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Environment-Friendly Full-Colour Dyeing by Utilising Chemical Reactions of
Anthocyanins
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In dyeing industry, the colouration of fibre without synthetic dyes and a
low energy and water consumption are desired for our earth and the organism living there. We would
like to propose new concept for dyeing by using natural resource. The copigmentation, oxidation, and

metal chelation of anthocyanins were applied to dye silk fabric. Copigmentation is a complex
formation based on a non-covalently-bonds between anthocyanins and colourless polyphenols. They were
designed two step treatment. First is dyeing process with anthocyanins and second is reaction
process by using an appropriate material. They are polyphenols for the copigmentation dyeing, sodium
periodate for the oxidation dyeing, and AI(I1l), Cu(ll), Fe(ll) compound for the metal mordanting
dyeing, respectively. The results show that the dyeability was higher than the dyeing without
utilising their reactions and the wide various colours were obtained.



BOD COD

2019
90 °C
(i)
(i) (i)
2
30 °C 0)
(i) (iii)
TT-TT
(D(i(iii)
3
1.
2.
3.
1)
4cm >< 4cm
4
1 1.5% pH=29 20 mL 40
10 mM 20 mL 40
KAI(SO4)2 (1) CuSO4 aan 3
10 mM Nal O4 20mL 40
C 5 20 mL 40
0.3 wt% 100mL 20 200mL 15
2 30°C
CM-2600d
)
2017

| pomoea batatasL .



4cm >< 4cm 15% 20mL

50 °C 40 10 mM 10
mM (I 10 mM (I 10 mM NalO,
30°C 40 200 mL 30°C
15 2
(©)
4
08¢ 15% 100 mL
40 BA
ATG
10 mM (I 100 mL 40
10 mM NalO4 100 mL 40
5 100 mL
40
30°C 20 1 30°C 15 2
40°C 10 90 °C 15
CM-2600d
D
0.01% 0.01%
HO
HO
HO
3 5 Rl=H Cyanidin 3-sophoroside-5-glucoside
3- -5 R'=CH; Peonidin 3-sophoroside-5-glucoside
1 HPLC R2, RS H, caffeic acid, ferulic acid, or p-hydrozenzoic acid
HOWOH H3COwOH /©/“\OH
caffeic acid ferulic acid p-hydrozenzoic acid
1
150 g/L
5
30g/L
NalO4
(n (n
NalO4
NalO4
2
. a* ~1 +17
- b* ~14
+23 1



o
20
1 : [ =R
* 15
Q 10 f &
AP (I B ogme [
Cu (n Fe?* i) SRS AYT—vadik
NalO4 '|H|E 0 f /
cP T e B
B oo S o Nu
at 4 +11 b* 0 5 'fA%A"’*CU%%éi
+45 s
3 20 Do b
-15 -10 -5 0 S5 10 15 20 25 30
r-fx 2F o*
pH
2
pH [ | |
A0 A0 A0
pH45 6.4 * A
°
pH
pH 7.0 1
) REE | ARG | BRE SEERE BLE | CP&
pH mmw | - | wL | Ae Fe?* | Nalo, | A
pH 5R 7
% #HE #FE 2t
)
pH=3.0 2.5%
521 nm 1.43
2
Al3* (I cu?*
() Fe Nal O,
cP 2
(+)-
2
2BE | RRE SEERE BLE | CP&
mm# | - | ap | co | Fe* | NalO, | KA
=3
JL— FB EL
g



©)

40

BA

(4)

30 °C 40
50°C

ATG
BA
50°C ATG

pH

(i) (i) (iii)

B. Lellis, et al, Biotech. Res. Innovation, 3, 275 (2019). https.//doi.org/10.1016/].biori.2019.09.001
M. Sakamoto, et al., Sustainability, 11, 1951 (2019). https://doi.org/10.3390/su11071951
A. K. Mohiuddin, Eur. J. Sustain. Dev. Res., 3, em0083 (2019). https.//doi.org/10.29333/ej osdr/5727
T. Matsubara, et al., J. Text. Eng., 63, 149 (2017). https://doi.org/10.4188/jte.63.149

(2016).

https://hyogosta.j p/wp-content/upl oads/2017/05/js28-k22. pdf
P. Trouillas, et al., Chem. Rev. 116, 4937 (2016). https.//doi.org/10.1021/acs.chemrev.5b00507

46 148(1999). https://doi.org/10.3136/nskkk.46.148
J. B. Harborne, Biochem. J., 70, 22 (1958). https://doi.org/10.1042/bj0700022
Y. Goda, et al., Phytochem., 44, 183 (1997). https.//doi.org/10.1016/S0031-9422(96)00533-X
V.-D. Truong, et a., J. Agric. Food Chem., 58, 404 (2010). https://doi.org/10.1021/jf902799a
J. Xu, et a., Food Chem., 186, 90 (2015). https://doi.org/10.1016/j.foodchem.2014.08.123
Technical Committee | SO/TC 34, “Determination of substances characteristic of green and black tea
— Part 1: Content of total polyphenolsintea— Colorimetric method using Folin-Ciocalteu reagent”,
SO 14502-1:2005, Switzerland (2005).
F. Hayase, H. Katoi, J. Nutr. Sci. Vitaminol., 30, 37 (1984). https:.//doi.org/10.3177/jnsv.30.37
C. R Robbins, “Chemical and Physical Behavior of Human Hair 5th edition”, Springer-Verlag, Berlin
Heidelberg (2012).




6 3 0 2

MATSUBARA Takanori INOUE Hinata SATOH Asuka 65
Application of Oxidation and Copigmentation of Anthocyanins from Purple Sweet Potato to Silk 2019
Colouration
Journal of Textile Engineering 73 78
DOI
10.4188/jte.65.73
123
2019
50 53
DOI
MATSUBARA Takanori; ISE Naoka; WATANABE Katsuki; SAKURAI Chihiro; YASUNAGA Hidekazu 64
Hair Colouring by Using Catechins from Green Tea and Chemical Oxidants 2018
Journal of Textile Engineering 151-155
DOI
10.4188/jte.64.151
; ; ; 121
2018
66-69

DOl




125

2020
47-49
Dol
; ; 54
2021
101-104
Dol

18

72

2019

72

2019




56

2019

-

33

2020

11

2020

71

2018




Hidekazu Yasunaga, Akiko Takahashi, Kazue Ito, Masahisa Ueda, Saina Taniguchi, Asami Yano, Chinami Seki, Hiroshi Osaki, T.
Kida, Aya Shomura, Takanori Matsubara

Safer Hair Dyeing by Using Biobased Materials -Techniques, Dyeability and Protection Effect-

The Fiber Society’ s Spring 2018 Conference

2018

Takanori Matsubara, Naoka Ise, Katsuki Watanabe, Chihiro Sakurai, Chinami Seki, Hidekazu Yasunaga

Human Hair Colouring by Utilising Chemical Oxidation of Bio-Catechols

The 91st Textile Institute World Conference

2018

Asuka Sato, Hinata Inoue, Takanori Matsubara, Kaori Miura, Kenichi Fujimori

Novel Silk Colouration by Utilising Metal Chelation, Oxidation or Copigmentation of Natural Dyes

The 91st Textile Institute World Conference

2018

23 12 15

2018




23

12

15

2018

55

2018

32

2019

10

2019




73

2020

Takanori Matsubara, Naoka Ise, Katsuki Watanabe, Chihiro Sakurai, Hidekazu Yasunaga

Novel Colouring Method for White Human Hair by Utilising Oxidation of Catechins and Bio-Catechols

The 31st IFSCC Congress 2020 Yokohama

2020

Suzu Takahashi, Sanae Nagahama, Masamichi Hino, Takanori Matsubara

Effect of Post-Treatment on Dyeability in White Hair Colouring with Natural dyes

The 31st IFSCC Congress 2020 Yokohama

2020

2020




http://www.sangitan.ac.jp/sankan/pursuit/machine.html
ResearchGate
https://ww.researchgate.net/profile/Takanori_Matsubara

google scholar
https://scholar.google.co.jp/citations?user=h6b-V3wAAAAJ&hl=ja

(YASUNAGA Hidekazu)

(80241298) (14303)

(YAGI Ken-ichi)

(KOIKE Minoru)

(10234668)

(SATOH Asuka)

(INOUE Hinata)




(ISE Naoka)

(INOUE Makoto)

(OKUDE Momoka)

(SATOH Megumi)

(ONAKA Mana)

(HINO Masamichi)

(TAKAHASHI Suzu)

(NAGAHAMA Sanae)







