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Abstract

We investigated the physicochemical quality characteristics of apple juice upon sterilization using hot water, and
under various storage conditions. None of sugar content, acidity, or pH differed significantly among various sterilization
conditions but chromaticity was considerably reduced in sterilized juice compared with control material, The
chromaticity of non-sterilized juice decreased significantly after sterilization compared with material supplemented
with vitamin C (0.1% w/v). Fungi, yeast, and aerobic bacteria were detected in juice sterilized at 65°Cfor 10
or 20 min, but no microorganisms were observed in juice sterilized by other procedures. Vitamin C content affected
sterilization temperature to a greater extent than sterilization time, When juice was stored at 4C or 37C for 3
weeks after application of different sterilization conditions, almest o change in acidity, sugar content, or pH was
observed, regardless of sterilization mode or storage period. However, chromaticity decreased with longer storage.
Vitamin C levels were reduced by higher sterilization temperatures. However, longer storage periods had the greatest
effect on reduction of vitamin C levels, which tended toward lower values regardless of differences in sterilization
and storage conditions. In sensory evaluation tests, all of taste, color, and overall preference were highest for juice
stetilized at 75C for 20 min. The ASC value was low at a storage temperature of 4C and at high sterilization
temperatures, and a long storage period was associated with a greater ASC value. Thus, the quality of apple juice
was excellent when juice was hot water-sterilized, with additional vitamin C, at 75°C for 20 min, followed by
storage at 4C.
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FEAE B2 o]& JA|alr) 93 A7l $H-E Folok a3l
on, FYME Al AlFEAY O F5F] 54 v
©), PIAE T4 e B3 A7 m Bk olyz} Al
2 FE5FY 43 Aol £ v &3 ZW(7), polyphenol
oxidaseo]] ©}3F EAA ZhHo| o3t MZARE 5 Lol Ky
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AVEE A} AEEE7) Aos BT 14.220.0 °Brix, AR
0.20£0.01%, pH 4.40+0.02, H]E}R! C &% 544+0.02 mg%,
L3t 19.29£0.20, agt 5.8840.19, b%k 21.90:0.65, ASC%t
0.25:0.028 Vebwtth(Table 1). 2tzte] AdzAd)] o&
FAEAL 65T A 3087 A HEslg S o vlell
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%ol 65Tel|A] 303 A7} 75T 95T BE FRIelA
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ol QA F29] S 75T 15% o4 Aol F-&
sftH13)e 239} A Egtr a0l 7$ 95ToA 30% ©]
g Al F o] i APdE TR AT AF (1499} Bl&
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A 2x9} At unhE AlzpEzo) BlEY) C g
AH2Er) €55 sk 95TeA 583 A8k
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5(13), Hur 515 Euet fA1e Aes Yehiglon,

Table 1. Physicochemical properties of apple juice contained pulp by hot water sterilization conditions

Sterilization Additive vitamin -~ Sugar Acidity Color value
conditons Coontents(®)  (Brix) ) pH L . ) ASC
Control 00 142100 020:001 440002 19298020 5884019  2090:065  025:002
. _ 00 142:00 0226001 4341002 173030 LITH021 280040 041:001
B, 0 min 0l 142600 025:002 4321001 7231028 254030 865050 007:001
. , 00 142600 021:002 4333002  301:020 157020 440020 028:002
B, 2 min 01 142600 0245001 4321003  9.19:030  301:025 11162020  005:001
o 00 142600 0226001 4334003 244020  LI2#010 362010 0.13:002
3 min 0l 142:00  025:001 4324002  1L02:000 3426020  605:020 0.04:001

Values are expressed as the meaniSD (0=3).
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Table 2. Changes of microorganism in apple juice contained pulp
by hot water sterilization conditions

After 7 days at 37¢C

Sterilization  Sterilization
temp. (C)  fime (i)  Topl aercbes Yeast and mold  E. coli
10 ++] e D
65 20 ++ ++
30
10
75 20
30
1
95 3
5
Dpae 510° +4 10'~10° + <10'/ 1 n.
¥ Not detected.
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Table 3. Changes in vitamin C contents of contained pulp apple
juice sterilized by hot-water of different temperature and time at
once

tse‘fn“p*éﬁgl‘;;‘ Serilzaion time  Vitamin C content  Vitamin C
(C) (min, (mg%) decrement rate (%)
Conirol 0 544012 00400
6 30 5.12:0.15 59415
7 0 417:0.12 233415
9 5 179:0.09 671.0:09

Values are expressed as the meantSD (n=3).
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A, 2% 9 pHE Wahe ARt AT A7
BAgol A9l Walzl vehdx] ggtrh(Table 4, 5). ] ¢t
e Aves Uit AR B5ES] 7] A% 5 pHE
Bsl7t A9l 9I1Ths Hong $(16)2] B9k dA]&l5i o
Lee S(17)¥} Nagy S(18)= #HdF29) A% ZF pH/t A9
Wale] ] g2 Budk vl 9len Shin 5(19)2 4TAlA
9] AAe) N = pHZF A9 Wart i et 25Tl A%
H& = pH7E Sobdtha St Table 491 VERA ulo}
o] 37CAA AR F M) ¥Male 715ToA 208 At
A2l g Algel 7] Lgke) bato] 71 =A JEht e
aghe & ol7} A em, Zzte] 4Fxd AR L, a
2 bk A7) A5 hdte B as vERITE
4TollA] A 270 W& A F L, a 9 bk AR7130e]
Zojdol wha} 37T Mg v AeE et
(Table 5). ©]9} Z2-& A= A8 T/ A2 e
Aol olovt diAZ M5 L, a B bglo] Zadte e
QARFA A Al AR7e] dojAeE, AF2xr}
epgtol whel Like] woldthe Jang F(13)9] 2 ¢t=
AR 5tH o1} Kim 5(14)¢] ApoHg2o 48] AaAe] &
ARLEE 2eld Latte B2 Aolg EQtt nAlTHS
o] I4d AHFAE AL Bope A7z e}
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Table 4. Changes in color, pH, sugar, and acidity of apple juices
sterilized by hot-water of different temperature and time during
storage at 37C

Sterilization Storage period (weeks)

conditions 0 1 ) 3
L 1732019 1462007 0724017 067014
a 117015 130+0.12 1.02+0.18 094:0.13

o 280:030 2458011 123t015 1158017

65°C, 30 min.

pH 4341011 4341002 4311001 4231009
Sugar(’Brix) 142:000 142:0.10 1424000 142#0.10
Acidity(%) 0223003 021:004 0221002 022002
L 3012028 290:0.16 2071021 1621013

a 1572005 1352013 136:0.10 1212008
4402018 4.13:0,19 3181024 2.68:021

pH 4331007 433:0.03 4331002 4251007
Sugar(‘Brix) 142#000 142:0.00 1424000 1424000
Acidity(%) 0212002 021:0.02 022:001 022003
L 242015 3253017 243015 221013

a L12+0.14 102011 1031013 1.00£005
3624020 254:0.13  LI54041  LI340.10

pH 4331005 4.32:001 4.32:001 432001
Sugar(’Brix) 1424010 142000 142+000 1424000
Acidity(%y 0224004  022:0.04 022:004 0224001

Valves are expressed as the meantSD (n=3).

75°C, 20 min.

95°C, 5 min.

Table 5. Changes in color, pH, sugar, and acidity of apple juices
sterilized by hot-water of different temperature and time during
storage at 4T

Storage period (weeks)

Sterilization
conditions 0 1 2 3

L 1731019 1101022 095:0.30 0.84:0.18

a LI740.15 1115082 1012015 093:0.19

. 280:030 1.86:0.11 1.56%0.16 142:0.17
65C, 30 min.

4343011 435:0.11 4.3840.03 4.40:0.10

Sugar (‘Brix) 1423000 142:0.10 1421010 142:0.00

Acidity(%) 0222003 022:006 022:006 022:002

L 3012028 1842014 1.65:015 1421027

a 1574005 1032020 0752006 0.78+0.20

\ 440£0.18 297:0.19 265:0.22 23240.26
75C, 20 min.,

4335002 4.34:008 4372006 4.39:0.04

Sugar (Brix) 1424000 142:0.10 142:000 142010

Acidity(%)  02120.02 021:006 0210.04 0212002

L 2444015 1.83:0.16 1.110.12 1.3610.10

a 1124014 076:0.13 0.620.11 068008

. 3624020 2.82+0.30 1.8320.16 2.19+0.17
95¢C, 5 min.

pH 4334005 4332005 4362003 4.35t0.04
Sugar (Brix) 14210.10 14.2:000 14.2:000 14.2:0.00
Acidity(%) 0224004 023:002 023:0.03 0231004
Values are expressed as the meantSD (n=3).

o] A% = ¥ & Yehle Lo 44 Adesn A%
2xo o & 9 Bor AFLErl #3545 Bl
747t o Ahe Jang S(13)9) Baroh= AdolsiA] vehgch

zhzte) At AR 2AS 2l vgR cgEe At
L2t &4 E e VA Uehdon, A7) 4
AAFE & Zow 7h4dle TS eI th(Table 6).
oA #go] 38 AlRFAE e F 4T AFs)
t ECHuE C ¥3Re AR et 58E v g
Vel oy A 3717ke] Aojd 45 37T B 7ha

Table 6. Changes in vitamin C content of apple juices sterilized
by hot-water of different temperature and time

{mg%)

Sterilization  Temperature Storage period (weeks)
conditions (C) 0 1 2 3
. 37 512:0.15 3474020 1324013 1.00:0.08
65°C, 30 min.

4 5124015 4851019 445:012 385:020
5 . 37 4173012 2741017 0521018 0.1310.08
75°C, 20 min,

4 417:0.12  3.85£0.13 3381019 2744006
3 100 1213012 0182006 0104005
95°C, § min.

4 1791009 1.63£007 147010 1.32:0.06
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Fol 27 veht A-geA vel cgake sart AL
Ao g FAHL)

ARt} A7hl) 2 #5971 8 A9} taste, color
oF ARk 7155 75°Cell A 208, flavors 65°CollA] 30%
TN 71 g2 713228 JehAItH(Table 7).

Table 7. Sensory characteristics of apple juices sterilized by
hot-water of different temperature and time at once

Sterilization conditions Sensory parameter
o Time Overall
Temp{C) (min.) Taste Flavor Color acceptability
65 30 708090 82tLI'  44t10° 70408
75 20 80105 60107 66107 82409
95 5 46109 44108 52409 4608

Each values represent the means and standard deviations of ratio by 8 judges using
S-point scale {1: very poor, 9 very good).

Means and standard deviation in a row followed by different letters are significantly
different at p 005 level by Duncan’s multiple range test.
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Fig. 1. Changes in ASC value of apple juices sterilized by hot-water
of different temperature and time,
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