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Abstract

In this paper, the extraction technology and refining process of capsaicin from capsicum were
studied. Based on the analysis of capsaicin, the four-step production processes were established,
which includes pretreatment, extraction, purification and crystallization. The extraction process
of capsaicin was researched by the orthogonal design, and the best conditions were using 70%
ethanol as extraction agent, liquid mass ratio of 1:4, temperature 65°C, and stirring for 2 hours.
The obtained capsaicin has few impurities and high purity. The content of the target compounds
is more than 95%, which is better than the regulations of the United States pharmacopoeia
USP40-NF35 (2017) on the purity of capsaicin. The extraction and refining process is simple,
feasible and efficient, which provides a new way for the industrial production of natural solid
high purity capsaicin.
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SHRACRIE 23 51 T B bR = AR BRI RS LRA. SN SCRARA. = BT T dmmIBe; SR Ar v
iy B SRHES, HPLC Al A > 98%; 95%ZE, AR, REFRIENALFHAAFRAR; &
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TR WAL SR PR A T o BHOR, BT 60°CTH 12 h, KyRE, iF 40 Hf, HIHR, &4,

BAh - AT RETE, TU-1950, Jb30 8 i FAXES A IR TE A &l s RO S % Ei 4, MP200,
KA U ARBHAA RA T mIEBA GRS, Thermo Fisher Ultimate 3000, ZRER KRB (4 )
BIRAT
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Hp e il %% 7 HPLC:Claricep Flash JC 2 FERERG S AL A (IEAHFERR , BRIEFRL, 40 um~60 um, 60 A, 330
), MBNH /R Z B8 - F M BRCEE EE VR, W 20 mL/min, AMEIEEK 210 nm, =i, AR
10 mL, #FESg.

43 HT 8 HPLC:C g i #£(150 mm x 4.6 mm, 5 pm), s N ZE - KRR 50:50), 3% 1 ml/min,
SAMS I K 280 nm, FEiR 30°C, #EFEAAEFUN S uL.
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Table 1. Elution gradient conditions

=1 R R

i [F] (min) B JE 2 A+H(EAPE)
0~40 0:100
40~60 10:90
60~100 20:80
100 50:50
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TV TS B A AL SR, 3.2 90 IE R4t 7 IR —Fh 7 ik,

3.2. BMRNERSSE

3.2.1. ARG MERRASE)

FREBHAH 100 g, M IL =0, BN 400 g 1E S keChimEE. 3 Ckal 6 SiaEFImIE ARG Ab
], X PSRV A R B IR/ IR PR BRSSOk T I 3 Sl s 4R B ok, Jb JE
SR 2 B O ME RS, HAK A R 60 CHEFERGR 2 /NI, R4 JE IR 2 1E Okt JEDET 60°C E 25 T 2 /N,
FEIHETRL 88 go

3.2.2. FEERE(B RS AU ERED

W DR 88 g I 1 L = FUfH,  IIN BRI (B0 UE PR S50 Ui, &5 R L3 3),
RHEBENE, 60 CHEFEIEI 2 /NI, $RIUSIE L O, JEUH B HEE RN R, IE, AIFWIKEE
W, WAE, 3B A B, B S LI 1 IR RERERIREUR, ST Li3YIER
SISk R AR IR AR, BRRAKCE IR 2, SRS Rt ik 4, %5,

Table 2. Ly(3*) Orthogonal experiment factor level table
F 2. LGHEXRLRERKTEE

7KF
Fl %
1 2 3
A I [A]/h 1 2 4
B R R 1:2 1:4 1:6
CHE/IC 50 65 78
D /% 50% 70% 95%
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AT 20 e BRSO IR, N 1 L =T/, AR EE/K = 50:50. 27K = 50:50 B¢ 2.0/
K =50:50), ZEHAAESE 70°C, MHEE, HIIALK BRI BEREbERE) 200 ml, fi
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PREEBRMCMR G, W1 2.

3.24. G(BFASHE—EHK)

R v BREE A AN 250 ml = U, 20 ) SR — 38500 WL OB, LBE. IEC K. Ak,
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MERNR, EEEE, RHERAEEIE, HEVOKEB, HAHE 0C, HRENAERDNL, Ha,
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ARSI AE CRUEBBBRIRE R (O 5ERE 1, SR 70 CHIFHR BHREL, Wk sl <70°C, R Hif
B ASE P AR IR SR ISR A RIS 3. FESbR AR, JRAI0 I tH 2 WEHR U 2 1 2 T Jh ) S
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Table 3. Content of capsaicin in each pepper/100 g
= 3. BMERP IR S E/100 g

sl =ML LR HIRM TR B (B AR
K 0.78 1.42 1.38 202¢
L 0.91 1.62 1.53 279¢g
LR 1R 0.82 1.51 1.42 251g
LG 0.87 1.57 1.49 263 ¢
S 0.83 1.53 1.44 257g

fE LI B R R g e ml b, b — DR R SRR, Bt Lo(3YIERR R, ABMUE B
WENTEbR, IECSKIAIR AR 4. TTEIHTIE S,

Table 4. Orthogonal experimental results of capsaicin extraction

4. FREITEAREN S IE XS04

SEOA T B A B C D BRI 2/100g BRACH BAR A 5
1 1 1 1 1 1.79
2 1 2 2 2 2.60
3 1 3 3 3 2.24
4 2 1 2 3 237
5 2 2 3 1 2.62
6 2 3 1 2 257
7 3 1 3 2 274
8 3 2 1 3 1.89
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Continued
9 3 3 2 1 2.06
Ky 6.63 6.9 6.25 6.47 T=20.88
K, 7.56 7.11 7.03 7.91
Ks 6.69 6.87 7.6 6.5
kl 2.21 23 2.08 2.16
k2 2.52 2.37 2.34 2.64
k3 2.23 2.29 2.53 2.17
R 0.31 0.08 0.45 0.48
FWRIMF D>C>A>B
K A, B, C; D,
L7 wAEREy A;B,C3D,

Table 5. Anova table of capsaicin extraction quantity

5. RIRIRINE R E Nk

i ZEHVE P H S5yl F {8 BEKF
A 0.181 2 0.090 15.842
B 0.011 2 0.006 0.0000
C 0.306 2 0.153 26.860
D 0.451 2 0.226 39.596
R ZE 0.011 2
R 0.950 8

TE I 0T TEAZ SR 45 SR A3 AT, 45 H BB B B () e e R B AR IR IR BE > IRE > IR > BRI,
B2 BB BB ) 5 T 20N SR 70%, W EE 65°C, HRHUNFA] 2 /N, RRE LN 1:4, SRS 35BE
ORI R f sy, PP AR B, BRI B, RN 65°C IR S BB G 1 e TS BRI ZE A 1) 5
W, RGBSy B AR T A R

R FUAE G T2 A 2 o AR A R B ) 7 ', FRATT B AR 5 AR s fE A 2 PR )
HBERER A G, IR TR TP B ER S AR R, FRATTR VO B35 2 i A L A BS 1
PR, OGS L 1L 1 2 B30 [ 4, 9T SEIE R BRI Ay, ORI A AE B AR
FI s EL BT N g K = 20:80, Rl 1. K 2 Frons B 3. B 4 s LB R R 2
K =50:50.
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Figure 1. Ethanol extraction after pretreatment
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Figure 2. The concentrte after purification
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Figure 3. Capsaicin after solvent crystallization
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Figure 4. Capsaicin after recrystallization
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773, MU BRI 73 15t it 2 v ARG, 7 i AR BB 5 KT 95%, 47 R [l 25 8L USP40-NF35
(2017 )% AU AT L 52 » AT — 28 SEEIL T bAR A 7 TR AR v Al BB, Dy BRI R N A R e it 1 e e 42
FIA 7 b w] P T 200 ) 70 R L A0 B R T )
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