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Abstract:Differential scanning calorimetry (DSC) was utilized to

Key words:konjac glucomannan;

study the energy change of the gel for konjac
glucomannan (KGM),soybean protein isolate  (SPI)
and the mixtures of KGM and SPI when
temperature went up and down. By the DSC, the
heating curve for a gel of KGM (15%) alone
showed a main exothermic peak, while the SPI gel
had no exothermic peak. When the gel system was
mixed with 0.1mol/L NaOH, there were exothermic
effects as the temperature went up. The exothermic
temperature of the gel for the mixtures of KGM and
SPI descended with the increasing content of KGM,
and when the gel contained higher content of SPI,
the exothermic effects was obvicusly shown in the
heating curve. But when the 0.1mol/L NaCO; was
administered to the gel system, the exothermic
effects only showed in the heating curve of the gel
formed with KGM(=13%). The results also revealed
that all the cooling curves for KGM~-SPI gel had no
exothermic  and  endothermic  effects, which
suggested that the KGM-SPI gel was the thermal
un-reversible gel.

soybean protein isolate;
gelation; differential scanning calorimetry

o J 25 TS201.1

HERARIRAG . A

3 455 . 1002-0306(2005)03-0049-04
R EH: 2004-08-16
EEREN: M, 5, 8L 8RR IEAFEFX AL LAY
HAREF @ L4,
BEEWH: #&4 6 K4 F %4 (2002B0011Q)F 3.

EOREESSHEAKBRTMWAZEEHAEES =
FR 2 =X, B 3£ 5 (Cosolubility) . #H 25 (compatibility) & 4~
#H %5 (incompatibility) . AHZA B A 5 285 0] FEK %
M EAZTER, Ko FHEETFHE S8 N0
BIITIER  EREEYW. CAENREH . HET£
WS ERRNE T LR AEN S =W EE ik
H R mE N — e S R A2 S 11s 3R
EORERUBEEE HERERESEY . R EOE
1% 11s BR&E SRy MEIR EE . SE B R 5 248 G WaiA
AT R SRR R B A RS SR RO RS
7B Dol v a] FI/E R B &AL & B gL ksl (AT
BB A B Y HOBL R 2 O AR B R I E A TR AR Y,
HEEASTE SPL M A B R RH BRI LR 42
v G R P R K P R R v e L g e e 0 R BE RO B 1%
HRAE TR, Koo(1998) M E4= 4 .SP1 5ERE &
JE IR T RS R B,

JBE 2= H R E
BEFEHIEHA S, ER—MIEE FRKREER ST
£ . A H D-EAMEM D-H B 1:1.6 4T
L, LA B-(1- B EER G K. KA KGM 4
T RS RAEIW R ERARY., BREESEHR
MAHE/ERAITROC A ITLMET, BXF KCGM 5 K&
43 8578 I (soybean protein isolate , SPI) iy 43 B 1E B A%
BFFEARIE D

T REHYHEMERZENZNL, REBAL,
g, TExEAAEENE S FEERE
RIAEAk , BRI T A R B R X A AT AT 5E . DSC
(Differential Scanning Calorimetry) TE /= 45 F 5 HEH 1
MAEtSSE VHTWEREG YRR, IR
RA VB CE AL R SE ORI RE BN Ui B B
AR R RN I EHE., HEETE
e R L R B A A R T AR R n W AL 2 A i
2, g5 & AL g sE . Ead DSC ENE Ay A AT
R 5 41 R AL 4y 22 8] 45 R A 55 B3R W A8 B4 RIS
AN

(Konjac glucomannan, KGM) >4

2005 £ 3 49



W55 ®

Science and Technology of Food Industry

A EZER A DSC AT AR U IR IR B B S
HHRE S KE 54 8 E O 7ETE BB S 2 A +E B
YERIR B200 N T R BT BB -8 B R & B B H it
Feml.

1 #R5FZE
1.1 #Rl5iEE

FEER RS & KGM 85%, sl #R 1 71 B 2= Fh
M LTEAERAFREML, RESEEAR SEAE
0% , BRI =T &M AT RS e fkgikF 15
A4yt

DSC2004 %2 77544
Scanning Calorimetry , DSC)
HH-8 # B 5 1R /K 549
1.2 LWHZE
12,1 Fefhdila kRS B E N 15%., 55 7
B LA R &5 5 G FE RIE R . 5% 3h 5
BUAE _EAALIE S
1.2.2  KGM-SPI 318 % ke 2= 7= F B #  Hr il 2
ERFPMEBENEEAERFEETWER AESMS
s RE S5REXRZN - A BIENE TR
HWARFE L DSC W43 A2 . — B TS| aMzEm ", 55 —
HF TR, AR R B S DTA 4y Hr ad s
HEMRN, MERFEETMNERES SR
PR ZESEEXRN —EXHEAR, EREIEF . FHiL
FE SR A R Rl K SR Bl A R AR B Ll S B R B
BN ARKFFREMN RS TS iR S
YR AEVR 2 EMGER BB RST . ilAE kA
45 EAL S BT R P A RGN IR R E S
FE& by, ML B0 =g, MRS IR
P8 B 2 0~100°C; 8 B FH 28 TL 3 BE - 5.0°C/min ,
2 BR5WE
2.1 KGM.SPI R EBGWHEKB R BT AERKN
DSC A# sy th

ERFMBRIER —F AR, HEARE
R AE R T IR B R R AY o R R 2 ) 2 4 TR
AR R IR R, R IR AT 3R 15 89 DSC fh
2% ok o E PN IE 5T 40 T & AR AR R AL AR 8 FT 2R 1 iR
BE . MRS AT IR N L R R P eI As T
TEEREE .

VLK T Bo il B MR BN 15% 89 KGM ,SPI &
ZEMBEYIES MRS, MET 5 AR
iR R R L, B R ER AL B
TEMAE S S L R EEE LR
TR LA DL RO RS L RESEE R

ME L ATUES, MERENF S, BIME
KGM .KGM 5 SPI Z kb 6.5:1 1 2:1 Bf, 43 BI7ER
B 27.5°C 27°CH1 28.6°CH — N B A g, MEE

= 5BT 0 F 1 ( Differential
s E NETZCH 2 7 s
ST E RN ERAA .

50 5005 FEE3W

SPI & & Ay — 3, 0 KGM:SP1=1:2 =% £/ N
SPI B}, DSC g 28 bR 3= 80 B 0H 8. 9 R B 0% 330 34
WL B PR T SPT 7K i M i W A R RZ i R L ]
X KGM B A B B rgszm , B = (g g 5
KGM B HF AL F - P R IS T R S AR 50 B B ¥4
LEEILET AKX, Mm% SR E FEE KT
KGM B B RpE MR E . MEWrsRirsL , KGM 5F
TriEan B g M, T H 437 18] AT £ By &8 4 1 T 958 45
o ih k. T DL VR Sy 25 15 40T R R 0 CHR 2 A A
Dave et al(1998) & 3, 24 KGM KiIFRRIEE 1 7%
At 73 W a (liquid  erystalline ) 77 24 , B B I 5l & & =2
J& B T SoRE B I R W55 T Hiral #R38, 24 KGM
R T 8%8Y , B IF AN 2T R BE BE fr b F 041 1R R
KGM 45-F[al By T 28 & 55 T RIER 77 . @‘J‘?%%
I A 43T R B — 5E R W AR B DR 54 . TR A
T ERES NS R ARE TR BT J\_lhﬁ
SRBERE . BT S KGM 7] {5 431 2 [8] 14 422 fih o5, 2
2?- A E 5 R AE, T‘£dt%ﬁ*—f‘%1’ﬁﬁﬂ?ﬂﬁ}i?

S A5 MmIL A, AT B AR AL LY, i 5 2=t %
(200’7)8’35)7(9‘2 e g0 ﬁﬁﬂ]ﬁﬂum)\ﬁ.a‘énmm
Bip KGM N R @A . (BERM &4 T KGM &
W JE 7= A T B & 4 A X

1:KGM3.75

texo  [2127.0C TEHEHO  2:KGM3.25+8P10.5

—0.15 3:KGM2.5+5P11.25
4:KGM1.25+8P12.5

-0.16

= \/ 5:3PI3.75
£ -017

A

= -018

T 0194 [1]27.5C 3]23 6°C .

S o0 A 2

-0.21
-0.22 {1

80 90 100

10 20 30 40 50 60 70
1 KGM.SPl K HiR & ¥akf = I O i
T 5 ) DSC $E [5

B 2 Ay B A 5 e R iR A

SR A AY DSC izt . M

0.451 T exo [:KGM3.75
, 2:KGM3.25+5P10.5
e H:
BRIIO SR M2 5SPI1 25
0.40 4:KGM1.25+8P12.5

5:8PI3.75

DSC(mW/mg)
=
(5]
wn

[2]63 2%\1\“\ /

0 10 20 30 40 S50 60 70 80 90
HECC)
B2 KGM.SPI B IR &%k fe bR ol 22 b
%I RZAY DSC #43%



B A LA S ERIRS R BER A R sk
BT . BE 39 KGM 7E 63.2°CHT A — /0N 719 N By g |
KGM:SPI % 1:2 &), M7E 63.2°CH1 6°CabTE 2 F~/ i
W PR, HL T A i A VS R R e R R g | 1 R S
BV B RS iy A A A S L — PR AT e TR R A
TR AMER DSC 9 BIZRENE WA B iR dh 46
— IR R | RERIR BT A B Y B

Fh g 95 C AR, B AEsh R I R AY
LI PRI 14 S L AR Y TN BR SE AR PR TR, T X 7%
T VR I ER 4, R IR T RN S e .
2.2 KGM.SPI| B iR & ) 7 55 1 1 7 & 7 B
iy DSC 2 o #7

L 0.1mol/L {9 Na,CO, iE R R iE 7, Be & &k JE
B 15%i KGM K H 5 SP1IB-& %4k 4 EES L SRG
SrBNNE T 4 SRR TR N R T AR B Y DSC o H
2T b ERLE 3 & 4,

[212L.7C [1]23.3°C
@ e [3R0.4C [140.7C
02 \»&’[3]19_7% w\\\ =
)

025 \/—‘\\\_
&0
& .
S 03 1:RGM3.75
E Na,CO), 2RGM3.25+SPI0.5
= a,C 0, I i
Z 035 3:KGM2.5+SPI1.25
a o 4:KGM1.25+SPI2.5

-04

0451 ] \

10 20 30 40 50 60 70 80 90 100
BECC)
B 3 KGM.SPI R EREAWEEEA RIS
%of 57 (9 DSC # i
0.4 Texo A .
0.3 > 7/
i

0.2
e
£ 0l
=
E 0 1:KGM3.75
% o4  2:KGM3.25+8PI0.5
a7 Na:COs 3.oM2.548P11.25

-0.2 4:KGM1.25+SPI2.5

-03 5:8PI3.75

-0.4 L

0 16 20 30 46 50 6‘0 70 86 a0
RE(C)
E 4 KGM.SPI X HE&YERRIERETRES
X i g DSC $43% ]

ME 3 A RLEF W, B KCM (15%) &
23.3°C L — e g | 13% KGM+2%SPl B9 iR -& FE M
M FE 21.7°C4b A — g, H AR 10%KGCM+5%
SP1 il 5%KGM+109%SP1 £ F il 1o F2 I A< 7% A PRI

MREE®HH

Vol.26,No.3,2005

L FEAE PR AR BV R R RS KGM & B e
(Z13%)1ARE R . 5K R s FRIR B2+ L L 7E 55
Bl R £ 4R 1R IR O M RS . FIRS U B Na,CO, X
KGM X H 5 SPI R & 4% e 6 vk A — 2 B2,
Na,CO; F IR EEEL , BRI A T KGM Ji2 Al &8 iz
ek iy . BT Na‘B 1 % 4 3R 20 A4 /K A4 A T 1 55
TR FZEF KGM 5K 4 FZ ey S #EIER, SE
KCM 53 F2ZRIE SE/EHAE SRR ESA, I~
AR5 A X, IR R FHIR ST R R IR X PR AR R &
Shh, B4 a9 IR T E 2 —FER S
. BWE S /TLE S, AEFRETE S Na,CO, X7 SPI
BB s b B . 43 BITE S4°CHT 67.3°CHY F 3L B
A =AY IR B g

0214 Texo

DSC(mW/mg)
)
N

3:SPI3.75+Na;C0,

1166.9°C

[

[1]54.3°C

10 20 30 40 50 60 70 80 50 100
BIE (°C)

1815 SPL7ES WM& 4 F % A9 DSC TR #0% E

LR EABRRNE W EEEHFBEmN. W
% TH T B2 T AR B A T ER N T A R 5 | RN HE
FROP B A YR . R pH 5 B A S SR &
HOES FoR ke, BT EARS FREER I/E
FH-F R P RETE BRI, aNSR pH BEIR S5 1
(R A e W - 2 il D A == B o2 R ol £ B =-A  B = = W i
MERE, BRRIEREY . BEETE SR KB
7. FRHEIX —HE . Na,CO; BN A EF e 28 T 4 FRAY
pH Fig2nn SPI AT 40 f7 , S EE O RIGERER
RO AR . X TR B Y T T K P A iR
2.3 KGM.SPI B HR &Y 7E5R 5 158 f& h Bk
f ) DSC A o

LL 0.1mol/L A9 NaOH &% a7, B S E
Y7 15%89 KGM.SPI R —#H mMIB&WIL 5 R A
JES I RE T 5 R S TE TR AR IR T R T A S Y
DSC g £ 25k, 55 R WE 6 .18 7. & 6 A FHES TR+
B4k . B B AC A, AR b AR L sk 9 KGM |, SPI
REHBAYEKEF B IEP B F=4 T BRI .
$# BE & 159 KGM .139% KGM +2% SP1 . 10% KGM +5%
SP1 . 5%KGM+10%SPI | 15%SPIL i 7, HH#viE Bk
WA 43.4°C .25.1°C .20.5°C [19.8°C#1 83.5C .85.6TC,
& KGM (e &, BE KGM & 8 1y u 2 Bl R &

2005 £¥ 34 51



# 5 5wt

Science and Technology of Food Industry

BT . X 5 M0IE B B 4 T 55 B R &R S I 4R
B R LA R AK R BCR B A AR R
AH— oA R KL KGM & F Bk AR & P i B8 7k 438
BN GFAL B TS Bk A58, g il 5
W) S FHE RO 5, R A9 VR B (R AG . T SPT &
B E HORE &Y L 10 5% KGM+10%SP1 F1 15%SP1, I #&
i 83.5°C Y 85.6°CHT Bl Y R0k i A 0 . X 5
SPL 1) 18 G045 ¥ B 1R & A5 A W 30 28 ek sl 38 o e R Tk
A EZRAREBIINMMEEEREGX. B 7R
FE S TE FH IR E W IR T R T FR B A9 DSC Bl £k A8
1t 5l& 2 —8¢, B35 ITTE A BT IS A #A AR B 200 6

-0.15
t e (5185.6°C
#):NaOH 1143.4°C
-0.16 1.KCM3.75 [/,\] /\
2:KGM3.25+5P10.5 {
?U_O'” IKCM25+SPIL25 [ i e L N
= 4KGM125+8PI2s S L
S 0181 sprnzs - " \\
B h )
E 019
5 .
D]
8 020
-0.21
-0.22
-0.23
10 20 30 40 50 60 70 80 90 100
BECO
Bl 6 KGM.SPI K& EiE & 4%k e 7t IR #E
%t Bz 8 DSC $hi &
Texu
0.50 1:KGM3.75
2:KGM3.25+5P10.5
=045] WHM:NaOH 3.KGM2.5+5P11.25
& 4:KGM1.25+SP12.5
B 5:SPI3.75
E 040 T
[ &)
U
[}
0.35
0.30 5

0 10 20

B 7 KGM.SPl IR &4 & e pER it 2
% i DSC # i &

3 #ig

3.1 15%i) KGM 78 K % & 5 B0 A58 B = 38 98 1
HERE S BT A BERE . BN PVR EE R FH s g R
By RCRRRORE , TIT 35 o i A2 17 5 R 5 7 AR YL T
ERMREDMHE, X WIHHE S E T KGM &k
TR EE R . T 15% 14 SPT 7K 1w BT T% i ) 8 s 76 F+
I R D A R A, BN AR PR AR T K
FRESY, VLI E BRI A BT SPLEERE A9 AR .

52 "2005 F£HE 3

3.2 7 KGM/SPI £ BRI Aot #2 oF , KGM 5 SPI
T ZEFTEE BGRE RERE , IF Hizad R AT
e T IR AT S EE R o

3.3 X F KGM/SPI MR R R, e FH it B b, i %
SPL ¥ B3 hn ik POR FEZEH T . AR &
By A e 5 KCM ¥R B2 & DA 5¢ , JF B 5 Frab A |
OB PE i 55 A B R OE R

SE W

[1] Yoshimura M,Nishinari K. Dynamic viscoelastic study on
the gelation of konjac glucomannan with different moelecular
weights[J]. Food Hydrocolloids,1999,13:227~233.

2] HEAERAFEGRL EBEILEARLERIL 25
#4,2001,22(4):90~93.

[3] Nishinari K, Williams P A, Phillips G 0. Review of the
physico —chemical characteristics and properties of konjac
glucomannan[J]. Food Hydrocoll, 1992,6:199~222.

[4] Case EL, Fuente BTDL, Cuq JL. Effect of SDS on
casein micelles, SDS—induced mild gel formation[J]. Food Sei,
2001,66(1):38~42.

Pl 3EXRERGAARELBERORAMAEWAAL[]] L
B e 5 K #%,2001(3):34~35.

[6] Vipul DaveMihir Sheth,Stephen P McCarthy, et al.
Liquid ecrystalline,  rheological and thermal properties of
konjac glucomannan(J]. Polymer,1998,39(5):1139~1148.

[7]  NishinariU K, Zhang HJkeda S. Hydrocolloid gels of
polysaccharides and proteins[J]. Current Opinion in Colloid &
Interface Science,2000(5):195~201.

[8] Willians P A, Clegg 3 M, Langdon M J, Nishiinari K,
Piculell, L.

carrageenan/konjac

Investigation of the gelation mechanism in k-

mannan  mixtures using  differential
scanning calorimetry and electron spin resonance spectroscopy
[J].Macromolecules,1993,26:5441~5446.

9] Boye JLAll Llsmail AA.Use of different scanning
calorimetry and infrared spectroscopy in the study of thermal
and structural stability of a-lactalbumin[J]. Agric Food Chem,
1997,45:1116~1125.

[10] g3t 2 HER ARG ST HE M 7T A i,
2001.

(1] 34 &, & 9 i A 5 [M] AR AR w0l X 3 et
1990.102~107.

[12] FR. BEFHTHRERENLZHL]I]. FERLAF,
2002.35(11):1411~1415.

[13] Aymard P \Nicoplai T,Durand D.,et al.

dynamic  scaiting of lactoglobulin aggregates formed after

Static and

haet—induced denaturation at pH 2[J]. Macromolecules, 1999,
32:2542~2552.



