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1. Food and Agriculture Organization
2. World Health Organization
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1. Texture profile analysis
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Table 1 Treatments in this research.
Calcium concentration Concentration of vitamin D3

Treatments

(mg/100g) (IU/100g)
Treatment 1 (control) 0 0
Treatment 2 500 40
Treatment 3 750 40
Treatment 4 1000 40
Treatment 5 500 70
Treatment 6 750 70
Treatment 7 1000 70
Treatment 8 500 100
Treatment 9 750 100
Treatment 10 1000 100
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Table 2 Investigation of physicochemical changes (moisture, acidity and synersis) of fortified

ready-to-eat jelly containing different concentrations of vitamin D3 and calcium on the first day of
storage

Treatments Physicochemical changes

Moisture (%) Acidity (% citric acid) Synersis (%)

Treatment 1 (control) 83.555+0.049° 0.915 0. 091 ° 0.470 £0.028 °
Treatment 2 83.330+0. 084 ° 1.145 0. 049°¢ 0.415+0.021%
Treatment 3 83.095 +0. 077 1.425+0. 077" 0.360+0.014"%
Treatment 4 82.840+0. 042 ¢ 1.755 £0. 049 ° 0.310 0. 028°¢
Treatment 5 83.345 +0. 049 1.150 £0. 028°¢ 0.420+0.014%
Treatment 6 83.065 £0. 077 1.425 +0. 049" 0.355+0. 007
Treatment 7 82.870 +0. 056 1.760 +£0. 070 0.305+0.021°¢
Treatment 8 83.335+0. 077 1.155 0. 049°¢ 0.430+0.014%
Treatment 9 83.095 +0. 063 ™ 1.410+0. 042" 0.355+0.021%

Treatment 10 82.850 0. 042 ¢ 1.755+0. 077 0.305+0.021°

Results are shown as mean =+ standard deviation.
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1. Hardness
2. Cohesiveness
3. Chewiness
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Table 3 Evaluation of changes in texture properties (hardness, consistency and chewability) of fortified
ready-to-eat jelly containing different concentrations of vitamin D3 and calcium on the first day of

Texture properties

T
reatments Hardness ()

Consistency (%) Chewability (%)

4,520 £0. 099 ¢
4.765+0.0.063 ¢
5.075+0.0.091
5.335+0.0.063°
4.755+0.0.035%
5.070+0. 0.077
5.285+0.0.091°
4.790 +0. 0.070 ¢
5.110+0.0.113%
531040.0.113°

Treatment 1 (control)
Treatment 2
Treatment 3
Treatment 4
Treatment 5
Treatment 6
Treatment 7
Treatment 8
Treatment 9
Treatment 10

0.0035 +0. 0002 ¢
0.0050 £0. 0.0004 *%
0.0066 £0. 0.0004 °
0.0093 +0. 0.0004°
0.0056 0. 0.0004 >¢
0.0065 £0. 0.0007 *
0.0095 +0. 0.0002*
0.0048 +0. 0.0002 %
0.0065 £0. 0.0002 *
0.0091 +0. 0.0002 *

0.133+0. 028°¢
0.18240.0.016
0.236+0.0.030%
0.299 +0. 0.020°
0.178 £0. 0.021 %
0.224 0. 0.009°
0.302+0.0.011°
0.181 0. 0.005 >
0.238 £0. 0.008 *°
0.300 0. 0.010°

Results are shown as mean =+ standard deviation.
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Table 4 Evaluation of the stability of vitamin D3 (IU / 100g) and calcium (mg/100g) ready-to-eat jelly
enriched with different concentrations of vitamin D3 and calcium during 60 days of storage

Treatments

Stability of vitamin D3 (IU / 100g)

Day1

Day 30 Day 60

0.000 £0. 000 %
36.680 £0. 665 A
36.740 £0. 636 **
36.730 0. 778 A
65.015 +£0. 375
64.825 £0. 346 %
64.805 £0. 601 **
88.175 +0. 336
Treatment 9 88.225 +0. 068 **
Treatment 10 88.190 0. 287 **

Treatment 1 (control)
Treatment 2
Treatment 3
Treatment 4
Treatment 5
Treatment 6
Treatment 7
Treatment 8

0.000+£0. 000 ®® 0.000 0. 000 &
36.630 +0. 608 * 36.515+0.375°
36.670 £0. 396 i 36.455 +0. 403 ;‘
36.455+0.573 ¢ 36.415+0.092°¢

64.815+0.417% 64.600+£0. 410
64.560 £0. 255 * 64.355+0.332%
64.715 £0. 346 ** 64.420£0. 410
88.050 +1.301 87.905+1.138%*
87.935+0.983 87.990+1.131%*
88.080+£1.230* 87.785 +0. 969 *

Results are shown as mean =+ standard deviation.

Different small letters indicate a significant difference in each column.
Different capital letters indicate a significant difference in each row.



el e g pland = (b ol

LA 5 D

Sl e BU D3 ly s 5 eendS il glac Ll
4S5 Sl S5 4 Y (>0 0) Sl ndS (LG Ol e
S Ol e Sl 1y (ol e U 5 (6 eSS Ol

(p>e/r0) Sl
LI e slaclal [V4] (V1Y) colLes 5 Valencia
oS Lol 28 5 508 L 05y 5 Slo s 55l 0 g 3 0l
Sldeosa Y ssds 5 She Sl L5 5 18 5 Wases A
Ol e 5 dnled e gl 3 1) OBAS G e oS @ il 55 5L
ol sl (gl pre 2l (IS 05,3 b O oS
G )53 b ol gl e el s S A0S OLy

el gl ol Gl | oS Al e RS

CoslSes s Kazemi 5 s ol 51 ol = b s
wwlo ;3 D3 sl s (6,10l Ols ooy 2 & [¥] (Y20 V)
el Olpe A5 S 5158 5 el (gl ais b b
2 (g ls e il S (S azan s LDs
Ll o5 a5 cls [Y](Y) D) il sLeskaite
o D5 el s g0k Ol 5 Lo sed 28 D3 sl
BEE TSR ACR W U P S WP PSS Sy PR TIE-S | WAPGNESS
LS L5 S IS 5 s ges s SB35V E 5L
sdalie (5l gS 0555 b Dy sl s Ole 3 (sols ne
el o,\.lsjf.l

v.,.JS LSJ"'\'.’.L.’, J'l J..a\? @L‘«B ;ﬁLiJ.JF-\_“
osliiel W S sl 0 Jgdr o ool s @L“J Garg b

Table 5 Evaluation of calcium stability (mg/100g) Ready-to-use jelly enriched with different
concentrations of vitamin D3 and calcium during 60 days of storage

Treatments

Calcium stability (mg/100g)

Day 1

Day 30 Day 60

Treatment 1 (control)

Treatment 2
Treatment 3
Treatment 4
Treatment 5
Treatment 6
Treatment 7
Treatment 8
Treatment 9

14.94+0.42%
461.50+16.26*
653.00+16. 97 ™
889.00+£21.21 %
463.00+9.90°
651.50+17. 68
890.00£9.90*
458,50 +£14, 85
883.50+19. 09 *

1491 052 %
465.50 £17.68
655.50 £19.09 **

883.50+6.36 *
463.00 +£7.07 A

15.00£043 &
460.50 £13 44 A
651.50+7.78 "
891.50+23.332
464.50 +7.78 A

Treatment 10

14.94 +0. 424

647.00 £12. 73 %A 656.00 £22.63 %
883.00+£11.31* 895.50£14.85*
459.50 +£13.44 A 460.50 £13 .44
894.00 £7.07 * 888.00+14.14%
14.91 +0. 524 15.00 +£0.43 4

Results are shown as mean =+ standard deviation.

Different small letters indicate a significant difference in each column.
Different capital letters indicate a significant difference in each row.
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Table 6 Evaluation of sensory evaluation of color and texture of ready-to-eat jelly enriched with different

concentrations of vitamin D3 and calcium during 60 days of storage

Treatments Color score Texture score
Day 1 Day 30 Day 60 Day 1 Day 30 Day 60
Treatment 1  4.725+0.106™  4.810+0.028* 4.730+0. 254 4515+0.233*  4530+0.183*  4.500+0.183*
Treatment2  4.380+0. 183%™  4315+0.233™*  4385+0.205 4580+0.240%  4.580+0.254%*  4.580+0.212%
Treatment3  3.950+0. 198"*  3.980+0.198>*  3.985+0. 162 4835+0.091*  4840+0.127*  4.850+0.155*
Treatment4  3.445+0.134°*  3435+0.205 3435+40. 1624 4.865+0.120™  4.865+0.162%4  4.895+0.134%
Treatment 5 4.440+0. 183" 4435+0.233™ 4465 +0. 233%™ 4.580+0.254*  4580+0.226™  4.580+0.183*
Treatment 6 3.985+0.261°"  3.980+0.240"  4.025+0. 247 %A 4815+0.106*  4.820+0.141**  4.825+0.176*
Treatment7  3.450+0.084°*  3.480+0.155% 3.440+0. 127 4855+0.091*  4845+0.162*  4.890+0.113*
Treatment 8  4.460+0. 183%™  4420+0.254™*  4.420+0. 169 4585+0.261*  4.615+0.233*  4.630+0.226*
Treatment9  3.950+0. 198"  3.930+0.254%*  3.905+0. 162> 4.820+0.155*  4.860+0.169**  4.825+0.162*
Treatment 10 3.445+0.176*  3.390+0. 169 3440 +0. 141 4.83540.120™  4.830+0.155*  4.850+0.084%

Results are shown as mean + standard deviation.
Different small letters indicate a significant difference in each column.

Different capital letters indicate a significant difference in each row.

Table 7 Evaluation of sensory evaluation score of taste and general acceptance of ready-to-eat jelly
enriched with different concentrations of vitamin D3 and calcium during 60 days of storage

Treatments

Taste score

General acceptance score

Day 1 Day 30 Day 60 Day 1 Day 30 Day 60
Treatment 1 4.750+0.353**  4.720+0.297* 4725 +0, 247 4715+0.304*  4725+0.261* 4770 +0.268*
Treatment2  4.315+0.417™*  4.350+0. 396" 4300 +0. 353 %4 4.680+0.240%*  4720+0.226™  4.690 +0.240%*
Treatment3  3.940+0.410%*  3.955+0.459°* 3.950 +0. 353 ™A 451040.240™  4485+0.233*  4470+0.240°"
Treatment4  3.230+0.297°*  3.285+0.275% 3.270+0.311° 4290+0.353*  4300+0.282°"  4325+0.346"
Treatment5  4.265+0.403™*  4240+0. 410" 4265 +0. 431 4.625+0.318™  4.665+0.304*  4.645+0.304°
Treatment 6  3.830+0.410™*  3.870+0. 424 3.830+0. 353 4455+0.176™  4435+40.162°* 4415+0.176%
Treatment7  3.195+0.219°*  3.205+0.247% 3.205+0. 261 421040.282"  4230+0.212**  4250+0.282°"
Treatment 8  4.180+0.410™*  4.160+0. 410" 4.140 +0. 396 %A 4405+0.148*  4390+0.141°*  4375+0.176%
Treatment9  3.670+0.325%%  3.705+0.332°* 3.725 +0. 346 4.105+0.233*  4.100+0.212**  4.075+0.219°*
Treatment 10 3.090 £0.268%  3.115+0.219° 3.130+0. 282°* 3.880+0.254°"  3930+0.212°*  3.890+0.198°*

Results are shown as mean + standard deviation.
Different small letters indicate a significant difference in each column.

Different capital letters indicate a significant difference in each row.
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Vitamin D is needed to adjust the absorption of calcium and phosphorus from the diet
and their placement in bone. Inadequate calcium intake can also lead to osteoporosis
in children and adults.The aim of the present study was to investigate the possibility
of enriching the jelly with vitamin D3 in concentrations (40, 70 and 100 IU /100g)
and calcium in the form of calcium carbonate in the levels (500, 750 and 1000 mg
/100 g). According to this, 9 treatments with control sample (jelly without vitamin
D3 and calcium) were designed according to a completely randomized design.
Chemical tests (soluble solids, acidity and ash) and texture properties (hardness,
cohesiveness and chewability) on the first day and calcium and vitamin D3 stability
tests and sensory properties (color, taste and smell, texture and general acceptability)
during 60 Storage days were evaluated with 3 replications. The results showed that
the use of different concentrations of vitamin D3 had no significant effect on the
amount of moisture, acidity, synersis, texture properties and sensory properties of
fortified jellies compared to the control sample. According to the results, the use of
different concentrations of calcium had a significant effect on the rate of decrease in
moisture, increase in acidity, decrease in synersis, increase in hardness, consistency
and chewability and decrease in color and taste points. Texture score and overall
acceptance of jellies enriched with calcium and vitamin D3 were not significantly
different from the control sample and did not show a significant decrease during
storage. The results showed that calcium at the rate of 1000 mg/100g and vitamin D3
at the rate of 100 IU/100mg could be used without adversely affecting in the sensory
properties in the jelly formulation. Therefore, by enriching the jelly and use of it in
the diet of children and the elderly take advantage of its valuable properties.




