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Abstract

This study was conducted to investigate the changes in lipid components of red pepper under
various processing conditions such as drying, exposing to lights, extraction and storage conditions.

The material used in this study were Chungyang cultivars which contained the largest amount of
capsaicinoids and Dabok cultivars which is most popular among the various cultivars produced in
Korea.

Total lipid content of Chungyang was 15.7% and those of Dabok, Udeungsang and Hongilpum
were about 17%. The neutral lipid content in free lipid of red pepper was 78.5~80.3%
Phospholipid and glycolipid content in bound lipid were 53.8~56.9% and 35.3~38.7%
respectively. The major fatty acids of lipid were linoleic, palmitic and oleic acid. Linoleic acid was
presented mainly in pericarp, seed and placenta, whereas the most of palmitic acid was presented
in stem. Lipid content of cut and whole red pepper were decreased 24.7~28% and 18.1~21.5%
by drying for 48hrs at 65°C and 95°C. And lipid content was also decreased 3.5~3.6% when the
red pepper powder was exposed to 15,000 lux of incandescent light for 30 days at 40°C and
4~4.9% to fluorescent light.

The lipid was extracted the highest content of 50.5~51.7% by acid solution{pH2) and the lowest
content by neutral solution, and the higher the salt concentration, the greater the lipid was
extracted. During storage at 4°C, 25°C, 40°C, for 30 days the lipid content was not much changed
but linoleic acid content was decreased during storage at the same conditions.
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<Table 2> Drying conditions of red pepper

Whole 30 22 16 10 8 6

* : Drying time required to reach 12% of moisture content(hrs.)
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<Table 1> Proximate composition of red pepper (%)

Pericarp C* 12.41 11.20
D 12.23 11.82
Placenta C 9.5 9.83
D 11.52 11.89
Seed C 6.56 16.06
D 7.78 17.52
Stem C 10.65 9.32
D 10.50 12.05

525 453 16.35 50.26
832 4.08 1830 4525
2.09 12.83 29.75 36.00
2.08 14.56 30.20 29.75
18.52 2.65 28.75 2746
20.08 2.60 24.34 27.68
1.65 - 15.92 30.94 31.52
2.28 16.05 31.65 2747

*C: Chungyang D : Dabok
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<Table 3> Lipid composition of various red peppers

duced in K
produced in Korea (%, dry basis )

Variety Free lipid - Bound lipid - Total lipid
Chungyang 135 22 15.7
Darbok 144 2.6 170
Shinheung 132 1.7 14.9
Udeungsang 15.0 2.1 17.1
Hongilpum 14.8 22 17.0
Commercial red
pepper powder A 136 1.8 154

B 142 2.3 165
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W I FANEE FEIAES AR Ee] AY HxE)
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£ 239 fodgont oo EHAIA TG}
B87% MG, DG, steral®] Z}z} 145, 020, 015% = )9}
e)E HPOor}, ol FF5 B FHd B Aol2 A
Z+9 . QX Ao A phosphatidyl choline(PC),
phosphatidyl ethanolamine(PE), phosphatidyl incsital(PI),
phosphatidyl glycerol(PG), & lysophosphatidyl choline
(LPC) 5ol A&HILH 1 FolA PC7t FE]X4
I ARRA AN 60% oo E Mg EUTE AAHE
£ 83 23 monogalactosyl diglyceride(MGDG),
digalactosyl diglyceride

(DGDG), cerebroside(CB), sterol glycoside(SG),
esterified steryl glycoside(ESG) o] A&FHoH
DGDG7F A2 % IR doNAM F¥S 22 315%
9 263% THELE 307%, 08%E 7 BgkeH oS
CB, MGDG 0]tk

Sy RopE XA g Ak AL Table 6, 7
I 2tk AR 238 F9d F3vie A9, A, gF
o} A¥E 3 Z7)9 o] HdE 77 436, 1148
118 2 138% THE-L 495 1195, 124 2 136%% 3
o} A7t A 9] 80% ol AABE vk FE A

AV ZA L capric acid(10:0)2RE erucic acid(22:1) 7}

<Table 4> Composition of neutral lipid, glycolipid and
phospholipid in free and bound lipids of red

pepper
(% wt.)
C* 78. . k ’.
Free lipids > 17.3 42
D 80.3 16.5 32
Bound lipids 7.8 353 56.9
75 38.7 538

*C: Chungyang D : Dabok

A 13279 AWAke] AEHALY AdAE capric
acid®} erucic add’t HAEE A 2Uth & Aukar gk
L HEHe REES X33 UF linoeic acid
(18:2), palmitic acid(16:0), oleic acid(18:1), linolenic
acid(18:3)7} o] 24z}t 613, 155, 110 2 46% THE
o] 574, 134, 109 2 62%5 AA A4k 9% 7+

<Table 5> Composition of neutral lipids, glycolipids and
phospholipids in free and bound lipids of red

pepper
(aréa %)

- Chungyang Daboc

TG 747 765 743 759
FFA 35 29 36 32
Neutral S 33 35 32 34
lipids DG 53 4.6 55 43
MG 6.7 64 6.6 6.8
SE 6.5 6.1 68 - 64
MGDG 15.5 163 172 175
DGDG 315 30.7 263 2716
Glyco CB 22.7 214 246 208
lipids  SG 12.6 115 137 143
ESG 73 79 6.5 85
Unknow 104 128 117 113
PC 65.3 70.1 614 638
PE 10.5 84 125 137
Phospho PI5.8 6.1 6.8 6.5
lipids PG 25 2.7 53 49
LPG 43 5.6 49 62
Unknow  11.6 7.1 9.1 49

TG: triglyceride, FFA: free fatty acid, S: sterol, DG: diglyceride,
MG: monoglyceride, SE: sterol ester, MGDG:
monogalactosyl diglyceride, DGDG: digalactosy] diglyceride,
CB: cerebroside, SG: sterol glyceride, ESG: esterified steryl
glycoside, PC: phosphatidyl choline, PE: phosphaiidyl
ethanolamine, PI: phosphatidyl inositol, PG: phosphatidyl
glycerol, LPG: lysophosphatidyl choline

<Table 6> Composition of lipid in different parts of red pepper

(%, dry basis)

Crude lipid 4.36(0.044)

C

D 4.95(0.070) 11.95(0.168)
Purified lipid C 3.76(0.038) 9.70(0.098)

D 4.22(0.059) 10.18(0.144)

11.48(0.116)

1.18(0.012) 1.38(0.014) 18.4(0.186)
1.24(0.017) 1.36(0.020) 19.5(0.275)
1.00(0.010) 1.18(0.012) 15.6(0.158)
1.05(0.015) 1.15(0.016) 16.6(0.234)

* : placenta + disseppiment  ** : stem + calyx ( ):g/1.01g of red pepper
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<Table 7> Fatty acid composition of lipid in different parts of red pepper Chungyang

(Relative wt. %)

Fa Pericarp. Seed: Pla.+Dis. Stem + Cal. Whole
10:0 wr**( ) -(-) 0.6(0.5) tr{ tr) tr( tr)
12:0 0.3(0.2) r{ tr 03( w 0.2(0.3) 0.1(0.1)
14:0 1.3(1.2) 0.2(0.1) 1.3(09) 12(1.5) 0.7(0.7)
16:0 16.2 (16.5) 12,7 (12.7) 1150117 34.6 (36.4) 155(13.4)
16:1 1.2(1.0) 03(0.3) 32(26) 1.0(1.2) 1.0 0.8)
18:0 2.8(3.1) 2.3(43) 44(4.0) 134 (159) 27(63)
18:1 11.7(16.3) 82(8.1) 12.5(10.7) 10.7 (12.6) 11.0(10.9)
18:2 58.4(53.3) 729 (71.7) 51.2(52.0) 260 (26.7) 61.3(574)
18:3 6.7(7.1) 0.3(0.3) 12.7 (13.3) 52(4.3) 46(6.2)
20:0 04(0.5) 03(03) 1.0(09) 0.3(0.5) 0.5(02)
20:1 (0.1) tr (0.2 r (0.5) tr( tr) 0.2(0.1)
22:0 tr (0.2) 02002 0.5(0.7) tr( t) r( tr
22:1 tr{ tr -( r (0.3) —( 1) -( 1w
Unknown 04(04) 24(1.6) 0.7(1.7) 7.1(0.5) 24(05)
P/S* 3.1(2.8) 47(4.0) 33(3.5) 0.6 (0.6) 3431
* ; Polyunsaturated fatty acid / saturated fatty acid ratio  **: Trace amount () : Dabok
110 110
100 100
S S
5 g
£ 80 £ 80
(5] (]
2 =]
;% 70 —o— 55°Ccut —m—55°C whole §~ 70 —&— 55°C cut ~—8—55°C whole
—&— 65°C cut  ~%—65°C whole —a—65°C cut  —%—65°C whole
60 —%— 75°C cut  —e—75°C whole 60 —¥—75°C cut  —€—75°C whole
—+= 95°C cut  —=—95°C whole = 95°C cut  —=—95°C whole
50 - - - - 50
0 6 12 18 24 30 36 42 4 0 6 12 18 24 30 36 42 48
Drying time (hrs.) Drying time (hrs.)
<Fig. 1> Changes in lipid content of red pepper with various <Fig. 2> changes in lipid content of red pepper with various

drying temperature and time(Chungyang)
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35

—— 55°Ccut —8—55°C whole|
30 65°C cut ——65°C whole|
~%—75°C cut —@—75°C whole|

~—+—95°C cut —=—95°C whole]

Acid value

Drying time (hrs.)

<Fig. 3> changes in lipid content of red pepper with various
drying temperature and time(Chungyang)

—&— 55°C cut
16 {|—&— 65°C cut
~%— 75°C cut
14| ——95°C cut

—8—55°C whole
—¢—65°C whole
—~75°C whole
—n-95°C whole

Free fatty acid content (%)

Drying time (hrs.)

<Fig. 5> changes in lipid content of red pepper with various
drying temperature and time(Chungyang)
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A =T 18X 7ke] AVHARE acid value$t free fatty
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35

——55Ccut —®—55°C whole!

30 (=8 65°C cut —%—65°C wholel
—8—75°C whole|
—=—05°C whole

Acid value

Drying time (hrs.)

<Fig. 4> changes in lipid content of red pepper with various
drying temperature and time(Dabock)

18

—a—55"C whole
~3—65°C whole
—a-75°C whole
—=—95°C whole

—o— 55°Ccut
16 || —a—65°C cut
—%—75°C cut
~+—95°C cut

Free fatty acid content (%)

0 6 12 18 24 30 36 42 48
Drying time (hrs.)

<Fig. 6> changes in lipid content of red pepper with various
drying temperature and time(Dabock)
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101 105
100 100
— 99 9
R N2
T 98 z %
g £
= 97 g % )
=
2 9% 2. g
A= —eo— chungyang 1 —_; 85 —&— chungyang |
8 95 —»— chungyang F %: ~8— chungyang F
% 04| | —a— Dabokl 2 801 | s pabok!
03 —3— Dabok F 75 —%— Dabok F
92 70 .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Nlumination time(days) Tllumination time(days)
<Fig. 7> Effects of various lights on the free lipid content of <Fig. 8> Effects of various lights on the bound lipid content of
red pepper during storage for 30days at 40°C red pepper during storage for 30days at 40°C

<Table 8> Effects of various lights on the fatty acid composition of lipid in red pepper Chungyang

(%)
Incandescent L
30 0 5 W .15 20 30
10:0 - - ir r ir ir -~ - - ir tr tr
12:0 15 16 18 30 46 69 15 15 16 21 o
14:0 30 33 46 84 130 208 30 31 37 52 87 147
16:0 159 169 186 226 298 362 159 162 169 179 223 275
16:1 11 09 07 07 06 05 110 09 08 08 06
18:0 17 17 20 29 36 44 17 18 21 25 29 37
18:1 103 90 86 78 65 56 103 97 92 85 73 61
18:2 575 504 455 397 316 183 575 532 504 457 382 357
18:3 67 63 58 50 43 27 67 65 62 59 48 33
20:0 04 ot © ot 05 10 04 04 t & 05
20:1 t 06 04 © « - vt & - - v -
22:0 tr tr 0.5 tr tr tr ir tr tr tr 04 tr
2:1 - - o« - - - - - - - w -
Unknown 15 87 110 94 111 34 15 121 85 110 108 29
PIS 285 241 18 121 074 030 285 260 225 171 117 055

Sgel wek 1 x4 Wgol L3le ZBIGEE o 183%9 %R g A7) $EHIO pHrt o}
E 2 g%l /9] HUks deic add) ldeic ASE £%%] ol pH 29ME 47 505%5)
acid®] FAT oo W} AiAoT 1 Bgo) 27 515%y SFHUT. ol W pHIIA Qe a7}
# Ao A7g QY doy) WEA RAOE AZEG. ¢B FE

NMe SHFTE A 2T Blste deert =
- - 122 =ZaF k- o Q ol =
5 Gl= 2 0f2{ JIX| pH 2oHof ofst X|Zle| 2 OPé—ié FEFo] BobA 10% n_o“?j"ﬂ’\i‘_ W
Bk Jd270%, HEE 65%0)1d FEHAT
PEEE 2710%= 22T §402 33 AHS
Boha B9 pliS 27H 10710 RE TR 2 pneco) me xmase) wsl
FA2e S5 Al e Tabe 10 2 1154 7
9. &, F4TEY FEAdME A% ool 7zt IE7HRE oYzt A A" T AR
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<Table 9> Effects of various lights on the fatty acid composition of lipid in red pepper Dabok

(%)
acids ) 0
10:0 - - tr tr tr r - - - tr tr tr
12:0 10 14 17 28 41 179 10 12 141721 34
14:0 27 41 50 87 103 186 27 35 43 72 84 135
16:0 157 161 189 213 259 354 157 159 169 183 215 298
16:1 15 15 14 14 13 07 15 15 14 13 12 10
18:0 19 20 23 28 32 43 19 20 21 24 28 37
18:1 154 151 144 143 135 113 154 153 151 146 142 127
18:2 522 512 478 415 321 183 522 517 476 447 363 237
18:3 88 82 61 55 34 17 88 84 79 68 57 45
20:0 05 tr 05 06 tr 0.8 05 05 tr tr 06 tr
20:1 tr - - tr - tr tr tr - - tr tr
22:0 tr tr tr iy r tr r tr r tr tr tr
22:1 - - tr - - - - - - - tr -
Unknown 02 02 15 10 38 13 02 - 34 22 63 66
P/S 279 252 190 130 081 032 279 251 220 1.86 1.15 039
<Table 10> Changes in the amount of lipid of red pepper <Table 11> Changes in the amount of lipid of red pepper
extracted with various pH solution extracted with various concentration of salt

solution

T

Extraction rate

505 259 183 194 268

c
(hdiybasi) D 517 270 179 198 274 Exraconrate  C* 151 164 183 215 258
Amount C 047 024 017 018 025 (%, dybasis) D160 170 195 226 264
(@isgsample) D 055 028 019 021 029 Amount C 017 015 017 02 02

(g/15gsampley D 017 018 020 024 028
*C; Chungyang D; Dabok

*C; Chungyang D; Dabok

101 101
100 100
p
g 99 @ 99 (
E 9 5 98
z 9 = 97
& 3 g=1 >
= 96 — 96
—ted’C —t— 25°C et 40°C ——4°C —@— 25°C —a— 40°C
95} 95
94 - - 94 ;
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Storage time(month) Storage time(month)

<Fig. 9> Changes in lipid content of red pepper during <Fig. 10> Changes in lipid content of red pepper during
storage at various temperature (Chungyang) storage at various temperature (Dabok)
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<Table 12> Changes in fatty acid composition of lipid in red pepper Chungyang during storage at various temperatures

(%)
) I 2 3 4 5 6

5 40 4 25 40 4 25 40 4 25 40 4 25 40 4 25 4 4 25 40

10:0 ir tr r - tr ftr r - w r r tr ftr fr 01 01 01 01 01
12:0 03 03 03 03 03 04 04 o4 04 04 04 05 03 05 07 04 05 07 05 07 08
14:0 13 13 13 15 1.7 20 15 16 19 14 1.7 21 16 19 23 1.7 20 24 19 22 25
16:0 162 162 162 162 165 166 16.1 16.6 168 16.3 16.7 16.7 162 169 17.1 163 17.0 17.3 165 17.1175
16:1 12 12 12 13 12 1.1 1.1 10 10 1.1 12 10 10 10 08 10 09 08 08 07 05
18:0 28 28 28 28 30 31 27 32 35 30 34 37 33 35 39 32 36 41 34 38 42
18:1 117 117 117 117 116 115 116 114 113 11.6 115 11.3 113 11.5 11.3 114 114 11.2 11.3 11.1 109
18:2 584 584 584 583 58.1 58.1 58.1 58.0 57.8 579 57.6 574 57.7 574 57.0 57.5 57.1 565 572 563554
18:3 67 67 67 66 66 65 66 64 62 64 61 60 65 62 58 64 6. 59 63 60 57
20:0 04 04 04 04 04 03 05 06 05 05 05 06 04 06 05 05 07 07 06 07 09

20:1 r ot tt tr o - & 0l w & 01 02 01 01 02 ¢ o Ol o & tr
22:0 t v tr & v w o 02 0201 03 02 ¢ 02 01 w 03 02 01 03 04
22:1 r tr tr - - - & twt tt 01 0l - & w w & - -
Unknown 07 07 07 06 07 04 12 08 08 L1 01 01 02 01 02 13 - 1.1 07 08
P/S 31 31 31 31 30 29 31 28 28 30 28 27 29 27 25 29 26 24 27 2523
<Table 13> Changes in fatty acid composition of lipid in red pepper Dabok during storage at various temperatures (%)

; 0 o 2 3 4 5 6

oY 4 25 40 4 25 40 4 25 40 4 25 40 4 25 40 4 25 40 4 25 40
: - - - - ot o v & - tr t 0l ¢ 01 0l ¢ 01 02 01 02 02
12:0 07 07 07 07 07 08 07 08 09 08 07 11 08 10 1.1 10 12 14 11 13 16
14:0 25 25 25 25 27 28 27 27 28 27 28 30 29 30 33 28 32 33 31 34 36
16:0 154 154 154 154 157 157 153 159 160 155 160 162 155 163 16.7 157 165 169 16.0 16.8 17.0
16:1 15 15 15 14 15 15 15 14 16 14 12 1.1 14 13 10 13 1.0 08 1.1 09 07
18:0 1.7 17 17 17 17 18 1.8 21 25 20 20 26 22 23 28 21 25 31 25 28 32
18:1 149 149 149 149 149 147 148 14.7 145 149 148 143 147 146 142 145 143 139 142 140135
18:2 522 522 522 52.1 52.0 520 52.0 51.7 519 51.8 51.5 51.3 51.8 51.6 51.0 51.4 51.0 50.8 51.2 50.8 50.3
18:3 86 86 86 85 84 82 85 83 83 83 80 79 81 80 80 82 79 79 81 78 77
20:0 05 05 05 05 05 06 04 06 05 06 07 07 06 07 08 07 08 08 07 08 1.0
20:1 r o tr 0l v - t w o o 01 tr - o 01 v 02 02 01 03 05
22:0 r o tr v v w & - 01 - 01 03 &« 02 02 w 03 02 01 03 04
22:1 - tt - o tr - - 01 t - r ot - - - tr - -
Unknown 18 18 18 20 17 16 21 15 07 16 18 12217 07 05 21 08 04 15 05 02
P/S 292 292 292291 2.83 2.77 2.89 2.71 2.64 2.78 2.67 247 272 2.53 236 2.67 2.39 227 251 2.29 2.15
249 tﬁi}—g— ZA AFE Fig 9, 10 2 Table 12 Al lindeic acid7} %3} thEol 747} 51%, 36% 74
133 2}, mtwﬁ6ﬂ§4ﬂ 15 ARg@e]  ae MM paimiic addE 1 24E 80 288 F
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agi7) WEel Wol g BASARES YRt

AzZtEw gk A717F AFste B¢ A5 A4
9l3l AEAkste} AF AA o) A8 lpoxygenase®l
o5te] R AgEF] At oo Ele AR

Iv. 4 &

sahe IFF Alvrt 7 VJ 738 A%rFe At
A g olgHe E}EL%—E— A
Ay BEAZze g4
of o8 £ £2 3 AHAS Z]
A= hed 2k

IHEFY FAFAL Yol BI%E HE, +54, &
AE T oF 17%0) ¥iste] @& Ho|rh vElZlé
Foll= AU & SR Ao 2 85%%} 803%
2 /1% 59T AFXEL dAA gAFe] #Z
569%9t 538% 2 H3%Y BT%ReH FAAES
78% 2 75% AT

FHRA A AuakL capric acid(10:0)%E erucic

acd(22: )74 1352571 AEHALeH HHes 49
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7 o) sl YA
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