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Evaluation of copigmentation effects of tannin acid on
three kinds of pigments
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Abstract: The pigments which were extracted from cabbage,black rice and red raspberry were studied on the
copigmentation with tannin acid by UV -vis spectrophotometer and ClELab color space assay. The results
showed that the maximum absorption wavelength of red raspberry and black rice pigments exhibited
bathochromic shift as the increase of molar ratio,whereas cabbage pigment had no deviation. Along the pH
variation from pH 2.0 to pH 6.0,the value of lightness,chroma and hue differences were changed with the
addition of tannin acid,and lightness made the main contribution of copigmentation to the total color. In the
copigmentation,at pH 4,the cabbage and red raspberry pigments exhibited the obvious change of the total
color difference with tannin acid,while the value of black rice pigment was at pH 3 and pH 5.
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Table 1 The Amax and absorption of different pigments when added with different molar ratio of tannin acid

T 15 BRI R L —— JRE R T —
Wl m K T R LR B
1:0 535 519 518
1:1 535 520 518
A () 1:5 535 521 520
1:10 535 522 521
1:20 535 524 522
1:40 535 526 525
1:0 0.359+0.003a 0.365+0.002a 0.373+0.014a
1:1 0.362+0.002a 0.378+0.001bh 0.389+0.011a
A 1:5 0.387+0.004b 0.411+0.002¢ 0.417+0.005h
1:10 0.407+0.002¢ 0.449+0.015d 0.465+0.009¢
1:20 0.447+0.0005d 0.516+0.007e 0.534+0.002d
1:40 0.507+0.006e 0.630+0.0005f 0.659+0.008e

V7 — SR R P RHUR ZE AN B2, AR PR 2 57 B35 (p<0.05) 5 K21
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Fig.1 The UV-vis of three pigments when added with different

molar ratio of tannin acid
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Table 2 The CIELab difference of different pigments in

different molar ratio of tannin acid

KRR ZR /5 B )
BEIREE ezl MR ARREGE
HT R BB HT R
1.0  7.37:0.10ab  8.64x0.03a  8.81:0.03a
1:1 7.48+0.001a 8.54+0.01a 8.72+0.001a
.15 730:004bc  829:009b  831x021b
1:10 7.18+0.04c 7.95+0.15¢ 8.27+0.09b
120 6.93:0.001d  7.680.06d  7.78+0.32¢
1:40 6.53+0.11e 7.09+0.27e 7.41+0.17d
1.0  4.85:023a  243:0.11a  2.39:0.12a
1:1 4.87+0.13a 2.45+0.12ab 2.28+0.12ab
155 481:026a  2.79+0.14bc  2.49:0.10b
“ 1:10 4.79+0.26a 3.04+0.14bed 2.58+0.10b
120 495:0.15a  3.28+0.02cd  2.86x0.14c
1:40 5.14+0.23a 3.33+0.63d 3.38+0.06d
10 0.02:0.07¢  143:0.04b  1.44:0.08a
1:1 -0.006+0.09¢ 1.43+0.01b 1.52+0.04a
155 0.08:0.04c  1.39:0.07b  1.49:0.04a
b 1:10 0.25+0.09b 1.40+0.08b 1.51+0.04a
120 035:0.05b  1.44x0.07b  1.53:0.07a
1:40 0.58+0.06a 1.57+0.04a 1.68+0.08b
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SN, AEpHS.00 72 7 i 2 (p<0.05) , #EpH3.0.
4.0F16.00}F 22 507 5 35 (p<0.01) 5 T H W5 21 (5 AN AE
pH5.0I 25 324 3% (p<0.01) , ZEpH6.0 I 2 7 it 3%
(p<0.05) , H i KB R AW .
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Fig.3 Relative contribution of lightness, chroma,and hue to the
total color difference for each pigment/copigment as a function of

the different molar ratio
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Table 3 The Amax and absorption of different pigments with tannin acid in different pH

pH JEEEANER S H/ART IR AR RIRTIR AR ESIET N AVE S
2.0 526 527 514 516 512 515
3.0 530 530 515 517 514 516
N () 4.0 535 535 519 521 517 519
5.0 545 545 530 530 526 526
6.0 550 550 533 535 519 521
2.0 1.8720.01 1.88+0.02 1.49:0.001 1.5320.004%* 1.5220.01 1.5420.01
3.0 1.2620.01 1.27+0.06 0.93+0.02 0.97+0.01+* 0.90+0.02 0.98+0.017%*
Ap 4.0 0.67+0.05 0.70£0.07 0.35£0.008  0.400.005%* 0.29+0.003 0.3520.002%*
5.0 0.37+0.005 0.45+0.006%* 0.20+0.01 0.22:+0.003* 0.17+0.006 0.19+0.004*
6.0 0.40=0.01 0.4220.006* 0.18+0.008  0.22:+0.004** 0.1420.01 0.1720.007**
FE: S AT BRI 2 X JEAT LG, O 2253 835 (p<0.05) , 4 g Z2 5 A B % (p<0.0D) 5 e [Fl .
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Table 4 The CIELab difference of different pigments with tannin acid in different pH
pH R ERERES HE7T R KRR RIRTIR MR LR TR
2.0 6.69+0.04 6.53+0.04* 7.07+0.15 6.86+0.04* 6.81+0.04 6.73+0.04
3.0 7.13+0.01 6.78+0.001%* 7.61+0.16 7.20+0.04* 7.83+0.07 7.41+0.06%*
L 4.0 7.85+0.10 7.50+0.07* 8.94+0.08 8.62+0.03** 9.54+0.19 9.14+0.27
5.0 8.60+0.06 8.24+0.32% 9.98+0.05 9.34+0.40% 10.03+0.20 9.78+0.07
6.0 8.76+0.05 8.25+0.21 9.78+0.03 9.43+0.05%* 9.98+0.12 9.91+0.05
2.0 7.61+0.27 8.05+0.19 6.34+0.15 6.61+0.17 6.18+0.14 6.41+0.34
3.0 6.87+0.25 7.1620.15 5.11+0.14 5.51+0.15% 5.30+0.02 5.31+0.26
a 4.0 4.56+0.04 4.85+0.12%* 2.71+0.19 2.77+0.005 2.07+0.11 2.13+0.10
5.0 2.37+0.07 2.30+0.10 1.04+0.05 1.08+0.18 0.87+0.15 1.00+0.10
6.0 1.75+0.05 1.79+0.02 1.07+0.04 1.08+0.001 0.77+0.06 0.70+0.001
2.0 1.86+0.04 1.76+0.05 3.12+0.07 2.85+0.04%* 3.14+0.14 2.86+0.04*
3.0 0.92+0.04 0.88+0.05 2.37+0.04 2.20+0.05* 2.38+0.11 2.31+0.07
b 4.0 0.17+0.01 0.15+0.04 1.67+0.02 1.64+0.04 1.82+0.03 1.76+0.12
5.0 0.18+0.005 0.22+0.05 1.67+0.03 1.62+0.10 1.79+0.02 1.72+0.001 %%
6.0 0.19+0.02 0.20+0.01 1.66+0.01 1.77+0.06* 1.80+0.01 1.86+0.02*

(p<0.05) , pH3.00] ZZ 2 i 2 2% (p<0.01) , pH6.0H} 2
A of HAEpHA. O 22 57 1 2% (p<0.05) , 4 pH
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Fig.4 The changes of total color in the magnitude of

copigmentation of pigments with tannin acid at different pH
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