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Table 1 Experimental design of three
variables for quince jam samples.

Samples Sugar: Quince Pectin

Invert ratio  gum (%) (%)
S1 100: 0 0.00 0.00
S2 100: 0 0.00 0.25
S3 100: 0 0.25 0.00
S4 75:25 0.00 0.00
S5 75:25 0.00 0.25
S6 75:25 0.25 0.00
S7 50: 50 0.00 0.00
S8 50: 50 0.00 0.25
S9 50: 50 0.25 0.00
S10 0: 50 0.00 0.00
S11 0: 50 0.00 0.25
S12 0: 50 0.25 0.00
S13 0: 75 0.00 0.00
S14 0: 75 0.00 0.25
S15 0: 75 0.25 0.00
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Table 2Changes in pHinjam samplesduring
storage time.™

Samples Day1l Dayl15 Day30
S100/10+Qo00tPogo  4.84*"  4.557F  431C
S100/Io+Qoo0tPo2s  4.83% 4518 4312C
S100/Io+QoastPoge 477 4.540B 404" C
S75/Ls+Qoo0tPogo  4.84™"  4.69%F  421*C
S7s/LstQoo0tPo2s  4.53%"  4.44™ 4.19*B
S75/hstQoastPoge 43144 43944 4 0848
Sso/lsotQoo0tPoge  4.5254 45574 3,948
Sso/lsotQoo0tPo2s  4.60%*  4.44%% 39148
Sso/lsotQoastPogo  4.12°%  4.16%*  3.84%B
So0/Iso+Qo00tPogo  4.25™4 4314 3788
Soo/IsotQoootPo2s  4.428"  4.44™A 37388
So0/Iso+QoastPogo 446" 4470 36198
So0/Irs+Qo00tPoge 45244 4.43%0eA 37248
Soo/Irs+Qoo0tPo2s 42554 43844 37288
Soo/Irs+QoastPogo  4.65"  4.65*  3.70°B

a Means within each column followed by different
letters (a-d) show significant different (P < 0.05)
between treatments at the same time. b Means
within each row followed by different letters (A-D)
show significant different (P < 0.05) at a treatment
during storage period. (S: Sugar, I: Invert, Q:
Quince seed gum, P: Pectin).
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Table 3 Changes in brix in jam samples
during storage time.*”

Samples Day 1 Day 15 Day 30
S100/10+ Q000+ Pogo  53.59"" 51.65%F  54.67A
S100/Io+Qo00+Po2s  54.33*4 55.60"  54.68""
S100/Io+QoastPogo 54344 543044 55014
S75/Ls+Qoo0tPogo  51.36°%%  50.01%4 523304
S7s/hstQoo0tPo2s  52.33%% 53,009 52.00°%
S7s/hstQoastPogo  53.40°"%  54.67°%4 53 504
Ss0/Is0+Qo.00+Poge  50.00%8 52.33%A 54,004
Sso/lsotQoootPo2s  52.64°4  53.30%A 53 6704
Sso/lsotQoastPogo  52.71°%% 54314 54 004
So0/Is0+Qo00+Poge  46.70°" 46.32M4 46.50%4
So0/Iso+Qo00+Po2s  47.05%8 49.57%A 50.00%*
So0/Iso+Qo25+Poge  47.00%° 47.01"B 49.66%*
So0/I1s+Qo00+Poge  51.59%* 52.67%%  52.00°"
Soo/Irs+Qoo0tPo2s  52.60°F  54.50PA 54304
So0/Irs+Qo25tPogy  53.68™° 54.09%A 54.67%A

a Means within each column followed by different
letters (a-d) show significant different (P < 0.05)
between treatments at the same time. b Means
within each row followed by different letters (A-D)
show significant different (P < 0.05) at a treatment
during storage period. (S: Sugar, I: Invert, Q:
Quince seed gum, P: Pectin).
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Table 5 Changes in reducing sugar, total sugar
and calorie of jam samples.”

Reducin Total Calorie
Samples g sugar  Sugar
(%) (%) (cal/100g)

S100/10+Qo00tPogo  55.40¢0  64.017  256.85°
S100/Io+Qoo0tPo2s 5537 65.25%  261.43°
S100/Io+QoastPoge 5470 64714 258.33%
S75/Ls+Qo00tPoge  57.26%  66.87  268.77%
S75/LstQoo0tPo2s  56.35¢ 6833  273.83"
S75/hstQoastPoge  57.72%  66.65¢  266.30%
Sso/lsotQoo0tPogo  62.83  68.13°  282.33%
Sso/lss+QoootPo2s  60.72°  69.77°  285.93"
Sso/lsg+Qo25+Pogo  63.17°  67.40®  281.90™
Soo/Iso+Qo00tPogo  38.99%8  47.67°  190.34%
Soo/lss+QoootPo2s  36.128 48337 193.53¢
So0/Is0+Qo25tPogo  37.88%  50.39"  201.60°
Soo/ T35+ Qoo0tPoge  48.21°  56.67° 22647
Soo/Irs+Qoo0tPo2s 46877 56.12° 22437
Soo/l3s+Qo25+Pogo  48.89°  57.33°  233.05

a Means within each column followed by different
letters (a-d) show significant different (P < 0.05)
between treatments at the same time. (S: Sugar, I:

Invert, Q: Quince seed gum, P: Pectin).
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Table 4 Changes in viscosity (mPa.s) of jam

samples during storage time."”

Samples Day 1 Day 15  Day 30
S100/10+Qo00tPogo  97.57°%*  87.60*"  80.85*"
S100/Io+Qo00tPo2s  100.90%*  80.93*8  80.43*B
S100/I0+Qo25tPogo  117.67%*  87.60*5  83.33*B
S75/Ls+Qo00+Poge 841044 62378 64,778
S75/Ls+Qoo0tPo2s  87.875%  72.60°°  66.82™°
S75/Ls+ Qo5+ Poge  107.90%  88.05*%  71.30™C
Sso/Iso+Qo00tPoge  91.63™%  86.87*8  63.33>C
Sso/lso+Qoo0tPo2s  92.00%*  63.03°%  64.93™B
Sso/lso+Qoa5tPoge  93.36™%  87.70*%  73.90™C
So0/Is0+Qo00tPoge  71.70%%  75.13™B 6434
So0/Iso+Qoo0tPo2s 76334 78.57™B 69 538
So0/Is0+ Qo5+ Pogo  88.20"*  80.03*%  75.60*8
So0/Irs+Qo00tPoge  76.37°%  65.83%F  69.47"B
Soo/Irs+Qoo0tPo2s  81.17™% 7450 713708
So0/I7s+Qoa5tPogo  88.33 7947 78058

Vo

a Means within each column followed by different
letters (a-d) show significant different (P < 0.05)
between treatments at the same time. b Means
within each row followed by different letters (A-D)
show significant different (P < 0.05) at a treatment
during storage period. (S: Sugar, I: Invert, Q:

Quince seed gum, P: Pectin).
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w = o
L 1 L

Overall acceptability score
N
1

Error Bars: +/~ 1 8D

Fig 2 Changes in sensory attributes parametersof
treated and control jam samples.
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Jam is a product that uses a lot of sugar in its preparation, and this compound plays an important role
in increasing the level of sugar. Since the increase in blood sugar is associated with diabetes and
obesity, so reducing sugar consumption in this product can reduce the risk of these diseases which are
caused by long-term use of this product. In this study, enzymatic invert sugar was used as a substitute
for sugar in different ratios (0, 25, 50, 75 and 100%). Quince seed gum and pectin were also used as
thickeners to improve the texture properties of jam. Measurement of acidity and pH, viscosity, brix,
total sugar,reducing sugars, energy intake and sensory properties were measured.According to the
results, with adding the gum and pectin, pH decreased, followed by acidity, brix, viscosity, reducing
sugars, tissue hardness, yellowness and lightness index as well as sensory properties scores. Also,
with increasing invert sugar, the acidity of samples increased, while brix and viscosity of samples
decreased significantly (P<0.05). But as the invert sugar concentration increased, the taste and color
scores of the samples increased. The color score of the samples was significantly increased (P<0.05)
by adding quince seed gum. There was no statistically significant difference in odor of samples with
increasing sugar replacement percentage (P>0.05). In general, based on the results of physico-
chemical and sensory tests, it can be said that jam samples containing 75% invert and 0.25% of gum
to (treatment number 15) were the best samples with 15% fewer calories than control samples.
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