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Table 1-Liquid Infant Formula Ingredients

Composition gr per 100gr
Carbohydrate 7.18
Fat 3.21
Protein 1.14
Ash 0.21
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5- Food and Agriculture Organization of the United Nations
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Powders and Minors RO water -55°C

Mixing

Hydration
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UHT treatment-
137°Cin 3 second

Filling

Figure 2-Flow diagram of sample preparations
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Table) - The effect of the UHT heat treatment process on changes in color indices

Sampling time L*

b* AE

Before UHT treatment 97.86+0.01232

-1.82+0.00032

7.95+0.0011* -
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6-General linear model
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After UHT treatment 80.23+0.0113°

-1.2+0.0058"

6.87+0.0014°  6.99+0.0005

The data presented in the table are in the form of mean + standard deviation of two replications. Different letters

indicate a significant difference (p<0.05) in the mean values.
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Figurey -Impact of the UHT thermal process on Available Lysine (% per DM); Means with different

superscript indicate significant differences in column (P<0.05)
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Ready-to-feed liquid infant formula (LIF) is used for preterm infants when
human milk is unavailable. However, sterilization of liquid infant milk using
ultra-high temperature (UHT) treatment leads to the formation of Maillard
reaction products (MRPs), which may negatively impact the immune system
and kidney development. In this study, infant liquid milk, after being
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prepared at the Pegah Tehran pilot plant, was subjected to UHT treatment
(137°C for 3 seconds). The color indices, nutritional content, and initial
Maillard reaction products were examined before and after the UHT process.
The findings revealed that there were significant differences in the numerical
values of L*, a*, and b* indices before and after thermal processing
(p<0.05). The available lysine content before and after UHT treatment was
2.30+0.23 and 1.44+0.05 % in dry matter, respectively (13.48% reduction).

The amount of Furosine (early-stage indicator) before and after UHT
treatment was reported as 60.64+0.91 and 178.57+1.51 mg per 100 grams of
protein, respectively. Vitamin C levels, another nutritional index, decreased
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during the UHT process (before and after UHT treatment were 147.15+0.49
and 128.29+1.65 mg per kilogram, respectively). Overall, while UHT
treatment has benefits for food safety, it significantly reduces the nutritional
value of infant liquid milk through Maillard reaction products.
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