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Improvement of Skin Moisture Capacity through Dietary
Beauty Supplement Containing Ceramides Derived from Rice
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Abstract A placebo-controlled double-blind ingestion study of a beauty supplement containing rice-derived ceramide was
performed. Thirty three subjects who always tended to have rough skin due to dryness participated in the study.
Dermatological diagnosis by physicians showed that the supplement significantly improved dryness and itching of the skin.
On measurement of water content in the skin, the supplement was shown to significantly increase water content in the skin.
On microscopic three-dimensional analysis of the epidermis, the supplement was shown to improve smoothness, exfoliation,
and short-term ingestion of the supplement containing rice derived ceramide, which is very effective as skin beautifying food.
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Fmx: average width of furrows for the row analysis

Fmy: average width of furrows for the column analysis

Co: right frontier of the histogram whose calculation is based
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Cu: left frontier of the histogram whose calculation is based
on a set-up values

K: factor

s HE XI4(SEr)
se] A A A olmA e J)E REun oFe
nye] ugm ANson, FA7} B71RRE W A,

SEr=I/(Nx—Ny)x 100

I: counter whose start value is 0 and which is incremented
each time the gray value of the current point is smaller than
the threshold issued from the set-up programs

Nx: amount of points per row

Ny: amount of points per column

SEsc=I/(Nx—Ny)x 100

I: counter whose start value is 0 and which is incremented
each time the gray value of the current point is bigger than
the threshold issued from the set-up programs

Nx: amount of points per row

Ny: amount of points per column
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Fax: amount of furrows for the row analysis

Fmx: average width of furrows for the row analysis
Fay: amount of furrows for the column analysis

Fmy: average width of furrows for the column analysis
K: factor
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Table 1. Subject backgrounds

Ceramide group Placebo group

Number of subjects 17 16
Age" 24.9+5.82% 25.349.81
Height (cm) 162.5+7.45 162.2+8.41
Body weight (kg) 53.9+7.61 56.3£10.0
BMI 20.3£1.60 21.3+£2.32
Number of smokers 3 3

YNo significant differences were observed in any of the background
items including other factors of skin trouble, time and regularity of
sleep, time of exposure to direct sunlight (h/day), irregular menstruation,
occupation, or alcohol drinking habit.

YMann-Whitney test: not significant
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Table 2. Results of dermatological diagnosis before and after ingestion of the test food

Ceramide group

Placebo group

Number of Number of
subjects with 0 week 3 weeks 6 weeks  subjects with 0 week 3 weeks 6 weeks
symptoms symptoms
Cosmetic rash 4 1.25+0.001" 1.00£0.021  1.00£0.001 3 1.00£0.001 1.00+0.031 1.00+0.021
Dryness 17 2.00+0.011  1.29+0.001**?1.18+0.008** 16 2.13£0.002  0.69+£0.021* 1.63+0.001**
Face  piush 14 1.86£0.018 129+0.008%* 12140.021%* 15  1.93+0.009 1.53£0.025% 1.47+0.008*
Holding of cosmetic 8 1.88+0.007 1.13£0.011* 1.00+0.011* 5 1.40£0.007 1.20+0.008 1.20+0.001
Itching 17 1.65+0.018 1.24+0.005*  0.94+0.009** 12 1.92+0.001 1.50+0.002 1.17+0.011%**
Dryness 17 2.18+0.002 1.47+0.007** 1.18+0.021%** 16 2.00+£0.011  1.44+0.004 1.38+0.021*
Flush 7 1.71+£0.005 1.29+£0.001  0.86+0.011* 10 1.80+0.021 1.30+0.011* 1.20+0.009*
Erosion 2 2.00+0.001 1.00+0.021  0.00+0.001 3 2.33+0.009 2.00+0.051 2.00+0.011
General Squamation 4 1.50+0.021 1.25+£0.021  0.75+0.001 5 1.80+0.001 1.60+0.031 1.60+0.001
Papules 3 1.33+£0.021 1.33+£0.009  1.33+0.002 4 1.75+0.005 1.50+£0.011 1.75+0.009
Blebs 2 1.50+0.011 1.50+0.015  1.50+0.011 2 1.50+0.005 1.50+0.001 2.00+0.011
Swelling 0 - - - 3 2.01+£0.001 1.67+0.008 1.67+0.021
Overall 17 1.71£0.001  1.244+0.008* 1.00+0.021%** 16 1.69+£0.021 1.25+0.012 1.31+0.001

"The value represents the mean in each group. (non-parametric analysis was employed for statistical analysis) 0 (no symptoms) —1 (mild); —2

(moderate); —3 (severe)

ISignificant difference from that of baseline Wilcoxon test: *p<0.05, **p<0.01
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Table 3. Improvement rate of each symptom

Total Improvement rating Improvement
Symptoms Test food number O.f Markedl Marked! rate (%,
subjects with  Viarkedly Improved  Unchanged  Aggravated arkedly — Improved or
symptoms improved aggravated better)
Facial symptoms
Cosmetic rash Ceramide 4 0 1 3 0 0 25.0
Placebo 3 0 0 3 0 0 0.0
Facial dryness Ceramide 17 3 8 6 0 0 64.7
Placebo 16 0 8 8 0 0 50.0
. Ceramide 14 2 8 2 2 0 71.4
Facial flush Placebo 15 2 3 10 0 0 333
. . Ceramide 8 2 3 3 0 0 62.5
Holding of cosmetic 1. oo 11 0 1 4 0 0 9.1
Somatic symptoms
Jiching Ceramide 17 5 4 8 0 0 52.9
Placebo 12 4 1 7 0 0 41.7
Dryness Ceramide 17 6 5 6 0 0 64.7
Placebo 16 1 8 7 0 0 56.3
Flush Ceramide 6 2 2 2 0 0 66.7
Placebo 10 2 3 5 0 0 50.0
Erosion Ceramide 2 2 0 0 0 0 100.0
Placebo 3 0 1 2 0 0 333
Squamation Ceramide 4 2 1 0 1 0 75.0
Placebo 5 0 1 4 0 0 20.0
Papules Ceramide 3 0 0 3 0 0 0.0
Placebo 4 0 1 2 1 0 25.0
Blebs Ceramide 2 0 1 0 1 0 50.0
Placebo 2 0 0 1 1 0 0.0
Ceramide 17 3 8 5 1 0 64.7
Overall Placebo 16 0 7 8 1 0 438
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Table 4. Water content, pH, and oil content before and after ingestion of the test food

439

Ceramide group (n=17)

0 week 3 weeks 6 weeks
Below the left eye 43245519 48.0+14.32 52.2+12.12%*2
Wate{;()’mem Left forearm 37.045.63 41.1£11.00 43.2435.71%*
° Dorsal neck 43.5£10.82 51.2+11.76** 55.9+11.12%*
Below the left eye 5.8+0.71 5.6+0.61 5.8+0.54
Acidity (pH) Left forearm 5.5+0.50 5.540.62 5.8+0.52
Dorsal neck 2.9+1.16 5.5+0.51 5.4+0.41
Oil content (%) Below the left eye 42.3+34.87 49.9+35.12 38.1£25.91
Placebo group (n=16)
0 week 3 weeks 6 weeks
Below the left eye 43.4+5.43 43.249.22 41.7£9.42
Wateg;f)’mem Left forearm 35.745.61 37.747.00 35.749.01
Dorsal neck 49.1+8.82 51.0+£10.48 56.1+20.51
Below the left eye 5.9+0.89 5.8+0.61 5.9+0.73
Acidity (pH) Left forearm 5.5+1.00 5.8+0.61 5.9+0.72
Dorsal neck 5.5£1.00 5.6+0.82 5.9+0.52
Oil content (%) Below the left eye 58.4+55.81 29.5+22.03 40.8+33.35
YEach value represents the mean=S.E. (non-parametric analysis was employed fer statistical analysis)
ISignificant difference from that of baseline Wilcoxon test: **p<0.01
Table 5. Parameter values measured by Skin Visiometer before and after ingestion of the test food
Ceramide group Placebo group
0 week 3 weeks 6 weeks 0 week 3 weeks 6 weeks
Below the left eye 0.38+0.011" 0.37+0.001 0.35+0.009 0.39+0.021 0.38+0.021 0.38+0.009
Kurtosis® Left forearm 0.35+0.021 0.39+0.011 0.40+0.011 0.43+0.009 0.43+0.001 0.40+0.001
Dorsal neck 0.40+0.009 0.40+0.001 0.30£0.011*2  0.40+0.021 0.40+0.004 0.40+0.021
Below the left eye 377445527  364.4+49.87 342.1+£36.14 368.0+40.75 354.1+62.34 347.7+29.98
SE sm” Left forearm 339.4+62.35 304.8+59.62 308.5+56.25 326.1+49.24 317.3£72.69 334.2+87.91
Dorsal neck 386.8+95.58 327.8+58.68*  333.1£35.97* 355.2+75.36 349.2+56.27 354.5+45.27
Below the left eye 0.29+0.021 0.26+0.009 0.25+0.009* 0.30+0.021 0.31£0.011 0.30+0.001
SEr Left forearm 0.26+0.011 0.20+0.001 0.16+0.001 0.31£0.011 0.26+0.011 0.25+0.008
Dorsal neck 0.18+0.001 0.15+0.002 0.14+0.009* 0.31£0.001 0.30+0.011 0.30+0.008
Below the left eye 49.6+10.25 47.6£5.61* 46.8+12.3* 46.6+8.34 46.8+10.68 46.6+10.38
SE sc Left forearm 48.949.61 47.9+11.21* 47.6+10.51* 48.349.28 48.9+8.99 48.4+10.04
Dorsal neck 46.1+8.92 44.5+£9.91* 42.9+8.79* 46.4+10.01 46.9+10.15 46.4+9.91
Below the left eye 36.1£9.91 32.3£10.01* 33.949.02 36.0+£8.64 33.0£9.31 35.5+£10.02
SE w Left forearm 26.7+£5.25 24.749.98 27.1£8.59 27.5£7.91 24.5+8.48 27.7+8.99
Dorsal neck 28.4+4.31 24.7£9.87 26.1£7.92 28.24+10.00 25.949.00 30.6+£9.72
UThe value represent the mean in each group.
ISignificant difference from that of baseline Wilcoxon test: *p<0.05
Ideal value: 0
Yldeal value: low value
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