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Fig.4 Change of the composition of the material and efficacy of
green tea after two crushing method

2.5 BEMESENMELENFZIHESH DRI
R T3 20 A I 2 ) SR H RN e 55 5 R e Bt
60 H IRk AUk sy, ARG HEAT GC-MS 7347, 240 1
BRI AT 2 PR
R2 AMMEAEZLEEFMEIZEFTSHSRES LR
Table 2 Comparison of relative content of main aroma
compositions of green tea powder after two crushing method

%
My WEBEAH R

FFHEBHEE Cratas 3.43 3.36

37 *;i 1%3(’:710}?1 . s 24.34 26.08

S AR-EATTHERE CroHi30, 125 1.36

J5 BRI s YU IS s 2 A C1oH,10 2.15 23
2-LJFHE-1,1- T PR30 R R e 21.15 1

CiHig

WA CsHIN 2.04 1.64

J5i-3- U5 T T CioH 150, 1.73 1.73
TR CioHa00, 122 1.22

= TR H i Ca1H3s06 — 0.5
2-FIE T -3-CUAHE  C11Ha002 1.66 1.72
2-FETRCEE CiHx0, 0.8 0.84
VR 3-FIET R CisHaeO: 1.75 1.71
TH-W[e CsHoN 436 3.84

R 2%t CsHoNO, 125 1.11
CiR-3-CHAlE CioHxnO, 3.95 3.74

CIR OB CioHO; 1.26 232
2-HIE- N IR-2- A LR CioHi602 0.61 0.58
3-FHE T2 2-HHE G Ci3His02 1.86 1.76
(E,B) ¥:Welfi CisHaa — 0.45
RN CisHos 16.21 14.62

FELEAUEE CisHasO 8.3 73

B-E T C13Ha00 — 0.48

SR CisHos 0.35 0.47
RA-ZEHH CrsHas 0.49 —




F UKEE: AR TR 2R 2B il T ) 259

1 2 AT, 2 BTk I IR AR (0 B S oA
FEmioh: wild. Bk G aERm, &Sy saiRrl.
TEH UM R 21 B R B/, 5E RN
BB AALE, R R T B A R R AL
AAHF, ARS o & m A A FRE RN WP )
2-LM -1, 1-T I3 FLER e 5 R I T i 23 4
IR 6.68% 4.30%. 6.52%; EWRH. FELERUNE
TH-W W, S fR-3-CUlE T 3EpEke. A 1F. 3-HF
BT 2- WAL N e B 3 H0or ) BT 10.88%. 13.70%.
14.06%- 5.61%. 2.08%-. 24.39%. 5.68%:

WS . FEAERURE . CR-3- LR IRSS b S ZR R IE 7
R, AR R R TP TR R
WEAKY . v UL, WA T2 A R T AR R E AR A A
B WAL, TEmRIREIUT, AR A D)
SZ RO, AL R 7 R e A AR 2 i S R O M
WY, p-iHE N IR A R B2 B 20
2 ATHN, WHEBUR IR T AT 2 A0k ORI £ 0 R
M S EE L R 5k 2 8.10%, HAEH i A ) 2
B-EB WY, HAFSA WA ERE, HE—Duin, WA
A A SRR U A R A FH AR I DR R 28 25 1 ik & AL
Gy e VERTEITE AT, RN AN S A
BB R, BAE AT R TG SR E R, s
B TR, CNTERTIRE T 20 2 J0RE N BIUSAE 1) 1.0
JCAEAT, iR AR A T AT, O v AR A T T
WAL A =R AE T AT RE

3 & i

3 AT 6 LU ARG I 930 R A RS RN e 7 ¥k A 3 4 %
Ja R G WY RE SRR, BT
40 H J5 AN W20 A5 R 2R B R v T OB
o ML 2 T S IR, R 1 CGRED
MHm T2 2 CHEID 5 160 Hg, S5 MR
WAHEE, VR W A3 20 258 TR Do i . 4%
2y, WIHERR . 7R EIER . TR A AR
SRR B DR T 25.12%. 10.12%. 9.50%- 6.75%-
12.63%-~ 9.05%, AR WL . FEAEBURE . R
S3- U TR S TH-MSRSE 20 0 32 57 10.88% 13.70% 5.61%
14.06%, HAEERFSL D p-K P W F7EEAAY
ATy R, UG B RO A2 R 0 AR G b PR 25
P 5 5

(& £ x #

(11 RJ5. WS ADIRE I FIPTE AN G R 1 ] S LR L
WEFUD]. Mt BIRARMKAE, 2007
Yu Fang. Studies on the Mechanism of Antioxidant and
Antitumour Activities of Functional Compositions from
Selenium-Enriched Green Tea[D]. Nanjing: Nanjing Agricultural
University, 2007. (in Chinese with English abstract)

[2] Sun Su, Xu Hairong. Effects of proteinase treatment on
quality components of green tea extracts[C]/International
Tea symposium, 2005: 462 —466.

(3]

[4]

[6]

(8]

(9]

[10]

[11]

[12]

[13]

Price K R, Rhodes M J C, Barnes K A. Flavonol glycoside
content and composition of tea infusions made from commercially
available teas and tea products[J]. J Agric Food Chem, 1998,
46(7): 2517—2522.

Hong Ro Kim, Rajesh Rajaiah, Qing-Li Wu, et al. Green tea
protects rats against autoimmune arthritis by modulating
disease-related immune events[J]. Journal of Nutrition, 2008,
138(11): 2111 —2116.

Roche H M, Seagrove S, Mehta A, et al. Using natural
dietary sources of antioxidants to protect against ultraviolet
and visible radiation-induced DNA damage: An investigation
of human green tea ingestion[J]. Journal of Photochemistry
and Photobilology B-Biology, 2010, 101(2): 169—173.
Oyama J, Maeda T, Sasaki M, et al. Green tea catechins
improve human forearm vascular function and have potent
anti-inflammatory and anti-apoptotic effects in smokers[J].
Internal Medicine, 2010, 49(23): 2553 —2559.

Sukhthankar M, Yamaguchi K, Lee S H, et al. A green tea
component suppresses posttranslational expression of basic
fibroblast growth factor in colorectal cancer[J]. Gastroenterology,
2008, 137(7): 1972—1980.

B, ANF) TR R S TR I BT [D). A AR
TR, 2009.

Wei Wei. Effects of different drying technologies on
qualities of green tea[D]. Fujian: Fujian Agriculture and
Forestry University, 2009. (in Chinese with English abstract)
BERH, PIEETT. AN PR A T2 A A A E AL,
EBAAON R LRI 2AR, 2005(1): 30—32.

Li Yuewei, Sun Mufang. The study on the main chemical
elements of the tea powder I. II. III [J]. Journal of Xinyang
Agricultural College, 2005(1): 30 —32. (in Chinese with
English abstract)

FEHEZE, FEM, ORI K. AN AR 2 Glokn i 2k
RIFEmT]. WACRH TG 2B 4R, 2009(2): 64—66
Ren Yanjun, Du Bin, Song Xiaofei. Effect of Different
Processing Conditions on Tea Ultrafine Pulverizing[J].
Journal of Hebei Normal University of Science and Technology,
2009(2): 64—66. (in Chinese with English abstract)

BOGE, BB I BRI N
AR FU[T]. A w T GUFTAR, 2010(3): 49—
51, 57.

Gao Feihu, Yuan Linyi, Zhang Ling. Studies on the Major
Components Changes about Ultramicrofine Comminution
and during Storing of Green-tea[J].Aem Roducts Rocessing,
2010(3): 49—51, 57. (in Chinese with English abstract)
AL OB TEOR[]. HEZEH, 2007(6): 12—14.
Jin Shouzhen. Super-fine tea powder processing technology[J].
China Tea, 2007(6): 12—14. (in Chinese with English abstract)
MAELL, 2 fodt, RIS, 55 Bk MR a2k 12
NRERTr R PE AT FE[T]. T b RHEE, 2008(8): 64
—66.



260

Ak TREZAAR

2012 4F

[17]

(18]

[19]

Hao Zhenghong, Li Yunxiang, Yue Fengli, et al. Study on
dissolution rates of main function ingredient in green tea by
technique of super fine crushing[J]. Food Science and
Technology, 2008(8): 64 —66. (in Chinese with English
abstract)

BRALIG, XA BH, 25Tt AR R B T
FHERE[T]. ARSI TS5 B b, 1992(4): 26—30.
Xiang Shinu, Liu Qiyang, Li Kesheng. Research and advance
in liquid nitrogen crushing to reduce temperature. [J].
Machingery for Cereals oil and Food Processing, 1992(4):26
—30. (in Chinese with English abstract)

FRUK, B, FEMEE, % FHFAREURERHSEITRECR
WEE0]. i AR, 2009(2): 122—125.

Du Bing, Liang Shuru, Cheng Yanfeng, et al. Study on the
banana pulping technique with liquid nitrogen injection to
exclude oxygen and reduce temperature[J]. Journal of
Chinese Institute of Food Science and Technology, 2009(2):
122—125. (in Chinese with English abstract)

SRR, W, BBE. AR REBORTEAG™ it e
NI, ARG Tk, 20054): 9—11, 17.
Zhang Weimin, Pu Yunfeng, Zhong Geng. Aalication of
Freeze Grinding in [J].
Industry, 2005(4): 9 — 11,17. (in Chinese with English
abstract)

Writg sk, W RCH . IR RGERIDTFEI]. PURS LoFbesy
i, 2002(1): 42—45.

Chen Haiyan, Pan Chengjun. Research on hypoteermia

Beverage & Fast Frozen Food

Pulvereing system[J]. Journal of Southwest China Institute of
Technology, 2002(1): 42 —45. (in Chinese with English
abstract)

R R, RAR, R0, & RGOS RMIERE T
FIRVERESE)]. 2t AHE, 2002, 22(1): 57—61.

Lu Jianliang, Liang Yuerong, Gong Shuying, et al. Studies
on Relationship between Liquor Chromaticity and
Organoleptic Quality of Tea[J]. Tea Science, 2002, 22(1): 57
—61. (in Chinese with English abstract)

FEGSE, Bhdsh, T, A AR b A -
AR - ST A AT R WL SR A R A [T
W%, 2008(3): 301—305.

Zhan Jiafen, Lu Sheming, Meng Zhaoyu, et al. Analysis of
bolatile components in Qingshanlvshui Tea using solid-phase
microextraction/accelerated solvent extraction-gas chromatography-
mass spectrometry[J]. Chinese journal of Chromatography,
2008(3): 301 —305. (in Chinese with English abstract)

[20]

[21]

[22]

[23]

[24]

[25]

[26]

RME, WEIEME, AL, SR TS MR SO I Sk e 7
SAEI TP RIARAG[T]. WAL K4 A ARBHERR,
2001(2): 97—99.

Zhu Qi, Shi Zhaopeng, Ren Chunmei. Changes of aroma of
instant green tea during the process by headspace absorption[J].
Journal of Hunan Agricultural University: Natural Science,
2001(2): 97—99. (in Chinese with English abstract)

FREESC, XUEE, Wn, AE. FRARBIGEHBR KL
ARG LR U], &R, 2007, 9: 141—
144.

Guo Guiyi, Liu Li, Hu Qiang, et al. Compare study on the
content of chemical components and quality of different
period’s spring xinyangmaojian tea[J]. Food Science and
Technology, 2007, 9: 141 —144. (in Chinese with English
abstract)

R, M AEMNECEZBOM]. dbat: PEAREH R
5 2003.

AE, IR, AL, 2B AN RSP LT
KR, 2001, 21(1): 38—43.

Zhu Qi, Shi Zhaopeng, Ren Chunmei. Studies on the
different aroma making methods of green tea aromal[J].
Journal of Tea Science, 2001, 21(1): 38—43. (in Chinese
with English abstract)

AE, WIS, ATFAME. TS BE 5 2 i AR B
IIMTERARA T IR AL R R BB ARRG 2001,
27(6): 469—471.

Zhu Qi, Shi Zhaopeng, Ren Chunmei. Analysis of Aroma of
Instant Green Tea by Headspace Absorption and Tea Liquid
Absorption[J]. Journal of Hunan Agricultural University:
Natural Science, 2001, 27(6): 469—471. (in Chinese with
English abstract)

Mitsuya S, Hiroko S, Hudeki S, et al. Comparison of the odor
concentrates by SDE and adsorptive column method from
green tea infusion[J]. Agric Food Chem, 1995, 43(6): 1621 —
1625.

Mosandl A. Capillary gas chrom atography in qualityassessment
of flavors and fragrances[J]. Chromatogr, 1992, 624(2): 267
—292.

WRAR . BRI AE AR AR B AR B (0] MU T
N« #InT, 20059): 47—48.

Yao Chunchen. The application of liquid nitrogen in
materials heat treatment[J]. Machinist Metal Forming,

2005(9): 47—48. (in Chinese with English abstract)



2 M A VKA R R WX SR AT 5 T 261

Effects of low temperature liquid nitrogen on
quality of green tea grinding

Du Bing', Jiao Yanli', Jiang Dongwen?, Fan Yuanyuan ', Liu Jiangtao’“,Yang Gongming"*
(1. College of Food Science, South China Agriculture University, Guangzhou 510642, China;
2. Nanhai Standardized Research andPromoting Center, Naihai 528200, China;
3. Shunde Entry-Exit Inspection and Quarantine Bureau, Shunde 528303, China;
4. Zhongkai University of Agriculture and Engineering, Guangzhou 510230, China)

Abstract: In order to reduce the loss of thermal sensitive materials, a new method to grind green tea with low
temperature liquid nitrogen was studied. Liquid nitrogen was added in the pulverizing green tea which as the research
object in this study. The qualities of green tea pulverized by the liquid nitrogen pulverizing and conventional crushing
method were compared. The results showed that, compared with the traditional crushing, the rate of powder pulverized
with liquid nitrogen was higher and the qualities of color, taste and sense of the tea were higher. The hydrosoluble
materials including the tea polyphenol, caffeine, the free amino acids, soluble protein, soluble sugar contents were
respectively improved by 25.12%. 10.12%. 9.50%-. 6.75%-. 12.63%- 9.05% after liquid nitrogen pulverizing. GC-MS
analysis showed that the most aroma compositions of tea powder processed by the two kinds of crashing method were
almost the same, but the contents of farnesene, nerolidol, 1H-indole. hexanoicacid-3-hexene ester, 2,2,4,4,6-Pentamethyl
heptanes, amygdalin and 3-methyl butyric acid/2-methyl propyl ester were higher by 10.88%-. 13.70%- 14.06%- 5.61%-
2.08%-+ 24.39%-. 5.68% respectively for the liquid nitrogen pulverizing. This study results indicate that grinding with
liquid nitrogen can maintain good quality of tea, and can provide a reference for green tea processing with liquid
nitrogen pulverizing.

Key words: crushing, liquid nitrogen, agricultural products, green tea, Lab value, extraction of water, aroma
compositions



