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Dyeing Properties and Component Analysis of Pigment
in Green Husk of Walnut ( Juglans regia L. )

SHI Hong-yi,GAO Hai-yan " ,ZI Hui-min
School of Chemical and Material Engineering , Jiangnan University , Wuxi 214122 ,China

Abstract: The pigment preservation method in walnut green husk was studied, including sealed refrigeration , freeze dr-
ying and natural air-drying. The best dyeing effect was achieved when the sealed walnut green husk was saved at 20 C.
Compared with oxidation hair dyes, it caused less damage and had higher UV resistance to hair when dyed by walnut
green husk solution in the same dyeing conditions. The main hair ingredients can be colored in walnut green husk solu-
tion based on the dyeing effect. The pigment extracted from walnut green husk was detected by NMR and was confirmed

to be 5-hydroxy-1,4-naphthoquinone (juglone). After dyeing by juglone,the hair was brown, as the same shade when

dyed by liquor extracted from walnut green husk.
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Table 1

Different preservation method of walnut green husk

R

Preservation method

LUSE DIRTS
Handling method

YT
Freeze drying
A

Sealed refrigeration

HAART

Natural witherin
& the powder to spare.

HEH AR ZNETT B, L 30 g MR B AR T Uk T4 72 b, BUR AT BRI R , B 7 %5 o Strip the green
husk of fresh walnuts take 30 g for the unit into the bag, freeze-drying 72 hours, leave the powder to spare.
HEBEER BRI LANRTT B, 58 30 g /02 mEH AR 1520 CAYZMF T /77 o Strip the green husk of fresh walnuts
take 30 g for the unit into the bag,and then seal it in -20 C.

HEBT ORI R ANZTT Bz, L 30 g Sy BAL A0 A AR HORE T B2 28 T PR Gl XUAk AR AT, 3T ok A BR 1 45

Strip the green husk of fresh walnuts take 30 g for the unit into the bag,natural withering in cool and ventilated place,leave
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Table 2 Dyeing effect of different preservation method on coloration

b7 e
25 1 Blank 68.766 0.722 9.778 9.805 85.775° 2.03

B TJ Freeze drying 33.243 8.961 23.926 25.549 69.469° 19. 420
BB, Sealed refrigeration 26.590 6.467 16.551 17.770 68. 660° 22.763
[ 4% X F Natural withering 56. 190 6.048 20.921 21.777 73.875° 3.341
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Fig. 2 Ultra-violet transmissions of dyed hair
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Table 3 Influence of different dyes on UV protection
Ykl Hair dye UVA Transmission UVB Transmission UPF
B ALY % 5] Oxidation hair dye 4.653 0.222 114.765
T B2 {1 % Walnut green husk 0.111 0.016 3971.990
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Table 4  Characteristic value of hair color dyed by different phase after extraction

Dye liquor L* a” b* ¢ h° K/S
JK YL Dye liquor of aqueous phase 48.418 6.789 21.743 22.778 72.658° 7.672
{0 Z M YLK Dye liquor of coarse product — 26. 643 8.215 15.299 17.365 61.767° 21.299
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Table 5  Characteristic value of dyed hair color of different eluent

eI Eluent L* a” b* c” h° K/S
1 81.141 0.61 10. 144 10. 16 93.44° 1.81
2 70.222 3.401 13.74 14.16 76.10° 2.34
3 40.657 16.912 32.801 38.39 63.44° 20.97
4 59.474 5.824 18.1 19.01 72.16° 3.19
5 57.38 3.228 8.234 8.84 68.59° 3.23
6 60.234 5.348 16.029 16.90 71.55° 3.45
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Fig. 3 Chemical structure of juglone
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Table 6  Characteristic value of dyed hair color of different dye liquor

YLK Dye liquor L a” b* ¢’ h° K78
BIPKER 44 Juglone 40. 805 19.211 38.456 42.99 63.46° 20.74
Rk K 3R Walnut green husk 32.442 10.51 23.322 25.58 65.74° 20.97
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