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Abstract

Quality characteristics of strawberry jams made of 2 different strawberry cultivars, Bogyo-joseng and Suhong,
with 25, 50, 75, 100% fructo-oligosaccharide in place of sucrose were evaluated. Moisture content of Suhong jam
was higher than Bogyo-joseng jam. pH of Bogyo-joseng and Suhong jam was not different. The lightness, redness
and yellow-ness of Bogyo-joseoung jam were higher than those of Suhong jam. Spreadmeter value of jams
decreased with addition of fructo-oligosaccharide. The sweetness of Suhong jam was higher than Bogyo-joseng.
Reducing sugar content of Suhong jam was higher than Bogyo-joseng jam. More of fructo-oligosaccharide added,
reducing sugar content of jam increased. Residual anthocyanin in Bogyo-joseng strawberry jam was decreased by
addition of fructo-oligosaccharide. However, the residual anthocyanin content of Suhong strawberry jams with
fructo-oligosaccharide was lower than that of sugar-only control jam with an exception of 50% fructo-oli-
gosaccharide jam. The 50% fructo-oligosaccharide jam had a higher residual anthocyanin content than sugar-only
jam. As the addition rate of fructo-oligosaccharide increased, springiness and cohesiveness of jam increased, while
resilience decreased. In sensory evaluation, Bogyo-joseng strawberry jams obtained highest score with 50% fructo-
oligosaccharide, while Suhong strawberry jam was favored most with 25% fructo-oligosaccharide.
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Table 1. Recipe of samples

Kinds of Fructo- Sugar Heating
Strawberry oligosaccharide (%) (%) time (min)
i 0 100 13
25 75 16
Bogyo-joseng 50 50 19
75 25 21
100 0 26
0 100 13
25 75 15
Suhong 50 50 17
75 25 19
100 0 20
Zo}

3. ©@I1Ee EA "ot

() FETF

FRF e ARyl 712 (HB-502 Dry oven, Han
Back Scientific Co., Korea)& ¢]-83led &4},

(2) pH

pH= A& @7] 2 4 A)E pH meter(520A, Orion
Research, USA.)Z &4 39 o,

3) Y=

A 5 = A z}A (Model CR-300, MINOLTA, Japan)=.
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Table 2. The operating conditions of Texture Analyser

HAE Y AY BHE

gz e 7)1 93] S
A

Acquisition rate 200 pps A FAAIA F, 54 - (scoring test) 22 Al A 5}
Strain 25% oo}
Time S sec ’
Test speed 1.0 mm/sec (10) 5A A &
Pre Test speed 5.0 mm/sec APAI= Means+S.D.2 FAISHQ.0n, T2 H TR
Post test speed 5.0 mm/sec e N = = =
Trigger type auto 20 g A, o7 TR Ayl g8 &dfet F
8017ke] A abE 3= SAS Z2 738 (SAS Institute
shed o, Inc., Cary, NC., USA)YS ©]-4-3}4 ANOVAZ. ¥43}%)

2.9+ B A] o} (mg%)=0.D. X 200/W X 100 X 1/65.1
OD. &34, W: X829 7 (g), 200: F-8, 65.1:
F3A4

714, kAol AEEE 71 m AlE A R
Alobd gl tfst 71 = AR $o] kEAlepd ¥
o] WE-&2 ephsic

(8) 71A1 & texture

Az 27189 2L A& 50g& AF 35
cm, Zo] 65cme] W53 474 o} Texture analyzer
(Model TX XT2i, Stable Micro Systems, England)®]]
P-20, 20 mm DIA CYLINDER ALUMINIUM-S A3
sle] A|RE 23] A4 AYAAL | doiAe
force-time curve24-E] cohesiveness, springiness  re-
silienceS- &7 $+¢ TH(Table 2).
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Table 3. Moisture of strawberry juice and strawberry jam added with different levels of Fructo-oligosaccharide (%)
Kinds of Fructo-oligosaccharide (%)
Strawbe F-Val
strawberry mf 0 25 50 75 100 e
Bogyo-joseoung  90.15:0.15%  30.16+0.18° 29471021 27.59+0.12° 31.90£023" 29.60+0.29"  44219.28%%x
Suhong 91.03:020° 2893+0.10° 3098+023° 2923+0.10° 2803%0.19° 27.12+£009"  83180.74***
ANOVA(P>F) VA 0.0001%** FO 0.0001%** VAXFO 0.0001%%* 52971.6] %%+

"Means + S.D. (n=3). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-
oligosaccharide.

#x+P<(),001.

Table 4. pH of strawberry juice and strawberry jam added with different levels of Fructo-oligosaccharide

Kinds of Strawberry Added Fructo-oligosaccharide (%) .
iy F-Value
strawberry Juice 0 25 50 75 100
Bogyo-joseoung 3631001  355+£001°  3.55+£001° 3554001 3.55£001° 355001 32.00%%*
Suhong 345£001°  335+001° 335%001° 335+£001° 335+001° 3354001 50.00%%
ANOVA(P>F) VA 0.0001 ¥+ FO 0.0001 %%+ VAXFO 0.4389 35373

"Means * S.D. (n=3). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-
oligosaccharide.

***P<(.001.
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2. pH
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Table 5. Color of strawberry juice and strawberry jam added with different levels of Fructo-oligosaccharide

Kinds of Strawberry Added Fructo-oligosaccharide (%)
. F-Value
strawberry Juice 0 25 50 75 100
L 39.96+0.18% 2027£001° 18852001 20494006 21942003 21.46+0.15° 19783.15%**
Bogyo-joseoung a 25481025  9.17+£0.00° 960£0.15 11.58+£004° 1225+0.10° 11714016  5662.04%x
b 12724006  649+0.06° 522+001° 6391006 7.55£002° 651£0.12°  5192.05%%*
L 3939+0.19° 18.09+0.03° 18.05+001' 1841+0.02° 1936+£007° 193+001° 2953497+
Suhong a  24.15£025 9081025 7.33+007 1007£009° 10441008 10.14+£0.10°  4913.15%*x*
b 1228+020°  4.19%001° 307007 4652004° 4832006  5.00L£005°  3714.72%%*
ANOVA(P>F)
L’ VA 0.0001*+* FO 0.0001%+* VAXFO 0.0001%%%  1767.68+**
a VA 0.0001*** FO 0.0001*** VAXFO 0.0001*+* 434 42%%%
b’ VA 0.0001 %%+ FO 0.0001#** VAXFO 0.0001%%%  ]595.3g%**

YL: lightness (100=white, O=black).
a: redness(+=red. -=green).
“b: yellowness(+=yellow, -=blue).

“Means + S.D. (n=3). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).
VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-

oligosaccharide.
***P<0.001.
Table 6. Spreadmeter value of strawberry jam added with different levels of Fructo-oligosaccharide (cm)
. Added Fructo-oligosaccharide (%)
Kinds of strawberry F-Value
0 25 50 75 100
Bogyo-joseoung 10.8+0.86™" 10.15£0.66° 9.55+0.42% 9.78+0.34™ 8.88+0.22° 6.25%*
Suhong 10.4510.10° 1045+0.21° 9.98+0.10° 9.38%+0.17° 8.88+0.25° 61.9] 4k
ANOVA (P>F) VA 0.9694 FO 0.0001 *** VAXFO 0.1869 10.48%%*

"Means£ S.D. (n=8). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).
VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-

oligosaccharide.
*P<(.01, ***P<0.001.

-533 -

sz 73H3]A] A 16 dE Al 6 3.(2000)



30 AEE %

Al

Table 7. Sweetness of strawberry juice and strawberry jam added with different levels of Fructo-oligosaccharide Brix

(%)
i Added fructo-oli haride (%
Kinds of Strz.iv&./berry cto-oligosaccharide (%) F-Value
strawberry Juice 0 25 50 75 100
Bogyo-joseoung  6.8+£000°  680+0.00°  6891000° 712+000°  674+000°  69.9+0.00°  0.0001%+*
Suhong 6940000  69.6+000°  69.0+000° 692+£000°  712+£000°  72.0+000°  0.0001%**
ANOVA(P>F) VA 0.0001%#* FO 0.0001 *#* VAXFO 0.0001%%*%  0,0001%**

"Means £ S.D. (n=8). Means in a row sharing a common superscript
VA; Main effect of variety, FO; Main effect of Fructo-oligosaccharide,
oligosaccharide.

#+¥P<0.001.

letter(s) are not significantly different (P>0.05).
VA X FO; Interaction between the effects of variety and Fructo-

Table 8. Reducing sugar of strawberry juice and strawberry jam added with different levels of Fructo-oligosaccharide

(%)
Kinds of Stn.ivx_/berry Added Fructo-oligosaccharide (%) F_Value
strawberry juice 0 25 50 75 100
Bogyojoseoung  433+£001"  626+0.19° 1211+026' 19432010° 24124015 31344021 2144279%x
Suhong 4891025  8391001° 13.971043° 2053+0.04° 2753+£049°  36.6210.02° 10621.22%kx
ANOVA(P>F) VA 0.0001%** FO 0.0001 % VAXFO 0.0001***  98(7.89%**

"Means+ S.D. (n=4). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide,

oligosaccharide.
*#¥p<0.001.
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VA XFQ; Interaction between the effects of variety and fructo-
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Table 9. Residual anthocyanin of strawberry jam added with different levels of Fructo-oligosaccharide (%)
Kinds of Added Fructo-oligosaccharide (%)
F-Value
strawberry 0 25 50 75 100
Bogyo-joseoung 71.99£048"  3625+175°  4921+048 43.12+2.50° 4793+0.17°  693.65%**
Suhong 5219277 47.66%2.58° 53.061 1.64" 46.45+2.28" 4736+1.16° 14.97%%*
ANOVA(P>P VA 03972 FO 0.0001%#* VAXFO 0.0001*** 192.30#+#*

"Means+ S.D. (n=6). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-
oligosaccharide.

*#+P<0.001.

Table 10. Textural characteristics of strawberry jam added with different levels of Fructo-oligosaccharide to 25% strain

Kinds of Added Fructo-oligosaccharide (%)
Item F-Value
strawberry 0 25 50 75 100
Bogvo. Springiness 0.89+0.02% 091002 093+£0.03™ 094003  0.96+0.02° 3.65*
joseiyung Cohesiveness ~ 0.6740.03° 0712002  074£0.02°  0762002°  0.83£0.02°  21.42%%x

Resilience 0.07+£0.01° 0.06+£0.01" 0053002 0041001  0.03+£0.02° 341

Springiness  0.84£003°  0.88£002°  095£002°  097t002° 0981003  1865%*
Suhong Cohesiveness 0.70+0.02° 0.72£003° 0771002 079+£002"  0.80+£0.02° 11.58%%*
Resilience 0.06+£0.02° 0.0710.01° 0.0510.01* 0.0410.02° 0.03+£0.01" 1.15

ANOVA(P>F)
Springiness VA 0.8253 FO 0.0001*** VAXFO 0.0358* Q. 92%¥
Cohesiveness VA 0.1019 FO 0.0001*** VAXFO 0.1273 14.99%:#:%
Resilience VA 0.3215 FO 0.2783 VAXFO 04059 1.19

"Means =+ S.D. (n=3). Means in a row sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-
oligosaccharide.

*P<0.05, ***P<0.001.

Table 11. Sensory evaluation of strawberry jam added with different levels of Fructo-oligosaccharide

Kinds of . Overall
strawberry Item Color Viscosity Gloss Sweetness Havor acceptability
0 1.641081™ 209+054° 236+081° 236+£092° 236+143F  264+0.50°
Bogyo- Added 25 2641067 2554052° 3.09£070° 28240607 273+1.10°  3.09£0.70°

fructo-oligo 50  3.18%0.60° 3.18%075 3.821075 3274065° 327+047°  4.09+0.70°
saccharide (%) 75  4.002045° 4.09+054° 3.82£0.60° 391083 4002063  3.09%130°
100 482+040° 4.82+040° 4.18+087° 445+104°  3.82+098"  245+082°

joseoung

F-Value 44,98+ 43.16%#* 10,265 11304 5.5]%%% 6.15%%x
0 2641103 1824075 227£090° 255+069° 1641092  3.00+0.77°
Added 25 3274142 2274065 2.64+£092° 291+054% 209+ 147  391+1.20°

Suhong fructo-oligo 50 282075  3.18+060° 345£082° 345£052°  291+083%  3.55+1.04°
saccharide (%) 75 373+090° 391+£054° 4.18+060° 4.09+083  364+1.03°  3.09+1.14®
100 4641067 482+040° 455+069° 4551093  391+£122°  227+079°

F-Value 7.20%%* 45.00%** 16.33%%* 14.30%** 10.06%** 4.14%*
ANOVA(P>F)
VA 0.2986 0.1926 0.8063 0.3271 0.0388* 0.6098
FO 0.0001%#%* 0.0001**%  0.0001%** 0.0001*** 0.0001*** 0.0001***
VAXFO 0.0195* 0.8713 0.2455 . 0.9990 0.6943 0.1494
F-Value 15.66%** 39.43%%* 11.98%** 11.31%%* T A4THEE 4.45%%*

YMeans + S.D. (n = 11). Means in a column sharing a common superscript letter(s) are not significantly different (P>0.05).

VA; Main effect of variety, FO; Main effect of fructo-oligosaccharide, VA X FO; Interaction between the effects of variety and fructo-
oligosaccharide.

*P<0.01, **P<0.01, ***P<0.001.
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