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ABSTRACT This paper aimed at the kinetic character of moisture desorption isotherms, the
relationships between unfrozen water and freezing point and thermodynamic of red sea bream
Chrysophrys major Temminck et Schlegel. Differential scanning calorimeter (DSC) and water
vapor pressure capacitance manometer were applied to study the water activity (a,), enthalpy
of water fusion (AH;) and freezing point. Experimental data were modeled by the Guggenheim
Anderson de Boer (GAB) and the Brunauer, Emmett and Teller (BET). Moisture desorption i-
sotherms of red sea bream exhibited the sigmoid (Type II) shape. The GAB model gave the bet-
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ter fit (R®=0. 991 5) to the experimental sorption data for a wide range of water activity (0. 13
~0. 98) while the BET model gave the worse fit (R*=0.982 5) for a water activity range of
less than 0. 90. Monolayer moisture content was computated through the two models, which
was 0. 082 0 g/g dried base (GAB model) and 0. 078 1 g/g dried base (BET model). Liner e-
quation about AH; and frozen water content were applied (RZ = 0. 999 6) for red sea bream.
And from the equation, the unfrozen water content were calculated to be 0.291 2 g/g dried
base, at the time of AH;=0,
KEY WORDS Water content Water activity Moisture desorption isotherms Dif-
ferential scanning calorimeter (DSC) Water vapor pressure capacitance

manometer Freezing point

E 8 Chrysophrys major Temminck et Schlegel, Red sea bream , X & ME B %, REEMNH KEHL F
MM Z—CEFEH 2006), 2006 EFHAFHAEMRTEIA 7.2 7 t. AFKRESE . EHARBREAFNE
Bz—. BEl, KX BELUSE K GEANENGSFEANR. BZEANNIHREER. ERERHTE.
AHEBRIBED HRAKANEKSSESIEEARR KEBEFAAEHAMAEMERERR, 230
A KAERRBRES  2006; TERERS  2002), AL, ALEFRREFHN/KSFEHR, M T YT
ZEPRARBEERES. Bl AR FEMHCHRA S ETRE. EXEEMLAHEEEERFDAMK
fEE TR EEH A (HACCP) M R 48 b B B - “ Pl i BRI K 40 18 R il Rk A KV EE M
ESEFRRKMEEE 0. 85 MARELTTHE& , £ HAHME . EFERR/KSEEHEL 0. 90 EARRLETHE.
HHT, “ = Ak 8RR B 3T E R A KK AR (Mathlouthi  2001), £ & 5 897K 43 9 7T R 45 7K A3k R &5 K
PR AT REK XAl Ak fhalK . “=8K7%, B KT EEF KRGS, PRIKEHEEERE
S5EmMEETak MERSKSEYENRKERMELESRER, AEBFHIKAMERLS. L,
HEREESP KN EERSEANEER. I THEN S BN EERNEZ — (Hamdami et al.  2004),
AR R, AT LGB AR KSR FSERBTN SR KSEE KA FREZN I T S8 (van der
Sman etal. 2005), AR LMMEXE R, BEIHRAAHGRNBREHREHB SR P KSEE KDIE
BE KA AR ES K S S B 4k B 8 EER A K A, D B TR T L s e RS 8.

1 #wREFHZE

1.1 ER5iEHE

HEH(BARBATH,1 000 g); BKENMER T (Zanoni et al.  1999); ZRFMEHL(DSC 120 SSC/
5200H H AR T) ; ¥ (H A& =P Medicool) ; 25 % (H 4 Sinku Kiko GCD-135XA).

1.2 Hi&

1.2.1 B#am

HWEBSE . BULA, EHERNEHRBEAE. BT 4 CRBRETEN.
1.2.2 ASKHSBAMHKE

B FRARN 200 ¢, AIBSEBEAAE TR 1o SWHEH . BETTRHACHES CHERT.ETF
5 CY A BK, S MR 3~5 h BURE, 4 5100 2 4 5h K 43 & B K401 BE K R R S B

1.3 WEHZE
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1.3.1 ABMERKRSEREME _
FAXKEHEN S ENE, FEEANELHEMBROKSBEECA ERS KA T 54k (18.2
MQ, K5 EBE R 1. 000) /K 22, K B E 2 B AR, K16 B YA bRl EbR A 2R, R JE
EFREZGHTHRESAKMNKSZRESLE, BERERSRTEES KK TERE,RE 7S B Zanoni (1999),
HERE 20 C,
1.3.2 AHeRkSL4EFMNE
GB5009. 3 KM EE, F—% HETEE.
1.3.3 AmsnPRoGBEAPEL EMNE
FREX 201 mg KL BES . BF CHERMAR T MEFHE, AZAABERNE THEF T
EDWiE., BHEE—40 C,EABE 25 C,ARBEEN 1.0 C/min, B I ARM BT EHEZOBRM AH,
RURSGS . MEH S % Sablani %(2007),

80

1.3 Hmam 70}

BASRER 3 B KBS AL o

50}
43 5% Bl Excel 2003 #1 SAS 8. 2 Interactive data a0t

KAER (%)
Water content

analysis #{TIELE R85, 30+ s

20
2 BRESW 10}

0 0z 04 06 08 1
21 HEAHSREASEEZANEE AR

EBMBKS SRR 75 10% 68, KA ERE M1 H#ASSRESKMEEZEMER

H0.98, MEHHFKSEEBMKT 24. 08% B, K Fig.1 The relationship between water content and
FIEEHEK>SER A, AFEE R 0.77 £ water activity for red sea bream

A, K TRBENKE, Ko EEEALED.
HE Ko BRMFEMEE DETIAEMK, KO SBEEKIEENBREEN SHEL.

2.3 AfkSBREBHREEMENEBET

KBRS E R B BT R B B I 9 2 GAB(Guggenheim-Anderson-de Boer) £ #] #1 BET (Brunauer-
Emmett-Teller)# &I (Siripatrawan ez al. 2006), BET B ERE LS FERH B RHEH S ET BT
ML SRES, RHRKSEE/NT 0. 55 WIEE ;M GABBRIM K FHEE 0~1 ZEHGEERBIFHES
#. BET #l GABEEM HBEERMT .

. Caame
BETﬁﬂ:m_u_a ) (1 +Cra,—ay) v
HOTURHHR =+ @
—a. )m meCp ™ meCy
_ KGCGawmo
GAB A m (1——KGaw)(l—KGa +CGKGaw) Y
Ks(1—C —2 1
(3) AT AR Ay 2= 2 as -
R (3) LIS TR B o N

AFa KGR, m MK MG K & B (g/g TE) ;m B TRERMEMS KR (g/g TH);
Cs BET BEBIRMMAEH;Co GAB MBI R AT B Ke GAB BRI B B (—M 0.6~1.0) ,BET # & 2 GAB #
Brh Ko=1 B B8R BREERL,

HAR@EHR au/m(1—a, )M e BEBUXR BAR DB au/m Ma N _REHX R B ERXE R
frth G (E 2)BREFR .
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Aw [
BET ﬁgﬂ-m—lz 350 3 aw+0. 452 5 (5)
GAB#H: ~*=—11.041 0a%+10. 402 3 a,+0. 812 § (6)

B 2 5145, BET & AI7E /K EEIKT 0. 00 Bt RB TR LA ¥ (R* =0. 982 5), %1 f BET #&
BIIE KA IEFE 0. 13~0. 98 B, Y ig B ¥ R (XA 0. 864 ORI ). GAB % 78 B 4 W 2 697K 0 1%
0. 13~0. 9O NHRATREFWI-GE,R*=0.991 5, R . RWHEBPFBRG) (OO HHE H A
MR REKSERSHHN0.078 1 g/g THM 0.0820 g/g T2, hE 1 ME 3 718 ,GAB BB BET &
BT EET S /AT 0%, FERERHRBE.
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£1 HAMWETEdHLN BETHEIM GABERESH

Table 1 Coefficients and parameters of BET and GAB isotherms for red sea bream

ME HEHSH Fo.01(1,24)=7.82
Model Estimated parameter ke EC® RMSE F Fo.01(1,30)=7.56
BET M, 0.078 1 0.982 5 3.517 8 0.385 3 1234,.72 * %

Cs 28.293 5
GAB M, 0.0820 0.9915 5.889 9 0.709 8 30. 90 * %

Co 15. 205 0

Kc 0.969 4

Y mo F Co.Co Pl Ko B XAAR (D2 E muwmgﬁﬁﬁw<s=%_§l"”—iw”ﬂ>;mw 4 7 B i & (RMSE =

n
2 (mi—mj)?
i=1

N

Vim A EKBRBE s, HEKBITEME N W LR HEBE (Jamali ezal.  2007)

2.2 EfiKkSEREFERZEMXR

HEATE ERESEAMEK>SERREZYRME. EHEEROKSSEN 79. 150, 548 H
—3.09°C; M4 EBKSESEBEIER 20. 40 Vi, Trgs E BN PRK ] —13.65°C,

2.3 AfAkSEEERBEZHEANXE
EHEMEP R EEKSESHARGEREXLRE (Lietal. 1998), HE 5 i G4 775 E 65K k4
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SRESHBRMANEET R,
AH;=309. 023 6m—90. 062 4(R*= 0. 999 6) (6)

R, m BEBALFARRE KNSR (g/g TH);AHK DSC W E MR
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il 0.00 A A A A A )
— 3.0k —2.00F
% 55k —O— %56 {8 Experimental data; — 4000
- —_— 1 : . o~
2 o0l O—BET# # {§ BET estimate data; o .E _e.00k
< A GABMH T B4 GAB estimated data - e
= L5t g —8.00r
£ ot 8S —10.00¢
0.5~ —~12.00}
0.0 1 n i " N N —14.00}F
00 01 02 03 04 05 06 07 08 08 1.0
a, —16.00L i
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GAB#EIEME REHEMNLE Fig.4 The relationship between water content and
Fig. 3 Comparson between isotherms from experimental data freezing point for red sea bream

and from BET and GAB models for red sea bream

HARGTHEEY AH MO, EBEm = 0.291 2, B Bk &8N 22.56%; i, EHh K4
LHEARTTHE K, YESKS & B/ FiZMAN,DSC & A2 E S Ko B R,

3 i-;j-i% 1200
- 1000}
3.1 HEASSERBRMEZOTR £l
BHOKSSRMEMAN FRBAKTRE  § 0T
BERMTIBRELEHWEEHEF. Edneli %(2000) S 0o
BAERBTTEAMKTERMEL GAB £ A (25 < 200f
T ERAEAFIRAMEH KD EEHR 0.068 g e s ™ » v
3g/g TH,MBAKSEEN0.081 0 g/g THK K & He/eT )

Water content(g/g dried base)

=1.000) , BLA HF I IR HE B L 05 R T AU
B R B, BR T AW BT AKS RIS, s HE#SKDTESEMSBMBAH)ZEIMELE
Siripatrawan 2 (2006) % F Jasmine Rice Crackers Fig.5 The relationship between water content and

17K 43 S50 BT 2 R T (30°C) % B, BET A7) 3% ] enthalpy of water fusion for red sea bream

WEALR a, /DT 0.6 BIFA (R*=0.814 7), M

GAB B ()35 FA 3t B U 2 a7 0. 10~0. 95 Z B (R*=0. 984 4) , AL B8 FI 9 GAB 1 BET MELE itk fE 5
BREL—BLUAB THEENEEEER, —MIA R, GAB.BET M E {5 RMSE &/, RREREK
e M Kb EHENT 10%, 4 IR IER R 38 B (McMinn ez al.  2003), H45h, ERBIKTF
BHEE SE . FEE8. YK=L ERKKITBMBRMEECT RA SE) (Singh ezal. 2001, K4
EEMAT 0. 78 of , R BB B AE MWL EEBSRAEK, AMSBEEARER  ART I HENE
BAAERKERIT 20000, E, ETREFNTAR S, TLLESERITE=SRKEBHREKIEENTES
BRE9OK 4> Lo Bl THAE B RE IR A T M S8, AR B A MM A YA K ERT RN (BBESE 2005,
TREMBE R SR ER,
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3.2 AHRFGRMAELEKREENTAR

LR ESERS SRS S EZEE TR BALARE M THBES . R T LS5 E R K
. EEERKG5EARJERSMNEARNEE ISR RHmME S AFEEETEARBERA NS,
EYPYRFIFHNBKERSFERERN B, AEEKSEBEESTHERBHNAS FEMMAKS & (van der
Sman etal.  2005), DSC ¥R TR ARG KD K S-BBALBFEMFRTEL B TRE( Telis e al.
2002), Toshiharu Takizawa & (2000)BFR T EYW K> F-KER REERI K284, AR F B DSC F il 4
RS- KBEERKALG, KK TR UUR K FEMZ BT R, BN AREKIMED LS F(EA
BREHSMAMEIES . Orlien S (2003 IR T HRARMBEBAEE IR, HETHI BN KBEELRE.
KEMAGEKERBZAHRMERE. van der Sman % (2005) B35 7 S 7K 2> (K& B 0. 7~0. 85) 3B AN
B, A DU AR K& B BoK 418 BER BN & W B BB LR B, K EE KT 0.9 Bf , LB R s K
SIEE 0.7~0.9 ZEE, K HBEEMNEEYE R, XSGR AR HAET IR P B HE RS
BEMGEEEESHRRUALRSE,

5 E TR, UF 9T B 18 EL 63 B0 7K 43 fifk IR R S 1 b 2R R BB | B UK ‘J—iﬂ‘iwﬁxﬁf#*ﬁﬁ?ﬂjﬁ#% 530K~
MRy, XERETUEERE~IBY FUSE URATZ . BAOMEE . BETHAE.

4 Hit

BRSO EAREIEP . KFESBEKIEE FESNELR AL KSESBRAABNHXER,HRT
BEHREK A, EFKSSERBHMERTRSE)., YEBEKSSTEKRT 24. 08 %0, 7K 4315 B (L4
0.77~0.98 Z A 4L ; KA SR T ZMEN, K EEREMEMK. XTFTAIPSBEBRBRMERET, GAB R
BARTHBETHATEFARIARE . GABEMERH T/KAEE 0.13~0.98 Z /8] Z MR B EHKN 8L
FEMAMASEER0.0820g/g TH, LWEiT DSC 4. B TEH T KIS SESBMANEHEFE. B
BB ML E B K A . BFRA R (DA LGE T GAB BRI M E#Mim Ta B h kS & 8. K5 E
B OFUEST KT E-HREAME KO SR-BRAKT BTN EFANGELS S HHERTERE K
ER EITRAE.TREMT T 204K,
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