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Determination of Natural Capsaicin, Dihydrocapsaicin and Synthetic Capsaicin in Hot Pepper and Its Products by
QuEChERS Combined with HPLC
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Abstract: A QUEChERS combined with high performance liquid chromatography (HPLC) method was developed for
the rapid determination of natural capsaicin, dihydrocapsaicin and synthetic capsaicin in hot pepper and its products. The
samples were extracted with acetonitrile and purified by sequential use of anhydrous magnesium sulfate, octadecylsilane (C,s),
ethylenediamine-N-propylsilane silica gel (PSA) and graphitized carbon black (GCB). An Agilent Eclipse Plus C,4 column
(150 mm x 4.6 mm, 5 um) was used for separation, gradient elution was performed with a mobile phase comprising 0.4%
phosphoric acid aqueous solution and 90% acetonitrile in water, and a fluorescence detector was used for detection. The
results showed that natural capsaicin, dihydrocapsaicin and synthetic capsaicin had a good linear relationship in the range
of 0.20-100 mg/L, with determination coefficients (R”) greater than 0.999. The limits of detection (LOD) and quantification
(LOQ) of natural capsaicin were 0.014-0.069 mg/kg and 0.046-0.23 mg/kg, respectively. The LOD and LOQ of
dihydrocapsaicin were 0.023-0.12 mg/kg and 0.077-0.39 mg/kg, respectively. The LOD and LOQ of synthetic capsaicin were
0.018-0.088 mg/kg and 0.059-0.30 mg/kg, respectively. The recovery rates were 91.6%—117.2% and the relative standard
deviation (RSD) were 0.2%-6.1% for dry hot pepper, fresh hot pepper, shiitake mushroom paste with hot pepper and chili oil
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at three different spiked levels. The developed method is simple, accurate and suitable for the determination of not only dried
and fresh hot peppers, but also natural capsaicin, dihydrocapsaicin and synthetic capsaicin in high oil and high protein hot
pepper products.
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Fig.1  Structural formulae of synthetic capsaicin (a) and natural capsaicin (b)
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Table2  Effects of four chromatographic columns on separation

efficiency of natural capsaicin, dihydrocapsaicin and synthetic capsaicin
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Fig.2  Chromatograms of standard solution and chili oil sample

detected with fluorescence detector (a) and diode array detector (b)
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Fig.3  Effect of acetonitrile volume on extraction efficiency of natural

capsaicin, dihydrocapsaicin and synthetic capsaicin from dried hot pepper (a),

fresh hot pepper (b) and shiitake mushroom paste with hot pepper (c)
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Table 3  Recovery rates of natural capsaicin, dihydrocapsaicin and synthetic capsaicin under different purification conditions (n = 3)
\ /%
P e BER IR wiEH A
RORBMER AR SEOIER ORI CERIE SRR RIEIE AR SRR
25 108.2+1.2°  106.3%1.6" 106.0+0.8" 104.5+0.5"  99.94+0.6" 101.5+1.4° 100.4+0.6" 1023£1.3" 102.2%1.0°
GCB 50 942+1.0"  87.3+09° 101.6+3.3*  99.1+08"  956+12° 10L.7+27°  99.4+0.6" 100.9+04" 101.5+0.8"
75 81.6+0.9° 69.8+0.9° 88.6+6.0° 88.9+0.5° 80.1£1.2° 92.3+0.6" 99.8+0.3*  100.3%£1.9" 102.6+1.3"
50 114.1+1.2°  1127+1.5"  110.8+4.0 108.0+0.1" 105.3+1.2" 109.24+1.2° 99.9+0.4"  100.6+0.6° 100.1+0.3"
PSA 100 112.5+1.3" 1109424  112.3%3.9° 1084+0.5" 107.2+1.3" 103.3£3.1" 100.2+£0.3*  102.1+0.3"  101.4£0.3"
150 111.8+14" 1123+1.3" 107.8£1.0° 107.9+1.5°  1063+£1.2" 106.6+3.8" 99.7+0.9"  102.0+0.5" 101.4%0.6"
50 1141+1.7°  107.94+1.3" 109.1£3.6" 106.8+1.1"  109.6+1.7° 103.4%2.3" 100.0£0.5*  1003+1.7* 102.4%1.5"
Cig 100 112.842.6" 107.4+£0.7° 107.5£1.0° 106.6+1.9"  109.9+£0.9° 105.84+0.8" 99.24+0.8" 99.440.8" 100.6+1.1°
150 113.240.9°  1103%£1.5" 109.5£8.5" 106.4+1.0" 109.84+1.4" 100.1%2.8" 98.4+2.4" 97.8£2.6" 100.5+3.3"

e F SR RS NG FREARFORZE R R (P<0.05) .
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Fig.4  Effects of different GCB dosages on recovery rates of natural
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Table4  Recovery rates, RSD, LODs and LOQs for
different matrices (n = 6)

wapn mar R0 TR ewes w0 O
5 1008 33

KikiiE B0 50 1172 15 0069 023
00 1149 52
5 916 3

Fhin ZEHnE 1761042 50 1103 16 0.2 039
001087 47
2 %3 26

BHHRE 2011013 94 14 0088 030
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5 99 24
FRE ND 50 1048 20 0014 0046
1001071 11
5 102.1 27
BRI “EHE ND 50 1002 22 003 007
100 99 13
2 1038 24
BRHHE ND 0 957 19 0018 0059
40 1057 16
5 93 2
FihE 4662015 50 1028 03 0028 0092
100 976 03
5 1008 48
Bk —qHE 0755009 50 977 15 0046 016
0 1073 02
2 1025 37
BHHE ND 2 956 07 0035 012
40 938 10
5 1002 2
KihE 70495075 50 1053 28 0028 0092
00105 32
5 933 6.1
gt CHHE 028030 50 1003 29 0M6  0l6
100 %5 12
2 1075 15
ARFNE 3061002 20 9.2 23 0035 012
40 9.1 29

VE: NDARKEH, R,

MFRATT LR, RINEMER . S BRIk
FAES. 50, 100 mglkg, A RBEMUR I INAKE2, 20,
40 mg/kghtf, TR BEBRBL. s, HURGM4 Fhdk
J5R () B 29 91.6% ~117.2%, RSDAH0.2%~6.1%, i
JEGB/T 27404—2008 (=256 % iS4 Hl e & S AL
DY S5 ARSI 77 2 [T WAL 2 AR 2 B2 R 5K

F3 £ 5 e LA S VEILOD, 10 550 b i 50572
ILOQ. RARBIMER 17572 LOD40.014~0.069 mg/kg,
LOQ#0.046~0.23 mg/kg; MM E M HIELOD
40.023~0.12 mg/kg, LOQA0.077~0.39 mg/kg; &
R LR 1) 77 L0D 50.018~0.088 mg/kg, LOQN
0.059~0.30 mg/kg, AT LA A2 SEBRAE il 1) 20 A 75 5K
2.6 SEBRAE LA

IR FH A TIE 5 3 S 0 T R T R R EA B AN KA
2 TP AN 5] S 00 () AR S B i rh R SR BB ZR . &K
PR AN OB R 1) & kAT 0, S5 R WS, FEEF B
ORI S8 A A1 1) SRR 5 v 280 SR A T R R s 2T
BRABORI 43 BRARR 5t A tH /D & & B R, X 53
U HIKozukue S W S 4 AR . RARBMOT & F
MBI E OBRER , H G BRI R B I AR, A
SEHG HORE A I B GBS 5 R SRR R R A B AR 1
0%~5.7%, 3 E LR 502 OB OB R 7 Bk
YT 0%~ 1.47%. R, X BE kAT 50 52 I N 78 435 e
ANEHIFEM, 45 BB E & o b i i A B G R E A
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Table 5  Contents of natural capsaicin, dihydrocapsaicin and synthetic
capsaicin in commercially available products
oy il (mg/kg)
" FARB R — A P e
FH 33.8240.90 17.62+0.42 2.9140.13
HH ND ND ND
TR 65.18£0.90 41.74%0.10 ND
LR 51.27£0.55 14.36+0.16 ND
FEHIINKH 122.4243.55 69.08+2.50 6.06+0.23
B 70.49+0.75 32.28+0.30 3.0610.02
TR 186.03+2.75 83.63+0.51 4.53+0.06
3 %
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