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Table 1- treatments of research

Calcium Vitamin D3
(mg/100g) (lu/l00g) ~|reatments

0 0 T
500 40 T2
750 40 Ts
1000 40 Ty
500 70 Ts
750 70 Te
1000 70 Tz
500 100 Te
750 100 To
1000 100 Tio

L Ballas Laplass alslo t (5 lol Jadad g anjad Ghig,
28 K o) smm s siSB GRlT L Solaas YalS 5l
@5 s S abb (V Jsas) slas Ve Gl
29SS 4k S byl 5alBT s Lag ]
Jalas 5 523 V1 S de 51531 a5 (luebl 780 mlas

o

S g b

39 a3 Ol 3ae &l s ) J—olas gl oy
R SNEIRYY

pod e ¥ Jyua s sael o n mlii G s L
o8B e aline glas s o Sl sulit il o S
Jily slaslas S olhmad s (P<1/-0) Dla e
b paald Hlad s Ol G Gl i o
S saal_dne (P<-/-0) Hlo e WAl LA Hles
99 el B S e (i3 b sl L b
(P<-/-0) Golagine Sos—e @ oS Oloee Laslas
0S8 Olore i i e et Ly il 53
slas (fay aanl€y - ME/L00g (s ls slaslas o
IU/100g 5 as—wKy-- . m@/100g (s5ls) ¢
mg/100g ssls) V slews < (D3 aalisgt-
Vo slas 5 (D3 paelins Ve 1U/100g 5 axwuy - -



A

Dsipeling 5 maeadS b Sty (il i S )

Da (aelis g Alide SLACIALE 5 gla oudd (A8 Juualy (wlasscs) 9 PAusSIA (usi 3 (] j30) (laascdi 953538 &l s Y J gua

SIS Jg) 59y o9 paeuls
Table 2- Physicochemical changes (amount of brix, ash and acidity of fortified pastille containing different
concentrations of vitamin D3 and calcium on the first day of storage

Physicochemical changes

Treatments ; - . -

Brix Ash (%) Acidity (% Citric acid)
T 86.625+0.106¢ 0.20520.049 ¢ 1.305+0.049 ¢
T, 87.670+0.035 ¢ 0.900£0.042 © 1.845+0.035 ¢
Ts 88.275+0.035 © 1.265+0.063 ° 2.365+0.021 P
Ta 88.775+0.106 @ 1.545+0.035 @ 2.755+0.021 @
Ts 87.700+0.070 ¢ 0.885+0.077 © 1.845+0.063 °©
Ts 88.250+0.000 P 1.240+0.056 ° 2.350+0.028 P
Ty 88.800+0.070 @ 1.525+0.035 2 2.765+0.021 @
Ts 87.700+0.000°¢ 0.885+0.106 © 1.845+0.021 ¢
To 88.250+0.070" 1.265+ 0.495P 2.345+0.035°
Tio 88.775+0.0352 1.555+0.0492 2.775+0.212

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
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Table 3- Texture properties (hardness, cohesiveness and chewiness) of fortified pastille containing different
concentrations of vitamin D3 and calcium on the first day of storage

Texture properties

Treatments ] -

Hardness (@) Cohesiveness (%) Chewiness (g.mm)
T1 15.575+0.106 ¢ 0.310+0.014 ¢ 0.0105+0.0007 ¢
T, 16.165+0.036 © 0.355+0.007 ¢ 0.0150+0.0014
T3 16.870+0.099 b 0.410+0.014 ° 0.0200+0.0014 ®
T4 17.235+0.063 @ 0.485+0.007 @ 0.0280+0.0014 2
Ts 16.155+0.035°¢ 0.350+0.014 ¢ 0.0150+0.0000 ¢
Te 16.875+0.063 P 0.415+0.007 b2 0.0195+0.0021 °©
Ty 17.165+0.0912 0.475+0.007 @ 0.0285+0.0007 @
Tg 16.170+0.042 © 0.345+0.007 ¢ 0.0145+0.0007 ¢
To 16.880+0.042° 0.415+ 0.021° 0.0195+ 0.0007°¢
Tiwo 17.195+0.063% 0.480+0.014° 0.0275+0.00072

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
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Table 4- Changes in stability of vitamin D3 (1U/100g) of pastille fortified with different concentrations of vitamin
Dz and calcium over 60 days of storage

Stability of vitamin D3 (1U/100g)

Treatments -
First day 30" day 60" day

T1(Control) 0.000+0.000%A 0.000+0.000%A 0.000+0.000%A
T, 39.14+0.44 A 38.795+0.771 ¢A 38.770+0.495 A
Ts 39.17+1.02 A 39.050+0.566 <A 39.365+0.050 A
Ts 38.85+0.92 A 38.960+0.297 <A 39.380+0.721 A
Ts 68.23+1.41 bA 68.565+0.587 bA 68.145+1.365 bA
Ts 68.06+1.11 PA 69.075+0.884 oA 68.215+0.955 bA
Ty 68.04+0.98A 68.735+0.276 PA 68.735+1.181 PA
Ts 97.04+2.69 A 97.365+1.718 97.165+2.383 A
Ty 97.53+1.62 98.285+0.629 A 96.895+2.044 A
Tiwo 98.90+0.93 24 96.645+1.563 97.280+1.655

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Table 5- Changes of stability of calcium (mg/100g) of pastille fortified with different concentrations of vitamin Ds

and calcium over 60 days of storage

Stability of calcium (mg/100g)

Treatments
First day 30t day 60" day
T1(Control) 6.08+1.105 9A 5.00+0.65 %A 5.75+0.599%

T2 488.44+11.17 A 489.00+5.66 A 490.70+8.06 <A
Ts 741.50+9.19 bA 743.00+5.66 oA 743.50+7.78 bA
Ta 088.85+6.43 A 987.20+8.20 989.50+5.80 A
Ts 487.90+7.92 A 491.50+9.19 ¢A 489.40+4.24 A
Te 740.85+3.04 PA 740.50+5.23 bA 741.00+4.81°
T7 992.85+7.85 A 989.95+7.85 A 989.50+11.46 A
Ts 489.40+11.46 A 490.25+5.30 A 490.25+11.10 A
To 739.45+6.72 PA 740.70+8.34 PA 743.80+7.92 bA
Tio 987.85+10.68 A 990.55+10.11 990.00+10.75 A

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Table 6-Changes in color and texture score of pastille fortified with different concentrations of vitamin D3 and
calcium over 60 days of storage

Treat ‘ Color score Texture score
reatments First day 30" day 60" day First day 30" day 60" day

T, (Control) 5.000+0.000* 5.000+0.000*  5.000+0.000% 4.360+0.155 A 4.375+0.106 ®A 4.7345+0.106"
T, 4.775+0.106 * 4.800+0.113*  4.785+0.120 * 4.425+0.162 A 4.405+0.148 A 4.425+0.134 A
Ts 4.105+0.134 ™ 4.100+0.099 ™ 4.125+0.106 * 4.785+0.120 ** 4.790+0.084 4.805+0.077 *
T, 3.745+0.134 b~ 3.760+0.084 P 3.745+0.091 ™ 4.200+0.169 ™ 4.135+0.007 4.170+0.169
Ts 4.800+0.099 4.795+0.120 ¢ 4.775+0.106 * 4.475+0.106 A 4.430+0.099 A 4.440+0.099 A
Ts 4.085+0.120 ™ 4.100+0.127 " 4.120+0.099 ** 4.815+0.162 4.825+0.120 * 4.845+0.134%
T 3.800:+0.155" 3.835+0.162 "%  3.805+0.219 ™ 4.150+0.141 A 4.165+0.148 ™ 4.190+0.141 P~
Te 4.800+0.099 4.875+0.106 4  4.800+0.113 * 4.480+0.127 A 4.480+0.155 A 4.445+0.148 A
T 4.1000.127 ™ 4.110+0.155  4.115+0.120 * 4.810+0.155 * 4.830+0.155 * 4.855+0.162
Tio 3.745+0.176 b~ 3.785+0.077P*  3.750+0.183 ™ 4.180+0.141 A 4.145+0.120 ™ 4.140+0.183 ™

The results are given as mean + Standard Deviation.
Different small letters represent a significant difference (p<0.05) per column.
Different capital letters represent a significant difference (p<0.05) per row.
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Table 7- Changes in taste and overall score acceptance of pastille fortified with different concentrations of

vitamin D3 and calcium over 60 days of storage

Treatments

Taste score

Overall acceptance score

First day 30" day 60" day First day 30™ day 60" day
T.(Control)  4.940:0084%A  4935:0.091°A  4.920+0.084° 4.870%0.099 4.885+0.091 A 4.895+0.091°A
T, 491500774  4.910£0.099°A  4.905+0.077 A 45850544 A 4.895+0.120 *A 4.875+0.106
T 48200113% 479530106  4.800£0.127 A 4.875+0.077 A 4.890+0.127% 4.890+0.113 2
T 4620401134 462530077 A 464520091 A 4590+0.127 2A 4.585£0,091 A 4.610£0.113
T, 4895:0.035°A  4.890+0.056°A  4.880+0.113 *A 4.910£0.084 *A 4.865£0.077 A 4.8550.077
T 4735501204  4.765:0.106%%  4.755:0.106 ®A 4.850+0.084 %A 4.850+0.099 *A 4.875+0.091°A
T 4.600+0.1130A  4.6100.084 A  4.600+0.099 A 4.465+0.077 A 4.5000.0992A 4.490+0.127 A
T 4.800£0.099 %A  4.875:0.106°A  4.800+0.113 *A 4.48020.127 ®A 448040155 A  4.445+0.148 A
T 4335:0120 ™A  4.365:0.106 %A  4.355:0.176 ™A 4.555+0.106 *A 4550£0.0845 %A 4,540+0.084 A
Two 412040084~  4102:0.127°4  4.100+0.099 %A 4.135+0.120 2A 4.190+0.113 bA 4.160+0.113 A

The results are given as mean + Standard Deviation.

Different small letters represent a significant difference (p<0.05) per column.

Different capital letters represent a significant difference (p<0.05) per row.
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Introduction: In recent years, adequate intake of vitamin D has become an important issue that has
been the cause of the strong development of bone disease worldwide (Pearce & Cheetham, 2010;
Clarke & Page, 2012). Bone softness is a progressive disease in childhood that results in bones
softening and bending under body weight (Wharton & Bishop, 2003). Extensive studies have shown
that high dietary calcium intake is associated with reduced risk of osteoporosis, hypertension, colon
cancer, and renal stones (Singh & Muthukumarappan, 2008). The absorption of calcium in the blood
takes the form of calcium ions from the intestinal wall. Increased calcium absorption is due to vitamin
D, which is why calcium supplements usually contain vitamin D, so if you consume sources that
contain these two substances, the calcium in them will be better absorbed. If there is a substance in
the food called oxalate, its calcium absorption is reduced. The regulation of calcium levels in the body
is caused by hormones secreted by the thyroid gland (Lau et al., 2000). Vitamin D3 is required to
regulate the absorption of calcium and phosphorus from the diet and placement of bone in it.
Inadequate calcium intake can also lead to bone softness in children and bone pain, muscle weakness
and osteoporosis in adults. The daily requirement for vitamin Dz per adult is 10 micrograms or up to
2000 units per day. This is even higher in childhood and aging (Braegger et al., 2013; Glerup, 2000).
Enriching popular foods among children and adolescents, such as snacks and confectionary products,
can be a good solution to this problem. Vitamins are one of the most important micronutrients that
are vital to human health and are essential for survival in the body. Vitamins are organic compounds
that are essential to the metabolism of nutrients, vital to the body, and to the growth and development
of health (Dennehy and Tsouronis, 2010). Adding one or more micronutrients to the staple diet is said
to be one of the most effective strategies to prevent micronutrient deficiency (Jafarpour and
Mazandarani, 2013).

Material and methods: For pastille production, 6 g of gelatin was first dissolved in bloom 260 in
distilled water (twice the weight of gelatin) using a magnetic stirrer at 60 °C in 12 g of water.
Simultaneously, sugar syrup (boiling liquid glucose (35 g), sugar (35 g) in 20 ml of water and
bubbling to 77-78) was prepared and after lowering the temperature, the gelatin solution was added
and the resulting mixture was added to the water bath. Heat (70 °C) (Abbasi et al., 2011) and to reach
pH 3+ 0.25, citric acid (1.5 g), cherry color (0.03 g) and cherry essential oil (07 (0) g) was added with
vitamin D3 (100, IU 100, 70, 40 g) and calcium (1000, 750, 500 g, 100 g / 100 g) and mixed gently
to prevent air bubbles from entering. Calcium-free and vitamin D3 samples were used as controls. It
should be noted that the calcium consumed was calcium carbonate and the vitamin D3 used in this
study was powdered and water soluble. After mixing, the gelatin-sugar solution was poured into the
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mold with 40 x 5 3 3 mm dimensions and placed in the oven at 37 ° C for 24 hours at room temperature
for 24 hours and then cooled to room temperature. The mold came out (Demars & Ziegler, 2001).
Chemical tests (amount of brix, acidity and ash) and tissue properties (hardness, cohesiveness and
chewiness) were evaluated on the first day, and tests of calcium and vitamin D3 stability and sensory
properties (color, taste and smell, texture and acceptance overall) were evaluated at the first day of
production, 30 and 60 days. In order to evaluate the quantitative and qualitative characteristics of the
data with 10 treatments and 3 replications, one-way ANOVA was used and for comparing the mean
of data, Duncan's test was used at 95% confidence level and the two-way ANOVA was used to
evaluate the interaction of factors It turned out Minitab 16 software was used to analyze the statistical
data and Excel software was used for drawing graphs.

Results and discussion: The results showed that The use of different concentrations of calcium had
a significant effect on increasing the amount of brix, ash, acidity and texture properties (hardness,
cohesiveness and chewiness), calcium stability and reducing the sensory properties of color, taste and
smell of pastille and there was a significant difference between treatments. According to the results
of using different concentrations of vitamin D3, a significant effect on chemical properties (brix and
acidity, ash), tissue properties (hardness, cohesiveness and chewiness), the stability of vitamin D3z and
calcium, and sensory properties (color, taste and smell, texture and overall acceptance of pastilles
were not significant compared to the control sample (p<0.05) and did not show a significant decrease
during storage. The texture score of pastilles enriched with calcium and vitamin D3 was not
significantly different from the control sample and did not show a significant decrease during storage.
The amount of brix in the present study was higher than the minimum standard of 2682 (80%) in all
treatments. The amount of ash obtained in all treatments was lower than the maximum value of 2682
(0.5%) in all treatments. It should be noted that the amount of acidity in the present study was lower
than the maximum value of 2682 (2.5%) in all treatments. As the amount of calcium increased due to
the increase in calcium, tissue density increased and eventually resulted in increased chewing ability
of pastille (Rezaee et al., 2011). Treatments 10 (containing 100 mg/100 mg of calcium and
1001U/100mg of vitamin D3) were identified as superior treatments for acidity, ash, brix, vitamin D3
and calcium stability and sensory evaluation (overall acceptance).

Conclusion: According to the results of this study calcium in 1000 mg/100g and vitamin D in 100
mg 1U/100mg can be used in pastille formulation without adverse effect on sensory properties
(general acceptance).
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