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Waxes have been used in many cosmetic preparations and pharmaceuticals as formulation aids. Rice bran wax is a 
byproduct of rice bran oil industry. Present study aims to investigate possible use of rice bran wax as occlusive 
moisturizer. The rice bran wax obtained was purified and its physicochemical characteristics were determined. 
In vitro studies were carried out to determine trans epidermal water loss through stratum corneum and water 
holding capacity of stratum corneum of human cadaver skin treated with pure rice bran wax and formulation of 
rice bran wax. The results show that rice bran wax can be used as a promising occlusive moisturizer. 

Rice bran wax is obtained from natural source (Oryza Some of the commercial uses of rice bran wax are as an 
sativa -Family Graminae) and is abundantly available. It is enteric coating for candy and lozenges, in the 
an important byproduct of rice bran oil industry. The wax preparation of wax emulsion, as a plasticizing material in 
is reported to be chiefly melissyl cerotate. Research at chewing gums, as a partial substitute for carnauba wax 
Southern Regional Research Laboratory has shown that and as an ingredient in manufacture of carbon papers7 

the properties of refined and bleached wax are similar to One possible use of this wax has been reported in 
that of the presently imported carnauba wax1. pharmaceutical and cosmetic field viz., as a base for 

ointment and as a formulation aid in lipstick8. However 
Dry skin condition can be attributed to the water content not many studies are reported about other possible uses 
of the stratum corneum, as reported by Blank2. When it of rice bran wax. This study is an attempt to probe the 
was realized that it is not the oil but water that renders utility of rice bran wax as a moisturizing agent. 
the skin soft and pliable, cosmetic industry shifted from 
total emolliency to emphasis in moisturizing characteristics MATERIALS AND METHODS 
of products3,4. 

Crude rice bran wax was obtained from solvent extraction 
There are two concepts accepted about the mechanism of plant, Gondia, Maharashtra, and it was purified and 
dryness of skin namely, natural moisturizing factor (NMF) standardized and used. Abbe’s refractometer, Soxhlet 
concept and environmental concept. According to NMF extractor, desiccator and modified diffusion cell were 

.


concept a physicochemical system is involved with water 
getting accumulated and held in lipid keratin matrix via 
the aid of hygroscopic and emulsifying substances5. 
According to environmental concept the water loss 
through the skin is purely a physical phenomenon 
dependent on ambient temperature and humidity. 
Moisturizing can be accomplished by conserving the 
moisture from the skin or by supplying water 
exogenously6. 

*For correspondence 
E-mail: vidyasabale@yahoo.co.in 

employed for the present study. All other chemicals and 
solvents used were of analytical grade. 

Purification and standardization of rice bran wax: 
The crude wax (100 g) was soxhleted with ethyl acetate 
(300 ml) for 30 min at 850. The mixture in thimble was 
cooled up to 250 and was subjected to decolourization with 
2% H

2
O

2
 at 900 for 1 h and secondary decolourization 

with NaOCl 15% at 1000 for 1 h9. The purified wax 
obtained was then used for further study. The rice bran 
wax obtained after purification was standardized to 
determine its physicochemical properties10. 
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Preparation of stratum corneum11: 
Fresh abdominal human cadaver skin from autopsy was 
collected and refrigerated until separation procedure 
could be affected. The subcutaneous fat was removed, 
and was heated to 32±1o. The stratum corneum was 
peeled off carefully, washed with distilled water and 
gently kept upon a piece of stainless steel wire mesh. It 
was air dried and finally dried over concentrated 
sulphuric acid and stored in desiccator. The extracted 
stratum corneum was prepared for use by procedure 
described by Blank12. It was kept in pyridine in a closed 

above cream and TEWL was determined. To get the 
untreated rate stratum corneum was also treated with the 
cream devoid of rice bran wax. In order to characterize 
the ability of the sample to affect the moisture content of 
the stratum corneum, Middleton’s technique was used14-16. 

Fabrication of drying chamber: 
A miniature drying chamber was fabricated for 
determining the moisture retention capacity of the stratum 
corneum. A stoppered glass test tube (42 mm height×22 
mm diameter) in which at the level of 10 mm four 

vessel for 24 h followed by extraction with distilled water protuberances were produced along the circumference, 
at room temperature for 1 h. in circular fashion to get a false bottom at the level. To 

hold the stratum corneum on the desiccant (self indicating 
Trans epidermal water loss (TEWL) determination: silica gel) a non corrosive basket was fabricated from 
The method reported by Reiger13 was used for present brass (200 mesh), 16 mm diameter. 
study with a suitable modification. A small diffusion cell for 
measuring the TEWL through stratum corneum was The stratum corneum pieces under examination were 
fabricated from cylindrical glass stock (3.7 cm diameter, 2.2 kept in a basket, which was kept into a small weighing 
cm height) in which 1.5 cm deep hole was drilled having bottle at 81% RH and ambient temperature. The bottle 
diameter 1.3 cm and capacity of 2 ml. A glass top with 1.3 was weighed after every 24 h till equilibrium was 
cm diameter hole in the center was cut and attached to attained. The equilibrated pieces were immediately 
the lower chamber with the help of rubber bands. For transferred into drying chamber, which was weighed after 
mounting stratum corneum, depression was cut on the 24 h intervals till constant weight was obtained. The water 
lower surface of the chamber. A small round piece of holding capacity was expressed as water held in mg per 
stratum corneum (1.5 cm diameter) was placed between 100 mg weight of stratum corneum at 81% RH. Rice bran 
the chamber and the top; the cell was weighed on wax was applied on stratum corneum for 90 s on both 
analytical balance and placed in constant humidity sides. Excess wax was removed by wiping with tissue 
chamber, the weighing was done every 24 h till rate of paper. The calibrated and extracted pieces of stratum 
water loss became constant. The rate of moisture loss was corneum were applied with rice bran wax cream and 
expressed as mg/cm2/h. water holding capacity was determined. 

Effect of variable quantity of water in the RESULTS AND DISCUSSION 
depression of cell on TEWL: 
The depression of cell was filled to 2 ml, 1.5 ml and 1 ml. The wax was characterized for various properties and 
In the first case water was in direct contact with stratum specifications were set as per Pharmacopoeial guidelines. 
corneum and in another only water vapour. TEWL was The results obtained (Table 1) are found consistent with 
determined for both specimens. 

Determination of TEWL through stratum corneum 
treated with pure rice bran wax and a 
formulation of rice bran wax: 
Three calibrated unextracted and extracted strips of 
stratum corneum were applied with paste of rice bran 
wax prepared with liquid paraffin and TEWL was 
determined. A cream was formulated using rice bran wax 
to study interference of additives on moisturizing ability. 
Rice bran wax (purified) - 15% w/w, stearic acid (EP) ­
3% w/w, triethanolamine (GR) - 1.5% w/w and cetyl 
alcohol (EP) qs - 100% w/w. The extracted and 
unextracted stratum corneum pieces were treated with 

TABLE 1: RICE BRAN WAX SPECIFICATIONS 

Parameters Specifications 

State Solid 
Colour Yellowish white 
Odour Characteristics 
Taste Bland 
Melting range* 75-820 

Refractive index nD40* 1.4684-1.4686 (300) 
Iodine value* 15-25 
Acid value* 10-17 
Saponification value* 73-89 
Unsaponifiable matter* 48% 
Solubility Hot alcohol, Benzene, 

Carbon tetrachloride, Ether, 

Chloroform, Isopropyl ether and 

insoluble in water 

*Values are the mean of three readings. 
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TABLE 2: TEWL THROUGH UNEXTRACTED AND EXTRACTED SPECIMENS USING VARIABLE QUANTITY OF WATER 
(WITHOUT APPLYING SAMPLE) 

Time (h) Moisture loss (mg / cm2/ h) 

Unextracted Specimen 
Quantity of water 

Extracted Specimen 
Quantity of water 

2.0 ml* 1.5 ml* 1.0 ml* 2.0 ml* 1.5 ml* 1.0 ml* 

24 0.0396 0.2903 0.0611 0.2626 0.2521 0.2421 

48 0.055 0.0607 0.03 0.2472 0.2621 0.2581 

72 0.0514 0.0506 0.0181 0.4199 0.4676 0.4480 

96 0.459 0.3911 0.0498 0.2336 0.1829 0.1989 

120 0.1429 0.0573 0.124 0.2336 0.1829 0.1989 

144 0.2956 0.0709 0.0188 0.2231 0.1820 0.1989 

0.0569 0.0707 0.0272 

0.0569 0.0702 0.0272 ­

0.0548 0.0702 0.0263 ­

*Results are average of three separate determinations. 

findings of Houston1. The rate of TEWL was not affected rate of water loss as compared to unextracted specimen. 
by varying the quantity of water in the cell, since the 
values are fairly close to each other in case of The rice bran wax and its formulation were evaluated for 
unextracted as well as extracted specimen (Table 2). capacity to affect the moisture loss from the isolated 
Table 3 shows that the extracted specimen shows higher stratum corneum (Tables 4 and 5). The effect of the pure 

sample of rice bran wax and its formulation on TEWL 

TABLE 3: TEWL THROUGH EXTRACTED AND through unextracted and extracted specimen was studied. 
UNEXTRACTED SPECIMENS OF STRATUM CORNEUM The rice bran wax treatment brings about changes in 
(SUMMARIZED, WITHOUT APPLYING SAMPLE) TEWL values to same extent in extracted as well as 
Unextracted Extracted Ratios E/U unextracted specimen. Similar results were obtained in 

0.2336a 4.10 specimen treated with rice bran wax formulation. 
0.1829b 2.60 

aWater in contact with stratum corneum. bWater vapours directly in contact Rice bran wax and its formulation did not show any
with stratum corneum. 

significant change in water holding capacity of
E is extracted specimen of stratum corneum (moisture loss mg/cm2/h).


U is unextracted specimen of stratum corneum (moisture loss mg/cm2/h). unextracted stratum corneum at 81% RH for 24 h,


TABLE 4: TEWL THROUGH EXTRACTED AND UNEXTRACTED SPECIMENS OF STRATUM CORNEUM TREATED WITH 
PURE RICE BRAN WAX 

Sample Specimen Moisture loss (mg / cm2/ h) 

Extracted Unextracted 

Untreated* Treated* Ratio E/U Untreated* 

A 0.2336 0.2130 1.09 0.0569 

0.0569a 

0.0702b 

Treated* Ratio E/U 

Rice 0.0458 1.24 

Bran B 0.1429 0.1226 1.16 0.0687 0.0567 1.21


Wax C 0.1585 0.1379 1.14 0.0602 0.0501 1.20


*Results are average of three separate determinations. E is extracted specimen of stratum corneum. U is unextracted specimen of stratum corneum. 

TABLE 5: TEWL THROUGH EXTRACTED AND UNEXTRACTED SPECIMENS OF STRATUM CORNEUM TREATED WITH 
FORMULATION OF RICE BRAN WAX 

Specimen Moisture loss (mg / cm2/ h) 

Unextracted Extracted 

Untreated* Treated* Ratio E/U Untreated* Treated* Ratio E/U 

A 0.0316 0.0314 1.00 0.0646 0.0643 1.00 

B 0.0679 0.0677 1.00 0.0519 0.0516 1.00 

C 0.0393 0.0391 1.00 0.0697 0.0695 1.00 

*Results are average of three separate determinations. E is extracted specimen of stratum corneum And U is unextracted specimen of stratum corneum 
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TABLE 6: WATER HOLDING CAPACITY OF THE UNEXTRACTED AND EXTRACTED UNTREATED AND RICE BRAN 
WAX TREATED STRATUM CORNEUM 

Specimen Water holding capacity mg/ 100 mg of dry stratum corneum 

Untreated* Treated with rice bran wax* 

Extracted Unextracted Extracted Unextracted 

A 

B 

C 

Average 

13.0 

8.0 

10.0 

10.33 

15.3 

14.3 

16.8 

15.46 

13.8 

7.8 

13.0 

11.5 

16.1 

15.3 

17.0 

16.1 

*Results are average of three separate determinations. 

TABLE 7: WATER HOLDING CAPACITY OF THE UNEXTRACTED AND EXTRACTED STRATUM CORNEUM TREATED 
WITH FORMULATION OF RICE BRAN WAX 

Specimen Water holding capacity mg/ 100mg of dry stratum corneum 

Unextracted* 

Treated Untreated Treated 

A 16.0 16.1 13.0 

B 15.4 15.4 9.0 

C 17.1 17.6 10.0 

Average 16.1 16.3 10.66 

*Results are average of three separate determinations. 

however when extracted specimens were applied with 2.	 Blank, I.H., J. Amer. Med. Assoc., 1957, 164, 412. 

rice bran wax and its formulation, a net rise of 1.2 and 3.	 Vickers, C.F.H., Eds., Modern Trends in Dermatology, Vol. III, 
Butterworths, London, 1966, 84.

0.3 mg in water holding capacity per 100 mg of dry 4. Blank, I.H., J. Soc. Cosmet. Chem., 1963, 14, 43. 
stratum corneum was seen respectively (Tables 6 and 7). 5. Bergwein, K., Seifen -Ole- Fette-Wachse, 1965, 91, 976. 

6. Mole, R.H., J. Physiol., 1948, 107, 399.The rise in water holding capacity is comparable with 
7. Warth, A.H., In; The wealth of India, Raw Materials, Vol. VIII,

NMF5,16-21 and may account for extensibility and better CSIR., New Delhi, 1991, 241.

texture of the stratum corneum. Thus, the presence of 8. Ghoshray, S. and Bhattacharya, D.K., J. Oil Technol. Assoc.


rice bran wax in skin cream can reduce the incidence of	 India, 1989, 4, 85. 
9. Wang, Y., Diao, H. and Ni, P., Zhongguo Zhong Yao Za Zhi

dry and flaky skin when applied. The ever increasing (China); 1998, 5, 23, 51- through Chem. Abstr., 1999, 130, 254004. 
incidences of dry and flaky skin demand the development 10. Pharmacopoeia of India, Govt. of India, 1966, 389. 

of moisturizers which are cheap, abundantly available and 11. Kligman, A.M. and Christopher, E., Arch. Dermatol., 1963, 88, 
702.

retain the skin moisture. Thus with the compliance of this 12. Blank, I.H., J. Invest. Dermatol., 1952, 18, 433. 
rice bran wax can be used as occlusive moisturizer. 13. Martin, M. and Reiger, J. Soc.Cosmet.Chem., 1968, 80, 437. 
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