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Impact of Different Storage Time on‘Antioxidant Activity of Organic
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Abstract: The antioxidant activity of different organic solvent extracts of pu-erh teas (raw and ripened pu-erh which produced in different
years) was evaluated by half-inhibitory concentration (ICso). Results showed that the ICso value of raw teas to scavenge DPPH free radical and
superoxide radical were 0.339 mg/mL, 0.074 mg/mL and 1.206'mg/mL, respectively. And the ICso of ripe teas to the obove-mentioned radicals
were 0.554 mg/mL, 0.164 mg/mL and-1.927 mg/mL, respectively. Raw teas had higher antioxidant activity than ripe ones. The extracts by
different organic solvents showed different scavenging abilities to different free radicals, which depended on the content of tea polyphenol and
flavonoids. The highest content of teapolyphenol in raw teas was extracted by ethyl acetate, ranged from 7.33% to 9.57% and the extract from
butyl alcohol had the largest amount of flavonoids(7.08~10.99%). For the ripe tea, the highest contents of tea polyphenol and flavonoids were
3.62% to 5.73% and 4.75% to 5.83%, respectively, which were all extracted by butyl alcohol. In conclusion, the extracts by ethyl acetate and
butyl alcohol had higher capacity of scavenging free radicals due to the higher content of hydroxyl; and the storage time of teas showed little
effect on theantioxidant activity from different extracts.
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Tablel Tea polyphenol contents of pu-erh teas extracts

A S *%®

GRS P1 P2 P3 P4 P5
2009-raw  7.2330.08°  2.6320.01° 9.5740.15°  7.4540.21%  214540.13%
2007-raw  9.56#0.35° 2.7740.10° 8.5940.11¢  7.5940.26° . 2.2620.22°
2005-raw  7.7240.47%  2.1240.21*°  7.8640.39%  6.6140.21°  2.5620.20°
2003-raw  7.7240.12°  2.2140.13%* 7.5130:23° 8.0920.17°  2.6540.19°
2001-raw  7.31#0.33° 2.5140.47%  7.33#0.52°  7.3040.32°  2.4740.38°
2009-ripe  2.2940.09°  2.24#0.01° 3.83#0.11°  4.5640.09°  2.59+40.14°
2007-ripe  2.2030.26°  2.0240:18°  3.2520.27°  5.6320.16°  2.52+40.24°
2005-ripe  2.8320.17° 1.83#0.21*° 3.59+40.29Y 3.6240.31¢  2.18+40.15°
2003-ripe  3.3840.08°  1.7740.15%  3.6840.06° 5.73#0.22°  2.43+0.09°
2001-ripe  2.1040.01° " 1.2840.08% 2.9840.19° 4.2540.06°  2.2140.32"

E: ARKRRAT, NEFERREATERLE,
R 2 LTERXESENRPAIEE (W) MESD, n=3)
Table2 Tlavonoids contents of pu-erh teas extracts

e FER £

i P1 P2 P3 P4 P5
2009-raw  7.14#0.19°  2.99#0.27°  2.0020.07°  8.4820.15° 1.50+0.19°
2007-raw  6.4240.26°  2.5640.39°  3.1620.38°  7.1820.17° 1.6540.21%
2005-raw. 8.1240.35°  2.5340.42°  2.6020.37°  7.0820.29° 1.4640.23°
2003-raw  6.25#40.21°  3.3840.14°  3.2720.22° 9.0240.18% 1.75+0.19°
2001-raw  5.33240.43%  2.63#0.29°  2.89+40.38° 10.99+0.31° 1.3620.41%
2009-ripe  1.25#0.07°  0.7740.12°  2.2340.19¢ 4.8040.03° 0.3320.13°
2007-ripe  2.39#0.15°  0.86#0.22°  2.0520.18° 5.2530.25° 0.68+0.18°
2005-ripe  2.1740.09°  0.9540.19°  2.9440.17%  4.7530.24° 0.4640.25°
2003-ripe  2.39#0.11¢  0.5520.05°  2.1040.01° 5.8340.16° 0.2840.19°
2001-ripe  1.0820.07°  0.64#0.13*  2.8940.09° 5.0840.16° 0.8620.23
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Table 3 ICso of DPPH radicals scavenging of pu-erh tea extracts

PR LS Pl P2 P3 P4 P5

2009-raw 0.4620.05°  0.7330.06°  0.34#0.09°  0.4820.04°  1.49+40.05°
2007-raw 0.4740.03°  05840.02%  0.3920.03*  0.5620.05°  1.3240.11°
2005-raw 0.4340.05% . 0.99#0.09° " 0.4440.06°  0.5440.08°  1.3020.09°
2003-raw 0.4240.04%  0.89#0.06°  0.4040.058  0.43#0.07*°  1.0620.07°
2001-raw 0.46+0.06°  0.68#0.08°  0.43#0.06°  0.4620.04°  1.0920.06"
2009-ripe 1.3740.10% . 359#0.11°  0.93#0.04°  0.6920.04°  1.1340.14°
2007-ripe 1.4940.06°~ 3.1520.10°  1.04#0.10"  0.6020.06°  1.68+0.07°
2005-ripe 0.8240.03°  3.2940.13%  0.9620.07°  0.9540.01°  1.6420.10°
2003-ripe 0.7340.04°  3.83#0.07°  0.9540.08°  0.5540.08°  1.2840.02
2001-ripe 1.2240.09°  52040.15°  1.2640.11° 0.9340.04°  1.9240.10°

1C50=0.200.01(Vc), 1C50=0.1540.02(% % &)
E: MBEERRZ], NEFEFERRAEATERLE.
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Table 4 ICs of hydroxyl radicals scavenging of pu-erh tea extracts

A A £ P1 P2 P3 P4 P5

2009-raw  0.13#0.04*°  0.5440.04°  0.0740.05°  0.0940.02°  0.5140.06"
2007-raw  0.0940.05°  0.4540.01°  0.0840.04®  0.1440.02%°  0.4540.02°
2005-raw  0.1140.03°  0.6340.02°  0.0940.04®  0.1440.03%  0.4940.01°
2003-raw  0.1140.05°  0.6140.03°  0.0940.03*  0.0940.01*®  0.50+40.01°
2001-raw  0.1040.04*°  05140.03°  0.0840.01*  0.1440.06°  0:5040.01°
2009-ripe  0.1620.02°  0.6920.01¢  0.2540.03°  0.2540.03°  0.3820.02°
2007-ripe  0.2040.01*  0.5640.04°  0.2820.04°  0.1940.01*  0.4140.07°
2005-ripe  0.1640.04*  0.6120.03°  0.2640.01°  0.2140.03° . 0.41+0.03°
2003-ripe  0.1740.05°  0.5420.02¢  0.3240.06°  0.1940.02°  0.4120.04°
2001-ripe  0.2140.01*  0.7040.01¢  0.3120.03° 0.21+0.03*  0.4040.01°

IC50=0.62:40.02(Vc),

1C50=0.0640.01(% £8)
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Table 5 ICso of superoxide radicals scavenging of pu-erh tea extracts

B S0 AE P1 P2 P3 P4 P5

2009-raw 1.4330.05°  4.8240.019 1.2140.04*° 1.3340.03°®  3.3740.02°
2007-raw ~ ~15140.03%  4.4920.02° 1.3640.05° 1.3940.01°  3.3740.02°
2005-raw  1.4240.02° - 54720.01° 1.39#0.06° 1.4240.04°  2.9140.04°
2003-raw  1.4340.05° 5.4240.03° 1.3940.01° 1.4340.01°  3.2440.05°
2001-raw  1.4740.03* 4.3320.07° 1.4040.03° 1.4540.02°  3.4540.01°
2009-ripe  2.6240.02° 7.4420.02° 2.1720.04° 1.8140.04%  4.9820.01°
2007-ripe  2.4830.06° 6.600.03° 2.41+0.04° 1.8820.02°  5.2020.04°
2005-ripe  2.0530.01° 6.8140.02% 2.49+0.08" 1.9620.02°  5.1420.02°
2003-ripe  1.93#0.03° 8.0040.01° 2.5020.02° 273+0.05°  5.4240.05°
2001-ripe  3.9140.07° 7.6940.01° 2.5540.03° 2.2540.01*  4.55+40.06"

IC50=1.9940.03 (VC), 1Cs0=1.3140.01(% % &)

E: MRAERRF, DNEFERREATEREF.

3 g

LR RE B EAET KO, Wil

Ko BHRR. AR En IR R TR T LR

FopEH

3.1 BAIRHZE (R IR KA AL THIAE I
O AN BT B e R B A Rl FER SRR R . B
B TERR RET) EEAE T B AR ML A R A AN
B B ARYEZR R AR S AR AT WL

2376

B2, RAIZRAERA—E > R R, —Lesmiik
DA A A B IE TR . FIRE T ER L
PR 2R A, W R B LIRS Pl IR e
FoAts — L8 RN B> S5V 5t ML S RIZE S DR



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.10

LIRCBRIZAIE T BRI A R &9 B R
B, BABORMERRE BRI, 4k, XA
SLIBERIN 1Cso T, EH %% A HUR N FadE B H 2R I
R RINERR BT, X DPPH [ Eh 2R I A 22107
BRECR -

3.2 WRBLHI G SEI- IR AL R E R Pra AL
R, R LR RTE R FEIE 1R K RE
HAH AR PTREAAERR 2B () LR ISR
RS, L, b BEMAL A GRS A S LA AL B
ST TN AT BE— P AR o

B K

[1]

(2]

(3]

[4]

Chung S K, e al. Hydroxyl radical-scavenging effects of

spices and scavengers from brown mustard (Brassica nigra) [J].

Biosci. Biotech. Biochem, 1997, 61 (1): 118-123

21, TR EUR N S Y A E IR ) B AEAL [ 0] AR
%k,1994,2:39-41

Xiao C, Zhang K N. Research about the antioxidation
mechanism of tea inclusions [J]. Teain Fujian, 1994, 2: 39-41
WR R, P2, RE [rle A5 RE 2 ZWE OB L 2 R i i
PEBTFF[J]. & AT 5T 5 T 2008,29(4):13-15

Chen CY, Ye Y, Xiong X F, et al. Preliminary study of the
extract and antioxidant activity of pu’er tea polysaccharide [J].
Food research and development, 2008, 29(4): 13-15

e, KRR, 55 5 Tk 2 AU A TR [
5 & B T, 2008,34(2):34-36

Wu X P, Wang Y F, LiuQ Y, et.al: Research ‘on bitter butyl tea
polysaccharide antioxidant activity [J]. Food and fermentation
industries, 2008, 34(2): 34-36

(5]

(6]

(7]

(8]

(9]

[10]

MR/ AToK 2 2 B ER 48 A 2k S5 Fud A AL E R
FF245%4,1998,21(3):141-143

Chen X X, He B. The ability of tea polyphenok to clear
oxy gen free radical and anti lipid peroxidation [J]. J Chin Med
Mater, 1998, 21(3): 141-143

AT 45 58, R 2 2 v SR RS B T VAR T3]0 M
Ak 2 92 /T, 2007,35(9):1365-1368

He S M, LiuJ L Sudy of determination method of total
content of flavonoids in the tea[J]. Chinese Journal of
Analytical Chemistry, 2007,35(9): 1365-1368

Saiga A, Tanabe S, Nishimura T. Antioxidant activity of
peptides obtained from porcine myofibrillar. proteins by
protease treatment [J]. J. Agric. Food Chem, 2003, 51(12):
3661-3667

Yu W L, Zhao Y P, Xue Z, ¢t al. The antioxidant properties of
lycopene concentrate extracted from tomato paste [J]. Journal
of the American Oil Chemists Society, 2001, 78(7):697-701

de Avellar 1 G, Magalh&s M M, Silva A B, et al. Reevaluating
the role of 1, 10-phenanthroline in oxidative reactions
involving ferrous ions and DNA damage [J]. Biochim Biophys
Acta, 2004,1675:46-53

e dh R AR o IR L TR BT S 0
b5 HE I B A RE T MG R AT D] AL b AL R
%,2009

Qian J J. The relationship between the distribution of the
Polymer active center elements and radical scavenging activity
in tea [D]. Beijing: Beijing University of Chemical Technology,
2009

2377



