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Contamination level of commercialized pepper and sterilization
effect by intense pulsed light in batch system

Jihyun Park and Jung-Kue Shin"*

Department of Argofood Resources, National Academy of Agricultural Science
'Department of Korean Cuisine, JeonJu University

Abstract Twenty-nine pepper products commercially available in the market were collected and investigate for
contamination levels. Pepper products purchased from traditional markets had a degree of contamination of 10°-10" CFU/
g aerobic bacteria, 10*-10° CFU/g Bacillus sp., and less than 10> CFU/g yeast and molds. Organic pepper showed a degree
of contamination of 10* aerobic bacteria, 10°-10° Bacillus sp., and less than 10" yeast and molds. Intense pulsed light (IPL)
treatment of 10 min (1,000 V, 5 pps and 4 cm sample-to-lamp distance) showed a bacterial death rate of 1.45-1.55 log
for whole peppers, and of 0.8-0.85 log for black and white pepper powder. The sterilization rate using IPL was higher
than that using other non-thermal sterilization methods, such as ozone treatment or low-pressure discharge plasma
sterilization, indicating that the IPL sterilization method may find potential application in the industry. However, further
studies may need to be conducted to enhance the effect of sterilization.
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cereus, Bacillus subtilis®} 73S w|AYEE0] AEE o] 7FA =3
AEE FHAIIAY HF5S o 7tsio] e Fem 1
I QITEEB-10). HZ vFAAE A AMYE FF] drd
gt 2PAS olfE FFo| H7|% sk aL(11), American
Spice Trade Association (ASTA) (12)91X+= 35 X33k oy

IR

TT=E u Rl
FRAE7 mAE PR 8 3 AlEE Basion,
Sofia®} Joseph(13)y2 FA 8} 72 Fo] o8] dojd th9]
AE= AMEE BISPHA 2 QAT CE Salmonella, Bacillus,
Escherichia coli, Clostridium ‘5 TFFH oo o] =i S-S
BT Lee?t Cheon(14)2 HujoA] =i = 59
Al 50X10%-2.5X10° CFU/ge] dut Algo] Ak A=
Fstglon, 9o ArFAAME FAKEE PlAES]
YERA AL QITk(15,16).

=

S} supl ge FAURE Ao, 2, W) 5L o T
Az Ao] SRS 99 A PO o U8 A o] (ethylene

oxide)} Z2HALALO] = (propylene oxide)o} & 3}8F oFEg

o]l &3 F=x18(17,18), AN 2AK19), 71421 (20) T2 A
A2 g sl o, o]F A gES AX B AF] A9
= 8B F X, AL sl AR AFES MG T 2H F
A3t AFS A0 Yot AAT A AMSEE=
FTSH2Y A9 A PG E F AT A
et SAEHS AT & Jon, o 719} vkt 3k
oy} Zute] f3lAdo] Qar, WA Al gl Al bl
g z7] Adujn|go] Hol] 31, WAk AFE FAJREZ 3] F
ARl &Mz} 1A0] YA, FTIAE e FREEES SVHIA F
A, A4 2 FE5AH BAVE DA 5 Qo] FAFEE Ao
2 dgEn
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FE2 71ed AWy fARE AR, 249 9 7R
o] Y& dY9 S &% Al7Rs<hl s ET}H 15,000-20,000
FH 2Abete] Hof| o F4
o3t mAlE 9] DNA 3] & B8l €& uAst
3 APEATE V1ERA AEY % 2 EEVIHE A%
4 g e 7IEelth21,22). BE2x e 7HE At 7Es
2] #e AZHEet ] mAES AT FRE &
s e AH @23y 7L dof Ao mxEztel 22 A
ZA %(2425) A2 2} e ﬂﬁﬂw(%) ol-%4(27) 52l tt
& Folle] Ago] AL ATt
= AlsollA] vl o 91L FFo] MAE
ZARIAL F39] kS Frsly] fleh wh
2l X875 ol&ste] FE2 A 4% T mAE A
dARAEE AW R} 33

= 2 e
L]
B A0 AHgT FHE AF Al Y AEAY, 871
WE, BgelEel fhoheln »t— AE TSR, HEAR

NX 10%, F71ERENA 3%, I rtENA 1}‘
AEE FHsIAT AEAGelA FYHgt $5= 55 (peppercorn)
o FejR Qe =2H JEjolx HAlste H7} Hi e
AEE FUsIA o, f71% WES} Y REA YT AE
= X234 FeH=E dsks AS TYsth 2 AlEe] YA
o} T3o] e} A, YAAE Table 13} )

% 20%°]

( o

L= AL fs) YT AR 1g& 9mLe] A Al
Mg & SAA Sy os A wieR SMsislth Jdnt

2 plate count agar (Difco Laboratories, Detroit, MI, USA),
Bacillus  cereus™ mannitol-egg yolk-polymyxin B agar (Difco
Laboratories), &% % #F°]= potato dextrose agar (Difco Lab-
oratories)E *FQ“@} T0Eg Tk ublFe 36°ColA 2441 7F
HjoFslolal, a2 FgolE 30°ColM 72817Y, B. cereus= 36°C
o4 48N7F Wl ¥ B iAol FHE AR ATl
CFU/ge. 2 JeRRATH JEE 30-30070 Alole] AL A<s)

trigger power

Pulse
DC Control

931, 7k 84wz 38 o) ge] wie Aysiel Sy,
TEA M2 A2 W X2y

<

HA X
Al ARgE FEA AP A= Park 5(26)°0] AREE
I 2 AR ALFTEE, 22O, Al AR T
Ho] ek Aol AH-E AU AC 220V, 50/60 Hze] &
Aoln, oA w7 et B2 = 1-50pps (pulse per
second)°] 22, 139 25T = A= A A7 608t} FH
2 Aol AgE FYL xenon gass WG HGA|Fe Ao
2 F5e A= 7aE S3E oA 9= Heraeus Noblelight XAP
series lamp (NL 4006, Heraeus Noblelight, Cambridge, UK)&
ARSI Foll A wAEE Yo Al7l= Fdel rkEE A
Hel A7IE IEe® AAEth AE87]e Fdogsy
AE s Yol 9RE =ZEA] FES 7] 98] H249] of=a
g5 ARgsle] AAE ] Fboxys HELH, $5E5 "ol A
ks 3] B FAY 8715 A AL, L 3
A% 87] Atele] AZE 2ET F =S A THFig. 1).
324 B BAY 7= T OPﬂa‘ ANEE 283 A3
iiﬂ*‘lﬂcﬁl ZAbE Blo] Whibe]o] ®rh g2 Hlo] zAbE < 9l
E Yol vAbES A3 S AlFste] ARgERvh FEs
“’é =5 Yl 553 AR

oX M

£ ddste] 753 9 F5, FIFE st rHEsket
55, lﬂl WEZ7FEE ARGste] 247t 1g¥ B Aeld
Z1el Al 2ol Ht 1,000V, 2= 5 Spps, A 4eme] 27
oM 1, 3, 5, 7, 1025<t i%alokzﬂ\:}.

s &3

Fd2 A N g AHrE FAE] Sl
A (plate count agar) (Difco Labortories)S AHE-3FA T} FE X~
g3 A8 1gS A EFNaCl 0.75%)2 GAF a3k & =
Atz e #o] TR ste B3 wjFd =Tk § 36°Cl
A 24-48A17F Wi & Byt wiA| 9ol A€ JeE At
o] CFUge2 et Heta= 30-3007H Aol A& AF
staon, HAES APEES 7] FFN)el e
ATFMN)E HIENNYS AMete] 2asdd Aslsler, =&
AL 7t A5 33] BhE Adste] SA 5T

2
b
o5 AN
L
Y
=

transparent chamber

| ‘

Inside mirror chamber Mirror

Switch

Fig. 1. Schematic diagram of intense pulsed light treatment system with batch chamber.
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Table 1. Microbial contamination level of commercialized pepper
Sample  Total aerobic . . Purchase place Country of
No. bacteria Yeast & Mold  Bacillus cereus  E. coli (Shop name, Market name) Pepper type Origin
Non-processed products in Traditional market
Al 8.30-8.50x10° <10 6.54-6.74x10° ND N Food store, N market Whole black Malaysia
A2 1.67-1.85x10° <10 1.21-1.32x10°  ND W Oriental medicine shop, N market ~ Whole black Vietnam
A3 1.47-1.67x107 ND 1.15-1.24x10° ND J Food store, N market Whole black China
A4 1.13-1.41x10° <10 2.58-3.31x10°  ND Y Oriental medicine shop, N market ~ Whole black Vietnam
A5 6.00-8.50x10° 10-20 3.61-4.84x10° ND L Oriental medicine shop, M market ~ Whole black China
A6 1.08-2.16x10° ND 2.78-3.97x10° ND B Oriental medicine shop, N market ~ Whole black Indonesia
A7 5.20-7.00x10° <10 4.33-524x10*  ND M Oriental medicine shop, N market ~ Whole black Malaysia
A8  4.25-6.50x10° 10-30 2.78-4.01x10° ND G Oriental medicine shop, N market Whole black China
A9 4.90-6.70x10° <20 3.11-3.27x10° ND J Oriental medicine shop, J market Whole black China
A10  5.20-7.00x10°  1.50-2.10x10*> 4.88-5.44x10°  ND Y Food store, J market Whole black Malaysia
Organic products in Local market
B1 5.60-6.30x10* ND 3.10-3.44x10° ND T Food store, J] market Whole black India
B2 1.40-3.30x10* <10 3.01-4.09x10>  ND N2 Food store, N market Whole black India
B3 1.38-1.44x10* <10 1.48-1.66x10° ND N2 Food store, N market Powdered black India
Processed products in Large discount store
1
Cl 8.00x10 - ND ND ND C, H mart Whole black Vietnam
1.30x10
1
Cc2 <10 4.00x10 N ND ND 0, H mart Whole black Indonesia
1.00x10
C3 6.0x10" ND ND ND T, H mart Whole black Indonesia
Cc4 1.00-2.00x10" <10 ND ND T, H mart Whole black Vietnam
1
Cs 24037040" 9N 177024x100  ND T, H mart Powdered black  Vietnam
C6 3.00-5.00x10"  3.90-4.00x10* ND ND E, E mart Whole white Vietnam
6.00x10%- 1.00x10'- 1 . .
Cc7 1 24x10° 1.00x10 3.59-4.17x10 ND J, E mart Powdered white Malaysia
C8  2.20-2.30x10? ND ND ND E, E mart Powdered white Vietnam
1
co AN ND ND ND W, E mart Whole black ~ Malaysia
1
C10 21'%%111%3_ ND ND ND M, L mart Whole black Vietnam
3 3.00x10'- 1 .
Cl11 6.50-7.00x10 120x10° 4.55-5.48x10 ND Cl1, L mart Powdered black Malaysia
. 1.40x10°- .
C12 2.6x10 5 ND ND M L mart Powdered black Vietnam
4.00x10
C13 <10 ND ND ND W, L mart Powdered white ~ Malaysia
Cl4  4.50-4.60x10° 4.50-4.60x10* 6.24-7.64x10*>  ND Cl1, L mart Powdered white ~ Malaysia
Cl15  5.00-1.56x10° ND 1.99-2.49x10'  ND M L mart Powdered white  Vietnam
1.00x10'- . .
Cl6 200x10° <10 ND ND W, L mart Powdered white Malaysia
F5 Fulste] FYAE, HAed, $50 FREE MYE
VI QEE 2 AIE Table 19] UERIRT, FUGLE oA
RE ¥ dolEE 33 =%3te] SPSS Version 21.0 package g BY ABANA, §7]50E, QEuE o7 22 04ns

program (SPSS INC., Chicago,

2013 (Microsoft, Redmond, WA, USA)<

FutE 33LeA 8l

*114194 AEAE 33 1070 7, f71EvE
HA= AlFE, & 2959

=yl =

IL, USA)2} Microsoft Excel
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Fig. 2. Survival fraction of total aerobic bacteria as pepper type by intense pulsed light treatment with transparent acryl chamber (a)

and inside mirror chamber (b).
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