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Changes in Quality of UV Sterilized Takju during Storage
by Honeycomb Type-UV Sterilizer

Jang-Woon Lee, Jin-Joo Jung, Eun-Ju Choi, and Sung-Tae Kang*

Department of Food Science and Technology, Seoul National University of Technology

Abstract A cylindrical ultraviolet (UV) sterilization system was developed for decreasing microorganisms in takju. The
takju was passed through 110 strips of honeycomb-type teflon tubing with 9 UV lamps (1,395 W) set between the teflon
tubes. Thus, during passage, the fakju was effectively exposed to the UV rays without loss. In terms of the overall quality
aspects of the fakju, the optimum sterilization condition was set for 4 min at 2 L/min. A 2-3 log cycle decrease in viable
cell numbers of total bacteria and fungi was observed at this operating condition. Quality changes in the UV-sterilized
takju were examined via UV irradiation of samples followed by storage at 30°C for 8 days. To evaluate the quality
changes, pH, amino nitrogen content, acidity, reducing sugar content, and viable cell numbers of total bacteria and fungi
were measured. Increases in pH, acidity, and amino nitrogen content were observed in both the takju control and UV
sterilized fakju with increasing storage time. However, reducing sugar content was decreased in both samples. The L, a,
and b values of the control takju and UV sterilized fakju showed similar trends over the storage period. Viable cell
numbers of fungi did not change in the control or UV sterilized takju during storage, showing approximately 10° CFU/
mL and 10*-10° CFU/mL, respectively. In addition, viable cell numbers of total bacteria remained lower in the UV
sterilized fakju over 4 days compared to the non-sterilized takju.
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Fig. 1. Diagram of honeycomb-type UV sterilizer.
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Table 1. Changes in microorganisms and sensory scores of takju according to sterilization time by UV sterilizer"

Sterliaondme - Fungi - Toulbacteria g Tase? Color’  Acceptance’
0 5.3%107 9.9x107 4.1440.48™ 4.5740.53¢ 1.00+0.00* 4.4340.79°
2 5.5%x10° 8.8x10° 3.43+0.53° 3.50+5.00° 2.43+0.98" 3.36+0.69°
4 3.0x10° 5.4x10°* 3.29+£0.49° 3.71£0.49" 3.14£1.07° 3.29+£0.49°
6 1.2x10° 3.2x10° 1.19+0.61° 1.00+0.00* 2.71£0.95° 1.14+0.38°
10 4.0x10° 7.6x10° 1.14+0.69° 1.00+0.00* 3.00£0.58" 1.14+0.38°

YOperating conditions of sterilizer were UV power of 1,395 W and flow rate of 2.0 L/min.

IThe scores were assigned as numerical values 1 to 5 with “excellent” equaling 5, “good” equaling 4, “fair” equaling 3, “bad” equaling 2, “very
bad” equaling 1.

9The scores were assigned as numerical values 1 to 5 with “very dark” equaling 5, “dark” equaling 4, “fair” equaling 3, “bright” equaling 2, “very
bright” equaling 1.

“Mean+SD with different letters (a, b, ¢) within the same column is significantly different from one another at p<0.05 as determined by Tukey’s
multiple-range test.
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Fig. 2. Change in pH of sample during storage at 30°C. Tukju Fi§. 3. Cl{anges in amino nitrogfel} of samPle during storage at
control (@), UV Sterilized Tukju (V). 30°C. Takju control (@), UV Sterilized Tukju (V).
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Fig. 4. Changes in acidity of sample during storage at 30°C.
Takju control (@), UV Sterilized Takju (V).
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Fig. 5. Change in reducing sugar content of sample during
storage at 30°C. Takju control (@), UV Sterilized Tukju (V).

2l
e gaige] 71dR ol &H R &F
FIFS = Aot Fig 59 7+ 2159
A & 2L FF WskE eI g UV A
BE A T #8dT o] AT o7 2717kl A
ol w2t g Wl EAlste A Ee] AAee a-amylaset
glucoamylase®] B4 0= Shddo] B AT &hel of3) A
H g 3 Bt AR JYdoR o)gHE AT F
o] Hol AR UG dFe Foj= Zlog dAvtAT(1S).

N & EFo Mz wHs|

Table 2= A% T 7} €59 A= Wsls yehd Zeln, A
5% Hunter color system®l| wel L7k, agh, b#k o2 4313t
AEFE UVE Ao =2i L 32 tha Hopon ash b &
< 7 UK Ao etk AEFe uvadETe L it
= A% 717ko] A3t wet aske Ade BoFnh o
AL 30°Ce aLollA Aol ek g5o] A whgo] £31
wo] o] Mzt o] TR ALE AT a > A Foll F
7Feleh7t ofrt Zhadhe AR YERAIAIRE A% 0dA el ¥
ate] 7k #e JERiSith SAEE YEhiE b 3 BE
AEAM A7 717ke] At weEl STkl AEE Bl
olgd M3k= 25CellA 1097 LRI Kim 5(16)2] A<t
dAete AFE BAFIUT

ME & EFe T ¥ U Z Hst
Fig. 62 AES, UVAHET9 A% F 2w4e] Wsks o

Table 2. Changes in color value of sample during storage at 30°C
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Fig. 6. Change in viable cell numbers of fungi of sample during
storage at 30°C. Takju control (@), UV Sterilized Takju (V).
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Fig. 7. Change in viable cell numbers of total bacteria of sample

during storage at 30°C. Tuakju control (@), UV Sterilized Takju (
V).
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