¥4 % 3 2013,27(6) :0805 ~0810

Journal of Nuclear Agricultural Sciences

S EHE :1000-8551(2013)6-0805-06

805

XL 23 Bk A5 8 0o B i Jor B HL AW
gl

woF

B BmRR

EE=w2

(AL TAb KA A ) SR TR B, Wi B 310014)

H EAAAR——AZRETIRAART R H A,

AR g R AR EF LA EUARM

WM FIGAT RN IS TIRACR I 5 ke O F B fo ke A FIR AT AT I 5 A7 B A T R 49 A%,
AR, R R, RE AT R &4 # R 60C—HE T 50°C ., # K 60C—H % 60°C ., # K
60C—— A% 70°C FIRM R BT, T H G 94K % 2 RAKT 60% , A KTk 12 AL, 4%
2% VA L AR RAFE MR M A — ey A TR A A K TR, AT BRARA S A EIK 19%

Fa51% , #R—

WE MHRAARE 55 RET%, S Z2M0Y
0T, 76 & 100g 4R H-r ) 45 % 5 38 132mg, Bk & i ik
mg, ZWRMREN E 24 SO, HA BRIk &
RETIRE , S 78 I 40 Bl A B, B, B qb 16 B A
FH 2 AR HE AR 1 BRI R A5 B, LA B A 1 B i Dy g
FgHERY

BEEER HE KRS — B 75% ~ 80% , I fk
el FEAR K, B A5 PR3 B, A RE I R s R 22 A
K T/ A BRI TR E ik —, B4 2
MATFEMS T, BAET, RS0 T Rk EE
AT LS TR O TR A IRk, BRG T
WA R Z 25 B TSR G VR — 24 i T4 0y
B R R B T AR A A O SRR TN 2 K
AT R KRG 5, X5 %D R M
We—E A TR TR, Gad X e & 1, il
25 T R R S B AR T BOXU TR R 5 Alibas™®
5 Gowen 57 X Tl —— RIS TR ORF 5T, &
BN E T RO A S O R Gk R R AR Ak B A
AETTRE T LR

T i 8 SRR R S E AT A AT BT AN ]
TR RS RO R IEN S AR R R R
AR B2 M RaE . X AR TRl B AR5, H
F A T — 8 R T8 | 028 T R i 10

FEm B HE.2012-09-12 ¥ HHEE:2013-01-16
EE& A W14 EARHE % 5(2009C12036)

LR RS TIRAE A — AP & o U ARARAL GG TR XAE/FE)
FER AT RO A S BA TR s T BAL; L #

ST L WX A S R i 2 B K s A 5 TR AIF S 4
ARG, VR BTN, T R il A,
D IR & SR A By o3 i MAE AL (B
AFAE TR TR B vy, 52 B 07 FH T 45 A 4 A1 45
o ARGERI AR BE 5, Rk P B IR I 0) B
WA, AR R ISR TR AR 22 . A SCR R
TR S TIRARAE &, PR —— S S TR
XPEREA AR 3 SOK LE W A A o LR oL
LRGN FEAT AR BT R A — s R
R AT, S BR 4 BB AR

1 #MRl5AE

1.1 REERSNEEE

11,1 X RALRA e LR ITE T
A R AL, MR &K E R 77% ~ 82% (1
),

KEAK KA T Imm ~ 1. 50mm Z[0]) i,
Ky BRI , Y8 A 46 ,95% LB,
11,2 £&ME 54 Ve RSO T B4
(DHG -9070A , 1A 2 Semise s A BRA R ) 5 A
1856 ( Binder vd53 , i [E =8\ A ) ; 81,221 ( HunterLab
Color() , 3¢ [E HunterLab 2] ) ; FAFEHL SR (S - 4700 #Y,

TEE B AT HF(1980-) , 55 WU IR BE N, 1, B2, RN E il BRSO AR TR WFSE . E-mail : pingshao325@ zjut. edu. cn



806 (3

O 21 %

H A% Hitachi 2% F] ); @& 3 ¥ Uk & .0 Hl ( Hitachi
CR21GII, HZ Hitachi 23 A ) ; £ 18 IR /K ¥ 8% (HH -
4 LR EIRTMAES) ) s T R4,

1.2 KEAH*E

12,1 RERAE e — HAM — T (KR
WN——E 2B T ORT R L2 T ) — i
R IKH RS B SRR

TiAb B BT AR B — SR H AL SR A — W
T — &H.

(1) FUKL - ELAs BRA T L R ERCTT Ak 3 i 4
H300g, 76 3 i A R 1l 56 45 40 T 4T T4 #0R
60°C EZ5 500, #URL 60°C——E %5 60°C, #AL
60°C——H.%5 70°C , —H LR THE 15h, LS
THEE BT RS AKREE 12% UIF (F3Ch%—H A
FORBEA TP XL 60°C —— 25 50°C I 55 14
B F/R U 60°C ——F 4 60°C kIG5, C TR A
K 60°C——HE.75 70°C iR & 1F) o

(2) BT MR, FR BT A B e A B fif AR
300g, 73 HIHEA 60 .70 . 80°C , KUE 4 K 2. 5m-s ' A HY,
PR BT IRFE N, B2 TG KREE 129 L
To

(3) BC2s TR, FR ECT A B 5 A9 B fif 4R
300g, S BIHLA 50 .60 . 70°C , E25 FE K 0. 09MPa (1)
BTN, HETIHEKEEE 12% LT,

1.2.2  3AFMEF %

(1) Wi )

SR B A AR 1) B A R R EOK
IR 3 WK, S5 R BCFHE.,

BRI AR,

S = (V, - V,)/V, x 100% (1)

A S—lle 46 %5 v, BOH TR S R
V,— L BT A
(2) K L

PRI H 5 BB ET 0t 7 40°C YRR AR R &2
K, K] Smin, UK JE T Smin, IR 48T
WERME K> PR, BRI 3 W, 4RI

fH.
RE KRNI AL,
R = M,/M, (2)
K R—E KL M, B H A2 KT

M,— R AR it

(3) EERIIE

R I 4 B 1 5 FH B T S8 IS AR BE AL R
e, i3t 60 Ef, %6 A 10mm 9 Fe @l b, 66 25 {0

s, BRI EE 3 WK, SRBCEYE, 6k
o LA 0 ~100 Z A28k ,0 (8 100 A HM,
b {H7E - 80 ~ 100 Z [A]ZEfk, — 80 A {4, 100 KB
@AO

BEA S EFERPEN, S H R Db | R
FH 10 43, BAR LR 1,

®1 RETREERETS

Table 1 Values of color evaluation of dried Tremella

Sfuciformis
AL Appearance \iﬁi‘
PR R € R OGP, HHOR S B s (&, JCRE 9~10
TR E A LN, HIER A 6~8
R B 8, TR BEERE B, A TEA 3-~5
R RS B, AR AR 1~2
(4) ZHE 5 B e

KPR BRI AR VR Hrh i 20 ELARIRAE .
BURFT 8 1g, PURRR L 1: 30 sk, #UK A (96°C ~
100°C )3h, ##E 550, B0 (10000r » min =", 10min ) , {4
WL, DLTE Ak Ze ok, AH R S5 K 5 0 FF 2
W EER A I, L4 B, BEDiad i, 5
K, B> (10000r - min =", 10min ) , 7+ FIS W, DUTEH
FEARIK VI, B A 2 500mL, B A FRI

W - BRI Z B S

(5) T8 4 i) s -

FEFHG AR R 1000 A5 EA T8I R B

2 ZRE5HMH

2.1 BATEMREFREHEERZMSN

K PUAL BT EEAR H o B TR —— H == G T
M BT A T REAT ) X LEAIT ST AR
YRR R B (1) .

WA S e 1 R e b R 2 A R A A i HE
SRR, AR B il OO B 2R A, AL
LA R R R AR B A R ] e T
B TR ARUE, B R TR AOR . BRA TR AE A
HET BB, A KB ST BBR 2, eI ER B AR i 4
AN RS B EAS TR B BLEAL T E S BT,
SMFAE R Z2E K73 o R EE N e A% 28 3 i S 2 i
PR B R R R IR0, [
AR ET A A AR A DRI TR ASCR 5 PR 4



6 3] PRI 28 TR M o R B B L UL 28 4 S 807

FAH AFAERUINERE  JF HAERR G T 1R 5 1, R 25 0
ARHRIEEE B IR AN AN N ph B4 R B ) ]
AT LUERER 1.3 Mk s, e THR 3 DA
A ACE T, A B C = i RAR UGB 5 )5 1)
TR A OC IR T imr, IR 4, PR 4 56 02 C
>B>A,

08

ST 470 (

HE
+H
b

25460 C
HFH70 C

2, v
D i
2
N #
e 3
[=F%
R 31
[T 3¢

Wk %
Shrinkage rate/%

HAEFHR
Vacuum drying

AT
Combined

_ HATHR
ying Hot-air drying

=3

B 1 ARTFEFENRETmEGEEZNS
Fig.1 Effects of different drying methods on

dried Tremella fuciformis shrinkage rate

2.2 BETEMREF@REKEZWAIH

BREHA i O ST R KR, R S K B
R AR E R B ER R — . BRS TR A
BT IR R B R S K LR LA 2,

HIPE 2 153 4538, SOX LA S TR R R H A &2
KPR B, A B .C =F AR E 4 R A B T E
DT TRECR B SR R AR 7k TR
BADKGHE RSt 18 . O MR IR B E
WAL AR K > eV 28 A B 2 TP R BN
R BT . AR T AN B, ol Tk Bk
B R M MBI KR, ki
FRELGE B 0 i) X BRI TR AL T 15h 9, 7
BEIIAI AR H AR 2 B R 5 s TR IR 4K
%, M HARE-NAMELE R 22 7K 3 N ORI I 300
TRRZNE AR H A, RIS TR R H AR
SR i~ B BB G 1) T L2 AR AR AICR

T 0F UL A RIS K e A B, BB T AR ACR e
HARA R E S TR E LS BIRIES TR
A8 A BRI EJE RHR SR AR =
RN, G, M R RS K HER T B0 TR 2L
FIe =R I5E P A

134
12 1
11
S
.g 10
=2
D g
¥ 9
®E —— A THA
=4 3 —e— XA T4RB
5 —A—KATHRC
14 —v— HRF o0 C
7 —— B TR0 C
—— HRTF A0 C
—— HAETFHS0 C
6 —&— HLAETHR60 C
—k— HAETFHI0C
5

T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60
KT

Rehydration time/min

2 AETFEBRAEMNRETHREKIEF MmO
Fig.2 Effects of different drying methods on dried

Tremella fuciformis rehydration ratio

2.3 BETEMRERFEZWMINT

TR EAE TR R R, t TR A SRR A 2
O BB A T 5 L WRR 5 12 X B
BUERI L 2,

FR2 AETEFENREG IS
Table 2 Effects of different drying methods

on dried Tremella fuciformis color

o R
TR S T
. L b Sensory
Drying method .
evaluation

AR - A T A 82.87  20.87 9

Hot-air and vacuum drying A

PN - FEBRE T B 84.80  21.08 9

Hot-air and vacuum drying B

B - A THE C 85.17  23.56 8

Hot-air and vacuum drying C

PIATHE 60°C 81.30 22.33 8.5

Hot-air drying 60°C

PR 70C 82.79  24.78 7.5

Hot-air drying 70°C

TR 80C 79.87  26.46 6.5

Hot-air drying 80°C

B2 T 50°C 76.99  19.87 8.5

Vacuum drying 50°C

H2s P4 60C 77.12 21.92 8

Vacuum drying 50°C

R 70°C 75.54  22.46 7.5

Vacuum drying 50°C

AR 44.73  2.80

Fresh Tremella fuciformis
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Table 3 Cost comparison between combined

hot-air and vacuum drying with other three drying methods
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Drying method Time/h Cost/ TG -500g =
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Hot-air and vacuum drying
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Vacuum drying
VU T 54 76.7

Freezedrying

T T AR AR R EL 0. 5 G R

Note: The cost per kilowatt hour is 0. 5 yuan.
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Tremella Quality of Combined Hot-air and Vacuum
Drying and Its Effect on Micro-structure

SHAO Ping XUE Li Chen Xiao-xiao SUN Pei-long
(College of Biological and Environmental Engineering , Zhejiang University of Technology, Hangzhou Zhejiang 310014 )

Abstract ; The effects of combined hot-air and vacuum drying on quality of dehydrated Tremella fuciformis were studied.
The dehydrated Tremella fuciformis shrinkage rate, rehydration ratio, color, polysaccharide content and microstructure
were studied and compared with those of single hot-air drying (AD) and vacuum drying (VD). The cost of combined
hot-air and vacuum drying was analyzed. When the temperatures of three combined drying levels are 60°C (AD) and
50°C(VD), 60°C(AD) and 60°C (VD) , 60°C (AD) and 70°C (VD) , dehydrated Tremella fuciformis shrinkage rate
was not below 60% , rehydration ratio was more than 12, polysaccharide content was more than 22% and microstructure
was good. The cost of combined hot-air and vacuum drying was lowered by 19% and 51% , respectively, compared with
those of single vacuum drying and freezing drying. The results showed combined hot-air and vacuum drying could be
generalized as a high quality and low energy drying method.

Key words : Tremella Fuciformis; Combined Hot-air and Vacuum Drying; Quality Change; Microstructure



