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The Effects of Addition of Oligosaccharide on the Quality
Characteristics of Tomato Jam

Ki-Sook Kim and Yoon-Kyung Chae
Department of food and Nutrition, Chung-Ang University

Abstract

As a trial to expand the use of oligosaccharide, tomato jams were made with various kinds and addition
rate levels of oligosaccharide and their quality characteristics were evaluated by instrumental analyses and sen-
sory evaluation. As the addition rate of oligosaccharides increased,

1. the sweetness of tomato jams decreased compared to those of control containing sugar,

2. the lightness and yellowness were increased, however, the redness was decreased,

3. the hardness and adhesiveness of tomato jams containing liquid type oligosacchairdes were lower and
those of powder type were higher than control.

The springiness of the samples containing oligosaccharide was lower than that of control, however, there
was no significant difference in cohesiveness. In sensory evaluation, tomato jams containing oligosaccharides
were generally similar or better than control. Color, viscosity, flavor and overall acceptability of the samples
containing powder type oligosaccharide were higher than those of liquid type. Tomato jams containing 15%
powder type oligosaccharide and 35% sugar showed the highest overall acceptability.
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2. alEary

(1) Evhze] HEEA

E Ao A8 Enlg9] 8- Moisture analyzer
(Model PJ 300MB)E AMg-3le] HaFslslx, pHe pH
meter(Digital pH/Ion meter)Z- o]-2-3}o] Zx3}a on,
BEve EvEE vH, AE3le] Abbe FHFTA
(ATAGO, Japan)2 =& stadrh. f7]4ke] ke 01N
NaOH Ao g A sle] citric acid®} malic acid
2 72t sk 3, B9 Bertrand® P 2} 3}
279315105, pectin® alcohol AAH ol oJa] 24
sairh.

(2) EntzAYe] Alz iy

@ Control

w2 rq]o1\4]:,7_ 7zskA ML ErkE 500 g2
3 food processor(PHILIPS TYPE HR 2871)
= }°=] 3027 242 BRtEE no| Wi 10%-
45

2 7hd % F A 246 e} 9 ulw A}
29 7%e 93 UF Aoz HolFel 1587 7}
35}3]
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719 F == AbbeFHFEA(ATAGO, Japan)E =
Aalsiet.

@ 4= 23

Color difference meter(Hunter Lab. Model. CQ-
1200X. US.A)E ~}-&3}e] L(Lightness), a(redness),
b(yellowness)yS =3 3191t}

® 71413 ] texture 24

A% 50g& A& 3.5cm, 2o 65cme} Y5 &
7]l ®o} Rheometer(Sun Rheometer, Compac-100)-%-
Al-8-8}o] hardness, adhesiveness, springness, cohesive-
nessE &3 sl9ic}.

Rheometer?] 2%

@ #5397}

W HAME FouhE Al als ot 209
panel 2 A1) 3ke] 53 324 (scoring test).2-2 Al A] ?5]-
ek W7k FEo} Hw L ks Pk

l

Z 71L& Table 29} 72t}

Table 1. Recipe of samples

Sam- . . .. Oligosaccharide Sugar
ple Kinds of oligosaccharide (%) %)
S1 no addition 0 50
52 Isomalto 15 35
s3 oligosaccharide 30 20
S4 liquid Galacto 15 35
S5 1 oligosaccharide 30 20
S6 Fructo 15 35
s7 oligosaccharide 30 20
S8 Fructo 15 35

powder . .
S9 oligosaccharide 30 20

Table 2. The operating condition of rheometer

Sample Height 35 mm
Probe Diameter 20 mm
Clearance 30 mm
Chart Speed 200 mm/min
Table Speed 60 mm/min
Load Cell 2 kg or 10 kg
Repeat (Mastication) 0 sec
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Table 4. Sweetness of tomato jam treated with the dif-
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- 3t ¥ e ]-C}(-: PP ferent kind of oligosaccharide

A ﬁ_xo 3] 1zu),_.ﬁ._xo 3] SZD .

;‘—_3‘.7‘ 3&7‘4%‘"] Ah1A) — ¢ A Q) . addition rate (%) 0 15 30 F-value

g | $e g ls SR Kind oite\

e e %"}"l (13 < of$- dsto] 743ikA) By 4 By

Boe A [ el o A oRieks) lsomako 697 64 60 6LO0TH

Aubxlel vpA | o uletAlela) sheh(d) < ¢ eRAselsy) liquid  Galacto  69°  °63" A58t 91.00%**
~ Fructo 69° *60" 4570 117.00%**

o|Are] A1¥ Azl SPSS/PC programS ©]4-3}]

(]

9:: B h B, a ! * %k
BALEA(ANOVA)S 2. £-0] 242 Az, 437} powder Fructo 6 63 61 52.00
gl &H2o thsiA]= Duncan's multiple range test=
Al g8 7ke] fol 25 Agsledt “Not Significant, *p<0.05, **p<001, ***p<0.001. Means
with the same letter are not significantly different. 1) ab,c
means Duncan's multiple rtange test for the ratio of oli-
. 20} 4 s gosaccaride (row). 2) A,B,C means Duncan's multiple range test

for the kind of oligosaccaride (colum).

F-value 9.00*** 10.00%**

1. EO0IELQ ME
B A }\}—9-3}- Eolge] AE B A= Table o)oll = Ztzt f-21 - el xfe)7} slich.

33} 2t Fig. 12 29 £/ Hriekd utd EvtE
B Al 2143 EntES) £RFFL 89.9%, = Ao Feg vk o)k ekt b At &
T SBrix, BYFL 2.07%% 2, pectin FFE 2l g A7 o) ol dghen, B AF A
0.93%%t}h. pHE 4.348 ov, A== citric acid2 & AMEE S| v m Arleke] wopdled whet {9
Avs}od 0.67%, malic acid 2 #4katod 0.71%31 ). Mo g golAle AeE Jehlisich o]zl & A¥
o ALg-8F &2 weke] Zbo| =7} dEk-S 10082 319
2. EOIEMO| £ 8N S o S0~60(AkFA| A TA B4 AFhe)r] Wi
(1) B= 9 Aow Azt
gl ude) FHe Arlsks gejsled e ol ) A=
Ao} rrE BARA3BLT Duncan's multiple range 2ol ZHel Arleke 2ElEle WUE EVIE
test2 Al @7k $-o)AE 723 A3= Table 49} Ao A2 HALRA3}5 Duncan's multiple range test
. 2 B2 4922 A 23 A= Table 59 2.

Table 404 2} 2o} BE &) wego] Hr|eke| ulz}

Geald Foldel Aelg dehigeh golue
15% A7V Aol olanrgelng, BeESe

we}, Bate) zate gl aet-s AR A gAtelel -
L §ro19l Aolrh gl ont A4e) ZoELE T e
& A7 A gk foAal Aol s vehle] A a
o Z2E e nde A7k ARs} o Aol ¥ 2
st freldoz wwsl dgtet w=g elnRe g
30% A7V Aol olaELe vFS AV A 3;3
7 Rarake] gejuge ArIRE AR, AHESe «
D& A7 A dlarel S)wRe AIRE AEA 54 '
0 30 60
Table 3. Proximate composition of tomato Addition rate (%)
mois- sweet-  acidity (%)  reduc- ectin Fig. 1. Change in sweetness of tomato jam treated
ture pH ness  ciric  malic s:Jngar p(% ) with different kind os oligosacchride.
(%) (Brix")  acid acid & —e—: Isomalto-oligosaccharide, - ® -, Galacto-oli-

gosaccharide, ~#--: Fructo-oligosaccharide, ——>¢--: Fruc-

89.90 434 5 067 071 207 093 to-oligosaccharide (powder).
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Table 5. Color difference of tomato jam treated with
the different kind of oligosaccharide

. Kind Of. Addition Lightness Redness Yel-

oligosaccharide rate lowness

0% 28.23° 18.68 9.17

nlli‘l’to 15% 2841° 2004  10.63

30% 30.31" 2008  10.86

F-value 17.32%* 225 502

0% 28.23° 18.68 9.17*

Galacto  15% 28.82° 18.75 10.91°
Liquid

30% 30.74" 1806  10.59"

F-value 36.37** 157 7.25*

0% 2823  18.68° 9.17*

Fructo  15% 3117 16.58"° 8.89°

30% 31.85° 17.98"  10.05"

F-value 216.67%** 577 7.11%

0% 28.23 18.68" 9.17°

Fructo  15% 28.65 17.81*  10.14*
Powder

30% 28.50 19.11"  10.95"
F-value 047" 5.77* 9.88*

“Not Significant, *p<0.05, **p<0.01, ***p<0.001. Means
with the same letter are not significantly different. ab,c
means Duncan’'s multiple range test for the ratio of oli-
gosaccaride.
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Fig. 2. Change in color difference of tomato jam treat-
ed with different kind of oligosacchride.

—&—: Isomalto-oligosaccharide, ----@----: Galacto-oli-
gosaccharide, —#—: Fructo-oligosaccharide, -->--: Fruc-
to-oligosaccharide (powder).
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Table 6. Instrumental texture characteristics of tomato
jam treated with the different kind of oligosaccharide

Kind of  Addition Hard- Adhesi- Sprin- Cohesi-
oligosaccharide  rate ness veness giness veness
0% 9.7 73 128 077
so- yse 77 s¥ 1240 073
malto
30% 33 273 101 078
F-value 47174 32.90*** 10.74*  0.80™

0% 9.7  73° 128" 077

Galacto 15% 83 71° 134" 077

Liquid

30%  3.0° 197 096  0.72

F-value 67.20%%% 4233%*+ 44020+ Q71

0% 9.7 73 1.28" 077

Fructo 15%  4.0° 313 105 0.78

30%  3.0° 1570 093  0.70

F-value 87.25%%% 5825%*+ 2452%* 226"

0% 970 13 128" 0.77

Fructo 15% 12.7* 87.3 105 0.75
Powder

30% 250" 164 131" 0.71
2,05

™Not Significant *p <0.05, **p <0.01, ***p <0.001. Means
with the same letter are not significantly different. ab,c
means Duncan’s multiple range test for the ratio of oli-
gosaccaride.

F-value 68.58*** 02.74*** 16.10**
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Fig. 3. Change in instrumental texture characteristics of
tomato jam treated with different kind of oligosacchride.
—&—: Isomalto-oligosaccharide, ----@----: Galacto-oli-
gosaccharide, ---#--: Fructo-oligosaccharide, ——>¢--: Fruc-
to-oligosaccharide (powder)
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apo] 7}t lsdet.
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Table 7. Sensory evaluation of tomato jam treated with the different kind of oligosaccharide

Liquid Powder
a dcli\g:)ion Isomalto Galacto Fructo Fructo F-value
15% 30% 15% 30% 15% 30% 15% 30%
Color 2.25° 2.55° 1.10 1.65° 2.60° 1.60° 2.80° 3.90° 3.95°  21.62%**
Adhesiveness 2.80° 2.75° 1.65 3.15° 1.80 2.05" 2.90* 4.40° 4.50°  25.68***
Clarity 2.95° 2.55° 3.40° 315 2.70° 3.45° 2.75° 3.20" 2,65  1.58*
Sweetness 3.75° 3.75* 340" 3.20" 2.40° 3.50" 3200 3.50° 3400 2.36*
Flavor 2.40° 3.00° 3.15" 3.10° 3.10° 3.60° 2,75 3.55° 3.40° 212+
Overall acceptability  2.60° 285" 2.30° 2.60° 2.65° 2.55° 2.83" 3.70° 3.50°  3.96%*

“Not Significant, *p <0.05, **p <0.01, ***p <0.001. Means with the same letter are not significantly different.
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