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Abstract

Seaweed Muks were prepared with sea mustard and sea tangle
which are sources of healthy foods., Optimum conditions for
preparation of seaweed Muks with and without soy protein were
investigated, and calcium contents and histological characte-
ristics were measured during processing of Muks., General
compositions, dietary fibers and organoleptic properties of Muks
were measured. Optimum storage condition was also investigated
in terms of baterial counts, pH, titratable acidity, gel
strength and TVN as socaking temperature and time in distilled
water,

The results obtained were as follows.

1. Optimum condition for preparation of seaweed Muks was the
addtion of 1% K;HPOs to the mashed seaweed solution at the ratio
of 1 : 1(v/v), the solubilization at 60°C for lhr, the
filtration by 60 mesh sieve, the dip of the solubilized seaweed
solution into 3 times volume of 1% CaCl,, and then gelation by

natural permeation of Ca'’,

2. Gel strengths, yields and specific gravities were 800g/cm{
87.5% and 1.29 for sea mustard Muk and 88Og/cm2, 78.5% and 1,31

for sea tangle Muk, respectively.

3. Gel strength of Muks with sea mustard and soymilk decreased
as the quantity of soy milk increased, and increased as the
moisture concent of soy milk had been decreased. Optimum mixing
ratio of seaweed and soy milk was 7 : 1 and optimun temperature

of gelation was 65°C.

4. Gel strength of seaweed Muk mixed 5%(w/w) of soy protein



isolate was higher(900g/cm2) than those of seaweed Muks with and
without soy milk,

5. Ca'" was abserbed faster in sea mustard than in sea tangle
during gelation. Ca" were also desorbed faster in sea mustard
than in sea tangle during dipping the Muks in water after gel
formation. During the preparation of Muks by heating and alkali
solubilization, the solubility of alginic acid was gradually
increased, and filament cells in sea tangle were cut finely
during processing Muk, while those in sea mustard were remained
tolerably,

6. Overall acceptance for seaweeds as the main material was in
the decreasing order of Muks prepared with dry sea tangle,
frozen sea mustard, frozen sea tangle, dry sea mustard. As the
results, the Muk with dry sea tangle mixed soy milk was the
highest acceptance. According to color difference measurement
lightness(L) of Muk with sea tangle and soy protein isolate was

the highest in all of the Muks. All Muks were greenish yellow,

7. Moisture content of seaweed Muks with soy protein isolate
was the lowest and that of seaweed Muk with soy milk was the
highest, The highest values of alginic acid and ADF were 4.16
and 4,17% in sea tangle Muk, those of NDF and cellulose were
4,90 and 2.83% in sea tangle Muk, that of lignin was 2.96% in
sea tangle Muk with soy milk, and that of hemicellulose was
1.50% in frozen sea mustard Muk,

8. Gel strength of Muk decreased, and TVN and baterial counts
increased during storage in water., Seaweed Muk has a shelf life
of 3 days at 32°C in water and 15 days at 18°C. Shelf life of
seaweed Muk with soy milk was 3 days at 18°C and shorter than
that of seaweed Muk, without soy milk,
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Fig. 22} Zto] Aakslaic}

Sample

Boiling the sample with ADF reagent for 1 hr under reflux

Filtrating and washing with hot water and then with acetone

Drying and weighing the residue----~---—--———————___ (a]

Adding 72% H;SO4 to the residue on a filter

Washing with water after 3 hrs

Drying and weighing------------~-ccooceee (b]
Ashing
Reweighing------------cmmmmmm [c]

Fig. 1. Determination method of acid detergent fiber
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Sample

Boiling the sample with NDF reagent for 1 hr under reflux
—Adding amylalcohol 1ml

Filtrating and washing with hot water and then with acetone

Drying and weighing------------"ooooc - (a]

Ashing and reweighing---------------=~---=-ocoo-_-_. (b]

Fig.2. Determination method of neutral detergent fiber
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Dry seaveeds Frozen seaweeds

Hydration Thawing(scaking in the tab water)
J
Chopping
——Adding the distilled water Mixing with
for adjusting viscosity 1% KHPO4(1:1, v/v)

Mashing by homo-mixer

(20,500 rpm for 20 min) Mashing by homo-mixer
(20,500 rpm for 20 min)
Mixing with 1% KoHPOs{(1:1, v/v) J

Solubilizing by heating and

agitating for 1 hr at 65C
L

Filtrating by 60 mesh sieve Filtrating by 60 mesh sieve

under reduced pressure
J

——\lixing with soy milk or concentrated soy protein
g

Gelation with 1% CaClo(1 : 3, v/v) at 20 or 65°C

Soaking in water(4 hr)

Muk

Fig. 3. General procedure for preparation of seaweed Muks
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Name Age Date

You have been given coded samples of Muks. Please mark for
each sample at the point which best describes your evaluation

of the following properties.

(D Bend property

| | 1
very weak very strong
(2 Firmness
| | |
very soft very firm
@) Cohesiveness
1 | |
very weak very strong
@ Color
I | !
worst best
(® Clarity
| 1 |
very opaque very clear
® Flavor
| | 1
worst best
@ Taste
| ] |
worst best

Fig. 4. Questionnaire for QDA.
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I11. A3 2@ 2%

AZY g3t chlal, WEulezt thnl, $4, RliFowdel gua

22} 214 9 olo] gake Table 12} 2t}

Table 1. Chemical composition of sea mustards and sea tangles
(per 100g edible portion)

Materials Moisture Crude Crude Carbohydrate Crude Calcium Phosp-
(%) protein fat Non Crude ash (mg) horous
(g) (g) fibrous fiber (g) (mg)
' (g) (g)

Sea mustard
Dry 17.23 1531 1.21 25.63 6.13 32.03 775.72 200.15
Frozen 88.50 1.17  0.11 1.54 2.55 2.56 69.05 21.79

Sea tangle
Dry 14. 46 6.63 0.58 42.80 4.84 27.81 325.883 182.71
Frozen 83.89 1.86 0.19 5.64 0.80 1.84 116.16 33.44

Soy milk 96.19 1.55 0.85 1.08 0.06 0.27 13.10 12.04

Soy protein 7.21 74.67 0.35 8.20 5.18 4.33  75.30 0.07

isolate

Aozt Aciiotol A FRHarS 17.237} 14.46%2 71 5(1888)0] Bgt 2}
71 10.1, 11.9g3h= o7t xfol7} glovt ol Axue] AxAFele] Zjolet Ko}
Aok ol Fof zrhwld gare 15 318 AK(1986)7F B% 12.7g Brhe

oF7t =olt} elp3lEoji= ZAn|d(31.76g)2} WS u|Ad(4.09g)e] ¥er Hct A

20



ChAlab(47. 64g) 2F BEThrul(6.44g) 2] ko] of wWaelth FHEUDL Axgo
A 7k7] 32.03g2} 27.8lg, W% ABoA 2.56g7} 1.84gCF 2 xjo]E ol
Th U224 medz} cialup AFEzke]  #hakab(Black, 1958)%  u]edo] tiAlu}e
Blsf =, A, 2R WD, At 3R Hodcin R asieiont
fat ojefz Thi|otebs O ZAzbel tha x|} Qlgit) wleiFe] by Yere
ERF(1986)2] AFollA 213 960mg HTl AS #aF 775mgS AxZoAl LIERD

3, BEARAME 69.05mgE e IS Hrh. AR AIE3 FoE=

>

Buygol 96.19%0% § +XT molon Zoy WAL 1558 WAL
oledth. HethEThaue] $RYBLS 7.21%, Zuao] 74 67golQirt. Uy

o2 FuiFA e zohyAgao] gouoldolojol sh=r] I Rrhe dakol

7t A2 sl diabzt 2bE Aoldf YaE Table 29F Zth

Table 2. Alginic acid and dietary fibers of sea mustards and
sea tangles

(%, dry basis)

Dietary fiber

Seaweeds Alginic NDF ADF Lignin  Cellulo- Hemice-
acid ose llulose

Sea mustard

Dry 29.03 14.64 31.27 4.97 26.30 6.13

Frozen 23.58 9.43 23.42 3.84 19.58 2.55
Sea tangle

Dry 32.46 16.72 33.54 5.86 27.68 4. 84

Frozen 22.47 11.48 21.91 4.08 17.83 0.80

NDF : Neutral detergent fiber, ADF : Acid detergent fiber,
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YUURZL A BN 293%HE, SAUZINE 22-23%2 T L e
Hehdel BBy & ARRzAEo"A sthHch AxE £ ool 29 03%
ChAmt7t 32.46%2 chrlotollq 3.4«F = of wiokch wEE(1988)°) B0 olstw
Aolofolld AFFoT 2554 Yz gare Uebin, AchAlolol A 19,848 &

et 2 A7 YBAR F uloofAs 23.58%, ThAlfolM = 22.47%% LlE}

Wi d2adell wlsl 2 xjolE Rolx] clokrh wW A 9 B(1975)0] mjed =
Y WIFE oF 27t g Ziof wls) 3.5%HE HPow, cham UFol

Laminaria religiosa®] 24.5%0] v|3lH 2% A x Holc} ol= X9 27 3
A71 ML Foll ok x2jo]l2 RolrltH Craddock2}t Morr, 1988). NDF= 2
Chmb i 2ol 2 193 = o ghobul $285(1986)2] K204 NDF7} u] o ofl A
5.4%, TRt of 9eln ¥ 2z} 2 o] JUmnjodxjme} 3EThA e
9.43%%t 11.48%2t= xlo]7} et ol 2T Zhe] dExjo] mjZog g Eagahe
EFNDFE ol B5dAF, 2AF, JAHE So] gnol} wrg ) 2ol A
o HlAEE e TR UF-E NDFAofo] &55}y] miEof ADFalatel ot7lAl et
°of wHlol 77k 31.27%, 33,545 Upehd 2102 2HPCHE 5, 1989). £

BEnl 2t SE T nte AR Hls] Atets] Wre were BT ligningter

= 7t AHEofA 3.84-5.86%F HATh Cellulose@arS 7+z} 26.30%, 27,6842
Lietsict
2. AN AzxE 9% HAzxA

(1) =&

mHRE ZAE Jhdglo]l del AMelsta] e 2} 65THM 1% KHPO,Z &
SiE ZAME 60mesh A 2lofq o2AZE Flof Aol ofele] £8 A 8, g

3 A== Table 33} Ut}
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ofA4g e FHEPolNE 511, THAT KHPO, M Pol AL 88,342 2 2
i ol zAlel MET Fslol Existe UTre] Uelel S
2 2 48AS Aslel AR uldT Yxte] ZAEHALE f2hlo] of 3t

b Az Fxje]e] of i piafeizte] T Wlato] FaiF

(0]
Hr
°
1

2 o2 2 UALElo]| 2R 60nesh HE TSR] B3t F£&o] A2 Zloew A
zZhHeh He|sh 2z He|shA] 42 7L FAL ZAEsAE TR vE
2 AN $5L 87.5% FEZ St AREE FAe|FelA 100g/cn’

SEIRDEEET LN

-

olstely| H|sle] AelFL 500g/cn’® 2 xpo] S H.ir

=7t AP FY Fo @dolztn A"

Table 3. Gel strength and yields of filtration and gelation of
Sea mustard with or without heating and 1x K;HPO, solution

Filtration yield Gelation yield G.S
(% v/iv) (%, w/w)"™ (g/cn®)™
Treatment 88.3 87.5 500
Untreatment 54.1 87.5 £100
% : Filtration with 60mesh sieve. %% : After gelation without filtration

of solubilized seaweed.

(2) &3A

A3 RZRAE 37] 25t njdntils oA F R 1% dzde]d §of
o2 Helst] 1 ZA|EsleS A|8E Z2}e Table 49} ZTh

L3 ZAoe] pH KHPOsol 2J3t Zlo] 7.400.2 743 yigtom, NaOHo| ¢
g A2 11,942 71 ot A ST = NapS0:eh NaHCOsof &]3t Zlo] 713 &olA
380cPei NaOHE A 2|3t 212 42cP2 7} uyioith @i} o]l ZA LIS
CaCl,2 Azgt Bo] AZT e ZALNF A=t AT Bl KHPOol

=
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oA Zlo] 7hY &2 500g/cn’® THE bbe] Aelof uls) 2 Zhe viehol
CaCloofl 2fste] A7t A dojubes 2oz veiuich ZRJFE U714 3o
EE2L FoE A2y gl HED BAZ SO doj odele] E T 2

7h A" 4 oy o] FF U sxof whel ekl 4 ok NaOHE Abg

Of
BN
2
opp
=2
12
flo
A
ol

2t I ThE Zlof Hlsh HZ 42¢cP, AZE 190g/cn’E Siot=r)
ol dxlatel el elsted sfFato] dolyt AT AWZHTH AL, 1975).
NazS039 NaHCO; &-fol] oj8o] hEojxl zagsfele] WL 380cpE 7hg &Y
o} A3t F AT 100g/en’ o|slR Zras|oli=n] oS0, 3 HCOy o mHE
Az £ W FoR AAHT 3 FelME AZEs} 2b 2A Yepd
KHPOE AAE SO THRAA, Hedgda So| NEHINBEE oju] gol 2}

&% 2lof(Ruth®} Brown, 1984) AlEef 2rE3)d e}

k1
e,
oX
ok,
a
2
R
o
»
o
I

2 sz A2 2AEHMAZ = KHPO, §odo] Hedst oz Aztwc)

Table 4. Effects of various alkaline on the solubilization of
mashed sea mustard(1x)

NaOH NapS03  NapCO3  NaHCO3 NapHPO; K HPO,

pH of SS 11.94 8.03 10.03 7.80 7.51 7.40
Viscosity of SS(cP) 42 380 160 380 185 175
G.S of gel(g/cn’) 190 Z£100 340 2100 450 500

SS : Solubilized seaweed,

(3) KoHPOsS] H A 5=
opzt 2ol AR B2 KHPOE 1:1(v/v)H[EZ A7Iste] &aiH =

A(ZA|Gefe)oll thet pH, Hxot o] ZAHEAE 1% CaCl, 2 A3t 2o 4%
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gl A7 Table 52 72t}

&old ZA|He pHe 6.92 - 7.588 77| SR ZE U 9glon AEE
170 - 175cPEA ¢7l4bes &sisideds Azl A& offfl Zyoe] z
Y HE 930cPd Zlof Hlsty H=7t Dozl 22 A 5(1988)8] Eael Z
o] KHPOy B-oje] HI7IZ I3t HMFI} o J¢S uld mjEo
Ch R KHPOS] 555 0.1%04 1.0x 712 ZF71A|Zof mlel Bex Zrigie
L 2 ojioll e zbAstadth 23 A(1984)2 0 - 2.0% NaCO:® U7ALS 2

T A Fxol ot 2 £&E FUIshE 1.5% ol £&e] ylopzickn

o sEAME FEEe] IRt st £ Azt o]Eate ST Ay

-~

oladct. ¥# Hernan 5(1977)% Macrocystis pyrifera® $-E| manitolz} 71Ab
o] FEFLS 23 dFoA Nall; 25 1 - 45712 F7} Al71HAM A2} 60

TollM 7tdeSu] Na (038 F=7t wotzle] nret U4t gtgfo] AA3] Frhed

Table 5. Effect of K;HPO, concentration on gelation and sol-
ubilization of mashed sea mustard

KoHPQ4 pH of Viscosity Yield of G'S of

conc. (%) sS* (cP)* gel™ (%) gel”(g/cmz)
Untreatment 7.20 930 87.5 £100

0.1 6.92 145 83.6 £100

0.5 7.28 148 80. 4 200

0.7 7.33 150 79.4 350

1.0 7.40 175 87.5 500

1.5 7.52 134 87.8 600

2.0 7.58 120 90.2 650

* ¢ After heating for lhr at 65C, =% : After gelation without
filtration of solubilized seaweed, SS : Solubilized seaweed.
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wheby oiodnpafed g &afs}r] 918 AW KHPO, T 1% BETL KHPO,

N

ls ZolHd 2& WE 4 ot SIS BEE

=

chsteict, 1.0% =
TollA BT 175cP2 23 2t Uehlidon, AZEE 500g/cn’E 7] A

7% 500 - 650g/cm’e} Hls=slelin, dwbAPRe] AT 200 - 300g/cn’ HTl=

=

(4) 1% K:HPO, £o%2] F7lat

njodujafor s &5)517] 218} 1% KHPO, &oie] H7iafo] glolx|H H =7} Hoj
A2 A=yt RaER ARG W17 sl ZAe) upele] iyt 1x
KHPO, §oie] Hriare ZAEY Azh:s Fig 59 Zrh 0.1 - 2.5 vh 7px) &’
F Asyg 5o A%

2} 7ASte] 2 Sujoll A= 200g/cn’E LiERITh 0.7¥) 7Hxle RAE &Y

L 1. 0ufoll A 500g/c’E 23 ZhE Roltirt 2 ol F A

H

4 ol obzha) o] T Zlo| eloln 1.2 wielM 2.5uf 7Hxle &4 ol

wobr BMEfel] ofsle] AZETF WH BaY Ho2 AzHCL

(5) 7tdA 2 2=

zA o] &3hE 2I8te] 1% KHPO &S AU F 7tdAzt 9l 2ol e =

oX,
B\
Of

S A% Azb= Table 63} Zth
2417} 7hedgl Aol 1417t 7t gt Zlo] nlsted BT} 5 - 20cP FE oL

AZEE 25o] W2 2 o] glo] 1417 st} 2412 td e 2 SjulE FA

§2
32
u]
LA
o
—
(7=
~J
w
le
2
™
2
=2,
r -J

gt Ao M NaLOE o83 2 T3 F 60T
oA B0CTHAE LEAFel ntel AETE F76tol 80T oltellMe HEZL 3

Zgician Bk Az Po| B Aol 95Tt 65C tdS Hlastd 95TTHd
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o] 65C7d Hri A=7h MrkHoez Y H¥olglen, AR=EE 500 -

550g/cn’2 Z Aol & Holz| hgith ol Unt B3 A2 L] 2

of A¥Y date] &alsts T ALKHLE JteEsisEr] o =7 5H

3t e Helch miegtd FAF uiell 2HFsle] AFUAL AP HZE
s

3}5}17] 2]8l 65T 2]

Table 6. Effect of heating temperature and time on solubili-
zation of mashed sea mustard by 1x K;HPO4 solution

Heating for 1 hr Heating for Z2hrs

65C 95T 65C 95T

\1scos1t¥(cP 175 105 180 125
G. S(g/cm 500 550 550 550
Yle]d(%) 87.5 99.0 82.4 90.2

%1 After gelation without filtration of solubilized seaweed.

(6) =A|-B-sfoye] of2}
L3yt A gsfeint A SAHEFS AN HREN ZSEEER Usi
U2 HE FRE Aty o|EE AHAY st olrh mhebd ZA|&3)
N A FF AE T of2ste] Hx, Bafedel] it Ao &, AYE U
%783 Az Table 724 Zrh

ANE st F By Fo vl EFEEE AN A2 T
Eo] Al elof wWol A3 AAdLE Azt Y AR ¥F2 wided

2 AES} AX A9E 508 Hol: S0 ojele] uls) £Eao] Hol A
& 3, 250| Yol Ao ABUST Yol ZA o] ol EE 19
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Table 7. Viscosity of solubilized seaweed and gel strength and
yield of gel prepared by different size of sieve for filtration
of solubilized sea mustard

Mesh Viscosity Gel strength Yield Specific gravity
(cP) (g/cm®) (%)
0 175 500 87.5 1.10
35 173 660 89.1 1.19
60 171 800 87.5 1.29
230 168 840 84.7 1.38

(7) CaCl8] sk % HAF

uziate] AstollEs AW O E CaClyo] 7V Z3tn Al&siAl AS Fste
oz otz QITHEAR 1968). ZA|&sholo] tigt CaCl,&o8e] Fxo| o
Azl Bo] A7EE Fig 621 PTh 0.1% CaCl, &) oA A= 530g/ca’ol
Ao} CaCl, HE7} Eoldol ulel AREE Z718ted 1.0% HEoAE 800g/cn’
2 uehfo] Alzhe-Re] AT 550 - 650g/cn’ ErTh EoiTh s g o
2] =7} 1% o|ido|H o] A Lol o] ESI] £uto] A7 HFER
(Sime. 1982) HI=EF 2 B2 & 183l 1wt AAT sxdrl. ZA&side
HAY AZES 913t 1% CaCl, & FX|FE dRst7] 2lsh &aid ZAjof vhdt 1%
CaCl,®] Ex|u]&Z ¥ AZxe] #HstE vepd 22 Fig. 72t Zth 0.5 o]
A AZE 150g/ca’ o]GW Zo] 2u] HEolA 560g/cn’ O E A5t 3ufte]

A 800g/cn’, 4ufEFolA 860g/cn’E LIElutE=d] 240 ek 7ixa e
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(8) Ca™ HFAo]

ZA A {EEl= A 2 AL FAE At flste] 2A&3
oHofl thgt 1% CaClpB-o42] H=|A|Ztefl whE Ca™ 2] ZA &siifel] HF3E Zo]
£ 533 ZA2}= Fig. 82 Zrh

a2 30 o|F FE MA3| HFEsto] 244 Ztoll= 19mm, 4842t TR = 25mm
742 FFstd ot A zte] Hzatgtel uwiet F7tE2 U4ste BHEES UERCH
gt Alx A FARE FAREEo] Alofe] Holx| itx|gt iAMRIYE FH

# o Halano >
A& welEE of 10m F= o A2 FFZA)E Uehhded ol Hladdd

So) B B 43 9 B4 8271470 ool 7z ARE AT 4+ Ag A
o7 AzZhHcTt Turhico(1967)% 0.1% Na-alginateE ZE37] 9l3le] 1%
Ca-acetate® AMRSIAS o) Ca™e 102 olufo] B3] AFstedrin Hug b}
olt] 2 A% Azbe} CaTe]l WEAZIO] Hol7} ol A st olo] ZAE
sjelz} arzlate] afo], WGH &, Ca” S RAAS pHol &gt SmAIA L] ool
HlEH 0% FRACE o AL ulTo] 2 AYe] ALY PE boxold E4Y

& fshA e 2441 =T AHgsialct

(9)=A-&3l 2] 3]
ZA|gsed 2t Aol HRHE ol
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S Fig 99 ZTh AW e 10052 FelRe ol BEE 129 7ixle) &4
AL ZtA7h Shuistel ot 1.3uie} 1 dufold B43] ZAstm, 1.5u) Hels
Th fets] sttt I@AT AZTE 2 00 HM 7R A At

U

th #&2 1IvfollA 2085 F7s] Zastell, D52 At dags Bl

e 2oz Hopxlm, HErb Aui4 13w 7ixe 2A Hashr] g2 A

o zAgeed 27t Yol A QRS uwlH ReE Jelm olF HEs} 2

filo

A Zazt 2t 2A 83 Hop sMqEEs F2

o,
o

A oz &

M

ol o 2 uj
Tl 1 £RolUT AW HFAsl 4 ojEel AEHS DSt HA

3 Yol Exfstojol ¢ o wichHr

l

B

(10) chAupEe) A=
alofold @olzl Bz 2L olfsted HEZAol uleiFt Ak L=

Fel Tt utE Jix| 2 B8 A RE ZAzb= Table 82 ol

Table 8. Quality of sea tangle Muk

\lesh of sieve Viscosity Gel strength Yield of Specific gravity
(cP) of gel(g/cm®) gel(%) of gel
60 4700 880 78.5 1.31

Thr|opL-s)ede] A e 4, 700cPE uljodof H[3] &1, I FE 2Eo3 =
o] AT = 80g/cm’ wQUTh njodzjTof vl U7 o] WL o oy

A chiol AEZ FE o T2 £E& 78. 5% upjdol @A +& 87.5%

34



Decrement (%)

X7 Yield(%)
7" Gel strength(gicm?)

Dilution ratio

Fig. 9. Effect of dilution ratio on viscosity
of solubilized sea mustard, and gel strength and
yield of gel.
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(11) nl g 52} ciAo}52] 23
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Fig. 10. Camera view of seaweed Muks.

MO : Sea mustard Muk prepared without filtration, MW
Sea mustard Muk prepared with filtration, TO : Sea
tangle Muk prepared without filtration, TW : Sea tangle
Muk prepared with filtration.
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Fig. 11. Changes in calcium of seaweed Muks during

gelation with 1x CaCl; soln.
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Table 10. Calcium content of seaweed Muks prepared by
different processing methods
(mg%. wet basis)

Mashing” Solubilizingﬂ Solubilizing & filtratingm

SR stV SM ST M ST
After 8.53 8.39 7.83 7.93 7.88 7.99
elation
24hrs)
After 6.69 6.85 7.50 7.61 7.57 7.73
soaking
(4hrs)

1) Mashed seaweed(3500cP) -> gelation, 2) Mashed seaweed(3500cP) ->
solubilizatin(65TC, lhr, 1%K,HPO4) -> gelation, 3) Mashed
seaweed(3500cP) -> solubilizatin -> fitration(60mesh) -> gelation, 4)
SM : Sea mustard, ST : Sea tangle.
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a : Cell of frond, b : Co—
rtex of vein, ¢ : Medulla
of vein, d : Medulla vari-
ation of frond by heating-
(65°C) in water, e and f :
t:)C]e]IKof‘POsolut%ilized fr':'orlw(d
% K;HPO4 soin., g - Mu
(t);lelation by Ca‘n).

Fig. 13. Histological views of sea mustard frond
and vein during Muk processing.

CW : Cell wall, M : Medulla, A : Alginic acid, Cc :
Cortex, E : Epidermis, FC : Filament cell, CB : Center
body, CS : Cutting section, a,b,c,d,and e bar represents
60 um, f and g bar represents 9.5 um,
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a : Epidermis and cortex of
frond, b : Medulla of frond,
c : Epidermis and cortex v-
ariatjon of frond by heati-
n?(65 C) in water, d : Medu-
1la variatjon of frond by h-
heating(65°C) in water, e
?nd g BC?llKoJmsolut;ilized
rona -by % 2 4 n., .
Muk (gelation by Ca’§<)). g

Fig. 14. Histological views of sea tangle frond
during Muk processing. o _
CW : .Cell wall, M : Medulla, A : Alginic acid, C :
Cortex, E : Epidermis, FC : Filament cell, CB : Center
body, CS : Cutting section, a,b,c,d, and e bar
represents 60 um, f and g bar represents 9.5 um.

47



dzel

z%

2 ofAr}
5 A

14-g2] THAUFES APAEZ A2] Holx] obm o
UEbdsg) ol

=

-

ol ol AJelZ 1500u8& FHrfolA A3
o2 2e]5l 7hEt KHPO, A eldd of aRbzbgo] A

HojErhole 23 o EFMEt A}

U rbo] Bsli=lnn MlEZEhLfe] ARgA

Fig.

&t

1]

1]

1]

APF A A

A ZE2t A g o] bl

.

.

Y AQF]

=
T

o] Az}s}

=2
=

...Mo
ali]

iy
Hp

zz A

o] 2] A =

g
(=}

K

o ZA Bojstelal

3to of

=
U

= 7]

=

SYEUA

7FeAE e

Q

T

!

2]

)]

-

15 2 Fstaich

H1991) =7
48

2(32C)=
T) % ALHL BEAE2E A2(3T)E 3t
o,

,‘

8

y
AE
A}
Q

2ol 4y
SEEF2 HURSEITH24 - 48A17H) KT} 24 - 48 A]7ho

o] dyefd =22 doj

sid A Fol YRSt ™ol o]&x]ar Qlrh mhebM



14 09l

2O
o =

158} Zrt 1

Fig.

|

5] 32°Colq A

E

| pH7} 3 =

be Kot

Bt FHAFA pHIE 5,892 Yot oLl 8YUE A

1

=

7t LxollA Az} 9 AT SHF F pHe| W
[e]

d T A3HA
Z 6.71 o|gld Zlo] 3

2 9 x d v Hw w7 W
. _Ixﬁ, nm. :,L ’O ]'M.r X S _ ﬁ: .AO
2o o om TRy 5
b = _ o W e e
B O o I - - S
¥ o2 x g & KwF o
oo oo WY SR
o bow BX R L
0 1 - o T J)) N o
w_u.._ % Y il 1H T N m\_ s
o % & owp B OXOR Mmu B
A R
X Py J ™ .~ ol '
oo X o X oy ox o Ly
k1 F Loz 4 B ok o E
o Bon owm %ok e o
X w o _ N ol gg . o
= 5 F T o T oo a5
i O B TR . < 7 o
RS g EAE Ly e
MRy 0 o ¥ o 2 =~
R A R B )
T oH oM T ooy oB o T
m-..* .A.‘~ C.* . O_ mv.ﬁ RO p N N
A SR O ok 3
G- R RO | B O S S
O~ 3
®r T = ®r E.._ W) < X ‘.JN o
g oz o ow oo A5 0N E
o x5 N T og © o 2
G T R P | B R e S
N - s s e
. Huu <) o ¥ R 8 W = ..Hr‘_ m_r_
mﬂ. N Wo 1(_./\| v B~ il EE .r_.? o B
W T R N P ook T H T T

u] of Zo
18C, 3

172} Zc.

Fig.

-y

L

13}

funs

A2 o 2|3t Eelxtetz Wzl o3t

Hadth thrulEo M= 32T,

2=
49

o] AZZ7} 800g/cm’ ol Zlo] A 2ofA

2 3 2

1

oAM=y

(2) A%
850g/cn’ 2 ¢F 50g/cm’ 2]

Hotzich



—®— 32 T SMM —— 18 T SMM —+— 1} T SMM
5.7 %\—7— 32 °C STM —>— 18 C STM —&— 3 T STM
6.6 Ny 2
6.5
6.4
= 6.3
62
61
5.9
5.8- I . ‘

Soaking time(days)
Fig. 15. Changes in pH of Muks during soaking at

different temperatures.
SMM @ Sea mustard Muk, STM : Sea tangle Muk.
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Fig. 16. Changes in titratable acidity of Muks
during soaking at different temperatures.
SMM : Sea mustard Muk, STM : Sea tangle Muk.
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aand d : 32°C, band e : 18C, c and f : 3°C,.

Fig. 20. Histological views of seaweed Muks during
soaking at different temperatures.

E : Epidermis, FC : Filament cell, a,b and ¢ : Sea
mustard Muk, d,e and f : Sea tangle Muk, The bar
represents 60 um, .
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Fig. 22. Gel strength of Muk prepared with sea
mustard and concentrated soy milk at 20C and 65TC.
Solubilized sea mustard : Soy milk = 7:1(v/v)
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Fig. 23. Camera view of seaweed Muks and Muks
prepared with seaweed and soy milk:
SMM : Sea mustard Muk, STM : Sea tangle Muk, MMSM : Muk
prepared with sea mustard and soy milk, MTSM : Muk
prepared with sea tangle and soy milk.
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Fig. 24. Changes in pH of Muk prepared with seaweed
and soy milk during soaking at 18T.

MMSM : Muk prepared with sea mustard and soy milk,
MTSM @ Muk prepared with sea tangle and soy milk.
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Fig. 25. Changes in titratable acidity of Muk
prepared with seaweed and soy milk during soak ing
at 18T.
MMSM Muk prepared with sea mustard and soy milk,
MTISM : Muk prepared with sea tangle and soy milK.
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Fig. 27. Changes in TVN of Muk prepared with seaweed

and soy milk during soaking at 18TC.

MMSM : Muk prepared with sea mustard and soy milk, MTSM

* Muk prepared with sea tangle and soy milk.
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Fig. 28. Changes in bacterial counts of Muk
prepared with seaweed and soy milk during soaking
at 18TC.

MMSM : Muk prepared with sea mustard and soy milk, MTSM
* Muk prepared with sea tangle and soy milk.
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Fig. 29 .Viscosities of solubilized seaweeds with
dry and frozen materials.

DSM : Dry sea mustard, FSM : Frozen sea mustard, DST
Dry sea tangle, FST : Frozen sea tangle.
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Fig. 30. Gel strength of Muks prepared with drid
and frozen materials.

DSM : Dry sea mustard, FSM : Frozen sea mustard, DST
Dry sea tangle, FST : Frozen sea tangle, MWSM : Muk
Prepared with seaweed and soy milk, MWCSM : Muk prepared
with seaweed and concentrated soy milk(80% of volume).
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Fig. 31. QDA of seaweed Muks prepared with dry and
frozen materials.

Dry sea mustard, — — : Frozen sea mustard,

Dry sea tangle, ————- ! Frozen sea tangle.
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Fig. 32. QDA of Muks prepared with seaweed and soy

milK with dry and frozen materials.
: Dry sea mustard, — — : Frozen sea mustard,

— — — — : Dry sea tangle, ———- : Frozen sea tangle.
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Fig. 33. QDA of Muks prepared with seaweed and

concentrated soy milk(80%) with dry and frozen

materials.
: Dry sea mustard, — — ! Frozen sea mustard,

— — — — ! Dry sea tangle, ———- ¢ Frozen sea tangle.
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Fig. 34. QDA of seaweed Muk ,
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Muk prepared with

and Muks prepared with
seaweed and concentrated soy milk(80x)

sea tangle material.

with dry

Seaweed Muk, — —

* Muk prepared with seaweed
and soy milk, -—————- .

Muk prepared with seaweed and
concentrated soy milk(80%).
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Fig. 36. Viscosity of Muk prepared with solubilized
seaweed seaweeds and SPI with dry and frozen

materials.

DSM : Dry sea mustard, FSM : Frozen sea Mustard, DST
Dry sea tangle, FST : Frozen sea tangle.
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Fig. 37. Gel strength of Muks prepared with

Seaweed and soy protein isolate with dry and
frozen seaweeds.

DSM : Dry sea mustard, FSM : Frozen sea mustard, DST
Dry sea tangle, FST : Frozen sea tangle.
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Fig. 38. Yield of Muks prepared with dry and frozen

Seaweeds.
MWSM @ Muk prepared with seaweed and soy milk, MSSPI

Muk prepared with seaweed and soy protein isolate, DSM :
Dry sea mustard, FSM : Frozen sea mustard, DST : Dry sea

tangle, FST : Frozen sea tangle.
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Table 11. Composition of seaweed Muks prepared with
mungbean starch Muk, corn starch Muk, buckwheat starch Muk

and agar Muk
(per 100g edible portion)

Sample Moisture Crude Crude Carbohydrate Crude Calcium Phosp-

(%) protein fat Non Crude ash (mg) horous
(g) (g) fibrous fiber (g) (mg)
(g) (g)
MSM® 70.5 4.5 0.1 24.6 0.2 0.1 58 230
CSM’ 88.1 0.2 0.1 10.9 0.5 0.2 12 314
BSM’ 84.6 2.7 0.2 1.9 0.3 0.3 13 156
AM 99.0 0.1 0 0.8 0 0.1 10 3
SM® 93.33 0.63 0.13 3.46 1.39 1.06 348.65 89.64
MMSM’ 96.39 0.56 0.13 2.41 0.21 0.52 320.08 80.13

MMSPT* 89.40 579 0.08 2.68 0.87 1.18 453.49 64 54
s 9512 1.11 0.03 1.3¢ 1.50 0.84 380.10 92.39
MMSM™ 96.46 1.25  0.10  1.24 0.04  0.91 390.43 90.84
WSPI®™  94.37  3.04  0.04 1.48 0.71 0.63 462.68 84.66
STM 93.63 0.91 0.13  4.43 0.29 0.61 246.65 88.48
MTSM® 96.26 0.5 0.15 2,62 0.13 0.56 331.08 84.62
MTSPI” 89.37 4.93 0.11 3.29 1.33 097 36559 58.16
STM™  96.59  0.99  0.11 1.45 0.73 0.43 365.59 80.71
MISM™  96.89  1.13  0.13 1.35 0.42 0.37 285.84 78.65
MTSPI®  92.86 3.79 0.10 1.90 1.29 0.32 220.61 74.37

+  Food composition table of Rural Nutrition Institute, R.D.A.
4th(1991), #* : Prepared with dry seaweeds, #*% : Prepared with frozen
seaweeds, MSM : Mung bean starch Muk(jelly), CSM : Corn starch

Muk(jelly), BSM : Buckwheat starch Muk, AM : Agar Muk(gel), SMM : Sea
mustard Muk, MMSM : Muk prepared with sea mustard and soy milk, MMSPI :
Muk prepared with sea mustard and soy protein isolate, STM : Sea tangle
Muk, MTSM : Muk prepared with sea tangle and soy milk, MTSPI : Muk
prepared with sea tangle and soy protein isolate.
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Table 12. Alginic acid contents and dietary fiber composition
of prepared Muks (%, wet basis)

Dietary fiber

Products Alginic NDF ADF Lignin Cellul- Hemice-
acid ose llulose
SMM® 3.20 4.98 3.37 0.54 2.83 1.39
MMSM™ 2.14 0.53 2.21 0.85 1.36 0.21
MMSPI™ 2.48 1.11 2.56 1.53 1.03 0.87
SMM™ 1.30 3.14 2.10 0.14 0.96 1.50
MMSM®* 1.22 1.02 1.54 0.32 1.22 0.04
MMSPI™* 1.30 2.24 1.88 1.08 0.80 0.71
1ST™ 4.16 0.07 4.17 1.85 2.32 0.29
MTSM® 2.01 3.64 2.42 1.27 1.15 0.13
MTSPI” 3.05 4.50 3.24 2.96 0.28 1.33
ST™™ 1.15 0.81 3.92 1.77 2.15 0.73
MTSM™ 1.09 3.53 2.72 1.51 1.21 0.42
MTSP1** 1.25 3.76 3.80 2.49 1.31 1.29
x . Prepared with dry seaweeds, %% : Prepared with frozen seaweeds, SMM
Sea mustard Muk, MMSM : \Muk prepared with sea mustard and soy

milk, MMSPI @ Muk prepared with sea mustard and soy protein isolate, STM

Sea tangle Muk, MTSM : Muk prepared with sea tangle and soy milk,
MTSPI : Muk prepared with sea tangle and soy protein isclate, NDF :
Neutral detergent fiber, ADF : Acid detergent fiber,
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Table 13. Color difference analysis of seaweed Muks
Sample L a b DE
SMM* 20.78 -1.60 4,57 75.63
MMSM® 22.58 -1.32 7.39 74, 04
MMSPT® 29. 40 -1.28 8.58 67.39
SMM™ 20.92 -1.60 4,56 75. 48
MMSM 22.61 -1.32 7.39 74.01
MMSPT™? 29. 42 -1.38 8. 61 67.39
ST™" 20. 47 -0.77 6.75 76.08
MTSME 28.03 -0. 86 9.15 68. 82
MTSPI® 33.54 -0.98 9.53 63. 41
STM™ 22.46 -0. 48 8.84 74.31
MTSM™® 27.39 -0. 38 11.10 69.73
MTSPI™ 30. 71 -0.19 11,21 66. 47

% ¢ Prepared with dry seaweeds, *% '@ Prepared with frozen seaweeds, SMM

Sea mustard Muk, MMSM : Muk prepared with sea mustard and soy milk,
MMSPT @ Muk prepared with sea mustard and soy protein isolate, STM : Sea
tangle Muk, MTSM @ Muk prepared with sea tangle and soy milk, MTSPI :
Muk prepared with sea tangle and soy protein isolate.
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