2 2% ir- N AR A RSB IREERME T Z
aE T, ¥IR, A dhds B AR, W 5 464000)

WE: B HRAFEAMREMEMRBIMEZORR LY, FiE ARBREAHARLTF, ABE. Bt RaE, 25K
BEAXERERE, FA LKA R BRAERALRIR T L 4o4F, 5 £ 50 A LN, AR )25 2R,
HATTRM AT, R SHNFIRAELHLEAEALMERE 90 B, &AmL : 2)43 1 1, #EEE 85 C, #uknr|
18 min, #AE T FH S50 W, 75% CEMIRIUEF . EREHT, HIEFFEH 7.59 mg-g (RSD=2.52%, n=3), HHEAE R
MAEARSF, G50 LBRGRAEN@RFMAL, 5 ERE BRELS,

KEBIA: #E; EE%H; FEHAURIRIR; v R &k FR

FEDES: RI43 XRAFRERS: B XEHRS: 1007-7693(2021)08-0959-07

DOI: 10.13748/j.cnki.issn1007-7693.2021.08.010

SIAAI: #Et, L, Adh. 250 8@ ERACE AL IR RS E T L)) P B IR E A 2%, 2021, 38(8):
959-965.

Optimization of Pressurized Microwave-assisted Extraction Technology of Capsaicin by Central Composite
Design-response Surface Methodology

YOU Guoye, SHI Qiong, DU Jing(Xinyang Vocational and Technical College, Xinyang 464000, China)

ABSTRACT: OBJECTIVE To optimize extraction technology of capsaicin by pressurized microwave-assisted extraction.
METHODS Using extraction rate as dependent variables, using particle size, ratio of liquid to solid, extraction time, extraction
temperature as independent variables, central composite design-response surface methodology were used to optimize the
extracting process conditions. Through variance analysis and linear and binomial regression equation model fitting, the
prediction analysis was carried out. RESULTS The optimum extraction conditions were as follows: particle size was 90 mesh,
ratio of liquid to solid(mL : g) was 43 : 1, microwave temperature was 85 ‘C, microwave time was 18 min, microwave power

was 550 W, solvent was 75% ethanol. Under these conditions, the yield of capsaicin could reach 7.59 mg-g (RSD was 2.52%,
n=3), which was close to the model predictions. CONCLUSION Compared with traditional solvent reflux method, this method
is simple and has higher extraction rate.

KEYWORDS: capsaicin; central composite design; pressurized microwave-assisted extraction; response surface; Gapsici
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2.3 HPLC Wy#~7

231 HEWAEE OXF RSB E & R
f’ﬁﬁxﬁiﬂixﬂﬁnn 50 mg, LEMBERZE
100 mL &)t , BCsUBT R A 500 pg'mL™ 1Y
RS AE R, B, BT UK, R
Yo 05 B HRGRE QM S AR Al A% #2117
R kR, “2.27 WiF ks saifbingg ., @
25 FARE SRS ;TR BB ZE XoF B o Vs YR T o1 O kT
AN B BURR 128 LIRS, #5 .

232 E RO BUBUER X IR S WAE 200~
400 nm /EZJKV*];EIEF», WREAE 280 nm AbF K
W, LA X R s Ak TG A, AR R A T 38
K4 280 nm.

RS HEE-/K (80 : 20) AW Eh4H, 280 nm
SRR, FEE 30 'C, WiEE 1.0 mL-min~!, #f
FefE 20 pL. HUERFRE] 6.5 min, AHAREIEIE RS
BIEE>1.5, A1 g alcR AT . JUHER N Rt 7 R B
MR PR IR T L 1

A
j\ J\
40 50 7.0 9.0
t/min
00 10 20 30 40 5.0 70 80 9.0 100
t/min
C

00 10 20 30 40 50 60 70 80 9.0 100 1.0
t/min

1 & REAEE A
AXF BRI s BRI C—28 BRRMIAR; 1-HUE
Fig. 1 HPLC chromatograms

A-—standard solution; B—sample solution; C—blank sample solution;
1—capsaicin.
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AR RGE&M R, BH RN
A=17 118C+2 851.6, r=0.999 9, ¥ H R M & &R
433124 0.016 pg-mL~" 1 0.080 pg'mL™',
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Fig. 2 Effect of extraction solvent on extraction rate
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Fig. 3 Effect of particle size on extraction rate
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Fig. 5 Effect of extraction power on extraction rate
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Fig. 6 Effect of extraction time on extraction rate
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Fig. 7 Effect of extraction temperature on extraction rate
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1330 N R SRBCRZ [ E T, Hrp
Z UL ERIH )TN ¥Y=5.56+0.25A+0.41B+
0.30C+0.69D(r=0.549 8, P=0.010 4); I 5N
Y=7.32+0.25A+0.41B+0.30C+0.69D—-0.044AB+
0.16AC+6.25 x 10 °AD+0.21BC—0.22BD—0.094CD—

0.51A%-0.57B*~0.65C?-0.46D*(+=0.968 0, P<0.000 1),

(o)
(=]

x®1 BEFHAFE

Tab. 1 Factors and levels of central composite design

K%
K- A B C D
CRLEE/H)  (GBCBHE)  (BRIUEEE/C) (BRI [H]/min)
-2 40 20: 1 60 5
-1 60 30: 1 70 10
0 80 40: 1 80 15
1 100 50: 1 90 20
2 120 60 : 1 100 25

A E B FH 24527 2021 4F 4 H 5 38 B4 8 Y



*k2 ABRRITEER

Tab. 2 Experimental design and results

75 A B C D PRI /%
1 100 30 70 20 53
2 60 50 70 20 5.1
3 40 40 80 15 5.1
4 100 50 90 20 6.8
5 60 30 70 10 35
6 80 40 80 25 6.9
7 100 30 90 20 6.4
8 80 40 80 15 75
9 100 30 70 10 3.8

10 80 40 80 15 7.0
11 60 30 90 20 48
12 60 30 90 10 3.1
13 60 50 90 20 6.2
14 100 50 70 20 6.3
15 80 40 80 15 75
16 60 30 70 20 5.7
17 80 40 60 15 4.1
18 80 40 80 5 3.8
19 120 40 80 15 52
20 80 40 80 15 7.4
21 80 40 80 15 7.1
22 100 30 90 10 4.9
23 100 50 90 10 6.0
24 60 50 70 10 43
25 60 50 90 10 5.8
26 80 20 80 15 44
27 80 60 80 15 5.4
28 100 50 70 10 4.9
29 80 40 100 15 5.1
30 80 40 80 15 7.4

FNENE Y =l N AT S EI NS
r=0.549 8 , AH G BAL, i = wi K [nl 03 gy B
r=0.968 0, Ui B [l 15 J7 2 o] 9 OR 4, R LI
F=6.09, P=0.298>0.05 , RAUTALE, ULIHIRE
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JEKR.

(LA RY Jy 22 25 3 WLER 3, A P<0.000 1,
Ul B LA R A 8 3, R DAL A R B 5 ds
H 7 23t iPgoBH e (B) . $EEUREE(C) . I [H]
(D) P {H4<0.01, FH =3 X BRAER $ LA 52 1)
W W3 WA HIF(AB, AC. AD, BC., BD }% CD)
1) P {EF4>0.05, VLA HERMAEZE R L
E; AHEEM IRIA?, BY, CCLLE DY P {H
$7<0.000 1, 45 PR 2B SR BOR A 52 R -
NERIALIE LR, Wi R LR; £H
BN B ZR A5 R 5 e B2 82 Ay B RS (] (DY>W0RE He
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Tab.3 Analysis of variance

- T A By Ffd PH
F5 44.86 14 3.20 1596  <0.000 1
A 1.55 1 1.55 7.72 0.0140
B 4.08 1 4.08 20.35 0.000 4
c 2.10 1 2.10 10.46 0.005 6
D 11.34 1 11.34 56.51  <0.000 1
AB 0.031 1 0.031 0.15 0.701 6
AC 0.39 1 0.39 1.95 0.1833
AD 6.25x107* 1 6.25x107*  3.114x107°  0.9562
BC 0.68 1 0.68 3.39 0.085 4
BD 0.77 1 0.77 3.81 0.069 7
CD 0.14 1 0.14 0.70 0.4157
A2 7.18 1 7.18 3575 <0.000 1
B2 9.04 1 9.04 4502  <0.000 1
c? 11.55 1 11.55 57.55  <0.000 1
D2 5.84 1 5.84 29.10  <0.000 1
B2 3.01 15 0.20
KAl 2 2.78 10 0.28 6.09 0.298
ali R 2s 0.23 5 0.046
Mt 47.87 29

HRAE ] 05 5 s J R S R, SRR R
AR FH R =2 e 7 v ] DL 8

WL 8 MHLER, X BB ER $ U 5 i e K
NP a1 e [ 4 N o T A v S T 5 .Y 3
Zo M RM RN SRR -8, B AREE
K N AR AL, R 2A S AR T S 2 kL
BE 85.62 H, WRHL(mL : 2)42.69 : 1, Wik
85.57 “C, THiszIFIA] 18.28 min(fikTIZ Ky 550 W,
75% PRI T, FEMA I TR 1915 %
(FUN{E) A 7.67 mg-g™' o FETA ™, B2 B
MR BRI T Z MR 90 H, Wk
(mL : )43 : 1, A 85 °C, HliH
18 min(F RN 550 W, 75% L BAERBGZE )
253 WAERE: A T URIE R AT - N Ak
TR0 A T S T R B R R, R e 1 T kA
I T L5000 T 3 AR, 45 R EE R
SEME K 7.59 mg-g (RSD=2.52%), 5 Fiili i W)
G, RIS R BRI TN (AR — B, fESEPR T
Ak =it v, R AR BE A SRR IR T 5]
DU bR R AR R, H T 2380
8, B —mr N HMME, SR 4,
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PEHCE /mg-g!

8 = v A

Fig. 8 Three-dimensional response surface plot

=4 BiFRB S

Tab. 4 Results of verification test

T W E {E/mg-g™ (e /mg-g™! i 2%/%
1 7.56 7.67 1.43
2 7.59 7.67 1.04
3 7.61 7.67 0.78

T 22 (%) =(HM I )/ T (B < 100% .
Note: Bias(%)=(predict value—test value )/predict valuex100%.
2.6 FRBUTER AL

I SCHRIE , A= Py s R VA 79) [l it 12 Hi
(solvent reflux extraction, SRE)E#FfTHERI,
HWANFFEIR R T SRE WEHEE, A HuE 2 ik
ML, S nili g B A me I A LR AR 3 1
AR U S SRE ARSI MR 90 H
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PBCR /mg-g!

PEHCR/mg-g!

WRHE(mL : 2)80 : 1, 100 °CHEHL 60 min, [ 2
W), M “2.1.17 “2.1.27 WX 3 kT
BT RO LR R IBCR, 252 W3R 5,

%= 5 PMAE 5 SRE # Bl 4 & K (n=3)

Tab. 5 Comparison of extraction results of PMAE and
SRE(n=3)

its BT 2R /mg-g! RSD/%
20180809 PMAE 7.57 1.2
SRE 1.21 1.6
20180819 PMAE 7.63 1.1
SRE 1.95 0.9
20180825 PMAE 7.61 1.6
SRE 1.47 1.4
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=i HPLC I BURR A e, T il e
WER Wi — 2 R PR 22k s . R B ST -
M) 17 TR ARG AL 22 0 4 9 PMAE B4R BOHUIER 1204
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