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Resistance curve during cooling
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Fig.2 Resistance curve during warming

HTET 2 AT UL, 24t B B 60 Tl R 20 o A B
B 2 1 BrBeok Aol 17 i i Wk N AR T
iy B o R L A A 5, R L Pt B (ol
LRI ;56 11 B B R UK S B W A2 J K 73, FL BELE
BB NE. R, SEE R - 10 °C.
2.2 FFIZSHAUERSN

BT L AR Hr ik 2. 3k 2 alLifs
M, BB R e v A DR RS 5 B K R i
TRAY 2T PRI I 4 T 5 X7 it SN WL W) e R A
FONTRVRES ] TR THER G RS TR AT S TR
X AR ) 532 i A ) PR 3% e A A A a5 %
PRI 20T it ) S 7 P52 ) e R 3 R T 8 A

F2OHT L, (3) IR K
Tab.2 L, (3’)orthogonal scheme of data processing for FD water chestnut
SLE AT AR FRIT
S R IR THEIHE TR RRTRRORE RS RSN TR 7 R R U
L I} fi] EENiN (EViN L (20) (30) (20) (30) B

1 1 1 1 1 1 17 25 18 24 84

2 1 1 2 3 1 18 25 17 25 85

3 1 2 3 2 1 17 25 17 24 83

4 1 3 1 1 1 17 25 18 25 85

5 2 1 1 1 3 18 26 18 26 88

6 2 1 2 3 3 19 25 19 24 87

7 2 2 3 2 3 18 25 18 26 87

8 2 3 1 1 3 17 26 19 25 87

9 3 1 1 1 2 17 26 17 26 86

10 3 1 2 3 2 18 24 18 25 85

11 3 2 3 2 2 17 24 18 25 84

12 3 3 1 1 2 19 26 18 26 87
k, 17.5 17.8 17.7 17.5 17.5
k, 18.0 17.7 18.3 17.3 17.8
C ks 17 17.7 18.3 18.0
R 0.5 0.1 0.6 1.0 0.5
k, 25.0 25.2 25.7 25.7 25.0
k, 25.5 24.7 24.7 24.7 25.0
F ks 25.0 25.7 24.7 24.7 25.5
R 0.5 1.0 1.0 1.0 0.5
k, 17.5 17.8 18.0 18.0 17.5
k, 18.5 17.7 18.0 17.7 17.8
Tk 1ms 183 17.7 18.0 16.0
R 1.0 0.6 0.3 0.3 1.8
k) 24.5 25.0 25.3 25.4 24.5
k, 25.3 25.0 24.7 25.0 25.5
R ks 25.5 25.3 25.0 24.7 25.3
R 1.0 0.3 0.6 0.7 1.0
ky 84.3 85.8 86.2 86.2 84.3
k, 87.3 84.7 85.7 84.7 83.0
TT kg 83.0 86.3 84.7 85.7 87.3
R 4.3 1.6 1.5 1.5 4.3

T s C— 77 i Y 8 7R A 5 T S A AL 5 T i B9 T AR i) s R—5 i B9 S K P TT— 85



29 % %5 M Wrer 3o 45 Shf LS Ve UR TR SC IR AT S 59

IR EE 5 X7 St P ek 2 5 i e R 1) PR 28 2% 3
TR ol AT R AR . R W 2 A, 0 E R
FIKEAL AN 72 S B & K E—AL B, C, D, E, 5 75 i
5P IR—A, B, C, D, E, ; 77 i 9 T 4% B [Al—A, B, C,
(C,)D, (D) E, ;=i E KH—A,B,C,D,E,. Z&
HEREAHNR , BT DB T ERMETHE N A,
B,C,D,E,.
2.3 FTH&

1E L3R A,B,C, D, E, T2 444 F #5492 B v
T anE 3 K 4, Bl e T S B R T R
RHEEE FEMCRE B BHEE T B BHE S
S A [A] A5 Fr A A

K3 SRR s R e
Fig.3 Pressure curve while freeze-drying

of Water Chestnut

Bl 4 iR e B AL fhks 3
Fig.4 Temperature curve while freeze-drying

of Water Chestnut

FE 3 AR 4 Al DRk f2nT ook 2 A
WrBe: WITIA THEZE 5.0 h b TR B, Hih o ~
1. 0 h Ryl 3R 1 VK 02 A B B, e A R A
A PRfn A sk PR S 0k vk Ak S R % R
i, R LRSS P kL S b 2 [RL 3%, S B IRC E )
TR I UK AR 218 51, 0 ~ 5.0 h HPREHK

i PRGH THE B B, AR I AR Pk b i K ik
FFIREEFF IR T, T P9 R T R BRI B 35 PR R
HARMEALD T AR R . &
TR s ) 32 R JELEE Rk P i
A MR EE TR R S YeE. 5.0 ~14.0
h ke TR B, LR B W bl B e BT, R R
T35 R R S 0 IR A T R IR R AR
PREFAAR AL 5t FEAS G5 B P, AR+ 2
BEEHRM T KA T 58 B R I ], Wigk
TR RS TR SO, AR TR 0 e & 3
A TE R U6 TR B REAS SE AL, AT LSS SR T

P e T B AR R T E B S50, P AS B 2R T
S KR M 4. 0% ,1E 25 °C F E KIFE]A 15 min,
SR G IR 5 b | RT3 i B 7 i
Bhf.

3 % it

SR FH L BEL 2 T B 0 e o i IR A R
T2 T S TE B R K AR R i X3 3 A By
B Ras SR R AN S 2 BB P
W L 1 A8 AR ] A BB %) et RN s
W —16 CHI -10 °C.

S R B AR R A% DR R P A K
TR e R TR AT BTG e 5 X 7 i A1 UL i
e K PRI 2R R TR B[] T 98 A2 B P B T R i
BB B3 . 5 e =g HsF (1) 52 i e A 194) R 28 02 A T )4
IR 5 2% PR 20 7 it ) 52 7K P 5 il e R Ay o W ik
JE ST ISR AR IR E 5 X6 7 o DA A5 43 5 W) e K Y
PRI 2% R O U B8 Bl 47 A T

T SR 22 4 BT A R LS A R T I 1 e A T
SN HRIRE -36 C 3 ZRATE] A 20 h, T T+ 4E
B R 110 ~ 130 Pa; TIEAEATHSG 54 30 ~50 Pa,
FE AT AR ARIRLRE g 50 °C 5 FHRIta] 14 he T2
M T URT S K IE AN UL 5 | 101 JEUT AL ek
=y

S 30k

(1] SR UL T L] AR,
2002(4) :40.
[2] Wil FRBBEEER )], BT RE2E ],



60 Jeat LR R 2= R ( HARFLIERR) 2011 4F9 H
2003,22(6) :92 —95. THEAMRATT]. Al MLAK 24 i, 2007, 38 (4) : 98 —
[3] VesFit. Bt As b B4 43 1 I | o A% A TR SR 102.
RS AR BE 2R [ )], B R 2002(4) 1126 —129. [9] ZRICF REImEE WA, KT T L AR e i
[4] W=, R, TRIR. S22 T 28 R i FELI]. Al AAEH ,2002(2) 67 —68.
FE[J]. AFEEINT.,2007,11.:37 —39. [10] ‘EJCin, T, ME, % FHEAG TR T 228000
(5] BEeps s W, 4. 223800 R eEaros(J]. IREGE[T]. Al TR 2004 (1) 1226 —229.
WAEA L RL 2 2007 ,46 (4) 610 —611. [11] At PRl MR2Fss 55, ST HaS R HTHE TR T
[6] FBR{UB. GRS MILE S]], £ ZHEsR [J]. Wbl B4, 2006,45 (2) . 240 —
P R 24R ,2007 ,13(1) 19 — 12. 244.
(71 BRIXE. BRESRE TR T 2], Rl TR [12] i, TEAE it R el o5
23,2008 ,9 :244 —248. [J]. e T4 BEsA4 ,2001,12 .44 — 46.
[8] A, HHFA, ZE. BRI B vR TR L

Study on Freeze-drying of Water Chestnut
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Abstract; Water Chestnut were stored and processed by Freeze-drying. Eutectic point and consolute

point were measured by resistivity method. The main factors affecting the properties of freeze-drying prod-

uct and production capacity of the equipment were studied using L, (3”) orthogonal experiments. Water

content of product, product form, rehydration character were evaluated. The optimal technics for freeze-

drying Water Chestnut were following: deep freeze temperature —36 °C, deep freeze time 20 h, pressure

of drying room while vacuum sublimation drying (120 + 10) Pa, pressure of drying room while vaccum

resolution drying (40 +10) Pa, shelf temperature while vacuum resolution drying 50 C, drying time 14

h.
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