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Study on Microwave Extraction Process of Total Flavonoids from Vaccinium Bracteatum Thunb. Leaves
by Orthogonal Design

WANG Xiumin, ZHAO Yongqin, CHEN Ye, HU Jinxiang, SHI Senlin*(Zhejiang Chinese Medical University,
Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To optimize the microwave extraction process of total flavonoids in leaves of Vaccinium
bracteatum Thunb.. METHODS Ultraviolet spectrophotometry was used to determine the total flavonoids in Vaccinium
bracteatum Thunb. leaves. While the transferring rate of total flavonoids was taken as index, single factor and Ly(3*) orthogonal
test was employed to optimize the microwave extraction process parameters including extraction temperature, extraction time,
ethanol concentration, degree of pulverization and material liquid ratio. RESULTS The optimum of microwave extraction
process was as followed: the Vaccinium bracteatum Thunb. leaves was smashed and filtrated through 80 mesh, then 70% ethanol
was added at the material liquid ratio of 1 : 40; the microwave extraction process was performed at the temperature of 70 C
and microwave power of 250 W for 10 min. Under this condition, the verification test results showed that the transferring rate of
the total flavonoids of Vaccinium bracteatum Thunb. leaves was 91.34% and the purity was 21.53%(RSD=0.75%, n=3).
CONCLUSION Microwave extraction has the advantages of high efficiency, brief and low energy consumption, and the
optimized extraction process is stable, which provides a reference for follow-up study of Vaccinium bracteatum Thunb. leaves.
KEYWORDS: Vaccinium bracteatum Thunb. leaves; total flavonoids; microwave extraction; orthogonal experiment
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MAS- T puls B Fe S B8 BUA% (B 38 A0
WAL SR A R F]): JA2003N HL 7K P (LIRS
EAXARA PR AT XS105 407 K (M4 8- FC
ZABHIRAT); UV-2450 LA WAEHE LT
(HZ SHIMAD2U 2 l); WH-2 f B g i &1
(BT 2R A T]); DK-S26 HL#VE R K%
(R R SRR R A PR A F]); SHB-IIT 37K
XEZHAETREBMNEKIWE THAERAA);
RE-300V it % & KA (L o AR A A 38 A PR 2
7]); Millipore Synergy 4l /K R4 .

RIGA R 2017 EEAS[R] 88 (2 I R s 24
YIS, =R AR, et 60 H i,
#H . WERETA, LR B A R);
[EMOT A, BT R AL TR ) A
FREN (M al, B IRPGRF ) 2T xRS
[ 25 5 A ) S € BT, HPLC=98.0%, iS5
100080-200707); 7K-A4 Millipore #H4E7K o
2 HESHR
2.1 ORI e S I E R R AT
2,10 RO SR ORS BERR U R
10 mg, H 80%M LBV AR, 5\ 50 mL TG 1H &
MBI, H 80%ZEER, 15 0.2 mg-mL™ {5
T R VAT
2.1.2  BHASRER IS BRI G 60
Hf)%1 0.4 g, FEFE, B 250 mL BRI,
T 70% ) TE7K 2,185 30 mL, A B 2 K, B:IK 2 h,
HIUEM, IR T, FH 80% LB ERZE 100 mL
181 AR g S
2.1.3 K msE BRI “2.1.17 TR
SRR SR VA TRORT “2.1.27 TR AN VE TS S mL &
25 mL &=HHF, I 1.0 mL 5% NaNO, ¥ »
RA), JHE 6 min, AR50 1 mL 10%[) AI(NOs);
W, #E 6 min 5, T 10 mL 4%/ NaOH
W, WEH 80%M R ES, REWS, ME
15 min; A2 (AR IR, FER A0 e e e
400~700 nm FREATHH", i FR R AU K .
S5RAE 501 nm A0 ORI, WUk $E 501 nm
R E P .

2.1.4 YR % “2.1.37 TN iRERAE, BE
FIRFINE A, 7E 501 nm K AL 23 500 2 AR
VTR BRI RO B, T, RS

2,15 AMERRFEH FFHEWE “2.1.17 i FXF
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M SYAW 0.5, 1.0, 2.0, 3.0, 4.0 mL, Z5ET
10 mL &3, &0 80% VA % 5 mL, fn 5%
NaNO, % 0.5 mL, #E2JHE 6 min, I 10%
1] AI(NO3); ¥ 0.5 mL, #EZ5)KE 6 min, I 4%
) NaOH ¥4 4 mL, $#&2JE 15 min; PAFHR
FIRZSE L E 501 nm A0 T B S I8 v 0 WO B
PAWE Ot B2 O A BR (), RO T X I iR R
(mg-mL ™) ABEARFR(X), AT MRS, 7318505
TN Y=11.243X-0.062 8, 1=0.999 4. &R FHP
TR SR EEAE 0.01~0.08 mg-mL™! Y 50 R
RIFMZMER R,

2.1.6 XHEBHEERL OB BER, 1%
“2.1.47 BUR JiENE, 7E 501 nm Abid 20 2 %
FCRE 6 K, TG . 45 R EoR, WO ) RSD
HM 0.11%, R IEEE R,

2.1.7 Fawtilie AR S Atk DR
W, AR A)E 0, 10, 20, 30, 40, 50 min(A
WATHE 15 min 5T “2.1.47 TR 7k
B, 1€ 501 nm AbiEATIE, CEWOERE, 4R
RSD A 2.00%, &AL E 50 min AR EPE R 4T
2.1.8 HEEMWRE SRR AKX D6 4,
2104 g, MEERE, % “2.1.47 UF J7EN
JE, FFAE 501 nm ALMIEOGSE, THEASFE S SR
PR B T 25 B 11.45%, RSD N 1.96%,
TR E R R

2.1.9  OFEEIRCRRESE B PR R R (IR
1)9 1, B2 50 mg, K& FRE, T 80%; 100%,
120%[ 7 TP HE, $% “2.1.27 TR il 4,
¥ “2.1.47 BUFJENE, ~FEEN 98.04%,
RSD A 2.42%, RFZITIEFNCRELF, 25580
1.

®1 ERERBER0=9)
Tab.1 Results of recovery test(n=9)
FRbEh &R EER AR AR [EeR/ PHE RSD/

mg mg'mL”  THE/mg mg % WR/% %
50.46 5.78 4.60 10.50 102.61
50.28 5.75 4.49 10.00 96.81 99.01 3.17
50.16 5.75 4.61 10.25 97.61
50.34 5.77 5.69 11.25 96.31
50.27 5.76 5.71 11.25 96.15 9691 1.22
50.83 5.82 5.78 11.50 98.27
49.78 5.70 6.69 12.25 97.91
50.18 5.75 6.86 12.50 98.40 98.92 1.36
50.16 5.75 6.72 12.50 100.45
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Tab. 2 Determination result of total flavonoid content in
leaves of Vaccinium Bracteatum Thunb. at different stage

LK i TE%
1 A 11.45+1.63
2 Yot 5.95+1.65
3 B 10.17+2.46

2.3 BRERRAE

2.3.1 iR FEXT S AR S R R R s AR
B PR R R G 1, 3 60 HH15 4, BI85
4, A 34, 1 g% 100 mL VY20 E KB
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. 80
S 75
¥ 70

40 SIO 6IO 7IO 8I0 9‘0 l(I)O

A/ C
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Fig. 1 Effect of different extraction temperature on the
transferring rate of total alkaloids in leaves of Vaccinium
bracteatum Thunb.(n=3)
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B, 1E 250 W DI NI 50 55 70% L1,
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DRI AE, 751, 80%JC/K LIEVS R, K% L
S5mL 2 25 mL &, 4% “2.1.47 iR 5B e,
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Fig. 2 Effect of different extraction time on the transferring

rate of total alkaloids in leaves of Vaccinium bracteatum
Thunb.
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Fig. 3 Effect of different liquid ratio on the transferring rate
of total alkaloids in leaves of Vaccinium bracteatum Thunb.
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Fig. 4 Effect of different ethanol concentration on the
transferring rate of total alkaloids in leaves of Vaccinium
bracteatum Thunb.
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Fig. 5 Effect of different degree of pulverization on the
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transferring rate of total alkaloids in leaves of Vaccinium
bracteatum Thunb.
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Tab.3 Table of factor level of orthogonal experiment

¥ RBEQAYC  ERRBYmgmL™" AR C)Y H 5
1 70 1:40 40
2 80 1:50 60
3 90 1:60 80

242 BRI RH ARG R DU RA R R
W3 g, %R 3 EHRAGAR:, #% “2.1.4” DiF
J3EN E AR SR AR, JE R,
BRI R WK 4, FEMIE S, N7 ESS
Wres ol LG i, R B B 0T 55 AR I A 3 )
B G BE MW, T EEBOR A K, BHE
EU K 2 ROR I 3 e i 7 3 L IR e . 25
x4 SBRMAEFERA, RERRTZHERN
AB\Cs, RIRBUEE 70 'C, KWL 1: 40, B
it 80 H i,

a4 EXRBLHKER

Tab. 4 Arrangement and result of orthogonal test

K55 A B C D(ZEH) SHEEERE R/ %
1 1 1 1 1 56.39
2 1 2 2 2 64.78
3 1 3 3 3 90.95
4 2 1 2 3 67.60
5 2 2 3 1 89.29
6 2 3 1 2 68.36
7 3 1 3 2 90.23
8 3 2 1 3 68.62
9 3 3 2 1 67.67

K, 70.71 71.41 64.46 71.12
K, 75.08 74.23 66.68 74.46
K; 75.51 75.66 90.16 75.72
R 4.80 4253 2570 4.61

RS HEMMER

Tab. S Results of variance analysis

FERE mETVHM HBHE Flt FlfE REM
g/ C 43374 2 1.247 19.000

i 0 L 28.107 2 0.827 19.000
WEREE  1216.445 2 35.798 19.000 b
W% 33.98 2

H: Foose2=19, DpP<0.05.
Note: F0_05(2,2)=19, 1)P<O.05.

243 LZEibulle  FRECS OB R 3 4Gl

80 H), B4 5 g, FHEEM T Z%M, RINA
70%Z, % 200 mL, T 70 ‘CHadHEE 10 min, Ih#HE
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250 W, REGRKRAE T, HETMHSh, #Elk
HHATIRI T Z0AER, 4R NE 6. ML
AT R B R R N 91.34%, 465 N 21.53%,
2 B 1F 22 G568 A0 I8 1 B B T 25 T 15 15 RR s B

W ¥ % Fwm, LZRENAT, RN
(RSD=0.75%, n=3).
F6 WIERIERMN=3)
Tab. 6 Verification test results(n=3)
ELAE] Zittlg KL T T /% a6 /%

1 5.001 92.13 21.46

2 5.001 91.02 22.23

3 5.000 90.89 20.89

P 5.001 91.34 21.53

3 Wi

AT GRS T S RO e R ) = e
JiiE, FERE 3 AN [FI RS AR S AT I e, A5 R
S 7 BSCEIH  () A E E B  v T A 1
B .

TR B B = LR FH A [R) 20 70 MO0 /g 7 1
ZE 50, AT ML T 1t L X 3 B R B AR R A )
SO 2H oy R BRI B, S A5 B 4 B ot AL AR B
& oy BN B B RN TR R
AEON 22 B SR B I rh AT SRAS A m R HL
& — P AR E 7 9, M R B LA (R A
e, g ] DUE RN R) P 2 AR D A0 B, A
PEHCE (B G5 K KR %, MM SR B RCR KK T2
. A RO ORI 2504 AE B U FE (%) Tl e A ik
SIABEREIR,  H R O RO R B B R T T
(4R I8 FEE R AL GUIEFNR FUL AR,
A U B R B A — R R, Rk
FEMSEEUTTV%, B AT oA SR IE .

A S50 8 I 1A IS PRI T 5 YRR B A 4
T2 B 80 Bif, MizhE 250 W,
PEHGRE 70 °C, $REUETA] 10 min, ZEEARFR 5340
70%, RHELL 1140, HAESLWIIE, Z L2 5E,
HIMLF, HAEERFEE 91.34%, NGRR
HZRETE KPR S %

REFERENCES

(1] FRCHEEBEg. P2RFM(HM]. B Bl AR
AL, 1974: 236.

[2] ZHAOJP, WU Y N, NIU X, et al. Content determination of
vaccinoside in leaves of Vaccinium bracteatum Thunb. by

o EBACRL 252 2019 4 3 H 55 36 555 5 )

B3]
[4]

(3]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

HPLC [J]. Shanghai J Tradit Chin Med( I #2472 3),
2017, 10(51): 100-102.
FINE. AREHHM]. b5t NRTA AR, 1989.
FOL, WEUE. SRR I o B S R SRS A Al
1[I, B 5 R T, 2009(29): 120-125.
WAN G L, ZHANG Y, XU M C, etal. Anti-diabetic activity of
Vaccinium bracteatum Thunb. leaves polysaccharide in STZ
induced diabetic mice [J]. Int J Biological Macromol, 2013(61):
317-321.
B, SR M S AR S RS TED]. R,
2011, 33(6): 1054-1057.
DANIELA B, LUISA T, FRANCESCA D G, et al
Anatioxidant activities of sicilian prilian prickly pear (opuntia
ficus indica) fruit extracts and reducing properties of its
betalains: betanin and indicax an thin [J]. Agric Food Chem,
2002, 50(23): 6895-6901.
ZHENG W, DING L J, HUANG S H, . Study on extraction of
flavonoids from dicranopteris linearis assisted with Aspergillus
niger fermentation and its antioxidant research [J]. Food
Machinery(£ b 5 HLIK), 2012, 28(3): 115-118.
TG, FOL, TKIE. USRS KA A SR A 0 A
WEFELI]. RN, 2010(5): 62-67.
GOMAH N. Antimicrobial actiity of Calotropis procera Ait.
(As-clepiadaceae) and isolation of four flavonoia glycosides as
the active constituents [J]. World J Microbiol Biotech Nology,
2013(29): 1255-1262.
WANG L, ZHANG X T, ZHANG H Y, et al. Effect of
Vaccinium bracteatum Thunb. leaves extract on blood glucose
and plasma lipid levels in streptozotocin induced diabetic mice
[J]. J Ethnopharmacol, 2010, 130(3): 465-469.
TU P F, WANG Y F, SHAO J, et al. Study on optimum
extraction process of total flavonoids in resina draconis [J].
Chin J Exp Tradit Med Form(H' [ 5256 75 #2224 &), 2011,
17(6): 30-32.
ZHENG P J, CHENG H T, WANG X B, et al. Study on the
processing condition of extracting total flavonoids from
pomelo peel. [J]. Hubei Agric Sci(#idb A4l F}2), 2018, 57(1):
104-108.
GU W X, XIE W M. Ultrasonic extraction of pigment from
leaves of Vaccinium bracteatum Thunb. [J]. Chem Ind Fore
Prod(#k77 4k 2 5 Tlk), 2005, 12(4): 75-78.
YE C L, HE S, CAO W L, et al. Research progress in new
technologies for extraction and separation of Chinese materia
medical [J]. Chin Tradit Herb Drugs( &%), 2015, 46(3):
457-464.
YU Q, XU H X, XIAO X R, et al. Optimized conditions based
on RSM for extracting total flavone from Vaccinium
bracteatum Thunb. leaf [J]. Chin Agric Sci Bull(H[E & 2%i@
), 2008, 24(1): 93-97.
YU Q, ZHENG X Y, HUANG H X, et al. Technology of
supercritical CO, extraction of total flavone from the Leaves of
Vaccinium bracteatum Thunb [J]. J Fujian Agric Forestry
Univ(Nat Sci Ed), 2009, 38(1): 98-102.
ZHANG H Y, WANG L, ZHANG H, et al. Optimization of
extraction conditions of soluble flavonids from Vaccinium
bracteatum Thumb. leaves based on RSM [J]. Sci Technol
Food Ind(#& i TMkAH), 2010, 31(3): 260-263.

ek B iH: 2018-02-05

R H W)

Chin J Mod Appl Pharm, 2019 March, Vol.36 No.5 -579 -



