pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF
Korean J. Food Nutr. Vol. 30. No. 1, 139~147 (2017
eor) IR Z GOl

https://doi.org/10.9799/ksfan.2017.30.1.139 FOOD AND NUTRITION

ZHEXA VS St AME0| =2} b &FE AT

Study on Commercialization of Ready-to-Eat Pear Products by Development of
Anti-browning Agents

Mi Young Kim, Cheng Yu Zhang, Jin Ju Lee and *Ying Huang
Food Research Institute, OURHOME Co., Ltd.

Abstract

The objective of this study was to develop anti-browning agents for commercial ready-to-eat pear products, which are
preferred not only to maintain the flavor, color and texture of pears, but also to increase consumers’ preference. The sliced
‘Shin-go (Niitaka)’ pears were immersed in 5% and 10% oxidized starch, 1% citric acid, and 5% and 10% oxidized starch
with addition of 0.1% sucralose for 3 minutes, and then they were packaged in vacuum sealed bags at 1C for 9 days.
In order to evaluate the quality of packaged sliced pears, the quality index was determined in terms of color, firmness,
soluble solids, and sensory quality. With the passage of storage time, no specific variation in firmness and soluble solids
was observed. However, the AE value of the sliced pears treated with 5% oxidized starch solution was significantly lower
than that of the other pears. Also, the Hunter L and b values of the sliced pears treated with 5% oxidized starch solution
remained nearly constant from the beginning of storage. This observation shows that 5% oxidized starch solution was
effective in reducing surface browning of sliced pears. Moreover, sliced pears treated with oxidized starch solution with
addition of 0.1% sucralose were given an overall liking score which was slightly higher than that given to the other pears
because of the sweetness of sucralose. In conclusion, 5% oxidized starch solution with addition of 0.1% sucralose was
effective in reducing browning of sliced pears and in improving the taste of sliced pears.
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Fig. 1. Fruit pear slicing process
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Table 1. Chromaticity comparison of the minimally processed pear slices as affected by the application of the anti-browning
agents

Stor(aj:y)tlme Anti-browning agents L . Hunter's value 5 e
Control 67.29+2.27 - 1.33£0.09*" 6.10£0.68 -
5% oxidized starch 66.71£1.59 - 1.33+0.10™ 6.100.82 -
Start 10% oxidized starch 66.99+1.90 - 1.37+0.10° 5.600.66 -
5% oxidized starch+0.1% sucralose 67.14+1.87 -1.3940.13° 5.83+£0.76 -
10% oxidized starch+0.1% sucralose 67.35+£1.41 -1.2840.07° 5.63+0.51 -
1% citric acid 67.02+1.53 - 1.29+0.09° 5.9240.56 ~
Control 71.48+1.68" - 1.65+0.11™ 7.42+1.05° 4.53£1.66™
5% oxidized starch 70.02+2.63 - 1.49+0.10° 6.50+0.82° 3.7142.20%
10% oxidized starch 70.45+1.97% - 1.610.09° 6.86+1.03" 3.87+1.89®
3 days 5% oxidized starch+0.1% sucralose 69.72+1.89 - 1.71£0.12° 6.69+0.89" 3.06£1.56°
10% oxidized starch+0.1% sucralose 70.79+1.91% - 1.65+0.09™ 6.88+0.94% 3.86+1.77%
1% citric acid 71.9242.24° - 1.68+0.14% 8.25+1.98° 5.5842.71°
Control 72.37+1.96° - 1.79+0.11° 8.50+1.46° 5.81+1.96°
5% oxidized starch 69.55+2.12% - 1.49+0.10° 6.51+0.76" 3.20+1.74%
6 days 10% oxidized starch 70.75+2.56° - 1.63+0.11° 6.93+1.17% 4324226
5% oxidized starch+0.1% sucralose 68.79+2.11° -1.67+0.12% 6.67+0.72* 2.5241.43%
10% oxidized starch+0.1% sucralose 70.43+1.88° - 1.68+0.09™ 7.10£0.63® 3.69+1.41%
1% citric acid 70.20+£2.17° -1.70£0.11° 7.301.14° 3.77+1.98%
Control 69.90+2.51 - 1.72£0.11% 7.96+1.57° 3.8142.13¢
5% oxidized starch 69.16+1.71 -1.50+0.12¢ 6.61£0.71° 2.66+1.61%
9 dags 10% oxidized starch 69.60+1.95 - 1.69+0.08° 6.660.81° 3.16£1.58%
5% oxidized starch+0.1% sucralose 68.70+1.73 -1.76+0.08% 6.50+0.53* 2.3140.96"
10% oxidized starch+0.1% sucralose 70.26+1.81 -1.79+0.09* 6.99+0.76* 3.46+1.54"
1% citric acid 69.56+2.78 - 1.79+0.10° 7.57+1.57° 3.6842.44¢

D = Different superscripts within a same column are significantly different by Duncan's multiple range test at p<0.05.



142 Avlg - B -

MLE AolA FAT YA J=E ekl bghe A%
A%, BE AR Zh] @ Aol vehbA] 94, 560~6.10
o2 A Wy 9iAsHA A% 3UARE THYTe
A7 Zholl byt zfolzk A717] MRsted A 2y Foll 2
o] WYL o 5 gtk BE A o T
o bghe T4 §o HPot RH TR b A
ehte. olof ufet Al R gote Alwu) 2 Ao At
7h e A0R B 5 glek ER A Azko] AdelE BT
Sl 5%9] AMSLAHE M 2] 3Hb=6.50, 6.51, 6.61) X 5%
AR AT} 0.1% SR EFE AT - 6.69,
667, 65009 bR T A2 o) 71 o et el 4
SR gole 2 WA Bhe $4e Aoz wohE
10% ABFAE gl el Tol Al aubael ZW AR &
HE HolX|ut, A& 6LA| o bZF 6.93, 71022 5%2] At

oRF - F o

(<]

SR o) ATt e Ao e, 94 ARy 2

wg AR Ao weoEd,

Ao WBE B 4 ot ARk 2 A, A% B 5

£ A2 700l §oI% Aolrk A1 A0 2 ek, A%
AzFo] Aol wet 2 =] AEGE Zhel) 7] £AE Rz
o)z} Qleo|® E7S, HAH O AoE g A2
T-9] M= H3t= 231~4322, FA 2] FHAE=3.81~5.81)2} -
A4 GO A ) TAE3.68-5.58) 5 e AOR Ve
olof AbHAE Gole AlmEfe] A4 g0 T} gl A
o2 TehElth Ea 5% AR 8o A 2] HAE=2.66-320)
£ 10%2] ABFAE 89 X2 HAE3.16-43) 8T AEZo]
W Yehtons Aol AsE g el A4
ol MEE §ASH Aol o EHAQ Aolet Baech

Aot RAe o A 717PE ME WSHe Table 20]

Table 2. Changes in the chromaticity of the minimally processed pear slices as affected by the application of the anti-

browning agents

Storage time

Hunter's value

Anti-browning agents

(day) L a b AE
Start 67.29+2.27%) - 1.33+0.09° 6.10+0.68" -
Contral 3 days 71.48+1.68° - 1.6540.11° 7.4241.05° 4.53+1.66°
ontro.
6 days 72.37+1.96° -1.79+0.11° 8.50:£1.46° 5.81£1.96
9 days 69.90+2.51° - 1.7240.11° 7.96+1.57° 3.8142.13
Start 66.71+1.59" -1.330.10° 6.100.82° -
59 oxidised starch 3 days 70.02+2.63° - 1.49+0.10° 6.50+0.82 3.7142.22
oxidized starc!
’ 6 days 69.5542.12° - 1.49+0.10° 6.51+0.76™ 3.20+1.74
9 days 69.16£1.71° - 1.50£0.12° 6.61+0.71° 2.66+1.61
Start 66.99+1.90° - 1.37+0.10° 5.600.66° -
10% oxidined starch 3 days 70.45+1.97° - 1.61+0.09° 6.86:+1.03° 3.87+1.89
oxidized starc
’ 6 days 70.75+2.56 -1.630.11° 6.93£1.17° 4324226
9 days 69.60+1.95 - 1.69+0.08" 6.66=0.81° 3.16+1.58
Start 67.14+1.87° - 1.3940.13¢ 5.83+0.76" -
5% oxidized starch
7o oxidized starc 3 days 69.72+1.89" - 1714012 6.69+0.89" 3.06£1.56
. y!
0.1% sucralose 6 days 68.79+2.11° -1.67+0.12° 6.67+0.72° 2.5241.43
. 0
9 days 68.70+1.73° - 1.7620.08" 6.50+0.53° 2.3120.96
Start 67.35+1.41° - 1.28+0.07° 5.63£0.51° -
10% oxidized starch
76 oxidized starc 3 days 70.79+1.91° - 1.65+0.09° 6.88+0.94" 3.86£1.77
N y:
0.1% sucralose 6 days 70.43+1.88° - 1.68+0.09° 7.10£0.63° 3.69+1.41
. 0
9 days 70.26+1.81° - 1.79+0.09" 6.99+0.76 3.46+1.54
Start 67.02+1.53" - 1.29+0.09° 5.924+0.56° -
1% citric. acid 3 days 71.9242.24° - 1.68+0.14° 8.25+1.98° 5.5842.71°
CItric aci
’ 6 days 70.20+2.17° -1.700.11° 7.30£1.14° 3.77+1.98"
9 days 69.56+2.78° - 1.79+0.10° 7.57+1.57% 3.68+£2.44°

D ¢ Different superscripts within a same column are significantly different by Duncan's multiple range test at p<0.05.
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Table 3. Quality attributes of the minimally processed pear slices as affected by the application of the anti-browning agents

Storage time (day) Anti-browning agents Firmness (kg) Soluble solids (Brix%)
Control 1.28+0.15°) 13.5940.78"
5% oxidized starch 1.16+0.10° 14.88+0.84%
Start 10% oxidized starch 1.12+0.09* 15.3340.62°
5% oxidized starch+0.1% sucralose 1.2340.08 14.75+0.44%
10% oxidized starch+0.1% sucralose 1.38+0.15° 14.49+0.53°
1% citric acid 1.33+0.16™ 14.82+0.90™
Control 1.2840.10 13.76+0.92*
5% oxidized starch 1.21£0.12 13.84+1.06"
10% oxidized starch 1.2240.13 15.04+0.55°
3 days 5% oxidized starch+0.1% sucralose 1.2440.10 14.50+£0.61%
10% oxidized starch+0.1% sucralose 1.31+0.13 14.15+0.59™
1% citric acid 1.31x0.19 14.35+0.58"
Control 1.36+0.14 13.90+1.51°
5% oxidized starch 1.2020.15 14.2840.73®
10% oxidized starch 1.30+0.20 15.42+0.50°
6 days 5% oxidized starch+0.1% sucralose 1.3740.13 14.9140.58"
10% oxidized starch+0.1% sucralose 1.30+0.13 14.74+0.44°
1% citric acid 1.3240.16 14.66+0.50°
Control 1.28+0.14® 14.39+0.65
5% oxidized starch 1.29+0.19"* 14.23+0.77*
10% oxidized starch 1.2340.16° 15.65+0.60°
9 days 5% oxidized starch+0.1% sucralose 1.27+0.12% 15.65+0.37°
10% oxidized starch+0.1% sucralose 1.40+0.13% 14.9240.55
1% citric acid 1.42+0.21° 15.21+0.66™

D 2= Different superscripts within a same column are significantly different by Duncan's multiple range test at p<0.05.

Table 4. Quality change of the minimally processed pear slices as affected by the application of the anti-browning agents

Anti-browning agents Storage time (day) Firmness (kg) Soluble solids (Brix%)
Start 1.2840.15 13.59+0.78
3 days 1.2840.10 13.76+0.92
Control
6 days 1.36+0.14 13.90+1.51
9 days 1.28+0.14 14.39+0.65
Start 1.16+0.10 14.88+0.84°
» 3 days 1.21+0.12 13.84+1.06°
5% oxidized starch .
6 days 1.20+0.15 14.28+0.73%
9 days 1.29+0.19 14.23+0.77%
Start 1.120.09"" 15.33+0.62
o 3 days 1.22+0.13% 15.04+0.55
10% oxidized starch )
6 days 1.30+0.20 15.42+0.50

9 days 1.23+0.16™ 15.65+0.60
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Table 4. Continued

Anti-browning agents Storage time (day) Firmness (kg) Soluble solids (Brix%)

Start 1.23+0.08° 14.7540.44°
3 days 1.2440.10° 14.50+0.61*

5% oxidized starch+0.1% sucralose
6 days 1.37+0.13° 14.91+0.58"
9 days 1.2740.12° 15.650.37°
Start 1.38+0.15 14.49+0.53®
3 days 1.31+0.13 14.15+0.59*

10% oxidized starch+0.1% sucralose b
6 days 1.3020.13 14.74+0.44
9 days 1.4040.13 14.92+0.55°
Start 1.3340.16 14.82+0.90°°
3 days 1.31+0.19 14.3540.58"

1% citric acid

6 days 1.32+0.16 14.66+0.50°
9 days 1.424+0.21 15.21+0.66°

D =< Different superscripts within a same column are significantly different by Duncan's multiple range test at p<0.05.

Table 5. Consumer test scores” for the minimally processed pear slices as affected by the application of the anti-browning
agents

Storage time Consumer test scores

Anti-browning agents

(day) Overall liking Appearance Texture Sweetness
Control 8.64"™ 9.18 8.55 8.82"
5% oxidized starch 7.64% 836 9.36 6.82"
10% oxidized starch 7.00° 9.27 8.00 7.00®
Sart 5% oxidized starch+0.1% sucralose 9.64° 7.36 10.00 10.18°
10% oxidized starch+0.1% sucralose 9.45° 8.00 9.36 10.36°
1% citric acid 5.27° 7.18 6.91 5.73°
Control 8.07 7.80 10.20 8.20
5% oxidized starch 8.80 8.80 9.80 8.87
3 days 10% oxidized starch 7.80 8.60 8.21 7.60
5% oxidized starch+0.1% sucralose 9.93 9.20 9.93 9.47
10% oxidized starch+0.1% sucralose 9.50 9.87 9.07 9.33
1% citric acid 7.40 8.27 9.33 7.40
Control 8.20 6.33 8.47 8.27
5% oxidized starch 8.29 7.07 9.00 8.07
6 days 10% oxidized starch 8.40 9.13 8.00 8.80
5% oxidized starch+0.1% sucralose 9.93 7.60 9.47 9.00
10% oxidized starch+0.1% sucralose 9.43 8.00 9.00 9.40
1% citric acid 7.40 7.47 7.33 8.07

Y JAR scale: 15-point category scale (1='much too weak' and 15='much too strong')
2 @< Different superscripts within a same column are significantly different by Duncan's multiple range test at p<0.05.
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Az HFo] A VST 0.1% FATRAE AV
5% AFSFAE Ll(AELA 0l 7Bk 9.64) L 0.1% $IATR
25 7R 10% AR SH(REA Q] 7| 2= 9.45) A2
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o g Amdrh FA4 §AS AT AP AvHeR
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AARl 7|3 §2H Zfol= Yo, ASHHE &
A AT 7|13 %=(8.299.93)7F 1t A UEHT o=
AR g o] BAjgFo| ot 27t vjo] ¥ aItg e
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SPHE 8 9 10% A E 89 X2 es AR 2 FE
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= £9] 7|3 =7} SRkt At olet B
ol Ayl o]A(55.1%)9] 2HAES FT Hd S 43T
e Aol AE e GRgth(Lee 5 2015).
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