelling powder by orthogonal design

method
Zhou Yu1, Huang Guo—zhi1, Liang Dong—hui2, Deng Hong—zhus, Yi Yan—kuis, Zeng Qing1, Wu Wei—wei1, Fan Tao'

Abstract

BACKGROUND: The drug effect does not show apparently through the method of aqueous extraction for the connecting bones
and reducing swelling powder. The reason could be that the effective components cannot be extracted sufficiently.

OBJECTIVE: To optimize the ethanol extraction technology from the powder of connecting bones and reducing swelling by orthogonal trial.
METHODS: The ethanol extraction rate in prescription and Naringin volume, which is an effective component of principal drug
rhizoma drynariae, were taken as the measurement index, for the optimization through Le(3*) orthogonal trial. Naringin content
was determined by high-performance liquid chromatography method and the ethanol extraction techniques from connecting
bones and reducing swelling powder were optimized. The ethanol extraction rate, Naringin volume, and the rate of alcohol
absorption were observed

RESULTS AND CONCLUSION: The percentages of ethanol extraction rate and Naringin volume were more than 10% in the
third ethanol extraction. The components of Chinese herbal medicine can be completely extracted through three ethanol
extractions. The average of alcohol absorption rate was 265.67 mL/g, which means more than 3 times of menstruum would be
added in the first ethanol extraction. The result of orthogonal test showed that the dosage of menstruum was the key factor, the
ethanol volume fraction was the subordination factor and the time cost in extraction was the most subordination factor, assayed
by range R value. The analysis of variance showed that there were significant differences in the effect of the ethanol volume
fraction and the dosage of menstruum (P < 0.05), so the optimized extraction condition was: 65% ethanol refluxed and extracted
for three times, six times of ethanol extracted for 2 hours, five times for 1.5 hours, five times for 1.5 hours respectively. The
optimized extraction technique is superior to routine technology regarding extracting drug components, thus avoiding unwanted
technology process. The optimized process is repeatable, simply operated and could reach high naringin content.
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Table 1 Design for factors and level of orthogonal test

Factor
Level Ethanol Amount of Extraction
concentration (%) solvent (times) duration (h)
1 85 7, 6, 6 25, 2.0, 20
2 65 6, 5, 5 2.0, 1.5, 1.5
3 50 5 4, 4 1.5, 1.0, 1.0

MBS BB R TR T2 2R, BERL
ER0.7M, BEEREL AR A EEE N,
BT g B bR, BUE R SuE 50.31,

LRAVTF o =T0x (#1752 /H0 7 £ & Emax)+30x
(BB BHENZE R Emax)

FEMERIBIR: BRERE, MESELRER,

FATFE S FE A —1E#H R SPSS 13.0%
SERAR AL B, R R HIxes R, BRI ZE Sk L i
KT ZE o

2 4R

21 FhEFFRER REMLITREN: Y=72.008X
+18.041, r=0.999 4(n=6). &% X W], Kk &1
0.135~1.620 mg/L i [F P HA RAFRZME G F; K% R
50 75 RSDAA 4 0.86% ; & I 4 X % I 15 RSD {8 A
1.46%; FaE MR TIIFRSDIE H1.04%, F IR M
WAE24 hEEAT s AR BRI 4E R K 2.
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Table 2 Results of coefficient of recovery (n=6)
Sampling Naringin Amount of
Number volume (L) volume (mg) adding naringin (mg)
1 10 2.56 0.54
2 10 2.56 0.54
3 10 2.56 0.54
4 10 2.56 0.54
5) 10 2.56 0.54
6 10 2.56 0.54
Number Determination of Recovery Average RSD
naringin content (mg) rate (%) recovery (%) (%)
1 3.089 99.64
2 3.127 100.89
3 3.122 100.69
4 3.243 104.63 102.46 231
5 3.208 103.50
6 3.268 105.42

22 EEERFRER  WEERFIE4265.67 mL/g,
RSDA1.48% & MI4RIU 551708 2 I35 & vl
R  XTHE 2GR S (A A B T A ot v it P L
K1, 2,

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH

Test sample
Reference substance

Peak area

Time (min)

Figure 1 Chromatogram map of high performance liquid
chromatography between test sample and
reference substance
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Figure 2 Chromatogram map of high performance liquid
chromatography between reference substance,
control medicinal material and negative test
sample
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Table 3 Results of selection experiment of ethanol
extraction times

Decoction ) o -

frequency Extraction rate (%) Naringin volume (mg)
First 11.017, 10.808, 10.950 105.623, 96.301, 120.880
Second 8.958, 9.467, 7.600 59.606, 64.504, 57.166
Third 4.542, 4.309, 4.725 23.809, 23.345, 26.376

The ratio of 18.520, 17.530, 20.300  12.595, 12.677, 12.903
the third*

X+s 18.78+1.40 12.73+0.16

*the third ethanol extraction to total ethanol extraction volume, naringin
extraction volume

KB I BHE B A5 238 Sh B e BRI o EL
BIKT10%, N7 3R B2 7 Al 58 4 B PR o o
24 ERXFEBEFRLER WKL, TESPINES.

R4 ZERM KN BoR, & R RAEH F 000 i &
> CEARRA > PEEUTR], 7 ES T R o
R EEEWE RN Em EA 2EHERE (P <
0.05), VIAB,ColT; iEFABCOH A AMNIET 2.
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Table 4 Results of orthogonal test

7B B RIRCE AT K/ o RORIAH ELHES 1) 7 XA 5%, 4]
RELTA AR AR/ RTIHAEIL 2 O, N ARA,
BHIATI CUS Z5R 8 A L AEDMERIEAS S g, EE
2 L WA 2 1 LB RIARIEIR, 2 hik
Ot RTPEIGL I 25 HEAR IR AR R 580 L1, SEIUAHTR]
IR, AR B BERG, S £ e K B R 2
#ﬁ%ki%iﬁ&%%@%%R,%M@iﬂ%Wﬁ
[ BEZBBIE, RIE LA SRR 2 kb, SR
%%:%uﬁIa%ﬁ,%%&ﬁ,Wiﬂﬁo

Serial number A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
K1 87.197 90.607 86.282 87.123
K2 91.789 91.828 87.241 85.476
K3 81.367 77.917 86.829 87.753
R 10.422 13.911 0.959 2277
St UIRED Extraction Naringin Synthetic
rate (%) volume (mg) score
1 24.017 232.538 90.857
2 22.117 242.078 91.390
3 18.550 212.779 79.344
4 27.100 242.552 97.038
5 24.583 253.270 97.217
6 21.700 206.56 81.112
7 22.633 213.008 83.927
8 23.817 218.943 86.878
9 18.950 189.292 73.295
K1
K2
K3
R

A: Ethanol fraction; B: amount of slovent; C: extraction time; D: error

RE TESNER

Table 5 Variance analysis of orthogonal test

Sources Deviation

. Freedom F ratio Significance
of variation averages
A 163.704 2 19.738 <0.05
B 356.061 2 42.930 <0.05
C 1.388 2 0.167 >0.05
D (error) 8.290 2

A: Ethanol fraction; B: amount of slovent; C: extraction time; D: error
F0.01(2, 2)=99.0, F0.05(2, 2)=19.0, F0,10(2, 2)=9.0

3 itig

BRI I T A3 2 DARl B A 32 ) A s A SR AL
AW, A DR B P (B 5 S AR A TR AR A
FARBL BRI LU LRI R G & & B E TR
T A B 17 8 ek % 54 pR,

ARSI B 5 R 8 B 4 F . Polaris 3% 4 C18
5 um(4.6 mmx200.0 mm); JizAH: FEE-7K(35 : 65);
Jd: 1.0 mL/min; KB 283 nm; #if: 25 C;
FHVSMCE F A B A7 vH NV AR T3 000, i Al Bz
TEHARG L, RN RIES, R

ZAETT IR AR B, W R 2R 25k
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