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Change of Physicochemical Characteristics of Korean Pear
(Pyrus pyrifolia Nakai) Juice with Heat Treatment Conditions
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Abstract Korean pear juice heat-treated at various temperatures (110, 120, 130, 140, and 150°C) and times (1, 2, 3, 4,
and 5hr) was analyzed to determine total polyphenol, total flavonoid, free sugar, and 5-HMF contents, and DPPH free
radical-scavenging activity. Total polyphenol, total flavonoid, and 5-HMF contents, and antioxidant activities increased,
whereas fructose content decreased with increasing heat treatment temperature and time (p + 0.007 mg/g with treatment at
150°C for 1hr (unheated pear juice: 0.233 +0.024 mg/g). Highest total flavonoid content was 561.49 =+ 16.93 ug/g with
treatment at 150°C for 4 hr (unheated pear juice: .50+ 0.20 ng/g). IC;, value was highest, 1.93 +0.01 mg/g, at 150°C for
2 hr, whereas that of unheated pear juice was 64.58 + 0.99 mg/g. Glucose content was not affected by treatment conditions,
whereas fructose content decreased with treatment at 140°C for 3 hr. Highest 5-HMF content was 5,594.93 = 6.43 ppm at
150°C for 5 hr (unheated pear juice: 2.04 +0.21 ppm). Correlation coefficients were observed among total phenolic, total
flavonoid, and antioxidant activities, and between fructose and 5-HMF at significance level (p < 0.001).
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Fig. 1. Changes of total polyphenol contents of pear juice with
heat treatment conditions. £2: control, E: 1 hr, [I: 2 hr, E2: 3 hr,
N:4hr, B: 5hr.
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Fig. 2. Changes of total flavonoid contents of pear juice with heat
treatment conditions. £2: control, B: 1 hr, [0: 2 hr, £2: 3 hr, N: 4
hr, #: 5 hr.

334240007 mggE 7HE E2 L B & Acinh 8
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Table 1. Analysis of variance for polyphenol, flavonoid, IC,,, 5-
HMTF and fructose of heat treated pear juice

df Sum of Mean

Variable" F-value
squares square

pobvoheng, X3 181022 60341 33180+
OOPIEIOL 3 11596 3866  21.26%*+
Favonoig | X1 3 1198834 399611 677.30%
WONOIE 3 106572 35524 60.21%%*
c X, 3 6524 2175 521.87%%x

5 X, 3 224 0.75 17.93#%%

X 3 7 6 X Hkk

S HMF | 204X107  6.79%10°  430.30

X, 30 23IX10° 7.71X10° 48.88%**

Fruct X, 3 1201 4097  298.39%**
fudtose -y 3 16.64 5.55 40.40% %

[

"X,: temperature (°C), X,: time (hrs).
Desx; < 0,001,

acetone &3t w9 3|, &, A RRO Ao wlE Zg
Azddel wshke A4 VR 6238, 367 2 3414 mgg
2 2AEe] £ g1 Adske Be Aelg BYed, ol B
Aol ASE AEe SuiFEe] obd AFE AE0)7] wo]
vehdt Zsts Az

X FEAE H FEAREOE o] Fris
& TEA A g R Wl éiﬂz =4 3
of dAzloll <Jaf AEApe] sEA sRtER
Aol oJaf ol& sEe] Al JMEJ"M wﬁfi Azt
#(12-15,21), 150°C “iial%ﬂﬂw FEAE 3 FESE O]
T Rl gAY A A "l o RAew AYzE, of
T2l tEME o B v"L FEeg How wolth

DPPH assayoll 2|8t &HoisHEM(IC,,)
DPPH free radicals ©|-83l 243 AgxAd dxjzus
o] AAFTASEDA%)S 10,7 Table 334 2ok IxaxA
of we} IHEEY 10,3 Hexst YA A HE
of thete] frold o Jag whe 0T Ve 2T (p<0.001)
HYAZED A erd o 2o ok Wi Aow vehdth
(Table 1). GHYLEX )9 FAPAZHK)S] EHE 243 2
e Table 294 22 o]5 7b9] 3AXL TS} 7o) Uehgdt).

Yicso=—1.143 +1.149X, + 0.357X,- 0. 06X +0.046X,X, - 0. 02X2
(R*=0.959)

Table 2. Regression coefficients of the second order polynomials for polyphenol, flavonoid, IC,, 5-HMF and fructose with heat

treatment conditions

Estimate
Parameter" df
Polyphenol Flavonoid IC,, 5-HMF Fructose
Intercept 1 30.213% ¥+ 83.691%*x* -1 143%** 998.001 4.885%**
X, 1 -10.245%%* -20.152 1.149%** -1625.113%** 0.677
X, 1 3. 145% K% 41.823%%* 0.357%%* 299.066 0.115
X, XX, 1 0.100%** 15.112%** -0.060*** 366.940%** -0.179***
X, XX, 1 0.339%** 5.501%** -0.046%** 168.471*** -0.153%*x*
X, XX, 1 0.241 -5.657*¥* -0.020%**- 84.795 0.015
R-Square - 0.938 0.970 0.959 0.952 0.933

DX ,: temperature (°C), X,: time (hrs).
7)>t<>|=>s< : p<0.001.
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Table 3. IC,, values of EDA (%) of pear juice with heat treatment conditions (unit: mg/g)
Temperature (°C)
Time (hr)
110 120 130 140 150
1 15.89£0.10 14.9910.08 6.3510.11 3.041£0.07 2.3440.16
2 15.79£0.13 12.42£0.40 3.88£0.21 2.81£0.03 1.93+0.01
3 15.06£0.05 6.941+0.04 391+0.22 2.70£0.01 1.931+0.06
4 14.54+0.04 593+0.17 3.79+0.33 2.75+0.02 222+0.16
5 14.49£0.06 5.87+0.05 3.60+0.16 2.92+0.03 2.53x0.13
Untreated: 64.58+0.99.
Table 4. Correlation coefficients among total polyphenol, 7
flavonoeid, IC,, S-HMF and fructose of heat treated pear juice
Factor Polyphenol Flavonoid  IC,, 5-HMF  Fructose 6
Polyphenol ~ 1.00  0.89%*%*D _Q04#*k  (7g%%* (. g2**+* 5 H
Flavonoid  -1.00  -0.79***  0.95%** .0.96%** =
IC,, ; - 100 0.66%%  0.70% g™
5-HMF - - - 1.00 -0.95%*+ 83
Fructose - - - - 1.00 &
2
Drkx: p < 0.001.
1
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1934001 mg/g= 7Hd W& 7he HOl F 150°C, 4r3b4 5A7E
Ay eE 7z 222+0.16 mg/g 2 2.53£0.13 mg/gl B R
Vel BAEE L}E}UA‘}M

sl digk 1C,, S84 zHze] HeltelM ZejHE
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7%1‘; B EH(Table 4) ol H&d FEL ibs 45 W
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7t2 ksl @t SbERE AoR AzEh wgk XA
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Zzke] AglzelA wle] fEldS 4% A3 fructose B
glucose 2719] Fo] ASHAAIT Hal7F B2 fructoseol] g 2
FE Fig 39 vellsich gz zded wet @ Ee
fructose T2 |29} A7 2714 WSl diste] £
Hog s we Hoz Yehdom(p<0.001) HelA kg
Aelerd o W 9k v Ao2 Yuhdti(Table 1). ¥4
g2 (X)h EHINTHX)Y EHE BMT A= Table 29
il o)5 7he] #94e o2 zho| vlehdt),

Yo —4885+0677X +0.115X,- 0179X'—0153XX+
OOISX7 (R?=0.933)

2T fructose FEE 542+0.02%F 2 110, 120 2 130°C,
1-5A17F Z28]32 140°C, 2A17F A E)77H4] 4.0240.02-6.05+0.03%
2 Ao HelE Bolx] eFAINE 140°C, 3A17F A o] %

Fig. 3. Changes of fructose contents of pear juice with heat
treatment conditions. FZ: control, 5: 1 hr, [0: 2 hr, £2: 3 hr, 5: 4
hr, 84: 5 hr.
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Fig. 4. Changes of 5-HMF contents of pear juice with heat
treatment conditions. 3: control, E: 1 hr, [I}: 2 hr, {2: 3 hr, K: 4
hr, f#: 5 hr.
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4744 MEZM A EAE g HAEE JeEe s-
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Eajﬂiﬂ' é‘a}i ]E, fructose ¥ S-HMF&Haks) &habslglad
} —0.94, -0.79, 0.70 2 —0.66(» <0.001)
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fructose® 7 kel ABAITE 082 2 0.96(p <0.00)E & &
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(=] OF
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