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Sudy on the extraction and in vitro free radical scavenging activity of tea
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ABSTRACT: Objective To evaluate the yield, chemical components, color appearance and in vitro free
radical scavenging activity of tea green pigment extracted with different methods. Methods Tea green
pigment was extracted with 95% ethanol through the methods of room-temperature immersion, hot water
extraction, ultrasonic extraction and microwave extraction, respectively. Its chemical components and color
appearance were studied with conventional methods, and the free radical scavenging activity was measured
with commercially assay kits. Results Compared to other extraction methods, the yield of the pigment
extracted with microwave and the chlorophyll content in the pigment were the highest, 37.02% and 8.92%,
respectively. The content of tea polyphenols, total flavonoids and amino acids in the pigment was also
relatively high. The greenness of the pigment was the highest, -27.63, and the brightness (40.21) was only
lower than that of tea green pigment extracted with room-temperature immersion (40.29). The scavenging
activities against hydroxylradical and superoxide anion radical were high, and slightly lower than that of tea
green pigment extracted with room-temperature immersion. Conclusion The yield and color appearance of
the tea green pigment extracted with microwave is excellent, and the free radical scavenging activity is high.
The microwave extraction method is the best method for the extraction of tea green pigment.
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Tablel Main chemical components of tea green pigment (%)
52.33+1.70a 10.09+0.36b 7.80+0.20b 4.13+0.17b 2.15+0.14
46.64+1.32c 11.38+0.47a 8.38+0.47ab 5.02+0.34a 2.57+0.19
49.51+1.42b 10.86+0.39ab 8.92+0.36a 4.66+0.27a 2.22+0.22
48.32+1.17bc 10.51+0.46b 8.52+0.29a 4.64+0.22a 2.38+0.15
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Table2 Thecolor appearance of different tea green pigments

L* a* b*
40.29 -25.69 48.41 .OH
38.55 -24.73 55.54 0,
40.21 -27.63 52.27
39.65 -25.02 53.85 .
S 30k
01 = : [ : : .3 [3.
: . a I , 2006, 25(4): 445-448.
_ 60 - z b Yang XP, LiQY, Mou DL. Stability of three tea green pigments
X . .
+;_/ [J]. I Huazhong Agric Univ, 2006, 25(4): 445-448.
S A [2 o [3.
g , 1992, 19(3): 182-188.
20 F Xiao WX, Wang Y, Li C, et al. Studied on the extracting of the
teagreen pigment [J]. JAnhui Agric Coll, 1992, 19(3): 182-188.
O 1 1 1 ] [3]
FHRA AUKER BOHER BB . 1004, 14(1): 4954,
2 OH Xiao WX, Wang G, Wang Y, et al. Study on the natura yellow
] . - . d i tsin t .JTea Sci, 1994,14(1):49-54.
Fig. 2 The *OH scavenging activity of tea green pigment and green pigmentsin tea[J. JTea Sci ( )_
extracted with different extraction methods [4] Oba S, Negata C, Nekamura K, et al. Consumption of coffee,
: 0.05 green tea, oolong tea, black tea, chocol ate snacks and the caffeine
30 content in relation to risk of diabetes in Japanese men and
I T : women [J]. British J Nutr, 2010, 103(3): 453-459.
1
4| | a I ab I (5] : :
S ¢ be [J]. , 2006, 26(3): 186-190
E 18 Yang XP, Li SK, Huang Y. Study on ironing processing of tea
:T”; 12 L green pigment:sodium-zinc chlorophyllin [J]. J Tea Sci, 2006,
) 26(3): 186-190.
6r [6] C
0 . . . . [J. , 2010, 46(6): 43-46.
B iE Ry HokHEEY BOKISEL AR YR RRER Zhu RL, Ta J, Liu JH. Study on microwave extraction
technology and stability of green pigment from abandoned tea [J].
3 Oy Food Ferment Technol, 2010, 46(6): 43-46.
Fig. 3 The O,* scavenging activity of tea green pigment 7 i , o 1.
extracted with different extraction methods 2000, 25(5): 4245
: 0.05 PO A e
Chen WW, Ja ZB, Huang GR, Jang JX, et al.
4 é:él: .L,e Microencapsulation of tea green pigment [J]. Food Mach, 2009,

25(5): 42-45.
[8] . [M]. : ,



5071

(9]

[19]

(11

[12]

[13]

[14]

1989.
Zhong L. Physica and chemical analysis of tea quality [M].
Shanghai: Shanghai Science and Technology Press, 1989.

Arnon  DI. isolated

Copper enzymes in chloroplasts

phenoloxidases in Beta Vulgaris [J]. Plant Phys, 1949, 24: 1-15.
[J. , 2008, 27(3): 441-444.

Chen YQ, Zeng WC, Meng Y, et al. Changes of the main

chemical components during the processing of Tengcha [J]. J

Huazhong Agric Univ, 2008, 27(3): 441-444.

Sfahlan AJ, Mahmoodzadeh A, Hasanzadeh A, et al.

and shell

(Amygdaluscommunis L.) as a function of genotype [J]. Food

Chem, 2009, 115: 529-533.

Antioxidants and antiradicals in amond hull

Aruoma OI. Deoxyribose assay for detecting hydroxyl radicals
[J]. Methods Enzy, 1994, 233: 57-66.
[J. , 2010, 32(8): 1320-1324.

Zheng Q, Hao WW, Le ZY, et al. Comparison between
microwave and reflux extraction of Radix Aconitipraeparata
coupled with Radix Paeoniae alba [J]. Chin Tradit Patent Med,
2010, 32(8): 1320-1324.

[J. , 2009, 30(18):
176-180.
Huang ZQ, Ben SB, Sang YL, et al. Extraction of cordycepin

from fermented mycelia of Cordycepsmilitaris: A comparative
study of ultrasonic-assisted and microwave-assisted procedures
[J]. Food Sci, 2009, 30(18): 176-180.

(15] , : :

[J. , 2010, (23):32-34.

Xu FF, Ye LM, Xu WH, et al. Comparison of methods of
chlorophyll extraction in Chinese Cabbage [J]. Northern Hortic,
2010, (23):32-34.

[16] , ) :

[J. , 2013, (4): 322-326.

YuF, Yang HT, Ge YL, et al. Microwave extraction and stability
of purple sweet potato pigment and antioxidant activity [J]. Sci
Technol Food Ind, 2013, (4): 322-326.

(R AR

(TR

WAE, TEMRHEAFETRNT
5568,
E-mail: 476777943@qg.com

i M, MILTHIRE, TEMRAE
AEMRMIEEZEFIA.
E-mail: 835090366@qg.com




