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Abstract
Khunkitti, W., Aromdee, C., Vorarat, S. and Chitropas, P.
Formulation development of sunscreen lotion containing jackfruit starch

and the lotion acceptance evaluation in volunteers
Songklanakarin J. Sci. Technol., 2006, 28(1) : 137-144

In present study, a 2 full factorial design was used for optimization of the sunscreen lotions contain-
ing mucilage from jackfruit (JK), sodium carboxymethylcellulose (SCMC) and Carbopol 940 as the
thickening agents. The optimized sunscreen lotion containing JK, control and benchmark product were
tested for acceptance by 44 volunteers using randomized controlled study. To optimize the formulation, the
changes of physical properties before and after freeze-thaw cycling of sunscreen lotion, which were pH,
conductivity, viscosity as well as stability of emulsions, were investigated. It was found that any formulation
containing SCMC was unstable. After undergoing 6 freeze-thaw cycles, pH and conductivity of all formula-
tions had changed but with no significant difference. In addition, the viscosity of all formulations increased
after 6 cycles. The formulation containing low and high levels of JK as well as containing JK in combination
with Carbopol 940 showed a good signs of emulsion stability. In conclusion, the formulation containing high
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levels of JK in combination with Carbopol 940 exhibited the greatest physical stability of lotion. Using JK
alone in formula gave a stable physical properties and good texture but the viscosity of the lotion was
practically low. As a result, in order to obtain the stable lotion and high viscosity, it is important to use in
combination with other viscosity-inducing agents. When the lotion containing JK alone was tested for accept-
ance in volunteers, it was found that the JK lotion texture and odor needed to be improved. However, its
penetration, stickiness and moisturizing properties, as well as its feeling after use, were acceptable more or
less the same as the benchmark product.

Key words : jackfruit strach, 2’ full factorial design optimization, emulsion stability,
acceptance test
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Table 1. A design matrix for a 2° Factorial design (Lieberman ef al., 1996)

Trial Variables
3% wiv Jack fruit starch  1.5% w/v SCMC 1% w/v Carbopol 940
1 B} _ ,
2 + - -
3 - + _
4 + + -
5 - - +
6 + - +
7 - + +
8 + + +

Table 2. Code units designed in table 1.

Variables

Low level (-) High level (+)

3% Jackfruit starch
1.5% SCMC
1% Carbopol 940

4.0 ml 8.0ml
0 ml 6.0 ml
0 ml 4.0 ml
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Table 3. Acceptance tested by 44 volunteers using visual analog scale.

Evaluation aspect Benchmark product JK Lotion
Overall liking 7.50+1.58%* 6.00£1.84*  5.35+2.01%*
Texture 7.13+£1.56* 5.80£2.05%  4.75+2.15%
Odor 6.77+2.02%* 4.80£1.92*%  4.3242.05*
Skin penetration 6.7512.16 6.11£1.98 5.93+2.28
Stickiness after apply 4.43+2.37 5.11£2.53 4.75+£2.11
Moisturizing after apply 6.84%1.54 6.95%1.20 6.41+1.56%*
Skin feeling after apply 7.07£1.65 6.66+1.84*  5.95£1.90*

JK: Sunscreen lotion containing jackfruit mucilage
Lotion: :Sunscreen lotion without thickening agent

* P < 0.05 (n=44)
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