S

R TR AN K iR S T B pE(Mw 306.76kDag 7 A 5 £
(175.37% 4.23kDa)s » #-p = f67 b A 3 $2 %7 B2 § §me
(221.2Da)ff f-5 7 RpEA &) > A B3 0.0BME i3 ik 3 7 I Ok
Boowos WE B R 2 REH

FoAs Gw 0L BREF F- ~#3 2 Rf T 98-100C - 10
Lo T4 E 75°C 0 & B4~ 7 kA (0.025- 0.05~ 0.075~0.10~
0.15-0.20~ 0.25% 0.30 g/ L soymilky %~ BpEA & #4LEF Ik -
FRNERY v FLERBRAFTFT A LRAST KA SLE
Boodo BT REASL B RR SRR 4o B RUA
BRI E R ey o~ oREF A5 Bk 4 s T 25
FHR e FZ I BRI T RFERRZBT RPEA S
e r B ’J\» WS 242 FEAR(0~05-1.0-15% 2.0ggum
I L soymilk)2_ 3 85 &8 = #% > F Pl 8 A S22 k4 s Fd Fw e

SRR R o (s RIRERZRE TR o2 1 CaSQ
SATREUE BN FIEFIELBRRELIHEBR I R o

FRER BT KA SR kAR S 0.29/ L soymilkps > ¥ 2
Bt v PRAF I AEWHFT BT RBASBY S~ 2 RUHK 2
BB RBASLATRA L EERZAT kS 2N TR
£ H g A 5| i 23.83-17.72 g / 100 mL soymilkB6.67-79.136 %
280-40NTU: & H Fv 2 wied 2 k4 Rl & » A 4 & 72.08-
93.74940% 52.80-64560 - e K> wm » BT RpFA F2 ~»+ &
g BERLBE R R T 45 L BF HAT G -

|
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ABSTRACT
Chitosan (Mw 306.76kDa) was hydrolyzed by NaNht@o
different molecular weights(175.37 and 4.23kDa)Séthree different
Mw chitosans and glucosamine (221.2 Da) (chitosadyxcts) were
dissolved in 0.05M acetic acid at different concatndns and used as

coagulants in making tofu.

The research was followed by four steps. Firstynsilk was heated at
98-100C for 10 min, then cooled to 15, and added with the chitosan
products of different concentrations (0, 0.02550M075, 0.10, 0.15,
0.20, 0.25 and 0.30 g / L soymilk).The optimum canmtcations of the
chitosan products were determined to obtain thedresein coagulation
from soymilk. Secondly, tofus that were preparednualvidually adding
the chitosan products with a suitable concentratiere determined on
the protein recovery, moisture content, tofu yiedier-holding capacity,
texture profile and whey turbidity. Thirdly, konjac xanthan gum was
added at different concentration (0, 0.5, 1.0,ah8 2.0 g / L soymilk) in
the tofu preparation with aim at improving the tefwater-holding
capacity. These tofus were also determined onlibeeaitems. Finally, a
conventional tofu (CaS{as a coagulant) was made as a control in

comparison on the above items and sensory evatuatio

As a result, a concentration of chitosan produt@&2qg / L soymilk

gave the best protein coagulation. Tofus prepaigdtihe chitosan



products (0.2 g / L soymilk) as coagulants shovirad the lower chitosan
product Mw the lower tofu yield (23.83-17.72 g O0biL soymilk),
moisture content (86.67-79.93 and whey turbidity (280-40NTU), but
the higher protein recovery (72.08-93%%and water-holding capacity
(52.80-64.56¢). On the texture profile, the lower chitosan pratddw
the higher gumminess, chewiness, adhesivenessaadddss (except the
glucosamine coagulant tofu that showed same deogemshardness),
while the springiness and cohesiveness showedamdi#erence as the
chitosan product Mw changed. Adding &5konjac concentration in the
preparation of chitosan product coagulant tofus lile¢ped get more
water-holding capacity, protein recovery and lekgwturbidity. The
konjac addition also increased the texture profiieies of most of the
tofus except their hardness that happened decgedsirthe sensory
evaluation, the lower chitosan Mw were in the tpfaparation, the
higher scores of sensory evaluation, especiakkygthcosamine
coagulant tofu had appearance, flavor, mouthfegltatal acceptability

scores closed to those of the Cag8Gagulant tofu.

Keywords: chitosan hydrolysates, glucosamine, tgifld, protein

recovery, water-holding capacity, konjac, xanthamg



pP R E Famre B UL ek R fﬁ)@ﬂ,féﬁ@ﬁ:ﬁnga 0 T
= A7 F(chitin) 0 £ RERIA R R R T e fUdT 2 ¢ fiE A (acetyl
group)r 7 A = ® pE(chitosan)(=% > 1995)> &~ RpES i alpas
WE P GEE T k25 A FokfRAE 2 & 7 & pE(chitosans of different
degrees of hydrolyzation)izgd: %~ REA -3 R 2 R &
(cationic polymers) 3% 5 #= 3 dR &4 0 0 B RpEz Hokjzd
b BEE F-0 B2 2 R4 (knorr, 1991) R RE K R 2 R
e E R o= iy id fq(Ikeda et al., 1993) 4oyt ¥ FE 7 B v BEeip
® fpiaieg o 2 B Ry HUE%(Qin et al., 2004)4F i (Yen et al., 2007)
% *¢ i< 48 € (Ni Mhurchu et al., 2005§ z_ 4 2 54 -

2B Rl BiBARY  HERA G PRI RS 2 R
SMAFER I FRAARS B2 EAY 7 AREERR
T %”%‘xﬁ%p— w%\ié‘:f#’m Foo T fodn T2 f R 0 R0

BEAR VUL F R/ TRBEIEF LR
PO OTAL RS B @A ks TR 87 B TARAHNUAL
ER BT EFT2 R (R{om > 2006)0 FloUpEE KRS T RpEL
KiEp L g e K RAR S A B EA T CEEREST R
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Glycinemax(L.) Merrill » &< ¢ 5 soybear & 5
AEHER E > %5 EF(Leguminosae) -7 1= I 4 (Papilionoid
-eae) ~ & jh(Clyciney. - #2 ¥ A Zosgap? ¥ H k3o
-fEF TEP 23 ) hEH A E DR f;ﬁf’ﬁfé_r’?ﬁém%’ﬁx
EE s 2 d 37 1iE 50% 0 Ay TR R DR B FLEhz d
At 2 R FP A BB PG ﬁﬁﬁjﬁﬂﬁ5ﬁiﬂg,
1997)c @ p A £ B S h- BRI Fm T H 2B @A
R p A4 ¥ £ehe L 85 (F > 1992)-

s eR VR R %5‘,\4,3 o ”‘E’ﬁﬂﬁf-ﬁff@i
o ¥ A AR ok ER VL S EREE AT

ﬂ&o%ﬁ*ii%?5%®~%E‘§M~%E£Eﬁ?§°%%

e lst CERERECERS - IRLTIERE A EH
LRleng e & 3 o g B " M B (Teede et al., 200Rivas et al.,
2002)~ e ok g F-v o~ FHEAT R BRI R sk o BlAe iR SR

FEFE T A MO REE A S 0 Gl4eF i (Messina and Loprinzi,
2001 )43 5 A (Messina, 2003) i g 7 on L <03 2 5 (Atkinson
et al., 2004)



1999# 10" » ¥ W& &% 4 ¢ 1 5 (Food and Drug Admini
-stration)> 37 + & ehik B 2 #(Soy Health Claim) ' fie & <45 v 2y
b7 2 fﬁ’?%ﬁﬁgﬁv@n% ) E X255, % B v 0 T R M RS R
e S p B ET 8 R F R B MR R O iE onik

TR RS o

A
Jan

? N7 30-3PopEag 0 ST Zkk > BV IR EEEEY o
ez B ibE 5 (41-68%) 0 ™ 7 %) 1000 % pE4E - 4ok FRe

(stachyose) tf # #&(raffinose)s gt -k i* & 4 o 77 3 Bpor > o >0 4 48
WU oA TR L kA AT B2 B i i
N SR RA B AR DRI o B B EKEE
AR RARILE F R BIE R D 0T R AT S R

43X B2 BRI B A TR ST R G R a2 B
% 2 2 @ &% 4P % 45 08 5(Quak and Tan, 1998)

S 2V 22BN 18% T Y 77 869 kv
P RS 0 M % T R ALY i b fk(Linoleic acid =t I b AL
(Linolenic acid)z & { & i£ 629 ; 47 {v7g ¥» f& 14 13 1 B (Palmitic acid)
dEE 55 11% d”ﬂﬁﬁ“ﬁﬁz%ﬂ AL Bk A
b IR P EAR . AEFERNEASY > A ERTH



HRpeReg 2 F & P EPFREL i d (> 1997)-

SEB7F H40%2 30 B ARBPOE RWEREFDARE T
#-L B Fv gm,\ 5 2S~7S~11S4r 15S %3R4 » M A F &£ el A 4o
2SH9 Fh AL EZ - £ E5F 2B R0 Fo 4ok Fe9 fadrd]
| (trypsin inhibitor): 7S84 1 & & 7 3 *1 % i f=(lipoxidase)- 90%
Ik d-9 o F2 & conglycinins 11S3% 4 R 2. & glycinin & < & ¢
A% F-v F o 7 121 = H ~48(subunit), & B8 2 Bk o ¢ o2
Foh- wapHiips £4p 0 16SHEE MY £ £ 9 5-10% &
PG REEE 0 T AR WS A (4 1994)

~2¢ A3 &R F L 7SIr11S ik & 0 5 70%(Peng et
al., 1984; Saio and Watanabe, 1978}* % & 3-v F &2 & 4 5§ %
T ORI e T L AHIES B FIE{ - Hen fFo

a. 7S~ £ #v (B-conglycinin)
7St 8 kv ~+ 895 180kDay 2L &d o~ 2 yE= B=tH

A 0 = K ¢ 0 B-conglycining g £ A F 0 B g gk iEiE
FAIApRE o TSA B R A6 P pH X B s R A e

¥ 33T AE(1>05)k% 2 M+ g A (1<0.2F ¢ =
o H A4 o 7St B Ry AL > 1B gk rd 4

Gooom A R AFRHs T TR 4R L EEdEE d 4o



b. 11S= & #-v (Glycinin)

11S+ & v » 3+ £ 5 350kDa’ 1 & d 6 BEts % *x(acidic
polypeptide} 6 i d 2 7 *~(basic polypeptidef = - & & & 12 fFan
GET AL o 11SH B v aUREA L > 3 rumLﬁﬁf BT
A ArEAES AL 0 P AR BEFRMas F TR 4 P FandER §
Q;t o

C.7S= & 39 fr11S+ & H-v 2 f 10 4|+

BAX 7S2 11S2 pl % 2 4.5-482 F > Ld Hd St h i

XEARa G AR L BRI EE AR AR o

3 4§ 7 Fri% 2k e (sulfur-containing amino acids)z £ & % § > iz =

B39 F¢ 11S+ & kv #77 3 2 7 fepk(methionine}r & &k iz

s (cysteineyrs £ £.7S+ & 39 13-4 » Fp LLT; 8 % LBk k3
11S+ & 36 F & § @+ 7S+ & ¥4 3 (Kitamura,1995)

ABEAF 2h9 FhEL - s I* T ag B!
dre Fen@Biia 5o 7S+ B kv 87 11SY 7 Fld & r]éi’ﬂ%ﬂ]ﬁﬂiflt e
Mo A R RV A SRR R LR ARAN S R 0 7S+
B kv B4 p AsE9(self-supporting gebl 15 2 5 f s R R T

PErF R 5 057 7Sx B kv kR FiE 7.5 11S

pAEM2 EE L e BERFE100C o BRT B

+5 R 5 05 7 11S+ & %9 kR 7 & 2.5(Mori et al., 1989)
& %;ii}é FRRARFE > 11S+ 8 v Z AW RR TS & 9

M % F OAARAT N F § BERL-0-P fn(gluconos-lactone: i - GDL)
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FAFMT AT LIS B hv B RETEMEST > ¥ RAYRAR
» 7S+ & 3¢ B (Kohyamaetal, 1995)e #H d 11S+ & F-v #7
FFIZ B R TSHRE ~ Atk D R Ak PR F R TS E
v X R Uk 3 MR-k 4 (Kohyama et al., 1995) 7 &
AFR m o B BRI A FlbcEom R ED FaRY A2 R
WAHL2 > e B o LIS H-6 T A ST hE ot TS hn B A A A
B f 11Skv ¥ e F2 et ~ P ol B TR+ - -
gm EROFIEAB ERATAR

4. g =~

SE 8§ S Y e £ 3 2 1500 mg
)

/100 gret o 4p 7 BpFRK > fﬁﬁp\%r‘%;ﬂf*"?ﬁ?’%
AN I S SR I t‘"ﬁ'gﬁF BEREMFEZ AL
FH 032 062 % 2% o iapk 2 F E(L 5 A% 0 a-Toco

-pherol)~ % & & % (dietary fiber)- % pE(oligosaccharide) “rzi*q
(lecithin)~ £ & Ak (isoflavones) & # (saponins) {& 4~ & fi (phytosterol)
Fomtepat 2z E 0 o “,fjs’&i% B2 24 2 C# > Hok
Bt FTE oA F B EER TR F 0o PRI G AE
- fEFV A > BRI R S R R g s T
S e AR LAY o PRRRRC ARET L5 "R MUMR R A kY
(low density lipoprotein LDL) ~ # = 3 % & "5 39 (high density
lipoprotein> HDL) ~ Fg 1 # #% Al i+ ~ SEp P 3532 A Ff] i4 ~ FE 7 %
FE RS s MR me s S AAS LR LR B B AY s
M85 (32> 2001; Wit, 2001) B Sk B> Rt 42 - 8> »
¥R fiptEE o FLETRER AT R RELEDR
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;v_

N TN i S ??Fﬁ'»nﬁ? P ' MERRR R RGE LR

b :‘E-(/.T— » 1998; Wlt 2001) n—\:}'ﬂ z ,/‘\*\ K ood g ﬁ 4580k rT‘J’fgr

#—%:ﬁ‘la\ll»}‘?ﬁyﬁg_o a %ﬁ_a SR L R @ i TR KR R v B
Wb A 25 G s ok (M 19995 Wit, 2001)- .4+
55 PRI AR L I ] G SRR RS T o M SR
RH L Frhg e % (Wit, 2001)-

N

Kol

}gﬂ"

(=) @4

f%%é;ﬁ%ﬁ;%’ EFEE v 164F > d 7]
Pofd ~1183E@E»p A RGN BIHTHEDR LR
ER ALV URIFEA AL BEEGa SR &Y B 8 FE
AFERPBRER o T B FOBRT T - BERAM - M
Frig s~ % 39 F 7 £ (Caiand Chang, 1998) ¢ % % j'it - & A 14
Kty B A chit ’ér_?);’c"" °

PRERASOFRT S Al AR FEY M Ereh
RADABFAS  WEED F DG R A A FERH
ERGDAFE BT HEITARFR R E AT L R R AL
VERA SR LD R - o
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B AN E RS N AR L
RFTIVRAE » Be R R-KEH a2k KR 10CH 22 18]
P 18CiEe 12/ P 2TCiEe 8 FFo L B kaibi 2 4 &
ko kBASREA B R U ERPER . RRRL R
B il e A AL o U E A 0 AT R R R W IR
e ’er o LPFEE B iﬁ%zé #r % 70-80C - %&i'}]ﬁdﬁﬁf@:é@(’\ #HET)
¥¥Hhr BRFEHEWEE J\ v 2 R EBFERT L BB R
3T A BB > F e RS R ARG

o~
=]

Wee gLk G WA B etk Bl R 2565 0 R
R 95 2 RE 0.306 o A HRARI(FRLLD)B fF > s~ mIHC
Rt 442 70-90CHhR kR B R & REFIFRE S
20-304 4h @ 2B RREI BN BRI BT B

P R MR RO o Rk RTR S B
o BB o d N B R YR LNEET AR Ak o 8

FIE S BE T R ko Fla flz ¥ & B

‘1‘]\5 y 4

e

N

T2k o
. £ XER
FERERYZ S g IR SME AR > #T 2RA

Lr
# 5 GDL> mEH R * 245 2 0300 - A M2 fopt o 4
B0 Bk A NpEBAE D 0 T Fe9 L %A F 14T (negative



charge}¢ F-v & & & 2 £ < (repulsion): # ;2 % & 5% (Kohyama et
al., 1995), 4 ¥r2_& ’J‘fﬁv > FA GDL» £ REBF- X Ac@ o %ﬁr}
GDL % #.-k 3% = § F #pi(gluconic acid) # & 31% pH & "% i« »
PAeH AT o oA KR Fd H A 3R R B A(-SH)% = A
(S-S)~ g kAT I @ 25X 8% o AL ES T 5 &G

Pz BB e H BB ARt o0 B R
WERERALRYES f’f R PR e
WEARY Wb R BRALT PR L FlE KBRS LIVF 0 7

Lo~k oo F)pL— Al KV - S V- B

FC LIPS SN

iﬁ:‘é‘%’%u@%i

—\_il %“9}; o ?\F:Fﬁ';ﬁ.p;\ °

[ba i) .E)\-

4. % & K

SR AR SRR A € SRV I SR DR P
M FBE FZ KRB 9090 A At Az B R HGE - LE D BN
KRS AR R T ER ARSI E R REFEL
ROk e A BREFE R REE Pl B B
KBS BEENIER o M RITL B BT 65CTH 4
ARR(F )R E BB Y 295 28901101497 F &
FRE S > LR BFIRRFP A LG
WA Y o e ENRL KB A HERA R B

m

Brdiok? I AGAEER T ZRFAHZ B L KB HH o
S RE R A ER B hL B RS Rk B R
NARE YA ERZ NH o B (5 A0CIE KRN BB R A
sk o g R {s > 0 100C ~ 3-5 ) AR §5% 0 2
W B0CH %= [ B BAEH A BFE - pFREY ErEF o

?% ;‘7“5.52)\;}?; /‘4 Wzg z%‘{ﬂ B /ﬁ’\ }?;‘I‘:m:i; 5 -5‘: %; ’ ?%??‘;}%g%fbg

m

o

—
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B%’}BE ’ ?' p%«}i? pj"g, (7% A o
(Z) BERFAAZF B

T S 2P A pHH 6570 22k > A F
v B2 gn-k Z& (hydrophobic grougp & 3-v B p 3% fdeFilfz e o
Hgrok A P\/ﬁnﬁrﬁ_’Fg’éﬂ: P2 R FAAFET R FR
A4 &2 %L % (Kohyama et al., 1995) § 4v » 4 ] #|4o4f
A GDL A8 CaTAH - 26 7@ ok T2lg i
F-v Bt RT3 FItEn-k A T 4p % & (hydrophobic interaction)
¥- 25 0CaT{ 7 Ak FREM A+ protein-Ca-protein gt ¢
11S proteint e-SH A Fl4v 4t 4 > @ A 4 S-S F 2 F-v
ot o Pl BeFr i v FRE AT (B- )

‘3\\-

FOFRAE L RS g FREEARY el FR
AT e F&EFaE & FlF 2P BFARFFNFIE ¢ £:7S% 11S

B s R B Y S R E R AT R R ‘Egﬁiﬁ@‘é@}]jﬂ}i& .
RRAEE o tUT gRgE bk S Ek (T .

1.~ 2 %9 F? 7S% 11S% H b i
11Se 7S 3w Fent o> &3 v f Wt A AR ehE o 2l

14 (springiness) % ¥ 14 (adhesiveness) ¥ 1+ (gumminessy = #% |4 ¥

B FE S TS e Tl B 57 2R R B o & 11S



denatured

native . GDL
protein protein @t \ gel networks
© ) O % /
e
® o
@ — —> 2ndstep aseresates
O O ¢
® heating O % \‘ /,
e 8%
1st step Ca*t CaZt

et

(Kohyama et al., 1995)

Bl- ~ % B %o #9984

Fig 1. Mechanism of soyprotein gelation

16



B0 PR SES G 0 11SHh=S H AR 12 - BE AR S
R RIS Bl AT R RIEY A - 377 3R
ERM o BRI R LG et kR E 4 ol 2R
fe% 4 > g 5% 4 A4 11S% 7S it s 2 F > d 3 11S
A7z encystinedi 5 0 At 11SE K gl Ft e+ (Saio et al.,
1968 Saio and Watanabe, 1978§ & ~ % ¥ [+ o+ & 11S& ¥
"EE ARG AAHCP R e %iﬁw P TSERE G EGFORI ok
¥ 11S? piad REE i § o 39 FREMY BEFEFS - AT
Fro 0 11SH-d FRE he BB Y > 977 R 7S E R
% o m PEFAE A W4 BB R BT FR L o

2. klE W

RIE ot Thdp B BER 2 RHEERY 2 REHIER B L
Brteoklent g Mg RFERER > » AR P FAFGRR -
bldc g Ko Fenfld ARy o FIRRIFE Ps F a3 0 7
FREPRFERADERAWB B A k/B 5 55 A A
2Rl gAY §RRYFA 07 2 5ok 30 & Beddowsir
Wong(1987ay )*va‘ dpdv o kB S 10 2T T R R e
FhF o MBEEFY RS2 o ¥ b Caifr Chang (1999 4+
P ERPR R EBBE P R B Y € TR/ E N B
AR oom DIREBT R AR o

-
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W@ o F@a” LR - BHFRLTGA o P 5 F * St
F# G AL 4r B (CaSQ - 2H,0 0 4% F) ~ Nigari (MgSQ - 6H,0
%2 CaCh)~ # 452 GDL - i7# %73 I * %4 (transglutaminase)
Fstv g B e Frc sk (Tang, 2007y Frpisf Bag * #15 3] i oh
e BRI FASFE > wheRH L - F Fk 12 Nigari #7
Wit D ehe o BARA TR > LR RIPRMEE R 2K E ;A
GDL ¥4 T3t g 2 Fenflag - H7¢ — B hiJFd % K5 e
PHEZDZ ~ & 39 H2 2T 8o FAFDP 9139 DeMan % (1986)
VY e dp D & ek AR FIE SRR e A T R AT
*oeue lp Ty PR A AR o FRPRAT - BRERAE R § BB facD
FE* RIpER o Y - BARBN BER S 0 AFE

& B o
d g it4Mel g (V4R 2 B F > — AR VL Liph 4l B AR 4E )
B ORH Y B EeRko Pl F VAR F V4R R 2 B R AR RE

Aot AT o BRRRAT T BN fia PIBGE & Rl R~ T ek
wHehE o P R R > BT

YRR L AT BT SR B AT B R ikeA i (bland flavory @ F 4P
fa AL T 5k H R 2 53 fek 2 § Bl 7 (rubbery
texture): 7 % #LZ o H s 7 3 4R 2 4o Tsai % (1981)~ Lim % (1990)~
Sun{r Breene (1991 Kohyama (19955 iy I fifesn @ ig & 5 7
7\ 2 & (Chinese style tofu) % #]# -

b. k&
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d % CaSQ- 2HO #-ki3 iR 7 & - B i 4ok & ¥ %
Fl & TR AR EE R /,Jﬁvé»ifﬁé?'lfﬁii’%ia‘izi BB~ g
BEEEFES 2T 2REE 0§ CaSQ - 2H0 H 4 £ 7 &

J\t; E‘ﬁ}? ?ﬁ_}ﬁ Abk’ﬂw%ﬁ'*’%"‘é}f’i’%ﬁh?%ﬁ ’%ﬁ
BRI F A F @y CaSQ - 2HzOm/’]‘4fﬁ@$F%’ 6 %l
E@%@%ﬁ@%?%a%ﬁiﬁ%¢41%’@Qéii%%%
£ 30 FILE FAFR S FREREFAS 0 FEAS
Tedentg i o Bl 0 F4cif £49CaSQ - 2H00 4 7 @ 3 3 fF
B HA S w e F ¢ &% «hE i (Sun and Breene, 1991)

Wolf (1972)% #4422 % 8 Jod FRPLTe Fens F itk
%E%i%%%ﬁﬁ e Lvk o B Skl & A A4 R FlE_
lipoxidase*73 - Tang % (2007)}p ! » A - L @WIvE &Y » 2
Bt #3104 40 R TG D - R R B AN AE
x> Lkt E %Hv@m.&éam;ﬁﬂ-éh%ﬁ@?@
+ & ¢ trypsin inhibitor# & » F]pt & F -4 & ]\ﬁ’iﬁu 95C b o

B HRILRE Frd AT F RHE RECREF R
AREL . BT A %g'f"f@f‘i‘éﬁ eI - Bae® B 208
BAeT o Ty B el oY B ]‘ SRR & BAF% IAF . B
Bl T PF R B ARG B P T EABED T BAET Sy

3

ERY REA RS E AN BRI G Aok R -
=2

o aBIBR o Frd AN EHTFF L A S NEF ¢ (Sao,
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1979)-
5. RAR R

FFLE B R A SRR AR R o RFIRIER S > Rl 3%
% CaSQ - 2H,0 i3 3R » i & v FrenPeid i o R B ony
B ~ARRZ Bk L A REERM R FCaSQ - 2H,0 %
fAR Mo 2 B FRREARR 7 59> M EE Y # % =350 {295 Beddows
fe Wong (1987by gt @ 4p &t > S if JRUR i & §° 5 & 70-80C 2 7¥

6. 4c /B ix i

EHRBEHGH BN § kA » BEFHR > EhE 5
ﬁ%ﬂwuwiaw’ FE AR K BA NS T
AN FLE AL GBI A RPN DESFPF > 3 LA RENT RS &
S0 32 mAE AR R S KB o G IR ICRA N S FR AL
KEREZ KEBFBIASTE > V3% SHBRAILN T 2 MR G

(I ) B RAHER? BN (PE-R) 28R
v ?ﬁ’& AP & ’3\%1’%:\‘3:%\»17‘?\‘?{:73\\

Lim # (1990)f Shen (1991); #> & % § 4 5% 34 F(WIV)>
S E B F 10-13 39 T2 AL B b okt A5
BB AFS R AFAREA 9 5 3.5 (WIV) - Jun ¥ (1994)
dndi o WE FETE D R 2B R B E 422 NTU 12 87 R pE R
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1=
fn

R REFP AR T M I I0NTU-
BAASRIRMBETRRA  FREEAE L 1,800 NTU
B0 T2 E£5908 2 BB 3.8 (WV)e 28 1+ bk
LA REERS > FEE R > BT A EE BORRIZRE 0 Ft

=~ A7 8 (chitin) & %~ R @ (chitosan
(=) BTFHA

B% 87 P A 1799% > d ¥ F A Hachett 4] * i AJe
BRI E RO B EA L RARIER SR R ET S
g pEA A i A (I 0 1979); 1811# > Francefe i & 7
Braconnotf| * f#§d& i 3 DELRES 1R R S A S U
- & L5 Tfungine, » f8 kgt b BT R X B 718 0 B IR
B &4 Efra ¥ e de @ 502 %7 7 i (Ruiz-Herrera,
1978); 1823# Odier~ *t &£ & + 2 ‘54 § 49218 > » TR
R F o w2 &L T A7 (chitin) o

A7 L 20007 P N-2 fgg § 4% <(N-acetyl glucosaming)
o HH § A re(glucosaminely B-1,47% H 4kt 47, & B 4k A
# 4 (biopolymer): 4+ 784 & T (1,4)-2-acetamido-2-deoxy-D
-glucan > HzptrdrstafAp i B FE 3 e 3 At C-2 nk
+#7d& 0@ 5 A (-OH > hydroxyl group): @ &7 5 C-2 =R 42 fie
# (-NHCOCH; » acetylamino group)y & (Bl= )-e
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(c) Cellulose

(Knorr, 1984)
M- AT - B RErReRL %

Fig 2. Structure of chitin, chitosan, and cellulose
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Rigmst BT FapRRP o Etgazi L A%
PE MR RRLS o B0 T Afid e B S
Pdent R A K BEE TR AR B R R
himfe BEY B> BT FaRaZipk > » B3 A FE L2 FH
ehixs §; (Allan, 1979)c &7 Fenid B Hd s ¥ % 5% Hehi 4t
BT etz v L 0% 0 F
%’K%ag‘ﬁ o BT Z L EY ¢ R EGZP S ’ﬁ % SE4
Bt (Zbhangetal., 20027) & < 384 ¢ &2 F-v F G &
f2 (mucopolysaccharidep?; ;% 5 & o H ¥ > 1 ® Haggp Eae &7
FZE858 RAARAILY > B FEI B0 FIpt¥ 5 92
FI* RS TRE S R AR o

o
- .
N
>
(S
¥
2
e
M
o~

J
-5

}

(=) 27 RpEH 4

1859#% Rouget#-A 7 Hix» ki 3 (“ 4307 ¢ S Bl s 3
W7 B ERS T YRt G pY 1 1894& Hopper-Seyler

PR S AL s TR st s pE | (% RpE - chitosan) 1925
# Childrenzm 2 5 - 2§ * £ - 1979) ¥~ FAGiER R
EORdk IR 0 BT L FRt (T (deacetylation) AT
© fidh § 2N DIV ARk § B S PTE R A b
T 5 A7 R pE(Knorr, 1984)-

v

e

Y

(2) B7 Fap™ Rppaa

1. B3 B
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GRERET ST RPER - AEF G SR TESRES A
B Rp AT MR HE AT B Ak LD

?i&;’i%}}iﬁ;éﬂ]’;{_ §1‘¢$ IR o
2. 24 L ¥

d 287 BpEL - A& F (non-toxic): £ 2 4 » f#(biodegradable)
X RFES o Fla LG At - EApF o

g g

Mo BEEFIR - AR - 3 4 F £ eF%(linear polyamine)
RS SN R SR Ty T A L

4. i L

313%?@*1%6:&@MM&M)9&\ﬁ&\%&\
P~ R i 72BN AE ~ P R s R o B2 X
FFRE™ B 387 RpE > Pt B0 FpEz 2 ¢ fpfek 2 & & ih
pH & - Filar f= Wirick (1978} &1 2 ¢ fpdz & & 75%m 1+ ch8 7 R
BE > A AUHRE B B A TRAR R 0 2R ROpHEF > 55>
RIAfER TP BE T "% o

TR PES TR A € ) = Ak eh2h 2 #E (non-Newtonian)
T~ e mAER CREFER VB

URIR R R RER AR A
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Bk BB MERERA T on BRT KRBTV E LB ETRARE
K Bm l‘l;:,\l’ia/} o

ARMEET ST RS- 7 %ﬁ?ﬁ%‘x@%’ ER Pl A

WAL K2 b dal ik (worm-like)s =+ @ B G RR AR T B A 4 S 4
THERP A pRAS F TR o BT R LRRY LG

W) ¢ X PIp AN ~ pH E ~ 313 58 R 2 73 Tk & 0 F(Kienzk-

Sterzer and Rha, 1984)
- zg r?ﬁ’bfa A% = ﬁ;x/\ﬁ%i)@jar

W7 B ST RPEL R R VAR ASE K E £ BT
(Muzzarelli et al., 1972 4+ > 2000)% & %-+c 1 (Knorr, 1982; *={- % >
1991; refrtk » 1999) 6 » @ B # g * B A% Wik B A E
A& e BAcRY AR 8 5 (Maeda et al., 1992 Maezaki et al.,
1993: Han etal., 1999 % & ~ 4 1 A ff fr+ ieskst ¥ Fop tHil
(Sinha and Kumria, 20011LLi et al., 2006) #-i&f8 4§ &% & 4 %
BB EA S

R e LR

F BT 27 E

(=) B Bk W14

}Bﬁﬂ ?\ﬁ%}.@? %’@%ﬂ;’ e X ?J‘;:g‘ %}\ﬁ;}:,&” R AN /%)?ZFJ)?.
Mo A Y D AR B0 BB RY AR A
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BoRERT L85 H LU - TR ST BRI MA S
DRI D SN B RTREERTY N TR TR R e
252§ BB R o

RS T RPEE L CEZE S VBT A LHKE R
KfEE F AN E o d N NgIREE ST T3 T Rl FIRF PR
fvo Bo 3 83 EarT AR R gk KRR T RPEF BER
ETIRER QNI BT R P RRSRT
Fokfr s - RPEpEReE > R A A F] o WRRRE
BEAT AR PRIFELATHSE - LR G A

]
~ & ¥ w2

2R g%‘/%ﬁ%ﬁ%éﬁ o ¥ it Bk iz Rg R (randomy. ok 2
BN R R KRR ASET 2B FE R NMER
R kiaSs - BpEAE S Emowl W@8 T o B0 22
Boemo a2 b EAS T IMEAS T A HMERLARS I LG 2
WEM 2 RPN o T AL F Y ik R

a. I AL Bk iRk

3 ST A LA pe-kfRE R 2 27 R pE(Allan and Peyron,
1995a)> H -k fEis4] 5 LA € 57 RPEarRAR T ER P %
RE o X 3ETBlARE A A AL F F o0 BT B Fla s
iie* > om iR Ry 2,5-anhydro-D-mannosgi2 4+ & 4 - Liu

% (2003 3 4p Mo U HoA RGN E RS T RE o B R A )
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AR TR T R BlAp e R R A2 B L
2 BT RPERFAY Y dp o LA E4 0.0664 (NaNG/
Chitosan mole rati@ B TokfRES BT AT R pEA + & 350kDa
Birr bk MAe T E S okDae T EEERAT R P A AR
Moo Bl= 5 AR KRS T BR8] -

3
N

b. #pe-Kfz;

#(1998p-% = BiA 596 HCI® » & 100C™ F &3/ | BF - £
g3 e fRit® » ¥ @ TA 5§ 5 108kDaz S BpE 0 5 8
TRPE 0.7%EF AN TISCT R R2 ) E VT ELIELSFES
51.4kDaz. 4 = & px-Domard4w- Cartier (1989%- 29 A = H pE 4 12N
AT T2CT KfE > KRR & 5 V4P frd pH 3o IRk fF
BRFA3 | REpATEEL ST EEAE @ 75445 b kg
BoviERGAZZPBTIMEBS T - P RIELFZRY 3k
BRBREEF KRR B REREFARL B ] & Fuk 5 g <30
AR Ao FR R R AL ERAL AR 0 LR
FERZEPER €K o

C. Fapa-kf#:2

Hasegawait (1993) 850¢mupk -k 2 &7 R pE > #FM-KfRA P & K
AMEE ZERAMS LA REFFEF IR > T EII L B2k
%R 2oka 2 87 R g Zhishendr Dongfeng (2002) Hp & & 7
B s+ £ 4% 19-200kDaf » 7 * 8595#4f: ~ 60°C ~ 1-15 ) s
B0 2 BT RPEZ KB EESF RGP H e -



HO OH HO OH
gty om0 M, L0 QN_},IE

'/’“\ L T f e
NH, o © NH, ./ 7Ny O

HO HO H

NaNO, aq. 5h HO,_CHO NH,
H‘”H#‘}/AOZ —0 + HOV “/—K‘TWL S P

(Liu et al., 2003

Bl= ~ LA pedp-Riz2 7 BpEz 4]

Fig 3. Overall mechanism of hydrolysis of chitos@th sodium nitrite
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P KR AR A R PR BRORRE R B 2 IR ¥
B ORPESS - Aok R UE PR RS RRS 0 2
PE Al R BRI RE R - 2R 2 AR E S
B R GRS o A AR P A

FER-kjEiz e B¥ R RRST RPELAEE G AT RpEps
(chitosanases) (Kuroiwa et al., 2083j * f% % (4 cellulases hemi-
cellulase: papain%) (Tsai et al., 2004 Qin et al., 2006 Vishu Kumar
etal, 2004y - F]5 % & 87 R@pr 5 f > crmiz® * 201 %
AA P A B ERME FREF KB E 2 F R T ks E
LI EAR > dovy fafs (lipase)~ A~ A %4 (papain): i3 #p% (lysozyme)
2 Lgapk4 (hemicellulase¥ @ p £t~ £4 2 > F = Afis

LA AE LTRSS T RPE 0 2 Rk A BT RS ST R

N

o

i

3. Az AR fRE

F R B (g F )Y i iRIES - AT L
3 IR B & % 9 EF F) 20HZ-18KHzedR $ 0 % 5 T 5 5 ko
£33 RS S B4 20kHZ TAEL AR gk o 1P T4 s Bk
SRR AT s N AST S0 B o R EH T UEE S R
ik b S A4 3 A S R0ki3 2 87 e Chende Tsaih (1997)
B S LS T RS TR S AR A
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£ 0 BT R pEaE ﬁ*ﬁ_r_)i

4. 3 ivR R "%

%5

{

5 v "5 722 ¢ #2 HO 3 1472 “H,O,-NaCIG, 5 i+ 2 2 H,0O,-HCI
FV2EEITE KRG 3F %‘TJET" 2 hydroxyl radical (- OH)%
superoxide (&) kit {7 s pEsf2 5 & - ¥ R12 Z d ASA-metalion
-complex2 % O » £ §453 {* F x4 & H,0, ; metal ion (M")# ¢
ASAF it BRF O FREERS MM 4 X HO 2 MTYY
it 17 Fentons reaction? = (- OH)e @ (- OH)¥ 1B~ % % preng h 5 o
® 4548t ihglucose® = sugarradical i = R ét s F R
ALy - RRAME-

HO, § it & At HyOp e » 1968 ™ RPERF L3R ¥+t pH 3-5
R TARFE o B¢ 1 pH 8.5 BOCH 4t 2006 HoO, 7 A & e
T RPEB M A F & 5 6kDacHy0,-NaClO, 5 i+ 72 A& pH 82 T 4r »
NaClO, & HO, F & > 48 ° Z4vif € B S8 F BB > oLy
P N R BRRL ST R DY AMER S B E S

REFRESD -

(Z) BlZAE T RE@pLr3+ 82202

1. AL R 17 %



RS RpEenT o0+ £ AR g § 0 Tle A @

GELUNEAR o RREMRIEMR > T LG A A AE
PR ER A BRIk T 548 3 (Mima et al., 1983)

2. B iy dp kiR

o

=

Wu{r Bough (1978} * HPLC k&3 8~ RpEas 3+ £ 41
Mo 3R G 37-74um 2. glass surpport & F EAR 2% ik G b
1~ RI BRI BRI ST RpE > ¥ ohd UV R BiiRlt & H @5
ol BESHRNFTER AR SFTERH &
HEFRDLS BpEaTios3: g o

3. TIEZLAE A+

\f“b

IREAI BT RV IR E BB BRI AP IR
% A ) 48 *U4E & (Intrinsic viscosity: (1) ) » £ #4&L4ER &~ Mark-
Houwink z_ = f2;% » ¥ 85| %7 RREcdbR T80 3 £ o ()b

FaE 2 FpR MY 60902 & 7 F pE(Maghami and Roberts, 1988)
4. kFTHZ

RIZSAI* 3 RREF AT EHNT R &R » SR OTiui i
Bx 3R o FIF PSRBT RIER ST BREERROITH TR

oo kTS RIS P o T LY R BT R PRt s
/> %+ & (Beri et al., 1993)
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(Z) B7 BpEx 2 kjad 2 2 2510
1. "% i 0Pg Bk N F

Ko REEA LT TG EN TR AR
B Tt p TG kA -] B ofT R FHOrmrod et al., 1998)

Th AT R TR e 4 gl B g Bl
B hwie hEA, N - B ERMB e 4 £ X 4] (Tsukada et al.,
1990 Qin et al., 2004}

3. & B LKA

A ?ﬁéx‘ﬁ’f” ?ﬁﬂb FUEGE LRI I R BB ErR T o
BA N3 58 & Lk 3L(Qin et al., 2004)

4. fnF it
PR T TS T2 EAP LG W it4 > 3R
Hiap s drdlig FBF © ~3r3] TBARS 2 & > r4psn g f3 2

e éﬁ;‘%% it * (Kim and Thomas, 2007 Yen et al., 2007)

S TN &
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Ko WS TR A ,R,/];”J,,—E’T’ﬁjr‘aﬁﬁ?ﬁiif.,ﬂl g5l
AT W 0 X f%%""igf’ii@%f%?piﬁi%‘ri%\ PRy BGEG v
]‘r 2G4 e x{r‘ Pzt AT R AL G ORE T ¢ ae

wo A RER F]F 0 2@ i )0 e d (Fujimoto et al., 2006)

6. "% %55 F i

PERL R PER S D PEREMR NG 2 0 T AR f R

e

N

R ? o BT ORPENRL Y BRERA PRR S e T At o T Al

M P& Ag (Shiau and Yu, 1998)
7. " M E

BB G B AL TG B F g R R Bl
SRR L S BT T AT S E L SR L
H oo TS RPET E M ETM @Y M R RO
Yo @ "% 148 £ (Ho et al., 200 Ni Mhurchu et al., 20059

() ¥ 5

7 % #=(glucosamine} — BHE 9=pEAES T o S S BT e
ATRPEZEPE o - fEe R AR 0 2B RER A
Wia A 4o® iR 20t B 24 5 2-Amino-2-deoxy-D-glucoser = ) -
A+ $ 517917 Da A S Fiod - Rpr EpEo 1 £

A B0 A ST REUEORES AR SREE > p A
My TRE S S LA F’ﬂ"/] fede oo FOHREIRARN VO OBERE
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HO

We o F L B
Fig 4. Structure of glucosamine
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ol b a d o fodch ~d T e B A b 2 R

A G B R RS R E A 2 Y me e R

FAERL - T FHORRM PN A R RRR T RS L

VRS gE R o Hhd pRRF AR L T RGEHP B
PHEZ R o oA EFR TREXGEM SRR
Bgp e o S p A e B2 TRk @ g

1. BaE ¥ R R & T N 3

2. Tk F B AT oy &

3. Fer 4 Frexfz

4, BREF T o R0 R R R

5. R J (Braham et al.,2003)

6. #r4] ¥ B & 32 it (Mcalindon et al.,2000)

-

@3 0 & & Amorphapahllus konjac C. Koch.> # < % elephant

foot~ konjac> " HF 2t ~ R~ M FIE ~ FEE > LFE 0 A
A3 APREFRI AL GREBMET MY c AWLMo P A

+ B 5
(__ ’L ‘J'Jf#

Feni & 4 5§ 5 4 & & pE(glucomannan) Bl 7 ) o

4



CH.OH .
CH.OH 5o CH,OH GHaOH ] 2OH - s
- HO - - y
Q\:;* . B P A P Wy sm-
" = CH,OH OCHOCHs CH,OH

¢H,OH
H CH,OH L

_— CH,OH o
H HFH “w G-G-M-M-DL-M-G*- M

e MG ("B A T ERE)

(#g & > 1999)
BRI~z i
Fig 5. Chemical structure of konjac glucomannan
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D-# % #(glucose G)fr D-4 & #E(mannose M) 4 B (1—4)#% 44t
Ba dhB At I UHBBARLALIL O M/GERILY16:1
H 1+ jma b 3F e figfk (acetyl group} v uméxﬁﬁé«*f%”ﬁ
AP HEIOBEAET T - B fEfask HF L0BBAET -

Lo (I-3)F 4st %> M & G#E A+ (Nishinari et al., 1992)

(Z) BREF

T2 pHE R —"E’/E}i ﬁ’;‘g’:ﬁ]&?/%f&ﬁ_

EHEpH B 4em > FF R A pH 11.3

%ﬁﬁﬁﬁﬁ
pH 3-11.5p% > ﬁ
-ﬂﬁﬁ’%%ﬁugéiﬁ%@MMmﬂmmqwmﬁ¥ﬁ$$ﬁﬁ
B B € PR MR R PAER ~ M 4o 29 3 B0 E (storage modulusG’)
RENHIRRP BEHE L T T 2R ok
b MR RRE > BN YT E
(Yoshimura and Nishinari, 1999)

W”’%

&)

(=) 5 i

FEL GRS T R BRES A 2 RHEAL ¢ i
Ao EECORIBRY B A SR /j‘iﬁ‘?ﬁ’q—‘ﬂ g (B dode ~ &

§OATRBARAT 0 2 p o AR Y A BB RURE 0 4% sk
ZHERGFHY BRI EA S @’ﬁﬁ$%imﬂ%$

W

Hood AR R A2 atypedt ¥ 2 &A1 2 Btyper T R A T L
(thermoirreversible) "4 88 - %85 & € ST4c £ A B 4 > B L AF S
TR Y AR R AR 0K £ (Williams and Phillips, 20009 # 3
B Flhekk 2 o fpAk A B Flt b d F ML A AN EED
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BT RGER 0 Y SRR R R M b 0 5T R anpE P ] 42(Yoshimura
and Nishinari, 1999 Williams et al., 20009 f% &g+ mﬂj‘ Sr¥ A A «Hﬁ
i 240 %4k { 4o 48 T (Miyoshi et al., 1996}

(1)

i)
q
Jd

=N

(w

@
3

=3
Ny

7—.;.
]
A

)

>

™
s~
R
‘7—-
hY8
o=
e
R
DGy
ey
A
Nl
O~

[}
()

Ay

Fhl Rgeffr 5P UASESRHNIAR - FhPHE N EF AR

v R wfs ok fE ‘ﬁfﬁﬁsvkﬁi CUTR SRR L G RE SR
R AT R TR SR EE o R A997Yp  By R e ¥
Falmz FERE S ‘}'L'I“i'_’ﬁ EL S A - SN S A D 3
WEFRG LA PME o FHS T BROTRE BRI B
I R fod b Bk (F 0 2001)° & T oG BR Y FORRE ~
T Jos R iTH o igéf?\;’%"%%gé‘ﬁ%b]i’frff“ v 7o

Sy = LR

\V&i

(=) FgRH

= i (xanthan gumi >t 243+ % g > 2 d Xanthomonas
campestris:& 74+ § (3 pr o7 & 4 it 5 % B B pRE R & 28C
4 o &3 3 48d B-(1—4)-D-glucosed ~#re & > X - B § F 4

-

AFRRE LS ZBR L hE RFER- Bodisas d A RE ki
B o-D-4 @ 4% ~ B-D-9 5 #pEpafe p-D-4 B oritiom & o 3247
AFrehd EMEA AE S BRGS0 A R BREA S

AEr 2 S REd - BRmAAGES - BRARZE (B )

38



( Stankowski et al., 19983

Bl= ~ = W3z v %%*#

Fig 6. Chemical structure of Xanthan gum
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NFE MRS SRR A S G AT BN, @ =
R RIS el o

ﬁ%%wwwwﬁmMWMO

(=) BHE (38 1999; Katzbauer, 1998

ST R A kY o P A H Wk A - R T

FERAS TP arA 2 R R RS o 2

(Newtonian liquid}t & > 4ok e8> N8 RApRE 5 @ 222 3 /48

(non-Newtonian liquidgndk & > R e PFE pEff ~ B B fodi 7 & R 4P

B o= B RIAREIZLA I, ¥ £ 3 B B 4 (pseudoplastic)

TERRLRLIIBET >4 (IR G - BR GBI T
RE T ER TR BRARS PR AR 0 akl
H

1 =
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3. 23 iEw

d o R R KA B H R AR (5
EI TG LR RE o p ok BT (6T 7 T R RS
BT R R A AR

pu .

LB RNRT > 2 0 R e 1 kRS R B
A3 e Fx *'t}_.@ﬁ” ,é;’} NASFECKIZ > AT A B SR
oA A R B o — B3R 2 MR R B e

XAV B -
BAT 2 s
WkER & 0.

P F A AR
RR BB IRLY

B te pH 1-132 B o0 i 48 2
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=R R A MR AL el TR E N 0.6 FH /2

FoooW o d Ged AR LS R RIS R AT
MR T REEREE o AMBEI RS G o e r MEE gl
kit bR SR f A2 W H A P T ARG n
shfer g B FERME Ao MBEE A B BarE BRI
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A
- R S
Jo MR B P (S d EEREE S E

FEMe A A E R (54)

1. Acetic acid~ HCI ~ NaOH -~ Sodium carbonaté Sodium
Nitrite(B5 1 i B x> o & > 548
2. Folin-Ciocalten’s phenol reageniN-acetyl-D-glucosamine
% Toluidine blue (Sigma USA)
3. Potassium polyvinyl sulfate solution (P.V.S.K}r(k
P &)
4. Potassium sodium tartratgk(: # k5% € 4 > p *)

5. Sodium acetate (Ferakig, &)
S FEHRRE

1. B #s 8 (attrition mil)(1hp 3] » WL FRir 3 A2 > o

)
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2.

10.

—
—_— A Y
p—

T B 3 i & 1% (Electromagnetic screeningOCTAGONDIGITA

-L20007%] » Endecotts 7 - 5 )

pH meter (SP701] > Suntex=> & » 5 %)

e 7R Ok S5 18 (rotary evaporatfR-11474] - Buchi = # » %
)

#c i+ 4p 8 (camera)(C - 505@] > Olympus= @ » p &)

% A& 3+ (turbidity mete}(2100N - Hach» [ i)

&k B 2 (SpectrophotometfSPECTRONIC 20 GENES

-YS > Suntex= @ 5 5 %)

4 ik 52 1 (Freeze Drye(EYELAFD-5N » Tokyo =~ # » p &)
B4 & 47 & (Texture Analysiy(RT-2010J Japan p #)

B i MR 3o % (High Speed Refrigerated Centrifgg€R22Gl| »
Hitachi> p #)

H oL

(=) B~ Rprd A

J-

SPRIT 2 R S0 B BRSBTS 0 #8 A X 40-60

meshik- 2 & i &> L #-ig & 12 h 7 Fks = B » 57%(w/v) NaOH
(1 g chitin / 20 mL NaOHj - 2 100 £ ZC &g & T # 4 4c % 160 4

b8 0 2 (SRB T RPERD F A 2 F4 KPR 2 5] NaOH = 2 4%

2 o pH @ )P B S b o R A T RFE e~ e da ¢ 598 (B0 C

6] FF); B s @ % jF 2.2 ;# (Toei and Kohara, 1976)f & & % &-ip]

TR

%Xf\ﬁ%‘i o ﬁﬂfz_}i ©
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(z) AE 2 A>T 2 5 Bp-kiady

\

%<4 Kim % (2001)* ;2 > 7 NaNGyi& (7 -k %7 RpEL 7 F A
F R o T AP 16057 RpEAST 100 MLz 1% Y o b
»7 I &2 NaNG, (0~ 0.01- 0.02~ 0.03~ 0.04~ 0.05~ 0.06~ 0.07~
0.08:0.092 NaNG,/ Chitosan 3 8 #+t )* 2§ T4 1 ] pF 2 0.09
JE & #4548 pF > 5% 2 10N NaOH® {1 pH 3 7.0> 2 i
AT RPEREREEY BRI LSS R ES R

* » ¥ 11 Gel Permeation Chromatographiyfi- GPC> ~ fLisx "% % 3
Biriz)pl €2~ & -

()2 = #(soy milk)2_ &L &

\\\xr

+ Park% (2003)% ;% » #- 759+ & 4 500 mL % & -k 22 16
P E ks s 4e r 300 MLAEAR K RS B BRI A 4
L4 300mMLEA KL SFHR2o8 SHFBRIE S FH LRI
WA 750mLy 32 8-

N ?5@—% E

/\
|
N—
iz
}4%
%
\fm
-A-\

7
.‘ &W
§
1?\\_
W
.\:t

ol
7
AnS

T

%4 =2 FU(2006)7 2 %+ #-4 2 %2 98-100C T 4 £ 10 4
> 2. 18482 75°C - ¥t ’%30676kDa€\}\ﬁ* %X'\ﬁ%’
H)~175.37kDa (M} 4.23kDa (L. % % pE-k iz 4 {r%“%fa‘%ﬂiéi%‘ I
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0.05M s fik « B~ it & J 22.5mL¢ s F o B %l4e » HoM fe L
2T RPEZ FERIERR25mML R BT BRHASERT * Rk
% (0.25~0.5~0.75~1.0~ 1.5~ 2.0~ 2.5 % 3.0 g chitosan product / L.
;{@f » B a o #3150 48 3.0 (650%g 10 A 4a) o Bl K
w20 B EEFELRAS

(ZOB7 RPEASE § 5= RAXUE 2 K2
ek

#-2 B r 98-100C T 4 104 450 2 16 0 B2 225 ML
500 mLsEdr b > 443 75 C > 5[4 » 306.76kDa & -k j2F)
175.37kDa 4.23kDaj% 7 & -k ﬁ&’ﬁ 2FE BRI 25mLI s
kR (o Y%E’err‘ 0 HEFF 2 RR) W=y o #3815
AEBISE N REYF 2 FR AL KRR p RPN 15404
5ot > E- Kyt s 1§40 R(30.97 g/ crf) (B> 2003) 0 i
P lbs s FiAeE FASE  BERTS 1T RE
Bd Bed Fow e s AF S FoRF ok S FE ARG R
¥eb o CaSQ i HEREFH - * £ 5 49/ Lsoymilks &+ i 2
WHE B R R EFED -

(2) B F-kicies #5%

Rk ER ENLFREERY FREARAKE > 2 2

AFfemFERiEZ 87 RPE2 § B3R RAA J»é‘i
25mL 3 225 mL4c # Eadm (s 2 & cht‘ VIRAL e P4~ A R A (O
0.5-1.0~15-2.0g /L soymilky. 33 & = 983 7% » ¥ #
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1544 kb FRAL LI UG E R T2 AR LS
AT N RE F R S R B s e 2 ;fu A R

(V-L)zg“ ?f\ﬁﬁl

B B g e BB ST 98-100 C x4 104 48 0 2 (458
%225 mL2 500 mL¥E4r @ > 4 fr2 75°C 1 & Ade x 256mL 7
FEASE FEMCPRIFERA L rF& 2 WRIFE

BAFhr AN L BT BRBA TS § B
B W FE IS R ES FE N FRAEXEAL 2 A
FRERTEA O REFY 9 F2FECAF S FokF R
kA S FEAGFZER -

yobo ixiBs3210 CaSQ L2 AFMMEAF E K TEFIWRE
Bd B B2 fR A~ Fokd s ks s R P2 g

E’;L’:FI‘I\?O
ERN TR

(- ) A~ Bprd o fgz ) = (Degree of deacetylation
of chitosan)

%+ Toei & Kohara (1976} ;= - #=2~ 0.02g% = & p&>+ 10mL
2 0.IMAs R % ® » B EE T M- P FEFEHLZE L 4 40mL

# A KA o P~ 5mL R &3 JR 3 4~ 0.05mL toluidine blue indicat

-~
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-ore 2 NJAOO PV.SKfF 32 % ¢ o ¥ LB B4R ik e 41

;}\jﬁ}'f’iawﬁ*/ﬁ AN ;ag&_go

(=) 8~ BpE-kizg 2 » 3 £:p z(molecular
weight of chitosan hydralysates)

v g ok pe | 196 FLIR R 0 - 10mg B T Rk R4 2
Pullulantf 2 &7 10mL 2. 1% fE peiz e @ - 2 0.45um filter &

i 417 GPCRIZS ™ RPEA T £ o 353 2 2 L1 $ menl b
¥ (retention time;f? BERIARUB HE NS R £ R T
-

% %u 1 765 HPLC compact pump (Alcott # &)
Chromatocorder 2 4 % (System Instruments p *)

# 4 © HSp gel AQ 4.0 (Waters % &)

W Bl %  Rl-Deterctor 7515A (ERCG p #)

778 ® : super co-150 (Enshire = %)

i 0 0.6 mL/min

B R 45C

##:4p 0 0.2M prpL/0.1M prpedp iR &

(w ) E K2 7 -k Z(water content)
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4= 3-5 g2 friE & r(Wl) > 11 105C %4 §2% T 15 F 15 % -

2 K2z k¥ (%)= [(wl-w2)/wl] x10®%
(I ) B2 %-k+ (water-holding capacity)

%% % (2004)* i o 4 4= 3-5 g2 #7# 2 Jir(Wl)- *c ¥ »+ 250 mL
e gt (Mg YT il FiS4pe (12090 15°C 2 104 4) -
B s B EW2) 0 £ 1 105CHfiic kI E i ks i &

(W3) e & 2 k4 35 2503
B2 Fok 4 (%)= [(w2-w3)/ (wl-w3)] x 100%
(=) &9 F 2 4 % 5 (protein coagulant)

%% Lowry ;# (1951) B~ ImL #% 5> 4c » 9mL 5735 %] (2% NaCO;
+0.02% Potassium Sodium Tartarat®% CuSQ - 5H,0O : 1N NaOH
=100:1:1)yR £&£353 1% > #% 204 45 > 4c » 0.5 mL2 1IN Folin
AR LB > FE 204 4515 R 550nmeR K (B o TR G BT

A fe s 7 k& (20-100ug/mL) 2 ] (F AR W SR o

&

¥ f_jﬁ}‘? %&g—g—_ﬁ—%——ﬂébl’?‘}‘? %&g_g_

B AR )=

(=) $#2 % A& (whey turbidity)
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P30 ML R S Rty o O RPRITE G R

(~) B K (texture)

BRI REREJGDFRERTERFESZHR
(hardness) %k ¥ {4 (adhesiveness) 38 4 (springiness) p F 14
(cohesiveness)*} 14+ (gumminess} +2 &1+ (Chewiness) B = if i+ 5
force unit: grams: 3¢ ip| z_(pre-test)s | z_(test)® i3] = (post-test)y.
BRAB L 222 2mm/s F R T EA 5= o

Ve

(4 ) F it #®= i (sensory evaluation)

F i sk T F 4% 2 (preference test) 5 & Ef 5 9
AobFEEE LA RIS TR CRAC S FERBRIR -
AR L % 2 £ 37 (ANOVA) 2 Duncan’s multiple range test #i
Rz X B M o H %t 472 probability valuer p<0.05-

() %3+~ f7(statistics assay)
B 2 Bl o 5 SASE EKEAE 7R 2R

(completely randomized design)# £ ~ 7 (ANOVA) 2 Duncan’s
Multiple Range Test* #itk & £ B qg ¥ 4 p<005 2 7 g x £ B -
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-~ A RI R ST B WG

Mo RSB RIRAILIS 0 g ST TR 2o fRin
o & % 5 =4 (-NH, > amino groupy ¢ 5 A7 RpE - m 3 2 fE
RRREAR  TH ng&-éfiﬁ o N7 EpEZd L RIS
Flhode e BER F RFEFF CRRER &R E - RFELR
£ o AP SRITHRY IE 2 54 A (2004)8 & >85002 &7 EpE &
57% NaOH (W/V)3 i % * 4 45 ¢ 4 5] 100+ZC FF » 4 » 40-60
meshz % 7 % (20 mL NaOH / g chitin##: 160 4 48 > F17 4 &
SEIL S AR RS ~ 0 B ARk iRdE NaOHZz kR - 54 ¢ fpfe i
REfs  BA e R N5 9300 B3 L AR BT RPEAT R
AR S FIBAEABHEI ((NHZ B L -

S ARATEST B A4

AF T B KR o AR LW
VRN B p-l44E8 K;f@f%f}cﬁz;i’r? c AT R R B
TRHBMERHS T RPRBERPREe « > TUAFHRETARK
412 7 e B #c (NaNG, / Chitosan mole rati@? v BT RpE
AP > A 0~0.01-0.02~0.03~0.04~ 0.05~0.06~0.07~0.08~
0.09 " % > i T #4 1] pF2 0,090 b > 5 T 4 48]
s > P e~ B4 s fic bk ks 0 0 GPCRl 28~ BRpE-kfdd 2
3o deBl - o NaNO ¥ A4~ R pEiT® {35 » NaNG, / Chitosan i~
Rt o[ 0.03pF g st it kR8T REE > 2 1 3 4 NaNG,

N
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Fig 7. Effect of NaNG@concentration on the hydrolysis degree of chitosan
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/ Chitosani @ #icrt » 2 -k {2428 $UE oo S5 brpfE T o L 2 %
12 0~0.02% 0.09(48] p¥)z. NaNO,/ Chitosani B #ic1t i (7 4 7 &
ki A FH) P (M2 M)A SRS R@ 243 E4
u| % 306.76kDar 175.37kDaz 4.23kDav

P2 % 22 Kim % (2001)7 NaNQ, % f2 A% 7 B pEps » A £
NaNG, @ # ¢ Ma + B S 7 BpEz B % 4p 01 o Jiadr Shen (2002}
B850 FfAs R AR EREIFR T WA MRAFTELA T RPE > B
Z2HER5C)TEF-kfa35% » &~ 3 £4d 214kDa-kf% 5 71kDac % 4c
.3 80C:&{7-kf28 | pF > ~ 5+ &4d 214kDa-k f2 57 20kDae 14 4c #t
3 60C:E7-kf24~84c15 ] pF > »+ £ d 214kDa~ % k% 5
74kDa~ 35kDafr 19kDa- it 45 & » -k fEprf g & > BIS f2iE 5
Aol ot BRE AT RATY 2 AR 5 AP 01 0 Zhou % (2008)4 5
YoprpLip it e B SO0CT » 4 w12 0~05~ 1.0~ 2.54r 24 -k 2
Ao BpE- ¥ A uFF A3 E 5 1360kDa 1130kDa 499kDar 200kDa
fr 88kDar 4% 4 THIREKEREE AL 0 BAERE S 4L o B A
F TR P RfES T RET P2y BT AR TR TV 2R
oo TR R R ) Eﬁ%? FMs+E 2 87 Ko

AT EEA S %&.—5‘/ Ve /&&ifE';JQ
P i PR R L

#2 8 f4cd 08-100C 104~ 4802 (474 fr 3 75°C -3~ 22.5mL
g # N oo a4~ 7 kA (0.025- 0.05~ 0.075+ 0.1+ 0.15~ 0.2~
0.252 0.3 g / L soymilky. A~ R kizf(H-~-MfrL)2 § F =
(GleNy3 i 2.5mL> £ % » RiF¥3 > # & 154 48 > 4= (650xg> 10
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Av\%‘)’ /P U }éllp?7 3\” /\_ELJY%!\J.EI },i

i

%*%ﬁé%%*@&%ﬂﬁ%iﬁﬁiﬁggﬁﬁi@ﬁ%
RHERRASFLBE - ER L2029/ Lsoymille 3-8 FRASF
A u i L>M>H>GICN @ ;‘?]:4\:;‘%}%20.29 / L soymilkp » L ~
GIcN*H 2 M 2 F9 FRFAF ZFT - HB4pL2 % <>~ %5 856~
82.5-77.6% 74 Mg~ d p+ ¥ &> K 4v k& 2 3 v » & protein-proteir
protein-chitosan-protei& % & £ % ~ { % » @ <3 0.15g / L soymilk
FRIAFAY &> g2 W1~ 2 F -

ERBRERIG TR A B RPpEkBRAR  ERERE
RAD AR GEERBEGE F g 2 R TR e
#4 7 frF B(NHs" — COO )% 25 F J(crossing reactior,g Rt
B0 TRAF SR o FF e {1* H-NH;"? {rdn §7-COO0 > it
U T pR A FITR LT BABE B kR 3029/ L
soymilk F » FlJk & 3 B> ¢ foit* 2 = 2> 0 & 3o FREAFRL
#FHER =0.29 /L soymilkpF » & 5 | & + & (0.22kDay- § F # =t
O R P ERGERE P o R L Ry FRFFE ARG -
&ﬁé’ﬁ%W%?iﬁ@’iﬁﬁﬁ?ﬁ&ﬁﬁﬁﬁ%wiﬁﬁ
Flim ERIVFD FEFHVSEE AR REEFA
B2 BEE heE FAcR R Tk BRI AR A

i

Prabhakarar (2006)% ik ¥ 45 & > - 4c 2 @& pF > 7 FlELAH]
AR HEAT A 0.1-0.86 (X SIFF KRG RS EE LG4
kR 5 0.4%(7r % 4g 1 L soymilk)z 47 2% 4% 2 B ag 2 BA| 0 B 2 18
F S FIJk & o @ Chang® (2003)% GDL %k & 5 0.3%% % §
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Fig 8. .Effect of chitosan products and glucosansiheoncentration on the coagulation of soymilktpno,
B -H ¢ > M; AL X > GIcN.
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kARG 0.6% Wi WA FLAARER -5 AP RATT 25
FEEER 0.0296 > #pE 55 GDL A3 £ 5 178.14Dar = F 4 5
¥ 5 172.17Dam 29 %7 L A7 BpEE § 5 BRAs S
2 0.22kDa #rd 2.2 i - Hi= o 3 BApd 5 o F]p B % B ond b o
d bR s%T Ao 1% 0.2 / L soymilkT ¥ i Bl i 2 e HEH

Fo AR HREI SRR AR B RAH -

€4 %5 5 4.23

o~ U AT BEEKIREF 2§ F B E AT
?\l’%fi/@-—ipé"%}

d i % 0 EH 029/ Lsoymilkz. A7 Rk ~ §
% =2 4g | L soymilk CaSQ (& s & K * 2. 5 FA]) 5 5 F A8 7
WH S T B A F ~ 7kF > Fokd s F9 FRAS TP 2
FU2 R e

Foo PTG BT RPEL AT R FRRHE L B TRE
FogokF o AFEEokd 2 BE ik FRAF > H 0L HM
L 2 GIeN ZRAMUE 2 s 7o 2 07 36 FRAS S U3
72.08~71.95~77.54% 93.78¢ - BAZ T R@mEL A FEH ) 0 2R
PLRF R A g8 o Y AT Rl BB RRFRY
SECHIES B R0 TRARE 2R B EUG 52308
R0 TRASFF LB # AP RELRFT G B AR

R LR L R AR R LR R AR
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2o BT RFAS D FBEIREAREHE R D FrcF o FokF C AF R Fok 4 2 B
Table 1. Effect of chitosan products, glucosamimg @lcium sulfate on protein recovery, water contgeld and water

holding capacity of tofu

Protein recovery

Water content Yield Water holding capacity
(%) (%) (/100 ml soymilk) (%)
H 72.08+1.50 86.67+1.76 23.83+1.82 52.80+1.05
M 71.95+1.17 83.77+1.1% 19.06+1.7% 54.01+1.07°
L 77.54+1.72 82.73+1.54 17.86+1.94 57.25+1.02
GlcN 93.74+1.83 79.13+1.79 17.72+1.24 64.56+1.88
CaSO, 95.49+0.68 83.96+0.72 26.59+1.04 57.97+1.18

* H, M, L and GIcN concentration0.2 g chitosan / L soymilk
* CaSQconcentrationt 4g / L soymilk

* The result of each type as mean £65b=3)

% “Mean in the same column with different superscrpessignificantly different p<0.05)
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B SRR Fwfo B9 by FRLSE S R F L Bk
dierace ¥k o 00 CaSQ s MR RN 0 B 0 FTRAFE GleN
FE AR 0 9 9549 o

Zok&F 4w i 86.67~83.77~82.73% 79.1Pp - 57 FpEF 2 -NH3'
2-OH 3558 kA PR B4 F EREFPF > R KFmRE TR 1M
CaSQ: #HR2Z AFM He KA K2 7-kE 5 83.99% -

BZokF2m o H-M~L % GIcN 5 &F# > H & F A &

EEFAF>H o X H-M~L % GlcN 5 &7 & > 8 2 F &5

Z_ A& F 4wl i 23.8319.06~ 17.86% 17.72g / 100mL soymilk g 22
FokF G mM A HA F LD AR A 1 wsq;«;wag 2 &
&A% 5 26.59g / 100mL soymilket o >+ # 5k € % 3 HEF IS

2 B

<

hefFim-k4 26 > H-M~L % GIcN 2 /&F#& > 2 2 2
ok 4 4w 5 52.80~ 54.01~ 57.25%2 64.58)4 o ¥ sc d At AT B pE
2 mF ROl > 2B Y R e B AAE (eRUR 1 AP R)R S
T* ez > H’f Ba SR oR-kAa7 b RgE2 ot CaSQ S HERH
B A &iRk4 5 58% -

No {= Meyers (2004 % 3¢ 2 45 &1 > 12 0.596 ~ 28kDa S = K pEi3
K 1Aﬁ e & 5 A »,,] e 2 B :rf; Poirif e AN S 229/ 100mL
Soymilk’ﬁb,éé%.ﬁ’jxgﬁgam L ERAFFLFLE > L BEEY
BRES T BPERkR - A3 8 HRARERE SRR 24
@ Karim 3 (1999, &1 > ik & 0.34% 2. CaSQ 3 IR 4o
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Sun and Breene (1994} ¢ & » F-v T g FH 2
BRI G TG G FAaF ARty BB IS BRI TR
% %  Chang# (2003)ip > +* & GDL ~ #ipitsT fo ™ Rpki3 >+ 5%
fERLaiR? o %A L GDL fem e fliF e F kS F 0 A S
TORPERVEREG R BT R FEGE kT g FH R
Rl W& 2 FpF o 1) GDL frar et § SAAH > g B @S vk s B E o

Ka BT REL- BERE T R ERIKA 2 ER
Ak o pt BT RBELFFEAMOBRF KT HME AT
I 2

() BT EBASE §EMRHE I FLE AR
fgrs

B4 4570 H ML 2 GION 5 JEBA$ 2 R 415 2
REE s Hi§ R A G L 285+ 2252904 4ONTU- * 82 8 i ® 3o
Fwdes 5 Fborik o 5 §yrd 2858 225 NTUR » H p =¥ 5 )
Bi? EMRPA @ Lo GleN 2 531 fais2 diciE - 30 B IR

b

SR BT ORPE AR SRR Y e Y LT R
R SEIORATY BE Bk FEREEM TR 4
BABYEEIIK Flt R A SYPF 0 T UG AE M B AT )
st /F 20 R oo B it Hcdp & B SR FR CaSQ4prt 0 CaSQ 2 F-v %i‘f
AF S 5 95.490 > 5 iF 8 & 5 S50NTU -t ey 27 GIoN #1772 F-v

A
ArS
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150 r
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H M L GleN. CasSOy.

Cogulant types.

B4 ~ 27 RPEAS  § R R R 5
Fig 9. Effect of chitosan products, glucosamine eadium sulfate on

whey turbidity

* H, M, L and GIcN concentration0.2 g chitosan / L soymilk
* CaSQconcentratiort 4g / L soymilk
* *“Mean with different superscripts are significartlfferent

(p<0.05)
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(CGEESES PR

Jun # (19947 § 4p 2 » RiT e Fprarit diengt ) & B 2 422
NTU - 2 (2003) 45

B TEFE ARSI RRA
170 H 555 & B i 1800 NTU- Lee % (2001F7 3 » 45 1 » & * i
&+ £ (28kDaytfll i diehE RN R RE B g A E kD
Mod Fibwars AR HRMEE N H MAr L 2 %7 B pE{e GlcN
FAAMGF LB > TSRS G A

(Z) B REASRE ¥y B 5
R

2 BT RPE T B ARRR A S RARUL 2 K
P > ¥+ 2 & & (hardness} 4k ¥ 14 (adhesiveness) 5 | (springiness)

i F 12 (cohesiveness) # 14 (gumminess} < -1+ (chewiness). 2 58 o
PP PR ELsR N LR AR CHAE B

ar"}%ﬂ h'T’T?y 4 ; &b
o & 2B RRG HER o RS F AR

3 5B 5= E
fs ’Nbr}‘\fﬁ’:’\‘}%’

ZALE 53

St o & SR
BRG] N R & B8 3 BT A L
R AR TR L IR IR AT R et R L FIR S

PR TR T SR E S SR T BT RR
SY ER

dod = Ao o H BV R

mo L2 AT BpEE KA R &
% (983.75 g M 2 &=

BT A HA RGB37g>H2Z ¥~ RpEE
}ﬂ%%%?uhm;ﬁ&rfa}n@
-COO A - i¢ protein-proteinis & *b » 7= % F-v F & 2. < F(protein
-chitosan-protein} 2

TR AL B B 14,493 )

TRPEL A ROl K B aE R AR
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Lo BT RMEAS S F YW BRI RS LB

Table 2. Effect of chitosan products, glucosamimé @lcium sulfate on the tofu texture

Molecular of Hardness  Adhesiveness Springiness Cohesiveness Gumminess Chewiness
chitosan (9) (9s) (mm) (9) (9 mm)
H 493+17.58  1276.8+22.1  4.50+0.0%° 0.28+0.02  168.47+24.1%  755.3+81.18
M 537+#37.15  1651.1#30.2  4.92+0.72 0.36x0.08°  190.17+37.52  990+32.33
L 083.75+3.47 1624.6x17.25  3.40+0.68 0.28+0.02  190.60+25.88 1041+57.18
GlcN 806.5+85.33 2031.7+38.59 5.32+0.24 0.30£0.08°  245.8355.2%5 1321+35.47
CasQ 560.5+86.3% 2548.5+71.02  6.28+0.73 0.37+0.08  196.8+27.67  1247+28.08%

* H, M, L and GIcN concentration0.2 g chitosan / L soymilk
* CaSQ concentrationt 4g / L soymilk (commercial tofu coagulant

* The result of each type as mean £6BD=3)

* *Mean in the same column with different superscrpessignificantly different p<<0.05)
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B R PR R FRAMHE R Bk P E R AL

w o

B EsgESs HM 2 L2 8 Bl § Ml g EH
JE R % 0.20 /L soymilke #-4e #EJT (82 & % 225mL> i 4r > 2 R
do btz GRS R 25mL s #AEIe g o L oAb r g e = W R
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(=) FrREHEFAERFKS ~ F9 Frijes
FCFHRE TR 2B

d Bl Aror o e 32 kR 052 1.0g/Lsoymilk @& Hz 3
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Fig.10. Effect of konjac concentration on the wdieiding capacity of
chitosan product coagulant tofus

*H, M and L concentration 0.2 g / L soymilk

* “Mean with different superscripts are significarttlfferent ( p<0.05)
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d Bl 90T sz kA 052 1.0g/ L soymilkes o i H
ZRFAS RV R AF0 FwrleFd 72.0804 4 1 85.90% 86.68% °
Mz e FH e Frijcyd 719904+ 1 86.42% 87.7Q4 > ™
2Lz e FH 3y Fwfedd 775064 4 & 85.57% 86.625 -
v R MR PR F2 kY ‘;l’fr‘}‘”]iff'a‘%?s‘ » H o F]¥ 50 d 3%
HeM 2 L 87 RpE#e e 3o FarAp 3 & 50 FaF 4 s
KRR PSR L I AR eI Bk iy § e
B2 AR FoK 4 2 ARF A 4 m B F S BB By U B

P\j“‘;io

W

3~ At R HE

d B+ - o7 o ;‘,’1&4\:%%15}%}% 0.5% 1.0g/L soymilkpF > & H
2 AHEE om0 R R 5 285NTU 1 802 60NTU-M 2
AFE o2 Rd 225NTU 1 902 75NTU - L 2 427
BTN R4 QONTU 8 2 30 2 25NTU - 2t &g or i&;’éiﬁ:
e i R R B RS g R R T b i g2
SR G BEAY B R ARMERE S 0 R F 2 Bv %i‘f,u 2 H @ FHA -
7 R PE4E & 47 (solid-chitosan complexy "4 &%t p > 2 5 o1 5

FATIR

W~

NS ST

e
F

dA g e r AR ERZHEHHM 2 L RAMNEE R

Trz2 BB gHmMH- ML S RAMAA 2 8 F > ﬂ;‘f]m;ﬁéfi

66



100 r a a a a & a

e b
2‘80700
(O]
GJ L
c ¥ aL
g 20 -
T 9
0 0.5 1.0

Konjac concentration (g / L soymilk )

4

Bl - B ERRAHST RREASRAS K kY Fris
a2
Fig 11. Effect konjac concentration on the proteicovery of chitosan
product coagulant tofus
* H, M and L concentration 0.2 g / L soymilk

% *Mean with different superscripts are significartlfferent ( p<0.05)
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Fig 12. Effect of konjac concentration on whey tditly of chitosan
product coagulant tofus

*H, M and L concentration 0.2 g / L soymilk

* “Mean in the same concentration with different ssg@pts are

significantly different( p<0.05)
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Table 3. Effect of konjac concentration on thedextof chitosan product coagulant tofus

Chitosan MW / konjac Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
concentration (g / L soymilk) (9) (gs) (mm) (9) (g mm)
HO0.0 493+17.55 1276.77+221 4.50+0.07 0.28+0.028 168.47+24.1 755.3+81.%
0.5 418.25+40.781375.34+20.35 8.07+0.07 0.54+0.06 210.75+3.75 702.5+44.5
1.0 391.75+7.751178.85+26.95 2.02+0.03 0.19+0.04 77.95+9.18 264.5+59.8
M 0.0 537+37.1%5 1651.1+30.2 4.92+0.72 0.36+0.05 192.17+37.54 990+32.33
0.5 350.67+23.02 1939.5+26.8 6.86+1.92 0.46+0.08 168+20.86 1254.67+26.74
1.0 292.17+34.221676.35+24.65 6.50+0.88 0.51+0.07 148.23+29.42 989.33+30.71
L0.0 983+3.47 1624.5+17.25 3.40+0.68  0.28+0.02 190.6+25.88 1041+27.18
0.5 332428 2036.15+15.42 7.87+0.16 0.70+0.16  490.5+25.06 1818.5+18.5
1.0 24454225 2012+32.0%  6.75+0.14 0.47+0.02 114.25+13.1% 769.5+22.8

* H, M and L concentration 0.2 g chitosan / L soymilk

% The result of each type as mean +8B=3) ; **Mean in the same column with different superscripessignificantly different p<0.05)
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Fig.13. Effect of xanthan gum concentration onwlager holding
capacity of chitosan product coagulant tofus

*H, M and L concentration 0.2 g / L soymilk

* *Mean with different superscripts are significardlifferent ( p<0.05)
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Table 4. Effect of xanthan gum concentration ontéxéure of chitosan product coagulant tofus

Chitosan MW / xanthan gum Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness

concentration (g / L soymilk) (9) (gs) (mm) (9) (g mm)
M 0.0 537+37.15 1651.1+30.2 4.92+0.72  0.36+0.058 192.17+27.53 990+32.33
0.5 318.75+26.751201.8+19.52 6.29+0.02  0.32+0.08  97.6+9.8 613.5+61.8
L 0.0 083.75+3.47 1624.5+17.25 3.4+0.68  0.28%0.02 190.6+25.88 1041+27.18
0.5 237+3.00 1175.5+25.8 7.23+0.28  0.42+0.0%8 93.15+5.48 597.5+23.8

* M and L concentration 0.2 g chitosan / L soymilk
* The result of each type as mean £6b=3)

% “Mean in the same column with different superscrpessignificantly different p<0.05)
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Table 5. Sensory evaluation of types of tofu madmfchitosan

hydrolysates, glucosamine and calcium sulfate

Total
Appearance Flavor Mouthfeel N
acceptability
HGO.5 3.97 5.63 4.83 4.80°
MGO0.5 4.77 5.87 5.03°¢ 5.3%
L 5.77F 5.53 5.5¢°¢ 5.4C¢
GlcN 6.57 6.33 573 6.3
CasQ 8.0G¢ 5.9G° 6.8¢° 717

* H, M, L and GIcN concentration0.2 g / L soymilk

* G concentration 0.5g konjac / L soymilk

* The scores bearing different superscript lettethénsame item are
significantly different at p<0.05 . Duncan’s MuligpRange Test

* The scores are in a range of 1~9 , the higher sherbetter acceptance

* *Mean in the same column with different superscripessignificantly

different ( p<0.05)

78



AR BT BBk AR M REER f;‘w',—’ﬁ 5 PR
pEES AT M FENERET FROPR . AFHEERIR S
@»@ﬁ%&*i+é(hﬁx%%m>L>M>Hi%ﬂ%%ﬁﬁ

F oo AR BRI B CaSQ A F# i E » e & GIcN-~ L
TrM 2B BRhpF2 et RBEIZRAT AL (LEL D
TR kRS LG VRS w U DARREATZ 2R &

LY S F SRR S ER: SR

‘N

No = Meyers (2004 3% # - 1% 1967 i3 i £ 7 e 0.5%
fo 10062 57 BpE(SAPES T BPES WRAA) Rl g 2 k0 22
I Lo e BT KL H b v 106Pp ey SAR WA O
2B BRSSP T it 2 ivE s Hpul
5 i SLER c BEE N2 B AR 100 0 R H B
PR Aot 190PE e £ 0 Flt 1 3# s 100 phte 1060 F(1: 1R £)
B r B B o rE U EFERLRS HES -

SRR ST BB S RAMUR 2 a H 0 &

eoq W Bt E‘;"‘E“J‘J#&ﬁ:}%—%{ 3 A A S nE o

79



% ~ IJ_ ; ~ lJ_ %‘ .
E; (zé‘séf',ﬁg;% ¥ 15' r,F ,ﬁgﬁé\n .

e N A ﬂ“ B}Xxﬁ% i

e
)

WA ERARRS T BIERAANE o T B o 2
WEL BT RPES SR L 423KDar {1 BT ST R 22 G AR
oL ERT LRI U ET G R ES T RPE T R
S i w oo

Iy

AT RFEASE T E R ERYE ’J\“l I HREF R
S

Ljepm RpEL 2 FokjaRa s kKRR AR F - 0 FRASG
o ARG MOER G L RRPA -

2. AR RRZ R S B0 FABSICERB S R A IR
‘e B 5 0.29 /L soymilkiE ] 3 4 4830 foig o

3. A7 KpE }\ﬁ*iﬂﬂfr%“%?%%“*»z] se ik B M3 0.15 g/ L soymilk
RIAERZ &> @28+ 8 @43 0.2g/Lsoymilkt
o> T RENE B R

ST BEERES R F B HYHR B 2R

1N

1 e B ASS & > 1 GAEFAH CaSQ* & N e FiFhs H

80



F2oM R e 0 il EH CaSQ 2

l’] ;
GIcN ¥ # &% 39 FarFF - 2 H 552 0§ &% 4> 50NTU
- 'Tgllﬁi.7 Lot

R AR R R MEF LR A F

CELR o RARF PR AL ST RS

] w0
AFrpHELZ R T RERE AT -
T BRI BB BRE R T IER R

HEokfERZ ST F 4 RE T E KL E R
CaSQA 7 % » e H A

= g_ggiﬁ-%)i"‘ oV — SL A
Bk fR 4 A A

A E g ﬁ‘” ?ﬁ/fi

.»LE }g"ﬁ&é ° fg_ ;3‘52 - %X/\

05 RiEr o HAE R SRR BES

81



\\\?{r

#

FEE (1994 R~ 2y F2HAR* - 351 ¥ 526 15-18-

Q}}?{-

T4 (1998) ffAi~ 2 BEME - 451 % 30: 6-12-

Aps (2004) 0 % 4 o AR ST RPET L2 2 3R 20 2 2 g
TR AR GRAEET LG o 0 S

e A 24 (1991) o M7 RPAEWE BRI BAKRT FHEY o ¢ B2
Wi R € €3k 10: 4858

R B2 fRGE (1999 I BT R IIRKZTY o 515 5 26!
295-314-

it B Rk L2 Rk (1997) 87 RPEk RS2 A H N2 A2 Bl vy o
¢ B i34 0 35:596-611-

AR MK R (2006) 0 fIF BT REEkiES S AARMUE Y SR SBR
£ H 88 5 441 54-62¢

a7 2 (2000) - B7 FF Tk 6 2 gt o LB P> 321 27-33¢

44 22 (1998) - Chitosanit » &+ £ it 2. # 7 ~ Journal of the China Textile Institute
8 : 363-366-

FBEE (2004) - it AL BEEFT o W2 S F R F L

EEIIE N X
sz 2% (1999) - B2 HA@sq o 557 FF 3 88! 86-87-
Mk f (2003)c f1* X7 BpE-kfdd i AAMAE P e 5gd 2§ K

B KB R 2T o F KA E SRS Y o o0 B Lo

82



FE e (1997) - vhvl 3 o & 51 % 5 29 40-47-
T (199 F 2V FREF AF BN RAD R S0 LF

Ak (1997) e # hcht B ofid o e PR ERGF LR AR SAR S

o
Eixkh (200D F et sz Hica1 % o 8 &3 FF > 90! 7-11-
BUE R (1999) « = M enl B~ B Y o w1 £ 5 111 27-29-
Wk (1979 kA BA B~ B E2 g R - 851 %> 111 23-28

g~ BHAZ Erck (1999) KPRy me s I LT - 85
4 5 26 456-467-

4% (2001) © it ged2 47 34-3 S A - 9 & F > 1841 52-53¢

WEFErCEE RRTR (1997)- 34 & Vgl vz b it o & 51 g 24
230-241

Allan C. R. and Hadiger L. A. (1979). The fungidié#fect of chitosan on fungi of
varying cell wall compositiorExp. Mycol., 3: 285-287.

Allan G.G. and Peyron M. (1995a). Molecular weigtgnipulation of chitosan:l
kinetic of depolymerization by nitrous acidarbohydr. Res., 277 : 257-272.

Atkinson C., Compston J. E., Day N. E., Dowsettavid Bingham S. A. (2004). The
effects of phytoestrogen isoflavones on bone dgnsitvomen: a double-blind,

randomized, placebo-controlled triam. J. Clin. Nutr., 79 : 326-333.

Beddow C.G. and Wong , J. (1987a). Optimizatiogielld and properties of silken
tofu from soybean.l. The water: bean ratid. J. Food Sci. Technol., 22: 15-21.

83



Beddow C. G. and Wong J. (1987b). Optimizationiefdyand properties of silken
tofu from soybeans. Il. Heat processihg. J. Food Sci. Technol., 22 : 23-27.

Beri R. G., Walker J., Reese E. T. and Rollings.J1993). Characterization of
chitosans via coupled size-exclusion chromatograptdymultiple-angle laser
light-scattering techniqué&arbohydr., 238: 11-26.

Braham R., Dawson B. and Goodman C. (2003). Thezedf glucosamine
supplementation on people experiencing regular ka@eBr. J. Sports Med., 37 :
45-49.

Cai T. D. and Chang K. C. (1998). Characteristigsroduction-scale tofu as affected
by soymilk coagulation methodpropeller blade size, mixing time and coagulant
concentrationFood Res. Int., 31 : 289-295.

Cai T. D. and Chang K. C. (1999). Processing eff@ctoybean storage proteins and
their relationship with tofu qualityl. Agric. Food Chem., 47 : 720-727.

Chang K.L.B., Lin Y.S. and Chen R.H. (2003). Thieeif of chitosan on the gel
properties of tofu (soybean curd).Food Eng., 57 : 315-319.

Chen R. H. and Tsaih M. L. (1997). Effect of pregiemn method, characteristics of
chitosan on the mechanical and release propeftibe @repared capsul. Appl.
Polym. ci., 66 : 161-169.

deMan J. M., daMan L. and Gupta S. (1986). Texame microstructure of soybean
curd (tofu) as affected by different coagulafsod Microstruct, 5 : 83-89.

Domard A. and Cartier N. (1989). Glucosamine oligos 1.Preparation and
characterizationnt. J. Biol. Macromal., 9 : 333-336.

Filar L. F. and Wirick M.G. (1978). Bulk and soloiti properties of chitosan. in

Proceedings of the 1st Int. Conf. On chitin/chitodduzzarelli. R. A. A. and
Pariser, E. R. (Eds.), p.169.

84



Fujimoto T., Tsuchiya Y., Terao M., Nakamura K. afadnamoto M. (2006).
Antibacterial effects of chitosan solution agaibagionella pneumophila,

Escherichia coli, andSaphylococcus aureus. Int. J. Food Micraobiol., 112: 96-101.

Han L. K., Kimura Y. and Okuda H. (1999). Reductinrat storage during chitin-
chitosan treatment in mice fed a high-fat diet. J. Obesity, 23: 174-179.

Hasegawa M., Isogi A. and Onabe F. (1993). Prejoaraf low-molecular-weight
chitosan using phosphoric ac{@arbohydr. Polym., 20 : 279-283.

Ho S.C., Tai E.S., Eng P.H., Tan C.E. and Fok A2001). In the absence of dietary
surveillance, chitosan does not reduce plasmaslipicbbesity in
hypercholisterolaemicbes. Asian subjects., 42 : 6-10.

Ikeda I., Sugano M., Yoshida K., Sasaki E., Iwant@and Hatano K. (1993).
Effects of chitosan hydrolysates on lipid absomp@&md on serum and liver lipid
concentration in ratsl. Agric. Food Chem., 41:431-435.

Jia Z.S. and Shen D.F. (2002). Effect of reactengerature and reaction time on the
preparation of low-molecular-weight chitosan uspihgsphoric acidCarbohydr.
polym., 49 : 393-396.

Jun H. K., Kim J. S., No H. K. and Meyers S. P.94P Chitosan as a coagulant for
recovery of proteinaceous solids from tofu wastewat Agric. Food Chem., 42 :

1834-1838.

Karim A.A., Sulebele G.A., Azhar M.E. and Ping C(¥Y999). Effect of carrageenan
on yield and properties of tof&cood Chem., 66 : 159-165.

Katzbauer B. (1998). Properties and applicationsasfthan gumPolym. Degrad.
Sab.,, 59: 81-84.

Kienzle-Sterzer C. and Rha C. K. (1984). Solutiomperties of chitosan Chitin

85



conformation. In: chitin, chitosan and related enzymes. Zikakis, JE&s.)
Axademic Press, Landon, p.383.

Kim K.W. and Thomas R.L. (2007). Antioxidative a4ty of chitosans with varying
molecular weights-ood Chem., 101: 308-313.

Kim Y. H., Gihm S. H. and Park C. R. (2001). Stwuet Characteristics of
Size-Controlled Self-Aggregates of Deoxycholic Ablddified Chitosan and Their
Application as a DNA Delivery Carrieldioconjug. Chem., 12 : 932-938.

Kitamura K. (1995). Genetic improvement of nutmii and food processing quality
in soybeanJap. Agric. Res. Quart., 29 : 1-8.

Knorr D. (1982). Functional properties of chitindachitosanJ. Food Sci., 47:
593-599.

Knorr D. (1984). Use of chitinous polymers in foadhallenge for food research and
developmentFood Technol ., 38: 85-97.

Knorr D. (1991). Recovery and utilization of chiand chitosan in food processing
waste managemerkood Technol., 44 : 114-123.

Kohyama K., Murata M., Tani F., Sano Y. and Do(E95). Effects of protein
composition on gelation of mixtures containing segi 7S and 11S glogulins.

Biosci. Biotech. Biochem., 59 : 240-245.

Kohyama K., Sano Y. and Doi E. (1995). Rheologatedracteristics and gelation
mechanism of tofu (soybean curd)Agric. Food Chem., 43 : 1808-1812.

Kuroiwa T., Ichikawa S., Sato S. and Mukataka 808). Improvement of the yield
of physiologically active oligosaccharides in contbus hydrolysis of chitosan
using immobilized chitosanasdotdchnol. Bioeng., 84: 121-127.

Lee K.S., No H.K. and Meyers S.P. (2001). Effctbitosan as a coagulant on

86



shelf-life of tofu prepared in commercial-scdt®@od Sci. Biotechnol., 10: 529-533.

Li B., Peng J.1., Yie X. and Xie B.J. (2006). Pregggon and performance evaluation
of glucomannan-chitosan-nisin ternary antimicrobiehd film.Carbohydr. Polym.,
65 : 488-494.

Lim B. T., DeMan J. M., DeMan L. and Buzzell R(1990). Yield and quality of tofu
as affected by soybean and soymilk characterisfiakium sulfate coagulani.
Food Sci., 55: 1088-1092.

Liu X.D., Tokura S., Nishi N. and Sakairi N. (2008)novel method for
immobilization of chitosan onto nonporous glassdsethrough a 1,3-thiazolidine
linker. Poly., 44 : 1021-1026.

Lowry O.H., Rosebrough N. J., Farr A. L. and RahRalJ. (1951). Protein
measurement with Folin-phenol reagehBiol. Chem., 193: 265-275.

Maeda M., Murakami H., Ohta H. and Tajima M. (19%)mulation of IgM
production in human-human hybridoma HB4C5 cellshyosanBiosci. Biotech.
Biochem., 56: 427-431.

Maezaki Y., Tsuji K., Nakagawa Y., Kawai Y., AkimoM., Tsugita T., Takekawa W.,
Terada A., Hara H. and Mitsuoka T. (1993). Hypoebkt#rolemic effect of chitosan
in adult malesBiosci. Biotech. Biochem., 57 : 1439-1444.

Maghami G. and Roberts A. F. (1988). Evaluatiothefviscometric constants for
chitosanDie Makromolekulare Chemie., 189 : 195-200.

Mcalindon T.E., Lavalley M.P., Gulin J.P. and Fel§n.T. (2000). Glucosamine and
chondroitin for treatment of osteoaarthritig\ systematic quality assessment and

meta-analysisJAMA, 283: 1469-1475.

Messina M.J. (2003). Emerging evidence on the abboy in reducing prostate
cancer riskNutr. Rev., 61 : 117-131.

87



Messina M.J. and Loprinzi C.L. (2001). Soy for lste@ancer survivors a critical
review of the literaturel. Nutr., 131: 3095-3108.

Mima S., Miya M., Iwamoto R. and Yoshikawa S. (1283ighly deacetylated
chitosan and its properties.Appl. Polym. Sci., 28 : 1909-1917.

Miyoshi E., Takaya T., Williams P.A. and Nishin&ti (1996). Effects of Sodium
Chloride and Calcium Chloride on the Interactiobw®en Gellan Gum and Konjac
Glucomannanl. Agric. Food Chem., 44 : 2486-2495.

Mori T., Mohri M., Artik N. and Matsumura Y. (1989Rheological properties of heat
—induced gel of soybean 11S globulin under highaatiength (u=0.5)1. Texture
Sud., 19: 361-371.

Muzzarelli R. A. A., Roccheti R. and Marangio GTR). Separation of zirconium,
niobium, cesium and ruthenium for determinatiocegium in nuclear fuel solution.
J. Radioanal. Chem,, 10: 17-25.

Ni Mhurchu C., Dunshea-Mooij C., Bennett D. and Bad A. (2005). Effect of
chitosan on weight loss in overweight and obeswidgdals: a systematic review of

randomized controlled trialént. Assoc. Obes., 6 : 35-42.

Nishinari K., Williams P.A. and Phillips G.O. (1990Review of the physico-chemical

characteristics and properties of konjac manfaond Hydrocoll., 6 : 199-222.

No H.K. and Meyers S. P. (2004). Preparation af tefing chitosan as a coagulant
for improved shelf-lifelnt. J. Food Sci. Technol., 39 : 133-141.

Ormrod D.J., Holmes C.C. and Miller T.E. (1998)efary chitosan inhibits
hypercholesterolaemia and atherogenesis in thepapobtine E-deficient mouse

modle of atherosclerosi8therosclerosis., 138: 329-334.

Prabhakaran M.P., Perera C.O. and Valiyaveet{@@)6). Effect of different

88



coagulants on the isoflavone levels and physiagpgnties of prepared firm tofu.
Food Chem., 99 : 492-499.

Park Y. J., Nam Y. L., Jeon B. R., Oh N. S. an#lInJ. (2003). Effects of garlic
addition on quality and storage characteristicsoybean curd (tofu)l. Korean Soc.
Agri. Chem. Bio., 46 : 329-332.

Peng I. C., Quass D. W., Dayton W. R. and AlleficC(1984). The physicochemical
an functional properties of soybean 11S globuliereal Chem., 61 : 480-491.

Qin C., LiH., Xiao Q., Liu Y., Zhu J. and Du Y.(@6). Water-solubility of chitosan
and its antimicrobial activityCarbohydr. Polym., 63 : 367-374.

Qin C., Zhou B., Zeng L., Zhang Z., Liu Y., Du YacaXiao L. (2004). The
physicochemical properties and antitumor activitgellulose-treated chitosan.
Food Chem., 84 : 107-115.

Quak S.H. and Tan S.P. (1998). Use of soy-protmimd@ilas and soyfood for feeding
infants and children in Asi@m. J. Clin. Nutr., 168: 1444-1446.

Rivas M., Garay R.P., Escanero J.F., Cia P., CaaéAlda J.O. (2002). Soy milk
lowers blood pressure in men and women with milchtmlerate essential
hypertensionJ. Nutr., 132: 1900-1902.

Ruiz-Herrera J. (1978). The distribution and guatitie importance of chitin in fungi.
In: Chitin and chitosan Proceedings of the Firggdmational Conference on Chitin
and Chitosan Muzzarelli, R. A. A. and Pariser, EEBRs. MIT Sea Grant Program,
Cambridge, Mass. p.11.

Saio K. (1979). Tofu relationships between textamd fine structureCereal Foods
World., 24 : 342-345.

Saio K., Koyama E. and Watanabe T. (1968). Pratalorum-phytic acid

relationships in soybean pdit. Effects of phytic acid on combination of calcium

89



with soybean meal proteiAgr. Biol. Chem., 32 : 448-452.

Saio K. and Watanabe T. (1978). Differences in fion@l properties of 7S and 11S
soybean proteing. Texture Sud., 9 : 135-157.

Shen C. F,, DeMan L., Buzzell R. I. and DeMan J(M91). Yield and quality of
tofu as affected by soybean and soymilk charatiesigglucono-delta-lactone
coagulantJ. Food <ci., 56 : 109-112.

Shiau S.S. and Yu Y.P. (1998). Chitin but not ctato supplementation enhances
growth of grass shrimp, Penaeus mondoflutr., 128: 908-912.

Sinha V. R. and Kumria R. (2001). Polysaccharidesoion-specific drug delivery.
Int. J. Pharm., 224 : 19-38.

Stankowski J.D., Mueller B.E. and Zeller S.G. (1pQ®cation of a second O-acetyl
group in xanthan gum by the reductive-cleavage atetbarbohydr. Res., 241 :
321-326.

Sun N. and Breene W.M. (1991). Calcium sulphateentration influence on yield
and quality of tofu form five soybean varietidsFood ci., 56 : 1604-1607.

Tang C. H. (2007). Effect of thermal pretreatmentagv soymilk on the gel strength
and microstructure of tofu induced by microbiahsglutaminasd.WT 40 :
1403-14009.

Tang C.H., Li L., Wang J.L. and Yang X.Q. (20079rfaation and rheological
properties of cold-set tofu induced by microbiahisglutaminase.WT 40 :
579-586.

Teede H.J., Dalais F.S., Kotsopoulos D., Liang Mlavis S. and McGrath B.P.
(2001). Dietary soy has both beneficial and postiytadverse cardiovascular
effects: a placebo-controlled study in men andmesbpausal womed. Clin.
Endocrinol. Metab., 86 : 3053-3060.

90



Toei K. and Kohara T. (1976). A conductometric noetlior colloid titrationsAnal.
Chim. Acta., 83 : 59-65.

Tsai G.J., Zhang S.L. and Shieh P.L. (2004). Rebeaote Antimicrobial activity of a
low-molecular-weight chitosan obtained from celkdaligestion of chitosad.
Food Prot., 67 : 396-398.

Tsai S. J., Lan C. Y., Kao C. S. and Chen S. GBB1)1%tudies on the yield and quality
characteristic of toful. Food Sci., 46:1734-1737.

Tsukada K., Matsumoto T., Aizawz K., Tokoro A., Nse R., Suzuki S. and Suzuki M.
(1990). Antimetaststic and growth-inhibitory effecf N-acetylchitohexaose in
mice bearing lewis lung carcinomipon. J. Cancer Res., 81: 259-265.

Vishu Kumar A.B., Varadaraj M.C., Lalitha R.G. afldaranathan R.N. (2004). Low
molecular weight chitosanpreparation with the aid of papain and characteéana
Biochimica et Biophysica Acta, 1670: 137-146.

Williams P.A. and Phillips G.O. (2000). Introductito food hydrocolloids. In
Phillips GO, Williams PA, editors. Handbook of hgdolloids.Boca Raton, FL
Woodhead Publishing Limited and CRC Press LLC.pl1-19

Williams M.A.K., Foster T.J., Mathin D.R., NortorTl, Yoshimura M. and Nishinari
K. (2000). A molecular description of the gelatimechanism of konjac mannan.
Biomacromol., 1 : 440-450.

Wit P.de. (2001). Amazing soyhe World of Ingredients, 6/7 : 52.

Wolf W. J. (1972). Purification and properties bétproteins. In “SoybearChemistry
and Technology”, Ed.Smith, A. K. and Circle, SAJi. Publishing Co., Westport,

CT., Chapter 4.

Wu A. C. M. and Bough W. A. (1978). A Study of \asles in the chitosan

91



manufacturing process in relation to molecular-gledistribution, chemical
characteristics and waste- treatment effectiveries®roceedings of the First
International Conference on Chitin/Chitosan”. MuztlaR. A. A. and Pariser E. R.
Eds. MIT Sea Grant Program, Cambridge, Mass. p.88.

Yen M.T., Tseng Y.H., Li R.C. and Mau J.L. (200Xhtioxidant properties of fungal
chitosan from shiitake stipelsWT., 40: 255-261.

Yoshimura M. and Nishinari K. (1999). Dynamic vistasticity study on the gelation
of konjac glucomannan with different molecular wegyFood Hydrocoll., 13 :
227-233.

Zhang M., Li X. H., Gong Y. D., Zhao N. M. and ZlggK. F. (2002). Properties and
biocompatibility of chitosan films modified by bldimg with PEGBiomaterials.,
23: 2641-2648.

Zhishen J. and Dongfeng S. (2002). Effect of reactemperature and reaction time
on the preparation of low-molecular-weight chitosamg phosphoric acid.
Carbohydr. Polym., 49 : 393-396.

Zhou H.Y., Chen X.G., Kong M., Liu C.S., Cha D.8d&Kennedy J.F. (2008). Effect
of molecular weight and degree of chitosan deaagtyl on the preparation and
characteristics of chitosan thermosensitive hydrage delivery system.
Carbohydr. Polym., 73 : 265-273.

92



