LZHRM AL, J. Anhui Agric. Sci. 2021,49(23) :188-191

0 B R N M Rt B TR TE RS

X ER FFB it R S e TR2EBE M 521000)

BE [ B8 AR B R BGA M MAG L P BB LY, [ % | RIBRBOL MBI RO VL TERE AR G ROE 0 A 350k Bt
18] A B2 AR 4 B & 3 AKRF EGRE, AR IR IR A M54, A RAERR I Y, [ 2R ] a8 mMas i P F iRt R e
B AR R A Bk oh B Bk B I OBRR e e LB R R AR IR I L A 45% TR AR 1:30( g mL) , #ak B 1) 60 s, £k 2h B
640 W, i T 5 TG I P SRR E A 1.173%,, [ 436 ]3%AF 07T A 390 W ARAG 3% B8R J 4064 049 T 2 A B AR AE 1R 38 |
SKEEIR) NS s RO R BB SR SR 2K Clfke

MESEKS TS209  TEERIRE A S
XEHE  0517-6611(2021)23-0188-04

doi : 10. 3969/. issn. 0517-6611. 2021. 23. 053

Study on Microwave-assisted Extration of Total Flavonoids from Chaozhou Citrus Peel
LIU Zhi-cong, ZHENG Dan-ping
521000)
Abstract

extraction was used to screen the best extraction process by taking ethanol concentration, solid-liquid ratio, microwave power and microwave

(School of Life Sciences and Food Engineering, Hanshan Normoal Universiy, Chaozhou, Guangdong
[ Objective ] To optimize the microwave-assisted extraction of flavonoids from Chaozhou citrus peel. [ Method ] Microwave assisted

time as factors, using 4 factors and 3 levels orthogonal test, and taking the extraction rate of total flavonoids as the evaluation index. [ Result]
The main factors affecting the extraction rate of flavonoids from Chaozhou citrus peel were microwave power, microwave time, solid-liquid ratio
and ethanol concentration. The optimum extraction conditions were 45% ethanol concentration, solid-liquid ratio 1:30 (g:mL), microwave
time 60 s and microwave 640 W. Under these conditions, the extraction rate of flavonoids from citrus peel could reach 1. 173%. [ Conclusion ]

This study can provide a scientific basis for the development and utilization of flavonoids in Chaozhou citrus peel.

Key words

AR e B AR R B, D2 A AR A R S 1
B AR AR 25D s e T AR 22 A 0 A7
BEPEMRSE Gl JCEE AR e, A PR o SRR IR AT
SR DIRL BT R U5 I BRI SR
17 B B B R O BRAEFE IR AT, o o S i 8 TR A
R B R SR B OB B A B R IR R
1 B e 5 BB A &4 2454 (Flavonoids ) 7E
FEIR T AL SRR 2O AR ™ A A — R A A
P A — PRI RE 7Y, A DR HE 2% 5 B 5 I
IR ISR G T R N I R G P B i B
B FOREESE IR o TR, B AN SRS I
PERCT 20 R I RE TR A 2 T AT T R BT L MR
B FRE S A Z R B ERAL A, WA AR K 25 BRAE T Tz
VARG BRI ™ SR SE , S A R e
ZIMEH

MRl DRI D LA, B4 T 1300 ARAR
14 D B R M X 44 KR il 2 — R X
Wk P A e K R 2 — B 27 A R 2R B B IR AR ]
FHo AR, MM Bz rh P B KT Ih RIS 2 b 3R 4%,
CLIPATF—E HBIF T R , (HL i AT A A 7. i, MY
17 B BB T P 2 R S I A, AR 434 A7 B A A s
WFEFE o B BRI A HATFERE AT SIORE AR
AR FIRT o T I8 i DA B £ HGH M A7

HETH T AH S AU R RIRDAEEARFRAELELE
(2021B1212040015) .

X EF(I983—) , B, AETA, TR, ME, AEXK
EREHFR

2021-03-17;f£EIHE 2021-04-27

EEEN
WimBH

Chaozhou citrus peel ; Microwave-assisted extraction ; Total flavonoids ; Orthogonal test

B BRI T2, AN AR B b B RS o R A
A S
1 MRS
L1 gt o8 e 0 R A v v B R, A A
(50 C) BRT 8, 5 T8 5 A AR AV B2 2203 iR LR 1, 3 60
H,& M.
L2 EZRFA AT hRAES (b E A A E ), 95%
L IR AN RS IR AR R , R I P o b Al
L3 EFENEFE BRSO (LTSRS ),
TR, JA3003N HL - K- (1R B B4 A A R
5 ]) , WD800G B fR i+ (4% 2 Al b A g A FR A &)
800 HY E.OHL(_ LT ARESI ) , WFJ7200 U A] UL 4566 BE
RO (i) AR A R A D o
1.4 RKWAE
L4 1 TRt B B SR AR e ST T 25 (181 1)
L ik
HABE 985 50 “Céi)%ﬂ%ﬂ%%'lﬁéoa i
mze%~zg%%~%w~ﬁ£ﬁm
H1 IEme
Fig.1 Process flow
L4.2 MTHRAERZRIZHN o RS FRIZS 105 C TR %
TEH A T AR 0. 011 g, 60% (V/V) LEEH R, I E
T A 100 mL 2550, 60% Z BEE 25, 350 e B Lk i
0. 11 mg/mL FRERE . HERRIER 0. 11 mg/mL 5 T bR Bk
$1.02.03.04.0.50mLF 5 225 mL & &EHP, MA
15 mL 60% Z. 1%, #RJG A 0.3 mL 5% NaNO, , #% 5] # &
6 min, FiflIA 0.3 mL 10% Al(NO), , ¥25]## 5 6 min J5HIA



49 £ 23 #A x| EREF

PR AR B e PTG I RHAR AP S B 0) T LA 189

2.0 mL 1 mol/L NaOH, J] 60% £ 15 25 2 2 B 2% 4 5]
12 min, DL 60% LBEAE R4S FXTIR, 78 500 nm AR 5E H
BE 3G BOFIAME . DUPTTUWREE (C) AR R, IOGRE (A) 2
ABRR, 224 2 T AR 2 (&1 2), @ Sr Ay fy =
11. 071 0x+0. 000 7, AR %L R* =0.999 7, HA B 14k .

0.30 ¢

g 025 .
ER¥) .
8
s 0.15 ®
2
2 0.10 o
il
S 0.05 f g
0 0. 005 0.010 0. 015 0. 020 0. 025

JJE Concentration ((') Il mg/nL
2 ETiRAERZ
Fig.2 Rutin standard curve

L4.3 FERP S EmE. BOEMER 1.0 L T
25 mL 2 I, A 15 mL 60% 2,1, 230 A 0.3 mL 5%
NaNO, , #£5JF#& 6 min, A 0.3 mL 10% AL(NO),,$%5)#
H 6 min J5AIA 2.0 mL 1 mol/L NaOH,, 5% J5 ] 60% 2. L 25
A, B E 12 min, Ll 60% 2 BEAE N 55 (X I, 7R
500 nm A JFE W ERE , SEA RS 3 Uk, O EEBCEIME, i
(A1 75 R AR T VA VR P e R S BT 5 i

R A = CXFXV/mx 100%
b, C R T BRI L, mg/mL; F ARG B A V N
VSRR, mLsm e BTt mg
L4.4 PRI 204k
L4.4.1 pEERE, MDA, 52 0 H G RS
i) o HE B IR R 2R A v B ORRIA L BB 2 e B Al s
], S Ao PR R AT AR B R

(1) CPEVR e MERA AR I 1 g B A% B2 By R, 76 BL R T
1:10, Sl D16 320 W, S Bf (] 40 s (2504 1, B & I
TR 35% 45% 55% 65% 5% 1) Z TEHEA TR

(2)BHA LG : HERRARI 1 g ARG HR R, ZEAR R A0 B
55% %, R DI 320 W, S Bl ) 40 s 550 F , 43 13k
PRI A 1:10,1:20,1:30,1:40.,1:50 #1150

(3) TR T HERRARIRC 1 g MG BBy EAR B B0
55% £ T RHR L 120, B s R] 40 s ARE T, 20 il B
W% 0,160,320 480 640 W HEFTiRE

(4) TR A ] < HERRARIBC 1 g MG BB oR EAR B B0
55% £ T R EL 1220, B TR 480 W 5544, 43 il ik
BT TE] A7 20.30,40.50 .60 s #4715
1.4.4.2 FZAE, RAERERIKIGE R, UL OB B
L B i ] R TR AT 4 I ER 3 UK (Lo (3Y) ) IERS
(£ 1),
2 H#R5HW
2.1 BEEZEALER
211 L BT A A R A S PR R Y52, FR A 3

R, B T BE A T ey, RTA B2 S B A 4R IR i =
WK AE SRR EEAE 55% 1 T 3 3 e KAWL, 4k SR T 17 & Bk
JEE MR e S B AR IBCR ST T R o 336 AT BB S e AR Ay L
B G, PR g it o £ T e B RT LH JRCHR BB XA it 1) 9
P, A AT e e B 2 A5 W AT A 2, AT i 2 AR B 8
i P 412 IO, T A A BB BT A & A 1 237 G
e 7K T MO RE 23 7 A R PR (R i T, Lk
I TR e I 1 RHR R K A G 31, (A it -t s 2 AT
SEMARTRG B S B IR . A AR B b i B 2R A 5 )
EA DT K RS R A S T A LI R B BT, BB
T ) 5 ek s TR T, 24 SRR AR, B Bk
AT e, B TCEA AR, SR B S BORIZ AR B2 2
B BE I 55% , Wi IR BE T i, S ¥ T 7K ) I
fif s, S EUR B A SR T e R, 2B e AU
I RE N 55%
®1 EXHBEFRKTE
Table 1 Factor and level of orthogonal test
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Level  Ethanol concen- Solid-liquid ratio Microwave Microwave
tration( A) /% (B) //e/mL power(C) /W  time(D) /s
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Fig.3 Effect of ethanol concentration on extraction rate of total

flavonoids from citrus peel
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Fig. 4 Effect of solid-liquid ratio on the extraction rate of total

flavonoids from citrus peel
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Fig.5 Effect of microwave power on extraction rate of total fla-

vonoids from citrus peel
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vonoids from citrus peel
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Table 2 Orthogonal test results on extraction rate of total flavonoids

from citrus peel

e BCE
Test A B C D Extraction
No. rate//%
1 1 1 1 1 0.498
2 1 2 2 2 0. 697
3 1 3 3 3 1. 167
4 2 1 2 3 0.613
5 2 2 3 1 0.905
6 2 3 1 2 0.571
7 3 1 3 2 0. 8638
8 3 2 1 3 0.756
9 3 3 2 1 0. 625
k, 0.787 0. 660 0. 608 0. 676

k, 0. 696 0. 786 0. 645 0.712

ks 0. 750 0. 788 0. 980 0. 845

R 0.091 0.128 0.372 0. 169
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Table 3 Variance results analysis of orthogonal test on extraction rate

of total flavonoids from citrus peel

A )
Sum of A i F It F ||u35~{ﬁ ﬁ%‘ﬁ

Source of . F critical Signi-

L squales of  Freedom F ratio .
variation - value ficance
deviations

A 0.013 2 0. 151 0. 460

B 0.032 2 0.371 0. 460

C 0.252 2 2.922 0. 460 *

D 0.048 2 0.557 0. 460 —

%7 Error 0.340 8 — —

HEZF(),os(Z:Z): 19.0; * i‘%i%gﬁ%
Note: Fy s(2,2)=19.0; * indicates the difference is significant
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flavonoids from citrus peel
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Table 4 Validation test results

. o H 32 \/i} \\/i—; RN
FrE W E%fHXtE ;F M ﬁX;fﬁ: A2
N(). Absorbance Xlraction Verage €. EE lV.E mean
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1 0.173 1.167 1.173 0.382
2 0.174 1.174
3 0.175 1.181
4 0.174 1.174
5 0.173 1.167
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