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Abstract
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The present study relates to the development of a processed product for expansion of use of Tangor which

is mostly eaten raw in winter. Furthermore, Tangor jam containing fructo oligosaccharide and isomalto oligosa-

ccharide was prepared, and thus quality characteristics of the jam have been determined according to the sugar
concentration by making a low-sugar jam by adding substitute sweeteners instead of sugar, because low-sugar
products are recently preferred in the market. Furthermore, the general elements of flesh and rind of Tangor,
DPPH free radical scavenging activity, chromaticity, sugar content, pH, acidity, and preference have been checked.
As a result of the experiment, the chromaticity, luminosity (L), the sugar content, and pH were the lowest in
the control group. In F1, F2, and F3, which gradually added fructo oligosaccharide, and I1, 12, and I3, which
slowly added isomalto oligosaccharide, luminosity significantly increased with the addition of oligosaccharide.
In contrast, as the amount of addition of oligosaccharide increases, red chromaticity (a), yellow chromaticity (b).
and sugar content have significantly decreased. Lastly, in the preference test using a 9 point test scheme, F2

and 12 have been considered most appropriate when producing Tangor jam.

Key words: Tangor(Citrus kiyomi x C. ponkan), fructo oligosaccharide, isomalto oligosaccharide, jam, an-

tioxidative activities
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{Table 1> Formula for Hallabong Tangor jam with oligosaccharide

Ingredients (g)

Sample"” Hallabong Sugar Fructo Isomalto
Tangor oligosaccharide oligosaccharide

Control 400 200 - -

F1 400 160 40 -

F2 400 120 80 -

F3 400 80 120 -

I 400 160 - 40

2 400 120 - 80

13 400 80 - 120

" Control: Sugar 200 g
F1: Sugar 160 g+Fructo oligosaccharide 40 g
F2: Sugar 120 g+Fructo oligosaccharide 80 g
F3: Sugar 80 g+Fructo oligosaccharide 120 g
I1: Sugar 160 g+Isomalto oligosaccharide 40 g
12: Sugar 120 g+Isomalto oligosaccharide 80 g
13: Sugar 80 g+Isomalto oligosaccharide 120 g
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{Table 2> Proximate composition of Hallabong

Tangor
Items Flesh Peel

Moisture(%) 87.53+1.27"  77.53+1.34
Crude protein(%) 0.47+0.12 0.40+0.10
Crude fat(%) 0.38+0.10 0.17+0.06
Crude ash(%) 0.48+0.03 0.33+0.06
Total diet fiber(%) 0.40+0.02 2.23+0.02
Total carbohydrate(%) 11.70+1.37 5.90+0.53

l)MeanﬂzS.D., n=3.
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{Table 3> Moisture content of Hallabong Tangor
jam added with oligosaccharides

{Table 4> Soluble solid of Hallabong tangor jam
added with oligosaccharides

Sample Moisture content(%) .y Reducing
Control 36.25+0.55° Brix sugar(%)
Fl1 36.32+0.18° Control 42.29+0.24" 0.052+0.002°
F2 39.21+0.32° F1 36.92+0.58° 0.085+0.004*
F3 43.29+0.24° F2 33.64+0.55° 0.092+0.002°
11 36.36+0.21° F3 31.58+0.118 0.10620.006"
2 39.57+0.57° 1 38.24+0.16° 0.077+0.003°
13 42.29+0.24° 12 35.10+£0.81¢ 0.090+0.002°
F-value 164.98™" 13 32.46+0.34" 0.115+0.003"
" Mean+S.D. F-value 953.739" 221.953"
24 Means in a column by different superscripts are D MeantS.D., n=3.

significantly different by Duncan's multiple range
test(p<0.05).
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{Table 5> pH and total acidity of Hallabong
tangor jam added with oligosaccha-

rides
pH Total acidity
Control 3.35+0.14° 1.28+0.01°
F1 4.24+0.03 1.3540.02°
F2 4.29+0.06™ 1.35+0.03"
F3 4.39+0.03™ 1.36+0.04°
11 4.33+0.03™ 1.37+0.02°
2 4.47+0.13 1.36£0.01°
13 4.6120.09" 1.36+0.02"
F-value 56.019"" 0.408
b Mean+S.D., n=3.

*~4 Means in a column followed by different super-
scripts are significantly different at p<0.05 by
Duncan's multiple range test.
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{Table 6> Hunter's color value of Hallabong tangor jam added with oligosaccharides

L a b
Control 65.61+0.4297° 12.54+0.06" 22.64+0.17"
Fl 68.5120.30° 11.37+0.23° 20.36+0.16°
F2 71.330.13° 10.2040.22¢ 18.63+0.71°
F3 72.60+0.21° 9.07+0.05° 17.29£0.27°
Il 68.29+0.36° 11.04+0.02° 20.29+0.13°
R 71.74+0.59° 10.50+0.26° 19.45+0.08°
3 72.7340.36° 8.60+£0.16" 16.43+0.17°
F-value 516.671" 267.287" 436.183""

n Mean+S.D., n=3.

*~¢ Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.
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NGE e FullE s 2ok 3, tix
9] Z polyphenol &2 16.32 mg/gO. 2 ©o| 4
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=
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{Table 7> Effect of DPPH radical and total po-
lyphenol contents of Hallabong tangor
jam added with oligosaccharides

Sample DPPH RAS Total polyplll)enols
(%) (mg GAE"/g)
Control 76.35+0.42°" 16.32+0.118
Fl 79.51+0.63° 17.50+0.15°
F2 87.13+2.38¢ 18.55+0.29*
F3 90.35+0.85° 19.53+0.17°
11 79.24+0.51° 18.18+0.16°
2 90.85+0.43° 20.65+0.08°
I3 91.7840.51° 22.44+0.12°
F-value 1,047.22°" 115.08™

) GAE, gallic acid equivalents; RHE, rutin hydrate
equivalents.
2 Mean+S.D., n=3.
4 Means in a column followed by different super-
scripts are significantly different at p<0.05 by Dun-
can's multiple range test.

(Kim MH et al 2010), ©]+= #HE3}5HE2] T30
w2} radical &2A A ¥R Al ARl o]Fo]
g W] 7l Aoz AT o]
A= DPPH free radical 475 A3l L X]s}h
= o2 Yehon, giksl 712k g &
Azl 7191k}t ar B g vl 91t (Chung YA
et al 2003). ¢HA, 7 F55 A=x Al APE=
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{Table 8> Sensory characteristics of Hallabong tangor jam added with oligosaccharides

Sample Color Aroma Flavor Spreadability ~ Overall acceptance
Control 5.67+0.65° 5.90+0.88" 5.6740.71™ 6.97+0.93" 5.87+0.78°

F1 5.73+0.90° 5.53+0.86° 5.73+0.94° 6.33+0.80™ 5.53+0.90°

F2 6.30+0.86" 6.37+1.07° 6.30+0.79" 5.97+1.10° 6.27+0.78

F3 5.80+0.94° 5.37£0.81 5.80+0.81° 6.13£1.07° 6.07+1.08°

11 5.40+1.03™ 5.87+0.82° 5.40+0.67° 6.37+1.03° 5.90£0.76°

2 6.47+0.99° 5.97+0.56° 6.47+0.82° 5.83+0.99¢ 6.33+0.80

3 5.27+0.89° 5.30+0.79" 5.2740.78° 5.57+0.94° 6.13+0.82°
F-value 16.44™" 54117 18.19 43.48™ 37.09™

! )Meanﬂ:S.D., n=3.

*4 Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's

multiple range test.
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