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Abstract: The goals of this study were to compare L-ascaabid concentration in four different kinds (A, B,
C, and D) of infant baby milk powder that are intpdrto Syria of the same brand. The research #&is® t@
study the effect of storage time and humidity (kéa's weather) on vitamin C level in the four catezs of
baby milk, from opening the package until the fousteek. The results showed that decreasing incaratim
of vitamin C with increasing time of exposure toistore (H=55+ 5%) in all varieties of imported kilThe
amount ofvitamin C in the milk of A and C were |l¢Ban the allowable limit for children at this agfer the
fourth week, while it was less in milk B and D afthe third week. This leads to the injury of chéd due to
vitamin C deficiency.
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1. Introduction

Vitamins are group of organic complex compounds tha body needs in small quantities. Vitamins
must be supplies from outside, as the human bodyatssynthesize them. One such vitamin is VitamiT ke
exact amount of Vitamin C the body needs is unknoayd is thought to be anywhere from 45 to 75 mg a
day*.Vitamin C, or ascorbic acid, is a vitamin that ¢enfound in various fruits and vegetable. Vita@iis a
white, crystal-shaped organic compound, and casybthesized from glucose or extracted from centaitural
sources such as orange juice. Vitamin C was ficlated from lime juice by SzentGyorgy in 1828

Vitamin C plays a vital role in our lives; firstlyt, contributes to the synthesis of collagen tisateund
bones, teeth, cartilage, skin, and damaged tisseeond, this vitamin is needed to activate varienzymes
related to the nervous system, hormones, and dietation of medicine and poison in the liver. Thiité role
as an antioxidant is well-known in society; itsudnlity enables it to work as antioxidant withinropodily
fluids. Fourth, Vitamin C increases the rate ofapsion of iron, calcium, and folic acid. Fifth, ieduces
allergic reactions, boosts the immune system, $éitas the formation of bile in the gallbladder, dacilitates
the excretion of various sterofd¥itamin C is important to the functioning of theain, as the brain contains a
large amount of Vitamin C. A study by two researshat the Texas Woman’s University found that high
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school students with high blood Vitamin C ratesdurced better IQ test results as compared to steidweitt
low rate$.

Deficiency ofthis vitamin can lead to anemia, scurvy, infectidnseding gums, muscle degeneration,
poorwound healing, atherosclerotic plaques, capiliemorrhaging and neurotic disturbarices

Severe deficiency of vitamin C causes scurvy. Altito rare, scurvy includes potentially severe
consequences, and can cause sudden®death

Vitamin C toxicity: Toxicity, normally, does not occur since vitaminsOwater-soluble and is regularly
excreted by the body. Excess ascorbic acid excietihd urine gives a false-positive test for sugtigh levels of
vitamin C interfere with copper absorptioiitamin C should be avoided by those who suifenfkidney stones,
as it can convert to oxaldtédowever some research suggests that vitamin Yuslergoes this transformation in
urine after the urine has left the bddy

Vitamin C is highly soluble in water and alcohohdais easily oxidized. The oxidation of Vitamin C
occurs very quickly in a base environment at haghgeratures. Light and heat damage Vitamin C iitsfand
vegetable¥. Vitamin C also decreases if food is left warmhmt for too lond®. Vitamin C amount is
significantly reduced if stored at room temperattre

Milk is rich in several nutrients that are essdntta health, especially in babies. Babies can iobta
ascorbic acid by drinking milk Breast milk has a higher level of vitamin C thesmmercial milk, but
sometimes forced to use the kinds of private comimkemilk for infants. Therefore, the goals of thlagidy
were to compareL-ascorbic acid concentration im kinds (A, B, C, D) of infant baby milk powder teh are
imported to Syria . The effect of storage time ancdhidity after opening the package on L-ascorbid bevels
in baby milk powder was also investigated

L-ascorbic acid (gHgOs) is the trivial name of Vitamin C. The chemicalr&m 2-0xo-L-threo-hexono-
1, 4-lactone-2, 3-endiol, Figuré®f®

Figure 1.Structureof Vitamin C (L-ascorbic acid)

The best way to get the daily requirement of esglevitamins, including vitamin C, is to eat a bhatad
diet that contains a variety of foods from the fapdde pyramid. Vitamin C should be consumed evay
because it is not fat-soluble and, therefore, cabacstored for later use. The Food and Nutritioam8 at the
Institute of Medicine recommends the following amtsuof vitamin C:Infants and Children(recommended
daily allowance (RDAY?

* 0 - 6 months: 40 milligrams/day (mg/day)
* 7 - 12 months: 50 mg/day

* 1 - 3 years: 15 mg/day

* 4 - 8 years: 25 mg/day

* 9 - 13 years: 45 mg/day
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2. Materials and Methods
2.1.Samples

Four kinds of infant baby powder milk are importedSyria(Table 1),fivegram of allsamples placed in
climatic test cabinets at (Temperature = 23 +2°%UMhidity = 55+ 5 %) without light for four weeks.

Table 1. The Composition of four drymilk samples foinfant's milk before opening the package

Composition Milk samples
A B C D

Vitamin C mg/100 g g7 78 87 | 86.6

Humidity % 2 2 2 2

Age (month) | o .¢ | 6-12| 0-6| 6-12

2.2. Chemicals and reagents

VitaminC (extra pure,Merck), methanol, acetonitrief HPLC grade (Sigma), metaphosphoricacid
(extrapure, BDH). Deionized water and Solvents Gf grade was obtained by filtering through QuAbfilter
membrane and degassed for 20 minutes by ultra.sonic

2.3. Instrumentation

1- Climatic test cabinets at (Temperature = 23 @, Humidity = 55+ 5 %) without light, TK 120,
Turkey.

2- High-performance liquid chromatographic (HPLE)nnected with an ultraviolet-diode array detector
(PDA),Shmizu.

Column ODS- C18 (250%4.6 mm).

2-4 Extractions of Vitamin C

Five grams of sample(milk) were homogenized with BB of mobile phase solution, and it was
guantitatively transferred into a 50 mL volumefitecsk and shaken gently to homogenize solutiongdraples
were protected from light by wrapping tubes anagkawith aluminum foil andpreparing the samplesain
darkened roofi. Then it was diluted up to the mark by the molpllese solution. The obtained solution is
fillered and centrifuged at 4000 rpm for 15 minute$ter what the supernatant solution is used for
determination vitamin €. Vitamin C content was analyzed using HPLC, Asimodxid was identified by
comparing the retention time of the sample peak it of the ascorbic standard at 254%fh The loss rate
in vitamin C were determined@s

3. Results and discuss ion

Calibration curve and linearity

The chromatogram for ascorbic acid (10 ppm) is $edigure 2, it shows the relative retention timith
HPLC system is (6) minutes. The mobile phase usagthanol, acetonitrile, metaphosphoric d&is:10:75),
the detection wavelength is set at 254 nm and feter is 1.8 ml/min
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Figure 2. The chromatogram of ascorbic acid standat (10PPm)

The linearity of the method was determined at fmmcentrations levels ranging from (10) to (200npp
for ascorbic acid at the room temperature. Thebration curve was constructed by plotting respdaséor
against concentration of the ascorbic acid (figyeThe stop and intercept value for calibratiomveuwas
Y=51732X, R = 0.998.
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Figure 3.Calibration curve of L- ascorbic acid

4 Discussion

There are many factors affect the levels of vita@if{Humidity, temperature, sun light, storage). L-
Ascorbic acid is easily and reversibly oxidizeddehydroascorbic acid, forming the ascorbyl rada@abn as
an intermediate (figure #) Dehydroascorbic acid in solution at neutral pldengoes anonreversible oxidation
to form the biologically inactive, straight — chathcompound, 2, 3- diketogulonic &Citf.

O=? O=
HO - ¢; O_'g—(')

HO-C O -2H. 0=

H(llj—l +2H" H(l':_
HO-C-H HO-C-H
dH, - oH H, - OH

acid-L-ascorbic  acid-L-dehidroascorbic

Figure 4. Vitamin C oxidation

Table 2 Showed that Vitamin C value (accounted m@liog to extraction method) was slightly less than
the value on the package (table 1). Accounted Mita@ amounts in A, B, C and D samples are (85.901,
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75.743, 86.230, 85.599 mg/100gr) while the amoantpackage for A, B, C and D respectively (87,8Band
86.6 mg/100gr) these amounts may be resulted bggeaonditions.

Table 2. Vitamin C content in milk samples during sorage

Time Vitamin C content in milk samples*
Weeks X+ SD mg/ 100 g
A B C D
Open the package(0)85.901+1.11] 75.743+1.20| 86.23+1.32| 85.599+1.30
After one week | 77.731+1.21) 62.151+1.12| 78.151+1.22| 70.331+1.21
After two weeks | 63.658+1.10| 52.779+1.11| 64.182+1.12| 58.861+1.11
After threeweeks | 47.635+1.22| 37.362+1.10| 48.057+1.10| 41.891+1.03
After four weeks | 38.106+1.04| 26.691+1.03| 37.362+1.02| 30.813+1.02

* (Temperature = 23 £2 ° C , Humidity = 55+ 5%)

Vitamin C
mg/ 100 gr

Time (weeks)

Figure 3. Humidity effecton vitaminC content during storage milk samples
(Temperature = 23 +2 °© C, Humidity = 55+ 5%)

According to table 2 and figure 4 we notice decnenaé vitamin C quantity in the four milk types sm;
the first week of opening the package until thettowveek. Amount of vitamin C's decrement increai@ing
storage period at room temperature humidity expostesults increasing in vitamin decreni&fit (H = 55+
5%) is chosen humidity, which it is rising humidiverage in house kitchen between summer and winte
conditions (observed by Electronic Hygrometér)

From table 3 and figure 5decrement rate of vitaimisamples C and A was approximate with humidity
exposure at room temperature after the first w&eB96, 9.510% respectively), in the second weekSGth
25.893 %) but after the third week (44.268, 44.9)cand after the fourth week (55.639, 56.671%jh&other
hand, it is noticed that decrement rate of vitamirsamples B and D was approximate in the four week
decrement rate was (17.944, 17.836% respectivdtg)y &rst week (31.236, 30,318%) after second week
(51.061, 50.672%) after third week (64.761, 64.0paster fourth week >

Table 3. Loss ratio of vitamin C in milk samples dung storage

Time* Loss ratio of vitamin C %
Week AD [B@ |c@ | D@

After one week 9.510 | 17.944 9.369| 17.836
After two weeks| 25.893| 30.31§ 25.568 31.236
After three weeks 44.546| 50.672 44.268 51.061
After four weeks| 55.639| 64.761 56.67[L 64.003
*(Temperature = 23 £2 ° C , Humidity = 55+ 5%)
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Figure 5.The increasing of Loss ratio of vitamin Gn milk samples duringstorage
(1(A), 2(B), 3(C), 4(D))

Table2 clarify that vitamin C amount is (47.635,08 mg/100gr) in samples A and C after the third
week (which is the period written on the tin andommended not to have milk after it), 40mg/dayhs t
allowed limitation for this age (0-6 month) [21]uBafter the fourth week vitamin amount was lesmtthe
allowed limitation (38.106, 37.362 mg/100gr). VitanC amount in samples B and D was less than theed
limitations (37.362, 41.891 mg/100gr) after thedhiveek (50 mg/day for 6-12 month) This leadsto theinjury
of childrento vitamin Cdeficiency

5 Conclusion

The results of the analysis showed that, increasikmgpsure to room temperature and house kitchen
humidity (kitchen's weather) results decrement lioweed vitamin C amount limitations in infant's il
Decrement of vitamin C down to the allowed limiteits in infants’ milk make infant a purpose for wiia lack
symptoms which may cause sudden death.
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