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Abstract: The modification of tea residue by extrusion was studiedfo improve its taste. The extrusion process was optimized using bulk
The best conditio

density, soluble protein and soluble dictary fiber contents as inde: for extrusion process was extrusion temperature

145 °C, feeding speed 27 r/min, screw speed 259 r/min, moisture content 14% and mass rati tea residue to cereal starch 1:9, Under those
optimum conditions, the products showed the lower bulk density (i.e., larger dilatability) and better crispness than that without opimization. In

addition, tea fragrance was well maintained and the contents of soluble dietary fiber and soluble protein increases by 10.11% and 15.56%,

respectively.

Key words: tea residue; extrusion; modification

s pS PSR AV SN NS sapr)iin i Nl
AP ARAS R BRI AR 2. ZEAKE
Wi EN, e R RGN IR B R R,
7B, KSR E I BG5S
e, SORIKGEE. HAl R HIZR SRV

YILHE BB, B BT 3 B 2E R O A4
FEEE W%Bnﬁu[%g]\ AHUEP & Jm 1

u&w;ﬂgl% FIRIR T 1 OB 3
NS A AE B AR AL, HIhREMERAE.
PR EAREIR G Bk B gk, R
W AL SRR TR, RE AR R A
it b HE ERGM BRI, R ek K AR
oo BEfd JKiEMEg SR, NV TEYIRIAER. EE
JiARTE. AL MENTEEERE . A4 KENER S
S A TR SRR RN L 2R i AT A R i
WiksEEA: 2012-03-02
EEWB: "FEHE~FMIME (20098090300138)
EEREN: RIRR (1984-), Xk, ML#zE, MRAEAKRMNI
BIVEE: B, BiR, TENERENIHEASERR

/L

il 2 R AT AR RN AR A S BT R, SR R I BN
1E.

1 MRIERE

1.1 MRS

A CLIREARD, RERMNE, FFKIRIE 3
K, BFR 15 min, BT, 0, T 40 HARHER, 19
A . TR GRS Al B E iR
W ZEE. AR, REEL, BOoAMal; A-inE i E
H, b SEAYEARARIEAR: B i a-
VEMIERAL. AN, TSR AT SEIRHKCONZE
18K
12 %%

SPJ-40 SCEGRYSUEAFHF ML, BRI % &R
BIRAF], ERRN KB EBE AT 752N Y
LML AT WAL, RS RIA AR A TR A A
HH-4 B0 R IHIR AR, I & B RA
PL203 ML 70 RF, MEREE-FER 2 SHZ-TTTRfEA
IKEZHHEENL, LI oRAEEAER) .

517



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.5

1.3 g5k
13.1 LEHAE

Kt — 5 AR — R — BT Ky TR0
2
132 YR

TRECAS A EL I O 288 A ToKRR &, Il K
RN 16%, EHFRIREEN 140 °C, MEEHEREA 25
r/min, WEFFEEE N 268 r/min B FEATH R L,
W5E A FAR AR AL
133 BEBACRFR RS
1.3.3.1  WIRK & 0= i 25 5 [ sE R

Bl ey 2 S N 10% 0 KR Ak, #2572y
BEMRICN 1%, 14%. 17%. 20%- 23%, {EHEIR
JER 140 °C, MERLEEA 25 v/min, WEFFEE N 268
v/min (P26 FHMTHREAL, e R .
1332 BRI M2 E (52

Bl 2 A o 10% 0 KR Ak, $ai 3K
RN 15%, (EMEEREAA 25 r/min, WEMHFEEA
268 t/min, FFEIREMKICA 115 °C, 125 C. 135 C.
145 °C. 155 CHIZME FIHTH R AL, W= 5 1)
RE,
1.3.3.3  BEAFFAL NS i 25 B (1) 520

B U A5 SN 10% T KIB AR, 1K
Ir SN 15%, TEFHRIRE N 140 °C, HEEHATE>
WEFF AL AR A 179 t/min. 205 r/min. 232 1/
r/min. 286 r/min 55 FIATH R AL, N
RHE,
1.3.3.4  PRURLIS LT ™ it 25 B 5 M

Pl U A 5 BN 10% 0 FKIR A0 33 11K
I EERN 15%, FEBF IR N 140 C g4 )y 268
r/min, AUEHEEK AN 1 in. 21 r/min. 24 r/min.
27 r/min. 304/min 554 T BATE R AL, E 7
IEE i

134 AFIEE

ﬁ%ﬁﬁ%ﬁ@%ﬁtﬂi, K Lo(3YIEAT LIk
PR LESHPIEOK & ISR B
JEIE . MR EEXS = A E e, FE LA H TR
P A R B T 2
1.4 3Tk

K& GB/T 8304-2002 (JET2%);

PR JENSE SR

TR A4S B TSGR

VAR S .

2 HERE5HH

518

2.1 YIEHCHL SR 2 R
=1 HIRIBCEE SCaGEs
Table 1 Effect of material ratio on the sensory quality of the
product

PAtERI(FE: AE/ TEAE

ZR)(mim)  (g/mL) HL* RV

1:9.0 0.087£0.01 54.48+0.04  F 0 ANt ARk
1:8.5 0.093+0.02 48.84+0.03 #iH FiRek Al G40
1:8.0 0.105£0.1 47.3540.06: EEMEAT FHE
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Fig.1 The effect of water content on bulk density of the product
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Fig.2 The effect of extrusion temperature on bulk density of the

product
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MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.5

FHEE 2 AT, B2 A i B vT DA 5 B i )
RE, [HEEREINE 150 CH, XFK@AE %
18, R, SiREET 160 CHF, PrkHAE
J5E 3o v T i A R
22.3  WEFTFRL N 2 E

0.14
0.12F ’\‘\‘\h‘
0.10
0.08 F
0.06
0.04 F

0.02

0 1 1 1 1 J
179 205 232 259 286

AT / (r/min)
[E 3 BRATEEIERN P A ERIFNT
Fig.3 The effect of screw speed on bulk density of the products
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FigdT e feed rate on bulk density of the products
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Table 1 Orthogonal experimental design for extrusion condition
optimization
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K
J&/C) /(r/min)] /(r/min)] /%)
1 125 24 205 11
135 27 232 14
145 30 259 17

3 BRI REERER

Table 3 Orthogonal experimental design'and the results

%% A B C D . A%/gmL)
1 1 1 ] 1 10
2 1 2 10
3 1 3 3 0.10
4 v 4 ﬂ 0.10
5 ANy ™ /3 1 0.10
6 2 3 1 2 0.10
7 3 1 3 2 0.09
8 2 1 3 0.10
9 & 3 2 1 0.09
K, 0.0/ 0098  0.099  0.097
Ko 0099 0097 0.097  0.096
Ky” 10093 0098 0.097  0.100

R 0.008 0.001 0.002 0.004
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Table 4 Effect of extrusion treatment on the sensory quality of

the product
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