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Chemical Components of Korean Paprika According to Cultivars
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Abstract

The chemical components of Korean paprika according to cultivars were investigated and analyzed to provide basic
data for food matenrialization and processing. Nitrogen free extract contents of President, Special and Fiesta were
6.64, 6.22 and 6.01%, respectively. The contents of crude lipid and crude fiber in the Special, President and

Fiesta were similar. Mineral components of paprika were rich in K(83.41~152.98 mg%), Mg (28.66~39.46 mg%)
and Mn (10.34~18.96 mg%). Among the cultivars of paprika, K content had a slightly higher level in the President
than those of Special and Fiesta. The major free sugars of paprika were glucose (1.36~1.45%) and fructose (0.06~
1.53%), respectively. The contents of total amino acids in paprika were 1,168.08 mg% in the Special, 1,112.97
mg% in the President and 874.79 mg% in the Fiesta. The major amino acids in the paprika were lysine, aspartic
acid and glutamic acid. Abundant organic acids of paprika were tartaric (2.34~4.32 mg%), succinic (2.01~2.42
mg%) and malic acids (0.67~1.72 mg%). Eight fatty acids in paprika were identified and the major fatty acids
were stearic (15.11~34.68%) and linoleic acids (32.12~60.36%). The contents of ascorbic acid in paprika were
263.45 mg% in the Special, 284.24 mg% in the President and 206.34 mg% in the Fiesta. Total phenolics and
carotenoid contents were higher in President cultivar than any other cultivars.
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Sz @) 7l= 712 F(Solanaceae), 1L5<(Capsicum), 1L
ZFZAnmum)ol) &3l o] AEZ 6719] ofFe] ¢
on, stzejlet T2 ojgo] 3FolE A felM =
€ 155 TR UK. Feivetdr s mi&ute] §1
T bell type®] n3(SF)E stZejrletal st glor,
G13= 9™ O 2 sweet pepper, bell pepper, Y Eojl A&
09l pimentE WS F21 1, WA, 2k g
A A, WA T Theket LS VR 3 gleH, 1 5
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2} g, 3, JGael $4o] dojdri4-8). sz elThs 1994
9 A TS0l 337 7IUA e AlFre fel&
Aol Aoz et om, ) vt A=A &
o} k] tjFito] F£EH I 93, F AL 19904
3,600, 20006 6,900 2 2001d 12,700% o2 nd
Zoketn glom, 1 AwiEa =3k 19973 )& 4 hao

N

GRS [ g
_OL

- 43 -



44

ok

BaA T FoFE0)FT Q) Au|FFo] Fgt|
whe} 2002 ol &= 135 ha7bA| FESRAh =@ Lelutelel
€ 59 129 A7 Sl A des] ARRA A
& 38 P Aded] ARY, 45 ZF3REAAY
T 22718 FEo R “greipee Ao d4H
& W MR = ofF A o] olth 1Ed Ao
Wi F T8 FF FHOR e izt 4]
o E5E Bo AE u avjER solua e
oL} ofxl & nHg TAolH, & F TE oo}
o ge] FREZ0Z TufAlR WellA 33t o
23 ARHI Qs AR ITHY). AF7HA #zes}t
o g A7 AAGnE AuE 2 F2AYO), A=
BRI GRS L Pz = 333(2) ze) 7t
A7} *JJUU 7139k F4ol vA= D), 227}
&5 Mg dF ethoxyquin 3 F-8u) 74"(3),
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B AP AR BhzElzhe VR s Enzatlel) A ?;
g 282 20034 590 A= lcey A 5
Al EE 24 5F-<) Special, 5241 &) President, LEW
#3549 Fiesta® AH8-8tlom, 59 P $Ast
7] iste] viZPR9]) Mo} BA S AASI Ao A
sidom RE 498 3ytoz Fyaigint
Auta

FEZ 05T A2 F = S5k e dzn,
Z oAl o Autokjeldahly], ZA]HHe Soxhlet z}_%xo};z
= 3390 29593, 2AHE ACACH 2, 3%
& 550C Ao R SFsglon, 1 9 yeiA AR
& 7H8A FAERER YERIIRAD.

=
2142

E29 gxzg]ytd /% K, Na, Mg, Mn, Fe, Ca, P
2 Zno] 7719 ¥l tiste] EMsIAT 5, 2k AR 1 gl

=

A Z2)Z8-238135] 2] A13E A3 (2006)

Vo) -8-ANHCIOs : HoSO; : KO, = 9: 2 : 5) 25 mLE 71514
& ot plate)ol| x| T o g AL wj7ix] £33 F 100
mLz %83l o] Z(Whatman No. 2)%F & Inductively
coupled plasma(Aton scan 25, Thermo Jarnell Ash Co.,
France)2 481 TH(12).
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F21% BAL 2 AR I F Coi B9) 032
2 s gEE 48 o2 045 ym membrane filter=
o] 73t & Sep-pak Cis® A 2L whlza FES A A3
t}&- HPLC(Hewlett packard 1100 series, U.S.A)2 F413}%
th Column& Aminex carbohydrate HPX42-AE AL-238}5]
1, solvent®} flow rater= 80% aceton-nitrile¥} 1.0 ml/min,
detector= RIZ 3}9] 32, injection volumn-2 20 pLS3th

214
S71a BL AR 5 go] 2855 100 mLE go] #43}

A 7)3 022 pm membrane filter2 £AH 2 o FAIZ]

t}-2 Sep-pak Cis cartridgeS SZAA MAE AAGT &
HPLC(Hewlett packard 1100 series, U.S.A)& B a1t}
(14). Column®} &7+ Aminex HPX-87H<} 25 mM H,SO;,
#&3} detectory 1.0 mL/min®} UV 210 nmZ 3} )
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OPﬂ AP BRSNS E 4 FASt 6 N HCL 8-
= heating block(110+1 )l 4]
24/\121- Zot JlrRajA| 7] Z- glass filter2 o]}k o Y&
rotary vacuum evaporatorS- ©]-8-8t} HCl A AsIL 5F
F2 33 M3 d& FEFFste] sodium citrate
buffer(pH 2.2) 2 mLZ £-3]3+ 3 022 ym membrane filter 2
o] 73t oJ AL ofn| At ZEEA 7] (Pharmacia, Biochrom
2002 ol &3t EASRFTHLS).

At 245 BA] Aste AR 2 g& 959A
(Whatman Cat No. 2800260)°l| 2 11, diethyl ether& 7}t
SoxhletZ=ZH o 2 oF 10A]7F A% A& F3dla] ZX|LE
A 7 0] Metcalf 52 W (16)d]] &3] #]HH2} methyl
ester® ZFA|3 & GLC(5890 Series I, Hewlett Packard,
USA)Z BEXN3lgch &, w3254 05 N NaOH-
MeOHE 7}ste] 80 C°ﬂ*1 FFAZIEA 7R Az
14% BF;-methanol ¥ n-heptane-S 7}3}] o]z é}b{l =
ZE’\S’} NaCl 31842 713 th2 petroleum ether2

3 & NapSOs2 &<, 73t 89 1 uLE GLCof| <
todo.m, GLCol| of3) &€ 2t A]%4te] methyl esterE
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T} GLC ¥A4%7-2 Supelco wax 10(60 m x 0.25 mm i.d)
fused silica capillary columnS- AME-3193 11, column&- =&
150°CelA 582 f:A18 & 200T7HA] 4C/min=. 52417
t}. Injection & detector &=+ 250CE 3l9 1L, N §-5-2
0.6 cc/min(split ration = 80 : N2 sl X359}

HIERI C

A& 2 goll 20 mLe] 10% WERRIAME-N-2: 71sle] 10%7F
YA 3 A 5% wERIMGH & Yo adstiet
TR FAStE AEE 100 mL WlAZela3e) 7)1 A%
°] 5% mefltgH oz 8718 e F WagehsTd
3+aled 100 mL2 A 83+ U}-5 0.22 pm membrane filter 2
o 33k HPLC(Hewlett packard 1100 series, U.S.A)= &2
&5t} Columne p-Bondapak NH,(3.9 x 30 cm, LD)E&
AMe-8+sd 11, solvent$} flow rate= Z+zt 0.05 M KH,PO,
. acetonitrile(60 : 40)¥} 1 mL/min® & 3P ow, UVt
injection volume-2 254 nm$} 20 uyLFTH17).

£ phenol g2t

% phenol &S BA43817] $13k] 50% methyl alcohol 2
2% 29 01 mLo| $F4 3 mL, 0016 M XE}F
s Alolbo] E(KsFe(CN)e) 1 mL, 001 M 433
(FeCl;/0.1 N HCl) €9 1 mLE Y1 33 & 1587
WXk, SEY A (H0 @ 1% gum arabic : 85% phosphoric
acid = 3 :1: 1, v/v/v) 5 mLE H7}3F & 700 nmol| 4|
FAEE 459 om, gllic acdZ A3 AFTHe=
TFE A THIS).

& carotenoid &tk

% carotenoid &2 Chandler®} Schwartz2] HHH(19)°]]
st AU &, AEE 45T EFAZX7]A 144
AZ3 &, 45 mesh o318 E38le] F32] methanol 7}
TR & oA 2A13F B3t mukete] 84

A8 Ba], A A8, acetone-hexane(l : 1) 70 mLE F&

oo B AN
i
3
i

% Whatman filter paper No.2 & o3}l 31, Al 2
ul] 140 mLZ ZAke} Mol glojd ufj7hA] wHE FZ3)

. FEAS GaolA T B WAE 3 & X
& F8to] 333} KOH/methanol-& 3781
FRk] 3083F AFRe] HlolA Al & FR/RTE 100
ml2 33] AHsRT) o]o] F4 NSO 2 &+8}11 crude
carotenoid £-91-3- 100 mLZ 783}, UV/Vis-spectro-
photometer 2 448 nmol| 4] &3 =E =7 6111, Bcaroteneit
ZZ(from carrots, Sigma Co.) 2.2 243 AHAaFEx ez &
TS sk

2 oo 1

Autr i Btk

gxzgte] T3 AUt RS B3 Av= Table 137}
2t} 42F-0] 89.83~90.92%, ZHr WA 0.98~1.42%, ZA]|
w 0.32~034%, 35 091~1.12%, ZA4 0.79~0.82% 2
78X RAAEL 601~6.64%2 JERSTE S8, 22,
3, 245 L e FRALEL £2HE 2 g 2o
£ JERIR] @ghont, 2ol 79 A Aol E e
o} Special EFoA 1.42%= 7P A UEoH,
Fiesta E£Fo A= 098%2 @& &3-S VEFHRITh Jeong
7} Shim(20)-& A4 gl =2 Fy 30 g & B4g
A $E-S AT FEo] 247 4.63%9) 6.87%, =T
227%$} 1.36%, ZA|9o] 127%} 0.84% 2 3] E-o] 1.56%
g} 052% & Uehdtia Basled 2 Ade] Anel fa13
AZE et

Table 1. Proximate composition of paprika

(unit : %)
. . Crude - Nitrogen
Cultivar ~ Moisture profein Crude lipid Ash Crude fiber free extract
Special 90.31 1.42 032 091 0.82 6.22
President ~ 89.83 1.28 0.34 112 079 6.64
Hesta 90.92 098 032 097 0.80 6.01

RN &

gxeprte] F5d Fr1AE ks ICP= BAe 2%
£ Table 29} 2t} Bze)7te] =0l e F8 7714
H o # = K(83.41~152.98 mg%), Mg(28.66~39.46 mg%),
Mn(10.34~18.96 mg%) L Ca(5.60~10.16 mg%) 2> & =7
ERSE O 1, President FE0l| X & 7713 ko] 241.09
mg%h 2 ¥ FFEE YT ChaeRl)e 139 7
NBE F ZHE 15 mgh, A 57 mg% L A 1.1 mg%hrt
grEe] dotn Ruste Fn3s) spxe)te] 7r)4E
< Td AelE YERAT

Table 2. Mineral content of paprika

(unit : mg%)
Components - Cl}ltivar
Special President Fiesta
Na 778 8.04 495
Mg : 3341 39.46 28.66
K 13245 152.98 8341
Ca 7.06 10.16 560
Mn 16.33 18.96 10.34
In 1.16 098 0.51
Cu 493 1040 7.89
Fe 0.01 0.11 0.07

Total 203.12 24098 141.36
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Fa|g sz

spEeiFre] F59 f29 2499 FE HPLCE 24
3} A 3}+= Table 33 7t} -n—F/] 2o 2+ sucrose, glucose,
fructose, maltose & rhamnose7} &2, 3 %31t} Special
FZo| A= glucose7} 1.42%, President EFol| 4 &= fructose
7} 1.53% Hesta EZo| A= glucose7} 1.36%2 Zo] a5
o] AN T, F FaF IS President F3ol| A 3.09% =
7P =4 e Chung»} Kang(22)-2 1150 Z3t]o]
AE FEde FFZE fructose, glucose, sucrose 2
maltose Eo] o) our fructose, glucoseﬂ t‘ﬂ—al:o] ‘é‘o‘ol h—.r,}.

3 Hasto] 2 Ao Aukel FARE AFE eIt

Table 3. Free sugar content of paprika

(unit : %)
Cultivar Sucrose Glucose Fructose Maltose ~ Rhamnose
Special 0n 142 122 0.03 0.12
President 0.08 145 1.53 0.03 -1)
Fiesta 0.04 1.36 0.06
Not detected.
Zolo| -4t B2t
szelsle] F58 Fololmit 247 GFE obvl it
AFEREA 712 EA% A7 Table 491 %E} Z7t B
£ EFolM EFBUL 71202 del F 1739 ofulx
Table 4. Amino acid ontent of paprika
(unit : mg%)
Components Cultivar
Topo Special President Fiesta
Aspartic acid 215.58 214.90 170.06
Threonine 46.67 49.38 32,63
Serine 62.93 60.41 11921
Glutamic acid 203.33 172.71 49.35
Proline 4645 44.48 4040
Glycine 3842 44.78 4.94
Alanine 8.16 10.20 9
Cystine 38.23 39.88 546
Valine 744 9.14 17.55
Methionine 2793 29.77 37.90
Isolencine 40.01 44,66 14.88
Leucine 15.26 1493 35.35
Tyrosine 63.10 51.74 13.52
Phenylalanine 1625 16.54 48.29
Histidine 50.22 4736 2,09
Lysine 249.07 22221 223.05
Arginine 39.03 39.88 2732
Total A.A 1,129.05 1,073.09 84747
Total EAA” 45285 433.99 411.74

YEA.A. : Essential amino acid.

Arol ERIE M, Special FEoA ] F8 opv| ke
lysine(249.07 mg%), aspartic acid(215.58 mg%) % glutamic
acid(203.33 mg%) <o 2 Vet om, & olm| Al gake
1,168.07 mg%= WENIT) President g—e,—-z] FQ olm|=4k
% Special¥} FU3}A lysine(222.21 mg%), aspartic
acid(214.90 mg%) & glutamic acid (172.71 mg%) €22
Yettow, & opn| At 3hake 1,112.97 mg% = JER
t}. 3} Fiesta FEo| A= lysine(222.21 mg%), aspamc
acid(214.90 mg%) 2 serine(119.21 mg%) <=0 2 1ERG
W, Z olm)i Al EERe 84779 mg% E M B 6‘-&"
YERIATE Jeong@} Shim(20)-2 A Fx 3o} A £3
F9] opn]AbS £ Ay A %‘:51—7[:01]/\1t aspartic
acid(237.4 mg%), glutamic acid(160.5 mg%) 2 arginine(85.5
mgh)c o2 Ueton, A FyZox glutamic
acid(237.2 mg%), aspartic acid(151.3 mg%) 2 lycine(85.4
me%)e e % Vet T R skl shzelske ket vl
@tel fAE obnlAl G A4S LERAGIT

714 ek

sze)zte] F59 714 2493 $9E HPLCE ¥4
¢+ A= Table 59 oM, & 5%9] {7]4ke] £, 5%
H Atk 21 5 Special EFol| A+ tartaric acid7} 2.95 mg%
2 7P e S Vel o, succinic acid 2.42 mg%,
malic acid 1.72 mg% <22 EGT] President 320 A
T tartaric acid7} 4.32 mg% 2 A YEFE oW, succinic
acid 2.33 mg%, citric acid 097 mg% <o 2 Velytch w3
Fiesta 0| X & Special £33} U 3}7| tartaric acidz}
234 mg%h=E 7Y =& T2 Ve e, succinic acid
2.01 mg%, malic acid 0.80 mg% =22 E}ITE Jeong™}
Hwang23)e 1% 584 714 B2¢ 299 49

oM FFANE A} St 2 ) dehie

W, A 85 Wl S} 45w ) Yehy
FEHol et B {714 tha Aol & YERhiof
2 AT Aot fAR 238 eI
Table 5. Organic acid content of paprika

(unit : mg%)
Cultivar Oxalic acid Tartaric acid Malic acid Citric acid Succinic acid
Special 1.42 2.95 1.72 0.62 242
President 0.82 432 0.67 097 233
Fiesta 0.73 234 0.80 042 201

Agar E=Y

shelste] F54 AW 242 A AT Table
63} T AR 2T 8F0] FRIFHCOH, LAt
£ 2 & lauric acid, myristic acid, palmitic acid, stearic acid,
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Table 6. Fatty acid composition of paprika

Fatt acids Cultivar

Special President Fiesta
Lauric acid 396" 311 11.37
Myristic acid 398 3.48 4.38
Palmitic acid 547 14.16 -
Stearic acid 1638 34.68 15.11
Oleic acid 1.73 499 8.06
Linoleic acid 60.36 3212 4874
Arachidic acid 223 201 -
Behenic acid 58 . 545 1233

Peak area %

arachidic acid 2 behenic aicd7} -5-Ho] IR, I F
stearic acid7} Special, President % Festa &FoA 217}
1638, 34.68 2 15.11%2 £& &< VeEhplch £
B Ao 2= oleic acid 2 linoleic acid7} &% o]
9913, 1 & Special, President 3 Fiesta 5ol 4] 2+z}
60.36, 32.12 B 4874% 2 & 24S Jeglth Choish
Ha(24)= 13=0] At 24S 233 A7} linoleic acid7}
6225%% 7% ¥ vl AL, ggo=
palmitic acid, oleic acid, linolenic acid & stearic acid =2
FAA S o] 2rta Busle B AFo] datel ALg
BES vl

H|Etl C &2t

gzelstel T2 vlely Cg e HPLCE o] 43t
=33 A3= Fig. 1.7 2t} vleld CEEF-S President,
Special @ Festa £% o2 ¥/ Vehston, 1 o=
= 7}z} 28424, 263.45 2 206.34 mg% = FERWETE Lee
5258 1% 5] nE RS BT 27 e
C o] Hot portugal F35<] 166 mg%= 7Pd A VElst
1, Az Ao A= yathubusa F20] 145.5 mg% 2 =7
Uelyttia Busted gZeste 5 vhet vieRl C3F
Zd| & xto]E YERIICY, 150 vlgte ¢ & ]
el CE S JERATH

Ascorbic acid contemt(mg%)
N
4

Specical President Fiesta

Cultivars

Fig. 1. Ascorbic acid content of paprika.
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£ phenol &%

B=Zel7kel FFE % phenol FF& £ A= Fg
29} Z} Bzelvlel 22 FfrElo] U £ phenold)
3}eES President EFo) A 2632 mg% o8 71 =A e
o, Fiesta £% 24.69 mg%, Special &% 18.75 mg%
©o 2 JENsT

35

o

25 A

Totoa phenol contents(mg%)
~
S
S

Specical President Fiesta

Cultivars

Fig. 2. Total phenol content of paprika.

& carotenoid &3

st=xz)7}te] T2 carotenoid 32 B-caroteneS ©] &
3lo] B3 A= Fig. 33 2t} 3hX2]7}e] carotenoid
3}eES President F50] 3746 mg% 2 7MY A YE S
w, Special 3] 29.72 mg%, Festa ¥%°] 17.25 mg%
o 2 JEITth Choist Ha(26)= 1139] & carotenoid
A xgrare BAE A} 2932 mghE VERoH, 1159
Fo Ar2ME H A2 UYeRE capsanthino] 334% %=
A B FHE YW, 2 34E 0 Barotene
°] 10.9%, cryptoxanthin©] 6.8%, ¥2-A2] violaxanthino]
6.1%, &M crytocapsin®| 5.9%% 1, H24< de
capsorubin®| 5.1% % ¥wA A& IFS JEdta B2
wate] Hzelsto) vlske] B o carotenoid S Wt
2= 8

40 4

30

20 4

Carotenoid contents(mg%)

Specica) President Fiesta

Cultivars

Fig, 3. Total carotenoid content of paprika.
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AT Smelsle] FHY HEEAE Foj] 4F A=
A9 &8 9 712 E ARE A3 2B R B85
Aot b g E-E F431% o) President, Special 2 Fiesta
FENA 7Hd FELEO] 47} 6.64, 622 2 6.01%E
veston, 2493 2460 gEe ArlA E5 v
Ak Chelste) shzelvlel TRl Sk P2 5]
FEOZ = K(83.41~15298 mg%), Mg(28.66~39.46
mg%) 2 Mn(10.34~18.96 mg%)o| oH, A7}x ==
== Special®} Fiesta TZH U} Premdent% ol Al K&gko|
A vebstt) stze)zle] 8 F-213-2 glucose(1.36~
1.45%)9} fructose(0.06~1. 53%)i vebdct gz e]gte)
F£59Y & olv =2t g3k Special £ 1,168.08 mg%,
President T 1,112.97 mg% 2 Festa % 874.79 mg% 2
velyon, gxagsle] F4 O}U]L:/}},‘_’_ lysine, aspartic
acid @ glutamic acidg T} FZ )7l o] F-§E o] 9=
713k e. 2+ tartaric acid(2.34~4.32 mg%), succinic
acid(2.01~2.42 mg%) % malic acid(0.67~1.72 mg%)= 1}
eReh Shzelsle 857l AlMlo] FHHe, Fa
A ¥ stearic acid(15.11~34.68%)$} linoleic acid(32.1

2~60.36%)= e}t HEFT C 32 Special %
263.45 mg%, President &% 284.24 mg% % Fiesta =&
20634 mg% 2 JElton, & ¥y @ JlEH wo|n
£ Special#} Fiesta %—5—.‘%_13]— President EZo||A] 717 =&
=S JERSI

o M
fr

™ o

S

lo ™= R
£
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