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On Common Dying Components in Traditional Chinese Medicine

Liu Jing, Dai Zhong', He Yi, Lu Jing, Ma Shuangcheng” (Institutes for Food and Drug Control, Beijing 100050,
China)

Abstract: In recent years, there exists the dying problem in Chinese material medica (prepared slices). Also
raw materials with dyes are introduced into the manufacturing process. And it leads to the phenomenon of some
Chinese patent medicine containing dyes. Most common dyes in traditional Chinese medicine are made by
chemical synthesis. And there are serious safety risks to human health. As to these problematic products, national
drug regulatory authorities have approved a series of supplementary test methods as the technical basis for judging.
Due to the wide variety of the dyes with complex structures and changing constantly, this review summarizes the
detection methods progress and spectral information including mass and nuclear magnetic resonance of several
common dyes and their analogues. It provides scientific data for the accurate determination of these pigments and
establishment and application of the corresponding supplementary detection methods.
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F1 LMERBERAEXMUYEZR,. 2FX. 2 FESHTFETE
T WX o1k I Iy T TV Im/z

1 disodium salt of 2—[bis[4—-[N-ethyl-N-(3- C37H34N2Na209S3 792.85 373 [M -2Na]2-
sulphophenylmethyl)amino|phenyl|-methylio]
benzenesulphonic acid (brilliant blue)

2 disodium salt of 2—[[4—[N—ethyl-N-(3— C28H23N1Na207S2 595.59 274 [M-2Na]2-/2;
sulphophenylmethyl)amino]phenyl|[4-o0x0-2,5- 572 [M-Na] -
cyclohexadienylidene |methyl|benzenesulphonic acid

3 disodium salt of 2—[[4—[N—ethyl-N—(3-sulfophenylmethyl)  C37H34N2Na209S3 792.85 373 [M -2Na|2—
amino [phenyl|[4—[N-ethyl-N-

(4—sulfophenylmethyl)amino|phenyl|methylio]-
benzenesulfonic acid

4 disodium salt of 2—[[4—[N—ethyl-N—(2—sulfophenylmethyl) =~ C37H34N2Na209S3 792.85 373 [M -2Na|2—
amino|phenyl|[4—[N-ethyl-N-
(3—sulfophenylmethyl)amino|phenyl|methylio]-
benzenesulfonic acid

5 sodium salt of 2—[[4—(N—ethylamino) phenyl][4-[N-ethyl- C30H29N2Na0O6S2 614.71 577 [M —Na]-
N—(3-sulfophenylmethyl)
amino|phenyl]methylio]-benzenesulfonic acid

6 trisodium salt of 7-hydroxy—8—(4-sulfonaphthylazo)-1,3—  C20H11N2Na3010S3 604.47 279.0 [M-2Na]2-/2;
naphthalene disulfonic acid 580.8 [M—Na] —

7 trisodium salt of 7-hydroxy—8—(6—sulfonaphthyl-2—-azo—)— C20H11N2Na3010S3 604.47 279.0 [M-2Na]2-/2;
1,3—naphthalene disulfonic acid 580.8 [M—Na] —

8 disodium salt of 4—amino-3—(4—sulfonaphtyl-1-azo)-1- C20H13N3Na206S2 501.44
naphthalenesulfonic acid

9 trisodium salt of 3—hydroxy—4—(4—sulfonaphthylazo)-2,7— C20H11N2Na3010S3 604.47 279.0 [M-2Na]2-/2;
naphthalene disulfonic acid (amaranth) 580.8 [M-Na] —

10 trisodium salt of 3—hydroxy—4—(6—sulfonaphthyl-2—-azo—)- C20H11N2Na3010S3 604.47 279.0 [M-2Na]2-/2;
2, 7-naphthalene disulfonic acid 580.8 [M—Na] —

11 disodium salt of 6-hydroxy—5—(4—sulfophenylazo-)-2— C16H10N2Na207S2 452.37 203[M-2Na|2-/2;
naphthalenesulfonic acid (sunset yellow) 429 [M—Na] -

12 trisodium salt of 6-hydroxy—7—(4—sulfophenylazo—)-5—(4— C22H13N2Na3010S3 630.51 187[M-3Na|3-/3;
sulfophenylazo)—2—naphthalenesulfonic acid 563 [M-3Na+2H] -

13 disodium salt of 3=hydroxy—4—(4—sulfophenylazo-)-2— C16H10N2Na207S2 452.37 203[M-2Na]2-/2;
naphthalenesulfonic acid 429 [M—Na] -

14  tetrasodium salt of 4-[(4’ ,5—disulfo[1,1’ -biphenyl]-2—  C22H12N4Na4012S3 712.50

625.00099
yl)hydrazono]-4,5-dihydro—5—oxo—1-(4-
L [M-4Na+5H]+
sulfophenyl)—1H-pyrazole-3—carboxylic acid

15  trisodium salt of 4,4° —[4,5-dihydro-5-ox0-4-[(4- C21H13N4Na3010S3 646.51 531.01053
sulfophenyl)-4—{4-sulfophenyl Jhyd - o
sulfophenyl)—4-: .su (.)p enylhy razor.lo] . [M_3Nas4H] +
1H—pyrazol-1,3—diyl|bis|benzenesulfonic acid]

16  trisodium salt of 4,5-dihydro—5-oxo—1—(4-sulfophenyl)- C16H9N4Na309S2 534.36 469.01254
4—[4—sulf0[')hen?ll—azo]— 1 .H—pyrazole— [M—.3 NatdH]+
3—carboxylic acid (tartrazine)
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*2 &% 1~58) 1H NMR (CD30D, 600 MHz) 1

(DAS 1 2 3 4 5
3 8.12(dd, 8.0, 1.7)  8.10(dd, 8.1, 1.2) 8.11 (d, 7.8) 8.11(d,7.7) 8.12 (dd, 7.7, 1.1)
4 764 (14,80,14) 758 (1d, 8.1,1.2) 7.64(1,7.8) 7630d,7.7,1.1)  7.63 (td, 7.7, 1.1)
5 756 (1d,8.0,1.7)  7.52(1d,8.1,1.2) 7.55(1,7.8) 754 (1d,7.7,1.1) 7.5 (1d, 7.7, 1.1)
6 7.09 (dd, 8.0, 1.4)  7.09 (dd, 8.1, 1.2) 711 (d, 7.8) 7.10(d, 7.7) 7.09 (dd, 7.7, 1.1)
2.6 7.43 (d,7.7) 7.32(d, 8.1) 742 (brd, 9.6) 742 (d, 8.0) 7.40 (d, 7.8)
3,5 6.99 (d,7.7) 6.89 (d, 8.1) 6.99 (d, 10.2) 6.98 (d, 8.0) 6.78 (d, 9.0)
" 774 (s) 7.75 (s) 773 (5) 774 (s) 774 (s)
4 7.76 (d, 8.0) 774 (d,7.6) 775 (4, 7.8) 775 (d,7.7) 775 (4, 7.7)
5" 7.42 (1, 8.0) 740 (1,7.6) 742 (br1,7.8)  741(,7.7) 742 (1,7.7)
6 731 (d, 8.0) 732(d,7.6) 732(d,7.8) 732(d,7.7) 732(d,7.7)
2 g 739(d,8.1) 742 (brd, 96) 743 (d,80) 737(d,7.8)
3, 5 6.53 (d, 8.1) 6.98 (d, 10.2) 6.98 (d, 9.3) 6.94 (d, 9.0)
P 731(d,7.8)
3 7.81(d,7.8) 8.00 (dd, 7.7, 1.7)
4 7350d,7.7,1.7)
5 7.37 (td, 7.7, 1.7 )
6" 7.11(d,7.7)
N-CH2CH3 131 (,7.3) 132 (1, 6.6) 131(,7.1) 130 (1, 6.9) 131(,7.2)
N-CH2CH3  3.77 (q.7.3) 3.65 (. 6.6) 3.78 (m) 3.76 (m) 3.74 (q,7.2)
N-CH2Ar  4.93 () 4.87 (s) 4.93 (s) 498 (9 490 ()
N'- 129 (1, 5.4) 136 (1, 6.9) 129 (1,7.2)
CHY A 363 (m) 3.78 (m) 3.44(q,7.2)
5.36,5.37 (5)
N'- 4.87 (5)
CH2'CH3'
N'-CH2'Ar'
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%3 41L& 1~5H 13C NMR (CD30D, 150 MHz) #1&

e 1 2 3 4 5
1 138.3 138.9 138.4 138.4 138.5
2 146.3 145.7 146.4 146.5 146.5
3 129.3 129.3 129.4 129.5 129.4
4 131.3 130.5 131.3 131.3 131.2
5 130.7 130.7 130.8 130.7 130.7
6 132.8 132.6 132.8 132.8 132.8
' 129.2 129.0 129.3 129.3 129.5
2.6 142.2 139.6 142.3 142.2 141.3
3,5 114.9 114.0 114.9 114.8 114.3
4 157.8 157.7 157.8 157.8 156.8
1" 138.1 139.2 138.2 138.3 138.6
2" 125.3 125.3 125.3 125.4 125.3
3" 147.0 147.0 147.2 147.2 147.2
4" 126.3 126.2 126.4 126.4 126.3
5" 130.1 129.9 130.1 130.1 130.0
6" 129.5 129.6 129.5 129.4 129.5
I 129.8 129.3 129.3 128.9
26" 142.2 142.2 142.3 141.3
3,5 123.7 114.9 115.0 114.3
4 Not observed 157.9 158.3 160.0
" 140.1 135.0
om 127.7 144.2
3m 126.6 128.8
4 145.9 128.3
5 131.8
6" 1272
N-CH2CH3 12.8 135 12.8 12.7 127
N-CH2CH3 47.8 47.8 479 47.7 475
N-CH2Ar 54.8 54.9 54.8 54.8 54.7
N'-CH2'CH3' 12.8 12.9 143
N'-CH2'CH3' 47.8 48.1 39.3
N'-CH2'Ar' 54.7 53.1
SRINT3 178.9 172.0 179.0 179.0 178.2

zhgysh SE PHARMACEUTICAL AFFAIRS ’?7 AR 2
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%4 1L4&% 6~10 & 1H NMR (CD30OD, 600 MHz) %18

(ALY 6 7 8 9 10

1 8.55 (3) 8.51 (s)

2 9.08 (d, 2.4) 9.06 (d, 2.4) 8.72 (s)

4 8.21(d, 2.4) 8.21(d, 2.4)

5 7.95 (d, 9.6) 7.91 (d, 9.0) 8.35 (br d, 8.4) 8.68 (d, 8.5) 8.67 (d, 8.4)
7.57 (ddd, 8.4, 7.2,

6 6.95 (d, 9.6) 6.92 (d, 9.0) 12) 8.10 (dd, 8.5, 1.9) 8.09 (dd, 8.4, 2.0)
7.68 (m)
8.80 (br d, 8.4) 8.22(d, 1.9) 8.21(d, 1.8)

1 8.34 (d, 1.8) 8.39 (brd, 1.8)

2! 9.23 (d, 8.4) 8.28 (d, 8.2) 8.29 (d, 8.1)

3 7.90 (dd, 8.4, 1.8) 7.87(d, 8.2) 7.97 (dd, 8.5, 1.8)

8.33 (d, 8.4) 8.36 (d, 8.1)

4 8.02 (d, 8.4) 8.06 (d, 8.5)

5' 8.99 (br d, 7.8) 8.58 (d, 2.4) 8.95 (m) 9.01 (br d, 8.7) 8.28 (d, 2.4)

6' 7.68 (td, 7.8, 1.2) 7.68 (m) 772 (td, 8.7, 1.2)

7' 7.74 (td, 7.8, 1.2) 8.59 (dd, 8.4, 2.4) 7.68 (m) 7.77 (td, 8.7, 1.2) 8.17 (dd, 9.0, 2.4)

8 8.30 (br d, 7.8) 8.03 (d, 8.4) 8.95 (m) 8.42 (brd, 8.7) 8.14 (d, 9.0)

*®5 L& 6~10 i 13C NMR (CD30D, 150 MHz) #ii&

(AL 6 7 8 9 10
1 1432 142.8 131.2 142.1 141.1
131.0 130.7 122.1 140.6 140.4
1425 1423 131.8 172.4 173.2
4 130.5 130.5 148.1 1314 131.5
4a 1312 130.9 126.1 136.8 137.0
5 1432 1424 124.7 1234 123.1
6 1282 127.9 126.9 129.2 129.0
179.4 177.6 130.4 1452 144.8
133.1 131.8 128.7 128.9 128.7
8a 133.1 133.2 133.0 1272 127.0
1 140.9 118.6 151.2 1412 126.7
2' 115.8 143.8 1112 1125 1442
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x5
(VA=Y 6 7 8 9 10
3! 128.0 120.7 127.1 127.6 125.7
4 140.4 1315 142.7 141.1 129.7
4a' 131.1 1329 1325 132.0 1359
5' 129.0 126.5 128.0 128.9 118.1
6' 127.8 143.7 127.7 128.4 143.8
7 128.2 125.1 127.9 128.6 1183
8' 121.1 130.0 124.7 121.5 132.2
8a' 126.0 135.9 1315 126.1 1332
%6 &% 11~13 5 1H NMR (CD30D, 600 MHz) %18
(DAL 11 12 13
1 8.14(d, 1.9) 8.17 (d, 2.0) 8.38 (s)
3 8.01 (dd, 9.1, 1.9) 8.01 (dd, 8.4, 2.0)
4 8.63 (d,9.1) 8.58 (d, 8.4)
5 8.45 (br d, 8.1)
6 7.63(1d, 8.1, 1.2)
7 6.91 (d, 9.4) 7.45(1d, 8.1, 1.2)
8 7.91 (d, 9.4) 8.03 (s) 7.68 (br d, 8.1)
2,6 7.86 (d, 8.8) 7.83(d, 9.0 7.77 (d, 9.0)
3,5 7.97 (d, 9.0) 7.93 (d, 9.0)
g 7.98 (d, 8.8) 778 (4. 8.8)
3. 50 7.93 (d, 8.8)
R7 AW 14~16 B9 1H NMR (D20, 600 MHz) #1#&7
(A= 14 15 16
2,6 7.90 (d, 8.4) 7.87 (d, 8.8) 7.89 (d, 8.8)
3,5 7.86 (d, 8.4) 7.85(d, 8.8) 7.96 (d, 8.8)
2" / 7.44 (d, 8.6) 7.67 (d, 8.7)
3" 7.77 (d, 1.8) 7.78 (d, 8.6) 7.85(d, 8.7)
5" 7.89 (dd, 8.4, 1.8) 7.78 (d, 8.6) 7.85(d, 8.7)
6" 8.08 (d, 8.4) 7.44 (d, 8.6) 7.67 (d,8.7)
2", 6" 7.64 (d, 8.4) 7.84 (d, 8.4)
3m, 5 7.91 (d, 8.4) 8.09 (d, 8.4)
zhgysh
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=8 1L&H 11~16 13C NMR (150 MHz) (11~13: CD30D, 14~16: D20) &

o7 11 12 13 (AL 14 15 16

1 127.6 127.9 142.7 3 Not observed 132.8 141.4

2 144.2 144.6 139.6 4 Not observed 127.4 126.7
127.5 127.7 173.9 164.3 158.0 164.6

4 123.1 123.0 135.9 6 166.8 / 166.9

4a 135.9 135.9 131.7 I 140.3 140.0 140.4

5 131.3 1315 123.1 2'.6' 121.4 120.4 121.6

6 173.3 175.6 132.0 3,5 127.4 127.5 127.5

7 126.4 137.9 128.1 4 140.9 140.6 140.8

8 141.9 141.5 131.6 g 1422 144.3 1443

8a 129.0 129.0 127.8 2" 132.2 117.8 117.9

I 147.4 146.2 145.5 3" 1292 128.0 128.1

2 119.4 118.7 118.2 4" 140.9 140.9 141.0

3 128.8 1289 128.8 5" 127.6 128.0 128.1

4 145.4 144.8 145.3 6" 118.8 117.8 117.9

5' 128.8 128.9 128.8 W 140.0 144.6

6' 119.4 1187 118.2 2" 6 131.1 126.7

1" 139.5 3m, 5 127.1 128.8

2" 130.4 4m 1433 147.6

3" 126.8

4n 145.9

5" 126.8

6" 130.4
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