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Determination of Capsaicin and Dihydrocapsaicin in Various Species of
Red Peppers and Their Powdered Products in
Market by GC-MS Analysis
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Abstract

In this research, the contents of capsaicin and dihydrocapsaicin in various species of red pepper produced in the
Goesan-gun County were determined by GC-MS. Further, the contents of capsaicin and dihydrocapsaicin in pow-
dered red pepper products with very hot, hot, norma and mild taste were analyzed to present the degree of hot taste
in their products based on contents of capsaicin. The contents of capsaicin in each species of red pepper were from
25.18 mg%(Daetong) to 123.62 mg%(Cheongyang). In the powdered red pepper sold in the market, the contents
(mg%) of capsaicin in very hot, hot, normal and mild taste products were 101.98, 67.63, 37.74, and 14.73, respec-
tively. Based on this result, the classification of hot taste by contents of capsaicin was presented in the 7 grades.
Namely, the products currently sold in the market were classified into very hot, hot, normal and mild taste. In this
research, the degree of hot taste was classified based on contents of capsaicin into 1st grade over 120 mg%, 2nd
grade in 100-120 mg%, 3rd grade in 80-100 mg%, 4th grade in 60-80 mg%, 5th grade in 40-60 mg%, 6th grade
in 20-40 mg% and 7th grade below 20 mg%. Thus, it is expected that the problem which arises when preparing
the products such as kimchi, gochujang and seasoning sauces by using powdered red pepper, namely, the inconsis-

tency of hot taste can be improved and maintained.
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A9l cpsbcdnFE2EAE FTHUFEH cgosdan,
dihydrocapsaicin, nordihydrocapsaicin, homocapsaicin,
homodihydrocapsaicin®] 57 Adit-o] deA Ut 159 #F
Zo|| webr thEA 9 capsacin 2 dihydrocapsaicing 1 8-

gk AJi-o] oF 80-90%= =FA13HH, nordihydrocapsaicine] T}

2% 3l=tH(Chai et d., 1994; Song et d., 1996)
Aw7HA 253 g AE7HE dE drRe 150 g
ZZEA(Chung e a., 2002; Hwang et d., 2001), 257}

Fo] ojgleta A 9 Hk(Pak et a., 2003; Chun &
Suh, 1980), ZZFAHFH Al AlA] PIX& FIFHKim & Park,
2005; Kim et d., 2003) 5°] oW, cgpsaiciniol ot
A #AH A7 2= HPLCE ©]&-3F 41 (Eom & Yoon,
1989; Chung & Kang, 1985)3 GCE ©]&-3F -4 (Ha &
d., 2008; Choi & Les 1997) 28] spedirophotometerS ©]-&
3l B4 (Chung et d., 1963) 5-°] 2931t}
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chromatography-mass spectrometry(GC-MS)E ©]-8-3} 7_}
% 33 el EFHE cgpsaicin 2 dihydrocapsaicin]
FE ZARSEL, AE7FRO] tieiAE Al v @8t S
capsaicing dihydrocapsaicing] &S FASILAL 1A
THAL 2= copsaicin el mE} vl Bte] S
e A28 e AATeRA, Aaon Qd
m 2obs Ad AT AlES Alxdte vl =%
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FE e T2 2 AE57 2L AL A Adste 7
FETHR AYre] NEE BRI F Ao B s,

mixer(HR2860, Philips, sNitzerland)ﬂW
48 NERZ ARESIATE =3 Al

2 ofFujeut, w2, HE st Y %5&”}91 IFTVRE
HIERE(FH, TF)0NAM 748 & 248 AEE AL
&staitt.

AbEE Aleke]l ¢ mehanol, n-hexane, NaCl,

dichloromethane, Na,SO, anhydrous= JunseiAk(Japan)e] &
HAFS AMEEI O H, capsacin(tE 99.0% ©14) 2
dihydrocgpsaicin(s= 80.0% ©]7) Fluka
Co.(Switzerland)2] HPLCE A] & A18-31%

Gas chromatography(GC) % mass spectrometer(MS)%
Hewlett PackardAH(USA)S] HP 6890 Fdl3} HP 5973 &9
S 77 A3 e, ultrasonic cleanere} rotary vacuum
evagporator 2 N, gas evaporator= Eydarh(Japan)<l
D400H =93} N-1000SW ¥ dry thermo bath MG-2000
S zZhzh ARE-skTh 28] 32 vacuum pumps Millipore
AHUSA)S] LR37697 =dS, Grinders (57)3+ (Koreg)2)
HMF-1000 =9 & *}%OP%‘\"/}. T3 S gelat] ¢
3] HPLCH capsaicin % dihydrocapsaicin®] 2] <F(Fluka
Co., SwitzerlandyS ©]-&-3te] 3|+&S IRlstitt.
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Capsaicin & dihydrocapsaicin®| FZHH
Ha et &.(2008) ¢Jal #< Rig A3% 5
ool A3l GC‘jJ S o WAt FESIAT & 1%

50mLe ¥ %Z} AR Fginders o]-&3te] 3E7

S7159] capsaicin %

2 dihydrocapsaicin E=A} 39

FZ30t FEAE 200mL A2} flaskell %7132 mixing
cupell HollE FHHES methanol 10mLA S o] 8514 3
3 Al#HsiA Y2 3 ultrasonic cleaner(PdE 60%, 2%
2rC)& 587 T FE8th FE3 A2 gAY bl
< 7% funndS A3 suction flask S o]&3ke] 59
o3 stk AFetr Fe HHES oAl 30mle
methanol 2 ultrasonic cleaneroll A & 2702 387+ A
FEsith o] A& 23] st &5 o, od
Ao ZZ flaskoll A rotary vacuum evaporators ©]-8-3}
of 2% 45°CollA 5mL7}F E w7kA] 53kl

Capsaicin & dihydrocapsaicin®| £2| & =&
of-of FeHE ol&st] F5E Ao 13 EeHS

80%¢°] methanol#} n-hexanes 7}2F 20mL*  separatory
funneloll ¥ ths skl £ F ol & wEd "t
A BA g o, 7 o2 #E =W methanolFS tHE
separating funndoll & 713 hexane® 2 W& £t} 23}
E2HHS o2 separating funndell 271 methanoIZOH
hexanes 20mLE H 3L 23] wHEale] gk & oA
methanol &2 T} separating funneloll 71t}

38l 4x ZoHE hexaneZoll 80%<] methanolS 20m

ol st &5 § Tol & HF/]E‘ Uijqu ERE —Er‘:}

A7 F 202 ¥ mehanoZ< 33tol] 24X 2o
methanol 53+ £33 5 9] erxé% HHEShrE E9s
methanolZl] Z£3}¥ NaClZ} dichloromethaneS 2+ 20mL
A do] REuE A% 5E20] & t}S dichloromethaneZ

< 249 bdlS 7] § sodium sulfate anhydrousE °F 39

7t funnd & ©]-&-3le] g4 Al = flaskel] =
ol & 23] HEE3l] 22 dlchloromethane~ﬁ’} otary
vacuum evaporatorol| Al &4 wEA1ZIth 9A FEE ¢
0| dichloromethane 4mL/3mL/3mLE o] ¢ &
20m|_4 test tubecll &7 N, gasz A FEA 710, ¢
=9 2455 thA] dichloromethane 1mL/1mLE ¥ o]

|34 & 4mL vidoll &7 N, gas® &3 55212
&4 w52F 2HHES A dichloromethane 2 mLell &3
AlZl & vid$e 2mL 5 1mLE #3] GC-MSY A g%
AR
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Capsaicin & dihydrocapsaicin®| 244774

GC-MS9| 4 =712 t&3 2t} = carier gase He
gesE AHE319 2™, He gas flow rae= 0.8mL/min%th.
Columng  HP-5(5%-Phenylmethylpolysiloxane,  0.25mm
IDx30m)E AFE-31%12.H, deector= MSD(Mass Sdective
Detecton) S AH&-3FA ). Injection H-3]& 20uL 2™, oven
25T 20°ColA 1tk B E v 250°C7HA] i 5°CH

22 F 587 AAGYT, BOCHE B 20CH &2
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Capsaicin 2 dihydrocapsaicin®| Z42F=M

Capsdcin®] AF34S A7191e dAolA capsaicin
sandard= 100-400 ng/injection F=o1A A4S Ve
ow, ZHMAL Y(pesk area)=5.045x10%(concentration)-
4,066x107 7, r(’H7]4)=0.999978¢] 1 T}

Dihydrocapsaicin®] A @F34& 471913 A=
dihydrocapsaicin  standards= 200~1000 ng/injection -5 =9l
A AL S dEP e, 2242 Y(pesk ares)=4.60x
10°x(concentration)-2.919x10" %1 37, r(*d-3A] 47)=0.999939¢]
Atk
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Fig. 1o UEld pesk:s capsaicin standardS GCE =4
S+ A2 A retention timeo] 8400 Wb oM, o5&
MSZ =43t A3} capsaicing] A+ 30571 Fig. 29}
o] gl At

Fig. 1. GC chromatogram for capsaicin standard.
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Fig. 2. MS gpectra for capsaicin standard.
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Fig. 3. GC chromatogram for dihydrocapsaicin standard.
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Fig. 4. MS spectra for dihydrocapsaicin standard.
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Fig. 39 Yeld pesk: dihydrocapsaicin standardS GC
2 243 A7}2A retention timeo] 85502 et oH,
°o]ZAE MSE =43 A dihydrocapsaicing] EAFaFQd
3072 Fig. 4ollxj e} Zro] &elstsirt.

Fig. 5= A1&59] capsacin ¥ dihydrocapsaicing 4 &3t
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Table 1. Recoverieg(%) of capsaicin and dihydrocapsaicin

. . Dihydro icin
Parts Capsaicin(200 ng spiked) ( 4036 ngcggfl ed)
Seed case 73.9+3.88* 7154222
Placenta 42.1+1.35 72.8+ 3.02
Seed 74.2+3.91 72.4+2.96

*Values are meanst standard deviations(%) of triplicate determinations.

Capsaicin % dihydrocapsaicin®| 3|2

938 w30 izl control groupS FFEW 18] 34
& =AHoEe  capsdcin 200 ng¥S  H7bst,
dihydrocapsaicin 400 ng¥ 3 7}ste] A3l wet &
A3k A3} Table 13 7Fo] capsaicing] 3 F&S 79
7391388%% 3, ElFE  421+1.35%R o, FTAE
74.2+391%%th. 12] 3 dihydrocapsaicin®] 7A-¢- #¥ &
715+2.22%% 3, HF=  728£3.02%%8ow, FA+=
72.4+2.96mg% S o}, Bl Zell A oA capsaicing] 3| &)
Ae A7 gkt o= capsacin 3ol A S
Ho} w7|d &< Ao ® Aztdn. HAEeHl= capsaicind]
80.60 nge] 137, dihydrocapsaicing 63.456 ngo| A th.
Z38Y capsaicin 3 dihydrocapsaicin®| 2H&f

A Aol ArkEE 3] FEE cgpsacin 2
dihydrocapsaicin®] &S 43 d3= Table 29F 2t}
é 74°h;‘4 capsaicingt - H+ 12362 mghE e}

1, dihydrocapsaicin®] 74-¢- < 62.88 mghZ LERL}

7}” =2 @2 AT 2 HE olo] stk #F
Fo]  capsacndH  Hd 9597 mgwel AL,
dihydrocapsaicine ¥ 4517 mg%z °|3th. 28|
292 7Z}7+ 84.00 mg%, 33.94 mg%e] 1o r, —?—1’4@3
70.62 mg%, 29.05 mg%, = 55.36 mg%, 27.39 mg%
ot FetdF FFo] 4 4519 mg%t 19.46 mgY
9] capsaicin ¥ dihydrocapsaicing &S A|d ALz A}

! dihydrocapsaicin =4} 41

AL, Sokg S 7}zb 43.98 mg%, 20.06 mg%, PRt
£2 3892 mg¥%, 15.19 mg% °olReH, tHh}= 3163
mg%t 11.96 mg%= S = Ach. ¢k, AMAFES] 7
- capsaicin 29.82 mg%, dihydrocapsaicin 24.84 mg%=,
Cq)sa'cinﬂ‘j*koﬂ HE) Aoz dihydrocapsaicin 3tefo]
S AR Yeigton, o|y3 Ades g A9 74
7} 2823 mg%, 15.48 mg%, L% 3442 mg%, 21.44
mg%, Z#] 3 EEF2] 745 2518 mg%, 20.42 mg%el
ME fFARE A3 EC‘#—rC}iE‘r. = RS FFoA
capseicing] $HeFo] dihydrocapsaicin SR TH Y55 =9k
o, capsaicin ko] A4Sl whet dihydrocapsaicin g
Fr fdaste S Blow A5 F5AAA,
2F 9 dF)elMe b A JERlAT
AIEF sy F—?— = capsaicinoidEOI EEa=1ml
%‘%i o @5t ®BEst & P“}Oi Heﬂuﬂ ] -5t
capsacinoid BT FS 69.7 mgwAR o, A 334
mg%, =t} 179.3 mg%3ith. HEute] A5 HaddFe
36.6 mg%= A’\ 162 mg%, #dl 70 mg%i HEe
o, =3hgke] 73 3
T 27.4 mg%= E.,J“o]— =

<]

vl 455 =, ofFul2ut, wient, BBt st
THOE AAHIL e AT LE7HEY capsacin 2
dihydrocapsaicin %S =43 244E Table 39 YeR

Atk ol &8t 579 capsaicin 96.90~108.57 mg%<]
HEZ ¥+ 101.98 mg%el o™, dihydrocapsaicine
40.20-46.85 mg%d ¢l H 43.32 mgws 5t U
Aok, v 21k capsaicin 41.94-84.06 mg% H$lol H
67.63 mg%, dihydrocapsaicinS 37.38-41.40 mg% ¢l
W+t 39.07 mg%ol ATE HE 5o capsaicine 29.76-48.66
mg%= ¥+ 37.74 mg%e] 3L, dihydrocapsaicine 25.98-

Table 2. Contents(mg %) of capsaicin and dihydrocapsaicin in variousspecies of red pepper

. Capsaicin Dihydrocapsaicin
Species Sample No. Min. Max. AveragetSD Min. Max. AveragetSD
Cheongyang 4 107.19 143.79 123.62+10.98 53.53 74.96 62.88+6.63
Hanbando 3 92.05 105.91 95.97+4.80 42.98 49.70 45.17+2.16
Geonchowang 2 76.93 91.56 84.00+5.78 29.40 39.90 33.94+4.61
Woorigeon 2 61.25 7748 70.6215.98 22.96 35.76 29.05+4.82
Geumbit 4 51.10 64.75 55.36+4.35 23.94 31.92 27.3912.48
Muhanjilju 2 42.28 47.81 45.19+1.99 16.94 21.77 19.46+2.10
Dokyacheongcheong 3 40.88 49.28 43.98+3.05 16.64 2247 20.061£1.99
PR Daechon 3 36.26 41.65 38.92+2.18 13.30 16.66 15.19+1.18
Daebakna 6 28.80 36.00 31.63£2.10 11.90 12.53 11.96+0.54
Shinsegye 3 26.67 34.47 29.82+2.96 21.98 28.84 24.84+2.45
Jangsuwang 2 26.60 30.17 28.23+1.41 15.05 16.66 15.48+0.88
Ogwang 4 25.60 38.90 34.42+4.93 1911 23.17 21.44+1.59
Daetong 2 24.36 26.18 25.18+0.75 19.32 21.14 20.42+0.76
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Table 3. Contents (mg %) of capsaicin and dihydrocapsaicin in products of red pepper powders in market

Hot Capsaicin Dihydrocapsaicin
Strength Min. Max. AveragetSD Min. Max. AveragetSD
Very Hot 96.90 108.57 101.98+4.35 40.20 46.85 43.32+2.13
Hot 41.94 84.06 67.63118.62 37.38 41.40 39.07+1.45
Normal 29.76 48.66 37.74+£7.39 25.98 43.92 33.1t7.16
Mild 14.20 15.86 14.7310.62 6.08 6.51 6.3410.23

Table 4. Contents(mg%) of capsaicinoids in products of red
pepper powders produced by Goesan agricultural co-operative

Capsaicinoid (mg%o)
Hot strength Min. Max. Average
Very Hot 137.86 155.42 145.30
Hot 79.32 118.92 106.70
Normal 55.74 92.58 70.85
Mild 20.42 21.33 20.79

4392 mg%= ¥+ 33.11 mg%e| A

o 8% S 4

% capsaicing 2 14.20-15.86 mg»= - 14.73 mg%
°]$13, dihydrocapsaicine 6.08-651 mg»= H 6.34

mg%< eHrskal e
7HRel AelM =
dlhydrocapsalcm«] F

=5t

B Apel

Sl (I

Aoz 2AME Ytk E A%
cgpsaicin®] o] =

=

T e A% nar
A% ol g5, o) &5, B

9] capsaicinzt dlhydrocaosalcm 9]

(cepsaicinoidi )2 Wk A3} ol euhe Ha
mg%, # 3L 155.42 mg%= H 14530 mgoeo] L, vl &
gk FH A 79.32 mg%, I 11892 mg%, H+ 106.70

mg% Aow, HFshe
mg%=Z ¥+ 70.85 mg¥%elH, &

=
o
2 AL I 4

T AN

] &1k 15

A 5574 mg%,

= om, 7ro B|Abe] AFo

$abolg} ®7150] lol% capsaicinoidi THS FH

AR TE AS IR F
= Table 59} ¢

T AU

=10
NOR=

Z=3lal o

RAs

137.86

3L 9258

ke Z 2 20.42 mg%,
Z31 21.33 mg%= H+ 20.79 mg%S th(Table 4).
2 APAF 2 0](2008)9] WA oA Al mf gt
w7 BEut 559 79 capsaicinoid® e Azt

1oL S35t

ot 2¥Eeg B Ay
o) capsalcm/] gk 7]Zo§ 3| A
20mg% 7FAC R 7T5Fo = YT
120 mg%o]%, 25w

Table 5. Proposal on classification of hot taste degree based on

contents of capsaicin

Hot taste Contents of capsaicin
1st grade over 120 mg%
2nd grade 100 — 120 mg%
3rd grade 80 — 100 mg%
4th grade 60 — 80 mg%

5th grade 40 — 60 mg%

6th grade 20— 40 mg%

7th grade below 20 mg%

£ 100-120 mg%, 35 F 80~100 mg%, 45 =< 60-80
mg%, 552 40-60 mg%, 655> 20-40 mg%, 755
20 mg% ©|3t2 EFsle WHS 1] okt o X FITIE

2 o)A WmEE 71X, 132 PIAAAE Zo] 71724
FAEA LA w2ste] vARE, waddS 7l E
HAREE AT ¢ AS Ao AlRET
(=] oF
2 A7elr= GCMSE ol&-sfe] akd XA A

AL FE5EE capsdcin 2

dihydrocapsaicin®] kS ZA}alsar, A A 1% 5ol
A Aakslel Al EE T JE 2R dEMe o ent
s caosaldnaJr dlhydrocapsxcm«] S 2A}Eke], 2
7179] vil-e AEE copsacine] TFHOE A S W
A A 8FazA} 0}03T1} 3] EFEY capsdcing] SRS
gto
=

o mlo >-IN'

JFo] 12362 mg%, == 9597 mg¥, Ax
84.00 mg% 21 74& 70.62 mg%, %> 55.36 mg%s,
TS 4519 mg%, Zokd L 43.98 mg%, PRIIES
3892 mg% thElgE 31,63 mg%, AAIAlE 29.82 mg%,
F49-2 2823 mg¥, SFS 34.42 mg% EL 2518
mgoeSl & ™, Al A7 HEAFE] - obF 28t S50l
101.98 mg%, " -3te] 67.63 mg%, X 5uto] 37.74 mg%,
T3tglo] 1473 mg¥el At B AE Az 2 olFu] &5t
o -5k, Bl 3hgke] 45F o2 BRE o] A AlHE
I YE e 5Es #X 3P°% capaacm 3hafo| w2
§-e8te] 53 EFE 75922 AASIAL = v

£ 120 mg%el A, 2%%—& 100~120 mg%, 3%

£ 80-100 mg%, 45F< 60-80 mg%, 55 40-60
mg%, 6552 20-40 mg% 75FE 20 mg¥o| =

RS 2 J VMRS o] &AM wtEs 7le

st ol 2
DFY, PLAF T AFHEAR A BASE e
wre] WZghE, BEAA e AR ABYS §AE
ER CERNET
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