5515 % 5 18 1] Jo T i Rl 1 Vol. 15 No. 18
2024 49 H Journal of Food Safety and Quality Sep. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20240714001

PR SO A A T T2 TR BBl AR 5 15 i B
RIE 2V

#EF
Gor s Bl 22 Bl i AR E -SRI F AR IFFE AT, BERFF  830052)

# E: B A Ss0RAEE IS (high performance liquid chromatography, HPLC)l & B bl A 35k
RO a M Irek, JEXS & A [RGB AT 22 00 . 5%k T ODS 1% 4E (250 mm=4.6 mm, 5 pm),
i SIAR A A5 L HY R RIK, FEJEE 1.0 mL/min (9 5508 AT HERE, BRTESAMIERK T 280 nm Ab #EA TG
W, R HHERTE 0.001~0.150 mg/mL 8 P 5 0 T A2 5C R LB (r2=0.9990), 6 HiBR 4 0.05 pg/mL,
EEMRA 0.5 pg/mL, MXTARUEIR 2ELE 1.2%~5.4%2 0], FEREYERAF o AN B I e Bl i, R
[ BB e e BB LA 26 22 M (P<0.05). 438 i I RMERA S RS, HARERTS, PR T
FIMRE, T U™ ah BB AR B R B ) ™ b R SRS %

KEEIR: FROBH @I B BRER, 22

Determination of capsaicin content in pepper products by high performance
liquid chromatography and analysis of difference in spiciness

HAO Wei

(Xinjiang Academy of Agricultural Sciences, Ministry of Agriculture and
Rural Agricultural Products Quality Inspection and Testing Center, Urumgi 830052, China)

ABSTRACT: Objective To establish a high performance liquid chromatography (HPLC) method for the
determination of capsaicin content in chili products, and to analyze the difference in the spiciness of different pepper
products on the market. Methods ODS chromatographic column (250 mmx4.6 mm, 5 pum) was used, and the
mobile phase was methanol and water in equal proportion. The sample was injected at a flow rate of 1.0 mL/min, and
finally detected at ultraviolet wavelength of 280 nm. Results Capsaicin had a good linear relationship with the peak
area in the range of 0.001-0.150 mg/mL (r’=0.9990). The limit of detection was 0.05 pg/mL, and the limit of
quantitation was 0.5 pg/mL. The relative standard deviations were between 1.2% and 5.4%, and the repeatability was
good. The optimized method was used to determine the pepper products, and it was found that the spiciness of
different pepper products was significantly different (P<0.05). Conclusion The method has high accuracy and
sensitivity, and is simple to operate. It can be used for the determination of capsaicin. This study provides an
important reference for the technical improvement, quality control and product development of pepper products.
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HRHUR (capsaicin), 701N CisHNOs, BUATH) GB/T
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SH1T,

H T, B & i f e 22 R 43000 R R R A
WA 238575 (high performance liquid chromatography, HPLC)
PN BRI o SR, J3 060 B VAR i A 3R A v
EREN ST, ARG . i B AR T E BURR &
750 HPLC, HATERAE R B DL SRR B ey . 0 i P4
SRR R, A G AL ) HPLC 347y i34 2
(X EPN R

AMFFE N HPLC A DU BRI S bR &5 14 43
Mrori, FEvbIEmt By kR R STk, 3RS
BT AS [ B b H B R 0 B 22 S vk, DA A DA AL
it FP BRI AR AR AR

1 MR5ERE

1.1 MR RSN

T, PR T O RILBRAGR . AR AR, BR%E
BRAGE . w3 S B RS TR

PR | R HE bR (SE R = 98%, ALAR TR 2T I
HBRAFD, BEE. M. Bl MWarkm(Eigel, Hig
T SRR A PR H); SeEe K Ry Ak

Agilent 1260 7 S CGRAR (354 (2 — 2055 (51 AG 35,
2 E R RIHA R ), Biosafer 1200DT U8 75 ik i
X [FER(PEYAFRA R, MS B R -CR5 EE 0.001 g, it
AR 24 F]); CNW® Athena ODS (250 mmx
4.6 mm, 5 pm, LIFERESLIRE A A R D
1.2 HEmALTE
1.2.1 w4z

FERFR 5 gOREHIZE 1 mg), F 50 mL F B DU S ks
(1:1, V)R, A 60 °CHAE A5 {35 88 7 (40 kHz) 60 min,
10000 r/min .0 5 min, K FEREBEIMRGFAT B, W
4730 /NF 10 mL, FHFR B PUE R (1:1, VIV)E SR E 50 mL,
w5t 0.45 pm UEMEVE, AT EIET.

122 FEthios s

W3 0y BROABGHN St o S5Ok, DRI S5 AR TRD, 43 50k
FH i IO i (1:1, VaV) L H R (1:9, Vi)
DU SRR (9: 1, V:V) 3 FIAS 7] He A7 4R G0 2B 7 T3 2R A 42
B, SRA R b TR AR, 54 HPLC 5E

TERAPRIB 3 A3 BRG] 5, oA 25 (R R] o 23 S 42 5 30
60. 80 min, i iR fe AR IO .

HERRAPRI 3 1 ORI o, R4 A SR AT . 72 50,
60. 70 °C FHE A HLH 30 min, @1 A7 VEm & AR A
ML,

1.3 REBENESETIEENF

{AiEFE: CNW® Athena ODS £1:(250 mm*4.6 mm, 5 um);
TEhAH: A M H R . B HHA7K(65:35, ViV); HEi: 30 °C;
HEREIRAN: 10 pL, s EL: 1.0 mL/min,

1.4 AR

(VPR UE I ) &

FEHAFRIL 0.0500 g FHRZEFREM I 0.0500 ¢ —SHHHE
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s
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100 pg/mL FAIURL 2 AN — U2 TR A AR HE TR T
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AARUE T AR W, 2L uE, BRI e, id ek,
DA i 06 T BB o i R 0
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SHU) /8 #E & I B, HATE mARQ R, #HES
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Fig.1 Effects of solvent ratio on the extraction efficiency of capsaicin

2.1.2  IratiR ek

F P 2 1] 260, SR 5% A B B L Bt 25 B ) A SiE K S
KGN $RE 30 min B AR A SRICR A 8, JE R A fg
B R BEA B 52 AR AR IR R . BEJS BUABE B & S
SEdE, 7E 60 min B ASRBOGHCRBRAE, TR RS2 BER B R
A LASE A A IR Kl . H2, YutE i 60 min
W, BB IR BCR TR, X 0] BRI o S iR T Bk
U I, T3 5 B I R) 9 HE RS AT R R
E 60 min A fe SR RO
2.13 RIGREHKA

SC A RANE 3 R, BEHCER IR 60 °C, AT
R I Y A 1T LA W 90 R B a2 3, [V R 45 5
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Fig.2 Effects of extraction time on the extraction
efficiency of capsaicin
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Fig.3 Effects of ultrasonic extraction temperature on
capsaicin extraction

2.1.4 EX EH%H

BRI 1] PO BRI A 3 AN R, F
FEHNT B E R . IEASSRI T WLE 1, 4 3
AT, AR R E: 50, 60, 70 °C, A $2 U H
WE: 30, 60, 80 min, AAHLEIR LA E: FHEE: U Z mkmg
(1:1, V:V), DU SRR (1:9, V:V), HEE: DU &k (9:1,
ViV)o DABRBUER & i by 2 B4 b ) W o A R R 4R B S
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X R AR, FLUORIREURE, e WP IUE
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4 60 °CHEEL 60 min Jy il a Y.

F1 EXIBERZKF

Table 1 Orthogonal experimental factor level

K- PRIUREE/SC PRIUN ) /min PRI He )

| 50 30 FH 52 ] S 1K
(1:1, V:V)

2 60 60 FH i D S 1K g
(1:9, V:V)

; o % P
9:1,V:Vv)
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Table 2 Analysis of the results of orthogonal experiment

L% fRNGEEE o SRIBUA) BRI
i /°C /min HBI(V:V) S R/(g/ke)
1 1 1 1 1.580
2 1 2 2 1.600
3 1 3 3 1.250
4 2 1 2 1.550
5 2 2 3 1.630
6 2 3 1 1.610
7 3 1 3 1.300
8 3 2 1 1.620
9 3 3 2 0.890
K, 4.43 4.43 481
K, 4.79 4.85 4.04
Ks 3.81 3.75 4.18
R 0.98 1.10 0.77

2.1.5 e Beyikst

TEAF S (R . bR . AR . WshHREEETT)
T, 43 5 £ A #6: I #§ (variable wavelength detector,
VWD)(K I 3 K 280 nm) Al ¢ 6 K Ml %% (fluorescence
detector, FLD)(I# & I K 229 nm, K&K 320 nm) 245k
R BRI A PRI (2 pg/mL), W3 3. % 3
ATLAE H, F VWD K28 He FLD H6 0 216 R 2 254
Jit R AR R
2.1.6 FikFHIE

(DZRPETE R . A BRI E 5 R

Ryt RN B LA B 2R 19 2 B 1.4 I 450 T 1A T
Mg, DAGEEALY AR, BTRHEE (X, pg/mL) R AL pR
PEATLRIEINA, O MR . A5 2B bR i 2k 5 R
g Y=430.5X+415.398, r>=0.9990, — AT HEZ )
T2 Y=193.5X+7.835, r=0.9950, iifi /£ & K, A
BHTE 0.001~0.150 mg/mL Jii s ik FE Y Bl Nk MRS R AT,
KRBIIFE 0.99 Db o Kt BRAR B BT b il 1 14 5/ s
W, MEs R HBR} 0.05 pg/mL, %E &R 0.50 ug/mL,
T vh R R AT

NEHE

T[] —Fh 2 RE Al 9 A FATIF3EFT HPLC R, 05
VTRV, MR bR i H 5 & 5 F1 RSD, 4nsk 4
i~ o RSDs 7 1.2%~5.4%2 0], B RAF, SR %E
BIRBAE I I A M 2K

e ) J e M A 0.040 mg/mL PRI SBUHUIR IR & B v T 7
W, HelR 13 RS, R IR & br AR
B 10 uL, A% S A2 AL A3 A TR FR S IR, 548
RS R . 0k 5 iR, RSDs 4331124 0.455%F1 1.197%,
T R % R AT

£3 2 pg/mL HHEN_—SHRMERERRIEE
Table 3 Strength of 2 pg/mL capsaicin and dihydrocapsaicin
standard solution

U475 /mAU I T F/(mAU*s)
MH TVYWD  FLD VWD FLD  (AMI(SN)
Mg Ry AR A
HE 605 50.2 18056 16855 7.5 185
=&
— 35.8 31.8 16589 15042 59 125

*4 HPLC MEEMIERN=9)
Table 4 Repetitive experimental results of HPLC (n=9)

GES B (g/kg) RSDs/%
PR A 1 45 0.780 12
B s 2 5 0.063 5.4
A b 3 0.084 4.8

x5 BEEIBRERNM=S)
Table 5 Test results of precision (n=5)

FrufE b XA RSDs/%
ARG 351.505 0.455
SR 155.581 1.197

2.2 FRHIEFRERREIERE

5 W A R MR AR v S5 (80 ng/mL) ¥ R
2 1.3 {UFR A FEN E, PR 4. NE 4 FTLIE S, H
AWFE R S5, R SR R B e, H
FR U ) 45 B8 iFE] 4359128 17.095 min F1 26.872 min,

80
- 60t
<
E
=40}
=
=
E 90l 26.872- A MK
17.095-
LT
0 5 10 15 20 23

P FR B A /min

4 BRI SRR I HPLC (i 4]
Fig.4 HPLC chromatogram of capsaicin and dihydrocapsaicin
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GB/T 21266—2007 J5i 7.1.3 HHZER AL THE M K43
TEAKT 15% I T, (BB T R B & g
wut, HMT 205, ASEBGA SR B &, e H
PROISRI . B, AHIFZER T AL AR S 4R U
Jrao XFTIH b A AT B IBUCR FX, 40 Sl e A
ST BIRE AL BT EEFT GB/T 21266—2007 HIAE Ak B 7 ¥:,
AR OS50 T b, SCIREs R LR 6. 25 /KM, &
WERARET EHARE, b GB/T 21266—2007 4+ )5 H
PR R BUSCR 2,
2.4 FRENH] & ERE R ZE

ST R ST BRI T 4 FhBAUH A b B
B AP S s T IE (F 7). AR, IS R
BRI B 3 25 5 (P<0.05), BUEAE 6.26~69.80

*6

Z[A],

AT SR - DR 2 52 56 b SR et o AR 2R 9 4R B
TZHAT T Ak B THEBURN LA . SRIBGE B FIH I
FRF ) 45 PR 2 0 e KT, I O A 2 1 5 R B0
REME T LT EESK, RSDs 78 1.2%~5.4%2 1), %7 ¥k
W 2 B, FEBHUR] S, AR 37 LA 2 0] 4 e Ak 3
St B, R A R e o B R A SRR I B
JE bR, TR A AR T2 R e JEURL B BOARUT D
P NS PR S i < S = [T ) | W5 % N7 22
B ER SR M o i RILZ AN, & — AR
6 FH R BB Sl SR AL, 30 2k VN I T A 1 P SR
FORSRTE ™ Sh PR, 1R SR LUHARCR 3 SRR
i B FR AT LA S ORU RE 52 21 Z2R R 3R i 24,
DRI TP 0 0 3 R v o A T A i i B PR 120270

T EIRE AR 5 SRR L 345 R (g/kg)

Table 6 Comparison results of different sample processing methods (g/kg)

e N ) WASYIREN GB/T 21266—2007 FFE b AL By 2%
b i L

AR AR B S TABE

1 K BE 0.091 0.061 0.082 0.051

2 FRA R 0.105 0.051 0.087 0.036

3 PR 0.051 0.031 0.041 0.019

4 i 0.061 0.038 0.052 0.030

F7 HAEHGRPENRTN_SHENENSE
Table 7 Content of capsaicin and dihydrocapsaicin in pepper products

BB P ZE (g/kg) TR ((g/kg) B B/ (g/ke) SHU i
T 1 0.6897+0.0137° 0.3201+0.0157° 1.1220+0.0270° 10291+234° 68.60
MR 2 0.70010.0121° 0.35010.0148* 1.1669+0.0200" 10470275 69.80
L SR 1 0.0633+0.0022° 0.0235+0.0058° 0.0964+0.012° 939:+8" 6.26
B G 2 0.0889+0.0100° 0.0244+0.0011° 0.1259+0.0145° 1311£9° 8.74

T A5 B3R [ R BT (R B ) ity AT (225 1 22 572 (P<0.05) .

3 4 1

AR5 G ST T — Tl FH 0 SR e A R R
RO FAR D, Xt HPLC W2 B 38 i s il AT 1 1Ak
ek, JFEAT T O IRAE . SCIREUEIE R, %y R
VESRT S, K25 HE R, 385 B & b BB A . ik
A, X 4 BB S PO R R SR R S i TR,
GERL R, MM L SR AR S Z R 2
(P<0.05), HEETLHI N 6.26~69.80. T B 54— HAR
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