21 (Jelly)

(lly)

( , 2527) 263-
2521

(
[ ] 2542)
1
(
2534)
5,900 40 %

3540
2360

2,360



2533

211

, 2534; Chaiprasop, 1991)

10 %

15 %

/
10-20 %

. 2522

35-60

5,000 2528 12,724
20%



( , 2537)
1)
(jelly)
(gelatin)
30 )
80 %
@
(agar)
(N 1%
80 %
@ 7

15-100
6-8 % 20 % 2

15%

15-18 %



35-45 % (glucose syrup) (corn syrup) 35-45 %
512 % 10-12 %
212
1) (Gelling agent)
2) (Sucrose)
dehydrated agent
3)

(crystallisation)
4) (Citric acid)

(sodium citrate) pH
9)

pH 3.0-37 Aw 0.75 (Ali, Idreese
and Yousif ,1990)



, 2537) 2
1)
2)
2131
1) citrus fruit pulp
(polysaccharide) D-galacturonic acid
a-1,4 glycosidic
L-arabinose D-galactose  ( , 2540; Glicksman, 1982)

Degree of esterification (DE)
11 High-methoxy pectin (HM) DE > 50 %
(soluble solid) 55%

1.2 Low-methoxy pectin (LM) ~ DE<50 %
(Caz) 10-20 %



) (Sugar)

21

2.2

3132 (acidity)

4)  (Water)

system

pectin-water equilibrium

support liquid

(H-bond)

(hydroxyl group, -OH)

(carboxyl group, -COOH)

0.6-0.8 % (Cruess, 1958)

Pectin-Sugar-Acid-Water

(negative charged colloid)
destabilize
(network of fiber)



support liquid

(hydrolysis)
(weak gel) support liquid
(gel slump)  (Thaveesook, 1997)
2.13.2 (collagen)
(amino acid) (glycine proline) (proling)
(hydroxyproline) polar residue
affinity
helical
(Charley,
1970; Glicksman, 1982)
random colil (random coil-
helix reversion)
(helix conformation)
(thermoreversible gel)
( , 2540)
2133
Chrondrus crispus Gigartina Stella 3
(kappa) (iota) (lambda)

(Graham, 1978)
(galactose)

pH 7 pH !



thermo-reversible
polymers (Sharma, 1981)

10

double-helix-carrageenan

10 random
coil 3
junction  point (Glicksman, 1979)
' (syneresis)
7 ! syneresis ?
syneresis
? 2
dessert gels
?
1) Gelatin jelly
(flavor)
10
denature
2) Pectin jelly
pregelling  (pregelling
)
?

3) Carrageenan jelly
syneresis



11

2.2 (Konjac flour)

(konjac flour)

Amorphophallus spp. Araceae
Elephant Yam, Elephant Foot Yam, Sweet Yam  Elephant
Bread 90 -100 ' 63 ’
5 7 62 ! (Sakai, 1983)
(Amorphophallus konjac) ’
10 (Amorphophallus
campanulatus) ’ (Amorphophallus oncophyllus)
(glucomannan) ( , 2542)
Amorphophallus variabilis ,Amorphophallus rivieri Amorphophallus linearis
45
( , 2535; Singhavanich and

Patanawong, 1992)

3 60-80 % (calcium oxalate)
10-20 %

12
( - 2542) |



( 2535 L

21
, ()
L (A oncophyllus)
25
%0 2.5 20
f
5% %
2. (A campanulatus)
2
12
10

10

7%

12



21

. campanulatus
. variabilis
.oncophyllus

. Tivieri

> > >

- Sakai (1989)

750

4.50-5.50

(A Kerrii
1-15
15-30 7-11
9.5-15 '
21
101 29.9 11
184 21.6 20
19.7 20.3 2
80.8 192 106
( Dc , 2542)
2521
5,000-6,000 2532
2534
3,000 2541
4,000-5,000
2

13



3.00-450
80-90 %
20-40 % (tachiko component)
(starch) (irritant)
3 (Shimizu  Shimahara, 1973)
L (Dry milling)
2 (Wet milling)
3 (Combined milling)
L . (Dry milling)
5
impurities (air classification)
(yield)
2 (Wet milling)

(water - misible organic solvent)

100-120 2

60-80 %

15 %

80-90

10-20 %

14



impurities

Tubers

4
Milling

Sievipg (2 times)

Washing

4
Drying
4
Konjac flour

wet milling

2.2
: Singhavanich

(Combined milling)

G

Tubers
4

Wazfing
Slizc".ng

Dr;zi[g

Dryinzl.chip

7

Air classzcation
Konjac flour

Dry milling

Patanawong (1992)

'Alcohol j.xtraction

Konjac flour

I(.:qmb_iped milling

15



16

(glucomannan)
(mannose) (glucose)
(314 glycosidic 16:1 300,000
(acetyl group)
(Tye, 1991; Thomas, 1997)

2.3
oT
0 (; Acetyl group
CH,OH CH ,OH
du
‘__O —
6 i #
OH OH HO \f\()ll u()
OH B
Glucose Mannose Mannose
2.3
: Tye (1991)
Kato  Matsuda (1972)
(cellulase)
2
A -G-G-M-M-M-M-G-M-
B. -M-G-M-M-M-M-G-G-

G D-glucopyranosyl residues

M D-mannopyranosyl residues

G-M Epicellobiose MM Mannobiose

M-G Mannosylglucose ~ G-G Cellobiose



( , 2538 ; Tye, 1991)
(amylose) (amylopectin)
(Tye, 1991)
1) (Water thickening)
20-30
(sol) (pseudoplastic)
(hydration)
2) pseudoplastic
macromolecule
(granule)
pseudoplastic solution
J) (Film formation)
(tough film)
4) (Viscosity)
(stabilizer)

(organoleptic)

modified waxy maize starch

24

17



18

arabender Units

2.000 = : - |
‘ HEATING | COOLING |
! |
_ i
: | |
: | 45% MOD WAXY MAIZE
k500, 1; 0.5% XONTAC |
| # n
i " A |
I w :
I,OOOj ‘\\‘ {‘ P !
\ :! . o il i
== !
" |
500 |; i
. ; 507 MOD WAXY MAIZE !
A |
| PN i |
it =7 0.5% KONJIAC
0 3 > < e e Y TrTEaLS v - o3 ™ Y ",k = > 1

25 40 55 70 85 95 95 85 70 55 40 25
Temperature (Centigrade)

24 cooking property ~ modified waxy maize starch
: Tye (1991)
5) (Gel formation)
2
51
(Tye, 1991)
deacetylation

(thermoreversible gel) (Maekaji, 1978)

(Nozaki and Sakurai,
1992) ' pH



52 7
5.2.1 (Kappa carrageenan)
(Shelso, 1990; Williams et al,
1992) 4
(thermal reversible gel)
L 1 0 70:300 50:50

00 ﬁﬂ 30wk Gro ofh (Qrsns{

Gum concentration totals 0.6% by weight ]
coos ‘ ”/’"\‘\_\ |

i P &\
/ Nutricol ® \
Konjac Flour

-l
400 / (Gluco-Mannan)

I q
! / / Locust Baan Gum - N <
:ooi (Galacto-Mannan) L M
‘ \
i / W
100 _‘\‘-
, 60740 N
) e ——— . ——— - = - e
100% KAPPA < => MANNAN 100%

Instron. 3,63 Cn2 probs

2.5

: Tye (1991)



STRESS IN GRAMS

0
/o

0.5%

KAPPA CARRAGEENAN

’-///1:KONJAC DID NOT GEL
=4 1 1 1 1 1

5% KONJAC FLOUR +

1% KAPPA
CARRAGEENAN

0 02 04

PEN

26
: Thomas (1997a)

5.2.2
(Dickinson, 1991)

(thermal irreversible gel)

06 0.8 12 1T

ETRATION IN CM

(Xanthan gum)

02 %

70:30

(semisolid)
(random coil)

20

60:40



I Thatyiid

! (hydrophobie bond) (disulfide bond)
(ionic bond)
(double helix) (gellan)
junction zone

(Whistler — Daniel, 1990) 2.1
59 |
Heat
Cool

2.1
: Glicksman (1979)

(Polymer network) Yin

(thermal stability)



(Shimizu, 1974)

10,000
water free water
Maekaji (1978)
deacetylation
HPLC )
(elastic)
(random coil)
(thermoreversible)
I pH
L
2
2% 30 15

1% 30

2

22

bound



23

3.
4, pH 0 -
eiectrolite degree of hydration
pH 3.0-3.8
B.
" hysteresis”
6.
“thixotropy “
1. Degree of hydration degree of hydration
pH non-electrolite

0.05 N



Y (Syneresis)
syneresis
' (curd)
syneresis

1. pH syneresis  syneresis pH pi

pH
2. syneresis hydration
3. syneresis syneresis
4, , dispersed phase syneresis

syneresis
1 ’ 1 2

2.2

24



2.2

1
K-carrageenan + Carob gum
K-carrageenan + Tara gum
K-carrageenan + Konjac mannan
Furcellaran + Carob gum
Furcellaran + Tara gum
Furcellaran + Konjac mannan

25

2
HM pectin-LG aginate
Xanthan + Carob gum
Xanthan + Tara gum

Xanthan + Konjac mannan

- Morris (1986)
2 2
1 (gelling polysaccharide)
(K-carrageenan) (non-
gelling polysaccharide) (Carob gum)

(helical)
X-ray diffraction
(Morris, 1986)
2 2
high  ethoxy (HM) pectin low guluronic (LG) acid alginate

synergism



26

1) (Kappa-carrageenan)
-
13 3,6-anhydro-D-galactose 4
3,6-anhydro-D-galactose 2
20 -30 % 14 - - 3,6-
anhydro-D-galactose
pH 1
0.0375, 0.075 0.15 N
; 70
double

helix carrageenan polymer 2.8

junction zone
junction zone



Solution Double Helix Gel
2.8
(2539)
1 |
(thermoreversible gel)
70:30 50:50 2.9
600 Gum concentration totals 0.6% by weight
Instron (R), 3063 cm’ Probe RITS
400
konjac flour
(Glucomannan)
200
Locoust bean gum
(Galactomannan)
0
100 % Kappa = ====m-sssoommmmm o > Mannan 100%
2.9

: Tye (1991)

21
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Toba (1987) ' Y
(water release)
3:2
Annable William (1994)
6 % 3 (KCI)
’ (KOH) (KiCOj) KClI 0.05 mol/dm3
pH 11.5 KOH KC03 2 (K4)
(OH)
(C02)
11 (NaCl)

Williams Phillips (1995)
DSC ESR

Tvaroska, Rochas
Taravel (1986)

2) (Xanthan gum)

Xanthomonas

Xanthomonas campestris heteropolysaccharide

2,500,000 1,4-Imked-P-D-
glucopyranosyl unit 2
1 2

2 1 2.10



50 %
4,6-cyclic acetal
60%
CH,OH
\
CH, OCCH
coo™ m" /
0] =Na K, 4C
CH, OH
o (0}
O
Nl OH

2 Nou 1o /]
)

H,C

2.10
- Williams Phillips (1995)

29

(secondary and tertiary

structure)

(molecular conformation) X-ray diffraction

rigid helix ( , 2540) 211



2.11
- Urlacher

Noble (1997)

30



1 %
800-1000 Brookfield viscometer mode
LVF 60
2. Pseudoplasticity pseudoplasticity
rate shear rate
pseudoplasticity
2.12
=Nl
. | ;:::://///
1 '(nooo) ' // - -
s
; 04 (100) /
oo “0)0 0.5 10 15 2.0 2.5 30 3s
2.12 (Brookfield
viscometer model LVF 25 60 )

(2540)

3l

shear



shear-thinning characteristic

31

10-90

3.2

2.5

2.13

random-coil conformation

11

01 %

2.5 -11.0

32



XANTHAN GUM

; | 1%
i
ey 3
g 10
W
¢ 0.5 %
(9] s
e 7 0.3 %
oS B
a
£ W
> O
2%
2 x5
2D

2 4 6 8 10
pH

2.13

- Urlacher ~ Noble (1997)
3.3
0.15 %
0.02-0.07 %

40-60 %

4 9

4.1

5 %

25 %

12

10

%

33



4.2 5%
4.3
25 %
polyvalent metal ion pH
4.4 organic solvent
50 %
45
95:5 5%
75:25  40:60
(thermoirreversible gel)
60:40  50:50 (Tye,1991)
Toba (1987)
pH 11
-25
100
95:5  65:35 pH

34



L
Dalbe (1986)
111 21
60-63

(side chain)
(lock and key effect)

(Williams and Philips ,1995) 2.14

/‘mmxmmmmx(

i

glucomannan

Xa:nthan ot

1
1€:1X
(

~ LA

2.14
‘William ~ Phillips (1995)

Williams Phillips (1995)
0.04 mol/dm3 25

82.5
42

9 42

35



2

Dalbe (1986)
21
22

22

2.3
24

(30
elastic modulus

2.15

/

85

1 %

4
22
15 10
60 30
85
(gel strength)
22
it )
Stevens

36



2.15

: Williams

freeze thaw

(Sn)
-~

AINIMHVITIVDAUD

200 -p

150 —+

100

50 =

o +—rF+——t -
0 05 1 15 2

)

70:30 22

Phillips (1995)

| 2527)

(Williams and Phillips, 1995)

25

31
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( , 2542)
(food
ingredient) .. 1990 FDA
2.3
2.3 (konjac flour/konjac gum)
Regulatory Agency Classification
USA

Food & Drug Administration
US Dept of Agriculture

Food Chemicals Codex

GRAS

Label approval under consideration

Allowed — meat products- label approval
required

Specifications listed in FCC Third

Supplement

Italy Food, food ingredient (dietary fibre use)
Belgium Dietetic foods (health/dietetic foods)
Canada Food ingredient (3% maximum use level in

Uruguay, Paraguay, Argentina, Brazil
(MERCOSUR)
Australia
European Community (EC)
Scientific Committee for Food (SCF)

FAO/WHO

- Thomas (1997b)

unstandardized and approved
standardized foods)
Food additive (thickener, stabilizer,
emulsifier or gelling agent at GMP)
Non-standardized foods

Dossier for konjac gum submitted in 1995
for review as a general food additive
Temporary ‘ADI not specified" submitted

for review by 1996
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(high fiber)
(fat replacing) (Singhavanich and
Patanawong, 1992)
1
11
( 2527)
1.2 (Konnyaku)
konnyaku
( , 2539)
(Shirataki)
(Ito-konnyaku)
(Shiro Ita-konnyaku)
(Kuro Ita-konnyaku)
13 (Vegetarian food)
2.

2.1 (Processed meat products)



40

2.2 (Bakery products)
(butter)
( 1 2541)
2.3 (Fiber drinks)
3 , (Ungelled processed food product)
milk
drink (Ford and Cheney, 1983) (carob gum)
(dietary fiber)
( 2537)

Sugiyama Shimahara (1974)
01-10

( 2538 )
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short-chain fatty acid

3 1
2
(konjac flour) 5 % 3
(glucomannan) 5 % 3-4
2)
30-50
( 15 ) Hi-Mannan®
1-3
5 Keal ( 12538 )
3)
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