


Study on the color gppearance links of Chinese traditiond naturd dyeing ingredients
- Exhibited by the red series dyed of plants

Student  Chiang Shyn-Bao  Advisor  Thzeng Chi- Shiung

The Indtitute of Visud Communication Desgn
Nationd Y unlin University of Science & Technology
Abstract

Colors are everywhere in our lives and surroundings, and people had taken advantage of animals, plants
and minerals surrounded as ingredients of coloring since Chinese history and, therefore have formed colorful lives
for thousand years. However, due to time change, using natura dyeing ingredients had become rarely, and
disappeared finally. Through investigation and experiment, this research is conducted to take a close look at the
condition of colorings, which is resulted by different types and usage of coloring after application. By this way,
one can truly understand the descriptions and perceptions of the ancient people's towards colors, and fulfil the
purpose of recording and restoring colors.

There are two parts to this research. The first part is to focus on the dyeing ingredients taken from plants
with red color stated on the old books by abstracting and regulating the related activities recorded. Via the
discussion and analysis of the literatures, we can gradually see the color application in the ancient China, and colleci
the relevant information about colors from the literatures. For example individual analysis on traditional color
names, categorizing traditional dyeing color and techniques etc. Finding evidence that the experiment in the
second phase can relate to. Secondly, after sorting out the information that is collected in the first part, several
dyeing ingredient types that were more commonly used in Chinese and Taiwan region in the early age selected, we
then carry out all kinds of experiment on dyeing. The purpose of the whole research is to restore the colorings of
ancient ingredients and discover the best dyeing conditions through the dyeing experiments and contemporary
dyeing techniques. With the outcome of colorings, we can minimize the scope of coloring and make record by
digitizing for reference.

After collecting the ancient literatures, it is found that dyeing ingredients taken from plant in red color
series in Chinese and Taiwan region in the early age are

etc. The particular colorings from those dyeing ingredients are
etc. The selected



dyeing ingredients of the first phase experiment are rubiales sufflower and tuber. All these coloring regions
from the outcome of color gopearance experiment can be exactly set within the scope of coloring recorded on the
literatures. Also, we can understand the coloring category and restriction in each dyeing ingredient through
experiment. Each coloring taken from dyeing ingredientsislistedas 1 -

2 - 3 - 4 -

9 -

Lastly, the following outcome and prediction are found through discussion/collection of the literatures anc
research/comparison of experiment (1) The safflower had aready been planted in the early age of Taiwan region,
and it could be traced from the literature at the time of Japanese occupied. (2) The traditional color names of the
ancient age which could be for describing red dyeing ingredients generating
different color level by increasing dyeing times; in another word, that is the accumulative darkness and saturation of
its relative brightness and color. (3) If we predict the written descriptions on the literatures, the coloring outcome
after experiment can meet the scope of the said color region in average. (4) The efficiency of restoration by
undertaking contemporary manner in traditional dyeing ingredients reflects very well after experiment. Major
dyeing ingredients have been found during experiment and can be related references for succeeding researcher.
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MINOLTA SPECTROPHOTOMETER
CM-3600d SpectraMagic 2.0 Window98
3.
1 QORPAK
2 PH PERSONAL ATC pH METER MODEL 620D
CORNING PC-420 STIRRER/HOT(120V/60HZ/698W/5.9A/STIR RANGEG0-1100)
4.
1 (Aluminum Acetate)
2 + (Sodium Stannate) Na2SnO3- 3H20  mol.wt.266.71
(Citric Acid) C3H4 (OH)(COOH)3: H20=210.15
3 (Potassium Carbonate, Anhydroua) K2CO3 FW 138.21 Katayama Chemical
Co.,Lad
4 (Coppre Acetate) Cu(CH3COOQ)2:- H20=199.65 5009
5
6
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1 Minota SPECTROPHOTOMETER CM-3600d

2 SpectraMagic 2.0 98

3 D-65 10°
4.

61
2.
L*.a*.b*. HV/C
C-1 8240 1095 0.96 4.5RP 8.1/4.5
C-2 80.26 14.04 0.99 6.3RP 7.9/4.4
C-3 7950 1890 261 3.9RP 7.7/5.8
C-4 7722 2794 1148 1.3RP 7.6/8.2
C-5 69.10 30.08 02.98 4.7RP 6.7/8.6
C-6 68.38 37.79 07.96 3.7RP 6.7/10.7
C-16 56.65 38.58 01.38 7.9RP 5.6/9.3
C-17 55.81 4231 01.06 7.2RP5.4/11.1
C-18 4759 3195 06.66 09R 4.6/7.8
C-19 4458 40.39 03.24 6.3RP 4.3/10.1
C-22 43.74 44.42 06.49 54RP4.3/11.3
C-23 5211 30.12 0224 7.7RP5.1/7.8
C-24 43.38 30.89 09.65 24R 4.2[7.4
C-25 42.89 20.13 01.56 5.8RP 4.2/5.0
C-26 41.62 29.68 13.80 54R 4.1/6.7
C-27 51.84 28.66 15.57 6.8R 5.1/6.6
C-28 49.09 31.28 19.16 78R 4.9/7.2
L*.a*.b*. HV/C

C-29 46.60 33.76 8.92 21R 4.6/7.7

C-30 58.91 3154 4.40 9.2RP5.8/7.8
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84.15
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63.52
48.71
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44.66
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48.48
51.58
41.37
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44.86
42.36
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42.92
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25.42
27.20
14.39
29.85
1531
18.36
30.74
22.90
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17.12
22.91
23.35
20.49
11.37
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21.34
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18.49
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0.7R
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5.5/9.4
5.2/8.5
5.3/9.2
5.8/11.3
6.0/11.8
5.1/9.9
5.4/10.9
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350R.P.M.
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2
6 x 6
1 20 30
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3
3 (NO.1) 3.5YR
(NO.2) 7.0R
(NO.2) 4.4 (NO.2)
(NO.1) 6.5
9.0 (NO.1)
(NO.2)
420-560nm
(NO.2)
(NO.1) L*.a*.b*.
(NO.1) 44.71 (NO.2)
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3.7
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37.01
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(Aluminum Acetate)

1 20 30
208x 160 50Dx 50D 68x
32 91x 32 91
2
150ml
6 x6
60 85 350R.P.M.
3
4 (NO.3)  Munsdl 4.3R (NO.2)
7.0R
(NO.3) 5.7 (NO.2) 3.7
(NO.3) 5.8 (NO.2) 9.0
400-600nm (NO.3)
(NO.2)
(NO.2) (NO.3) L*.a* b*.
L*  (NO.3) 5829  (NO.2) 37.02 ar
(NO.2) 38.65 (NO.3) 24.10 (NO.2)
1

(Aluminum Acetate)

(Potassium Carbonate, Anhydroua) K2CO3 FW 138.21



Katayama Chemica Co.,Lad (Coppre Acetate) Cu(CH3COQ)2- H20=199.65 5009
+ (Sodium Stannate)
Na2SnO3- 3H20 mol.wt.266.71 (Citric Acid) C3H4(OH)(COOH)3-
H20=210.15
1 20 +
1 100 3 100 10 200ml
30
2
150ml 5
6 X 6 208x 160 50Dx 50D
5 150ml
60 85 350R.P.M.
3
5 (NO.2) 7.0R
+ (NO.4) 24YR (NO.5) 1.7YR (NO.6)
9.0R (NO.7) 9.7RP (NO.2) (NO.€
(NO.9) (NO.5) (NO.7)
(NO.2) 3.7 + (NO.49) 4.7
(NO.5) 45 (NO.6) 45 (NO.7) 2.1 (NO.7)
(NO.2) 9.0 + (NO.9) 7.4 (NO.5)
6.9 (NO.6) 4.8 (NO.7) 1.7 (NO.7) 1.7
(NO.2)
(NO.6)
(NO.6) 4.5/4.8 (NO.2) 3.7/9.0
400-600nm
(NO.7) (NO.2)
L*.a*.b*. L* + (NO.4)
47.36 (NO.7) 21.90 ar (NO.2) 38.65
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1
1 20
208x 160 50Dx 50D
2
150m 6 x6
30
60 85 350R.P.M.
3
6 (NO.8)  Munsell 7.4R
(NO.9) 7.6R
(NO.8) 4.1 (NO.9) 3.3
(NO.8)
8.9 (NO.9) 8.8
400-580nm
(NO.9) (NO.8) (NO.8) (NO.9)
L*.a b*. L*

ar 37
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1.7YR

8.8

(NO.2)

12
NO.10

33.07 24

208x

12 24
150ml
85

24

12 (NO.10)

24 (NO.2) 9.0

(NO.2)
(NO.10)
NO.10
NO.02

12 24
160 50Dx 50D
6 x 6
350R.P.M.
(NO.2)
4.4
0.2
460nm
38.65

12 (NO.10)
7.0R

24  (NO.2) 3.7
12 (NO.10)

460-620nm
(NO.10) 680nm
L*.a*.b*. L*
ar 12
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Munsdl

L*

3.3

(NO.2)
Pre-Mordanting

20
160 50Dx 50D
6 x 6
60 85 350R.P.M.
8 (NO.11)
(NO.2) 7.0R (NO.12) 6.6R
5R (NO.12)
(NO.11) 45 (NO.2)
(NO.11) 7.6 (NO.2) 9.0
(NO.11)
460-620nm
(NO.2) (NO.12)
(NO.2) (NO.12)
NO.11 NO.12
NO.12 40.13 NO.11

9.4R

3.7

(NO.12)

30

(NO.12)

L*.a*.b*.

30.79

150ml

(NO.12)

9.4

32.81



Alizarin  Purpurin Quinizarin
1 20 30
208x 160 50Dx 50D
2
1
150ml 150ml
6 x 6
60 85 350R.P.M.
3
9 Alizarin (NO.13)
8.5R Purpurin (NO.14) 9.3R Quinizarin (NO.15) 2.3R
Purpurin (NO.14)
Quinizarin (NO.15)
Purpurin
Alizarin (NO.13) 3.7 Purpurin (NO.14)
3.7 Quinizarin (NO.15) 59 Alizarin (NO.13) Purpurin (NO.14)
Quinizarin (NO.15)
Alizarin (NO.13) 9.8 Purpurin (NO.14) 1.7 Quinizarin
(NO.15) 6.7 Alizarin (NO.13) 9.8
Alizarin (NO.13)
400-600nm Quinizarin
(NO.15) Alizarin (NO.13) Purpurin (NO.14)
L*.a*.b*. L* Quinizarin (NO.15)
Alizarin (NO.13) 37.21 ar Alizarin
(NO.13) 40.29 Alizarin



1
2
150ml
208x 160
5 750ml
350R.P.M.
600ml
450ml 300ml
3
10
(NO.17) 6.5R (NO.18)

7.1R

Munsell

6.7R

14 15

6 X 6
50Dx 50D
60

150ml

(NO.16)

(NO.19) 7.0R

750ml
85

6.1R

(NO.20)



(NO.18) 3.9

(NO.19) 95 (NO.20)

17

L*.a*.b*.
34.00
a*
40.58 40.39

208x 160
85

15

(NO.19)

9.5

L*

40.71

50Dx 50D

350R.P.M.

120

16

3.6
(NO.16)

(NO.16) 4.2 (NO.17) 4.2
(NO.20) 34
9.2 (NO.17) 9.1 (NO.18) 9.6
9.1
400-550u m
42 47
39.18 38.90
150 ml
6 x 6
150 ml
120
90 60 45 30



1 120 (NO.21) Munsell 8.1R90  (NO.22) 78R 60  (NO.22

78R 45  (NO.24) 74R 30  (NO.25) 7.3R 15  (NO.26) 7.0R
8.1R 7.0R 5R
18
120  (NO.21) 36 90  (NO.22) 39 60  (NO.23)
43 45  (NO.24) 45 30  (NO.25) 42 15  (NO.26) 5.0
30  (NO.25)
120  (NO.21)
98 90  (NO.22) 98 60  (NO.23) 93 45  (NO.24) 91 30 (NO.25)
95 15  (NO.26) 8.3 (NO.21) NO.22) 9.8
30  (NO.25)
95 19
400-550p m
CILE L*.a.b*. L*
120  (NO.21) 36.39 15  (NO.26)
50.54 ar 120 (NO.21) 90  (NO.22) 40
120 % 9
1



150ml 150ml 6 x 6

60
85 350R.P.M. 150ml Oml 120ml 30ml
90ml 60ml 60ml 90ml 30ml 120ml
3
12 150ml Oml (NO.27) 6.6R 120ml 30ml  (NO.28)
6.7R 90ml 60ml  (NO.29) 7.5R 60ml 90ml  (NO.30) 7.7R 30ml
120ml (NO.31) 9.0R
20
150ml Oml (NO.27) 4.4 120ml
30ml  (NO.28) 5.1 90ml 60ml  (NO.29) 4.7 60ml 90ml  (NO.30)
4.8 30ml 120ml (NO.31) 5.7 120ml 30ml (NO.28)
(NO.28)
150ml Oml (NO.27) 9.1 120ml 30ml
(NO.28) 7.7 90ml 60ml  (NO.29) 8.6 60ml 90ml  (NO.30) 8.5 30ml
120ml  (NO.31) 6.5 21 120ml 30ml  (NO.28)
(NO.28)
L*.a*.b*. L* 32-57
120ml 30ml  (NO.28) 32.58 a 120ml 30ml  (NO.28)

38.41



150ml
6 X 6
60
350R.P.M.
13 -17 0
50 75 100 CORNING PC-420 STIRRER/HOT
0
3
100 (NO.32) 6.3R 75 (NO.33) 76R 50 (NO.34)
74R 25 (NO.35) 7.2R 0 NO.36
22
100 (NO.32) 33 75 (NO.33)
50 (NO.34) 46 25 (NO.35) 48 0 NO.36 5.1
100 (NO.32) 9.4 75 (NO.33) 9.6 50 (NO.34)
25 (NO.35) 81 0 NO.36 7.7 75 (NO.33)
75 (NO.33) 50 (NO.34)
(NO.35) 0 NO.36

23

25

13

7.0R

3.7

8.6

25



100 (NO.32)

L*.a .b*.
L* 32-51 ar 100 (NO.32)
39.65 ar 32
53
531
24
Saflorgelb  Safloryellow
Carthamin C24H30C15 20 -30
C21P22015 03 -0.6 14
532
1.
60 350R.P.M. 150m 85

CORNING PC-420 STIRRER/HOT MINOLTA



SPECTROPHOTOMETER CM-3600d Spectra Magic 2.0
2.
ph11.0
ph3.0
600 24
600 200 1000ml 109
20 ph10.3-10.5 20
950-980ml
20ml
ph4.7-5.0 980-1000ml
3.
SPECTROPHOTOMETER CM-3600d
D-65 10° 90
Munsell H V/IC(
/ ClE L*.a'.b*
4.
1
68x 68 32 91x 32 91
2
150ml
6 x 6
500 500 5
150ml 60
85 350R.P.M.
3

14



(NO.1) (NO.2) (NO.1)

9.3RP (NO.2) 7.6RP (NO.1) 5RP
(NO.1)
(NO.2) (NO.2)  Munsdl 11.2 (NO.1) 85
(NO.2)
500-550nm
(NO.2) CIE. L*a'b* & NO.2) 45.07
1.50
1
208x 160
50Dx 50D 68x 68 32 91x 32 91
2
150ml
6 x6
500 500 5
150m 60 85
350R.P.M.
3
15 (NO.3) 9.5R
(NO.2) 7.6RP (NO.3)

(NO.2) (NO.3)



(NO.2)

(NO.3) 51
(NO.2) 55 (NO.2)
Munsel| 11.2 (NO.3) 8.0 (NO.2) (NO.3) (NO.2)
(NO.3)
(NO.3)
(NO.2) C..E. L*ab*

ar (NO.3) 31.96 NO.2) 45.07

(NO.3) 1.50

1

68x 68 32 91x 32 91

2

150ml 6 x6
500 500 5
150m
60 85 350R.P.M.
3
16 (NO.2) (NO.4)
(NO.2) 7.6RP (NO.4) 9.6RP
(NO.4) 5.3 (NO.2) 5.5
(NO.4) Munsell



105 (NO.2) 11.2
CILE. L*a‘b*
NO.2) 45.07
1.50
1
2
150ml 6 x6
60 85 350R P.M.
3
10 NO.02 11
76RP  NO.05 7.1RP
55 NO.05 11 5.1
112 NO.05 11.7

a*

(NO.4)
68x 68
17
NO.05
NO.02 10

(NO.4)
(NO.4) 42.79
32 91x 327 91
NO.02
Munsdll
NO.02
NO.02



NO.05

NO.02
NO.05
45
1
68x 68 32 91x 327 91
2
150m
ph 2.9
60
3
18
(NO.2) Munsell

6.6RP

C.l.

85

7.6RP
(NO.6)

E. L*a*b* ax
NO.05 NO.02

10.1
X 6

350R.P.M.

(NO.6)
5RP



NO.02 Munsdll

5.5 NO.06 5.0
NO.02 11.2 NO.06 12.7
NO.05
400nm NO.06
NO.02 CIlE. L*a*b* a* NO.02
45.07 NO.06 51.56
NO.06
1
150ml 68x
68 32 §91x 327 91
2
150ml
60 85 350R.P.M.
6 X 6
3
19

(NO.7) 5.3RP (NO.2) 76RP (NO.8) 7.IRP



(NO.9) 7.7RP
(NO.8)
(NO.7) 54 (NO.2) 55 (NO.8) 5.3
(NO.9)
(NO.7) 119 (NO.9) 96
450-550nm
(NO.7) (NO.9)
a* (NO.9) 37.56 45
ar 46.50 CIE. L*a*b*
(NO.2) (NO.8)
1
68x 68 32 91x 32 91
2
6
60 85
3
(NO.2) 7.6RP

(NO.10)

8.7RP (NO.10)

(NO.9)

5.8

CIlE L*a*b*

x 6

350R.P.M.

20

(NO.7)



(NO.10)
(NO.10)

(NO.2)

25

26

(NO.2)

112 (NO.10)

(NO.2)

Munsell

54.10

55 (NO.10) 46
13.0
(NO.10)
CIlE. L*a*b*
(NO.2) 45.07
14 (NO.10)
0.63

a*



(NO.11)
(NO.15)

150ml 6 x 6
32 91x 327 91
60
600ml
150ml
150ml
3
(NO.11) 9.6RP
9.6RP (NO.14) 9.1RP (NO.15)
(NO.13) 47 (NO.14) 48
(NO.11) 81 (NO.12)
11.6 (NO.15) 11.6 28
(NO.11)

ClLE L*a*b* a*
48

11.9

750ml 5
85

450ml

(NO.12)  85RP

9.8RP 27

68x

350R.P.M.

21

6.1 (NO.12) 4.9

4.5

(NO.13)

11.8

68
750ml

300ml

(NO.13)

(NO.14)

31.66



2
150 mi 120 60 45 30 15
6 X 6 68x
638 32 91x 327 9/1
85 350R.P.M.
3
22
120 (NO.16) 6.5RP 60 (NO.17)
70RP 45 (NO.18) 6.4RP 30 (NO.19) 6.7RP 15 (NO.20)
6.1RP 29
(NO.16) 5.1 (NO.17) 5.2 (NO.18) 5.3 (NO.19)
55 (NO.20) 6.1
(NO.16) 123 (NO.17) 12.2 (NO.18) 11.8 (NO.19) 11.2
(NO.20) 9.7 30
CILE. L*a*b* & 60 (NO.17)  49.94
120 (NO.16) 15 (NO.20) 37.10

15 (NO.20)



150ml
90ml 60ml 60ml 0ml 30ml
2
150ml
6 x 6
350R.P.M.
30ml 90ml 60ml 60ml
3
150ml
(NO.22) 6.9RP 90ml 60ml
5.9RP 30ml 120ml (NO.25)
31
53 (NO.24) 55 (NO.25)
15ml 135ml
11.8  (NO.23) 11.5 (NO.24)
32 (NO.22) 11.8

15mi 135ml

150ml Ooml 120ml 30ml
120ml 15ml 135m
150ml
6 x 6
60 85
150ml Ooml 120ml
90ml 30ml 120ml 15ml 135ml
23
Ooml (NO.21) 8.2RP 120ml 30ml
(NO.23) 7.3RP 60ml 90ml (NO.24)
5.3RP 15ml 135ml (NO.26) 4.7RP
Munsdll 5RP
(NO.21) 5.3 (NO.22) 53 (NO.23)
5.7 (NO.26) 7.0
(NO.21) 10.2 (NO.22)
11.2 (NO.25) 10.8 (NO.26) 51
51



(NO.25) (NO.26)
17.62 40
1
13 -17
100
2
150m
68 32 91x 32 91
60
0O 25 5 75 100
3
24
50 (NO.29) 84RP 25 (NO.30)

33

49 50 (NO.29) 46 25 (NO.30)

CIlE L.*a*b* ar (NO.26)
0 25 50 75
CORNING PC-420 STIRRER/HOT
0
6 x 6 68x
350R.P.M.

100 (NO.27) 6.9RP 75 (NO.28) 8.0RP
7.2RP (NO.30) 0 8.1RP

100 (NO.27) 52 75 (NO.28)

5.0 (NO.31) 5.0



50 (NO.29) 46 100 (NO.27) 5.2

100 (NO.27) 119 75 (NO.28) 13.0 50 (NO.29) 133 25 (NO.30) 12.6
(NO.31) 12.6 Munsell
50 (NO.29) 50 -25
34
CIlLEL.*a*b* ar 48 50 (NO.29)
54.92 100 (NO.27) 48.63
54
54.1
35
36
1. Cacsalpinia Sappan L.
Sappanin
2. Sgppan caesdpinia
Haematoxyline Brasilin C16H1405

Haematoin



54.2

350R.P.M.
STIRRER/HOT

Munsell

150ml
MINOLTA
SpectraMagic 2.0
75 3000c.c.
2500c.c.
D-65
H VIC( / C.l.E

60
85 CORNING PC-42C
SPECTROPHOTOMETER CM-3600d

12

SPECTROPHOTOMETER CM-36000
10° 90

L*.a*.b*



Acetate)
Katayama Chemical Co.,Lad

Na2SnO3- 3H20 mol.wt.266.71

H20=210.15
1 20 +
10 200ml
2
6 x 6
500
5 150ml
350R.P.M.
3
25
7.5R
04YR
9.2YR
(NO.5) 1.1YR
(NO.3) (NO.4) (NO.5)
(NO.3) 3.6 (NO.4) 17
10.0 (NO.3) 6.3 (NO.9)
(NO.2)

(NO.5)

(Potassium Carbonate, Anhydroua)
(Coppre Acetate) Cu(CH3CO0)2: H20=199.65

Pre-Mordanting

(Aluminum
K2CO3 FW 138.21
5009
+ (Sodium Stannate)
(Citric Acid) C3H4(OH)(COOH)3-

1 100 3 100
30
150m 5
208x 160 50Dx 50D
500 5
60 85
(NO.1)
+ (NO.2) 7.3R
(NO.3)
(NO.4)
(NO.1) (NO.2
(NO.1) 2.2 + (NO.2) 3.4
(NO.5) 1.4 (NO.4) (NO.5
(NO.1) 6.3 + (NO.2)
1.2 (NO.5) 0.2
Munsell 10 (NO.4)



(NO.2)

(NO.2) 3.4/10.0
400-600nm (NO.4) (NO.5)
(NO.2) L*.a*.b*.
L* a + (NO.2) 41.96
1
5 + (Sodium
Stannate) Na2SnO3- 3H20  mol.wt.266.71 (Citric Acid)
C3H4(OH)(COOH)3: H20=210.15
208x 160 50Dx 50D
2
150ml
6 x 6 +
1 100 3 100 30
150ml 60
85 350R.P.M.
3
26 (NO.6) Munsdll 1.1YR
+ (NO.2) 7.3R
(NO.6) 3.6 (NO.2) 34
(NO.6) 6.1 (NO.2)
10.0 (NO.6)

420-600nm (NO.2)



(NO.2)
(NO.6) L*.a*.b*.
ar +
(NO.6) 24.46 (NO.2)

Na2SnO3- 3H20 mol.wt.266.71

H20=210.15
+ 1 100 3 100
208x 160 50Dx 50D
g1
2
6 X 6
60 85
3
27 (NO.7)
+ (NO.8)
(NO.2) 7.3R
(NO.7) Munsdll 6.8
(NO.8) (NO.7) 7.2
(NO.2) 3.4

(NO.8) 2.0

(NO.2)
L*

(NO.2) 41.96

(Sodium Stannate)

(Citric Acid) C3H4(OH)(COOH)3-

30

68 32 S91x 32

150ml

350R.P.M.

4.3YR
4.3YR

(NO.7) 2.2
(NO.2)



10.0
(NO.7) (NO.8)
(NO.2)

(NO.7) (NO.8)

(NO.7)

(NO.2)

(NO.2)

(NO.8)

a*

(NO.2)

1 100 3 100
50Dx 50D

2

9.1R

(NO.10) 2.9

(NO.2)

10.0

60

28
(NO.10)

(NO.9)

400-650nm

85

(NO.2)
6.9R
(NO.2)

7.5

(NO.10)

(NO.7) (NO.8)

L*.a*.b*.

(NO.2)

(NO.7) (NO.8)

(NO.2)
L*
41.96

208x 160

150ml

150ml

350R.P.M.

3.4 (NO.9)

7.3R

7.6

(NO.9)

3.5



(NO.9) (NO.10)

50D

7.3R

(NO.2)

1
2
6 x 6
350R.P.M.
3
24
12
24
10.0

(NO.2)

24

29

12

(NO.11)

(NO.2)

(NO.2)

L*.a* .b*.
(NO.2)
12
12
7.9R
3.4 24
0.1

400-650nm

L*
41.96
24
208x 160 50Dx
12 24
150ml
60 85
(NO.2)
(NO.11) 3.9
12



12

37.54

208x

150ml

60

160

30ml

30ml

NO.02

150ml
90ml

85

(NO.13)

50Dx 50D
30

e0ml

4.1R

e0ml

90ml

350R.P.M.

30
90ml

60ml

6

460-650nm

L*.a*.b*. L*
a 41.96
37 38
1 100 3 10C
150ml Ooml 120ml
30ml 120ml 15ml 135ml
x 6
150ml Oml  (NO.12) 49R 120ml
(NO.14) 3.7R 60ml 90ml  (NO.15)



4.0R 30ml 120ml  (NO.16) 50R 15ml 135ml (NO.17) 6.9R
150ml 15ml
Munsdl 3.7R-6.9R 39
(NO.12) 2.7 (NO.13) 3.0 (NO.14) 2.9 (NO.15) 4.0 (NO.16)
46 (NO.17) 5.2
(NO.12) 8.3 (NO.13) 8.9 (NO.14)
8.5 (NO.15) 8.3 (NO.16) 6.9 (NO.17) 55 15ml 150ml
55 89 (NO.12) (NO.13) (NO.14)
(NO.12) Munsell 5R 4.9R)
2.7/18.3 (NO.13) 2.7/8.1 (NO.14) 2.9/8.5
40
(NO.15) (NO.16) (NO.17)
L*.a*.b*. L* 26.77-53.19
ar (NO.13) 39.19 22
1
120 5
208x
160 50Dx 50D
2
150 ml
6 x 6 150 ml
85 350R.P.M.



120 150ml

60 45 30 15 10 5
3
31 120 (NO.18) Munsell 29R 60
(NO.19) 50R 45  (NO.20) 41R 30  (NO.21) 33R 15  (NO.22)
28R 10  (NO.23) 32R 5  (NO.24) 2.6R
60  (NO.19) Munsell
5.0R
4
120 (NO.18) 28 60  (NO.19) 25 45  (NO.20) 2.6
30  (NO.21) 27 15  (NO.22) 32 10 (NO.23) 33 5  (NO.24)
4.3 120  (NO.18)
(NO.18) 85 (NO.19) 8.3 (NO.20) 85 (NO.21) 8.8
(NO.22) 9.3 (NO.23) 95 (NO.24) 9.1 (NO.23)
95 15 5 42
L*.a*.b*. L* 5  (NO.24) 43.65
a 10  (NO.23) 41.68 36
10
1



150ml 6 X 6

60
350R.P.M.
13 -17
0 25 50 75 100 CORNING
PC-420 STIRRER/HOT
0
3
32 0 (NO.25) Munsell 2.1R
25 (NO.26) 0.4R 50 (NO.27) 37R 75 (NO.28) 4.2R 100 (NO.29) 5.1R
(NO.27) 100  5.1R 25
(NO.26) 0.4R
43
0
(NO.25) 30 25 (NO.26) 33 50 (NO.27) 2.7 75 (NO.28) 2.3 100 (NO.29)
2.4 25 (NO.26)
(NO.25) 9.1 (NO.26) 89 (NO.27) 8.6 (NO.28) 7.6 (NO.29)
7.4 C
(NO.25) 9.1
44
L*.a*.b*. L* 25 (NO.26) 33.44 75 (NO.28)
23.24 ar 0 (NO.25) 40.14 0
Munsell

10 -15



150ml 750ml 5
60 85 350R.P.M.
600ml
150ml 450ml 300ml 150ml
6 x 6
3
33 (NO.30) 5.0R
(NO.31) 6.3R (NO.32) 6.5R (NO.33) 6.7R (NO.34)
6.7R Munsell 5.0R 6.7R
45
(NO.30) 27 (NO.31) 2.1 (NO.32)
19 (NO.33) 1.8 (NO.34) 1.8
27 1.8
(NO.30) 8.6 (NO.31) 6.6 (NO.32) 5.0 (NO.33)
45 (NO.34) 33

86 33



27.43

a*

14.16

5.5

551

47

Cortisone

46

(NO.30)

Saponin  Ricconin

L*.a*.b*. L*

37.03

D. cirrhosa, Loureir

dioscorine C13H1902N
Ricogenin
3.2 48 22

(NO.30)



552

1.
60 350R.P.M. 150ml 85
STIRRER/HOT MINOLTA SPECTROPHOTOMETER
SpectraMagic 2.0
2.
2350
8000ml 100
3300ml 1200
1000ml
3.
SPECTROPHOTOMETER CM-3600d
D-65 10° 90
Munsell
/ ClE L*.a'.b*
4.
1
208x 160 50Dx 50D 2. 68%
32 91x 32 91 3.
2
150m
6 x 6

150ml 60 85 350R.P.M.

CORNING PC-42C
CM-3600d

H VIC(

68



60

34 (NO.1) 8.2YR
6.4/3.3 (NO.2) 6.7YR
7.3/2.9
(NO.3) 6.4YR 6.7/3.0
(NO.1) (NO.2) (NO.3)
(NO.2) (NO.3) (NO.1)
(NO.1) 3.3 (NO.2) 2.9
(NO.1)
L*.a* b*. L* (NO.2) 74
a* (NO.3) 8.77
150m 3 6 x6
1. 208x 160 50Dx 50D 2.
68x 68 32 91x 32 91 3.
150ml
85 350R.P.M.



NO.1 NO.2)

(NO.4) 0.6Y

6.5/3.9

a* (NO.5)

NO.3)

35

L*.a*.b*.

(NO.6)

YR

(NO.4)

10

NO.4

6.6/4.1

400-5000 m
L*

(NO.5)

(Aluminum Acetate)

NO.5

6.5YR- 83YR

(NO.4)

(NO.5)

(Potassium Carbonate, Anhydroua) K2CO3 FW 138.21
5009

Chemica Co.,Lad

mol.wt.266.71
10 50ml
2

30

68x

(Coppre Acetate) Cu(CH3COO0)2: H20=199.65
(Sodium Stannate)

150ml
68

32

10ml

5
S1x 32

6.5/4.4

S1

NO.6

(NO.€

12.65

K atayame

Na2SnO3- 3H20



5 5
85 350R.P.M.
3
36
(NO.8)  7.4YR (NO.9) 45YR
58YR (NO.9) 45YR
(NO.7)  7.0/3.3
5.8/4.4 (NO.10) 5.6/1.2 (NO.11)  6.1/3.8
(NO.7)
(NO.9) 4.4 (NO.10)
(NO.9)
(NO.10)
(NO.11) 10 (NO.9)
1
2
150ml 2 6

(Coppre Acetate) Cu(CH3CO0)2: H20=199.65
2 150ml

500g

500 500

150ml 60
(NO.7) 9.3YR

(NO.10) 7.7YR (NO.11)

(NO.8) 6.8/3.0 (NO.9)
(NO.10)
(NO.10)
L*.a*.b*. L*
ar (NO.9)

13.59

X 6

2
60



85

6.1YR
6.8/2.8

L*.a*.b*.

a*

0.55

350R.P.M.

37

L*

a*

(NO.3)
(NO.3)

48

6.4YR
6.7/3.0

49

(NO.12)
(NO.12)

25.84



150ml 6 X 6

750m 5 750m
85 350R.P.M.
600
450ml 300ml 150ml
3
38 (NO.13) 5.7YR 6.9/2.8 (NO.14)
(NO.15)2.1YR 6.2/3.6 (NO.16)0.9YR 6.2/3.9 (NO.17)9.3R 5.7/4.3
2.8 4.3 0.3-0.4
(NO.17)
51
400-550p m
L*.a*.b*. L*

a*

60

4.0YR 6.6/3.2

4.3

50



120

45 30

39
2.2YR6.5/34 30

60
45
45  (NO.20)
120  (NO.18) 60

15

120
(NO.21)

(NO.19)

(NO.19)

85

(NO.18) 8.6R6.2/4.0 60
47YR6.7/31 15  (NO.22)

150 ml
150 mi
350R.P.M.
120
6C

(NO.19) 2.0YR6.5/3.3 45
6.3YR 6.9/2.5

(NO.20)

52

45 6.5

34

120

400-500p m

L*.a*.b*.

45  (NO.20)

60
60  (NO.19) 3.3

120  (NO.18)
L* 120  (NO.18)
a*

1549 11.66 11.96



150ml 150ml

150ml
Oml 120ml 30ml 90ml

40 150ml Ooml
9.6R6.1/3.9 90ml 60ml  (NO.25)
30ml 120ml  (NO.27) 1.3YR 6.2/3.2

5R  5YR

120ml 30ml  (NO.24) 3.9

120ml (NO.27)

L* 62-64

6 x 6
60 85 350R.P.M.
150ml
e0ml 90ml 30ml 120ml
(NO.23) 1.6YR 6.4/3.6 120ml 30ml  (NO.24)
0.3YR6.4/3.3 60ml 90ml (NO.26) 0.4YR6.3/3.3
10R 54
6.4-6.1
(NO.23)
30ml
55
L*.a*.b*.
ar 12



2
150m 6 x6
60 350R.P.M.
13 -17 0 25 50 75
100 CORNING PC-420 STIRRER/HOT
0
3
4 (NO.28) 0 6.3YR 7.0/2.6
25 (NO.29) 6.0YR 7.026 50 (NO.30) 6.4YR6.926 75 (NO.31) 45YR6.7/3.1 100
(NO.32) 7.3R 5.9/4.1
100 (NO.32)
100
100 (NO.32)
56
75 (NO.31) 100
75 31 4.1 1.0
57
100 (NO.32)

L*.a* b*. L* 68-70 100 (NO.32) 60



6.1

6.1.1

42.

10

100 (NO.32)

16






6.1.2

1.
58
30
24
Alizarin
6.1R 7.1R
59
8.1R 6.9R
45 NO.24
30 NO.25 60
6.6R 9.0R
120ml 30ml NO.28
61
70R 100° C 6.3R(7.7R)
100° C NO.32
62
2.

63



64

65
12
90ml 60ml NO.23
8.2R 4.7R 15ml 135ml
NO.26
120ml 30ml
NO.22 66
50° C NO.29
50° C NO.29 13
50° C
67
3.
30
12
68
120ml
30ml
69
2.6R-5.0R

15



70
25° C NO.26
0.4R

71

5.0R 6.7R

72

73

5.7YR
9.3R

74

75

10R 5R  5YR
6
120ml 30ml NO.24



100° C

100° C

50° C

24

12

77

75° C

76



6.2

6.2.1

6.2.2



1
2
3
4
5
6
7
8
9

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

D.M. Himmebllau

1998
1999
1993
1982
1997
1997

1993
1991

1956

1979

1992

1997

1962
1966
1958
1969
1957
1957
1988

1972

1976
1977

1979

1991

1987

1932



33

35
36
37
38
39
40
M
42
43

45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

1997
1998
1995

1986
1986
1993
1998
1997
1983
1999
1964
1992
1992

1987
1999
2000
1973
1995
1996

1975

1976
1982
1983
1983
1983
1985
1993

1986

1987
1989
1990



65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

85
86
87
88
89
90
91
92
93
94
95
96

1995
1999

1976
1970
1967
1985
1960
1960
1996

1997
1967
1989
1975
1999
1991
1961
1986

1982
1983
1976
1972
2000

1987
1996
1997
1993
1992

1987

1981

1981
1.2.3

1989

1960



97

98

99

100
101
102
103
104
105
106
107
108
109
110

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

1998
1997
1997
1993
1995
1997
1993

1996

1996
1982
1987
1988

1990
1991

1994
1998
1993
1990
1993
1990
1984
1989
1972
1987
1997
1987
1998
1998

1984
2000



129
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