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Study on purification of capsaicinoids from capsicum oleoresin
CAO Zhen-zhen',ZHOU Lin-yan', BI Jin—feng', LI Shu-rong**, GUAN Yun-jing'

(1.Institute of Agro—Products Processing Science and Technology, Chinese Academy of Agricultural Sciences/
Key Laboratory of Agro—Products Processing, Ministry of Agriculture, Beijing 100193, China;
2.Beijing Vocational College of Agriculture, Beijing 102442, China)

Abstract: A combined method of extraction and purification of capsaicinoids from capsicum oleoresin was
investigated in this study. The orthogonal experiment was used to optimize the process of extraction in low
concentration ethanol,and results showed that the ideal conditions were as follows:ethanol concentration 50%,
the ratio of material to solvent 1:30, extraction temperature 30°C. D201 resin was proved to be suitable to purify
capsaicinoids,as the dynamic adsorption/desorption characteristic curves indicated that D201 had strong
adsorption ability and a relatively high desorption rate. Further process optimization experiment demonstrated
that the optimal conditions of purification by D201 resin with a desorption percentage of 70.72% were as
follows : sample concentration 8.45mg/mL,sample amount 4BV ,sample rate 1.5BV/h,elution concentration 70%,
elution pH4,elution rate 3BV/h and elution amount 20.5BV. After purified by the D201 resin method,sample was
crystallized with distilled water as crystallization solvent. And results showed that pH11.32 and temperature
20°C were the best parameters. Finally,the purification efficiency was evaluated by the GC -MS method,
indicating that concentration of capsaicinoids in crystals was as 2.11 times as in raw materials,and the relative
contents of capsaicin and dihydrocapsaicin were 62.00% and 34.84% ,respectively. Therefore the conclusion
was obtained that the combination of extraction in low concentration ethanol, purification by ion—exchange resin
and recrystallization was feasible,as it achieved the purpose of low cost and high purity.
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Table 1 The levels and factors table
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A FEHGRIKRE (%) B BREE (o/mL) € AXHL 7] (min)
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Table 2 The results and analysis of orthogonal

design experiment

S as) A B C RN (%)
1 1 1 1 4.88+0.04
2 1 2 2 14.15+5.47
3 1 3 3 20.84+0.50
4 2 1 2 43.85+0.33
5 2 2 3 63.23+2.26
6 2 3 1 64.1020.73
7 3 1 3 79.72+0.29
8 3 2 1 83.74+1.93
9 3 3 2 86.1420.01
K, 39.87 128.45 152.72
K, 171.18 161.12 144.14
K, 249.60 171.08 163.79
R 209.73 42.63 11.07

K3 R WAL T 22 i R

Table 3 The results of variance analysis

JIZERIE EETIIA HBE MS Pl RN
A 7486.33 2 3743.17 48546 p<0.01
B 331.55 2 16578 2150 p<0.05
C 64.68 2 3234 419  p>0.05
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Fig.1 Dynamic adsorption curve of D201 resin for capsaicinoids
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Fig.2 Dynamic desorption curve of D201 resin for capsaincins
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Fig.3 The influence of sample concentration and sample flow
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Fig.4 The influence of ethanol volume fraction, pH value and
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elution flow rate on desorption percentage
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BT 4 0 T W A N, 1) T VAT R R 4 AT, ISR
ASRARE 1F R WG T AR U — A v A5 1 5 A S R A e
L SR UWERSPTN . SUALAT S B S 45 o
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Fig.5 The GC-MS spectra of capsaicinoids
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Table 4  Evaluation of capsaicinoids crystallization
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WL (O 10 4 s I (29 1h) K SN, EHIR A, 1
20 4 ) (29 1h) VTS ON AR, B IR A, 1
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Table 5 The results of capsaicinoids samples before and after purification
P 1%(6.5_5#)@ e R (R
min AL i) aifbir  difeis
2,2" M EER (64U T HE-4 3D 2K
2,2’ -methylenebis[6- (1, I-dimethylethyD -~ 27.114  C,Hy0,  186597.30+71005.98 136424.00£24067.18  2.51:0.40  0.35£0.01
4-methy|Phenol-
TE# 3 > FNonlyl Vanillylamide 28.015  CpHyNO;  76879.33+24495.47 185432.7039071.45  0.83:0.05  0.470.03
B SUHRURNordihydrocapsaicin 28.581 CyHyNO,  21331.334980.04 90174.67+27257.98  0.33x0.09 0.23+0.04
B Capsaicin 20.137  CHyNO; 5811686.00£2084179.00 19663117.00+2968932.00 61.86+0.80 62.00+0.31
A AU Dihydrocapsaicin 20439 CyHuNO; 3209799.00£1062322.00 18383437.00£2432391.00 34.39+0.62 34.84+0.54
R Homocapsaicin 30476 CuHyNO;  44236.33+19521.15 594082.00+145017.10  0.46x0.07  1.500.13
S Homodihydrocapsaicin 308 CuHyNO;  9516.667.00£6106.80  246249.30+64197.85  0.100.03  0.62+0.06

pH4, it W33 3BV /hs LL K Sl &5 8 %5 771 45 5 W ik 18
1 IR BN S A 54 b A, I e T2 45
WEFIpH11.32, 45 Wi 2 20°C.
GC—MS¥) 43 #1452 2 B a4k )5 BBk 10 &

P B W S B v, 2908 ROk R S R 2.1 165 g4k i
Ji BRI S A0 G ) B B IR R S A AR Ak, L R
B 17 AH %525 4 62.00% « — S8 BRI 11 AH % 25 B
h134.84% .
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