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Effect of brewing conditions on bioactive compounds of Xiangxi

golden tea and it’ s antioxidant activity
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Abstract; In different brewing temperature and time, the changes
of tea polyphenols and free amino acids brewing from Xiangxi
tea, which were UV-visible

golden detected by

spectrophotometer, was gotten, and the extraction kinetics

model was established. The antioxidant properties were also de-
termined by DPPH and ABTS clearance rate. Results, the con-

centration of tea polyphenols and free amino acids, DPPH and
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ABTS clearance rate increased with the brewing temperature
rising 60~ 90 C, and the brewing time prolonged 1~ 30 min,
and which tended to be stable after 30 min. The Extraction rate of
the tea polyphenols and amino acids followed a second-order reac-
tion, and the extraction rate constant 4 and temperature had a
good linear correlation. The apparent activation energy of poly-
phenols and free amino acids were 4.312 6 X 10* J/mol and
1.238 9X10* J/mol, respectively.

Keywords: golden tea; brewing conditions; tea polyphenols; free

amino acids; extraction kinetics; antioxidant properties
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Figure 1 Effect of the brewing temperature and time on

tea polyphenols from Xiangxi golden tea
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Table 1 Variance analysis of theamount of tea polyphenols
B3 12 18 22 % Jr Al A H B Y5 2% F1{d P i
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on amino acid from Xiangxi golden tea
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Table 2 Variance analysis of the amount of free amino acid
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Figure 3
concentrations on different brewing tempera-

tures to time
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Table 3 Kinetic parameters for the extraction of

chemical constituents from tea infusion

- AL/ k/ C../
=% . .
(mL*mg ' *min" ') (mgemlL 1)
60 0.269 4 0.312 6
70 0.489 2 0.324 9
LW
80 0.666 8 0.329 5
90 1.012 2 0.344 1
60 0.738 0 0.203 6
70 0.861 7 0.228 9
IR
80 0.919 0 0.244 2
90 1.206 0 0.274 6
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Figure 4 Relationship between temperature and the dissolution rate constant
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Figure 5 Effects of brewing temperature and time on antioxidant properties of tea infusion

2k 0.103 3,0.123 2,0.142 2,0.151 4 mg GAE/mL,

o IO UL B A T i O e Y I T A £ T vk O
0o 32 AR 7 3 L T 3 B B L AR A T 1 B

#is R (AR T e e D S B2 A
WG B8 2 W iR L ER T [ L 6 DPPH L ABTS 35 B
RN, AN KB IPUE R R 2 Ve BB LS
W UiE S IR 2k W 55 A T R A e
3 g5
PRI HRIT T i 2% 0 O TG B A RS 2 W U S
BRI R R HE ?xﬂ:ﬁ SR, g R FE,
GRFEG TR LB W2 ik B 5l 3 i A] R K TR
ﬁuﬁ%*ﬁﬁt@<o.o1>$¢t%DPPHABTS?%%%%#P?@
FLE () 36 000 3% 0, 30 min 5 M FARRE . PR A A A
R 2 R AR AR B ksl TR A
TR R R F A e A RIS R i A IR
ERGTHRHBERKRTFREZWH . FEHE—LHITA
TF) o 96 55 A %0 2 T M A P R R B A SR
S BT AARE ) Z [ 1 56 2R L I WS o 2B ) T LAY 1Y

S AR URN ™ b O & T 28 B O R

2% 30k

[1] WANG Chen-jing, LIU Jun-tian, GUO Fang. (-)-Epigallo-
catechin gallate inhibits endothelin-1-induced C-reactive pro-
tein production in vascular smooth muscle cells[ J]. Basic &
Clinical Pharmacology &. Toxicology, 2010, 107 (2).
669-675.

[2] MOHAN N, KARMAKAR S, BANIK N L, et al. SU5416
and EGCG work synergistically and inhibit angiogenic and
survival factors and induce cell cycle arrest to promote apop-
tosis in human malignant neuroblastoma SH-SY5Y and SK-
N-BE2 cells[ J]. Neurochemical Research, 2011, 36 (8):
1 383-1 396.

[3] KIM H S, QUON M J, KIM J A. New insights into the
mechanisms of polyphenols beyond antioxidant properties;
lessons from the green tea polyphenol, epigallocatechin

3-gallate[ J]. Redox Biology, 2014, 2. 187-195.
[4] BASTIANETTO S, KRANTIC S, CHABOT J G, et al.

187



188

2RI 5% EXTRACTION & ACTIVITY

Possible involvement of programmed cell death pathways in
the neuroprotective action of polyphenols[J]. Current Alzhei-
mer Research, 2011, 8(5): 445-451.

FRHESR . XU, AR, A8 5 20 20 R W T g 1k i 43 &
SABURARE Ty 2E St sE L], SR A R, 2014, 30
(10): 141-146.
[6] KANWAR ],

[5

[}

TASKEEN M, MOHAMMAD I, et al
Recent advances on tea polyphenols[J]. Frontiers in Biosci-
ence, 2012, 4(4). 111.

[7] DRAZENKA K, DUNIA H, ANA B, et al. Green tea prep-
aration and its influence on the content of bioactive
compounds[ J]. Food Research International, 2010, 43(1);
167-176.

[8] PEREZBURILLO S, GIMENEZ R, RUFIANHENARES ] A,
et al. Effect of brewing time and temperature on antioxidant ca-
pacity and phenols of white tea: Relationship with sensory prop-
erties[ J |. Food Chemistry, 2018, 248(15); 111-118.

(9] BB, Seml, B0, 5. (R 8 425 M =1 R (b ML A )
WO ZEnbadif, 2014, 41(2) . 22-24.

[10] #MA, SEASC, BB, 5. RFHERERS AT

RO R 222 ] . BAABESARR, 2011, 37(3): 271-274.

L] faffede, B, Zntrn 2 22 My (9 SRR L 20 RO & Sl [0, o

25\, 2011, 20(13): 31-32.
[12] YIN Jun-feng, XU Yong-quan, YUAN Hai-bo, et al.

Cream formation and main chemical components of green

tea infusions processed from different parts of new shoots[J].

BE 2148 | 20198 A | ARSI

Food Chemistry, 2009, 114(2): 665-670.

[13] FERNANDO C D, SOYSA P. Extraction kinetics of phyto-
chemicals and antioxidant activity during black tea
(Camellia sinensis 1..) brewing [ ] ]. Nutrition Journal,
2015, 14(1): 74.

[14] 3Bom 32, W, i, 5. RFARLZmAU N K Hii Ak
LT P E AR, 2018, 18(12): 325-331.

[15] PETRA S, LENKA C E, MILAN M. Fast gradient HPLC/
MS separation of phenolics in green tea to monitor their
degradation[ J]. Food Chemistry, 2017, 237(15): 471-480.

[16] £k, mhdg. skaebk, 2. AR off 4 8 7 R A8 2% 4%
ZmBRERHEWL] ARSI K, 2019, 40(6):
64-68.

[17] XU Yong-quan, JI Wei-bin, YU Pei-gen, et al. Effect of
extraction methods on the chemical components and taste
quality of green tea extract[]J]. Food Chemistry, 2018, 248
(15): 146-154.

[18] JRAAT EMR, flimi, 5. JRE 7 BAS L2 J iR K 7%
WA 2E L)) BARB T R %M HAR R,
2015, 41(3): 281-286.

[19] #HAE . WROTE . BRiHE, S5, oPyfl 200 %0 08 W1 e HF S A Ak
Rt 5 e B AH G Ay B LT, R AR AR, 2018, 18
(10): 134-142.

[20] ESHITA S, ROBIN J, ASHU G. I-Theanine: An

astounding sui generis integrant in tea[ ] |. Food Chemistry,

2018, 242(1): 601-610.

(k325 147 7))

[18] GHABOOS S H, ARDABILI S M, KASHANINEJAD M,
et al. Combined infrared-vacuum drying of pumpkin slices[J].
Journal of Food Science and Technology. 2016, 53 (5):
2 380-2 388.

(197 AR/NDE. ZLLL A1 4l B #4284 o gk AR 1L 25 1 b B g L] .
B 2E4R 2015, 29(7): 1 337-1 343.

[20] YAO Zhi-ming, MAGUER M L. Mathematical modelling
and simulation of mass transfer in osmotic dehydration
processes[ ] ]. Nursing Clinics of North America, 1997, 8
(4): 575-586.

[21] B4 XUSHE, Se4p0d, 45, 000 TR R P oK 43 9 BRI
MW BE LT ] B RSB, 2012, 28(5) . 247-250.

[22] SANJU N N, LOZANO M, GARC A-PASCUAL P, et al.
Dehydration kinetics of red pepper (Capsicum annuum L
var Jaranda)[J]. Journal of the Science of Food &. Agricul-
ture, 2003, 83(7): 697-701.

[23] DARVISHI H, NAJAFI G, HOSAINPOUR A, et al. Far-
infrared drying characteristics of mushroom slices [ ] J.
Chemical Product &. Process Modeling, 2013, 8 (2):
107-117.

[24] wtly, Badt o, Haek, % % AR bR Ik T 154

P &R Rk, 2015, 36(7): 30-35.

[25] IMERL. AIARE, EMK, 5. BRYREEE XTI 8 b ash
WE Tk IR m L] &R A, 2017, 38(13):
53-59.

[26] XU Fang-fang, JIN Xin, ZHANG Lu, et al. Investigation
on water status and distribution in broccoli and the effects of
drying on water status using NMR and MRI methods[ J]. Food
Research International, 2017, 96; 191-197.

[27] LV Wei-giao, ZHANG Min, BHANDARI B, et al. Smart
NMR method of measurement of moisture content of vege-
tables during microwave vacuum drying[ J]. Food &. Bio-
process Technology, 2017, 10(12): 2 251-2 260.

[28] KRISHNAMURTHY K. KHURANA H K. SOOJIN J. et
al. Infrared heating in food processing: An overview [ ]].
Comprehensive Reviews in Food Science & Food Safety,
2010, 7(1). 2-13.

(291 2=l . 2. ) PR A A% R JE IR H AR 73 A7 2 L 28 T 1 7
A ERR LT ] B AR, 2016, 37(23): 84-88.

[30] XU Cong-cong, LI Yun-fei, YU Hua-ning. Effect of far-in-
frared drying on the water state and glass transition temper-
ature in carrots[ J]. Journal of Food Engineering, 2014, 136
(6): 42-47.



