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The purpose of this study was to investigate the value of residue discarded after harvesting a species
of pepper (Capsicum annuum L.). This study analyzed the physiological activity and cytotoxicity of a
fermented extract and a hot water extract gathered from the residues of the Cheongyang pepper and
the Nokkwang pepper. The total nitrogen, phosphoric acid, potassium, calcium, and magnesium con-
tents of the fermented extract of the Nokkwang pepper were approximately twice as high as those
of the Cheongyang pepper, while the hot water extracts had similar levels of these components across
both peppers. Among the microelements, only boric acid, iron, and silicon components were detected,
whereas zinc, manganese, molybdenum, and copper components were not detected in either extract.
The total polyphenol and flavonoid contents of the fermented extracts were more than two times
higher than those of the hot water extracts for both peppers. The DPPH radical scavenging ability
(indicating antioxidant activity) of the fermented extract was higher than that of the hot water extract,
while the ABTS radical scavenging ability (indicating antioxidant activity) of the hot water extract was
higher than that of the fermented extract. A cytotoxicity test was conducted on the extracts using an
MTT assay. Both extracts exhibited weak cytotoxicity at all concentrations for both peppers. These re-
sults suggest that the extract of residue discarded after harvesting these peppers could be suitable for

functional feed or agricultural materials.
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Table 1. Chemical composition of fermented and hot water extracts using residues after pepper harvest

Extract Variety pH OM” TN POs KO CaO MgO Zn Mn B Fe Mo Si Cu
********* w/v) ——————— —————————-mg/kgw/v) —————-
Fermentation Cheongyang 342 116 007 001 004 0017 0.019 ND? ND 3 22 ND 7 ND
Nokkwang 350 121 011 001 011 0.019 0.061 ND ND 4 17 ND 14 ND
Cheongyang 751 017 003 003 011 0.010 0.053 ND' ND 17 31 ND 14 ND
Hot water

Nokkwang 755 018 002 001 011

0.013  0.067 ND ND 24 22 ND 8 ND

YOM: organic matter. ?ND: not detected.
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Table 2. Polyphenol and flavonoid contents in fermented and hot water extracts using residues after pepper harvest

Extract Variety Total polyphenol (gallic acid mg/g) Total flavonoid (catechin mg/g)
Fermentation Cheongyang 29.3+3.2° 6.74¢2.1°
Nokkwang 27.0+3.4° 6.942.7°
Cheongyang 11.1£0.7° 3.5%0.9°
Hot water Nokkwang 15.0+1.2° 3505

Results are shown as mean +SD (n=3). Mean separation within columns by Duncan’s multiple range test at 5% level.

\4

FAUToRRH HMEE FEAE T F e FF
A EE, 7.93-14.26 mg GAE/g dried weight -3¢
B -E 11.04 mg GAE/g dried weight® YER ATt B
1T o2 2 B A FEFEEY FFEG U
A Ystth Jeong S[14] =4t g7} 3EF S YL RE
gs F29s 5 & de FFS AT, president
FENA 2632 mg%, fiesta FE | 24.69 mg%, special F5°l
1875 mg%ehil Rug=H, ol & A9 AgnFu =3
1Ff BaFEERYG Y FFooy dxrEey T
FEOE =4 Ut ols F534 FE7H9 Aol 434
2, FEWHEC] B27] Wi A3 Aelrt v AR

o o

& Eglrz0|E 382

13 78 £ B AAEERH 28 F
EFHRo|E FEFE cateching EF
ZA3}E Table 29 YEM AT HFD
21 mg/g=AM EFFE= 35509 m
FEs Jeien, 535 Haxs
g2A 4F5FEE 35405 mg/gith 34 mg/g
et It Aot 53153 F St
T Edd s gF AR Has g
o o 2uf A% E& FEFE YERSIT Kim (23
A aHEHE EAF 4FFTES
& cateching ZEFEAZE A

°

2.009 mgCE/ g%

N
i
il

r o

o mx
fiu
>
oo
QL

e
e
FD‘I
5
o

o &
0w

o oss.q% He o
~

i
i
off 2 T rlo

]
I+

rlo

=
aQ
~

rlo
SN
o
I+
N
oo o N o T

oo
ox
o
frl
ofye
il
i)
[t
b=
S rlo AN [ rlo
Iyl _14._1
o oot £

k)
OEIL
=l
o
S

27V @0l w3t B3t ofs & 439 AduF
U =s3aF $aFSEET 2l A% e TS vl
1, eFFEed FFds AT FEFE Ut AF
T 1F 4T O EHY querceting EFEHE AHESto F
EeE ot & Huang S[12]0] Ruged, 1 A%
424-10.07 mgQE/g dried weight?] 2.2 FF 1 & o]

7} goha go B FFE 6
weight= & 499l A4} FuFe wuxEE 3

F3) S U ol nFE

DPPHE 0|&%& radical 27 &4

A2 AU REkA kst 24 ZAT ol d
AHEE 3 9lE DPPHE ©] 43 radical 274 &4 $9& 15
T T AAE FEES UWHOE ST AAE Table 300
YER 2t} DPPH radical$ 50% Z4sted 483 25
o] $%& ICs (Inhibitory concentration 50%) # S & 3}
AR SFnFo LAFZEL 556 ug/mlE 71 52
FarstE o YehlilaL, Agnse deFEES 1,243 ng/
mlZ 7HE e dakst e s Yeh gl
ot ¢ mA R TEaFEE
stgjo] =& Ao E eyt of
As4 ggEe] dFFEERY
7] W&ozt #dE . Kim 5[23]
¥& DPPH 22 &7522 24
o 70%9 27 A4S e
U 13#5FF 7 DPPHES &

o Rugd+er 53as

.
o N
izl
o

s
]

¥

v
e
i)

o
iiea
e

e

ox, M iy

= o mn
T
ke)

f
N

£ e tot
4
2,

il

ful

T

T oo Mok rr e b

z rlr

!
o oot

)V

o
=
. 2

rlo

S
ki
o
(o,
o

-

rol
i
KT
2
>
o
oQ
(S

. 2
=

ogk
B
RO
=
Yol
=
=
ofrt
o3

Ir
::l‘
o
M
f=
>
lo
=
=
Shd
1 R

> |o
b

ook FiN
tlo Kl
e
i
__),4_1

to g N St
N
.

;%
nU
aw
I
3
g
on
5
rlo
k=1
B
N
ofN
= rlo
ox
o
frt
<
=
>
o
i)
iuj

0L
[
N
ot
o
o of
BN
>
:
=
o
2l

15 mg/mle] & WA=

Table 3. Antioxidant activities of fermented and hot water ex-
tracts using residues after pepper harvest

Antioxidant activity (ICso)

Extract Variety DPPH ABTS
(ug/ ml) (ug/ ml)
Fermentation,  Cheongyang 359.9+9.8°  1428.0+13.1°
Nokkwang 55.68.6"  382.7+12.3"
Hot water | Cheongyang 1243.0+11.4°  286.3+13.8°
Nokkwang ~ 1183.0¢5.5°  305.6%14.1°

DPPH: 1,1-diphenyl-2-picryl hydrazyl, ABTS: 2,2'-azino-bis-(3-
ethylbenzothiazoline-6sulfonic acid), ICsp: Inhibitory concen-
tration 50.

Results are shown as mean + SD (n=3). Mean separation within
columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Cytotoxic effects of fermented and hot water extracts using residues after hot pepper harvest on cell line RAW 264.7. Cell
viability was measured by the MTT assay. FE-C: fermented extract-cheongyang. FE-N: fermented extract-nokkwang. HWE-C:
hot water extract-cheongyang. HWE-N: hot water extract-nokkwang. Results are shown as mean + SD. Mean separation within

columns by Duncan’s multiple range test at 5% level.
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Foll ARE W) A 4% A FE&E EA= 10 pg/ml
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