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Separation of capsaicinoids from chili (Capsicum annuum L..) by
high—speed counter—current chromatograph and determination
of anti-inflammatory activity
CHEN Tian', SHANG Tingting', HE Zhen', CUI Yali', LU Ying"*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha Hunan 410128, China 2.National
Research Center of Engineering Technology for Utilization of Functional Ingredients From Botanicals, Changsha Hunan
410128, China)

Abstract: Capsaicin and dihydrocapsaicin were extracted from dry chili with the solvent of n—hexane as and separated by
high—speed countercurrent chromatography. Chemical structures of capsaicin and dihydrocapsaicin were determined by
LC-MS and NMR. Anti-inflammatory activity of the two compounds were evaluated by examining the effect on NO
release of RAW264.7 macrophages. The result showed that the best solvent system was n—hexane: ethyl acetate
methanol water ice acetic acid =15 15 20 20 7.5 (V/V). The upper phase was used as the stationary phase and
the lower phase was used as the mobile phase, which was performed at a flow rate of 2 mL /min. The apparatus rotated at
850 r/min, detected at 270 nm and the separation temperature was 25 ‘C. Within 300 min, the crude extract was injected
for twice with 300 mg at each time. 22 mg compound 1 with a purity of 98.2% and 16 mg compound 2 with a purity of
98.0% were obtained. The mass spectrometry and nuclear magnetic resonance (NMR) indicated that compound 1 was
dihydro capsaicin and that compound 2 was capsaicin. The 1Cs, inhibitory effects of dihydrocapsaicin and capsaicin on the
NO release of RAW264.7 macrophages were (42.66 +4.88) and (25.68+3.86) umol/L, respectively, both were lower than
that of the positive control indomethacin (127.8842.45) umol/L. Therefore, the anti-inflammatory effect of capsaicin was
the best, dihydrocapsaicin second and indomethacin the worst.
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Fig.1 HPLC chromatogram and UV spectrum of extract obtained by n-hexane
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Table 1 K-values and resolutions of the compounds in different

2.3 HSCCC #BE&HMURI,BHRE

two—-phase solvent systems 2 I II HSCcC
K 2 HPLC 1
(VIV) I II
2 3 4 98.2% 1
1 15 15 20 20 4 3.68 5.34 1.45
22 mg 98.0% 2 16 mg
2 15 15 20 20 3.5 3.70 5.70 1.54
3 10 15 20 20 4 3.69 5.94 1.61
4 15 15 20 20 6 2.10 2.90 1.38
5 15 15 20 20 7.5 1.80 2.99 1.66
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Fig.2 HSCCC chromatogram of the purification of capsaicinoids from capsicum
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Fig.3 HPLC chromatogram and UV spectrum of compound 1
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24 {LEMEHNLEER 306.216 2M+H] Hoc
1 2 2 [15] 1
ESLMS  m/z 308.226 7[M+H]" >
R2 "EHRMERMRMERELIRHIESCIEER
Table 2 'H and *C NMR spectroscopic datas for capsaicin and dihydrocapsaicin.
1 2
“C NMR DEPT 'HNMR “C NMR DEPT 'HNMR
1 130.577 C — 131.545 C 433(d,54)
2 110.840 CH 6.76(s) 112.489 CH 6.79(d,1.8)
3 146.842 C — 148.992 C —
4 145.281 C — 146.814 C —
5 114.507 CH 6.84(d,8.4) 116.088 CH 6.84(d,8.4)
6 120.967 CH 6.74(d,8.4) 121.411 CH 6.74(dd,1.8,8.4)
7 43.685 CH, 4.33(d,5.4) 43.956 CH, 4.33(d,5.4)
8 — — 5.93(br s) — — 5.90 (brs)
9 173.020 C — 175.945 C —
10 37.037 CH, 2.19(t,7.8) 36.979 CH, 2.20 (t, 7.8)
11 25.944 CH, 1.64(q,7.2) 26.585 CH, 1.64 (q,7.8)
12 29.509 CH, 1.31(m) 30.291 CH, 1.38(q, 7.8)
13 29.767 CH, 1.29(m) 32.269 CH, 1.98(q,7.2)
14 27.382 CH, 1.26(m) 127.863 CH 5.35 (m)
15 39.099 CH, 1.13(m) 139.100 CH 5.30 (m)
16 28.088 CH 1.50(m) 33.250 CH 1.29 (s)
17 22.767 CH; 0.84(d,6.0) 23.108 CH; 0.95 (d, 6.6)
18 22.767 CH; 0.85(d,6.0) 23.108 CH; 0.94 (d, 6.6)
OCH; 56.091 CH; 3.85(s) 56.355 CH; 3.85(s)

OH - — 5.89(br s) — - 5.86 (brs)
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Fig.5 Structures of compound 1 and 2
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Table 3 Effect of different concentrations of capsaicin and 7] ] (

dihydrocapsaicin on RAW264.7 cell viability

RAW264.7 %
1 2

100.0 pmol/L 99.8 99.4
50.0 pmol/L 96.2 97.6
25.0 pmol/L 102.7 99.4
12.5 umol/L 100.8 100.5
6.3 pmol/L 97.7 101.9
3.1 umol/L 100.7 101.9
100.0 100.0
100.6 103.6
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