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The skin whitening efficacy of Artocarpus Lakoocha extract (Puag-Haad) and 
its combinations with other whitening agents such as niacinamide, lactic acid, and 
tranexamic acid were studied in guinea pigs and humans. After 4-week daily 
application to the back of guinea pigs, solution containing 0.25% Puag-Haad and 1% 
niacinamide in propylene glycol was found to give the fastest onset of whitening 
action (one week). Its extent of melanin reduction was also the highest (34.33) 
although the value did not differ significantly from other whitening agents. Puag- 
Haad and its combinations were further studied in 84 human volunteers. The results 
showed that lotions containing 0.25% Puag-Haad alone (A), 1% niacinamide alone 
(B), 2.5% tranexamic acid alone (C), and Puag-Haad plus niacinamide (D), gave small 
but significant whitening effect after 12-week application, which was equivalent to a 
reference commercial product (F). On the other hand, Puag-Haad plus tranexamic 
acid failed to show significant whitening effect at all weeks. The small extent and 
slow onset of whitening efficacy was mainly due to poor subject compliance. To 
obtain more reliable results, an extra 8-week รณdy with tighter control of experiments 
was conducted in 42 female volunteers. The data agreed with the animal รณdy in that 
combination between 0.25% Puag-Haad and 1% niacinamide produced the highest 
rate and extent of skin whitening, with the onset observed after 6 weeks and the 
highest extent of melanin reduction (17.29) after 8 weeks. All subjects did not 
experience any serious skin reactions. Only two subjects dropped out from 
hypersentivity to niacinamide and lotion base. Therefore, the results indicated a 
promising potential of the natural plant extract Puag-Haad as a novel and effective 
whitening agent, which can be formulated into lotion, either alone or with other 
substances, to obtain safe and effective whitening products for cosmetic and medical 
applications.
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a = Alpha
ANOVA = Analysis of variance
A 0 = Angstrom
approx. = Approximately
° c = Degree Celsius
DT = Delayed tanning
DOPA = Dihydroxyphenylalanine
cm = Centimeter
cm2 = Square centimeter
e.g. = Exempi gratia
et.al = Et allii, and others
g = Gram
hr = hour
IPD = Intermediate pigment darkening
IT = Intermediate tanning
Kg : Kilogram
X = Lambda
IC50 = Median inhibitory concentration
pg = Microgram
mJ = MilliJoule
ml = Millimeter
min = Minute
nm = Nanometer
non-sig. = Nonsignificant
No. = Number
% = Percentage
%พ/พ = Percent weight by weight
sig. = Significant
pH = The negative logarithm of the 

hydrogen ion concentration
SD = Standard deviation
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