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B B R M R 2007 42 8 H 15—18 H
K B AL AR S B 8 2l A B2 ) 25 Bl A A e
—ZF =0, EE IR R T 2007 42 9 H 4 H
PR RIS Y S E T NS AL 7 S L
12 REHE

D) BB B 2Rl . B IR A 5 i b it —
PR H > A >MOE ~ BE— T8 T2 AR5
YE. REHE 6CST-60 BIVR ) % 22 A FH AL k47, I
FE 120~140 °C; #£18 H 6CR-40 B 1ML . HOE 78
6CDY-60 #I 1E & = 2 HI AL f #F 47, & BE 100 ~
110 °C, &t 1. 5 kg BB AE 6CZG-60 A [ JE #L
HEAT s TR AE USRS BL T AT R EE 80 °C L B[R] 34
B & & K s (15%., 20%. 25% . 30%,
35%) JI& & (40,50, 60, 70,80 “C), M & (0. 7,
1.05.1.4.1.8.2.6 kg) MM (0,5,10,15,20 min)
AHZERER 3 R, A8 TR Y SR
BE . HEAT R PR R G g B 0l 4 T R e oK R
25% , [EIE i Ry 40 °C L EE & tR 1 kg, EE B
[B] % 10 min.

2) BB IER RS . Bt G S, M —
ARE R W TP~ BB~ TR T2
BefE, ARETE 6CST-40 MR ELL A FH AT,
MRBE 120 ~ 140 C; #£ 2 7E 6CR-35 AU LR ML
1 B[] 24 30 min; ¥ T 78 6CHW-4 45 =4t L
R EAT s OB 7 6CLZ-60 B A: B X B &ML k17,
VL BE 90~110 °C , B4R 4 1.5 kg; BB 7E 6CZG-60
A& ML 47 B 5 78 6HCT-60 AU AS 0 41 & HL
HfE,92 °C L 30 min, HE AL R X5 Y451 [H
B &K & EE IR BE 1B $r i = =R L, (3Y)
W (R D AV ETE T2,

min,

1 EXRWIEITR
Table 1  Schedule of orthogonal experiments

WS =5 AEFKE/% B i EE/C C it /kg
Code Block  Water content Temperature Leaf weight

1 1 20 40 1.0

2 2 20 50 1.5

3 3 20 60 2.0

4 3 25 40 1.5

5 1 25 50 2.0

6 2 25 60 1.0

7 2 30 40 2.0

8 3 30 50 1.0

9 1 30 60 1.5
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B s K (RFREL) =4.5 ¢ 4.5 = 1. 0 B¢ il 32 BORK , ¥
MRS 0. 42 mm 5 HL 0. 2 g ZE4AT T 150
mL =M. A 30 mL $2BOR , 5T 1 A 5 HR
24 h 5ot 3, BB AE 663 nm Ml 645 nm K T I
@, RS Arnon ARG R TR,
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1: L% Frame; 238 fd Roller; 3:4/% Protective cover; 4: i}

#5110 Output port of tea; 5: &JEHH Strip ridges; 6: 4l Axle.

1 $HRFERLLEHEE
Fig.1 Needle-shaped tea shape-fixing
machine structure diagram
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M, B A I 5 5 T4 B e Bt

LML . A& ShHLAE 3 22 i L S AL e 2 45
T4 A SR FH TR B 2 T S B A e L
B I ity 1) PR S FC R Bl FEAG 5 VR AT il AR B T B
[E T R e s , T 4 TAEFE 3 20~25 r/min,
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OB R E . FIERINZH %R 2 4
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Table 3  Organoleptic appreciation for tea of orthogonal experiments
TR/ % e i/ k , on _ Wt . i B
gpgw ORI g e T ke s TREE  wA . o ¢
. Water Leal . Liquor Infused Total
Code Temperature . Shape Color Aroma Taste
content weight color leaves score
- I s B = L B k. , W oak, W, 4
. 20 10 Lo %Bﬂﬁn‘s‘l»_lﬁ & rn‘nﬁxx MR R Bl Jj @R 90 réfJ W, a0 87,80
7K 90 i 80 91 7 83 B, 1% 83
, S e e N - R
1 Hogk, W)W EE R B 4. 4 M.
2 20 50 1.5 . MLk 85 VA 86 N ! 87. 20
5 5 w0k o1 MLk 85 WEH 2 84 38 Ay g2
B A W A : WOBERE .
3 20 60 20  RAMPIELS M8 W e gy DOERMERARG o,
B4R 90 % 75 88 L) 82
A ) 10 s BN, B R, Mgk, BE VWER A 4K, M W BE B M 4. 4. g5 00
b} ) . o
SUHE WK 87 W 75 88 B 80 38 Ay 82
_ - 50 2.0 BB OH. A WS, W RS R &M W 8RR 4, R R, 46, 00
ol . W .
PR 90 i 81 87 W 80 88 I B, 2) B 79
| I I = R B N WO, B Mo BE W 4R, 4 .
6 25 60 1.0 ;%'Ei m rr'ﬂﬁ rl!ﬂ Bt WAL 84 W, B i GF B ljﬁ st A i 84. 80
SR, AR 87 WE 79 82 88 54k 82
g I I EHEMmEK 4. M " ok, 4
7 30 40 2.0 HENE fEEE 90 82.90
wis) 77 GRS 93 w79 brn [SE N
7 NG AR WG, M B RE BTG, 0
8 30 50 1.0 ek 73 83. 00
7 M4 79 LR 91 80 89 519 80
o I T WEERE W L, wOfE B R 4%, 4 ,
9 30 60 1.5 f’f[ﬂ L g gy REEE ®oH OHER ARG o 1
) 78 91 B 80 89 514 80
x4 BERERZRRREFEFTERRES S
Table 4 The contents of main tea biochemical compositions in tea with different water content %
K= KL AR A 4R R
Factors Tea polyphenol Amino acid Soluble sugar Chlorophyll
35 32.74 be 3.33 4.07 0.135 cB
30 34.28 a 3.33 4.16 0.135 cB
oK/ Y b beB
Water content 25 33.95 a 3.38 4.11 0.136 be
20 33.65 ab 3. 36 4.12 0.139 bAB
15 32.13 ¢ 3.31 3.98 0.142 aA
40 34.46 a 3.33 3.79 0.131 bAB
50 33.63 ab 3.34 3. 88 0.133 aA
i & /°C Temperature 60 33.50 ab 3.38 3.83 0. 130 bBC
70 32.40 ¢ 3.41 3.70 0.128 ¢CD
80 33.29 be 3.37 3.82 0.128 cD
0.7 33.51 ¢B 3.39 aAB 3.83 aAB 0.140 aA
1.05 35.26 aA 3.42 aA 3.82 abAB 0.134 bB
it/ kg
. 1.4 34.64 bA 3.37 aABC 3.85 aA 0.131 cBC
Leaf weight
1.8 34.59 bA 3.33 bBC 3.76 bcAB 0.131 ¢BC
2.6 33.70 ¢B 3.32 bC 3.73 cB 0.131 cC
0 34.541 aA 3.05 3.36 bB 0.137
5 33. 44 bB 3.07 3.46 abAB 0.138
[} ] /min Time 10 33.17 bB 3.12 3.49 abAB 0.139
15 33.03 bB 3.19 3.64 aA 0. 140
20 32.91 bB 3.18 3.54 abAB 0.136

D FE R —F M F R R Z LSR BRI AE 0. 01 2% 0. 05 KPR AR E; /NG F 8, P<0.05; K5 58, P<0. 01, FA, The

different letter in the same list indicated that there is no significant difference between the treatments through LSR test. Small let-

ter: P<<0. 05; Capital letter: P<<0. 01. Following the same.
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Table 5

Fol SER. TAER MHERESEFESH

Difference analysis of content of tea polyphenol, tea polyphenol, soluble sugar and chlorophyll

# Factors X% Tea polyphenol

HIHHR Amino acid

% MM Soluble sugar 4%t % Chlorophyll

K& Water content 5.72"
W% Temperature 5.10"
M4 Leaf weight 15.78* "
i ] Time 13.78"

1.59 0.33 12,29~

0.77 1. 67 20,397
8.17"~ 7.56"" 44,90~

2.58 5.69" 2.39

D F(4,10)0,05=3.48,F(4,10)0.01=5.99,

10)0.05 =3.48,F(4,10)¢.01 =5. 99. Number with “ * 7 indicates a significant difference to the level of Fo o5, “ * *

nificant difference to the level of Fy 1. The same as follows.

* FROREFIKE| Foos BEKF, » » RREFIKD Fo ot BFKFE, FH., F4,

”

indicates a sig-

x6 AREXHBFHEIEZERRBSEE
Table 6 The contents of main tea biochemical compositions in tea of orthogonal experiments
b B INCE SV B/ C C 4 /kg HKEW/ % HHERR/ % A PR/ D 22/ %
Code Water content Temperature Leaf weight Tea polyphenol Amino acid Soluble sugar Chlorophyll
1 20 40 1.0 28.73 3.27 3.59 0.145
2 20 50 1.5 28. 82 3.22 3.59 0.142
3 20 60 2.0 27.63 3.19 3.52 0.142
4 25 40 1.5 28. 87 3.15 3.61 0.142
5 25 50 2.0 27.66 3.14 3.55 0.143
6 25 60 1.0 28.22 3.16 3.60 0.141
7 30 40 2.0 28.58 3.11 3.47 0.139
8 30 50 1.0 28.76 3.27 3.47 0.139
9 30 60 1.5 29.29 3.29 3.50 0.137
xR7T FEH EEBR TAEREMHEEEEFEZSH
Table 7 Difference analysis of content of tea polyphenol,tea polyphenol,soluble sugar and chlorophyll
(S KZ HHEMR DR MER R
Factors Tea polyphenol Amino acid Soluble sugar Chlorophyll
7K Water content 7.50" " 5.38" 19.12* " 49.12**
¥ Temperature 3.50" 1.09 0. 64 6.93" "
I3 Leal weight 20,2577 6.66" " 3.94"7 6.65"
1)F(2.20)U,0;:3. /197F(2720)o,()1:5. 85.
xS EREXRBIERRMISZSEILR
Table 8 Multiple comparison on the contents of main tea biochemical compositions in tea of orthogonal experiments %
K% KxZ AR CIRGRER 2 R
Factors Tea polyphenol Amino acid Soluble sugar Chlorophyll
20 28.44 bAB 3.23 a 3.57 aA 0.143 aA
/F'ﬁ\7j( Eu"/% Water content 25 28.25 bB 3.15b 3.58 aA 0.142 aA
30 28.87 aA 3.23 a 3.49 bB 0.138 bB
40 28.77 a 3.18 3.55 0.142 aA
W JE /°C Temperature 50 28.41 b 3.21 3.55 0.141 abAB
60 28.38 b 3.21 3.53 0.140 bB
1.0 28.61 bA 3.24 aA 3.55 ab 0.142 aA
4 /kg Leaf weight 1.5 28.99 aA 3.22 aAB 3.57 a 0.140 bB
2.0 27.95 cB 3.15 bB 3.51b 0.141 aA

1.0 kg f1 & K & 20% W3R 40 °C it 1.0 kg
(F6),

[ B i 5 7K 0 ] i MR S A R
P22 X AT A W A S R ) L R R H S R
FR D, ATV BE DR A oK R AR
(A 16 Jn 2t S T S B R B . 20 %0 .25 96 B K & DL &
1.0 kg A1 1. 5 kg M40 3 i) 25 SR Wb 355 W] s PR 5
R A A B KR 25 % R 40 °C L iF 1.5
kg, R 2 & K& 20% 0 50 C & 1.5 kg
(R 6). R T I ESWEEREW, BEIE 5K S R,
P 12 43 0 X I S A A S RN S S

LR A B B K R BT BE T R R T R R Bt i
PR 1.5 kg B SRR F it AR, 1. 0 kg A1 2.0 kg
AbBR ) 25 5 O 3 oK BB 20%0.25% 5
30902 5 W3 s R AL BE 50 (C 5 40,60 °C AbFH [A]
ZEF AN T 40,60 C AL BRE] 22 5 35 (R 8).,
FEMR ISR N, S 3 5 B 2B B BE IO, T LA 55 K it
20% M40 °C B ER 1.0 kg B ISR E S A
H(E6),

3 it i

#1202 BB 2% OB 89 8 5 T, B R ATE 44
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RIS R B @5, A (2] BRI B 44 S O] L2 B S e A
MK @RI SR A IR 6CZG60 M TR

S A . RATEN A A = 3 VT, BRI, R B /Eiyki.,mx CHLTE B Jl. 5
SHEEH IR T LS8 . M4 KRy " N e K

[ B k e C X 25T, 2007 (1) £ 38,
200, %M & 1.5 ke 45, R 50 CEL, W H (4] ARFEYT AR SV AR BB 44 D280 T2 R B i AT 58 S5 B LT .

ISNZO mino %IJJ;HiZﬁ;*ﬂ%ﬂ{@ﬂggfﬁ/;ﬁﬁﬁﬁiu&l\ LP%”‘I’»Z()]()(:S):‘[G*‘[I
o2 BN B B (PSR NS R AR BRI . (57 jrusor . 7hvekom PR B2 55, 6022 600 HUEFIE 44 (8 26 OV L%
SRR SIS Gk 3 BT 2R ). Aol TR 247 . 2005, 21(4) ;65-68.
_ (6] b 250k @ B4 A7 (M. B . E G RF2E 3R i st
& % X Loso
[1] BRSBTS, HEE 4 RSB A TR AR LT, e L7 DL WA 2 3 5 9 8 B U L ). A 2
25 ,1999,25(3) :174. P25 IR, 1988(1) :62-64.

Development of shape-fixing machine and optimization for
shape fixation of needle-shaped famous green tea

ZHAO Yao'? FENG Wen® HE Yong' YU Zhi' CHEN Yu-qiong' NI De-jiang’

1. College o f Horticulture and Forestry Sciences/Key Laboratory of Horticultural Plant Biology ,
Ministry of Education s Huazhong Agricultural University ,Wuhan 430070,China;
2. Faculty of Biological and Chemical Engineering Science  Hubei Three Gorges Polytechnic ,
Yichang 443000,China;
3. Zhejiang Greenpeak Machine Limited Com pany »Quzhou 324000,China;
4. Hongan County Forestry Bureau , Hubei Province s Hongan 438400,China

Abstract Shape-fixing machine was designed according to the theory of shape-fixing. Taking the
6CZG-60 shape-fixing machine as the experimental subject,orthogonal design experiment was conducted
on three factors such as the water content (20%,25%,30%) ,temperature (40,50,60 °C) and quantity
(1.0,1.5,2. 0 kg) of shape-fixing leaf. The results of single factor experiments showed that the water
content and temperature of leaf had significant effect on the polyphenol and chlorophyll of tea. The leaf
quantity had significant effect on the polyphenol, chlorophyll, amino acid and soluble sugar of tea. The
time of shape-fixing significantly affects the polyphenol and soluble sugar of tea. Organoleptic analysis
showed that the shape of tea was more tight and straight and the aroma was better, but the green degree
of tea decreased with the decrease of water content of shape-fixing leaf. The procumbent and green de-
gree of tea decreased with the increase of temperature. The color became darker especially when the tem-
perature was more than 70 ‘C. The result also revealed that the green degree,aroma and taste of tea de-
creased with the increase of leal quantity. The straight and procumbent degree was better with the in-
crease of time of shape-fixing. The orthogonal test showed that the best technology process parameters
of 6CZG-60 shape-fixing machine were as follows:the water content of leaf is 20 % , the quantity of leaf is
1.5 kg or so,the temperature of leaf is about 50 °C and the time is 15-20 minutes.

Key words needle-shaped famous green tea; shape-fixing machine; process optimization; quality;
physical and chemical composition
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