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Abstract: Ascorbic acid (Vitamin C) has been widely used in skin care formulations. Due to its remarkable effects on
anti-oxidation, collagen biosynthesis and whitening, ascorbic acid is considered as an effectible anti-aging active
ingredient. But, the instability problems of ascorbic acid in cosmetic formulation such as oxidation, browning and
changes in smell is the difficult issue to be overcome for the application of high concentration of ascorbic acid. We
tried to stabilize the ascorbic acid in non-aqueous liquid formulation that contains polyol solvent at first. The non-aque-
ous system was effectible to reduce oxidation. But, ascorbic acid was crystallized in the non-aqueous formulation at
the low temperature below 5°C. We tried to develop way to stabilize the ascorbic acid in aqueous solutions to solve
the crystallizing problem. In this study, we search the optimal ratio of antioxidant combination, such as zinc sulfate,
glutathione and curcuma longa (turmeric) root extract. Formulations were stored at - 16°C, 5C, 25, 40°C, 50C and
cycle(5 — 40C) (in incubator) for a period of eight weeks to investigate their stability. In the stability analysis, the
test parameters consisted of color, scent, phase separation and sedimentation. Ascorbic acid stability was checked by
HPLC analysis.
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Figure 1. The structure of ascorbic acid.
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Table 1. The Use of Antioxidant List in This Study

INCI name

Zinc sulfate
Glutathione
Curcuma longa (turmeric) root extract

Glycyrrhiza glabra (licorice) root extract
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Table 2. The 20.0% Ascorbic Acid Aqueous Cosmetic

Formulation with Water Concentration Variation

Concentration (%)

Ingredient name

A B C D
Propanediol To 100
Water 20 30 40 50
Ascorbic acid 20

Figure 2. The result picture of water concentration variation
experiment.
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Figure 3. The result picture of water concentration variation

experiment (precipitation check).
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Table 3. The 20.0% Ascorbic Acid Aqueous Cosmetic Formulation with Zinc Sulfate Concentration Variation

Concentration (%)

Ingredient name

A B C D
Propanediol To 100
Water 50.0
Ascorbic acid 20.0
Zinc sulfate 0.1 0.2 0.3 0.4

Table 4. The 20.0% Ascorbic Acid Aqueous Cosmetic Formulation with Licorice Root Extract Concentration Variation

Ingredient name

Concentration (%)

A B
Propanediol To 100 To 100
Water 50 50
Ascorbic acid 20 20
Zinc sulfate 0.3 0.3
Glycyrrhiza glabra (licorice) root extract 0.5 -

Figure 4. The result picture of zinc sulfate concentration
variation experiment.
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Figure 5. The result picture of licorice root extract add (right)
experiment.
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Table 5. The 20.0% Ascorbic Acid in Aqueous Cosmetic Formulation with Abirritation Ingredient Variation

Concentration (%)

Ingredient name

A B
Propanediol To 100

Water 50.0

Ascorbic acid 20.0

Zinc sulfate 0.3

Glycyrrhiza glabra (licorice) root extract 0.05
Hydrogenated starch hydrolysate, Glycosyl trehalose 0.2 -
Piper methysticum leaf/root/stem extract - 0.1

Table 6. The 20.0% of Ascorbic Acid in Aqueous Cosmetic Formulation with Curcuma longa (turmeric) Root Extract Concentration Variation

Concentration (%)

Ingredient name

A B C
Propanediol To 100

Water 50.0

Ascorbic acid 20.0

Zinc sulfate 0.3

Glycyrrhiza glabra (licorice) root extract 0.05

Piper methysticum leaf/root/stem extract 0.1
Curcuma longa (turmeric) root extract 0.1 0.2 0.3

Figure 6. The result picture of Piper methysticum leaf/root/stem
extract exchange (right) experiment.
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Figure 7. The result picture of turmeric root extract concentration
variation experiment (left: A, middle: B, right: C, each picture of
right side is after 8 weeks at 40 C).
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Table 7. The 20.0% of Ascorbic Acid in Aqueous Cosmetic Formulation with Glutathione

Ingredient name

Concentration (%)

A B
Propanediol To 100

Water 50.0

Ascorbic acid 20.0

Zinc sulfate 0.3

Glycyrrhiza glabra (licorice) root extract 0.05

Piper methysticum leaf/root/stem extract 0.1

Curcuma longa (turmeric) root extract 0.2
Glutathione - 0.05

Table 8. The 20.0% of Ascorbic Acid in Aqueous Cosmetic
Formulation with Glutathione

Condition of stability test

Number (at 8 weeks later) Results (%)
1 -16T 20.1 £ 0.3
2 5C 203 £ 0.2
3 25C 20.6 + 0.4
4 40°C 19.5 £ 0.2
5 50C 11.8 £ 0.3
6 Cyc (5 - 407C) 19.9 + 0.2
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Figure 8. The result picture of Piper methysticum leaf/root/stem
extract exchange (right) experiment.
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