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Introduction: Glycation is a non-enzymatic reaction between reducing sugars and amino group proteins
which leads to the formation of advanced glycation end products (AGEs). The buildup of AGEs in the body
is a key factor in the onset of aging and lifestyle-related diseases. Oryza sativa, or rice is one of the most
widely consumed staple food for a large part of the world’s population. It contains two major subspecies;
Japonica and Indica. Rice water is the water left over after you cook rice, or obtained by soaking rice in water.
It has long been used traditionally in some Asian countries for improving skin, face and hair. However, the
benefits of rice water are not supported by enough scientific research although cosmetic manufacturers greatly
assert its benefits. The main aim of this study was to investigate the anti-glycation potential of rice water, and
to identify the substances responsible for the anti-glycation property of rice.

Chapter 1: Rice water was prepared following three traditional methods; type 1, type 2, and type 3. The
human serum albumin (HSA) glycation model was used to evaluate the inhibitory effect on the formation of
fluorescent AGEs by rice water. The total phenolic content (TPC) in rice water was determined according to
the Folin—Ciocalteau procedure. All rice water samples showed an inhibitory effect on the formation of
fluorescent AGEs, and positive correlations were observed between the inhibitory effect and TPC; type 1 (r=
0.906), type 2 (r = 0.918), type 3 (r = 0.765).

Chapter 2: Rice water extracts were prepared and the HSA glycation model was used to measure the
inhibition of the production of fluorescent AGEs, pentosidine, and glycation intermediates; 3-

deoxygluocosone (3-DG), methylglyoxal (MGO), and glyoxal (GO). Pentosidine and glycation intermediates



were analyzed by high-performance liquid chromatography (HPLC). One sample each of Japonica black,
Japonicared, and Indica red was selected for further investigation after initial screening. It was found that the
bran layer’s contribution towards inhibition was higher than the endosperm. The bran samples were
fractionated by fractional purification using Oasis HLB Plus to water, 5% acetonitrile (ACN), 10% ACN, and
75% ACN fractions. The inhibition of pentosidine was stronger by the 5% ACN fraction of Indica red rice
bran, therefore clean-cut peaks were collected and purified. Two stable fractions were identified, and their
contribution towards the inhibition of fluorescent AGEs was calculated at 20.1% and 22.8%, and towards the
inhibition of pentosidine was calculated at 25.0% and 31.2% respectively. These fractions are to be further
purified and analyzed by mass spectrometry.

Chapter 3: The subjective symptoms and changes in skin condition of university students that consumed
sub-aleurone layer residual rinse-free rice (SARFR) for one month was compared with polished rice. There
were 37 subjects in the SARFR group (24 males, 13 females 21.0 + 1.5 years), and 22 in the control group
(13 males, 9 females 22.0 + 1.2 years). In the SARFR group, 150 g or more of the test meal was ingested once
a day for one month. In the control group, polished rice was taken freely. Skin age was significantly improved
in the SARFR. This effect was remarkable in male and home students, and was not observed in boarding
house students. There was no significant difference in skin AGEs fluorescence.

Chapter 4: The subjective symptoms and changes in skin condition of university students and staff that
consumed dewaxed brown rice (DBR) for one month was compared in comparison with polished rice. There
were 43 subjects in the DBR group (25 males, 18 females 23.8 + 8.8 years) and 22 in the control group (13
males, 9 females 22.0 + 1.2 years). In the DBR group, a test meal of 150 g or more was ingested once a day
for one month. In the control group, polished rice was taken freely. Skin age was significantly improved in

the DBR group but there was no significant difference in skin AGE fluorescence. Gender analysis showed



that wrinkles and porphyrin levels were significantly improved in the DBR group in women.

Conclusion: The study shows that rice water has a strong inhibitory efficacy against various AGEs and the
bran layer of rice is mainly responsible for its anti-glycation activity. There are many unknown bioactive
compounds in bran with anti-glycation potential. Thus, stable bioactive compounds responsible for anti-
glycation of rice bran are yet to be identified. The clinical data suggests that DBR or SARFR when compared
with polished rice, contributes to health promotion, including skin condition, by reducing the indigestibility

of brown rice and ensuring nutrition, which facilitates continuous intake.



