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Table 1- list of treatments used in research

Bifidobacterium Bifidum (cfu/ml)  Vitamin A (Iu/)  Vitamin D3 (Iu/l)  Treatments
108 0 0 (Control)T1
108 0 400 T2
108 0 500 T3
108 0 600 Ta
108 2000 Ts
108 4000 Te
108 6000 0 T7
108 4000 500 Ts
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Table 2- Changes in the level of pH and Acidity (% lactic acid) of probiotic dessert fortified with different
concentrations of vitamin A and vitamin D3 and control over 28 days storage

pH Acidity (% lactic acid)
Treatments First day Fourteenth day Tweng);ilghth First day Fourteenth day Twenggyelghth
T, 4.615+0.049 A 4.210+0.084 2 4.075+0.021 %8 0.195+0.021 28 0.245+0.007 28 0.3050.007 2
T 4.570£0.084 %A 4.205+0.049 3 4.055+0.035%  0.195+0.007 8  0.260+0.014 3  0.315%0.021 ®
Ts 4.600+0.070 A 4.175+0.049 %8 4.055+0.007 28 0.215+0.035**  0.255+0.021**  0.315%0.007 ?A
Ts 4.615+0.049 %  4.175+0.021 % 4.060£0.042%  0.200+0.028 %8  0.260+0.000 #*®  0.310£0.014 2A
Ts 4.555+0.021 3 4.195+0.063 28 4.060£0.014 %8 0.210+0.0283%  0.265+0.021 A%  0.315%0.021 ®
Te 4.560+0.042 3  4.190+0.028 2 4.060£0.028 %  0.190+0.014 %  0.270+0.014%  0.330+0.000 #
T, 4.5750.077%A 4.215+0.077 %8 4.045+0.035%  0.210+0.000%  0.275+0.007*  0.305+0.007 2
Ts 4.540+0.042 34 4.175+0.035 28 4.040+0.014 28 0.185+0.007 ¢ 0.26510.007 28 0.330+0.014 3

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.

o PH olas aa s o o lid K3sm5s sla S
Oley 580 @al J By sl eV s mas Gom )
Ol o8 s se slap il 5 Ko cullas 5 (55laeS
o Lagymalin g 3 5380 ey 1] cead &Y e
Sy Slada3 Wia 30 ik lge gl asl 5 PH
il disay Ol o

sad al 8 aui€ wlsa 5B (VYAY) GlLKan 5 St
1 Gosd s o g 5 pliand (S50 sla S35
S Bw da o € sles Hu 0l 5y, V0 (b
Sl e Gtal390 b oy Lot @l 80,8 ey
halS Lag T PH 5 (il s) Lads gad St sule ani
il

oalea Ba3a3 b (V-0 ol 5 So 50,8
S ) s (n 5 (L (plian (S5

S salai b als

(_;J‘Juia_c):ﬁu D3JAQ3AG:\\5;§.\.B.A<5LAC.\BJL

0wl Jous 4 S L

3550 slasles Sam—ls PH olouis s (P>+/-0)
s ol aols Gl slalllas A o B0 (G ge)]
202 09 Jolae sl (el 5 B oy S sla celing
et oiloil e b B350 B g A Gaeliny s
¥er0 lKan 5 uSGh) sl S5 g g5 sla SL
Ay Gl alssbs (VAT LK 5 b s sage
5l sl il g Gl sels Km0 S0
JLis & 1, PH (aalS 5 ol (il 380 aaais o
D3 s A slageliv g 586 ave Aok ) cily sal &
o0 Lagaelingg aS Hb—cw Hlulo W31 55 o 3285 0l Ho
s ‘»;L.;;\ SlaEaT fiaas sl Al s lad g

(SJ[A J;\AJH‘);J u.u.‘ C.JYJ__LA;A ey Hd



Ve Jlo /Y oplas YY) als / Slie mlio slojimghy @yl

g bl B S A

SaA sobe Gliae F Jgan josad SIlB L Gilke
At slacble gl Silsmgn ol gl
Gl (S llae S gl s (b Dag A sl
(P>+7+0) Lloine g lel L 51 el ol Lol ekl
Lda ioilie gy Gy Wl 9500 ol Gl s 950
Lads b & sa— 5058 SLUS 5 50 Hudd aae 5 by
2 D3 5 A slagaaling 538l @l b Gollas a2l
L ol ol Jods s lone L Lo S8 sulo
o9 Ll g oS sl Hlade Sl suldi il 4 ()l 550
Wl s (Sl seus G gaed 9o 58

A S ypdo Slesasy (VWWAV) olaa 5 (a5
oS s SSamsny SUSE (Gl s 9 Sy
WSl da 50 € slos o (610K 59, VY b
Losa a8 Hlute (il 38l b ale olis ol a0 Sy
Ol 58 salE O gad 4 cund A sl Lads gad 0
il lie e adal i b S il

a8 5 sl wio gad Glu (YVV) G,Kaa 5 50 i

08 Wb o 4 LA 58 ¥ gosd 5o Loa

il & 5l sala 3885 B L Sk

s UL S 5 e slid gtes | G slocs L 58Y (5 58L (55l
(0S50 $0MSS 595 YA (o 15 iy O g
Lol sad sl (5565 o)y (b ol ol il
.JJ..: ).a.é‘.;

Onelins b ghla e 53l (YY) sl 5 S plS
\:-H-ULOJJ‘J(‘\" 90" ppm)ﬁw.ﬁd('\w IU/L)D
2581850 5 e (bt (o508 palsa 5 o
ol e ols Gl s WS oSeslwl ), o)
PH 5 ol a3l a5 faaling b o ile
wandly el

oelsd (F23a3 b (VW) ohlen 5 50 S
G 0 (B (PGB sy (2l B S50
ool 5 g0 cal Sulsd DA glagpaling b sas

2 6o8h gl i ol Gl il wu S
SPH Llate Lol e 1o Ladd gad  pliands  So5a8 el sa
Ol 8] 5 (alS Ll 5 4 (5,10 65 0 (b ons

els ogliie jula 3adad i b «S =il

Sulid oale (o jae O jaadS ey g

A elin g Slide SLACIALE Ly ouddh (A8 S gaa g3 (Al yeus (N) 28l (e g (/) Stid oule ol juadi ¥ Jgaa

1653 59, YA o salii 9 Ds gaeling
Table 3- Changes in the level of Dry matter (%) and texture hardness (N) of probiotic dessert fortified with
different concentrations of vitamin A and vitamin D3 and control over 28 days of storage

Dry matter (%)

Texture hardness (N)

Treatments First day Fourteenth day Twen(tj;g;elghth First day Fourteenth day Twen?;-;lghth
T 21.125 +1.435 % 21.310 £ 1.612% 20.735 + 0.544 A 2,715+ 0.049 2.380 £ 0.042 2.245 +0.049%
T, 22,025 +1.181 % 22.145 £ 0.926 A 21.210 £ 0.651 2.690 + 0.056 2.405 + 0.063 & 2.225+0.035 *®
T 21.345+0.841 % 22.200 + 0.566 21.370+0.806 *  2.685+0.034%*  2.395+0.035 2270 £0.042 %
T, 21.545 + 1,549 *A 21.525 +1.591 21.175+£0.813 2.695 + 0.063 2.405 + 0.049 & 2.250 £ 0.042 ®
Ts 21.815+0.912* 21.415 +0.742 %A 21.125+1.167*  2.705+0.077*  2.405+0.063 * 2.245 +0.063 *®
Ts 21.645 + 1.124 % 21.075 + 0.955 20.800 £0.962*  2.725+0.049%  2.405+0.049 % 2.250 £ 0.070 *®
T, 21.910 +1.075% 21.195 +0.417 A 21.090+£0.919*  2.685+0.063*  2.405+0.063 % 2.255 +0.049
Te 21.145 +0.417 21.200 +0.778 *A 20.695+0.771*  2.675+0.035*  2.405+0.077 % 2.255+0.035 *®

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 4- Changes in the level of Syneris (%) and viability changes (log cfu / ml) of probiotic dessert fortified with
different concentrations of vitamin A and vitamin D3 and control over 28 days of storage

Syneris (%) viability changes (log cfu / ml)
Treatments Firstday Fourteenth day Twené;g-;lghth First day Fourteenth day Twen(tj;;-;lghth
T, 7.135+0.021°¢  7.245+0.021 *® 7.480+0.028 8.250+0.141 7.890+0.056 A8 7.645+0.134 °8
T, 7.130+0.014 °¢  7.240+0.014 *® 7.465+0.021 8.230+0.169 7.845+0.063 7.650£0.212
T, 7.130+0.028 3¢  7.270+0.014 2 7.490+0.014 8.235+0.091 7.925+0.049 B 7.660+0.141 %®
Ta 7.135+0.007 3¢ 7.255+0.035 2@ 7.495+0.007 8.180+0.084 A 7.910+0.084 B 7.645+0.077 %
Ts 7.140+0.014°¢  7.255+0.021 & 7.485+0.021 8.215+0.091 7.955+0.077 8 7.735+0.148 8
Ts 7.115+0.007 3 7.250+0.028 & 7.470+0.014 A 8.185+0.063 A 7.900+0.056 % 7.605+0.035 *©
T, 7.140+0.014 % 7.245+0.035% 7.475+0.007 8.245+0.205 7.935+0.120 7.700+0.084
Ts 7.130+0.028 3¢  7.270+0.028 7.490+0.028 8.240+0.141 % 7.910+0.099 7.740+0.127 *

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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concentrations of vitamin A and vitamin D3 and control over 28 days of storage
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Table 5- Changes in the level of Colored components (L *, a *, b*) of probiotic dessert fortified with different

b L
Treatments First day Twené;g-;lghth First day Twenty—elg:;?/ First day Twen(tj;;-;lghth
T 7.600£0.113 A 7.575+0.106 °* 22.255+1.209 %  22.235+1577°  73.170+1.400°4  73.175+1.549 "A
T2 7.745+0.063 * 7.695+0.021 A 22.225+0.813*  21.990+0.693**  72.160+1.400°4  72.335+1.209 *A
T3 7.750£0.042 A 7.770+0.028 A 20.980+0.594 *  20.875+1.025°4  70.185+0.417 %A  70.430+0.438 A
Ts4 7.820+0.028 A 7.830+0.028 A 20.320+0.283 *A 20.360+0.382 *A 78.565+0.530 A 78.655+0.643 A
Ts 7.610+0.056 4 7.6050.063 "4 22.690+1.655 ** 22.660+1.783 ** 73.705+0.799 bA 73.840+0.792 oA
Ts 7.580+0.056 P* 7.5950.049 A 22.64510.276 ** 22.620+0.085 ** 73.885+1.082 bA 73.955+0.771 oA
T7 7.590+0.042 A 7.6050.035 A 22.400+1.061 *A 22.300+1.259 * 74.360+0.792 oA 74.025+0.813 *A
Ts 7.740+0.014 A 7.7450.035 4 21.370+0.396 ** 22.260+0.127 ** 71.475+0.460 A 71.310+0.198 b

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 the level of Vitamin D3 (IU / 1) and Vitamin A (IU / 1)) of probiotic dessert fortified with
different concentrations of vitamin A and vitamin D3 and control over 28 days of storage

Vitamin D3 (IU /1)

Vitamin A(IU /1))

Treatments Twenty-eighth

Twenty-eighth

First day Fourteenth day day First day Fourteenth day day
Ty - - - - - -
T2 389.50+6.36 A 368.00+5.66 ¢4  360.00+12.73 B - - -
T3 493.50+6.36 P~ 473.00+9.900A 466.00+8.49 bB - - -
Ta 590.0045.66 #  562.00+24.04 A 561.00+4.24 @ - - -
Ts - - - 1917.5460.1 A 1586.0+36.8 B 1512.5+38.9 ¢B
Te - - - 3918.0+62.2 bA 3478.5+94.0 b8 3466.0+76.405
T7 - - - 5927.0+50.9 @A 5547.5+96.9 2B 5461.0+114.638
Ts 490.50+7.78 bA 473.50+6.36 b4 465.00+8.49 bB 3921.5+95.5 bA 3655.5+161.9 bA 3529.5+77.1%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 7- Changes in the level of Sensory evaluation (taste and general acceptance) of probiotic dessert fortified
with different concentrations of vitamin A and vitamin D3 and control over 28 days of storage

Taste

General acceptance

Treatments First day Fourteenth day Twenéﬁjlghth First day Fourteenth day Twenai;/elghth
T1 4.895+0.063 %A  4.785+0.0213  4.800+0.0702*  8.250+0.1413A 4.860+0.084 A 4.905+0.063 A
T2 4.855+0.148 %A 4.820+0.04223A  4,805+0.063 2  8.230+0.169* 4.885+0.106 A 4.855+0.077 A
Ts 4.870+0.099 %  4.800+0.014 *  4.785+0.063*  8.235+0.091 4.885+0.077 *A 4.890+0.084
Ta 4.310+0.084 "~ 4.260+0.084 bA 4.225+0.077 bA 8.180+0.084 #A 4.240%0.155 bA 4.190£0.127 bA
Ts 4.835+0.120 %A 4.810+0.04223A  4.810+0.0842A  4.875+0.035 A 4.885+0.049 A 4.870+0.099 A
Te 4.845+0.063 A  4.830+0.056 2  4.800+0.056 **  4.890+0.056 24 4.885+0.120 A 4.880+0.084 A
T7 4585+0.063 %  4.470+0.009 A 4.440+0.084 A  4.860+0.084 2 4.410£0.127 bA 4.485%0.091 PA
Ts 4.890+0.099 PA  4.795+0.077 *  4.765+0.049 %  4.275+0.035 PA 4.880+0.042 *A 4.875+0.091

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: Regard to enough food production in today's world, many people in the community
are struggling with malnutrition and are in fact struggling with hidden hunger. The World Health
Organization estimates that at least one fifth people in the world suffer from iodine, zinc, iron, folic
acid, calcium and vitamin A and B deficiencies (Bouis and Saltszman, 2017). 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). Dairy dessert is a product that contains
at least 50% fresh cow's milk or reconstituted milk that is prepared with authorized additives after the
heat process (Miyani et al., 2016). Dairy dessert is among the children's favorite foods with its main
components being milk and milk products. Vitamins are divided into two groups of water and fat
soluble. Vitamins A and D are fatsoluble vitamins that are very common (Calvo and Whiiting, 2013).
Vitamins A and D3 deficiency is one the most common micronutrients deficiency in most
communities. Milkbased dairy products are important carriers for enrichment of foods with fatsoluble
vitamins. Vitamins A or retinol are used to improve the eyesight of people in low light, such as at
night and maintain eye surface health, body defense and skin health. Vitamin A does not exist purely
in plant sources, but in its precursors, carotene, in various forms. It is present in 4 forms of retinol,
retinal and retinoic acid (Fennema, 2008). Vitamin D, called calcifrol, is one of the essential vitamins
and fatsoluble vitamins that help bone growth and health by controlling calcium and phosphorus
balance. It helps in bone metabolism by enhancing the absorption of phosphorus and calcium from
the intestines and by reducing the excretion of the kidneys, as well as by translating the cells of the
cell's nuclei into cell growth (Holick, 2006). Probiotics are living microorganisms exerting healthful
effects on the host via balancing the intestinal microflora mainly marketed as probiotic dairy products.
The objective of this study was to assess the feasibility of enrichment of probiotic dairy dessert with
vitamin A and D3,

Material and methods: To do so, vitamin A (2000, 4000, 6000 lu/l) and vitamin D3 (400,500, 600
lu/l) individually and combind (4000 lu/l vitamin+500 lu/l vitamin D3) were added to the dairy dessert
inoculated with Bifidobacterium bifidum (108 cfu/ml). Physicochemical (pH by pH meter WTW
model, acidity by the method titration in the presence of phenolphthalein with with 0.1 normal NaOH,
dry matter by the method weight difference, hardness by Texture Analyzer, colorimetric (L*, a*, b*)
by 14megapixel digital camera and Photoshop CS5 application, syneresis by measuring the diameter
of the created aura (100 g / cm) on the filter paper, vitamin A and vitamin D3 by HPLC), microbial
(probiotic bacterial count by MRSAgar medium ) and sensory (taste, and total acceptance by Hedonic
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5point) properties were evaluated over 28d storage at 4°C. Data were analyzed by oneway variance
Duncan test at 95% confidence level by using Minitab 16.

Results and discussion: The results showed that pH, hardness, vitamin D3, vitamin A and viability
reduced and acidity and syneresis increased over time. The highest viability was found for T5 (2000
lu/l vitamin A+ 108 cfu/ml Bifidobacterium) showing no significant difference from other treatments
(p>0.05). This may be due to the metabolic activities of Bifidobacterium bifidum by consuming
nutrients such as sugars in dairy dessert and producing organic acids. The pH and acidity of dairy
products is affected by the balance between the nitrogenous compounds of the products resulting
from proteolytic and lactic acid reactions resulting from the fermentation activity of lactic acid
bacteria. Also, with time and increased activity of probiotic Bifidobacterium bifidum, acid production
increased and could increase the acidity of the samples. The reason for the decrease in texture
hardness during storage can be due to increased acidity and sequestration and a decrease in dry matter
of the specimens during 28 days of storage. Some studies show that by decreasing the pH during
storage, irregular and nonuniform protein networks are formed and lead to high hydration in the
product. Investigation of dry matter changes of probiotic dairy desserts containing different
concentrations of Vitamin A and D3 showed a slight decrease during dry matter storage of the samples
but these changes were not statistically significant (p>0.05). According to the results, the color of the
dessert samples became brighter with increasing amount of vitamin A, and the brightness of the
samples decreased with increasing amount of vitamin D3 and the color of the samples tended to
darken. This was due to the clearness of vitamin A powder and darker vitamin D3 than to vitamin A
and dessert samples when added to the samples. Research has shown that vitamin A loss during
storage is directly affected by light and indirectly by fat content and packaging conditions. Exposure
to vitamin Acontaining light at wavelengths less than 500 nm causes damage to vitamins such as A,
C and riboflavin, and this is called photosynthesis. The results of sensory evaluation revealed that
treatment and time had significant (p<0.01) effect on the taste, as the amount of vitamins A and Ds
increased, taste score decreased slightly.

Conclusion: Given the results of sensory and viability evaluation, treatment containing 500 lu/I
vitamin Ds+ 4000 lu/l vitamin A+108 cfu/ml Bifidobacterium bifidum was selected as the superior
treatment due to the highest bacterial viability and total acceptance and the presence of both vitamins
A and Ds exerting healthful effects. Suggest to investigate the circumstances and the type of
packaging to preserve vitamins A and D3 during storage, the relationship between oxidation and
reducing the amount of vitamins A and D3 in dairy desserts and the role of vitamin A or D3 volatile
and nonvolatile flavor compounds in effect on dessert dairy.

Keywords: Dairy dessert, Bifidobacterium bifidum, Vitamin A, Vitamin D3



