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Colorants Characteristics and Fastness Analysis of Lotus Seedpods

Jee-Young Lim' and Jeong-Dae Jang

Dept. of Clothing & Textiles, Pusan National University, Busan, Korea

Abstract : Lotus(Nelumbo nucifera gaertn) is intimate plant to many people that it has clean and noble characteristics
despite growth in the mud. Especially Lotus seedpods, byproduct of lotus, are rich in oligometric procyanidins and could
be a new source of procyanidins. Procyanidins, also known as condensed tannins, are a class of polyphenols. In other
words lotus seedpod contains plenty of tannins. Commonly tannins colorants could increase adsorption and fastness prop-
erties in fabric dyeing. This study was made to investigate colorants characteristics of lotus seedpod and various col-
orfastness properties of dyed silk fabrics. The wavelength of maximum absorption of lotus seedpod solution appeared at
273.5 nm from UV-vis spectrophotometer. From the results of FT-IR spectra measurements, IR absorption band of lotus
seedpod colorants appeared at 3415 cm™, 2900 cm™ and 1620 cm™ by tannin structure. And tannin ingredient contents
was the highest at pH 9 and flavonoid at pH 11. Lotus seedpod colorants showed relatively good affinity at pH 3 on silk
fabrics and optimum dyeing temperature and time for silk was for 50 min, at 80°C. K/s of Light fastness according to different
washing method was the highest at process including ironing and AE was the lowest. All of fastness(Light-rubbing-launder-
ing-perspiration-dry cleaning) showed excellent results over 4 or 4-5 grades.
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A FH(family Nelumbonaceae), <155 (genus
Nelumbo), $i(species nucifera)>Z 75 ™ (Kasumi &
Sakuma, 1988; Ono et al., 2006), ©F*]ol55(Nelumbo nucifera
Subsp. nucifera)? 5 7] (Nelumbo pentapetala Subsp. lutea)
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Fig. 1. UV-vis spectrum of Lotus seedpod solution accordind to dilution
times.
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Fig. 2. UV-vis spectrum of Lotus seedpod extraction colorants according
to pH.
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Fig. 3. UV-vis spectrum of Lotus seedpod solution according to
temperature.
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Fig. 4. UV-vis spectrum of Lotus seedpod solution according to time.
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Table 1. Tannin contents in the lotus seedpod solution
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Fig. 5. FT-IR spectra of dry powder after decompressing and evaporating
from lotus seedpod colorants.

Ingredient Item pH 5 pH 7 pH 9 pH 11
Absorbance 1.394 1.632 2.169 1.518
Tannin content
Concentration(g/ml) 17.872 20.923 27.808 10.075
Table 2. Flavonoid contents in the lotus seedpod solution

Ingredient Item pH 3 pH 5 pH 7 pH 9 pH 11
Absorbance 0.096 0.118 0.242 0.270 0.402

Flavonoid content
Concentration(g/ml) 0.440 0.541 1.110 1.239 1.844
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830cm el A 9] §4 T ZE Lotus seedpod solution W <]
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Fig. 6. Color strength of dyed silk fabrics according to dyeing temperature
using lotus seedpod colorants.
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Fig. 7. Color strength of dyed silk fabrics according to dyeing time using
lotus seedpod colorants.
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Fig. 8. Color strength of dyed silk fabrics according to dyeing pH using
lotus seedpod colorants.
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Fig. 9. Reflectance of dyed silk fabrics according to dyeing pH using
lotus seedpod colorants.
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Table 3. Color difference and light fastness according to washing
method of dyed silk

Dyeing = Washing = Drying
1 L a b H \% C K/S AE
5483 1092 2413 80YR 54 431 375 538
Dyeing = Drying = Washing = Drying

2 L a b H \% C K/S AE

5456 11.16 2445 79YR 538 437 386 536
Dyeing = Drying = Ironing(Drying) = Washing = Drying

3 L a b H \% C K/S AE

5330 1145 2432 77YR 525 439 419 519

Lotus seedpods2] 4ls S5 AZ[= 24 497
Table 4. The color fastness of silk
i Test results
Test item _ v
Silk
fading color 3
acetate 4-5
cotton 4-5 KS K ISO
Washing . nylon 4-5 105-C06
Stain £ 2007
polyester 4-5 :
acrylic 4-5
wool 4-5
) . dryness 4
Rubbing Stain ) KS K 0650
moisture 3-4
acid/alkaline
fading color 4-5/4-5
acetate 4-5/4-5
cotton 4-5/4 KS K IS0
Perspiration | 45 105-E04
nylon - .
Sain £ 2010
polyester 4-5/4-5
acrylic 4-5/4-5
wool 4-5/4
Drv cleani fading color 4-5 KS K ISO
Ty cleaning Stain 45 105-DO1 :2010
Light fading color 4 KS KIS0

105-B02 : 2010

-G Al - =golEEd - mhE I HAE AR
MEAZ Eol| A HE M (color change)2] 3% 35F, 2 (color
staining)ol I E 4-55F22 UEgy, oA EEs
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Eefolgeld Zﬂ_ E% A 455+, 0 455701t A

>
[N
r

1. Lotus seedpod 249 Hoj & 3P4 2735 mmYS
T ﬂ?ir/}

2. pHE 223} Lotus seedpod A5 FZ3 A3} pHt
2k éoﬂ’ﬂ °'7QE]§ 7L‘|—% F= M4 TR FUkeH 2e 4
pa

e

A 7}%L =2 ol %E}kkz ZeE o= FH pH 119]4]
7V FA7F =39

4. FTR 34 43} sE4 -0W7|9] 253153 7125847
o EAES] Aol ogh 7AE Hols ZoE '

o F2E o|FT U 1YL HAT 5 A

J



498 SOl FY 81 A16H A3, 2014

5. Lotus seedpod A4S ARE-
color strength7t 718 =9kaL Hal A
5

et 3 2
3

o

= —
0ol ZshH A
pHollA &
=k, reflectance™

>

filo
dob
Py
i
4 -
%0
%9
W
5
O
)

6. 94 F A S 2l x| ARe 34 A
z1 97y 7V KiIS7H =

7. Lotus seedpod MAZ AZE A4 & A=E 24
Azt g - wpE - A - s

=
4olM 55 ol rE e Bk

References

Bai, S. K. (2008). A study for dye properties of dried Lotus leaf on the silk
fabrics. The Society of Korean Traditional Costume, 11(2), 65-73.

Barker, S. A., Bourne, E. J., Stacey, M., & Whiffen, D. H. (1954).
Infra-red spectra of carbohydrates. Part I. Some derivatives of D-
glucopyranose. Journal of the Chemical Society, 1954, 171-176.

Borsch, T., & Barthlott, W. (1994). Classification and distribution of
the genus Nelumbo Adans(Nelumbonaceae). Bitrge zur Biologie
der Pflanzen, 68, 421-450.

Cho, K. R. (2000). {1152} H4 [Natural dyestuff and dyeing].
Seoul: Hyungsul.

Fellah, A., Anjukandi, P, Waterland, M. R., & Williams, M. A. K.
(2009). Determining the degree of methylesterification of pectin
by ATR=FT-IR: Methodology optimisation and comparison with
theoretical calculations. Carbohydrate Polymers, 78(4), 847-853.

Im, M. H.,, Park, Y. S., Cho, J. Y., & Heo, B. G. (2008). Assessment
of the physiological activities off lower extracts from white lotus.
The Korean Journal of Community Living Science, 19(1), 3-10.

Ji, H. J., & Lee, S. L. (1989). Specification of Chinese herbs(plant
medicine) excluding Korean pharmacy. Korean Medical Index Co.
Seoul: Korea.

Kasumi, M., & Sakuma, F. (1998). Flowering, pollination, fertilization,
and seed formationin lotus rhizome plant. Journal of the Japanese

Society for Horticultural Science, 67, 595-599.

Khanbabaee, K., & Ree, T. V. (2001). Tannins: Classification and
definition. Natural Product Reports, 18(6), 641-649. doi: 10.1039/
B101061L

Kong, F. L., Zhang, M. W., Kuang, R. B, Yu, S. J,, Chi, J. W., & Wei,
Z. C. (2010). Antioxidant activities of different fractions of
polysaccharide purified from pulp tissue of litchi(Litchi chinensis
Sonn.). Carbohydrate Polymers, 81 (3), 612-616.

Lee, K. S., Kim, M. G, & Lee, K. Y. (2006). Antioxidative activity of
ethanol extract from lotus (Nelumbo nucifera) leaf. Journal of the
Korean Society of Food Science and Nutrition, 35(2), 182-186.

Ling, Z. Q., Xie, B. J., & Yang, E. L. (2005). Isolation, characterization,
and determination of antioxidative activity of oligomeric
proanthocyanidins from the seedpod of Nelumbo nucifera Gaertn.
Journal of Agricultural and Food Chemistry, 53(7), 2441-2445.

Ono, Y., Hattori, E., Fukaya, Y., Imai, S., & Ohizumi, Y. (2006). Anti-
obesity effect of Nelumbo nucifera leaves extract in mice andrats.
Journal of Ethnopharma -cology, 106(2), 238-244. doi:10.1016/
jjep.2005.12.036

Park, Y. D. (2004). A study on the change of dyeability and colorfastness
of Lotus leaf extract with mordanting treatment. Proceeding of Journal
of the Korean Home Economics Association, 42(12), 69-76.

Park, Y. H, & Nam, Y. J. (2003). The antibacterial activity and
deodorization of fabrics dyed with Lithospermi Radix extract. Journal
of the Korean Society of Clothing and Textiles, 27(1), 60-66.

Sul, J. H., Choi, S. C., & Cho, K. R. (1995). A study of the tannin
treatment of silk fabrics(I1l). Journal of the Korea Society of Dyers
and Finishers, 7(3), 60-67.

Xiao, J. S., Xie, B. I, Sun, Z. S., & Xiao, D. (2012). Chracterization of
oligomeric procyanidins and identification of quercetin glucuronnide
from lotus(nelum nucifera gaetn.) seedpod. Journal of Agricultural
and Food Chemistry, 60(11), 2825-2829. doi: 10.1021/j£205331e

Yoon, S. J., & Noh, K. S. (2009). The effect of lotus leaf powder on
the quality of Dasik. Korean Journal of Food and Cookery
Science, 25(1), 25-30.

Yuk, C. S. (1990). Coloured medicinal plants of Korea. Seoul:
Academy.

Zhu, M., Jinggang, M., ChangSheng, H., Haiping, X., Ning, M., &
Caijiao, W. (2010). Extraction characterization of polysaccharides
from lycium barbarum and its effect on bone gene expression in
rats. Carbohydrate Polymers, 80(3), 672-676.

(Received 1 May 2014; 1st Revised 13 May 2014;
2nd Revised 3 June 2014; Accepted 13 June 2014)

Copyright © 2014 (by) the authors. This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution license (http:/creativecommons.org/licenses/by/3.0/), which permits unrestricted use, distribution, and reproduc-

tion in any medium, provided the original work is properly cited.




