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The consumption of rice cakes, a traditional Korean food, is increasing annually. Manufacturing
companies plan to increase sales by exporting rice cakes. However, rice cake export is restricted
due to harmful bacteria growth, such as Bacillus cereus, during transportation or storage. This
study attempts to identify a method to inhibit microorganism growth after rice cake production
while maintaining quality. Rice cakes were treated with chlorine dioxide (ClO;) in two groups
(citric acid-soaked rice cakes and an un-soaked control), and the shelf life and quality were
evaluated. ClO, drying and ClO; drying after acid soaking inhibited microorganism growth at 4°C
and 25°C. However, greater inhibition was observed when ClO, drying was applied after acid
soaking. ClO, drying did not affect rice cake hardness, but hardness decreased during the
acid-soaking process. Additionally, a color difference (4E) was observed after Cl1O, drying (with
and without acid soaking). There were no significant differences in the sensory test despite it
containing the color and hardness tests. Citric acid-soaked rice cakes had a lower taste evaluation,
but the overall value did not differ, indicating acceptable taste. Rice cakes subjected to the CIO,
drying process after a citric acid-soaking treatment had a longer shelf life and maintained quality.
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o} H7H2= FAXKES food, Gunpo, Korea), A-5{(Chungjungone, Seoul, Korea)S AFSSH3 0 M, LA T} 4
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O] AF 2= 25 £ 2°C O AR oA FLAXKES food, Gunpo, Korea) 5755 3143 3%, 5% 74§
ol 218510 ZPstTE Ho] A1 cm A A0 2 =T B8 4 om o2 FUsto] =T thE JLAAF ollof|
Aotk AR ME2 10X, 20%, 30X, 40X, 50%, 60% HA| F, pH 6.072] 772t AE 1 ¢= H7Ist
homogenizer (Polytron PT 2100, Kinematica AG, Luzern, Switzerland)= w2 5 pH meter (Orion star A211,
Thermo Fisher Scientific Inc., Waltham, MA, U.S.A)E 53l pH#FS 5751 pH 40 EE6k=1] £ Q &+= A|7HS
sleolshirt

OLt3} A 714 22

MEZ9] o|Aks} A4 7EA A2 10°CE AA3T drying chamber (Clean air oven LBO-3050H, Daihan Labtech
Co., Namyangju, Korea) WollA] o]FoFthOyinloye and Yoon, 2020). ClO, wax(Sun clean bactericide, Mirai
CO., Tokyo, Japan)2} gas generator (Mini Breeze, Kimurasteel Industry Co., Tokyo, Japan)S A8 o415} &
4 7EAE AYAZ] B chamber W01 1 em 217, 4 cm Aol & At -5ARt F-70] H 127}E ol o|4tst H4 7}
20| L Z2A|7|H 6AIZFESE AZXAIH L, olitst A4 7EA Hhe vt YA 4= QIEE, portable chlorine dioxide gas
detector (Yantai Stark Instrument Co., Ltd., Shandong, China)-E chamber W0l v z|5}o] 2|54 © 2 2Fel-S- 713

SoAc.
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Al(Loctite, Dusseldorf, Germany)= 173t &, 0.5 mm #7]2] Z'Yd(Model PMGA-EVO2, NT Incorporated,
Osaka, Japan)= ©]-&sto] Aot 2217} QIZES 75Tt 572 test speed 0.5 mm/sec, post-test speed 5.0
mm/sec @t -2 2ol 4] 21353t

 A-Z0] A= A1A|(Minolta CR-410, Konica Minolta Co., Tokyo, Japan) & AF&5}o] 103] FHE: =451
Bt k2 ARESEITE L* (lightness), a* (redness), b* (yellowness), AE(A82H 4522 YERHICE agte] S7H= A

&, e =SS LY, bake] 7= S, e M0 e s onfRith(Lee et al., 2016). AES] 75
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+= A8 Aol W CFU/go] 6 o Urehd wff 712] 218851 th(Park et al., 2012).
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&5 Tt
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2184513 th(Heo et al., 2004). THsHAR= 271 10 — 11A] Alele]] ZHtol7} Qli= T HA of|A] o] Fo|F o™, A&
< control, OJ4Fe} HA4 7EAE 225 W, ALk HZ] $-o|ibel G4 T AE APt F3F R0 1 em 21789 H
= 1 em Zo|= et FHlokinh &2 212 1318 Aol Holb FAlol Al =] 2lom, g 7)o &S 7Rt 5
£ HEA TR QS B F TE A RE 7ok S Z|ASFTHK WNUIRB-2019-10-005-001).
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SH2]

AR of|A] dof7] A} g2 SPSS (SPSS ver. 18, SPSS Inc., Chicago, IL, USA)2 ©]-851] SA A& 51510
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Fig. 1. Rice cake pH changes during acid soaking.
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Fig. 2. Rice cake texture properties after ClO, treatment.

A, Az} 23
O}EﬂﬂlEmﬂﬁH 12 control, OIS} 4: 718 AR, T 4§ ohol] 213 pH 4 W] o415} -
l:'_

712B Al 337) 1) IS8 S501 L, 0 b Y2 LIS, Conol 71502 87 5
Ry Tyt m;—q— Zs1o] o|41sh G A @ Pt AR Fo] Aol nlAls WS SHE LeRylet

(Table 1). OFF A= o}xl 2+ control ¥} B WS} off o 4te} 4 ZRARE A 2f_t w o] -9 11.619] AAHE LEt
Higlom, fAtte] 2] 5 ol4tsl A 7EAE A 2Rt A% 12.08 9] ARFE LFEHIGIE o5 Eofl oitat a7k
2] FA T AL -gllof HA[ehe 34 B Aol GRS A=t -Fo A At S SRIskch okt
3t Gart g o] Ao n| 2= AF-ETHE HAlE BE7} glot WO A o[ AR 2 A7 v R = Gk Bl
= 7} Qlet &o] S5 A bl whet S 8113 Yu and Han (2004)2] G1E0llA 2 — 10 h 59T =3]9H &S o]-85}
of 7FflES Al Z51S ™ 10 h F<E 3R 7RIE oA B gL o] 7H =ot Bk 7w o Alxrt 7hs o2 ©

steich. Eh ZFwof At 2 AA S H7ste] MEE H71t Kang et al. (2013)2) 04—?01]/41{ A 28RS 7t
S wofl A tizatol] Hlste] bgto] frofA] o8 W AvkE LEhlilth o] 5 55to] 42 ol &l pH7} —ﬁiﬁ
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o WA LERHE e S’}J &= A3 2 AR] A= olitelda]E] Aol HiRt A=) Heto] tet
D7} F7 P ot At olm] Hare At et ARt ke LEi it
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B 2921 6 log CFU/gE WEF AT oJ4ke} 4 7hAut A 2ot § o] -9 7] w#4-7}2.04 log CFU/g O =
T7HJA 0 2 ARt ZS SRIsHI). dlid Al 792 B 5Ll 6 log CFU/gE UEFHRAT. +534t-§
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Table 1. Rice cake chromaticity after CIO2 treatment and acid soaking

L a b AE
Control 81.41+0.21° -1.06 +0.01° 13.19 +0.03° -
Control + ClO, 69.96 +0.07° -0.85+0.01° 15.14 +0.02° 11.61
pH 4 rice cake + ClO, 69.33 = 0.06 -0.59+0.01* 13.21+0.01b 12.08

All data are reported as the mean + SE (n=10). Values marked same letter indicates that values were not significantly different among the
extrusion conditions (p > 0.05).

Table 2. Rice cake microbial analysis at 25°C

Storage day (5) ‘ _Control _ Con‘trol +ClO, pH 4 ri?e cake + ClO,
(Microbial load CFU/g) (Microbial load CFU/g) (Microbial load CFU/g)
Initial 5.12+0.04 2.04+0.19 0.96+0.11
Day 1 5.75+0.06 2.66+0.12 1.09+0.10
Day 2 6.25+0.04 3.14£0.04 1.85+0.03
Day 3 - 3.57+0.19 1.94 +0.07
Day 4 - 4.22+0.07 2.39+0.01
Day 5 - 6.38+0.01 2.90 +0.05
Day 6 - - 3.84+0.10
Day 7 - - 5.19+0.07
Day 8 - - 6.83 £0.05

All data are reported as the mean + SE (n=5).

Table 3. Rice cake microbial analysis (pH 4.01) at 4°C

Storage day (5) ' 'Control ' ConFrol + ClIO, RC pH 4.01 + ClO,
(Microbial load CFU/g) (Microbial load CFU/g) (Microbial load CFU/g)
Initial 5.12+0.04 2.04+0.19 0.96+0.11
Day 1 5.12+0.07 2.66+0.12 1.09+0.10
Day 5 6.01 £0.08 2.73 +£0.05 1.11+0.03
Day 10 - 3.95+0.01 2.31+0.06
Day 15 - 473 +0.09 3.01+£0.03
Day 20 - 5.67+0.12 4.12+0.05

All data are reported as the mean = SE (n=5).
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Table 4. Rice cake sensory evaluation scores after ClO, treatment and acid soaking

Sample Color Flavor Hardness Overall preference
Control 52+£04° 52+£04° 54+0.5° 5.0+0.6"
Control + CIO, 50£0.8 51+0.5% 53+0.6" 4.8+0.9"
pH 4 rice cake + CIO, 5.1+0.8° 4.6+0.6° 5.7+0.8 4.7+0.6"

All data are reported as the mean + SE (n=10). Values marked same letter indicates that values were not significantly different among the
extrusion conditions (p > 0.05).
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