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Abstract

An ultraviolet (UV) sterilization system was developed to decrease the number of microorganisms in filtered
Acer mono sap (FAS). The Acer mono sap (AS) was passed through 18 strips of PTA fluoroplastic tubing
with 30 UV lamps (total 1,170 W). During passage, the AS was effectively exposed to the UV rays. The total
bacteria, coliform group and fungi were sterilized at a flow rate ranging from 852 to 1,358 mL/min and a UV
power higher than 156 W. Although the sensory score of the UV-sterilized AS was significantly lower than
that of the untreated AS, the sensory score was better under the condition of 390 W and 852~ 1,358 mL/min
than under the other conditions examined. ANOVA did not reveal a significant difference in pH, total acidity,
sugar content and color characteristic under all conditions tested (p<0.05). Considering the overall attributes
of the AS quality, the optimum sterilization condition was determined to be 390 W and 852~ 1,358 mL/min.
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Fig. 1. Diagram of UV sterilizer.
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(24 F94) Ax@gNA 2 §o] 7hssith A7 <
)& (L xDxH: 2,000 mm x 1,300 mm x 700 mm)-& 7} 6]
FeolH, WiEe Ad FH/7F 7H5$ PFA(perfluor-
oalkoxy) BEAFA AAE A 187149 HZERo 2 FA
HAth BAFAFE Atolo& 253.7 nme] 73S X st
I YgE AYMAB=Z(Light Source, G36T5L, Atlantic
Ultraviolet Co., Hauppauge, NY, USA) 5071 & 270X 15
3} stod At th 24 A9 o ddl= polypropylene
AA 9] pore size 0.5 pm ©]3}2] pre-filtere} polysulfone
A 9] pore size 5.0 ym, 1.0 pm, 0.5 pm ©]3}Q1 FTFAE ZH
% 3@ ARZEHE AMESIA T

JAHEIE o] &3t F&S -3 124 48 7}
QF 3 (Mhi202em, LG-Wilo, Seoul, Korea)E AF-&3}ed 370
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Tokyo, Japan)E A3l Z431dth A== A 2A (Color
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Table 1. Changes in microorganisms and sensory scores of Acer mono sap according to flow Velocity”

Flow velocity General bacteria  Coliform group Fungi 2 2) 2

(ml/min) (CFU/mL) (CFU/mL) (CFU/mL) Smell Taste Acceptance
AS® 53x%10° nd” 3.7x 10" 3.39+0.07 3.46+0.05° 3.61+0.06
FASY 1.0x10° nd 1.7x10" 3.39+0.05" 3.09+0.08" 3.04+0.04

852 nd nd nd 2.48+0.05 2.31+0.02° 2.5440.05°
1,358 nd nd nd 2.78+0.05° 2.50+0.03 2.34+0.05°
1,996 nd nd 59x10° 3.12+0.10° 2.89+0.04° 2.46+0.04°
2,652 nd nd 82x10° 3.26+0.05" 3.06+0.12" 3.02+0.09

1)Operating conditions of sterilizer: UV power 1,170 W.

The scores were assigned numerical values 1 to 5 with "excellent” equaling 5, "good” equaling 4, "fair” equaling 3, "bad” equaling

2, "very bad” equaling 1.
f)ASZ Acer mono sap. YFAS: Filtered Acer mono sap.
Not detected.

Means+SD with different letters (a-e) 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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Table 2. Changes in the quality of Acer mono sap according to flow Velocity“

Flow velocity i Acidity Sugar contents Hunter color value
(mL/min) b (%) (°Brix) L a b

AS? 6.65 0.002 2.3 12.48+0.3 4.38+0.1 -3.42%0.3
FAS? 6.74 0.002 2.0 12.25+0.2 423+05 -3.26+04

852 6.60 0.002 2.2 12.30+0.4 4.32+0.3 -3.36+0.3
1,358 6.68 0.002 2.2 12.284+0.4 452+0.3 -3.27x£0.3
1,996 6.69 0.002 2.2 12.37+05 443+0.2 -3.35+0.2
2,652 6.65 0.002 2.1 12.46+0.1 447+0.4 -3.37+0.3

})Operating conditions of sterilizer: UV power 1,170 W.
YAS: Acer mono sap.
YFAS: Filtered Acer mono sap.

AF) pHo} fA18 4202 BARAT A FAR o YOIAE AS D FASS HImSRS W folHow pa
E(SAS)2 pH 660~669 22 AS P FASS} B3} 3te] F5H o2 FA ofYg ARE YedTh AR

Z Aol & HolA &t 123 TR = HE AR AizA Fo e 852 mL/min®] §&olA 390 W2 29
(AS, FAS, SAS)ellA 0.002% 2 ¥srt gldon, 3% =g A 2AHE a2 Foo] e ARl Blste] We e
20~23BrixZ4] & z}ol& HolA &yt) I F&2A 2 £& 235 YIS v Ee SRl T 7
S 2Edte] A3 AIBE(SAS)E Q] M x= AS 2 FASSH e FEzAor A
watAe W fe Q) AelE BolA rHp<0.05 ] ]
wEREE AL AIE LelH BATHD005). xje|M Z2{0| T2 oo ZXo| Ojx|= 25t
Ate|M Z3of| ME 24 ool AR S0t I 2HSEHIL 249) A AFAAE 44 852 mL/minol A 7FE3ta A9
A 12 FAH M-S 3t AL A A EEE 156~1,170 WE ZE|stHA 122 A4S At
2 #4852 mL/mindl A 7FEstn A 28(156~1,170 3to] A AF 9 pH, Atx, B, Ax 5 FH v =
W)eol| W& A A3 122 FAof giste] s 3 93-S A&sltH(Table 4). AS9F FAS 181 &8€& &
st AA), B 71550 g B AAE 3 3AH Table g sle] 2E A B(SAS)E 9 pHE pH 657~6.64 =52
3). 4 AR AF T FLLo 17-25°CE Yeldo] &3 o) Z 2+ AEZF 2 o7t A, e 2 gE 9A BE
ESFE T2 S oy 25°C o3lE F28 AT Algol A ZkZt 0.002%, 2.0°Brix2 YEY o3} & zje]dE
T ARG ZAE ZE YoM Al 2 giZ T Ho] JEFg XA g2 Ao et B3 Sg€x1S
o] HEo] HA oYttt 1Y 156 WollA] A 12 2 st A3k AJB(SAS)EQ] A== AS W FASS} H|
2 oA o] #A3] AHH A olYst AHE e WIAE W FYAQ ZolE HolA] &3 (p<0.05).
o] 390 W o] dell A ze]x A 7]|E 7HsdozZN e v o4 AHZHEH 124 FHS 852~1,358 mL/min<
AEES TS = AT AYA AT S A gL AR 50014 390 W S8 o2 2ejd A 71E 7Hsste Aol
Q LM(AS)F A F AN (FAS)S #FHAF A3 WA, HAE ASS AN 7|HA FsHoz gt FH4S A
o 7|EEe BEHOE FoF 2o)E HAFXA oYY S F = HFHY A ATz ez AHFHAY. &5
Hp<0.05). A Az F 29 d AT A E(SAS)Y] WA= AvE A2HFHS AFste HAAFAGS Hriste Rud
24 E8 o] FrHEel wet Hak vwkbglen, ute Vs e of o]t}
Table 3. Changes in microorganisms and sensory scores of Acer mono sap according to UV power by UV sterilizer”
UV power General bacteria Coliform group Fungi 2) 2) 2
(W) (CFU/mL) (CFU/mL) (CFU/mL) Smell Taste Acceptance
AS? 56x10° nd” 32x10" 3.52+0.03" 3.58+0.03" 3.32+0.04°
FAS? 1.0x10° nd 1.7x10" 3.39+£0.05" 3.39+0.08" 3.24+0.04
156 nd nd 3.0x 10" 2.80+0.05" 2.25+0.04 2.22+40.05™
390 nd nd nd 2.72+0.07" 2.22+0.03 2.31+0.04
780 nd nd nd 2.47+0.04 2.04+0.05" 2.16+0.04™
1,170 nd nd nd 2.36+0.04° 2.04+0.09 2.03+0.04°

1)Operating conditions of sterilizer: flow rate 852 mL/min.

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

?)ASZ Acer mono sap. YFAS: Filtered Acer mono sap.

Not detected.

Means+SD with different letters (a-d) 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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Table 4. Changes in the quality of Acer mono sap according to UV power by UV sterilizer”

UV power i Acidity Sugar contents Hunter color value
(W) b (%) ("Brix) L a b
AS? 6.57 0.002 2.0 12.01+0.1 3.30+0.3 -3.07£0.3
FASY 6.64 0.002 2.0 11.95+0.3 3.28+0.1 -2.96+0.7
156 6.63 0.002 2.0 11.97+04 3.18+0.2 -2.99+05
390 6.61 0.002 2.0 1212402 3.13+05 -2.78+0.2
780 6.64 0.002 2.0 11.98+0.2 3.17+0.3 ~2.98+0.5
1,170 6.59 0.002 2.0 12.254+0.4 3.27+0.3 -3.09+0.3

})Operating conditions of sterilizer: flow rate 852 mL/min.
YAS: Acer mono sap.
YFAS: Filtered Acer mono sap.
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