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The Effectiveness of Red Orange Extract (REDORY™)
in Reducing UVB-Induced Hyperpigmentation.
(Received: June 11,2026 ; Revised: June 17,2026 ; Accepted: June 21,2026)
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Abstract

This study was a randomized controlled clinical trial with participant and evaluator blinding (double-blind)
involving 20 Thai volunteers. The volunteers received REDORY™ Facial Serum and a placebo serum on the inner upper
arm continuously for three weeks before UVB irradiation and were followed up at weeks 0, 3, 4, and 7. The assessment
tools included a Colorimeter for measuring skin lightness and a Mexameter for measuring the Melanin index and
Erythema index. Data were analyzed using linear mixed-effects models.

The between-group comparison showed no statistically significant differences in all parameters at all time points
(p > 0.05). Within the REDORY™ Facial Serum group, at week 3, the Colorimeter value increased significantly compared
with week 0 (p < 0.001). After UVB irradiation, at week 4, the Colorimeter value decreased significantly (p = 0.029), while
the Melanin index and Erythema index increased significantly (p < 0.001 and p = 0.001, respectively). At week 7, all
three parameters remained higher than those at week 3. The Colorimeter value did not show a statistically significant
difference, whereas the Melanin index and Erythema index showed statistically significant differences (p = 0.009 and p
= 0.017, respectively). In the placebo serum group, the results were consistent in the same direction across all three
parameters.
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10 | DISODIUM EDTA CHELATING AGENT 0.10
11 | PEG-40 HYDROGENATED CASTOR OIL SOLUBILIZER 0.10
12 | FRAGRANCE PERFUME 0.03
13 | Cl 19140 COLOR 0.03
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A1 Colorimeter X +SD Melanin index X +SD Erythema index X +SD
Vi | we | REDOR REDORY REDORY
. YTM p- ™ p- ™ p-
sit | ek Placebo | val | 95% CI Placebo | val | 95%Cl Placebo | val | 95% Cl
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ue ue ue
Serum Serum Serum
Lo 36.81+1 | 3559+1 | 030 | (-1.10, 22177+ | 23378+ | 009 | (-26.28, | 16265+ | 177.12+ | 0.21 (-37.28,
381 470 4 353) 65.99 75.61 9 2.25) 68.95 81.46 4 8.34)
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A3 2 AnadaMelunguniavin Awieramasie A1 Colorimeter A1 Melanin index WaZA
Erythema index msﬂ,uﬂeju REDORY™ facial serum Wagiwsiniaan A1 p-value A1 95% Cl 9
duavi Aiaseviveyalag 0,3,4,7Linear mixed effects models (Random intercept & Random

slope)
A1 Colorimete Melanin index Erythema index
ngu | Week X+SD | D+SD p-value )—( +SD | D+SD p-value X+SD D+SD p-value
B B (95% C1) - B (95% Q) B B (95% CI)
REDORY™ 36.81+13.81 221.77+65.99 162.65+68.95
Facial 0
Serum
61.63+3.46 | 24.83+150| <0.001* |210.98+59.80 | -10.78+7.77 0.165 155.42+80.17 | -7.23+11.95 0.545
3 (21.88, (-26.00, (-30.65,
27.78) 4.44) 16.19)
3 61.63+3.46 210.98+59.80 155.42+80.17
58.96+3.98 | -2.68+1.22 0.029* 239.03+65.48 | 28.05+7.34 <0.001* | 194.80+64.49 | 39.38+11.67 0.001*
4 (-5.07, (13.67, (16.50,
-0.28) 42.43) 62.27)
59.74+379 | -1.89+1.71 0.269 232.15+56.48 | 21.17+8.12 0.009* 184.57+59.43 | 29.15+12.19 0.017*
7 (-26.00, (5.24, (5.27,
4.44) 37.09) 53.04)
Placebo 0 35.59+14.70 233.78+75.61 177.12+81.46
61.06+4.01 | 2547150 | <0.001* | 220.17+63.97 | -13.61+7.77 0.080 168.63+69.62 | -8.49+11.95 0477
3 (22,52, (-28.84, (-31.91,
28.42) 1.61) 14.93)
3 61.06+4.01 220.17+63.97 168.63+69.62
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M5 2 Aedemelunguviaviun Aagramanie A Colorimeter A1 Melanin index wagAn
Erythema index Nelungs REDORY™ facial serum uawiassuviaan A p-value A1 95% CI 91
Ui 3Lﬂ3ﬁzﬁsﬁayjaimﬂ 0,3,4,7Linear mixed effects models (Random intercept & Random

slope)
A1 Colorimete Melanin index Erythema index
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(95% Cl) - - (95% Cl) (95% Cl)
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4 (4.94, - (15.24, (24.14,

0.15) 43.99) 69.91)
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7 (-28.84, (6.94, (2.02,

161) 38.79) 49.79)

e X = Aaae, SD = anadeaurannzyng, D = Auadevesuas, Cl = confidence interval, *p < 0.05; lauuneun? Week 3 Uand
masuSeuiieul Ineldaunmin 3 (TumnwiuneuaIessd UVB Wessuieuruaunmiii 4 uas 7

Combined Graph of Skin Brightness, Melanin Index, and Erythema Index
REDORY™ Facial Serum vs Placebo
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Measured value

61.63:4.45 58.96:3.98 59.743.79
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o 3

4 7
Week

—$— Brightness - REDORY™  —#— Melanin index - REDORY™  —§— Erythema index - REDORY™
Drightness - Placebo Melanin index - Placebo Erythema index - Placeho

Values are shawn as mean + 50. Labels are calored to match each line.

AN 3 MuAsiUABULUAIAIANUAT 19097 Melanin index Wae Erythema index 521319 REDORY™
Facial Serum uaglwsunaan

NN 4 MWOBBTUFUAN 7 (MdRn8598 UVBA &Un9) (@) lutn il usunyvnsesaase REDORY™
Facial Serum wag (b) svudnadusuiwsuvasn
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msae¥ed UVB mastnniaadevesngy
U3130ufiv REDORY™ Facial Serum uasiasy
viaon lneseemdsansngludunvil 7 uayans
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