Food Eng. Prog.
Vol. 17, No. 2. pp. 159~164 (2013.05)
DOI http://dx.doi.org/10.13050/foodengprog.2013.17.2.159

TR

Food Engineering Progress

= 1= Tko| = = _
sl DT el Halof ofst afHe| Fmo| AT

AR - ZofR - F3)A° - AR
At sk AFAAATA, ARAFE), AFicha A EFAA S, dFdisha 4zttt

Sterilization of Yeast Isolated from Makgeolli by Intense Pulsed
Light Treatment in Batch System

Bora Kim', Ae-Jin Kim’, Hee-Jung Hong’, and Jung-Kue Shin'*

'Food Industry Research Institute, JeonJu University
“Sempio Foods Company
*Department of Traditional Food Industry, Graduate School, JeonJu Univesity
Department of Korean Cuisine, JeonJu University

Abstract

Intense pulsed light (IPL) treatment is one of the emerging non-thermal techniques being investigated as an alter-
native to conventional thermal treatment because it has been proven to be effective for microbial inactivation in air,
water, and foods. The aim of this study was to evaluate the possibility of using IPL treatment for the effective inac-
tivation of isolated yeast in makgeolli. The key parameters of intense pulsed light are light intensity (input voltage),
treatment time, frequency of pulse, and depth of sample. The results show that there is a significant reduction of
population along with an increase of light intensity and IPL treatment duration. The highest level of inactivation
achieved in this study was approximately a 7 log CFU/mL reduction. In addition, the inactivation rates of yeast cells
decrease with increasing initial cell population and depth of samples. But pulse frequency did not affect the inacti-
vation of yeast. Temperature was not changed during IPL treatment.
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THCho et al., 1996; Shin et al., 2010a,b).
FEX2 7)e2 AL A(ultraviolet) P F-EH =4 A

(near infrared) YH7FA ] W2 Wele] W& 2 A7 =
Abete] A FHolU A AFS Htste 7IEEA F

=
2 Ak, Y, BRAE, AL, FOINE 5 AN ol

WA 2% Sl A&k A7) ol FoA k. FE=
7159 A+t 7172 UVE Y, 53] UV-CE 4] apdel ¢
gk DNAS] &4, &dwole] i 59 Fx83 ®oly
%4 3} 5 z4(photochem1cal) g eke] ]38k Zl(Marquenie et al,
2002; Chun et al., 2010; Schenk et al., 2011)2% pyrimidine

dimers®] FAdol 9|k Al E-A2] 3l (Bolton et al., 2003),
photoproduct®] BAJoll €3} single strand®} double strand2]
3}3], cyclobutane dimer®] B4 S(Slieman et al., 2000)°]
o)t A FAUA 7} A F FHol| Ao FTH| EA)
sh= PAEC] B8 Fste] €4 AE S dotite Bd
(photothermal) & ¥} 5-¢] X 3 (Hiramoto, 1984; Dunn et al.,
1989; Wekhof, 2000; Wekhof et al., 2001)7} JoH, FH=
S 94 B} FA3 ®lolrt obd vl A &3 &
= 7k Yo ofgt E8F FA ol 9§ A+ 7] (Cheigh
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et al., 2012; Chen et al, 2011) 5°] RIFHI O} o
L 3he] 71k fJs] APES Yo7]7] B olgg &
FHEo] BT FFA o= g5t ApdadE e+ A
©.2 BITKShin et al.,, 2010b).

< g4 oisk As=rF A vl A F7ksh
WA 2] Aol AA /3Agstainh. gt gk Al A sle]
S5 wt LA E =] AFFA el g
2817k 3 A3AFskal ATHMIFAFF, 2011). 28y 2hd g
= e AF T AEske GRIE rAE st AL
o2 gy dule] EAE N Fjd o g Algka) 4uko]
Z7teted F29] Fd3srt o# - (Lee et al, 2010a), A
& F HEolA UEhde thdgt o]skehy, mAdE A W
slol] s FHe gk So] WA I 2 o] mE
AL Ao gEo] A4l YEbdth(Lee et al,
2010b). 28]aL ol Akl ol Fafju}; 4kl 7|
7] Wl BEY IS fste] dAE] dAS e
w22 kel wd) dejl o3t A 3 @ WA, s vt
A A, w2 e 5o =84 4 HEkE =
g5t FEHS AsHAl7 Aol AATHJeong et al.,
2006; Lee et al., 1991). o]& 3t EA|H-S sj235t7] $IslA]
9] & o] &3k B WolF S (Kim et al, 1975),
AL A el S8 (Lee et al, 1991) 52| oz W ol
A= o obH7A] B9 {54 A B s A
AE A3 s Ae 5 Aol

2 AFolA= UV o] miAlE 127t =2]
sto] ERd oA gk SR thet A+t
of azkstal wh e o] A2 st WH e
g 7| 2A R 2 &85t} skl
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ABrta & HiEEA

B Ao A8E J 5 (Saccharomyces cerevisiae) T
= Alsel AuiE AL Qe AR RRE e st AR
< SHAth ®2E ¢F= pHE 3.5+102F 9E potato
dextrose agar(PDA, Difco Laborotaries, Detroit, MI, USA)
o 250 gl Adplealel 4oce] Wl waRA
AT A9 w3l A4 JHE sl fA8
7] glete] AERE B BEE FUNAZIE 23 0T
°]Z YM broth 50 mL7} ]9l 100 mL 47t Zeh==
of HES F 30°ColA 24 A7 AufFatTh. dul g
I mLE 3} 50mL YM broth7} ¢ 4& 100mL 4+
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Daejeon, Korea)sto] Ao 574 & $5 8ol 717 1 3
AHe & dAetete] ARESIAATE o] W HF 44 sET

HV trigger power

Cathode : ;
=~ Lamp
e — Sample
|O ol (P "I~ Spacer
_
Flulse Contrdl
AC De

o]

Fig. 1. Schematic diagram of intense pulsed light system.
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o7 FAEAA AUtk A4
AT RS A A
HAAE ARt om, &nld
HEE DC AYSZ 0-1200 VO] AHA
AEE 3PPy, ARE S IEste] 1A 1
5 stk AM7Fs g =9 (frequency)= 1-50 Hz=
ZEor, 13 458 + Jde A HAd 60 +2
of AR F27t 7H] RES stk A8 3
A7 2] A8 AYE 2AE F UA=FE TS o]
spacers E&3=E 3FSTHFig 1). AFHEE 392 Xenon
XAP series®] flash 3 3Z(NL 4006, Heraeus Noblelight,
Cambridge, UK)Z F& xenon 7[22 FZ15 0] glo] 3
2 RE YE o]FoU|7] 84 = xenon 7FEE 7]A|
A Z=uE PAAIAKSE Xenon 7HEE o 7]A]17]7]
A3 triggering HA HAES 16kvolH, AAFH = 600-
1200 V&] Zsto] Fg 5 ofoF gt} 18]35 Xenon Lampll
Al A E = T A ERLS UV FH o FFE AlLjst
3L 300-600 nme] 7HAIEA dAedA 7Fe HS BAEE
= A = A th(Fig. 2).

Sy a8 AHEe #AVF 2EE FyRE AsE
500-1000 V, 3w A ¢} AZAbole] A 6.0-9.7 cm, FI}
T 3-10 ppse] HHolA FH2 AP E st A7t
& 10-120 ZALo]oll A QJ o] o] Al7hS Adefate] A 2]skd
@ AlF Zolo]| wtE AbEaFe] Adoe wde &
g S217]1 7R 8l st = 4000 rpmell A4 102
AT $ 0.85% A Aol A st 27+
°F 10" CFU/mLE 9 § o) AJ59] Zlol& 2-
2 23] 1000V, 5 pps, 120 27F 223k}
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Fig. 2. Energy density profile of Xenon lamp by intensity
pulsed light system.
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o YERHA E} A9 a5 XA Fhel T A
o AI717F 245 FolM vdee Yo Al7le Azt
1000 Vol A ‘%‘Z:ja ARE S0sec & EE o] APESI=
B2IE HYoH, 800 VolXE EE o] AbEst=H
100 sec®] Al7ko] A, 2yt Aoz o= ofgh WS
A7) E 650 VOl = 120sec *18] F-ol| 3.6log CFU/ML,
500 Vol A= 0.3 log CFU/MLRES] AbE @32 Bt &
Ao Wl A7|eF HEA|ghe] mE APE A4S HH
500 VE A9t Azl AZHH o] APEstr] Alztete]
2o g Apdo] o]FojA] 1A A E|Al7kolut tailing &
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Fig. 3. Effect of light intensity (intensity of voltage) on survival
fraction of isolated yeast from Makgeolli. 2 500 V (R = 0.9551)
A 6350 V (R? = 0.9716), (1 800 V (R* = 0.9944) l 1000 V (R =
0.9868).

ol YeRIA] gof FE 2 Ahto] tailing®] fithe 7159
A+ B3 (Kirshnamurthy et al, 2004; Otaki et al, 2003;
Wang et al., 2005)9} € x|sl= A= B

7tg4tollA D 32 250 & g i/ﬂ FHE =
B2 Aol = 7HEA S 250 sPele HEE W
o AI712 & & Utk wEba] gle] Al7]eF A A7kl
ofgh AbE dollA A HFES FHste] w47 @R D
e AALSE A= Table 19] VeI AlME DR
B w48 @5 E 1000 Vol A= 8.2sec, 800 VAlA &
15.8 sec, 650 VoI & 30.7 sec® Fe] Ml717F A-SF=
D 32 ZoAl= Ao® Bhstom, 500 VoA = D 3tol
487 sec® At a7t A9] glv ASE e

|

¢

Frequencydi| [}E AlE S}

Frequency”} 214 2] S 19| APdol n|X]= FFS dolr
7] 9l5ke] Wel M7= 1000 VE A3 frequencyS 3,
5, 7. 10 pps= WSA|A B2 A2 E ST Fig. 400 A
ZIAIZ ] W2 frequencyd AFE &S UESITE Luksiene
et al.(2007)9] frequencyol] W2 vjAE2] APE 35 B
22 A7 eME B2 A E SIS A$ frequency”}
ESTE 52 AP S37F UepA R Al BabaA] o

Table 1. Effect of intense pulsed light on DIPL value of isolated
yeast.

Voltage Death rate (s™) R?
500 V 478.50 0.9551
650 V 30.74 0.9716
800 V 15.80 0.9944
1000 V 8.23 0.9868

* Treatment condition : 500-1000 V, 5 Hz, 10-120 s
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Fig. 4. Effect of frequency on survival fraction of isolated yeast
from Makgeolli.
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Fig. 5. Influence of initial cell concentration on the inactivation
of isolated yeast from Makgeolli by intense pulsed light.
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Table 2. Transparency and death rate of isolated yeast at different initial cell concentration by intense pulsed light.

Initial cell concentration

Transparency*

Death rate(s™)* R™
(CFU/mL) control® IPL-treated" <)
10* 99.96 99.98 9.84 0.9499
10° 95.82 99.98 10.90 0.9231
10° 50.01 62.29 10.75 0.9465
10’ 391 4.00 28.16 0.9839
*Transparency measured at 660 nm

® Untreated
¢ These samples were measured after IPL treatment at 1000 V for 40 s
4 Treatment condition : 1000 V, 5 Hz, 0-120 s
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Fig. 6. The effect of the depth on survival ratio of isolated yeast
from Makgeolli by intense pulsed light treatment at 1000 V for
120 s.
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Fig. 7. Temperature profile on liquid samples of various depth
during intense pulsed light treatment.
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