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Development in extraction techniquesfor instant tea
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ABSTRACT: Extraction is one of the key processes for instant tea and the efficiency of extraction will directly
influence the following manufacturing processes, thus influencing the final quality of instant tea. This paper
gave a simple introduction to the dissolving mechanism of the instant tea main components and the traditional
extracting methods of instant tea. As for the new technologies which are positive to improve the extraction
efficiency and the quality of instant tea, including the microwave assisted extraction (MAE), ultrasonic assisted
extraction(UAE), high hydrostatic pressure extraction (HHPE) and enzyme-assisted extraction, the paper
mainly focused on the principle, characteristics and the progress in the extraction of instant tea, advantages and
disadvantages of these technologies were simply discussed. In addition, a brief introduction to the effects of
raw material property and processing technology on the extraction of tea main components was given. The
parameters which might influence the extraction efficiency, such as the particle size of tea, extraction time,

extraction temperature, ratio of tea to water, extraction times and pH were also reviewed. To provide some
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references for the improvement of instant tea production, the deeply research of high and new technology and

its large-scale application to the industrial production of instant tea.

KEY WORDS: instant tea; extraction; development

1 3l

jillls

20 70 ,90
, , 1995
, 2010 15000t"

2 REFEERDHRENIE

20 70 s Longm
, Spiro (4 R
1989  Spiro !
: 3 (1)
5 (2) )
; 3)

3 FRFHEEREEAR
31 fEGEREEA

[7]

[9]

s s

32 FHEMREEOAR

[12]

321 REKEB)

[11]

[13]

[8]

[10]

(ultrasonic assisted extraction, UAE),

[14]

0] xja 06

[17]

[18]

51%, 480 W

3.2.2 fhIkSH B

>

15 min

s

(microwave assisted extraction, MAE)

s

[19]

Pan



4 1195
201 , Sanderson Hideo [33¢
Giorgia [2! , ,
Quan %

, , , B3 Chandini

Ezzohra % . B4 , 14.3%,
, EGCG 11.1%, Min

77.14 mg/g 3] 137]
[24]
[25]

323 BGEHB

(high hydrostatic pressure extraction, HPPE)

s 100~1000 MPa

4 FEREMITZMNEAFREZRDZHIFN

. ) (D
[26] Xl [27] 5
’ [38]
R 450 MPa , > 5
[28] , ,
[29] i 2) R
[39] 4
, 100 MPa 10 min 16 ,
, DPPH
i > > > 3) >
[30] [40]
3.2.4 BEEEHB) )
N 80 C)
(€]
, [41]
> Jae Hun
Kim (31] s 7 ’
> > > > >
, Saito % R
, , 5 EERAFERWEESHY
51 FMHRE
, 31 Chandini >
[34]

11.5%, > > >



1196

[42] [43]

[44] 3
Hu 55 HtsH

, > [55]

’ 93.82% Quan B¢
, pH

3
pH
3~53

PH

52 RiERT(E]

, Tolgahan Kocadaglh

211.21 mg/L;
s 15 min
277.43 mg/L Suyare Aratjo Ramalho  [®

s 2.5 min s 10 min

min

s 30 min

53 RREE

, 1471 , 80 C

ABTS 48] ,

[49]

Elisabetta ¥ s
[51]

[52]

s

54 ZKkEt

[53] [54]

(1

[2]

(3]

(4]

(3]

(6]

(7]

s

2 »

S0k

2010: 1-10.
Yue PX, Xie XZ, Gao XL. The research progress and development
tendency on extraction and preparation techniques of instant tea [C]. 12"
Annual Meeting of China Association for Science and Technology-
Economic Development Mode Shift and Indigenous innovation, : 1-10.
[J1. ,2013, 16(9): 39-45.
Dai ZB. An overview of tea leaf extraction technologies for RTD tea
beverages [J]. Bev Ind, 2013, 16(9): 39-45.
Long VD. Aqueous extraction of black leaf tea. IIl. Experiments with a
stirred colum [J]. Food Technol, 1979, 14: 126—129.
Spiro M, Siddigue S. Kinetics and equilibria of tea infusion. Analysis and
partition constants of theaflavins, thearubigins, and caffeine in Koonsong
broken pckoe [J]. J. Sci. Food Agric, 1981, 32: 1027-1032.
Spiro M, Toumi K, Kanlian M. The Kinctics and mechanism of caffeine
infusion from coffee: The hindrance factor in intra-bean diffusion [J]. J Sci
Food Agric, 1989, 46: 349-356.
[J]. ,2001,
2(8): 32-37.
Luo LX. The research on tea extraction and infusion balance mechanism
[J]. Food Sci, 2001, 2(8): 32-37.
s s . [C].
,2010: 1-9.
Lin XR, Chen ZZ, Li B. Developments in extraction techniques for tea

beverage[C]. 12" Annual Meeting of China Association for Science and



1197

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Technology-Economic  Development Mode Shift and Indigenou
Innovation, 2010: 1-9.
[J1. , 2006, 1:
9-10.
Yin JF. The extraction techniques and main factors for tea beverage [J].
China Tea, 2006, 1: 9-10.
[J]. , 1996,
18(5): 12-13.
Luo XL. The main equipment and working principle of canned tea drinks
[J]. China Tea, 1996, 18(5): 12—-13.
) , s [J1.
( ), 2013, 1: 61-63.
Diao DP, Huang JH, Hou YC, et al. Process of green tea powder [J]. Acad
Period Farm Prod Proc, 2013, 1: 61-63.
) , s -
,2003, 21(3): 10-13.
Liu YD, Cao YP, Xia GT, et al. The continous counterflow extraction of
the black tea [J]. J Beijing Technol Business Univ, 2003, 21(3): 10-13.
[J]. ,2004, 20(6): 170-173.
Xia T, Shi SQ, Wan XC. Effects of microwave and ultrasound assisted
extraction of main chemical components of tea [J]. Trans Chin Soc Agric
Eng, 2004, 20(6): 170-173.
s s . .
,2004, 27(3): 99-102.
Xia T, Shi SQ, Wan XC. The effects of microwave and ultrasonic
extraction on the aroma production of tea liquors [J]. J Nanjing Agric Univ,
2004, 27(3): 99— 102.
Vilkhu K, Mawson R, Simons L, et al. Applications and opportunities for
ultrasound assisted extraction in the food industry——A review[J].
Innov Food Sci Emerg, 2008, 9(2): 161-169.
Wang LJ, Weller, Curtis L. Recent advances in extraction of nutraceuticals
from plants [J]. Trends Food Sci Tech , 2006, 17(6): 300-312.
Xia T, Shi SQ, Wan XC. Impact of ultrasonic-assisted extraction on the
chemical and sensory quality of tea infusion [J]. J Food Eng, 2006, 74(4):
557-560.
s . [J].
,2014, 35(10): 315-319.
Zeng M, Gong LZ. Optimization of conditions for ultrasound-assisted
brewing of green tea in water at room temperature and quality analysis of
tea infusion [J]. Food Sci, 2014, 35(10): 315-319.
[J]. ,2014, 33(3): 87-90.
Lv N, Long SF, Xia HY, et al. Optimization of ultrasonic extraction of
antioxidant substances from Anji white tea by response surface
methodology [J]. China Brew, 2014, 33(3): 87-90.
[M]. : , 1999.
Jin QH. Microwave Chemistry [M]. Beijing: Science Press, 1999.
Pan XJ, Niu GG, Liu HZ. Microwave-assisted extraction of tea
polyphenols and tea caffeine from green tea leaves [J]. Chem Proc: Proc
Intens, 2003, 42(2): 129-133.
Giorgia G, Faveri D. M. De. Microwave-assisted extraction of tea phenols:

A phenomenological Study [ J]. J Food Eng, 2009, 93(2): 210-217.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Quan VYV, Sing PT, Costas, et al. Stathopoulos, et al. Improved extraction
of green tea from teabags using the microwave oven [J]. J Food Compos
Anal, 2012, 27(1): 95-101.
Ezzohra N, Valerie T, Hakima EH, et al. Microwave-assisted water
extraction of green tea polyphenols [J]. Phytochem Anal, 2009, 20:
408-415.
Dahmoune F, Nayak B, Moussi K, et al. Optimization of
microwave-assisted extraction of polyphenols from Myrtus communis L.
leaves[J]. Food Chem, 2015, 166(1): 585-595.

s s , . [J1.

,2004, 31(3): 288-291.
Ning JM, Zhou TS, Fang SH, et al. Effects of different extracting ways on
production of green tea drink [J]. J Nanjing Agric Univ, 2004, 27(3):
99-102.
Margarita C, Fernandez GA, Peter B. Extraction of anthocyanins from
grape skins assisted by high hydrostatic pressure [J]. J Food Eng, 2009,
90(4): 415-421.
Xi J, Shen DJ, Li Y, et al. Ultrahigh pressure extraction as a tool to
improve the antioxidant activities of green tea extracts[J]. Food Res Int,
2011, 44(9): 2783-2787.
[J]. ,2013, 34(1): 73-77.

Yang XL, Yuan Y, Guo XH, et al. Effect of ultra pressure (UHP) on
polyphenol content and antioxidant activity in kiwifruit juice from
different cultivars [J]. Food Sci, 2013, 34(1): 73-77.

, , s [J1. ,
2010, 30(2): 95-100.
Xu YQ, Yuan HB, Wang F, et al. Ultra high pressure-assisted extraction of
fresh green tea infusion[J]. J Tea Sci, 2010, 30(2): 95-100.
Jun X. Caffeine extraction from green tea leaves assisted by high pressure
processing [J]. J Food Eng, 2009, 94(1): 105-109.
Kim JH, Pan JH, Wan H, et al. Effects of cellulase from aspergillus niger
and solvent pretreatments on the extractability of organic green tea waste
[J]. J Agric Food Chem, 2010, 58: 10747-10751.
Saito K, Hiramoto T. Tea extract and method for producing the same [P].
United States, 0274788, 2011-11-10.
[J1. ,2013,33(4): 311-321.
Gong YL, Wei C, Wang ZB, et al. Research progress of cellulose and
pectinase in the extraction of tea leaves [J]. J Tea Sci, 2013, 33(4):
311-321.
Chandini SK, Rao LJ, Gowthaman MK, et al. Enzymatic treatment to
improve the quality of black tea extracts [J]. Food Chem, 2011, 127(3):
1039-1045.
Sanderson GW, Englewood NJ, Simpson SW. Pectinase enzyme treating
process for preparing high bluk density tea powders [P]. United States,
3787582, 1974-01-22.
Hideo O. Green tea beverage and method for producing the same [P].
Japan, 119209, 2002-04-23.
Min JL, Chen C. Enzymatic modification by tannase increases the
antioxidant activity of green tea [J]. Food Res Int, 2008, 41(2): 130-137.

B 5 B

. ,2014, 29(3): 282-285.



1198

[39]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Huang H, Zhao ZH, Wang YJ, et al. Study on the content change of
caffeine, tea polyphenols and free amino acids in the tieguangyin oolong
tea machining process[J]. Fujian J Agric Sci, 2014, 29(3): 282-285.
. ,2014, 14(8): 262-269.
Zhou JW, Chen X, Yi YJ, et al. Comparative analysis on antioxidant
capacities of different types of fermented teas in vitro[J]. J Chin Inst Food
Sci Technol, 2014, 14(8): 262-269.

1. ,2014, 34(1): 9-20.
Zhong QS, Lin ZH, Chen CS, et al. Effects of baking temperature on
quality and chemical components of jinlongpao Oolong tea [J]. J Tea Sci,
2014, 34(1): 9-20.
[J]. ,2009, 9(4): 110-117.
Wang H, Gong SY, Shao XL, et al. A study on tea amino acids extraction
regulation of famous green tea with representative shape [J]. J Chin Inst
Food Sci Technol, 2009, 9(4): 110-117.

> , - [

,2005, 12(1): 12-15.

Zhang ZJ, Li SF, Liu JH. Study on extracting conditions of
polysaccharides from ganoderma lucidum [J]. J Tianjin Agric Colle, 2005,
12(1): 12-15.

> » s [J].

, 2005, 26(1): 54-58.

Xiao WJ, Tang HP, Gong ZH, et al. Study on ultrasonic wave-assisted
extraction of tea[J]. J tea Sci, 2005, 26(1): 54-58.
Hu JH, Chen YQ, Ni DJ. Effect of superfine grinding on quality and
antioxidant property of fine green tea powders[J]. LWT- Food Sci Technol,
2012, 45(1): 8-12.
Kocadagl T, Ozdemir KS, Gokmen V. Effects of infusion conditions and
decaffeination on free amino acid profiles of green and black tea[J]. Food
Res Int, 2013, 53(2): 720-725.
Ramalho SA, Nigam N, Barbosa G. Effect of infusion time on phenolic
compounds and caffeine content in black tea[J]. Food Res Int, 2013, 51(1):
155-161.

1. ,2012,24: 101-103.
Sun SL, Pang S, Ling CJ, et al. Effects of different extraction conditions
on scavenging free radical activity of green tea polysaccharide [J].
Guangdong Agric Sci, 2012, 24: 101-103.

[D].
,2005.

Wu YH. Study onturbid solution and deposition of green tea beverage and

control method [D]. Guangzhou: Guangdong University of technology,

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

2005.
Kim ES, Liang YR, Jin J, et al. Impact of heating on chemical
compositions of green tea liquor [J]. Food Chem, 2007, 103(4):
1263-1267.
Daniani E, Bacchetti T, Padella L, et al. Antioxidant activity of different
white teas: Comparison of hot and cold tea infusion[J]. J Food Compos
Anal, 2014, 33(1): 59-66.
[J]. ,2012,33(4): 47-51.

Chen J, Liu ZH, Yang DX, et al. Low-temperature extraction of green tea
and its effect on cream down [J]. Food Sci, 2012, 33(4): 47-51.

s s , . [I1.

,2012, 32(1): 17-21.
Xu YQ, Chen GS, Liu P, et al. Effect of extraction temperature on tea
sediment formation in green tea infusion [J]. J Tea Sci, 2012, 32(1):
17-21.
[M]. : , 1996.
Shi ZP. Tea processing of tea [M]. Beijing: China Agriculture Press, 1996.
[J]. ,2011(1): 112—-115.
Zhu DW, Yue PX, Yuan DS, et al. Technological experiments on
ultrasound assisted extraction tea-polyphenols from tea fresh leaves [J].
Chin Agric Mech, 2011(1): 112-115.
[J]. , 2014,

42(22): 7565-7566.
Zhao CC. Research on the extraction of tea polysaccharide from waste tea
[J]. Anhui Agric sci, 2014, 42(22): 7565-7566.
Quan VV, John BG, Costas E. Effects of aqueous brewing solution pH on
the extraction of the major green tea constituents [J]. Food Res Int, 2013,

53(2): 713-719.
(WAE%AE: 4 3R9m)

B, MEARE, TEMWRGE
AFMHMIEREES.

E-mail: yangliuyan@tricaas. com

IR, L, RR, HLESI,
FEMRFEAFMHUFESMNL,

E-mail: jianghy@tricaas. com



