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Effect of Water Content on the Glass Transition Temperature of Broccoli
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Abstract: The glass-transition temperature plays an important role in freeze-dried processing and
cryopreservation, In this manuscript, the glass — transition temperature of broceoli and frozen
presented broccoli with different water content was higher than 35%, the partial glass transition
appeared. The partial glass transition temperature (Tg’) of broccoli with different moisture
content was basically the same. When moisture content was lower than 35%, broccoli could
achieve complete glass transition. The water content greatly affect the T,'. T,” increased with
the decrease of moisture content. The formulas of T,’ was fitted by using the moisture of broccoli
as the independent variable.
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1.1 A#HEH

BEESGHAGR FEF 25, BXHHTEL
TG 8E.

DSC-1 BIZ R HMBE ML, £E Perkin-Elmer
AflHE. BEGE. RAXKEBRREIBEDH
—135. 06 ‘CHIFE 7 LI R 2l ¥ K i) 45 B (39 5% FL A
BBBEEHITHAGE  RRBIRE, RALH KK
IRRLKE (333.88 J/@) 4R E #F E##E K 10 C /min,
BE 5 wh B S R TR S (A >99. 999 %0) , 4K
FHE 30 mL/min RFAE, #F MK PE 5%
Wik M (£ E Perkin-Elmer 2 ®] #), H & &N
6~15 mg, ¥H B £0.0l mg, BHHE—GEHRH,
R A B ER L .

1.2 BHEXEMBNBE T,A%ER

DSC(differential scanning calorimeter) & #fll
BB TRENEEANSEZ— HBELETR
—FpERE L (BR R E D TR, RAE
DSC & L MEEEBBAFKENENRD. 55
RERH,

HHBUETHERHAMBREIEFARE
Bk, BB kKT & YRR R K W
BEGBRRED RN, RAEFHBLEEN G hE
BRI K, 448 18 /Y B BR 72 BE AR X 8K, DSC B &

MEBRERBAKLHENEHEEE.

HXTEKSTE IR KRE T 058, AR
4B B HEAZEEEN BRI TRE
T, —26.5 C,IE/FH T, H—11.5 'C, B/ &
BUNBERERR XFERTURMEEZHEN
T, 348 T,/ K —25 C. WifkAK45FE27E8 kiR
B T.HERE, 80 S KERMAE2ERNERXKERE
T, 758, E—80~—25 CHER 3 MEHARBRE,
WESEN T.)5, BRKERLERLN T..

1.3 AWBERF

FIF DSC-1 MERFWBRF B KT =
HHER T, #T0ED ., B 10~15 mg , HE
&R DB S 30.00 CRERE—90.00 C,HREH#H
K 20.00 C/min, {2 # 2 min; 2) M —90.00
CTHF 15.00 C,FEEZE N 10.00 C/ min, {£FF
2 min; 3) gy 15. 00 CREF—25.00 C,fRBERN
10. 00 'C/min; 4) #£E—25.00 'C F{#{& 30 min; 5)
M —25.00 ‘CBEP| —90.00 C,FEBHEZEN 5.00
‘C/min, &% 2 min; 6) H —90.00 CFF| 15.00
C,HBHEEN 3.00 C/min, BNTHHIFHK.

FIA DSC-1 B 2 75 49 1 B #4 (0 52 ik K 43 7
ZHHZEN Tg ,ﬁ# 10~15 mgvﬁﬁﬁﬁ D,2),
3),6)5 EMFE;M 4),5) iR KB E T, R
ARWEL, EFHAZEEEZARBRFERERE
H 50 C,BAHERMHK.

1.4 HRLRE

BMEFHALAE AL ZREER 2
mm WHR , RAEREMN—HEFLP, MHER
B, BIKA 35 CHRHEZSTRES. £ RFHE
PELRE 10~15 mg M BE &, i — 4R ESR L, ] B
BRERFAHESARARBARZERE . BEKSE
B.

BHAZHERR EESTHRAPEBELHE 40
min, B3R K NaCl MR IR SE® (5% NaCl;
5% ¥i+5% NaCl; JiR & /8L 570583 B 30%,
BHRTESBARE), HEHA T ENE LB
HERET,.

2 #X53#

2.1 BASBZEMNBIRBURTERET,
RERBUHEHEATR, TUAER 2%
EEF KD R RS BOREB (=3500), REK R
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REBIIIKATITE B/ v & » B 00 #3836 4L 5% 76 1R B
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Fig. 1 Partial glass-transition temperature of broccoli
stem with 90. 5% water content

R1 BASELUBEZHBIBBURTEE T,
Tab.1 Partial glass-transition temperature of broccoli stem

with high water content

ANER  BEARET ANRE  BBLES
S¥/% BET//C H¥/% HRET'/C
93.05 —28. 329 83.58 —27.807
90.51 —28.104 81,56 —28.019
89. 24 —28.511 79. 60 —28.028
87.13 —28.027 76. 34 —27.826
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Partial glass-transition temperature of frozen
presented broccoli stem with 80.16% water

content
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Fig. 3 Soluble sugar content variance of frozen presen-
ted broccoli by influenced sucrose concentration

(time 40 min)
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Fig.4 Complete glass-transition temperature of broccoli
stem with 20. 53% water content
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Fig. 5 Complete glass-transition temperature of dry
broccoli stem
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T = XTo+ X Te
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Tab.2 Complete glass transition temperature of broccoli stem

D

(2)

with low water content

Ko} IR BT

S8 % BET,/C HlE
34.43 ~—81.18 —81.00
20.53 —52.93 —52.73
18. 82 —48.42 —49.47
14, 28 —40., 25 —39.94
11.47 —32.85 —33.06
10. 69 —30.52 —30. 94

0 31.87 31.87
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Fig. 6 Comparing the calculated value of the broccoli

stem T, with the data from experiments
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