J. KOREAN S80C. FOOD NUTR.
14(4) 409~418 (1985)

S |

i

7t ZA|2] Capsaicin &H2f B3}

The Changes of Capsaicin Contents in Fresh and
Processed Red Peppers

Byung-Sun Chung and Kun-Og Kang*

Department of Food Science, King Sejong University
*Department of Home Economics, King Sejong Unijversity
(Receijved October 6, 1985)

Abstract

The contents of capicin according to the growth of fresh red peppers (Capsicum annum) and to

brewing of ’kochujang’ (fermented hot peper-soybean paste) and ’kimchi’ (a group of Korean seaso-

ned pickles) were quantified by High Pressure Liquid Chromatography. Colors of the peppers were
evaluated by Hunter Value and quantity of capsanthin. The content and chemical structure of capsaicin
after heat treatment were traced by HPLC, GCMS, UV and NMR. It was found that the capsaicin
content of red peper was highest 6 to 7 weeks after flowering and that peppers with high Hunter
Value contained higher level of capsanthin. The content of capsaicin of kochujang and kimchi decli-

ned by 20% and 17% respectively, as they are brewed. Capsaicin content was decreased by heating.

However, change in its chemical strtcure was not occurred.
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INSTRUMENT: SHIMADZ GC/MS-QP1000
COLUMN TEMP: 60(0)—10—240(8)
COLUMN: BP—1, SGE CO.
INJECTOR TEMP. : 240
SPLIT RATIO: 1/100
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VACUUM: 3.2X10E—6
ENERGY: 70EV



412 A

A

ot

6. 710l o8t capsaicin g2 3}

10 m/ -§3F Zgl2 30] standard capsaicin solution
(20mg capsaicin/10m! E-OH)S- 1 m/ ¥ 3 ALAJ-Lof
(0. 04% citric acid soln., pH 3.7)3} oF o-Za]Lef
(4g FA/100m! buffer 7, pH 7.2) 0.2 7472+ A 7}
2 A F 100°Ce) 120°Co 4 15%3} 3024 7o
shgleh Hhge ol F Ahgom A3 F LC2 Awst
A=

7. Jtdoll 9|5t capsaicin®| B8l x B35 =X

A ZE Fig. 33 2 whuiow Ax=)e & GOMS,
UVl NMRej| 77zt F9)sta 7}dde] &) capsaicin
of Ealsle] o]AA7t AAHANEAE FAslg ot
- UV: Perkin-Eimer UV-VIS Spectrophotometer,
Wave length 380~180nm

+ NMR: Varian, Spectrum ampl 100, Filter 0.1
sec, RF power 0.05mg, Sweep time 5 min,
Sweep width 10ppm or Hz, End of sweep
0 ppm or Hz.

i o O

1. DFol d=o o2 S W

Ao ©E —BE AAFe AEZTL 23
sl wl H} Table 13} o] s 27} 714 BAYL
H AlEF A 2uE 2975 S| Zs)sby
I 48U AR FAsls] Aatatdm olghe 4847
A A& Srbsteist 4ol FASAT ARIY
< NE T 2477 2A Foistdsl 54936 4l
3 A 2Usl %7t F4sg o o}ge 549 71%] A
& 254 Frtsl el 233 42558 Table 294
Zol AL ALY vl 1 FhFo] 48R By
A3 EBs Q3 ok A 2uE 546l 2 Fohe
Qe ol BIE 1% FRE GEAL 12

I

A

oL

BRERANSYE
9 7 29z %0 B 33
A% 0™ QFo} vz
gont AAAL AR 2L AL

= %

2. I%90| M<0| o}& capsaicin 82

gupA ez Aavt Bl JEe
ol 7t sl 8 wEsl A
, AdH 24, AWuy 2w
W}l & sholzt givh. @Al Wl AL
gz 2olw Q& 1R WeALL
on ‘;’H “H X‘]{- PPC26,27)’ TLC7,28)’ GLCZQ*SI)%_O_E
2 8 Aol wol YaAARL. 21U nEY A
o W2 oA LY FUUNSS T AL o
Aol B dTF7F BuH YL B H e o] RelA)
= = HPLCE 7wbs] A%s A& molx 9t
FAe] o] Folxl A TEEE JMEFE, Rangoonwa-
1%9), KFEM, RS 28w o]k W51 & Ao
goud nuwtd o gy QA% AP 2 5o
9 o
2HE2 L ATA 138 495 442
F7}= & capsaicin FA3318) DA 1798 caps-
aicing A A3} ATL o] 2 JF
o] ASE Pl A% Zrbstvist 489 Ao 2 3ol
g9n SR YA E PaE AL 2
Jodeh E ohEe BR®I o] AHwa)
o] A% Srstdm M gl 2 z6) o

R

= FF
of

R=%
©

e o

=

& o

Table 2. Changes in water contents(%) of red
peppers during the ripening period

(days)
Variety 10 23 35 42 48 54
Shin-hong  91.29 88.79 88.11 84.11 83.90 83.69
A-ram 91.69 89.11 88.98 85.01 84.95 82.73
Sae-ro-na  91.99 90.09 88.92 85.43 85.15 86.51

Table 1. Changes in weight per fruit during the ripening period of red peppers

(D
Days after flowering
Variety 10 23 35 42 48 54
F.w. D.W. F.W. D:W. F.W. D.W. F.W. DW. F.W. D.W. F.W. D.W.
Shin-hong 3.33 0.29 508 0.57 7.82 0.93 7.99 1.27 ° 7.70 S lz4 742 121
A-ram 3.49 0.29 7.07 ° 0.77 9.62 1.06 10.54 1.58 10.63 1.60 10.42 1.80
Sae-ro-na 3.62 0.29 10.39 1.03 12.18 1.35 14.55 1.89

* : fresh weight

2.12 12:28 2.12° 14.01

** : dry weight
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Table 3. Changes in capsaicin contents of red peppers during the ripening period
(mg %* dry wt.)

Days after flowering

Variety Pre-cli. stage Cli, onset stage Cli stage Post-cli. stage
10 23 35 42 48 54
Shin-hong 66.43 125.67 138.44 165.17 201.07 92164
A-ram trace 8.93 9.82 10.77 21.54 37.34
Sae-ro-na 9. 00 28.58 33.75 46. 68 25.85 17.96

* mggs=P. H. X 2 TBEA00L o gomix L

Table 4. Changes in color values of ground dry peppers during the ripening period

Days after flowering

Variety Pre-cli. stage Cli. onset stage Cli. stage  Post-cli. stage
10 23 35 42 48 54
Shin-hong L 56.10 63. 40 55. 90 56. 40 55. 00 46.65
a —5.88 —7.43 —9.05 8.85 19.30 37.35
b 19.00 23.27 22.00 24. 37 26.20 24.05
E 38.30 35.23 40.10 41.13 46.45 60. 65
A-ram L 52.80 62.57 58.10 53.70 51.90 45.15
a  —b5.47 7.59 —8.47 5.06 19.30 37.20
b 19.00 22.70 22.60 22.95 24.25 22.70
E 40.70 35.60 39.13 42. 00 47.75 61.10
Sae-ro-na L 50. 90 60. 34 61.00 57.77 54.75 45. 33
a —2.22 —6.03 —6.28 - 3.66 17.55 37.20
b 17.10 22.40 21.90 23.93 26.50 23.65
E 41.60 35.80 36. 60 39.10 46.10 61.35

L: visual lightness a: red (+), green(—) b: yellow (4), blue(—)
{(L2—L1)%+(az—a1)2+ (be—b1)?}
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Table 5. Changes in capsanthin contents of

3. LFo dao mE A s . o
red peppers during the ripening
1) Hunter A =]o 23 A W3l period . (mg %)
1FY A% w2 4 w3lE Hunter TR Days after flowering
2w Table 48} 7o Lghe 32 Q) - T
} 1 Lgk 13 25 103 ¥ Variety Cli. onset stage Post~cli.
& 236l 2A] F7hshgl et Al ¥ ziaav;wﬂ 7 3 stage stage
2 7HA4stE AP L agks 358717 —24 A 42 48 54
&gbe] whe} 7L/Ls}u}7} 4298 % +=2 JebdwA  Shin-hong © 27.50 40.77 126.4
243 271304 o bZe 487k WAHE S} A-ram 22.00 40. 36 83.57

Sheboh 540le) = 42%1733} Mgt 2208 FAd Sae-ro-na 24.79 39.69 80. 00
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Table 6. Proximate composition of raw koc-

hujang
Composition Contents
Moisture (%) 55.56
Crude ash (%) 7.58
Crude protein (%) 5.94
Crud fat (%) 3.61
Salt (%) 8.91
pH 5.58
Acidity (ml)* 68.1

* ml 0.1 N NaOH/100g sample.
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Fig.5. Changes in moisture, pH, acidity and
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Table 7. Changes in capsaicin contents ratio

of kochujang during the brewing

Brewing days Ratio of capsaicin contents

0 100. 00
20 91.67
40 87.67
60 86. 67
80 83.33

100 80. 00
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Table 8. Changes in color values of kochu-
jang during the brewing

7+-E-41¢] Capsaicin g3 = 3

. Capsanthin
B d
rewing days L a b E (mg %)
0 23.1 17.7 14.2 69.5 27.51
20 20.1 16.0 12.4 71.6 23.90
40 20.1 14.85 12.2 71.4 25.33
60 21.2 14.5 11.4 70.1 26.57
80 19.3 11.3 11.15 71.4 27.17
100 17.2 10.55 11.0 73.2 28.85
L, a, b, E: as same as in Table 4
23 n3del byl nF AAY AL
Table 92} o] H5A] WAzl: ] L,a, bgle]
dA 2 Foksld = aghe o =8 209 7§3ﬂr
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dEd oldlE ok 2.008 %

-

415

7.00~8.00 A X Frlslg .

5. xRl &

18] 544 pHe} =8 wig
g} <4 4] pHel A2 H3tE Fig. 64 2
76 5.8019 2 3¢ AFAA] =542

Mol ot2 capsaicin gfzHH 5t

DA
71

105
. o)
pH+= S-Rpd

5.81 150

120

20

*—e acidity

acidity (mi)

60 -

430

[o) 3 ] T ] ]
Brewing days

Fig.6. Changes in pH and acidity of kimchi

during the brewing.
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Table 9. Changes in color values of red pepper particles (1.5cmX1.5¢cm) in kochujang

during the brewing

R, R2 Rs
Brewing days
L a b E L a b E L a b E
0 15.6 4.0 5.4 73.7 15.6 4.3 6.1 73.8 15.6 6.0 6.4 73.9
20 16.2 4.0 6.5 73.2 16.8 4.8 6.4 72.7 17.8 6.2 6.3 71.7
40 17.9 6.6 6.8 71.7 19.5 6.8 7.2 70.2 18.6 6.3 7.0 7.0
60 19.5 87 7.7 70.3 20.2 8.6 7.8 69.7 19.4 7.5 7.0 70.2
80 20.2 10.2 9.8 70.1 20.2 9.5 9.2 70.3 19.6 9.2 88 70.7
100 21.5 13.4 12.5 69.8 20.3 13.3 12.8 70.9 19.9 12.7 12.1 71.2

Ry, Rz Rj: 3 samples of red peppers

L, a, b, E: as same as in Table 4
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Table 10. Changes in capsaicin contents ratio
of kimchi during brewing

Brewing days Ratio of capsaicin contents

0 100. 00
3 94. 67
5 88. 89
7 86.11
9 86.11
11 83.33
12 82.78
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Fig.7. Pick of not heated capsaicin by GCMS.
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Table 11. Changes in capaicin contents ratio by time and température of heating
Soln, Ethanol Citric acid (pH 3.7) Doenjang (pH 7.2)
Temp. 20°C 20°C 100°C 120°C 20°C 100°C 120°C
Time of heating (min.) 0 0 15 36 15 30 0 15 30 15 30
% 100 89 82 80 73 71 87 82 , 81 76 75
100 92 90 8 80 100 94 93 .87 86
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