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Comprehensive Evaluation on Pretreatment Methods of Propolis by Determination of Total Flavonoids,
Galangin and Chrysin Content
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University, Hangzhou 310058, China; 2.Zhejiang Research Institute of Traditional Chinese Medcine, Hangzhou 310023, China)

ABSTRACT: OBJECTIVE To establish optimal propolis pretreatment methods by comprehensive evaluation. METHODS
Single-factor and orthogonal experiment was designed with the content change of total flavonoids, galangin and chrysin as
evaluation index to screen the best pretreatment methods. RESULTS The optimal pretreatment condition was as follows: 95%
ethanol was used as extraction solvent, ultrasonic extraction was applied at 50 C for 2 times, 30 minutes for each time.
CONCLUSION The method was scientific and reasonable which can be used in pretreatment of propolis.
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Tab 1 Gradient elution schedule of mobile phase
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A—control; B-sample; 1-chrysin; 2—galangin
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Tab 2 Results of different solvents

pESL T EL7ES RER
ik i/ RSD/ i/ RSD/ AH/ RSD/
mgg' % mgg' % mgg %
95%<. B 1005  1.89 2017 121 1678 133
80%Z B 9642 076 1996 119 1643 126
65%4 0 9548 081  19.84  0.89 1639  0.89
1] 1000  1.57 2019  1.02 1670  LlI
I 100.6  1.12 2015  1.66 1677 188
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HE A PEE 2 YR, BRI 30 min, AN 2R @A 1 h
i, ANEJRE; @RIV TLE, 1, I 95%
LR 254 50 mL, #24], g, B3 . 44<2.1”
J €227 TURME . RS PRREA, H
fE AT, WK 3.

233 ERRK

2330 I T T 0 M I A AR R S 4R
WAAE, DURSEE . M RER KAV ENF LT
b, 3B DR KRR Lo(3Y) 20 A i )
(A)~ 75 R E(B) HLE(C)3 MR FE AT IE AR,
FINEBE A 3 DK, WE 4.

Chin JMAP, 2013 March, Vol.30 No.3 -269 -




£3 RBIEBRBES e, JiA, FREE, DL 95% LREAh 2 R . 320N
Tab 3 Results of ilt;erAent extract mithods — R %— & %r %-% s 4% %é‘%oﬂﬂ 'E' ﬁ/flﬁﬁ‘ 3] ﬁ ,
oy e PR BRER ek s,
I SD/ ww/  RSD/ m/  RSD/
meg! % mggl % mggl % Fa4 RBEEATX

BERRGE 1015 056 2063 073 16.02 098 Tab4 Levels of factors

FIREEGE 9561 097 2011 125 1598 152 K %

KRG 1004 191 1877 176 1514 183 A Aymin 5 I B) K HEC)C
2332 ERRRAFEEER W9 MRKSH ! 10 ! 30
IS R %20 0.3 g0 KB 95% 215 ; , ; -
50 mL, FREL, %K 4 BRI 2 HE 7 il 2EA T 75 3
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Tab 5 L9(34)orthogonal design and results

Wi A B C D(% 1) éizﬂfl%/ i Qif.lﬁﬁ/ E*ﬁj " l::}flj}il)

1 1 1 1 1 97.42 20.65 15.45 105.0
2 1 2 2 2 102.4 20.96 15.79 108.1
3 1 3 3 3 103.7 20.68 15.58 107.6
4 2 1 2 3 102.1 20.49 15.20 105.8
5 2 2 3 1 104.5 20.58 15.48 107.4
6 2 3 1 2 101.0 20.22 15.08 104.7
7 3 1 3 2 101.2 21.67 15.52 108.2
8 3 2 1 3 102.2 21.33 15.23 107.3
9 3 3 2 1 102.5 21.54 15.34 108.0
Ij 320.70 319.0 317.00 320.40
1Ij 317.90 322.80 321.90 321.00

11 323.50 320.30 323.20 320.70
1 102 848.49 101 761.00 100 489.00 102 656.16

1 101 060.41 104 199.84 103 619.61 103 041.00 G=962.10

1112 104 652.25 102 592.09 104 458.24 102 848.49 G*=925 636.41

13 34282.83 33920.33 33 496.33 34218.72 CT=102 848.49

3 33 686.80 34733.28 34 539.87 34 347.00

11j%/3 34 884.08 34 197.36 34 819.41 34282.83
Rj 102 853.72 102 850.98 102 855.62 102 848.55
Sj 523 2.49 7.13 0.06

2333 TESHT
TTESNT, SR WE 6.
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Tab 6 Analysis of variance

B S MIEATIRIL R AT

FERE  BETVHM AmE By FAH  WFME
A SA=S,=5.23 2 261 87.00 *
B Sp=S,=2.49 2 1.24 41.33 *
C Sc=S;=7.13 2 3.56 118.66 o
R Se=S,=0.06 2 0.03

T Fo01(2,2)=99.05 Fo5(2,2)=19.0;5 Fo.10(2, 2)=9.0; *Fov[]5<F<F()_()|y
HREYZS: TPFon2,2), RS
Note: Fooi(2, 2)=99.0; Foos(2, 2)=19.0; Fo.10(2, 2)=9.0; “Fo0s<F<Fy1,
significant; MF>Fo_m(2, 2), most significant
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2903 g, HHAEHIEHT, 20K ENA 95%4
BE 50 mL, FREE, 4% FIRPLIE H K ar kb 3 ik AT
B, e SR, mRERZRLAMRSE.
ZEWLRN], REEF S RN 102.6 mgg', RSD
H1.46%;: FRZEER. ORI ED NN 16.02,
20.12 mg-g”", RSD 2514 1.76%, 0.82%.
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Study on Microwave-surfactant Extraction of Total Flavonoid from Pomelo Peel
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ABSTRACT: OBJECTIVE To optimize the extraction technology of total flavonoids from pomelo peel by combining
surfactant with microwave technology. METHODS As an indicator of total flavonoids, orthogonal test was used to study the
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