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Abstract

The purpose of this study was to confirm changes in flavor and taste characteristics of black pepper by combining
nonthermal sterilization treatment methods, namely intense pulsed light, cold plasma, and ultraviolet. After treatment,
lightness value and hue angle of black pepper were decreased. The difference in chromaticity between samples before
and after treatment showed a significant difference of 6.11. The piperine contents before and after the combined non-
thermal sterilization treatment were reduced from 28.44+0.25 mg/g to 20.4+1.06 mg/g. The results of an intensity test
showed that the color and flavor of the sample became darker and weaker, but hot and pungent were not distin-
guished after nonthermal treatment. The flavor profile showed that the intensity of cool flavor was decreased, the
intensity of nutty taste was increased, and other sensory languages did not show any difference. Although differences
in flavor and taste were distinguished in a cooking application, the differences were not significant.

Key words: black pepper, intense pulsed light, cold plasma, ultraviolet, flavor and taste

M B

S (Piper nigrum L)= AAIFSZ g A
T SHE QIE7} FAA ol %
4;%5}04 5’“”0“ 5—5101 g’?_

alcoholv, aldehyder, ketone
L R e e plpermegi
Piperine> 52| w23t} o
gk opug} oF g, A, 0 —‘?‘Xﬂ, al}zl:
Hth(Park & Im, 2010; Park et al., 2014).
3= Ao e nAdEd 2dE F e
W, Salmonella spp., Escherichia coli 52| 1]A&E0o] T
oM AZHATL B EATE AR Sl A A 7ol A

T Qo] A4
Az ol A&

oodxE 2= 9lo

=1

*Corresponding author: Jung-Kue Shin, Department of Korean Cuisine,
College of Culture and Tourism, Jeonju University. 303 Cheonjam-ro,
Wansan-gu, JeonJu, 55069. Republic of Korea

Tel: +82-63-220-3081; Fax: +82-63-220-3264

E-mail: sorilove@jj.ac.kr

Received May 9, 2020; revised May 20, 2020; accepted May 21, 2020

126

5 9 F3oA dut Al 10107 CFU/g, Bacillus
cereus 10>-10° CFU/gS. 2 2 QU EE HItH(Park et

AeEe x4 JEE 3

=1
T
=
]

al,, 2018). YHtH o2 F 39
Ao ghto] o]Hi, AxE
A gk A Fol AR 7F-2A Fell A
FotAY AF wi) AHE 4o
) ThH(Hertwing et al., 2015).
b‘ig]. 7re 61:/\189,] AL;L H]—HJ
A 2], microwave # ], 54 A7 Tl
&EJ,}_O] 7-1:1 okzﬂ /\é,trl‘g x}T'_ = 1H§J:_
sta low, ——O] et Al AN LFe 2 3ol
o 2405 B4 42 S98tHCho et al, 1986). ©] 23
AL dds] Y8 Y B2 A 717 (high voltage
pulsed, PEF), %39t (high hydrostatic pressue, HPP), &2
Z(intense pulse light, IPL), A& Z&=vkcold plasma)
T OFE virbE A o]l A7rE AL ATK(Shin et al,

v
=
T AEe
Z?]_ o

KR
==
o

2010).

SHAIRE S7EA] At W ol AEFW e BE MAES A
A glaL, B2 G890 Aol ofH e tE At
s3] 23S Bl AF RS grs] 93 =8
o] A&E AL Utk A7 Wt IS T $59



H7kE gkl

A2 Gwak et al. (2018)2} Bang et al. (2018)
FollA A7 At7]es Hested ‘:’Vg ‘\'_lLoﬂ
T 7ﬂ3’+g HJ—O} Z]“} ”"\EL A

O

Safety, 2020). 221} A x ]i S >0 X
ox AR =7 W&ol #H5H 5d0] UH—?— %ﬁé}ﬁ}(Lee,
2009). WA B AFdM = ME O 379 HrtrE A
# @R, A Soxel AoAA S B 3

02 ol gale] At AG F e 7174 B2}
W5 54 Alolo] JAAAS T3 FAHstE B8
it

Mz %
Mz

5 ZF(Malaysia)x= C 3 (Seoul, Korea)ollA] vl 3}
et A de] A Ee A FEA AR Fekxut, A48
A ¥ §Aak7d=] (Dukyoung Eng. Co., Seongnam, Korea)S
o]-gato] At AP A& A EE ARSI A8 4
A= 2 FHe FFE FH 23,000V, 2 Hz)9
A Zak=uk(1kV, 30 Hz)E 387F <xp2 oz 283
S ZF9]4d(253.7 nm, 40 W) A2 E YAk Aol H
Zok A7e] AZE 5emA e, °F 1,200 mmE 4.6 cm/s
o] £E=R 2637 olFstith A+ A F A= Azt
a3+ 0511og CFU/gA Y. 71714 43 #5H7ME
23 Agg] AFe] AEE warning blender (HGB25E,
Warning Laboratory Science, Torrington, CT, USA)S ©]-&
3Fe] high @AIA 287 B4 & 35mesh 2ol W& o
A8t ATt ol % ?*U] HES 98 ¢Fvlw A 9
$-A) o] o} WR3 F 20°CAAM HAST Aol AR
¥ A5 (Kwang Dong Pharm. Co., Jeju, Korea)2} EAREA]
o] 7|Fo®E AEH ANFEEFH AFEFE(C Cheiljedang,

Jincheon, Korea), =¥ 4=3Z(Dongwon Homefood, Asan,

Korea), 223171, - 59 AAE= AT P vFEAA Fuf
she] ARE-3HA

M=
H|7FE o+t
dl A& 3eme] 93
HaHA 7o 3 ’ﬂEﬁ](CR 400, Konica Mmolta Co Ltd
Tokyo, Japan)E ©]&3}e] L (HX%, lightness), a (FA %,
redness), b (%=, yellowness)S =3It} 33 whHE
25l HEFo 2 Ao, & WAe =
96.81, a=0.02, b=1.70°] At} 2’37} (hue angle) tan"(b/

F59]

oI

] ) 54 nisk 127
)l 2 Axtetgon MTIHAERE dd AE A FFE
71F20 2 o] 7} A m ZA A glgte] AlLtellon, o
& ol els) A,

AE = J(AL): + (Aa)* + (Ab)’
Piperine EiZH24
39| piperine FEFS TS

=2
H7HE HEdd A5
Lee & Shin (2019)¢] S Farskdch. Agilent 6410B
Triple Quadrupole LC/MS (Agilent Technologies, Palo
Alto, CA, USA)E AH&3tq LC MSMS WHOo=
piperine $#HS AP om, AJFEE MeOH &0
0.1 g/mL =] = 5 1/1000 34 ske] ARgslTh. &4
- piperine (Sigma-Aldrich Co., St. Louis, MO, USA) 3
=89 1, 10, 100, 1,000 ppbS FA35le] A& HAFAS
EZ peak W3 S 2 XH piperine &HF-S AL

_I_I>—.\J-47 |. _U_H E‘I
4~ﬂﬂ~mg%ﬁém@ﬂ

(2008)
Ho=Z xﬂéﬁ 671¢] A B
2 Hrtele 5 TEE &9 7&5

==l 80% 1*0
=R =
oz 60°C°ﬂ 1 0 5
Z3F 1179 A8 :’vj——"r] 74/\}‘3‘4(rank1 ng
Y

L 2~ 0
e 5 sl =9 %

AW 5

80% o’d<l g 13%‘% EH*JQE HAREA
o} 2248 ASHE 7
st 218 ﬁ%‘i@’}‘ﬂ A&t & A= A
gtw 713 H 82 919 3] (Jeonju University Institutional
Review Board)?] +?1S who} =3 E|ITHIRB No.: jjIRB-
2017-0911).

NEX e

AR el AeE Al sl
Alsatsl o, L&} gk A}Oloﬂ
Ao As A =
< 7ol &9 $§} éﬂ_*&—e— A ﬁ}o} ST Al

B7F dEe A, &, et 39 ol X*Eol‘ii—o_fﬁ, AA]

1o
=

H AIZE FA9E 2HS BT 15¢em line 99 A5 7H9]
A= 2ol g FABIES St AL o] 72 Hxo uhE
AEE FAGIES siglow, YA FES 54 gt
ATt Ast s o= rteksith



128 ol - WA
Table 1. Preparation recipes for cooking application
Prepared foods Materials (e Cooking procedures
Diced beef 100.0
Sliced turnip 200.0
. Water 1000.0 Boiled for 15 min, then sprinkled with
Beef radish soup
Salt 4.0 black pepper powder.
Soysauce 10.0
Black pepper 1.0
Cream soup powder 100.0 . .. . . .
Boiled and stiring for 10 min, then sprinkled with
Cream soup Water 1000.0
black pepper powder.
Black pepper 0.9
Beef bone soup Sagolgomtang 1000.0 Boiled for 10 min, then sprinkled with
Black pepper 0.8 black pepper powder.
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Table 2. Properties of black pepper before and after combining

nonthermal treatments

Before After val
treatments  treatments £ o 0C

Color

L 42.1+0.75" 36.2+0.72 0.001"

a 1.6+0.11 1.94+0.10 0.047"

b 6.5+0.33 5.1+0.41 0.005"
Hue angle 76.0£1.53 69.5+1.35 0.001°
AE 6.11
Piperine contents (mg/g) 28.4+0.25 20.4+1.06 0.006
n=3
YMeantSD

*p<0.05
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Table 3. Sensory score of intensity test for black pepper before
and after combining nonthermal treatments

Before treatments ~ After treatments p-value
Color 4.7+2.00" 6.5£2.00 0.000°
Flavor 10.9£1.55 7.8£2.61 0.000"
Hot 9.3£3.03 9.0+£2.85 0.352™
Pungent 9.2£2.93 8.9+2.39 0.260™
n=17
YMean+SD

NS: not significant
“p<0.05
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Table 4. Intensity values of attributes for black pepper before and after combining nonthermal treatments

Sensory attributes Definition Before treatments After treatments p-value
Cool Pine needles toothpaste 7.15 4.62 0.003"
Peppermint 7.46 4.85 0.002"
Red sichuan pepper 7.92 6.08 0.016
Flavor Green sichuan pepper 7.00 5.69 0.068N¢
Grass Dried pine needles 4.85 4.92 0.506™
Peppermint 5.69 4.46 0.1478
Wood Pine tree 5.46 5.00 0.385™%
Medicinal herbs Star anise 5.77 4.85 0.255N8
Hot Cheongyang pepper powder 7.23 6.31 0.144"8
Wasabi 5.69 5.62 0.384"8
Taste Pungent Chinese pepper powder 7.69 7.00 0.104™
Astringent Green tea powder 5.15 5.00 0.366™
Nutty Perilla seed 4.77 6.00 0.045°
n=13
NS: not significant
*p<0.05

Table 5. Sensory score of foods prepared with black pepper before and after combining nonthermal treatments

Cream soup Beef radish soup Beef bone soup
Flavor Taste Flavor Taste Flavor Taste

Before treatments 7.0+£2.64" 8.6+2.54 8.8+2.19 9.3+2.46 7.5+2.28 8.9+2.50
After treatments 6.5+1.86 7.842.57 7.0£2.32 7.6£2.64 6.3£2.27 8.0£2.13
p-value 0.257 0.224N¢ 0.011" 0.035" 0.042" 0.088™¢

n=21

YMean+SD

NS: not significant

*p<0.05
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Fig. 1. The mean attribute intensity value with flavor profile of
black pepper before and after combining nonthermal treatments.
M Before treatments, A After treatments.
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