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Abstract  

 Vitamins are adverse group of organic compounds that our body needs to grow and 

develop normally. Its malnutrition is a prevalent problem throughout the world in mutually rising 

& manufacturing countries, with grave health and monetary implications are, in extremely tiny 

amounts, necessary for the normal functioning of several physiological processes. They also play 

critical roles in bodily functions such as, metabolism, immunity & digestion. Vitamin is hastily 

but its invasion of the cellular membrane is controlled. Vitamin C is required for the synthesis & 

defence of collagen, the mainly abundant protein in the human body. It helps to protect the skin 

by promoting the production and movement of fibroblasts that sustain normal wound healing. 

Ascorbyl palmitate is an amphipathic molecule, which means one end is water-soluble & the 

other end is fat-soluble. It is to infuse the extra-cellular aqueous atmosphere of the cell & the 

inner cellular environment. Ascorbyl palmitate protects them from oxidative damage and can 

reduce the risk of confident cancers as well as coronary artery disease. In the present study the 

Ascorbyl palmitate was synthesized from L – ascorbic acid and Isopropyl Palmitate (obtained 

from triglycerides) by using H2SO4 catalyst. This method is a novelty one. The synthesized 

product was characterized by the study of PH value, specific rotation, melting point, assay, loss 

on drying, moisture content, ash content, FTIR, TLC, and HPLC.  
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Introduction  

  Vitamins are used topically to pleasure skin diseases, particularly to avoid confident 

degenerative changes connected with the aging procedure, such as flaky and dry skin, & the 

formation of wrinkles. Ascorbic acid is obviously occurring biological antioxidant; its achieve on 

tumor promotion in mouse skin has not been widely evaluated. Antioxidants protect living 
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systems against lipids from oxidation [1-5]. Tocopherol and ascorbic acid are well-known 

lipophilic and hydrophilic chain-breaking antioxidants, respectively. Since antioxidant activity in 

homogeneous solutions may not be the identical as that in heterogeneous solutions, the 

antioxidant properties of heterogeneous solutions together with aggregated systems (liposomes, 

micelles and micro emulsions) have been investigated [5-8]. Ascorbic acid (AA) is a major 

soluble vitamin distributed in the tissues of all organisms, including animals and plants. In 

humans, organs such as the skin contain mill molar-order levels of AA, while plasma contains 

relatively low levels of AA (40–60 µM) [1, 2]. Environmental factors such as lifestyle & 

nutrients consumed in the diet regulate the physiological kinetics of AA for maintaining organ 

homeostasis in the body. For example, smoking and an insufficient intake of vegetables and 

fruits adversely affect the AA status in the human body. The increase of vitamin C in skin 

concentration is imperfect even with huge oral supplementation [9-15]. It has become a popular 

topically applied cosmeceutical since topical application of L-ascorbic acid is the only way to 

further increase skin concentration. It is an antioxidant, along with vitamin E, beta-carotene, and 

some other plant-based nutrients. Antioxidants block some of the damage reason by free radicals, 

substances that damage DNA. Ascorbyl Palmitate (AP) is a compound composed of ascorbic 

Acid (Vitamin C) and palmitic acid, a naturally occurring fatty acid. Vitamin C, one of the a 

large amount potent dietary antioxidants, offers optimal nutritional support to all physiological 

functions, notably, vascular & capillary integrity in carry of the circulatory system. It is a fat-

soluble antioxidant also used to increase the shelf life of vegetable oils and potato chips. (AP) 

which is a fatty acid ester with lipophilic properties is a vitamin C derivative. It is an antioxidant 

that combats the reactive oxygen species that can cause damage in cells endangering tissue 

integrity similar to vitamin C. It exhibits free radical scavenger activity, inhibitory effects on 

melanogenesis and antiaging properties. Ascorbyl esters are budding food, cosmetic and 

pharmaceutical additives, which can be synthesized in an eco-friendly approach by using lipases 

as catalysts. Because they are amphiphilic molecules, which contain high free radical scavenging 

capacity, they could be applied as liposoluble antioxidants as well as emulsifiers & 

biosurfactants. L-Ascorbic acid is a natural antioxidant, but is highly polar & does not dissolve in 

fats and oil. The esterification method of converting ascorbic acid to its acid esters regarded as 

an effective solution for overcoming such problems. Ascorbyl palmitate appears as white to 

yellowish powder having a slight odour. It is very slightly soluble in water and in vegetable oils. 
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It has good solubility in ethanol [16-18]. Ascorbyl Palmitate (AP), an amphiphilic ascorbic acid 

derivative, is better stability and ability to penetrate the skin than ascorbic acid [7]. Ascorbyl 

palmitate acts as an antioxidant and as an anti-inflammatory agent. It is gladly immersed by the 

aqueous environment of our bodies, since it is fat soluble it also penetrates the bilayer of human 

cells much more readily antioxidant  part of an enzyme needed for protein metabolism; important 

for immune system health; aids in iron absorption.. This dual solubility allows, as well. When it 

is incorporated into the cell membranes of human red blood cells, & helps protect vitamin E 

from oxidation by free radicals & it has powerful antioxidant properties, helps maintain normal 

connective tissue, , and helps in the healing of wounds. The healthy and well-balanced diet can 

play a significant role in the prevention of diseases [19]. It is a preservative against stomach 

cancer and colon cancer.  It reduces the toxic effects of acetaminophen better than Ascorbic acid. 

It is a power free radical scavenger. It stimulates collagen synthesis at lower doses than Ascorbic 

acid. The buildup of free radicals over time may contribute to the aging process and the 

development of health conditions such as cancer, heart disease, and arthritis. Ascorbyl palmitate 

is preferred over ascorbic acid as an ingredient in food due to its lipophilic nature. It also acts as 

an anti carcinogenic compound and can strongly inhibit the DNA synthesis in cancer cells. 

Ascorbyl palmitate is also used as an antioxidant and preservative in food, drugs, vitamins and 

cosmetic. It can be used in a wide range of industries such as: food production, beverage, 

pharmaceutical, cosmetics, animal feed, and various other industries [20]. It is widely used as 

nutritional antioxidant in food production, in fats, oils and emulsified fat products, rice, bread 

and infant formula to act as a reducing agent to reverse oxidation and widely used as Nutritional 

therapy in Pharmaceutical in prevention of cancer, cardiovascular and cerebrovascular diseases. 

It is used as antioxidant in Cosmetics and personal care product to eliminate skin spots, repair 

skin scar and maintain skin elasticity, whitening and health [21-23]. 

Material and Methods 

Materials 

 The chemicals L-Ascorbic acid (Commercial grade) was purchased from Sigma Aldrich, 

isopropyl palmitate (obtained from triglycerides) & Conc. Sulphuric acid (Commercial grade) 

were purchased from Merck which was used as a catalyst to promote the dehydration. Ethyl 
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acetate, NaCl, Charcoal, Alumina, Hyflow, chloroform, iodine, toluene, methanol and acetic acid 

were procured from Sigma Aldrich. 

Procedure 
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Scheme-1: Ascorbyl palmitate from L-ascorbic acid (Commercial) and Isopropyl palmitate 

catalyzed by H2SO4. 

Three necked 500ml RB flask was kept in a tub of ice cold water. The flask was equipped 

with a stirrer, thermometer pocket and a condenser. At 29.1˚C, 150ml of Concentrated Sulphuric 

acid was charged into the RB flask with slow stirring. To this 35g (0.2mole) of L-Ascorbic acid 

was added and dissolved completely. After 20 minutes 59.6g (0.2mole) of Isopropyl palmitate 

was added to the reaction mass and kept under stirring for two and half hours. The temperature 

gradually decreased to 18.1˚C. Then stirring was stopped and the reaction mixture was kept as 

such overnight. After 24 hours, the reaction mixture was subjected to quenching process. The 

whole reaction mixture was stirred in 2 litres of ice cold water for 20 minutes. After 20 minutes   

1 litre of cold Ethyl acetate was added to the solution and kept for stirring for half an hour. The 
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Ethyl acetate layer was subjected to brine wash for 5 times with 600 ml brine solution each time. 

(Brine solution was prepared by dissolving 600g of NaCl in 3 litres of ice cold water and 

filtered). After brine wash, the pH of the Ethyl acetate layer was 5. The ethyl acetate layer was 

monitored with TLC to check the reaction completion and for the presence of impurities. It was 

then subjected to charcoal treatment by adding 3g charcoal at 50˚C for 20 minutes and filtered 

using Hyflow bed. Again 10g of Alumina and 10g of Hyflow were added to the filtrate under 

stirring and heated for half an hour and then filtered. To the filtrate 50g if Na2SO4 is added to 

absorb moisture and it was filtered. The filtrate was subjected to vacuum distillation at 50˚C till 

all the solvent was distilled out. Again it was dissolved in 120 ml of cold Ethyl acetate and 

filtered. Weight of the substance before drying is 82g and the yield is 99%.  The substance is 

dried. It was monitored with TLC to check the presence of impurities. The product was subjected 

to recrystallisation by adding 400ml of Ethyl acetate and 3g of charcoal. It was heated at 60˚C 

for 30 minutes. Then it was filtered under hot condition. The filtrate was subjected to vaccum 

distillation at 50˚C till all solvent was distilled out. The product was dissolved in 50ml of Ethyl 

acetate and kept in cold room. Then it is filtered and dried. The crude product and final product 

were monitored by TLC. RF of the product and the final product matches with Standard sample 

from Sigma Aldrich. Minor impurities were identified in TLC of the crude product as well as the 

recrystallized product. Weight of the Ascorbyl palmitate obtained is 32g and the yield is 39% 

Also the product is analyzed using HPLC. 

Results & Discussion 

S.No. Parameters Results 

1 PH value 5 

2 Melting point 101˚C - 110˚C.                                                                             

3 Specific rotation 20.6372 

4 Assay  0.4174g of the sample was added to a mixture of 50ml of Carbon 

dioxide free water, 50ml of Chloroform and 25ml of dilute H2SO4 

TS. Titrated at once with 0.1N Iodine making sure that the mixture 

was shaken well. A few drops of starch indicator was added as the 

end point is approached. The assay value obtained was 99%.                                       

5 Loss on drying  1.09697g of the substance was taken in a petridish and heated in an 

air oven at 100˚C for 4 hours. The weight loss of the substance 

was found to be 0.71%. 
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6 Ash content About 0.7937g of the substance was taken in a silica crucible and 

it was heated in a heating manual up to burn for 2 hours. Then 

Conc. H2SO4 was added. Again the crucible is heated at 800˚C in a 

muffle furnace. The ash content was found to be 0.01%. 

7 Moisture content 6.76 %   

 

Thin Layer Chromatography 

The final product was monitored by TLC using solvent (Toluene, Methanol, Acetic acid 

in the ratio of 17ml: 2.5ml: 0.5ml). The RF value was similar to the standard sample from Sigma 

Aldrich. The recrystallized product has shown very little minor impurities on TLC.                                                     

Interpretation of FTIR Spectra 

The peak at 3540.67cm-1 shows the presence of free –OH stretching containing Hydroxyl 

group. The peak at 2919.70cm-1 shows the presence of C-H stretching of alkane residue. The 

peak at 1461.78cm-1 shows the presence of C-H bending of methylene group. The peak at 

1380.78cm-1 shows C-H bending of methyl group. The peak at 1639.20cm-1shows the presence 

of C=C stretching. The peak at 1739.48cm-1 shows the presence of C=O stretching of Ester. The 

peak at 1272.79cm-1shows C-O stretching of Ester. The peak at 721.247cm-1 shows the presence 

of methylene rocking( Figure.1).  

 

Figure: 1 Comparison FTIR spectrum of AP synthesized in the present work with the 

standard sample obtained from Sigma Aldrich. 
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High pressure liquid chromatography 

 The product synthesized was analysed using FX-15 pump system with a column Perkin 

Elmer C18, 5µm, 100x4.6mm, Resek ultra II C18, 1.9µm, 50x2.1mm. 50µL loop and 15 µL 

needle volume were used as partial loop mode. The column used here was 10 µL conventional 

C18 HPLC columns, 2 µL C18 UHPLC columns were used as injection. The range of the UV 

detector for AP is 255 nm. The ambient column temperature was maintained at 45˚C. 

70/30(V/V) Acetonitrile/methanol, 0.02% Formic acid in water were used as mobile 

phase(Figure.2). 

                     

Figure: 2. HPLC chromatogram & Linearity graph of AP synthesized from L-AA & IPP. 

 

Calculation for Assay by HPLC Method 

Assay = (Sample area*Standard weight*Sample dilution*Purity) / (Standard area*Sample               

dilution*Sample weight) 

Assay = (8139.4*20*25*99) / (8724*25*18.5)                                                             

Assay = 99.855%                    

Conclusion 

The reaction process has been standardized and optimized up to some extent but more 

trials to be done if scale up of the process is needed. Initially the product formed was confirmed 

by melting point, which shows some range close to the reference standard.  The purity of the 
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above synthesized compound was found to be 99% by volumetric method & 99.855% by HPLC 

method. All available data obtained, from analysis confirm that our product matches with 

reference standard sample (obtained from Sigma Aldrich). 
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