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Abstract

In this study, we assessed the quality characteristics of soybean curds (tofu) prepared with Mesangi (Capsosiphon
fulvescens) powder (0, 2, 4, 6%, w/w) were investigated. The yields of the curds containing Mesangi were higher than
those of the control, and the yield increased with increasing quantities of Mesangi powder. The most abundant mineral
in Mesangi tofu was calcium, followed by magnesium. The Mesangi tofu had a slightly lower pH than the control. The
addition of Mesangi powder to curd evidenced a significantly lower L value (lightness) and a value (redness) than was
detected in the control (p<0.05). The hardness level was highest in the tofu to which 2% Mesangi powder was added.
However, this level decreased with increasing concentrations of Mesangi powder. Although the 4% Mesangi tofu evi-
denced higher adhesiveness than was detected in the control, we noted no significant differences among the Mesangi-treated
curds. The soybean curds added to which 2% Mesangi powder was added had evidenced the highest level of cohesi-
veness, but the tofu containing 4 and 6% Mesangi powder was significantly reduced as compared with the control and
2% Mesangi tofu. Springiness, gumminess, and brittleness were higher in the 2% Mesangi tofu than in the others (p<
0.05). The soybean curds prepared with Mesangi powder evidenced alower total plate count than the controls during over
12 days of storage.
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Soybean
!
Washing

l

Soaking(at room temperature for 8 hr)

I

Blending(add 5 times water of soybean)

|
Heating at water bath(90C)

l
Filtering
J

Collecting soymilk

|

Coagulation
(add Capsosiphon fulvescens powder 0, 2%, 4%, 6%, mixed coagulant 0.25%)
!

Pressing

!
Cooling

!
Tofu (Mesangi tofu)

Fig. 1. Procedures of preparation for Mesangi tofu.
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Table 1. Proximate composition of mesangi powder and soyflour

Mesangi powder Soyflour
Moisture(%) 6.5 8.6
Crude protein(%) 39.6 420
Crude lipid(%) 05 8.7
Crude ash(%) 95 58
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Table 2. Yidds and quantity of tofu prepared with various me-

sangi powder
c MP2 MP4 MP6
Yields(%) 1225 148.8 160.0 1775

Quantity(g) 490.0 595.0 640.0 710.0
Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4: tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%
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Table 3. Proximate composition of tofu prepared with various mesangi powder

c? MP2 MP4 MP6 F-vaue
Moisture(%) 58.19+3.60° 55.12+1.89% 53.45+4.08% 42.19+4.67° 9.77"
Crude protein(%) 17.71+1.62 19.45+0.70° 19.08+2.11° 19.73+2.79° 0.63
Crude lipid(%) 4.44+0.12% 4.89+0.36° 4.31+0.50* 4.05+0.48" 2.39
Crude ash(%) 1.23+0.03° 1.33+0.14° 2.19+0.92% 3.07+1.04% 450

" p<0.05, " p<0.01

Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4: tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%

2 Mean+S.D.(n=3)

9 Mean in a rows by different superscripts are significantly different at p<0.05 by Duncan's test
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Table 4. Minerd contents of tofu prepared with various mesangi

powder

c MP2 MP4 MP6
Ca 31.2 324 30.0 37.2
Fe 47 6.8 9.1 10.0
K 146.0 206.0 242.1 272.8
Mg 158.8 137.9 167.6 146.8
Mn 0.7 0.8 0.8 0.7
Cu 05 04 0.6 0.6
Na 26.7 18.1 440 57.6
Zn 1.9 18 20 1.9

Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4: tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%
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Table 5. Changes in pH vaue of tofu prepared with various
mesangi powder during the storage at 5C for 8 days

(o3) MP2 MP4 MP6
0 6.26 6.23 6.24 6.25
2 6.27 6.22 6.24 6.26
4 6.28 6.27 6.25 6.26
6 6.25 6.25 6.22 6.25
8 6.16 6.08 6.14 6.17

Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4:; tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%

Ao HRkH o7 wjo] TR} izl Bls| v gk
S YeERIdTh =3 A 6Y7MAE Ao Wat I
Ot A% gdAel BlwA e s YR IFelA
T 2% wjAo]l FRlA P e Ze vERTE dung
JY ¢} Cho E)2002)= =2P7V75 7kt Alx3k F5
o pHE 8YZt AAstAA Uehd Ax A 27]de
7RI A% 6dele 25 AAstal AR 8dole =
A3 gAagtta Rusiied ol B d7del UX
SIATE pHIZE W& 2]Fo] =o 2o vl WRanst
Forn®g Fh wjo] 7FRE HUIFoER FHo A
d el E5S = F IS ZoE Alsdnh

o}iL

6. Mz

olE Wrksle] AxE TR MRS Z4% A%
& Teble 65} 2t} wjalolE WA FRE vzl bl
S LRHEE)T atk(AAE)0] o2 0 2(p<005) )
Uehgd) ol wiael ZFR7E H4S w3 o] vjA
o] 1S Txo| WhgoEA thETe Hls TR A
o] o TSI AL & & YTk ol we] T A
Fhepe] Z71G4E folH 0 2(p0.08) WAl LER Alo]

AN

Table 6. Hunter's color value of tofu prepared with various
mesangi  powder
c MP2 MP4 MP6  F-value
L 92.24+0.57% 73.97+1.02° 67.80+0.54° 60.57+0.80" 964.07 "
a 044+007° -6.79+0.28" -7.28+0.30° -8.01+0.41% 430.22""
b 21.15+0.22" 23.21+0.06° 23.80+0.32° 25.40+0.45" 10345 "
™ p<0.0001
Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4: tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%
2 MeantS.D.(n=3)
¥ Mean in a rows by different superscripts are significantly di-
fferent a p<0.05 by Duncan's test
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Table 7. Textural characteristics of tofu prepared with various mesangi powder

c) MP2 MP4 MP6 F-value
Hardness(g/cm”) 349.96+8.49" 438.58+1.80° 236.94+1.71° 206.30+4.42" 1400.18™
Adhesiveness(g) -2.33+0.58" -3.33+0.58% -3.33+0.58% -4.67+1.15° 471
Cohesiveness(%) 59.29+7.43" 100.29+9.07° 30.95+1.25° 44.40+4.95° 55.45 "
Springiness(%) 63.75+6.94" 102.14+14.56* 49.11+4.55 56.52+14.10° 1395
Gumminess(g) 8.81+1.70° 19.75+2.24° 6.26:0.45" 7.87+1.39" 4510
Brittleness(g) 5.68+1.57° 20.27+4.55% 3.08+0.38" 4,55+1.95" 2824
" p<0.05, " p<0.01, " p<0.001

Y C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4:; tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%
2 Mean+S.D.(n=10)

¥ Mean in a rows by different superscripts are significantly different at p<0.05 by Duncan's test
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Fig. 2. Changes in tota viable cells of tofu prepared with

various mesangi powder at 5C storage.

Table 8. Sensory evauation of tofu prepared with various
mesangi  powder

c MP2 MP4 MP6  F-vaue
Appearance 65+1.2° 56+£15° 6.0+1.3 4.6£14° 39
Smell  57+09% 55+10 54+15 4711 15
Texture 55+1.3° 6.6+£09° 6.4+15° 47+14° 517
Taste  62+1.2° 57+14* 54+19° 43+15 32
" p<0.05, ~* p<0.01

Y'C: no mesangi powder
MP2: tofu added with mesangi powder 2%
MP4: tofu added with mesangi powder 4%
MP6: tofu added with mesangi powder 6%
2 Mean+S.D.(n=3)
¥ Mean in a rows by different superscripts are significantly di-
fferent at p<0.05 by Duncan's test

A 54 depiich o2 dizTek 2%, 4% H7H
olls ztol7h YRR ghgton, 6% thET2k 4%
A7Vl Hls] 28 Al(p<0.05) #3tth WAlE tiRT



of wjAo] H7FzIe] A<l Aol7} §le AR e
ol ZA7e mjado] 2069) 4% H7VF HlnA E=A
ERtom, 6% H7FolA fo]2 02 (p<0.05) WA e
Wt gre] A9 diz77F 34 Uehsey 2% H7bet
o)A Zpol7t §lem, 6% H7H7F 722 . 2(p<0.05)
S Uelg o] £2] e Aoz o4 4 9tk oy
g Avtz B o) mjijo] BHE 4w7kA] Uik FRE
AFoZM 7FsAdo] =2 Aoz AsHT

|V O OF

I = S

el FHE M7k FH-E AXI F oo, &
T FH 54E WK A o5 2o miAol
T & tE2T(e] T FAE FR)el visl
Ewor, JArhlge] Ftdes s w7 Ueith
o] TR FrIAREE AEol P wter, b
FO2 tadFo R Uehdth F7| pHe widge]
F7F vzl Bl tha W2 e UERISITE iAol
£ AR 7R Axs dizTl Hls LI(BE)F a
AANE)0] fro]AH o2 (p<0.05) RA UERTh iAol
T2 texture S A TR HuPE HiETel wiEl
2% H7F7F 78 A UERRem, HhEe] Sk
5 AaAe Hase 4% delth F3E2 daT
ol wlell 4% wido] H7H7t FejH o FA YERRe
mjge] M7kt ells ARel7t stk 3482 2% Hb
T7F 7P =A UdERe, 4%, 6% 7 S50
&7k 2% H7bell wiel fojHoR adhs o=
etk &4, A4 3 FA-EAL 2% A7 e
ol vl oo w2 Uehgth F5e] vdE =
ol A% 1247419 T iAol 7HEF AUk
FR7E 2Tl vls) mdE AL AdAIE dAdE
ek on], 53] 2%, 6% 7kl Hlsh 4% H7kLolA
AAE7E 7P ek Aoz Yyt e A
ol A Wbz o2 4% H777) T ARAE YER) o]
T AFORAY] ThedE & S AT

V. ZAL| 2

B ATE mgse)Ernet FRAdsIeAee] Ay
S aQl oAl 0 2 S AT

AOAC. 1990. Officid Methods of Anaysis of AOAC Intl. 15th
ed. Association of official Analyticad Chemists. Washington,
DC. U.SA. pp 777-784

Baek SH, Kang KH, Choi SN. 1996. Effect of seaweeds added in
preparation of tofu. Korean J Food Sci Nutr 9(4):529-535

wjAlo] 7b 7k o) olsfebd B4 54 697

Han HA. 2002. A study of flavor on Capsosiphon fulvescens. MS
thesis, Yosu Nationad University, Yosu, Korea. pp 1-57

Han MR, Kim MH. 2006. Effects of akaline ionic water and gra-
pefruit seed extract added immersion solutions on storage
characteristics of mulberry leaf soybean curd. J Korean Soc
Appl Biol Chem 49(2):108-113

Hou HJ, Chang KC, Shin MC. 1997. Yidd and texturd properties
of soft tofu as affected by coagulation method. J Food Sci
62(4):824

Im JG, Park IG, Kim SD. 2004. Qudlity characteristics of tofu
added with basil water extracts. Korean J Food Cookery
Sci 20(2):144-150

Jeon MK, Kim MR 2006. Quality characteristics of tofu prepared
with herbs. Korean J Food Cookery Sci 22(1):30-36

Jung JY, Cho EJ. 2002. The effect of green tea powder levels on
storage characteristics of tofu. Korean J Food Cookery Sci
18(2):129-135

Jung KJ, Jung CH, Pyeun JH, Choi YJ. 2005. Changes of food
components in Mesangi (Capsosiphon fulvecense), Gashiparae
(Enteromorpha prolifera), and Cheonggak (Codium fragile)
depending on harvest times. J Korean Soc Food Sci Nutr
34(5):687-693

Kang NS, Kim JH, Kim JK. 2007. Quality characteristics of soy-
bean curd mixed with freeze dried onion powder. Korean. J
Food Preserv 14(1):47-53

Kim DH, Im MS, Kim YO. 1996. Effect of seaweed addition on
the physicochemica characteristics of soybean curd. J Korean
Soc Food Sci Nutr 25(2):249-254

Kim DK. 2001. Study on artificial seeding of green algae Capsosi-
phon fulvescens. MS thesis, Chonnam National University,
Gwangju, Korea pp 1-48

Kim GW, Kim GH, Kim JK, An HY, Hu GW, Son XK, Kim OS,
Cho SY. 2008. Quality of tofu prepared with deep seawater
as coagulant. J Kor Fish Soc 41(2):77-83

Kim SS, Pak MK, Oh NS, Kim DC, Han MS, In MJ. 2003.
Studies on quality characteristics and shelf-life of chlordla
soybean curd(tofu). J Korean Soc Agric Chem Biotechnol
46(1):12-15

Kim TY, Kim JM, Yoon IN, Chang CM. 1994. Changes in che-
mica components of soybean cheese making from cow's milk
added soybean curd. J Korean Soc Food Sci Nutr 23(5):
837-844

Ku KH, Kim WJ. 1999. Status and prospect of soybean curd(Dubu)
industry in Korea. Korea Soybean Digest 16(2):1-10

Kwon MJ, Nam TJ. 2006. Effect of mesangi (Capsosphon fulvecens)
powder on lipid metabolism in high cholesterol fed rats. J
Korean Soc Food Sci Nutr 35(5):530-535

Lee BY, Kim DM, Kim KH. 1990. Studies on the processing apti-
tude of the Korean soybean cultivars for soybean curd. Korean
J Food Sci Technol 22(3):363-368

Lee SM, Hwang IK. 1997. Texture characteristics of soybean-curds
prepared with different coagulants and compositions of soybean-

Korean J. Food Cookery Si. Vol. 24, No. 5 (2008)



698 Aumu] - AlEjAl - AEL - Aiteh

curd whey. Korean J Food Cookery Sci 13(1):78-85

Lee SJ, Chung ES, Park GS. 2006. Qudlity characteristics of tofu
coagulated by apricot juice. Korean J Food Cookery Sci
22(6):825-831

Min YH, Kim JY, Pak LY, Lee SH, Park GS. 2007. Physi-
cochemicd qudity charactericts of tofu prepared with turmeric
(Curcuma aromatica Salsh.). Korean J Food Cookery Sci
23(4):502-510

Mun YJ, Yoo HJ, Lee KE, Kim JH, Pyo HB, Woo WH. 2005.
Inhibitory effect on the melanogenesis of Capsosipon ful-
vescens. Yakhak Hogji 49(5):375-379

Oh SW, Lee YC, Hong HD. 2002. Effects on the shelf-life of tofu
with ethanol extracts of Rubus coreanus miquel, Therminalia
chebula Retz and Rhus javanica. Korean J Food Sci Tech-
nol 34(4):746-749

Park HY, Lim CW, Kim YK, Yoon HD, Lee KJ 2006.
Immunostimulating and anticancer activities of hot water ex-
tract from Capsosiphon fulvescens. J Korean Soc Appl Biol
Chem 49(4):343-348

Park JC, Chai JS, Song SH, Choi MR, Kim KY, Choi JW. 1997.
Heptoprotective effect of extracts and phenolic compound
from marine algae in bromobenzene-treated rats. Korean J
Phamacogn 28(4):239-246

Park KN, Park LY, Kim DG, Park GS, Lee SH. 2007. Effect of
turmeric(Curcuma aromatica Salab.) on shelf life of tofu.
Korean. J Food Preserv 14(2):136-141

Ol

et ) E2.2)7)5}5] 7] ) 247 7] 55 (2008)

Park LY, Lee SH. 2007. Effect of immersion in chitosan solutions
on shelf life of tofu. J Chitin Chitosan 12(3):128-132

Park SJ, Park KJ, Jeong SW, Kim SJ, Youn KS. 2007. Effect of
pediocin trestment on soybean curd quality during storage.
Korean. J Food Preserv 14(2):131-135

Park YG, Park BD, Choi KS. 1985. Changes in ultrastructure of
tissues, characterigtics of protein and soybean curd yield with
increased soaking time during soybean curd processing. J
Korean Soc Food Sci Nutr 14(4):381-386

Pyun JW, Kim HS, Park CK, Hwang IK. 1991. Effect of coa
gulant and additives on qudities of soybean curd tofu’. Korea
Soybean Digest 8(2):15-23

Shin YM, Kwon OY, Lee KJ, Kim HY, Kim MR. 2005. Storage
characteristics of tofu added with spinach juice. Chungnam
Life Sci 18(1):75-82

Sung CJ 1998. Nutrients and function of soybean curd. J East
Diet Life 8(4):490-495

Yang HC, Jung KM, Gang KS, Song BJ, Lim HC, Na HS, Mun
H, Heo NC. 2005. Physicochemical composition of seaweed
fulvescens (Capsosiphon fulvescens). Korean J Food Sci Tech-
nol 37(6):912-917

Yoon KS, Kim SD. 1997 Preparation of functiond and coloring
soybean curd using natural products. Korea Soybean Digest
14(2):21-26

Yoon WB, Kim BY, Hahm YT. 1997. Study upon the rheologica
properties and optimization of tofu bean products. Agric
Chem Biol 40(3):225-231

2008 8 18%1 %< 20081 9 252] AIAKZ=4); 2008 9 2521 el





