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This study analysis the volatile compounds of Korean red pepper by six cooking methods, such as
drying, frying, steaming, boiling, stir-frying, and baking. Volatile compounds were detected by
GC-TOF/MS, and their profiles were compared using multivariate Analysis of Principal
Components (PCA). The volatile compounds of control and baking pepper showed a different
component distribution than boiling, drying, roasting, and steaming pepper, which showed similar
component distribution. Among these, 19 major compounds such as 2-methoxy-4-vinylphenol,
2-furanmethanol, 5-hydroxymethylfurfural, and benzeneethanol, showed various results
depending on the cooking method. This study is expected to improve the utilization of Korean red
pepper by considering the characteristics of the processing method during product development.
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5 Capsicum annuum L.)= Q3 G E 7HIF-9] 2 Sh= A1%-.9 & Pepper, Cayenne, Capsicum, Chili pepper,
Red pepper, Tabasco2] 0] 7FA|1 9] © ™ (Basu and De, 2003), ?H=2] A 21 uf- 28k = A2 a2 ],
VSOl AREE AL QltHJeong et al., 2005). 7ol £5h= 2HE R e|uEte 2 2o Aol A= 134 2=
of| &5k= FAlmO|thLee et al., 2006). 115+= 30| A1-F- AFQ1 4], 1574 50 U= = 20201 FAE YxE
o =, At eF vt E 71 A EE 78 AEolth(Kim et al., 2021).

J170] ZEQH 28RS capsaicinoid Al B2 2, capsaicin¥}t dihydrocapsaicin®] 450 & B 11%]0] QITH Chai

etal., 1994). Capsaicin< 3% A|A7HA, S AHE A5}, 48 571 52 37} H11%]%13(Tsuchiya, 2001; Yu et
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al., 1996), capsaicinoids= 2122] Zu]o} 23 edyto] glon, YAE, AAE, ni AM S thokst Aaleh &}
7} A=) 1 FA0] Fadh @4 F 0|85 QItK(Gang et al., 2008; Zhang and Li, 1994).

V5= capsaicinoid | &8 W9t o}, fEjop|ieAl BIEF C 52 skl 3o o] £Jof|k quinic acid,
citric acid 52 -7 A2 336101 ItK(Chai et al., 1994; Ham et al., 1999). 0|23t AR5 ZElok= Aol A Hsts}
o Zeo] wt < c}:"% RS 4 QlTk 71 el A 15-0] ol whet HIEHT E, BlER A] ol Afo|7F H AT
= bt Qlek HIE] EQ] B9 ENFE F7 AL, 2AESH 150N 71 =8 SRS LFERH © H(Kim et al., 2017),

H|EP A= Z2|Ho| fqﬁl'40 90%7 | fAsk= AE H K Choi, 2006). 155 112 7Fdo}o] 223 1 capsaicin
2 Gof| SF5HH .2, 100 - 150°C 2] 7HE Z2] Follte 7EEE80] 70% oVF0]ATH Choi and Ha, 1994). TRgH &115
O E 9 offs 2ol mhE Fd S A H HlERI Cof ol A= 73S UE O™, capsaicinoids 2
2 > & 2ol & UEA] efot-2eof ke Fofe] 22 A o= BRI Itk (Hwang et al., 2012).

A1E0| = 7 AR N Al AB(RE 7] Do) JRke T, AR Fdol T8t YRS vk o] A =
W, Ax050] F4-E& Frker| fiote] 7w HekE w4 o ol Foll FAAEE ARG 4 AUS A
© 2 AotsttHJoo et al., 1995). 1252] 71 AlEQl 154 9152 A+K(Choi et al., 1997; Hong et al., 2013)7}
Folz]|ar glovt, Al Aol A theFetAl ARSE| I Q= 113 Z] Wi of| mhE 7] A of| tigh At RS
7ol tq“j/} 2 AtellMe 1250] 6712 (w71, Bol7l, 517171, 8F4=%, A7, F7)el v 471 4
e FiE | v A b

rtﬂ
—‘U'IH_I
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oA AL TR B0 IRE ARSI oW, Aot A E A
751 °F 1 em 32712 Aobstal Al2et & ARSSHALE 2715 A7 5= Table 13} 20| #7](baking), 2°]7]
(boiling), F1717|(frying), BF71Z(drying), #|7|(steaming), %7 ](stir-frying) 2] HH o2 Za|stqitt. 7o
A& e 715 ARERE A, B 7Bl IFE AR & SA o BAE JaeIeInh ZH2e] el v F=
1:4 &= 25 H7RRE T, 70°CollA] 4A17H53F FE5I31TE o] F 125 AlA W= 5 mL F?t F headspace

vial(Agilent, USA)°ll %A cap o2 55t

_J

Table 1. The cooking methods condition for Korean red pepper

Cooking method Condition
Control(Raw) -
Baking Baking for 15 min in an oven preheated to 200°C
Boiling Boiling in the water at 100°C for 10 min
Frying Frying for 1 min in soybean oil preheated to 180°C
Drying Drying for 24 hr in air dryer preheated to 70°C
Steaming Steaming in hot water for 15 min

Stir-frying Frying in a lightly soybean oiled pan for 10 min
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0] AR 2 65 um PDMS/DVB/CAR 2 8% SPME fiber & ©8-61o] 245}31t}. Al=+=headspace vial
Oﬂ 0] 40°CollA 304E-53T Al 9RH - SPME fiberol] 145 3% 212 oISk /g Ad= B4+ Slol vsiART
& A=A 7|(TOF/MS, Pegasus HT, Leco, USA)7 32K 7|4 7EAT 20HE T2i1)(GC, 7890A, Agilent, USA)E At
%O]%‘F]' A2 RTS-5sil MS ZAH(30 m x 0.25 mm, 0.25 pm film thickness, Restek, USA)= AR&olH o, A 2%
= 50°ColA] 1°.27F AR 5 280°C7HA] £ 25°C 2] £ = 7R &, 53t FAfeielel. =t A&7 1= 242
250°CE 751 o 24t 7|31 = g (He)= AESIHAL, 35 flow rate)= 1.0 mL/minZ 517 split mode(split ratio
=10:1)2 45159} GO/MSO ol 2% 2} peak 2] A=H244-2 Wiley/NIST data library 2} H| WSk 5453

S
SIMCA(v14, Sweden) L2 13-2- o]-g-5}0] AR CHATF B4 (Principle Component Analysis, PCA)-2 4=3851Itt.
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Fig. 1. Principle component plot of cooking method(A) and major volatile compounds(B) of Korean red pepper
through GC-MS/TOF.
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-2 S HET, control)olA=171 F:2] 44 @7 Vdiol AEEILoH, 31F 1 (drying)i=272 E2 = 7}
SRt 7V do] LR, A 1155(steaming)= 259 &0 = T control )2} H]wsto] 2t a15=0f|4 657]*3—?:
7 57 ol A 02 LRIt T1 Folk e 72 1154 (baking) 7 | T2 7MY o lRt @ [Vdea e oM, &
J13(stir-frying)2F 7 113(steaming), B1Z] 2155(boiling) 2 713 I135(drying)+= ZH2F FAISH I AR B s el
o}, <& 215(baking) 2} FI71 115(frying) @] 78-F, <t Blusle] 7Hd -frofA’l A HelkE LEirh(Fig. 1A).
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Table 201 A2lstHct. QB4 S8 13(baking) 2] 8-, ﬂ'ﬂ A==} H| w51 2,3-Octanedione(316)©] 10H]
ot =2 dlaFo 2 e AR O 2 315t 4= QIQ]tt. 2,3-Octanedione(316)2 Q2] H ofATmfEbA AL HAl A
Tof| A BAx]o] B 1%|QlOW(Li et al., 2011; Ulrich et al., 2001), 72 115(baking) ol = 22| 2 Q15| A H =
A= AR
E3h F-8 313 (baking) °l4+= n-hexadecanoic acid(1105)2} oleic acid(1147)7} =2 30 2 LERITE n-hex-
adecanoic acid £} oleic acid= 1152] ARG o] F= 39 AU AR O 2 H 3(Joo et al., 1995)% Hf =6
2 AT w71E FR Z2E 5ol S A 0= Tt WHH eicosane(919)9] 8-, HiEAE 1150
M =2 TR A5 MX]UL Z 113 (steaming), T2 213 (stir-frying), §171 I3 (frying) oA HA0 0,

Table 2. Comparison of major flavor compounds by six cooking method

Area
No Compound RT — - - - - - -
Control ~ Boiling  Steaming  Baking Stir-frying  Frying Drying

394  2-Furancarboxaldehyde  2:50 0 5,139,901 0 1,161,471 0 1,929,837 0
398 2-Furanmethanol 3:08 0 5,536,064 0 1,037,794 0 0 805,760
1210 Methional 3:19 0 0 2,038,577 744,500 1,959,452 1,892,593 0
704 Benzaldehyde 3:45 0 0 4,679,513 0 4,254,201 4,554,320 1,381,593
967 2-Pentylfuran 3:55 0 0 362,626 251,753 1,730,385 5,554,125 0
358 2-Acetylthiazole 4:09 0 0 463,171 316,816 242,012 322,962 0
223 2-Ethyl-1-Hexanol 4:10 0 0 108,103 142,134 254,338 0 132,716
1047 L-Limonene 4:13 0 90,068 0 0 861,342 251,275 0
744 Benzeneacetaldehyde 4:20 18210 9,157,858 4,024,636 9,223,818 1,226,346 6,378,131 20,094,782
316 2,3-Octanedione 4:24 0 0 0 584,950 33,194 45,399 0
946 1-Phenyl-ethanone 4:30 175,705 0 0 87,399 161,197 57,753 0
748 Benzeneethanol 4:49 0 0 59,372 0 0 0 2,389,388
757 Benzoic acid 5:06 0 0 744933 554,513 0 0 119,807
609 5-Hydroxymethylfurfural —5:29 0 41,165,182 2,393,046 838,753 0 0 29,526,631
427  2-Methoxy-4-vinylphenol ~ 6:00 0 1,042,787 0 1,778,623 0 380,356 2,612,970
919 Eicosane 7:23 1,799,427 0 835591 0 43,563 387,516 0
868 Decanoic acid 8:32 72,560 193,647 52,512 68,207 40,517 0 0
1147 Oleic acid 8:53 0 0 0 136,758 0 98,050 124,004

1105  n-Hexadecanoic acid 8:57 0 0 2,168,098 6,691,209 187,508 1,751,260 4,942,897
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T3 (baking), 1% 13(drying)olAs AEEIA] 52 A 02 Hol Ze|upolA] A= A 02 AlmHrt.

Bl T3 (boiling) 2] F7 AR B4 Al 5-hydroxymethylfurfural(609)0] F4E.0 & Bt} 5-Hydroxy-
methylfurfural(609)-2 SHgo] EESof] ofs) FA = AJH 0 2= 21 13 (steaming), 1 15(drying) M=
EAE] ek 253 2 UEhd=benzaldehyde(704)= 7 313 (steaming), -2 I3 (stir-frying), FI71 1%
(frying) AA Bl HEE ¥, iz o= B4 2] gt §7171, 171, 719k 22 2ejapgo] a5
O FE S ST A o= whdE:

2-Furanmethanol(398)-2 21 11F(boiling)ollA 7H =2 kS LERH O, 1.8 313(baking), 7
(drying) A= BA ]I}, 2-Furanmethanol(398)-< l-ascorbic acid2} oF] A Afo|of|A] GrHkg-0 2 AY
A= furfural FENZ 1757 (Kang and Baek, 2014), 7F(Seo et al., 1998), & (Lee and Ahn, 2009) 53}
ol ] B 115 v} 9tk Benzeneethanol(748)-2 A% 113(drying)ollA 58 AE.0 2 B A1, Jun et al.(2005)2]
B o] k2 SHlE o] 8 2kA7I o} Hlwsto] @B o] 83t 71X IFoA EAH o2 veh = U2 4
Hom, & Ao AR IFH(drying)2}t FARE A3E UeRlth 7] AFZ3olA 2-furancarboxal-
dehyde(394) ERt Q2 o83t iz WA EAA o = Ueh= 245 B E YRR 2 A2l G54
Z5 Fol 2AE]A] (ot sHAgE @ Eof| A Ag- 1ol A] B A 0 2 Kol Azt g o whet dlefo] $ist
Shk= A 0 & A= EIT) 5-Hydroxymethylfurfural(609)2 €-ge] 2=pit-gof oo /%= Ao == 2 ¢+l
A Bl T3(boiling)oA] 7FE =& geFo g BAL QL) 2-Acetylthiazole(358) A 113 (steaming), 7~& 115
(baking), & T3 (stir-frying), §171 75 (frying)ol|A] BA415 Wh o210} 21 13 boiling)of|A1= AR 29t
£, 71& B oo whEr S a7 [up HEo A A= 3o 2 A A Ytk (Maarse, 2017). 37 5= H7Iole] 22
oF B2 W(stir-frying)@t ¥ I13(frying)ol4 L-Limonene(1047)°] E0]4 02 HZEE|SS™, Ghahari et
al.(2017)9] Halof m2mH Foll A 23+ A-GollA 4.75%2] L-limonene©] AEE| It THA], L-limoneneS 3715
oA feEfe Aoz we, 1 9o YRS F71E 7l eJgh ko] gle A o=yt

2-Methoxy-4-vinylphenol(427)-> 2h=-2] 17, Zg=7, mlhollA] Lreh b= vl 2] A2 =(Baek, 2017; Janes
et al., 2009), 7]& Ao A= 152 (Kang and Baek, 2014), 150l 4 F&3+ A-G(Wesolowska et al., 2015) 51|
A A= F0 SRR B 1 E ) 2-Methoxy-4-vinylphenol(427)-& Z2|5HA] 3-8 24 1150l 4] B4 )7
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OFo-wtt A F 13(drying), 7~ 15(baking), 231 7F(boiling)o A B4 =Lt

2 A= GC-TOF/MS 7175 o-g5te] 2ol whg 115 Al 7Ho] A eFgdart Rz of Zfo] 9l oo Fhofsh=
TR ARSE EE 7 UM 2 AFE Bt 2fRol TE 115-0] IR HIStE Ao, 22 d=
I Z2|fof whebA o9 iRt AR = Hetoh= A2 ER1st) 1= o= Al = Foll A 3 SloHA] ARE-
e FlEo | AT S22 X I F2 PRI M 0 2 Fafsto] ARESITHLee et al., 2012). 55 15E o1&
SHARE FgellA = Bt ookt 22 H& E8ote] 159 S8E 5 =o|u IFA O AlE ABitel 71 = S A
o= 7|iE
2%

2 AF=E, B, w71, 571, A7 22 2 e 0 2 fbe 11 50] 9] BES GC-TOF/MS & 415}
At A eRRtE ] a2 utd2 SAJE ThHEF BA4(PCA)2 &0l HlshdS ), th(control)$} Hlaste] =
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2Jek oA T RE0] S7Foks A om UEgon, 11 Fol -k - A5 (baking) 7+ thETe} 71 Adolt
B AR BiE UeRi) o] 5, 2-methoxy-4-vinylphenol, 2-furanmethanol, 5-hydroxymethylfurfural, benze-
neethanol -5 197F4]2] =9 kel e whe} thelRt AvE Uit & A= 7hs Wi o] /44 1

AL o= 255 B85l S8 wY o S A o® T|didH:

ATAFAAFTAE: 24 2§ Zm] Al E A 7 ARAAD: PI01450503)2]
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