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SUMMARY

1. Title

Study on the Functional and Processing Properties of Glucomannan for
Food Material

2. Objective and Significance

Glucomannan was a taro family plant, root and stem of konjac.
Glucomannan was composed one particles glucose and two particles
mannase. It was known as a low calorie food that prevent a obesity.
But, glucomannan is limited uses such dried food, jelly type food and
additives and has not used in the other field.

Consequently there is a necessity which will widen the uses of
glucomannan in food and related other fields. Generally glucomannan
was difficult which it was controlled reological propertie matter. Also,
it has to be not investigated functionality characteristics(antioxidant,
anticancer, ACE inhibitory activity, APTT test, bile acid binding
capacity).

This study was conducted to investigated the controlled reological
properties, functionality characteristics of glucomannan and development
of commercial product(fishmeat paste product, dried and seasoned
product and beverage) used it.



3. Content and Scopes

Research content and scope were summarized as follow

Year Contents Scope
- Change of reological properties tretmented
chemical on glucomannan
Improvement of . .
) - Development physiological tretment for
rehological and v .
. utilization
2002 | processing .
. - Preprocessing of glucomannan product
properties of .
(dried product and beverage etc)
Glucomannan
Improvement of product
- Development of beverage, seasoned and
dried and meat paste products.
Development of . SenS(.)r_y evaluatl_on of developed pro@ucts
- Condition of optimal product processing
food product . . . .
2003 . . . - Functionality test (in vitro test) of
and investigation
the functionality glucomannan and glucomannan hydrolysate
(Antioxidant, anticancer, ACE inhibitory
activity and APTT test)
Economical - Investigate sanitation safety of product
2004 efficiency - Lay out of product processing
investigation and | - Analysis of economical efficiency
industialization

- 10 -




4. Result

Reological properties of glucomannan was changed by chemical(pH
and Concentration. etc) and physiological (pressure and temperature.
etc) method.

Adding level of glucomannan was determined by texture analysis
and reological test when glucomannan product(fishmeat paste product,
dried product and beverage product) was processed.

Viscosity of 0.8% addition was higher than 1.0% addition at
different concentration of glucomanmnan. Accoding to temperature was
increased up, viscosity of glucomannan and konjac was decreased.
Viscosity of glucomannan and konjac was highest level at weak acidic
range and was increased up when refrigeration storage period or
autoclaving time were shortly.

The most reological properties of glucomannan was suitable in the
addition 05~1.0% of glucomannan and adding the water of 30%
content when fish meat paste product processed. SEM of fishmeat
paste was highest tight at adding 1.0% of glucomannan.

Three types(I,II and M) of dried glucomannan product were
processed and type Il was most suitable at sensory test. Optimum dry
condition of dried glucomannan product was most at 70°C for 90 min.

Two types of glucomannan beverage were processed. Among the
enzymes, manase is preper to hydrolyse glucomannan and the optimum
concentration of manase and glucomannan was 0.2% and 2% in 50T,

respectively.

-11 -



The precipitate removed and it manufactured the beverage using
upper layer. Total dietary fiber content of upper layer was 7.18mg/mlL.

Glucomannan hydrolysate fraction by ultrafiltration were tested for
their physiological activity such as cancer prevented activity,
angiotensin converting enzyme inhibitory, antioxidant, APTT test and
bile acid binding capacity. The result of the physiological activity of
the components of glucomannan hydrolysate fractions, it showed
inhibitory little effects on proliferation of cancer cells in vitro. They
have lipid-and cholesterol effect, and platelet aggregation inhibitory
activity that help the prevention of cardiovascular diseases. Also
glucomannan hydrolysate fractions inhibitory effects on oxidant, APTT
test and bile acid binding capacity.

The optimum concentration of glucomannan was 05~1.0% to
manufacture surimi product. Three types surimi were manufactured adding
of 05(B), 1.0(C) and 2.0(D)% glucomannan, respectively and stroraged at

10C during 3b5days. The pH of all samples were decreased gradually
until 7 days-storage and increased slightly up after the day.

The change of total viable cell count and VBN was increased up
during storage periods. Reological prorerity of C type were higher than
control, B and D type at springiness, gumminess, cohesiveness, hardness
and chewiness(texture analysis). As the concentration of glucomannan
higher, A type organization is stronger, but C was similarly D type in
SEM. As the above a result, optimum concentration of glucomannan was
05~1.0% level.

Change of pH in dried glucomannan product (A and B) was increased

-12-



up 602 and 598 at 60 day storage. Change of total viable cell count was
increased up 62x10° and 4.3x10° at storage periods. The sensory test of
dried glucomannan, the taste of A type was prefer to B type, but B type
was higher than A in reological properties(springiness, gumminess,
cohesiveness, hardness and chewiness).

To develop beverages from glucomannan hydrolysate solution, it is
necessary to deodorize the specific flavour of fishly. To remove the
strange taste and to increase the palatability of beverages, various
syrup, natural flavour and sugar etc were added. As the results of
sensory test were determined two type beverages were manufactured.
Change of total viable cell count was not detected during storage
periods.

Above the result, it was showed that products using glucomannan
(fishmeat paste, dried and beverage product) were lower price than
commercial product. Also, if it shall developed on functional food

product using glucomannan, it shall produce a large income.

-13-
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A2 U JIsAE d7

Glucomannan®l] g U] AZ 9 7}Folg 7je dvg=
o) & oy g Aejolth FRolA FUd ELAES O AL A
U dxg st 9k FEos F8HE Aol &
3 T 8o AAA TS A AR AAo] 2 At
A A 24 dhe S8, ZrAxAE 2 AAFY 2A438E A% AT
= A9 1y vl ok A7 el TP E =

Bl o B4 FH7E0] W vEFSY] "otk

22 o} 7}#] FuUo] glucomannano] ik 4F o 2] o] &2

2 AEo g AisAY B, #4x, B, 34 5o AFs
of tholo]E4EOR ol4HE ALoln 1 FEYUI} Ao &
itk ey 99 A4% old #3 Axv|es FrREA K3t 3
o] 714 B9 wAsL ofun 99 #A AFEAL] A5 A
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1L sl ZleAE 43

BN

Glucomannan©e] & ZuWje] Az L 7tFelg 7je2 Ity =

o} % win) 3k dejolth, Tl FYE BIAEE g9 A 24 o

AU dAxg st dAHQ FEFo g FEHE dHolH &4

S 5% U 59 ALnA ML Ay AFE dAHH.  F

3 B AR MEaA e S8, Z2UAZAE E AdAFY &A
e

g2 9% A7e A AgW vt Atk AA7A 2

2 FAHS AEY BA e EAY A& W vEFE]
o 3 o] o}

Glucomannan®] E4& Hie HAEHeW Iy BeA
o] 1 Fu] . FF . BHoln FEA ArE FAAA dAS
A A 7HE Al asta @A oA v 7S AR WEA gelol
FART E=F, ol Frad e dAaH ELHE ABEAEE
B 5% kol £olA F5EHA Fow g Al Al o
d A7 &HE FaiEe A7 At R F4 o] 8HL F
4 Edo) g9 AAZE, XY AL, AL 5o Y
A g7 agi g8 U

22 o}A7A Wl glucomannan®] ™3k 4F 0 2 9 o] g2

2 2% RARE HIuMeAY £, A F, 37 o=
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A3 R AT SIS
Al 18 d7AE FIRE

1. Glucomannan &4 54 2 /14 Alg
Glucomannan® konjac®] EAEAS ZAEH7] {8t H7b=

(0.2, 04, 0.6, 0.8, 1.0%)S g A/ & FE5ES

(T Ed 2% pH, A7 4 A ¥

A2 T fEEAS 2AEY Y. &, pHE 30, 50, 70 # 9.0&

2 ZASRL SEE 10, 25 40 E 55CE = A H

AZbel wE BAWE 2 2 ugdHed g3 FEELAS A

A
2. o5 7HEAE 2 AEEA A

7b. ol 5 7HE AR
Y 223 surimid oA AR 2887 st AAFE
% Al glucomannang %3 (0.0, 05, 1.0 2 20 % H7tslH
R0 2 Jt¥d F ATH A4S dolHgte™ glucomannan

& H7HE o5 AxFTAL Fig. 1ol HERAH.

2L
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Frozen surimi

l

Semi thawing
!
1st grinding
l
Added salt
!
2nd grinding

l

Added glucomannan

(0.5, 1.0 and 2.0%)

:
3rd grinding
!
Molding

l

Heating

l

Cooling

l

Products

Fig. 1. Processing procedure of fishmeat paste product
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. o] 59 A3 54

Glucomannan %o s 2]8&5& 22t 30, 40, 50 & 60%
& #H7HYE W ZZH3# (Rheometer, Sun Rheometer, Model
CR- 200D, Sun Scientific Co., LTD)E o] &3l Ax, A&t &
g4, &8 E S84 o W FAXHULE A% 3cm Adapter
A}838S test speed® 05mmE st o ZA A EAHL 5

JEae Eo 2As

il

O>

t}. Scanning Electron Microsope (SEM) # 9%
FAEAAEE A (SS 130, Akashijit, Japan)S AH&3to] H7b
A4S 283 4F9 AFAF st 5000 &R #HGTH
nATF2E &3 BEE ABERAE 459 AAFE A4S
274 A% % 5mm’ 372 2 wFFAE(Eiko 1B-5, Ion coater,

Japan)dted & A3t th.

3. 27 AE AEAF

7. 29 7FEAE
Glucomannans o] &3 Zu|AZzAFY 7HFAEL 37HA

typeo.2 A¥E AAI}IAH. = & 3LAF

e AF 1% 09 #2%E 982 Agsts AF IS Axs

o 7HFAEE AAFGT. AF ML FIoF AAFA

ol @Al A AY Azste] AE MY Y82 ARSI
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v 247 54

2.0x2.0x0.5cm¢Ql &1 AZ A% & Rheometer(Sun Rheometer,
Model CR-200D, Sun Scientific Co., LTD)E o| &3l Ax, H&t
4, 884, $34E SAAReY AFE ML Axzxded wE &
ATk o] Wl A7 3cme Adapterg Al§3H oW,
test speed= 5 mmol A FATH B GRS T3 FAL

&t it

HEHE AN

4. FEAF NE AY

Glucomannand <S&E2A2AM FELEE ZAEIL S,

glucomannan< mannanase® 50C, 3 Azt 7F&dlsla E4E
% g

2E4H0T, 108 AT e 7 o] 27 I Tx FH
(40Bx) A7kste] UGt B AR os, BRES 05w’
2 AE g B sFde] BAT T gre Akl 21

g =2 & JES Azsgc

t}. Total sugar (Phenol-sulfuric method)

E o] &% AFY F FEHFE glucose:
standard® Ab&3te] #lE-34Y (Dubois et al, 1956) .2 4
stgtl. =, Alg€9 05mlel 5% phenol €9 05mLS ¥31 i
W3 g S5 #3abg o 25mLe HUbske] wnks & A 2ol A

2087 %23 th2 490 nmol| A spectrophotometerg =74 3%t

Glucomannan % 9]

233 -



2 o] A stek =M AOAC (1997)E o]&3ted SAHFA
t} & WA crusible FEFS =AF T celiteE oF 05gHE F
Azx7|NA 130CoAA 1 A7 B Azl THFHS FAHIIA

ot
0{4

%

t}. A& 1gol 0.08M phospahte buffer(pH 6.0) 50mL< %713
a-amylase 0.1mL-g % 7}3tc}. Shaking incubator(1007C, ZOmin.)Oﬂ
A @k F 0.275N NaOH 10mL (pH 7.5)% proteaseE 0.1mL 3
7}&t}. Water-bath(60C 30min) ¥+ 3 A& Wyzhete] 0.325N
HCl 10mL #7183, Amyloglucosidase 0.1mL  H7FstE 3L
Water-bath(60°C 30min) muFE % 4uje] 95% ethanols #H7}et
o 147 WA ¥ AEE AMESY. A9 A8E Zdete A3
ethanol 60mL, 95% ethanol 10mL, acetone 20mLE TA U= Al
%t} Crusible &3 43t 3P 9 odid FFE 78 %

oA+ FAe BEe.

‘—

5. Glucomannan®] A& 9 7|54 4

X

7}. Glucomannan®] 7}5=43

2% glucomannan £°%& 0.2% Econase MP1000 (mannanase
; (() Bision Biochem.)Z 50T A 90¥-7F 7FE3stAth 7H
el A4S qdHF dF FFqe FAAFMW. cut-off 100,000,
10,000, 3000036 2b B2 B8R

-34-



1}. Angiotensin-1 A a4 AH A

ACE #42 Chsuman® Cheung (1971)9] ®¥ o] ¢sle =
3t &, Angiotensin-1 ABZAE E7) 39 olAE Bt
(lung aceton powder)o] sodium borate buffer (pH 8.3)& 7}3F t}
& 5TolA 24A17F mwkgt & A4 E2 (8,000xg, 30 min)3te] <
& AZHS ACE 2Esde® &gt Algd ACE 2&4d3
0.l M sodium borate buffer (pH 83) % 7|22 05 mM
His-His-Leu (2.14 mg/mL)E& #7}ste] 37TeolA 30&3F wk§
AlZl & 7)o ethyl acetateE 7}3te] 15%7F mwksla YA &g
(200xg, 5&)& o HFHdE Ha s dx2AZ H 1M NaCl
oo &afstar 228 nmollX FFEE SASI Al HF HF
FH= ¥EH ZAFA

¢

o, FAikst &4
zZ+ A &9 DPPH(1,1-diphenyl-2-picrylhydrazyl) radicalel t
¥ AAEH Z4L Blois (19589 WHS A3 015 mM
DPPH solution 4 mL% A &8 04 mLE &3] wH3(H2,
30E)IA 7] & 520 nmoll A EFFEE SAFY 2T vuge
|

=4 Algol 9% DPPH radical A 84 & FA 34

2. &89 $-31(Activated partial thromboplastin time: APTT)

g ol-S a7 A¥S Hara (1994)¢] APTT (activated partial
thromboplastin time) Wy ol we} AAEA} &, sodium citrateol]
B4 dAs dAVE 4L F (1500 mpmx5i)E g%
(plasma)& ot Aol 10%(v/z)e] A5E&Ae ¥ wyt
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& the 37C ez A 187 7t stn o7]d 1000 acting
A 743 g2 37CE g 7tgdtd F 20 mM CaCle 100 & 4

T3 FAld SIS AT

. AIE F2 A 23} (MTT-assay)

1) AxF

AFe] ART AE F= Y £E7 M2 FAA FZFFAdol
duig Sk MEF SNU-1 (AZHAXFSH)E Y Lol AHE
3t o

2) MTT assay°l 29 dAX 54 54

SNU-1 oig Age Ax HEALE A7 H3k9
Carmichael et al.(1987)9] Wol wet AAIEAT. SNU-1& 96
well plateo] 7 x 10%cells/well E A F¢3 ¥ AR E well plated
14540 A7}8tE T Incubatordl A ¥l (37T, 5% COq 72 hn)d +
MTT &8¢ 145u/well B 4A7F wiekdtgoh. Well & DMSO
1085 utE 7}3led ELISA reader (Molecular Device Co.)® 540nm
AN FBEE 2] FAFEo A3 AXELE F3ATh
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vk, Bile acid 2% ¥ 574 (Camire, 1993)

A& 01ge DW 5miol %< 0.IN HCI& < 2ml& 7tste] 3
TCEEFZNA 1 A7 Bk W& muksta IN NaOHEH o=
pHE 702 ZZE3l: 7| cholic acid, deoxycholic acid, glyco
~cholic acid, taurocholic acid®] &%7} Z}Z} 31.25umol/mL¥ =%
ZA% 01M phosphate buffer&(pH 7.0) 4mL<¢ porcine
pancreatin® %7} 10mg/mLE =% =A% 0.01M posphate
buffer &4 (pH 7.0) 5mLE ZtZt 7}gk & 37C F2FF0A 14
b ol Regwdk Ao, wdkE 899 1.33M phosphoric acid
2mL7}8 3 26,890xgollAl 1087 YAEHSE & A5d8 FHA
I EF P& ZAbe] 0.01M phosphate buffer(7.0) 5mLE 7Fg ¥
vortex mixer2M I EFE 1 thA] A4 E@ste A de FHel
Aok AedE EF E¢sm IN NaOHE o2 pHE 702 o
Al - e &4 0.28mLet TFHF 3mLE Al @l ¥1
test reagent(2.5mmol/L nitroamide dinucleotide, 0.6mmol/L nitro
-blue tetrazolium salt, 825U/L diaphorase, 1250U/L 3a-hydroxy
-steroid dehydrogenase) 0.5mLE 7}stith. 18y sample blank
* test reagent %94 3a-hydrooxysteroid dehydrogenaseE <
g Alefuks H7Eed o). Control® Control blank® AlHE Al &
Frus Y A8 e TS #Hyer Aysided,
control blankel ¥ dehydrogenaseE A2 d A3 A]lekS) control
e AEEN AL T A%E 47 05mLE 7HE F 3
7Col A 5%7F Wk A7, 22 vhg 1.33M phosphoric acid 0.1mL
2 7}ste] 98-S AAA|Z) L 530nmolA FHEE A A

5

FA(fig. 2)& T3 A2 bile acid 2 & ALFsAT
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é
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Cortert (UM0.1g)

Fig. 2. Standard curve for derermination of bile acids contents

-38-



6. Glucomannan A%< A ZA

£ AOAC(1997) ol uigt AT &, &%
W o zogwigol e semi-micro Kjeldahl™

ZA e e Soxhlety, ©3E 2 Somogyi WHoE A5
o] o]

3

lo
B
ot
M
rl

™
1
tott
o
i
lo
u
iy
o,
ok
8
R

1. pHe] &HA

ol B3 Zul AxAES pHE AHlge] DW 9mLE FH3tH
pH meter (Dongwoo Medical Co., Seoul) FAdIoH, S8
AE 10mLE #std pHE AP0

Y. VBN (324 497144) &

VBN<¢ Conway unit (1950)g 0.2 &4 }Oiu} %, A5 2g°l
7% TCAE 9 18 mLE 7tsled 30%-7F #R83 & o3ste] @y
4L AAG gL, odxHds 1 mLe 8 Conway unitolA =
3} KoCOs9b wbEAA #HAEE FAE 00IN HeSOs4 7FEAIA
0.0IN HCIZ H7Astd FA5A

%
=2
7}

-30.



>~

3 HA

BeAAE 109102 FAE ddds B3 A, %, F ¥
AAHQA Asxe] st 53 HAYE (I=wf$riiy, 2=mo,
o, 4=%t}, 5=vl¢FhE 4

shod LpERALEE

i
olf

ofr
m

O

2|
HE

>,
o‘fl
£y

B zulAzAE 2 S8 FI& FHstd HAE 4T
¥ A34E PCA(Difco Laboratories, Detroit, MI, U.S.A)ui A ],

AT E5E Violet red bile agar(Difco Laboratories,
Detr- oit, MI, U.S.A)oll #HE3ste] 35TolA 18~20A17F uj 43l
A&EFE CFU/mLE BAEAT
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A24d d+4 3%

1. Glucomannan® &4 EXAZA}

7t sx=d 54

Glucomannan 2 Konjac® F&d #% 5AS ZA

&
oy, M
=)

4
ofk

glucomannan< §XE7} 5718 4% shear stress7t S7hshs
S ERGL O (fig.3.) shear rate 600s ‘o1 0.2%~0.8% 4 &
ol A 19.84~100.68 Pa2l shear stress #< UEUY FxHE=z
Vet e Jdeld ey 1.0% 8 A AE 08%Y 8
B} $& 9133 Padl shear stress &S YERW ST

Konjace] wxd FEAFJHE F=7t F7te 4 shear
stress®] S7Fste AL UERA oM (fig. 4.) glucomannans =
H AR g Hor WYe shear stressg YERN O] shear
rate°] 600 U™ 02~1.0% & AFIA 9 shear stress gk 9.2
1~117.23 Pas el At Glucomannan 1.0% Rt 0.8%°] &
Mol o] ¥ shear stress &< HEIE ¥ konjacd &9
de Fx7 F7hgel ulgl shear stress@tol T7FsME AES B
Attt E3 shear rate 600s oA 0.8% glucomannan® 1.0%
konjac®] & NAAbo| A shear stress 2 100.68%F 117.23 Pag
B o] konjace) B ®& g 29 Glucomannang A %] #H7}

Al 2 Fel BAo 9A v=E AAstoel #F Res AzHT

2

ol\

o

- 4] -



120 1

—e— 0.2%
—u— 0.4%
o0 | —— 06%
—v— 0.8%
= —— 1.0%
B 30
w
w
W
= 60
wn
H
U 40 +
=
w
20
4
Y
0 . - . . . - s
0 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 3. Shear stress vs. shear rate plot of glucomannan

120 7 _o— 0.2%
—a— 04%
100 4 b 0.6%
—v— 0.8%
- —— 1.0%
& 80 -
w
@
1]
& 60 A
w2
[
=]
¥ 40
=
w
20
4
0 T T T T T T 1
4] 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 4. Shear stress vs. shear rate plot of Konjac
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U 2xd

i

d

ZE9

o

Glucomannan % Konjacd 522 06%2 =3 3%
E % 54L& Ao (fig5.6.)

Glucomannan % konjace %7} 571824 % shear stress7}
dadte AEE YeH o shear rate 600s ol A 10~55T
2] T A 6354~83.82 Pa®) shear stress S UERHO My 2%
7V F7V8TE shear stress7b @A YERE 1.0% FE&doA e
0.8%9] & AR} Fe 9133 Pad shear stress #6g YEFHSY
t}.(fig.5.)

Koniac?] Fx¥ &AM IE FE7F #7188 4 shear
stress 57+t AL YeElA v (fig. 6.) glucomannan &X'
TEAFETG dAgder W& shear stress S YERAG
Shear rate 60045l 0.2~1.0% & N0l 9] shear stress @&
9.21~117.23 Pag YEIS Y. Glucomannan 1.0% Xt} 0.8%9]
TENgo] ] 2 shear stress S YERW = ¥HA konjacd]
B AqGEe Fx7F Z71E] wel shear stressghol Frtete A IS
Btk ®38 shear rate 600s oA 0.8% glucomannan & 1.0%
konjace] 48 W oAl shear stress F 10068 9 117.23 Pag
teto] konjace] W ¥ @S EArh

Y %o AME= Konjac EU glucomannan®] shear stress7}

o Edon &4 2x7} F7}¥4E glucomannan % konjac?)
Are Aste] X vkl ge Yetuigld,
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Shear Stress (Pa)

07 T T T T T T
0 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 5. Shear stress vs. shear rate plot of glucomannan soln

(0.6%)

Shear Stress (Pa)

0 T T T T T T
0 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 6. Shear stress vs. shear rate plot of konjac soln (0.6%)
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. pHY 54

Glucomannan® konjac® pHell W& /552 fig. 7.3 8.9
LFEFU QAL T

Glucomannang pH 73 9o A shear stress7} 74 sts= 7ZA3F
< YEtUATH(fig. 7). Shear rate 600s oA glucomannan®]
shear stresst 91.32 (pH 5), 89.73 (pH 3), 7892 (pH 7) & 77.92
(pH 9) Pags uUetdo] dZg HY oA 2L shear stress @S
e A, 538 pH 38t pH 5914 © %2 shear stress @&
el len pH 98t pH 794 =& shear stress #< YEHWY
o] ok HHd 2FE @4 F ¥2 shear stress gt= U EHY
At

Koniac®] pHY &A% glucomannan® A A&
LERUI 91 vH(fig. 8). Shear rate 600s o141 pH 59 shear stress&
58.88Pa=Z 71H A YvEwew pH 394 = 57.99Pal e e
W3tk pH 794 = 55. 27 Pad) shear stress @< YERH A O
pH 99l M & 4327Pagt o2 7} W& shear stress #& WERNA
},

Konjac®] shear stress#& glucomannan® shear stress #tE

@o £3x2 Yehfo] glucomannane & Aol o & A
de YErAH

Glucomannan % konjac®] pH¥ #5542 g HYZHo
2 ZHETE ¥ shear stress &S YUERU O] R H o
A Ao=E Az

2
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1uy

Shear Stress (Pa)

] 100 200 300 400 500 600 700
Shear Rate (1/s)

Fig. 7. Shear stress vs. shear rate plot of glucomannan soln
(0.6%)

Shear Stress (Pa)

0 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 8. Shear stress vs. shear rate plot of konojac soln (0.6%)
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g ¥F A7 Jjd 54

Glucomannan-& 949 Wz AaA7|7ke]] wE dx WH3t=(fig9.)
of ettt A& 1540] 7821Pa® 7%

Y %2 shear stress@t s
et e 1043 5d90A 67.329 6121 Pa® FAMS 2 E
YEW AT, Glucomannan®} W& AF & FEo] FTEHY /%
dol S7tH = Aoz Atsdrt

100 -
80 -
Y
=
-
A
w60 4
72}
@
o
Nt
7]
e ]
= 40
== I -0~ 10 day
i ! ~v—- 15da
20 4/ 4 y
0 T T T T T T T i
0 100 200 300 400 500 600 700

Shear rate (1/s)

Fig. 9. Shear stress vs. shear rate plot of glucomannan soln
(0.6%) during 5T
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o pH 24 ¥ 93 A% 7ol ne 54

Glucomannan® konjac £ pH A ¥ ¥ A% 73k
2 shear stress W3} table 1.0 WeEMRRA T Glucomannan®]
shear stress @< W& A% 717ko] F7hgte] wet FrhaA e
pH 59 shear rate 600 oA A&7zt 5 10 # 1594 247
69.57, 61.00 ¥ 7813 Pa¥] shear stressg< UEIHA 2™ pH 79l
AE 6846, 69.38 R 73.75 Pas veldo] AA7Ite] Sl w
#} shear stress?t £7late A &S Uehddich £F 44 AP
AW pHS A7zt mE BASAD wAsiAE A% 15d 4
%A pH 72t pH 5914 %<& shear stress gt& YERHASH A
2 59 ARt %& shear stress S YERRUAT.

Konjac &4 pH 24 ¥ A&7z @& F558L A
A7 17vo0] Z7}ed utel 7AaEE AFE B glucomannand ¥E
WEE A4S Bgom A% 593 10¢ A shear stressih2 pH
TN B A% Yehid ey A% 1597 pH 55t pH 7014
4498 Paz 2& #< YERHAT Shear rate 600 o)A A% 71zt
5 10 2 1594 pH 59 &oAxe 4889, 4749 3 44.98 Pa¥]
Shear stresszt< YEMNQATH pH 79 shear stress &2 AF 7]
7+ 5 10 2 1594 49.75, 4950 2 4498 Pa®] Shear stress#<
e AT
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Table 1. Shear stress of glucomannan soln at 600s™' by

storage period (bT)

Storage period Shear stress

(day) (Pa)

5 69.57

pH 5.0 10 61.00
Glucomannan 15 78.13
5 68.46

pH 7.0 10 69.38

15 73.75

5 48.89

pH 5.0 10 47.49

Konjac 15 44 98
5 49.75

pH 7.0 10 49.50

15 44.98
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v 3F AR F 24 9g

Glucomannan® konjac® ¢ pH ZAF 24A17F WF(-20T)
of wWE& shear stress W3E fig 1098 1191 YeER A
Glucomannan$®] shear stress &< pH 3, 9, 5 ¥ 722 =4
Bt o shear rate 600 14 87.33, 6690, 60.23 % 57.22 Pa9]
shear stressgt< YERJ St (fig. 10).

Konjac?] Shear rate 600714 pH 59 99] shear rate %2
78299 77212 AR & dEU o pH 3% 7oME 7321
B 71942 M&E g UedcHg. 10).

120 -

Shear Stress (Pa)

0 100 200 300 400 500 600 700
Shear Rate (1/s)

Fig. 10. Shear stress vs. shear rate of glucomannan soln

(0.6%) diferent with pH after storage (24hr) at
-207T.
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100

Shear Stress (Pa)

0 100 200 300 400 500 600 700
Shear Rate (1/s)

Fig. 11. Shear stress vs. shear rate of konjac soln (0.6%)

diferent with pH after storage (24hr) at -20T.

Ab 312 19 AE & EAWs)

Glucomannan®] ©& 1 g Alzte] wg 2HEA ¥
= fig.l2.09 JeElRAT. e 1 HEAztel FUMEFE
glucomannan 89 ¢ shear stress™ ZAstgrt). 2 A zF 07
Ul shear rate 600 ‘ol Al shear stress® 7.07 Pa &< YERAS
om 20, 40 % 60T olM ZZ 578, 412 H 259 Padl %S uE
o] Mg Alzke] HojAFE @& shear stress #& YEHAT
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lucomannan® ¥E¥EE 1 1% A F9o EAEA

3¢ 319 A3t shear stress
gre APz B EEE 2 £ dAdoh 22ny AesA &
£ 03, 05 % 1.0% HX9 shear rate 600 'l 4} shear stress @
& 2897, 5517 2 11328 Pag YehARow 6083 T3¢ A
2% 0.3, 05 2 1.0% T %9 shear rate 600"l A shear stress
e 665 5065 L 10399 Pas uYEhfo] #AE 22 shear
stress &S YWEFH AT

tlo
BN
R I
o
b2/
o
2
=3
¢
L
off
H1
(I
Yo

Shear stress (Pa)

0 100 200 300 400 500 600 700

Shear Rate (1/s)

Fig. 12. Shear stress vs. shear rate of glucomannan soln

(0.1%) by autoclaving.
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Table 2. Shear stress of glucomman soln at 600s ™! by

autoclaving.
Autoclaving time Shear stress
Conc.
(min) (Pa)
0 28.97
20 16.62
o)
0.3% 40 11.38
60 6.65
0 55.17
Glucomannan o 20 54.06
' 0.5% 40 50.76
60 50.65
0 113.28
20 111.09
{¢)
1.0% 40 104.22
60 103.99
10 ir
oo
i I ———

Shear stress (Pa)

0 100 200 o0 400 500 640 700
Shear rate (1/s)

Fig. 13. Shear stress vs. shear rate plot of Konjac solution by

autoclaving.
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Table 3. Shear stress of konjac soln at 600s—1 by

autoclaving.
Autoclaving time Shear stress

Conc.
(min) (Pa)
0 19.25
20 3.88

0.3%
40 3.34
60 234
0 38.53
Konj 37.76

onjac 0.5% 20 7

40 34.68
60 32.75
0 113.14
20 110.88

1.0%
40 101.83
60 96.17

Konjac(0.1%6)9] 1€ 1t Ha Algte] & EAEA9 w3}
= figl3e YeEhddY. e ngd HE Aol FUtASFE
glucomannan® v}7}A 2 konjac %N shear stresstE #4
gt e 1 A A ¥S W shear rate 6000l A
shear stress¥= 4.82 Pa &< Yeliigion 20, 40 9 604 Z}
2} 297, 117 2 095 Padl g UEtde] X Alzte] Zojd+E
w2 shear stress #& YEFWAT Glucomannan®] Z#9} w3zt
ZHA 2 a2 19AE Konjacd A#HS <gsAgles #UdE
T AR L glucomanna® AF#E Brd §& @2 shear stress&

e 2 4 qar
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Konjac-‘% TEEE 1 1% AP Fo EAHEEE ZAEA
tH(Table 3.). 19 X8 A|7FE shear stress kol ¥HH) g
S B e meny Aesa @ 03,05 2 1.0% F
=9 shear rate 600764 shear stress #*< 19.25, 3853 H
11314 Pag uYelgloen 60837 239 X3¢ shear rate
6007 "ol A shear stress Z+e 2.84, 32.75 2 96.17 Pag JeERSAT

Lo

9ol A7 % glucomannan % konjac &% 947]“’\"3 A &
e Jdelgon glucomannan % konjac 9] AF&AZ T &
AolE olae] B EAS FuT ol&dinA e AFY &=
9 AgzE 5 AFE & Fav) ik wdEgA 2 AFeAME
glucomannang ©]&3te] AAFE ZoAF T ANAEFES NEe

32 ARFEY HUMEFE AR
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2. % AENY 2 24 54 24

Surimi®] A £AZ BEH] A5l AAF AZA glcom
annang A7behe] RO 4T E ¥ 2ATH 54 Lolngl

c}.
7}. Glucomannan F7}&d ZA R =A
o5 Az Al 787l $1% glucomannan® A& FH7MEE

AAs7] 98] glucomannang #H7betAl 2 tiET9 05%,
1.0% %2 20% AT Ztzte] olF9 = A B gkt

2L
S{m

2
tlo

Table 4. Texture characteristics of fishmeat paste mixed

with glucomannan.

Springiness Gumminess Cohesiveness Hardness Chewiness

A 0.900 2413.802 0.596 4058.367  2171.876
B 0.884 2598.739 0.575 4515.133  2295.909
C 0.898 1957.777 0.588 4631.967  2757.433
D 0.883 1945.217 0.601 4662.217  2684.111

(A : Control, B : 0.5%, C : 1.0% and D: 2.0%)
2 A7, Az o529 v A (springiness)< A, B,C ¥ D &

7oA ZbzE 0900, 0.884, 0.898 % 0.883& HFow HIpol
e 2 Zol7t AY QA vEwew Az {3 ZdE BA
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t}. A &AA (Gumminess)S 0.5% H7FFol A 25987399 g Ko
T 24138028kl Al oA SRSt o 2.0% H7Ee] 1945,
2179 o2 29y ZastATt. $F A (cohesiveness)S W&,
05, 1.0 2 20%9 #H7Fgol A Z+zk 0596, 0.575, 0.588 R 0.601<
HEtH 27 glucomannan$] 37}l vl#H st Frbetes AEdE
ettt A E(hardness)& =% glucomannan d7}EFo] whgt
Aoz Frtste AES e e dzade 7245 4058367
g dEtA oY 20% H7F Al 46622172 YERY H7EE] W]
A F71ES B F A9 NIA (chewiness)< W&, 0.5,
1.0 2 2.0%°) A 2171.876, 2295.909, 2757.433 % 2684.111% Y&t
ol H7zbeke wel daHog Frste FAE BIoy 1.0%
H7F A 20% #HUtRY 2& gg YERUAT olde 3, B
A3 &AM E glucomannan®] H7b7h vA@ FsaAARE Y
el en g&AAgs Q3 AdolM glucomannans 1.0% #H7ME &
W A e 2H 5G] vud 578 o2 YENY

et A glucomannan® A7FEE 05~1.0%H 7t o] AT
Ao 2 AlgE o] 3FqF AHYL glucomannan® H7F £ 05%E
A5

AA Jl5Fe AAS7] Y9l glucomannan® A7FEF 05%E
NFo2 715E HE AXH o5 2AEAS dHEIA A
L= BS 30%, 40%, 50% % 60%(v/w) H7tete B & Ax
stm shEd ol&Ee %7 EAS A A oH(fig. 14-13 14-2).

o
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T3 glucomannan® #H7}&3E G537 Y3 Alsdd fFEHE
RS FYU WHoE Hstd AxF AR 2H A4S
stA) Wit 2 A3, €3 A (springiness)dl A& 40%9] 7t
F o A =& FFo|YT 1 ol Tt ZoAE AY o
13 FES FREAT. EF, 40% ol Fe] 7hFol A konjacH
bl HlE oA EE FFo|duh. A (gumminess)ol A &
glucomannan #7F7+E 50% 7FeEF7tA Zolzh A9 gleH
60% 7ol e 238 #Zaskdcth ¥, konjac H7ME 30%
H7b ol A glucomannan FE7Fel Bl&) tha ko 40% o]
o] HrlFlME FHEFHAT. &F X (cohesiveness)& 7hrEol o
2 glucomannan® konjacH 7} Aol7l ZA Agkon A=
dAG# FF(060-065)& FA3AY. A x(hardness)$t A

& HAAHY AFH fAg AFHE EAH. =, 30%
trEE AG 1 ool shed 7oA glucomannan H7F
T7F Hid B& F££< E9od konjac HIFTFE 40% T

3

[¢]
8§ Ba® F, 7 o4 AFBIANE AT FES F

(chewiness)

ol A SHAIAME ¢ thH] glucomannan®] H7IE
Bt Ao Ve gy, A3, A 2 NAIEHANHE Tk
Foll F#glel BE AFFNA glucomannan H7F7F Bl AA §
Fg Z2AEAHS YA =3, JteEd vaeM e Tha

EAo]l aA watstA &%ow 60% HIPFHE

A #ZAastE Aol 282 E, glucomannan H7F o] &9

Az AA 7NEFe 50%2 FeAHAo™ glucomannan A7}
2l

B9 z2AEAo HwA 53 zoZ YA AAF hHA
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22 glucomannan®] &8 7FsAol wWi$ & 3o ARHR

o

1.00
, 0% -
9 ngp-
% 085 -
c
% 0.80 1 ~&— Ghicomanman
D75 - ~7— Konjac
070 L, , : : .
1400 +
@ 1200 -
o ‘Z;
c —
E 1000 - —
5
O 800 - —~
Em T T H ]
30% 40% 50% 60%
Amount of water

Fig. 14-1. Changes in texture characteristics of fishmeat
paste mixed with glucomannan and konjac,

amount of water.
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0.70

0.85 +

0.80 4

0.55 A

Cohesiveness

0.50

2000
1800 4
1800 ~
1400 -

Hardness

1200

1000

1200

1000 4

800

Chewiness

800

400

30% 40% 50% 60%

Amount of water

Fig. 14-2. Changes in texture characteristics of fishmeat

paste mixed with glucomannan and konjac,

amount of water.
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Al

A 54

. ol 59 =4

-
Bl

Glucomannang #H7}lsle] &S A =317l Y38 glucomannan

A7 o 989 wEdH = table 5.3 2ol &, surimiE 1002
2 3L u NaCl 3%, A (starch) 10% 2 714+%S 50%2 39
o™  glucomannang #H7FIA &2 AHE dETLE Y
glucomannans 05~2.0% +5(8.0~33.2g) 7H4 A 7}sk4 ).

Glucomannan®] 7t 2 slpdo] ofE o A EAJ 5k
nAE Ao2 Yehy glucomannan®] H7bg 2 VM EREE of
& Axsa Az olRe AZA EAS AFEYTHfig 15). 1
3}, glucomannan 3 7}8FA] &S A9l H]ud}e] glucomannan 3
7FRl B, C 2 DA 2HSH =T FElo] vehy &, A FA,
34 2 AE §F EA WA ¥ud =5 T A}
St glucomannan H7F#Eo] 05%~ 2.0%7MA+= o] & Fwol A
A R =AH SAHY Aol FEEkA Fskth 1HEER) fig. 15,
o Ao et mp Al 2 glucomannan®] #7FES 05% WA #H
H 1.0% FFeold A4 AR AREHATH

A2 o

b

o

£X
S

Table 5. Mixed composition of raw material of fishmeat

paste as affected by water amount added

Surimi(g)  NaCl(g) Starch(g) Glucomannan(g) Water(mL)

A 1,000 30 100 0(0%) 200
B 1,000 30 100 8.0(0.5%) 500
C 1,000 30 100 16.2(1.0%) 500
D 1,000 30 100 33.2(2.0%) 200
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(B)

Fig. 15. Comparision of fish meat pastes as affected by the

amounts of water and glucomannan added.
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4) SEM #99 3 =4 54

<Surface>

<Cutting section>
Fig. 16 Scanning eletron micrograph of product

(magnification, 500x)
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;ai,r

uf.ting section>
Fig. 17 Scanning eletron micrograph of product B

(magnification, 500x)
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<Surface>
e, =

<Cutting section>
Fig. 18. Scanning eletron micrograph

(magnification, 500x)
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of product C



P e ST = 1
<Surface>

<Cuftihg section>
Fig. 19.. Scanning eletron micrograph of product D

(magnification, 500x)
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Fig. 20. Glucomannan& ©]-§&
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b AF N ANE TAE 1)
Glucomannan®2-& dA e Ful2A (Table 6)F A&l
° T A8 FU7 FUEA gEs F EFSn HF0] gel &
ot 3} HxE FE3 Bx (18T, 2hr o) A F 3}
o] Ca(OH)»& 500mL #H7bsle & EFa ¥ HAHEE Hol
ez DALY APYENA S A F &71A £
Jol 2o}l 90~100TelA 50~60mint 7FE3ta 7149 ¥ gluco-
mannan AEE YZI5CT)AA 5 mme FAZ Axsie] 70~8
0T A 60~9083 &% =3t

Hoox 2
S R

\d

Table 6. Raw material composition of seasoning products
(Unit : g)

Material

Water Glucomannan Egg Surimi NaCl Sugar Ca(OH):z

Sample

Control 500 14 - - - - 50
A 400 14 200 - - - 50
B 500 14 - 100 - - 50
C 450 21 200 - 35 10 50
D 450 17 - 100 3.5 15 50
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. AE 7HE AROAE )

- AE 29 ZUAAE table 6.3 Fom AzEHL THEAE
19 ¥ZRA7NA= 2L 38E& AXY A-EA F77F 5Smme] s}
2 *ﬂ@_% T 22 zujdg Axste AdE AFES 3~

A & Az dx 212 #9
ol

A
i

o AF 7HE A”I (AF )
2 AdelMe AAdFAM A hed SaAES ol&st
At AT /EHE SAFY oln, °lHAE AAsIl Al
zh
AASL FLollA Wzt AR 2 d(table 7.)¢] & JAFHES
8CA 3~6hrd HA(60~90% tAHo=

1~3g3 A% A¥o F) AR A4 F 70~80TAM 60~90%
4% QFAE YTk A2E AFS A 54 2 AL

oy
g

3

I
Y
L
ot
2
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Table 7. Composition of seasoning solution for preparation

of seasoned and product

Contents (g)

inds & Contents

Composition Bulgogi Chungryang Cheese Strawberry Grape
taste  pepper taste taste taste taste

Fruit EX - - 1,000.0 1,000.0
Sugar 166.5 70.0 100.0 100.0 100.0
Fructose - - 100.0 100.0
Citric acid - - 3.0 20.0 20.0
MSG 12.0 12.0 - 0.5 0.5
yest EX 33.3 33.3 - - -
HVP 27.3 27.3 - - -
Salt 10.0 - 10.0 - -~

1,000

Water o 1,000.0 600.0 600.0 600.0
Faprica - 3.0 - - -
Pepper 10.0 10.0 - - -
Bulgogi seasonning 30.0 - 30.0 - -
Cheese seasoning - - - - -
Galric powder 5.0 - - - -
Green ginger powder 1.0 - - - -
Chungryang pepper - 50.0 - - -
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DAE 13 019 E84 54
Aze zo|7h2E 13 09 288 E4L 5339 table 8

o e AT

Table 8. Texture characteristics of products prepared with

glucomannan differently seasoned.

Springiness Gumminess Cohesiveness Hardness Chewiness

I 0.90 21,458 0.53 0.53 19,275
Control
i 0.91 21,484 0.58 0.60 19,299
I 0.93 25,402 0.54 0.54 23,655
A I 0.95 25,429 0.55 0.61 23,689
I 0.91 21,925 0.62 0.62 19,954
b a 0.94 21,988 0.69 0.62 19,962
I 1.15 71,665 0.56 0.56 82,077
¢ I 118 71,548 0.60 0.58 82,258
I 0.95 89,107 0.64 0.64 83,677
. it 0.98 89,205 0.70 0.66 83,939

I As, dxzTe 44 AFF(A, B, G, D) FAAM C AET
AE 13 ToA 1159 1182 & AlEF 090~0.98E T vl A
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23 A (springiness)S 2.9t A &4 (gumminess)ol A& D
AlE o)A 89,1077 89,2052 7bE ko UERFE EFE A,
B 2 C AEFolAE Ao E ¥ 21458~71.665 Fol At
£ A (cohesiveness) S o} o] ula] wwd I zfolE
o]x] grom ETFH 47 AP FolA 053~0700.2 H]=g
Bt 7 S (hardness)?t WP (chewiness)ol A= A
9} o] AlFF ZF DolA 0.64940.66, 83,6777 83.9392 7%
S FEE 2 oY A, dxTE T O AFET T
glucomannano] 21go.® H|ZZ o] HA7tdE C A7 H&EA,
AP 2 Ax FoA AR EHE UEd AoE Holy
glucomannanO] Zu7tgEe %=

2 9 F g9

2 of Rk
> e
¥

B
rlo

>
N
)
2
o
ofl
0{1
2
o,
o
=)
)
Ir
L

2) v 7}EAFE WMo £ 54
AZ £EHZ 60T, 70C, 80T % 90TAA 24z 602, 120+,
D 2405 A%t A %ZF glucomannand ZAAS 53 H
Ho g FAste table 9. o Yetue. 1 AR 7lZEE 53
Aol AREE7F 60T 2408 U 4.0, 70T 1807+ d ™ 4.5,
80C 1208w 46, 90T 1208 Uw) 428 AXLE7 SHdTF
Z A golxdA 7z e EoekAE e EF
A S H3

WA AzAZ BEFE TS UL N

—
0
(@)
b

g
DO

AAT. HDLF FOo S o
H 70ColA 60% AL W 80T 90 AxyS W &
Zb 45 2 465 R BREH = 7EEE VYUY SRS

60, 70, 80 % 90TolA 240% A= Al Z+Z 334, 224, 180 =
19.4% % WUehfio] Az eEe A FEG2 wnlA e BoT
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At EA=A9 AT springinessE 60, 70 2 80TeoA 2=
FEgo] whnjgelE AL BAFAoY OTAAE SX4o]7
ElubA] ¢kttt CohensivenessyE AZFLE9} A|7bo] & JFS

2} e Aoz HY Chewiness, gumminess % hardnessy

_H
e O

ZL&E9t At HH A +AE YeEhRA LY chewiness 803
9QTNA 1208 AZAZ A 180%F % 240%¥-Ett & A& Y
Buideh. w3 o)l dAHS gumminess®}t hardnessoll A& UHE}

o o]g} ZL o]&E 90CY mEAA Z7)d AZA
_]
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Table 9. Texture changes of glucomannan as affected by

drying conditions

C Time Moisture Springiness Cohensiveness Chewiness Gumminess Hardness Sensory

(min) (%) value
60 63.4 0.945 0.606 8604 8699 14383 1.2
120 58.4 0.942 0.606 888.2 9419 1,555.0 2.2
> 180 44.7 0.938 0.652 9566 1,1314 1,737.8 3.2

240 334 0.917 0.663 1,2404 15108 23552 4.0

60 47.0 0.952 0.606 633.1 6649 1,097.8 15

120 31.2 0.923 0.669 901.2 9765 1461.3 3.1
70

180 28.7 0.906 0.649 11,1001 1,2152 1,866.0 45

240 224 0.906 0.649 1,4834 16455 25349 3.1

60 43.8 0.916 0.672 9630 11769 1,596.6 3.2

120 30.5 0.900 0.668 1,3675  1,1786  1,760.3 46
80

180 22.7 0.892 0.646 1,0685 9444 1,8266 36

240 13.0 0.867 0.642 863.6 645.7 14135 2.8

60 33.1 0.864 0.624 344.7 892.1 14301 2.8

120 224 0.846 0.652 1,3074 14605  2,247.3 4.2
90

180 20.8 0.844 0.673 1,2586 13641  2,020.2 3.3

240 194 0.846 0.656 1,160.2  1,280.3 1,829.1 3.1
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1 hr

2 hr

3 hr

5 hr

<70TC> <90T>

Fig. 21. Image change of seasoning konjac different with

drying conditions.(Left : 70C, 1~5hr, Light : 90C, 1~5hr)
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Fig. 22-1. Picture of seasoned

products.
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and

dried glucomannan



Fig. 22-2. Picture of seasoned

and dried glucomannan

product.
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4. Glucomannang °| &3 &8 AF

7t Alx 3R Y

Glucomannan® 2544 2¢ FL31x o] o]&3 27
Az 3 T

ANZ2FAL fig. 23.9 YEFHARA T =, 0.29% mannanase 89
S A% 3 glucomannan 2% A7FE F 50T, 3 Al7F Fot
shaking water batholA 120rpmS 2 7}FE88Act. 714 E3
B4 2843 A7) Hstd F% 7FE(0T, 10 A )3
W2t i ot W2 ¥ glucomannan 7FFE8] 89 =& Ao A
S AA}7] Yt Zdel I (Whatmnan #2)E 23] W53 &
ol H ZHaAE Ao RA FAdFR
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A 2L ¥ &9 cutting
glucomannan®: 2% 0.5%x0.5%x0.5 cm
mannanase®d : 0.2%

l 50T water bathell A 3X] 3t l
shaking st A 7p 83,

9 0] = 2 o]
#43 (90T %%, 108) B EA(E7], X¥)9

s 8 A4, 24
d
Zetol st (23)

)

SEEEDEET

(7], LX) 8% A7
i
e
N
g 7] 30~40cmHg
}
7 8942

Fig. 23. Procedure of beverage product using hydrolysated

glucomannan.
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4. 8A%9 713

Glucomannang #7713 &3 Ax A H73 27 =957
ExFHY9 HrlerEo wE & AALES table 10
I 110 zbzE JeEb AT

b
o
sl
fof
H1
i

N

Table 10. @71 A g (64.6 Brix)3 7} %o @& Glucomannan
g9 7|z% W3}

A el 755 H) 31

10% 1 vl g gk WAj 9} gho] i

20% 3 v gAY EHFH L, A sto]l |
30% 2.5 o gk Y Atk

40% 2 Ui 23 Gty gol Wi e
50% 2 Uy g3 Fdsty go] Y 29

Table 11. ¥5A1¢ (646 Brix) 3713l @2 Glucomannan 5.9}

7135 Ws}t
Sy NZE H] 11
10% 15 AlEg WA e} gho] T
20% 35 HEAY EHA i, FY o]
309 25  #HY =t va Ao
40% 2 Ui g 349 g5tdt o] |yF A3
50% 2 yr gn #d gk o] |y I

¥ 713 % 5% HAY (1-338}, 25-57 5-FA)
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O A%, 27 2 I NS FREE 10%, 20%, 30%,
40% % 50% #H7bele A Z3F glucomannan &8 2479 #HEH
NEEke Y $F54E 10% 78S 45, thd v" glo] wu
30% o]l Ae B mto] WF 7 Ziii LNt 28 BE,
HAdEFHL 20% A% Hubste o] = Ao 2 HFHAY
Cheh, sk e digk A ox e »121‘3}

}. Glucomannan 59 pH &4

#5H 7ZE7F vauy g28W FYeHA A 20%E V)

To2 @] F&5Y € I F5IY wEE(10%, 20% R 30%)

z3t1 2+ £ 89 pHE =A3te] table 13o] UE

Wale 2 @34, @7l ¥F5A WUl FRe ¥ pH 29, E: ¥F
o

O

01%94 A7, Glucomannan< o} && v FE Zu7lgE 2 &8
Y AAR & Jtestdlen 7 AlEY
A wol A NtFITALG FA NM AF7 %:;z FaEohy
RIMMA] AR o]& T 1 FEIIXE 4P
=R2R=
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Table 12. pH of glucomannan beverage prepared with different
amount of strawberry and grape syrups

Concentration
109 20% 3096
Strawberry syrup 2.96 2.93 2.96
Grape syrup 2.96 2.93 2.96

2}. Glucomannan® &EA7IFE3d Aol 7 dF
(Total dietary fiber)

2% Glucomannan® %€ 0.2%¢ mannanaseZ 7}rE33 F
4E LAY F AAEY HoldR #FES A
table 14.91 YetH A} Glucomannan E&7FFE3E9 AZF AL
AAAEE Mol HFE =4I A 2% glucomannan AFo] &
2o 93 7t B3 Ho 1g9 MERE FHo] EVlEsAY
A Tk £ glucomannan FFel FE&ANTFH dF
T2 Axde EEE AP AHESIAH.
A& 1700 mL< %Eﬁ}.fsﬂ/ﬂ £ glucomannan %2 32g°]
Ugton 32L& 300 mLS FAAZ 39 8g9 T s I
ok 35 HoldRE FAHT AF BIT%Y FEES HEHUAL
o, &FL 415 %9 TFE JeliAd T Glucomannan &4 7
B 2o A=23 32L& Z+7t 7.18mg/mLet 1.11mg/ml2] 2o] 4

mlo

gluicomannan I A &
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FE etk B#hA glucomannang &4 7RSS A4S
Az w5 HAEE A¢ 718mg/mLe HoHFE FFHE F 3
S Ao HZHI MR 24 2 252273L 2 39 4
of At F¥E wd F AL A2z ARHAGY

Table 13. Total dietary fiber of glucomannan-enzyme hydrolysate

Sample TDF
(%)

Supernatant 38.17
Precipitate 4.15
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v}, Glucomannans ©]-§39 Ao|d{ S5

<A> <B>

Fig. 24. Picture of glucomannan beverage

(A: Grape and B: Strawberry)
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5. Glucomannan® 7] 54

7}. Glucomannan® #A3F¥ &3

ggel a9 L %3 ¥ 4 ¥HY £ AAYY

(table 14).

Table 14. Fractionation of glucomannan hydrolysate by

mannanase as affected by molecular weight.

ot 0 Rt el T
Total hydrolysate 573.1 100.0 4.373.6 100.0
MW?>100,000 4585 80.0 2,936.9 67.2
10,000<IMW <100,000 36.1 6.3 1,159.0 26.5
3,000<MW<10,000 57.3 10.0 209.9 438
MW< 3,000 13.8 2.4 459 1.1




100,000 Da°l”, 10,000-100,000, 3,000-10,000 % 3,000 Da°]d}=
L83 £8 &9 #FAT2 4585, 36.1, 57.3% 13.8ug/mLE 4
bkt 392 e &2 100,000 Dacl’de] 80.0%= 7+ =2 H
&< E9om, 10,000-100,000 Da¥ 3,000-10,000 Da¥#+& Z+7]
6.3 & 100%= FAIE Hl&E YEsth 284y 3000 Da olst=

—

24%% 7bg @2 HE&S Uit =3, 7 FFe 3T,
100,000 Da ©]7, 10,000-100,000 Da, 3,000-10,000 Da % 3,000 Da

o3} B &AM Zrzt 29369, 1159.0, 2099 2 459 ug/mLE &}
Yok F39] yielde 100,000 Da ol4e] 672%% 7H4 =& Hl&
Z vEwen, 10,000-100,000 Da &4 265%% TGl *
2 HE&S EHY3 3,000-10,000 Da &A= 48%E YEFWT
3,000-10,000 Daz 10,000-100,000 Da®] HdT-2 FAFSH B &l
o} Fel A= 10,000-100,000 Dae] 3,000-10,000 Dae] & =
oo6d e =qvh =9, 3000 Da o3 &Y FBE 11%E
7bg e v &S YETY. o] A3 mannanase® 3 A
, glucomannan 7} 8 E = 100,000 Da ©]4e] ¥-#
Hl&o] 7FF w2 ¥ 3000 Da ©]8e AEA B2 v
NES & & AU WA, 1 A BHEAN FES F5T
2 Ax9 gelg A3t glucomannans T4
° Ao

24 g b 4F 2 gud A8 4 9

8o o 4
it %

o

®
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Y. Glucomannan ¥ & %d gE 9 7|54

1) Glucomannan ¥3] %9 #1134 7|5 A

Glucomannan® mannanase 7}FrFEdE&S A3

9

2 73
Zh Z o g staks dAE FA A, ACE 443 € 3

NS T(APTT) 8RS =A5 49 fig. 25, 26, 27.7 28.9] HEFHA
=3

ML
o

g

@

Glucomannan® &4t3t E3E  fig. 259 JERIATH
0.lmg/mL9 ¥ xolA RE RFE59 3 azte AY dEey

A gkgkom 0.6mg/mLelAE 100,00001749] Al A 2.5%9]
mulg 4 vedgon o EsdAE AdE YERA

2EAt ¥EE 2mg/mLE ¥ & BE BEFoA mud &%
S Yeguyd o 2% glucomannan 9ol 1.05% EHE K
o]

At 10.0mg/mL7AA F2E ¥ st HE AR 23 2%
9] glucomannan YA = 75mg/mLdw 8.12%% EHE HIY
o glucomannan 7FFEES1E S 10mg/mLAw 30.28%¢ EIHE
HTh 100,00001 49 EA#EL 75mg/mLolA 40.66%<9] ¥ LA
L 3%S RYd. ®£3 3000~10,0009 &3 3000015 ¥
o} 10mg/mLel X = 40.21%% VieER wm3 & s anE
HER AT

Glucomannan ¥89] &3 g3 58 9 +5F 718
= AgE Bgoy glucomannan 99, 100,000 ]/, 10,000~
100,009] EAFolME 75mg/mLe F%7F 10mg/mLe FERET
£ 48t 294E YA

-89 -



-~
wn

-il-A {+B --C

P
(=]

~O-D —&E —AF

Antioxidant activity (%)
* 8 &L 8 @

—
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T

W

<

01 06 2 5 75 10

Fig. 25. Antioxidant effect of hydrolysated glucomannan fraction
different concentration. (A: Glucomannan, B: Total hydrolysated, C:
>100,000, D: 10,000< <100,000, E: 3,000<<100,000, F: <3,000)
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30
A {-B &-C

25
—-D &«E -AF

MTT-assay (%)

—
>
T

01 06 2 5 75 10

Conc. (ng/nl)

Fig. 26. Anticancer activity of hydrolysated glucomannan fraction
different concentration. (A: Glucomannan, B: Total hydrolysated, C:
>100,000, D: 10,000< <100,000, E: 3,000<<100,000, F: <3,000)
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Glucomannan® 4A¥E Z219x4 &axtE= fig. 26.01 YERUA
o 0.lmg/mLe] FENA RE BHFEY GAX FAHYA Fd=
0.0%<% YeEhliew 0.6mg/mLel
g e st E EdolA 0017 0.05%S] HR EFE K
Fdom & BIqaE aHdE Holx E&FAUT. 2.0mg/mL7HA
FTEE 59 AT 4 JA aHE AR A dAHoE v
ng %S By on, glucomannang Yol A& 832%E e
o 100,00001 o] EApuol e 754%E HE Ytk 10mg/mLe &
Lo A= glucomannan YoM 2525% 2 7HA =2 &3E E
WAL e FHENA 722~1958% EHE HAT FAbs &
Te} nrA R FEREE FTUMsE AEE R0y 94A sk
oA AH/E YeEA X8 AR AlgdEH.

ACE A3 &4 (fig. 27.) T3 0.lmg/mL% 0.6mg/mLY F%
A BFE RAFA EIH oy 2.0 mg/mLolAl 1.04~6.22%9

=5 et o™ crude AEl 9] glucomannan 7533

EHE BolA XA A4 F89 ACE AAA=
6.31, 6.24, 9.04, 555 1321 % 18.23%< &3E uYerdol 30000}
A ZFol A %& ACE AEaHE 2Hv} 10.0 mg/mLolA
Zh 89 A3w Jer_ 594, 12.34, 899, 594, 1411 ¥ 21.24%&
ettt BE #3oA Fro] u#EAAd ACE AHaxhE HE
Fdoy glucomannan 943 100,000014¢] EAFAN = 7.5mg
/mL7FA FXxo Hl#lA ¢ ACE Af&4S vetiien 10.0mg
/mLe FxoME 25 Hadte AFs BRItk

A& glucomannan 93 crude

-9 -



A 3B 6-C
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-O-D -+ E AF

—
h
T

ACE inhibitory activity (%

wn
T

[} w 1] 958}
0.1 0.6 2 5 75 10
Conc. (ng/nd)

Fig. 27. ACE inhibitory activity of hydrolysated glucomannan
fraction different concentration. (A: Glucomannan, B: Total

hydrolysated, C: >100,000, D: 10,000< <100,000, E: 3,000<<100,000, F:
<3,000)
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A B -&C

35+
—O0-D «E AF

w w
— 7
T

APTT test (sec)

[
L]
T

277} /

25

01 06 2 5 75 10

Corc. (mg/nil)

Fig. 28. APTT test of hydrolysated glucomannan fraction
different concentration(A: Glucomannan, B: Total hydrolysated, C
>100,000, D: 10,000< <100,000, E: 3,000<<100,000, F: <3,000)
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APTT testd 7|52 AL fig. 28 4YEeERHIAT Gluco-
mannang %42 2.0mg/mL7tA] APTT test®= 28.0 sec® W&

2 AzZtez gaE Holx EIHTh 50, 75 ¥ 10.0mg/mLel
A Z47432.2, 312 2 300 sec® WERTFRT =2 a3E EYoh
7t 2¥E9 01lmg/mLe sEAME TRt AY 22 &
#}E HAI 10,000~100,0008 3,000~10,000 EAF A=
E2rrEt e APTT &4 Jehydth & £330 13x
2 Z4E APTT 42 Fobxlou 100,00001749 A
50mg/mL%} 75mg/mLe E%A 355 secE 7FE ¥ APTT

7 =
< Ytk APTT test oM E Fiol ®l#EHAHA 4L
et oy 43 % oldoMds &AL el X X3 sk

m 1

2) Glucomannan®] bile acid 235

Aol df7t 8F ZH2HEXNE #2AE FE71%E 43
Z1Fell A EHHo]x = bile acidE AoldA7t AFTEA
bile acid®] AEFEFE ARAAI77] WE2 d#HA U

Glucomannang 7FEEdste o Bg ol st EAFE
2 28T ¥ bile acid 2¥HE FAT AL fig.20~33.9] e
At} Glucomannan 7FF#&1 %2 cholic acid$t 2 ¥ 100,000
olae] EaFA ¥ A¢HE YU e 10mg/mLe F=
oA 88 um/0.1ge] A¥HE el ol vHA AEHES
e QLEE 3,0000181e] FEAtFelAE 5~10 um/0.1ge] ¥ 2%
22 et 10,000~100,000, 3,000~10,0009] A} &8l
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ME =& 28 S JYediden 72z 29~43 2 15~21uM/0.1g
°of AFHE YU BE £8AA s vHAd d9H e
el e ZheERaH A e B T
23" 100,0000139 B2 AgHe] 20 He e FAE Y
B} WA tH(Fig 29).

1
glucomannan® Z23%#

@A —O0—B —e—C

80 +0—D —&—E —&—F

30 -

Binding capacity(uM/100mg)

20 .

IOA___W
1 1 H | 1

0.1 0.6 2 5 75 10

Conc (mg/mL)

Fig. 29. Cholic acid binding capacity of solution with
various concentration of crude glucomannan hydrolysate

(A: Glucomannan, B: Glucomannan hydrolysate ;GH, C: GH>100,000,
D: 10,000<GH<100,000, E: 3,000<GH<10,000, F: GH<3,000)
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140 |

no A OB —-C
—0-D —3g~F A F
100 |
80 |

60 +

40 |

Binding capacity(uM/100mg)

20 |

01 06 75 10

Cone (ng/ni)

Fig. 30. Deoxycholic acid binding capacity of solution with
various concentration of crude glucomannan hydrolysate

(A: Glucomannan, B: Glucomannan hydrolysate ;GH, C: GH>100,000,
D: 10,000<GH<100,000, E: 3,000<GH<10,000, F: GH<3,000)
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» 4 OB —eC
—0—D ——E —F

Binding capacity(uM/100mg)

01 06 5 75 10

Core (ngnd)

Fig. 31. Taurocholic acid binding capacity of solution with
various concentration of crude glucomannan hydrolysate

(A: Glucomannan, B: Glucomannan hydfolysate ;GH, C: GH>100,000,
D: 10,000<GH<100,000, E: 3,000<GH<10,000, F: GH<3,000)
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-2 O0-B —e-C
% |—0-D —4+E —-F

15

10 .

Binding capacity(uM/100mg)

01 06 5 75 10

Conc (ngind)

Fig. 32. Glycocholic acid binding capacity of solution with
various concentration of crude glucomannan hydrolysate

(A: Glucomannan, B: Glucomannan hydrolysate ;GH, C: GH>100,000,
D: 10,000<GH<100,000, E: 3,000<GH<10,000, F: GH<3,000)
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Deoxycholic acid®] 2%3 & fig. 30.9] e ST Cholic cid
o) Axe} vl AFE YR or AF wrv BHE =4 4
Ebwrch 100,00001 49 E2p#F 10mg/mLol A 129uM/0.1g9] 2 &
S e e HA 22 0.1mg/mLolA 81uM/0.1gd A3 E
< ®¥TH10,000~100,000, 3,000~10,0009] ¥A&F FH M= 4
4~68 2 23~32 uM/0.1gd] AgHEL BT} 300005 EAF
oA 5~10 uM/0.1gs] W& AFE S Ve

Glucomannan 7FFE8]1E2 Taurocholic acid® 23 ¥ (fig.
31.)<& 100,00001% 3 10,000~100,0009] F2FFFel A AN A E
< JeEllg oY crude glucomannan hydrolysate®] 2 mg/mLol A
27 uM/0.1g A&" o2 7b4 EA veERth 100,000017 ¢ A3
o] &= 10.0mg/mLol A 22 uM/0.1ge. 2 et} 10,000~ 100,000
o] BxtZol e 19~22 uM/0.1gd Zg#HE Jelwon 3,000 o
3te]  ExFAE 10~14 uM/0.1gd ZAEEE  YEU
t}.(fig.31.)

Glycocholic acid®] Ag &A% taurocholic acid®] A% =4
Latet 2348 Jegui e th(fig. 32.). Crude glucomannan hydroly-
sate®] 10.0 mg/mLol A 23 uM/0.1g ZgE o2 714 A YErS
t}. 100,0000149] EA}Eol M E 10.0mg/mLolA 17 uM/0.1ge.&
el th 10,000~100,0009] ¥xF#Fel A= 15~17 uM/0.1g8] A%
g5 Jehylen 3000 o)&e] ExFEoME 3~12 uM/0.1gel 2

FeEs Jet AT (fig. 32.)

Glucomannan®] 7}E3E LS Bile acid9] AEe FXA71H

Hzd & A¢EL YeEt At Cholic acid, deoxycholic acid,

taurocholic acid 2 glycocholic acid ®Fo|A glucomannanX.th
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glucomannan hydrolysate®] #x}3 #&o] AgHo] ¢ FA e
Wtk 53| glucomannan 100,0000]4e] 22 cholic acid?t
deoxycholic aciddlA ¥ ZA¥HE YEUA LY crude gluco
-mannan hydrolysate= taurocholic acid®} glycocholic acidel 4|
=2 A%¢E S YAk waEbd glucomannan 7FFESES o]
&3t SHEAFS AR due AFHAE S5 AE&sH 2
T8 AHRE Mg Ag Aoz AZGHA
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6. T AF A <AHAA
7F. o5 A F

1) 9iAgde 14
Glucomannang ©]43% o5& gvtdie EA% 2=
Table 15.91 YEMAAT. A 4@+ F&, 32, AW, oud H
B ea 22 7290, 146, 039, 1224 ¥ 13.01%2 YEtgton B 4
7= 7390, 1.64, 0.74, 10.00 2 13.72%E JeEldAth. C¢ D9
AWM F-& 7405, 1.22, 0.76, 957 2 14.41%¢k 75.33, 2.34, 0.32,
680 2 14. 62%Z YeEFH AT Glucomannan?] #H7t&el 0.2% 3
7tE DAF TN £, JEFY @538 FFo] M A dE
wor vy g3 7pg WA JeEbsth & glucomannan©l
N 83 glucomannane] & H&Z 2%
Hol e FgFe] EA ez w@stEe Hohd
glucomannan®] ©3}E %ol ¥ 3Eo] EA UEd ASZ AR
At} Glucomannan®] 5% &S A g dWAde &
o] 7b& EA yelgon ol o EA|F oA glucomannan®] ZAg
HA @ A surimi®] ojfo] ZFE Aos AAd
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Table 15. Proximate composition of fishmeat paste product

(Unit : %)
Components A B C D
Moisture 72.90 73.90 74.05 75.33
Ash 1.46 1.64 1.22 2.34
Lipid 0.39 0.74 0.76 0.82
Protein 12.24 10.00 9.57 6.89
Carbohydrate 13.01 13.72 14.41 14.62

2) ¥4 54

Glucomannan®] 7} W& EAFAHL Table 16,9 e
Wit} Springiness® A ¥ T DelA 03552 7HE =4 UEgS
1 glucomannano] H7IE A & AAFFANA 01812 7MY ¥
S YeER AT Gumminess® AT ColA 12059548 7Hd =
A Jdelgten AdY FolA 78233302 M W g e
Attt Cohesivenesst A& DolA 0990°.2 7H #A YeEkk
AR TA 09412 T v @2 YEhlled EE A
Toll A w523k ghe JER Rt Hardnesse® A8 DolA 12682
2 7M1 w4 veigoed, Adg oA 83112 B 4 #e d
el Al Chewiness®E A &AF Dol A 3352488 718 =7 WeEbk:
ow AAF oA 1414182 M @ 7S YeERUAT
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Table 16. Texture analysis of surimi different with

glucomannan contents

Springiness Gumminess Cohesiveness Hardness Chewiness

A 0.181 782.333 0.941 831.1 141.418
B 0.185 893.65 0.946 944.8 165.586
C 0.304 1205.954 0.985 1166.8 304.186

D 0.355 1098.017 0.990 1268.2 335.248

Ao BE AFTFA 107 wigteg AFEHAoY 7Y Aos
glucomannan®| 5

G2 mAAEAre] YEE o glucomannano] F-§HA &L A A
ol 55x10°2 7HE B nAE £2 ygydnh 4% 359
A o= DAY FolA 1.9x10°2 7FF e mAEAe] VeGSO
o, glucomannan®] ¥#5A & A AF FoA 57x10°2 7}F
=2 UAZ F& YEAY AF 71z B9 Ad F AYA 7
P

g 2 Ve & Udgilen DAFTAA M w2 wAE
e HeEHAS. o5 A dsE BE AgFA AR NF
A AT FHHA Fu.
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Table 17. Changes in viable cell count during storage

periods of fish meat paste products at 10T (CFU/mL)

A 10'>  55x10°  99x10° 15x10° 42x10° 57x10°
B 10> 48x10° 85x10°  1.4x10° 39x10"  2.8x10°
C 10> 42x10°  82x10°  1.4x10° 35x10°  2.2x10°

D 10> 39x10°  79x10°  13x10°  2.7x10*  1.9x10°

4) pH®| W3}

o} 5ol A& F pHAS WalE fig. 330 JeEhdY AF 0
I AE BE AETAA 7.04~7.099 ¥£E e YeEhdoH,
74 Ao ZE AEFo)AM 640~6582 W& pHaE YHEAT
2y 1497 HH AE Fobstd AR TS SUMste AE
< Jelfigich 359 Aol pHE 28T BoA 71602 714 &
pH#ES Uehdilon, A 2gFddAe 7129 71 @2 pHE
EFu Aot

T

- 105 -



73 ¢

71
6.9 +
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Fig. 33. Change in pH of fish meat paste products mixed

with glucomannan during storage periods

5) VBN9] W3}

A F o5 VBNY WH3lE fig. 34.9] JeERAAY. A% 0
A sMole AET BoA 9.82mg%E M @& #E YEHde
o, AYF ColAM 1511mg%9 7HE L e YehRth AR
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717y B¢ RE AEZFA] &3 VBN st Z71E gl
Zol A AFFAAN 41.7Tmg%E 7HY =& ¢S yE
oo D Ao 37.6Tmg%E 71H e %S ey

o
m,
5,
3
N
a0
g 5t
N’
Z 2|
EIS’
10 r
——C —O—D
ol
0
0 7 14 pal 3 B

Storage period (cays)

Fig. 34. Change in VBN of fish meat paste products mixed

with during storage periods
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6) &2

Table 18. Glucomannan<

T

A48 A=

o] &% o5 AF ¥E HE

A 35 @ 9 it Aax NEAF
XA _ g’i—:ri 33% ZAA L olm el At G gae
o5 F %  50°1% 50% °]%
oA N0l &  g/kg (W)E;OO?IOQ}{S(}OQ};%%‘% RAFEAA g s
o ! i - SAOILAEA ) Rt
awe . AT gAclele wta@A
v o & I
2203
nESR g/kg &£ENITH =4E
A2V E 2.00}3}

%FAe 4ET

#(2004) 71=4Y.
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L

Zodz AFY dPAEES B4 A= Table 1991 e

Wtk A ART FRE 5246%% YEhdor i A7, o
A 9 deslE2 247 591, 658, 758 E 2747 %E YEFUSIT
AT S

e 4911%2 deor 3E ﬂé,%ﬂé 3
6.30, 3.87 2 3551 % ‘/}E}Lﬂ‘ﬁﬂr.

Table 19. Proximate composition of dried glucomannan

(A : Bulgogi taste, B : Chungryang pepper taste)

(Unit : %)
Components A B
Moisture 52.46 49.11
Ash 5.91 5.21
Lipid 6.58 6.30
Protein 7.58 3.87
Carbohydrate 27.47 35.51
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zu|AZF ) BAEAL Table 20.91 YEFH A TE Springiness
= A9 BAEFA 070034 08432 uYEIS O™, Gumminesst
16952479} 27681647 EFHA 2B, Cohesiveness® 0.5163%
05799 & e th. Hardness® 3,288.0502 4,963.8508 e
Wl e ChewinessE 1,185.6759 2,255.688& WEF AT

Table 20. Texture characteristic of seasoned and dried
glucomannan products (A : Bulgogi taste, B : Chungryang pepper
taste)

Springiness Gumminess Cohesiveness Hardness  Chewiness

A 0.700 1,695.247 0.516 3,288.050 1,185.675

B 0.843 2,768.164 0.579 4,963.850 2,255.688
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= 56
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Storage period (chays)

Fig. 35. Change in pH of dried glucomannan for storage
periods.

(A : Bulgogi taste, B : Chungryang pepper taste)

3) pHe] W3}

ZulAzFe A F pHAY Wt fig. 359 YERHAT
A 0d Ale At B A3 FollA] 5683 5789 & HERAAL
), 30¢ Al 5863 574% ZF FTvMstE AFE e
a%F AR 7 B FEI Ut 60Y Al 6.029 5989
pH #& YErd A
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4) U] Aol W3}
ZuAZEY A = uPYEALS Table 21.o1 YEFHAY. A
Z0Y Aol= A} B A8 TFAA 26 ~ 4.3x10° Ve en A%

217y & FA% Z7F Qlo] RE:ekA nAEo] Ao MF
308 A A A FoN 68x10'2 ¥ AE =2 Jghuglen B 4

HFoME 65x10° 2 MAE FE Yelhdsh A4 60d A A
AR A 62¢x10°% VAE £5 Yegdoen B 48 FolAe
43x10° 2 PAE £ Yehidg. z2uaxEe gidds
Table 9.9 YeEtAT A9t B Agd+ BFAA A4 7|7HE<t
Aite FEEHA Fshoh

& 0

Table. 21. Changes of viable cell count during storage periods of
dried glucomannan at 37C (CFU/me)
(A : Bulgogi taste, B : Chungryang pepper taste)

0 10 20 30 40 50 60

A 26x10° 1.8x10" 3.8x10° 68x10° 9.4x10° 2.8x10° 6.2x10°

B 43x10° 22x10* 35x10" 65x10° 95x10% 2.2x10° 4.3x10°

zuldzxEe] #5H 54 Table 2291 HehiT A% 0
A AMFTF] #, I ot H FHH Vzme 44 48, 49,
48 2 482 dEglen, B ST 747t 49, 47, 46 2 478
w54 37t By

2
3} glo] #54d A7 A



2} aerstdon 504 Ao 609 A 3.9, 4.0, 40 =
36 R 3622 A x7] By ¥

54 B7he

ot Y A 509 7

At

Table 22. AZzx7 A glucomannan

Fotom 0dA 49, 47, 46 2 479 H7 A
4 32, 29 33 % 312 2% 3

A5 Brte

Zv AxAE

4.0% 3.6, 3.3,
wokt. B

AR
=

rJ

fr e

A

B

A 713

0 10 20 30 40 50 60

0 10 20 30

40

50

60

99

&l

E2E

A A A
-

48 47 47 43 41 39 36

49 49 47 45 43 40 33

48 46 46 44 42 40 36

48 4.7 47 44 42 40 36

49 47 45 40

47 47 43 41

46 47 44 4.1

47 47 44 41

3.8

3.2

29

3.3

3.1

2.8

2.6

3.1

2.8

713 % W3} (A: 83179 B: A%

¥ AAAxA 37T
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6) ¥4 ¢AdAY A&

Table 23. Glucomannang ©°] &3 ZvlAFe XFT4

AA BE g 9 i+ Aa* 7} Bk A %
~ 259 FujE 7HA-m o]v o] 1oy o
23 A7} oloF oot GEes
I: 758
Zo % 1.00% o)A+
I: 3.87
I: 658
Z A 9% 5.00% o4
I: 6.30
389 .
mg/kg 3 B3
JNITAv =
Colony/2mL 23E 2H4E
U

¥4 2 A E3(2004) 719
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o A N?ﬂﬁu FE, #8, A4, e9d 3 geskee 478131,
046, 021, 087 % 1115 %& 4Yehligid. B A7 T2
85.24%% Jetston &, A4, dwd 3 eesE e 47 064,
0.11, 0.68 % 1333 %E YERH AT

Table 24. Proximate composition of Glucomannan beverage

product. (A: Grape, B: Strewberry) (Unit : %)
Components A B
Moisture 87.31 85.24
Ash 0.46 0.64
Lipid 0.21 0.11
Protein 0.87 0.68

Carbohydrate 11.15 13.33
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2) Aol A« TF

Glucomannang & A|#F9 Aoldf #&FE& S5AHE Table 25
of YetliAT. A<t B A@Fo AR FEFES 7.09¢ 694
mg/mLE YER) AT

Table 25. Contents of total dietary fiber (A: Grape, B: Strewberry)

Sample TDF (mg/mL)
A 7.09
B 6.94
3) pHe] W3}t

25 AFY A F pHAY ®Wsle fig. 36.91 YERUAT A
04 Ale A9 B Ad FolA 2603 3.039 & dEUdSH,
604 Aol 2407 2892 ZH&adheE AFS YEUASH 1 F A
71z Tk EE T sk 909 Al 2719 3159 pH #E
LHERY AT
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Fig. 36. Change in pH of glucomannan beverage for storage
period (A: Grape, B: Strewberry)

2 A% A glucomannang o] &3 FEAFANA A7

=
o T BENA wgdch 4ETAY $2e 77 2ol 4

Table. 26. Changes in viable cell count of beverage products
during storage periods of glucomannan at 37T

(A: Grape, B: Strewberry) (CFU/nf)
0 20 40 60 80 90
A ND ND ND ND ND ND

B ND ND ND ND ND ND
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5) &5 AL

Glucomannan& s A EF9 #5532 EAL table 27.91 YEIUA
ot A 717 0d A AMETY oH, & o H /A TEEE
Zkzk 47, 49, 49 2 498 JEhRdes A 90Y AdE 39,
44, 38 9 382 AF z7|Eg @& #HFA HWIE ¥UY. B
AMEL AR 27 22 47, 48, 48 2 485 JERIA I 0¥ A
40, 30, 3.0 2 3.0 YEH AA7|Tte] & s
Ve okt A AETE B AET B ARV

e B B4E Bgoh

flo

&

Table 27. Glucomannan &3 A¥E9 7|z W3
(A: Grape, B: Strewberry)

A B
A7z 0 20 40 60 8 90 | 0O 20 40 60 80 90

Sk 47 45 44 43 39 39 |47 47 41 39 40 40
Rl 49 46 44 41 44 44 |48 47 43 41 30 30

227 49 46 43 42 38 38 |48 46 42 40 3.0 30

47 46 44 42 38 38 |48 47 42 40 30 30
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6) ¥4 ¢4AAH HAE

Table 28. Glucomannan2 o] &3 S5 A% XF14

A 2 9 9 T+ A AEAE
-y dF 0F y& FAol
IRy - o] 38l &
glojof s},
o ) a9 Mgxt guE A oA E
olul, o], o]&o] glojof s},

o mg/kg 0.3 o] s} 0.10
=R mg/kg 0.1 o]3t 0.005
F4 mg/kg 150 °} 3 52
A4  Colony/2mL B3E 23=
2 R i Colony -4 -4
RE/EF% o] Colony/2mL 231 231
HER g/kg B4 oz

g i
W 8-F 2 0.5+0.016
(%)

¥ A2 AEFETAQ004) 71EY.

- 119 -



& A7

l

27 o3
(71Fo] 44 B @7 ok

l

Glucomannan 2 A& H7}

(Glucomannan< Zof &3]3lo #H7}

l

I

33 mH4)

}

{

|

Al

|

l

7t (1007, 30min)

1

l

{

]

¥4 (de=)
l

l

%

Il

Fig. 37. ol% AFY AxF

- 120 -

X

oL



2) AAAN HE
Glucomannan-& ©| &3 )% A AL A7 dAA

=
E9 A NBAR 2o = HwE AFHE Table 299 ) A}
ﬂ 1
[¢]

_o‘i‘l
A

H Azel ot Surimi, A&, EFIUE, &5 R AAF £2
2 AANLTE g 12 Ao FAIFJLH v AAE A
Aberhel Hluishd 492% AT dolAlE Aoz vEyh
olgi A7 A MR QAL 7 At 2 Surimizh dub
AAEFQ FF 885% BE HrrEE WA, Glucomannang ©] 8%

<
AAFL 44.0% H7HE 7] WEol

dutd 0 2 glucomannane A& H4EH
7l EBHE olF o8& AAF=
glucomannan® 50%¢ AA 7} A H7LEo o
g AAste 495 B2y

3] dAEY 987F & surimiZb 2 A FAHE o
13l glucomannan& surimi® WA AAZ A& o] ]
o AAFY AR AR FA glucomanno] I Q&
Y7158 E FA9E F dvdeE FolA & FId4E THAE AL

cEagileg
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Table 29. Glucomannang o] &3 A% AiGrt

AEF 100kgd &8 %F

A AkH] 8- (/100kg)

A es 714" /ke)

Al A= Sl Al A= At
Surimi 3,000 44.0 88.5 131,850 266,500
A& 5,090 44 8.9 22,396 45,301
FFIATG 11,285 0.4 - 3,949 -
g 923 1.3 2.6 1,199 2,300
A 0.34 50.0 - 17 -

A 100.0 100.0 159,412 314,101
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2) BAR AE
Glucomannang o] €3 Zu|AZxAE o3 FA A A7}

E 7P 71849 2402 Ve A#E Table 30, 313 Z
zulde] FH AL 7HTable 30)= 100kg A=A E7| 5t

1150189 .2 w32 161492902 FAHJ o ALEH AR

of whel g,

2 AN =& e

=
= AAE 100kg 71EA BuriEte 2040189 o2 w)

(

=z, =% =
B FEE, R

H

$re
2582709 .2 ujgute] A AUV} B3] wERY 2T% A= =&
Aoz Yeyth ol A48 ARF ABA AFRIT HAYE

2 diAsty Enviw Aardzieh fARsHA gE ¢ s AoE

A7k,
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Table 30. Glucomannang ©|-&3% Zxn|do AA7}

100kg A ZA]

Qs kg@ 72 2% eg) A28 4(4)
) Eurl g wgst Emr] gt osfest

AR FEE 11,925 3.3 3.8 39,353 45,315
T3 19,500 1.0 1.0 19,500 19,500
Baz% 6,000 3.0 - 18,000 -
A 931 16,6 7.0 15,455 6,517
MSG 9,000 12 1.2 10,800 10,800
HVP 2,491 2.7 2.7 6,726 6,726
b B 6,000 05 - 3,000 -
A7 12,500 0.1 - 1,250 -
= 900 1.0 - 900 -
% ¥l 14,170 - 5.0 70,850
o} 3 7] 7} 5,833 - 0.3 1,750
A 5 0.34 100.0 100.0 34 34

A 114,984 161,492

* 2004 A 2 Bkt  #EYA Aw
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Table 31. Glucomannang °]| 8% Zv] AxX AF Wit

100kg A ZA|

28 n]8()
DERIEA 7Y A kg (D) 28 & (kg)

Ea7)gk nj &gt Ear)st uf) &5t
Glucomannan® 4,000 89 89 35,600 35,600
Ca(OH);" 2,250 53 5.3 11,925 11,925
A 5,090 0.9 0.9 4,581 4,581
A A 0.34 330.0 330.0 112 112

Barigr zo)d™ 1,150 132.0 - 151,300 -
of ook Zmj ol 1,561 - 132.0 - 206,052
Al 204,018 258 270

* 20049 % AR v E7bdE 94 BEGA AR
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2) AAE AE

2ol Afe FoAol AxdA Zed Aol dFegEs B
e EFF7 2AEHAdLeH doldiE 1d 20g BE AFHMoF A0
il ‘”E'V% otk zEd ddidEY EFAS AFH H B AP
So2 Aoldf AFAFol F3 ExAE Holrh. wetA s
Aol 5 AT ¢ Jde §59 e o)

Table 32% glucomannang ©] &3 2oldf &5 F4 A4
A A7EE ARG Aotk AHEE AR AAdrVlE d2
glucomannan, HE 9 dAdnge Loz EA YeEHTh
Glucomannang °]€3 S8: £29 ARAFTS Ha HIbH=
2oFo @ QF 30~50% HE 7}*&’3—% dod + dA
ZFo Ao R S5 AT BlEAdlE #
RNoZ FAATHIRG’Y/ /). o] Yol glucomannand] 71% &
How 7lgl g Holdf &89 ¥ FIIAE RS

oz W7Ed,

>

=

SR
dt

i

P
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Table 32. Glucomannang o] &% S8 AF9 AL}

ook 152 4,000 8.008 32,034
Glucomannan 3.7 11,285 1949 21,999
Mannase 0.007 82,058 0.004 328
HE | 19 12,201 1.001 12,214
i 16.1 1,025 8.483 8,695
74 55 o} 15 9,000 0.790 7,113
o E 19 7,000 1.001 7,007
G RLA, 95 929 5.005 4,650
lEaRC = 0.1 80,000 0.053 4,240
A}t &k 0.1 80,000 0.053 4,240
2l 0.1 32,000 0.053 1,696
TALt 0.5 3,000 0.263 789
B EHRIC 0.1 10,235 0.053 539
A 0.02 50,000 0.011 550
dred 0.2 5,090 0.105 536
TAMNIEF 0.1 3,200 0.053 169
g B 0.1 584 0.053 31
A A 4 138.8 0.34 73.130 25

A 189.8 100.000 106,855

* 20049 % BAA Avx Brids 9 #E]A As
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E

Glucomannan =

of o]
) 1
A ARG AP M ZHEA Fadtn FBEAA B A A WE
P
T

oX,
flo
-
=
-d
AN
o

A gelo] AT, A 25 8A2E FIHA Gof 2 FFH
A g AW ATl o 2F BajEo] A7 Agite] 4
T Fg o] gH d9 JAFE, dAANA AALE, AR E T A
g8d asrt ada deA oy, dodfEAx 884 F Mo
%288 2A°th. Glucomannane tkdh 7)EAdl A& &8%7} )

3 g F3 7

13y glucomanna &34 1% AT = o] FoF &8
22X Abgo] Brlsd EA4E 7N Yo 84S wola HAEE €
d = 9E A 71%o] "Bestth wekA glucomannand] E4& JHE
ad AAE dgo UA &4 L FEAF T OGTE AF FE8 3

Agel e AFS Aol 7H5d A2 AzdT

of AAFE, ZUARAFT H &

» Glucomannan® % SAE A% 23, 7571 S8
4 shear stress Z7}sle AEFS Jeldideod 1.0% HA7bT=
0.8%2 H7l7Rt ¥ FAEE el 59 2xdXe =
E7F FHEE AR 4ty £x6 walH TS e
T3 dHAA R A WYl A shear stress7F B =T
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W AA 7)zke] F713to] whel glucomannan®] shear stress
Z 718k o1 24/\]71} ¢ dF XVJ % shear stresst pH 3
L1 A Azbel FhE
M9 shear stresst AASIATH Ao AR(Z W Fo] o}
gluicomannan §94& 724 A4 EA4ES e eH AFA
A2 ZE Aol o B EAE F1¥ Fart dges ¢

= Ao

o
(@]
o
>
B
rlo
%ﬂ
o
T
R\
=
32
o

-‘H“

d

» Surimi®] WA AAZ &IV Aste] AAF Ax A
glucomannans H7}sle] oj&E o7 71F% F XA EHA
el 2AF Ao dEAAR SHAAdAE HtESAI
o} AR, A% 2 HUAIM 05-10% AAAE @ AukHo

=A Jvebgth #7MEE 05% 712 st st
o z7 EAS AT vt $FANAE HMEHIE AR

g

4
A% 9 AP E Tt @l Faflol B

e} , AAA =
AT A glucomannan FH7FF7F BlRd 53 ZAELE Y
ettt maA AAEY A A E glucomannan®] &8 7teA

o] ¢ ¥& AoE AR HAUL,
P Glucomannans ©] &3 RulAzAFe Hrt 548 2

=
AzZA W& 7|32 %A}E vl glucomannan®] #H7F &
0

0.8% (C g F)olA ;Gzl/ﬂ ANEAA 9D A SoA H] o A
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Ve AzRS W 578 AFWIA A7 45 4 46 wef HI
A w75 E e

P Glucomannang ©]&3t9 LEAFE NLsr] $ghd
mannanase® 7t F Fd F5Y T WISt ARZAz
TAE F-EA st 3% F A 494 53 AAE
of Aol FFE AT Ay FEAAT] 7.18mg/mLe 2]
As S Jehideh gebd glucomannang &4 7hE80 3t
o FZHE S5 ALY A 718mg/mLe HoldFE THE
T g RoE AZAHL, st 24 2 FE2AS g2 3
of 2o Hfe FFE %?J_ & 9le Aoz AzHAT

P Glucomannan® Ag 3 71554 FAle7] Yetd T
& o]l &3to 7R3 o

o
Mg BA% 8 2ae iy $A3, U, ACE A

o

= ?J_Xé T O]’é‘oﬂ/ﬂ g4 UeEdYy wko HEHAQd 4%
YERIth R8-S Bile acide]l 2¢S HA7|H wlwA
E< AFHE YERASUY.  Cholic acid, deoxycholic acid,
taurocholic acid % glycocholic acid =514 glucomannanX th
glucomannan hydrolysate®] &2} 80| d¥gHo| ¢ A Y&
Yt 53] glucomannan 100,0000]42] #x}#-& cholic acid<t
deoxycholic acidolA & ZA¥HSE JeEALed  crude

glucomannan hydrolysate™ taurocholic acid®} glyco- cholic acid
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