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Effects of Sea Tangle Extract and
Sea Tangle Yogurt on Constipation Relief
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Abstract

In an effort to make a functional and stable yogurt, this study investigated the improvement effects of sea
tangle extract and sea tangle yogurt on intestinal function. The intestinal improvement effect of the extract was
measured by the charcoal meal transit method, employing Balb/C mice. And constipation relief was compared
utilizing the loperamide-induced constipation method, employing SD rats. Charcoal meal transit was remarkably
increased in the mice receiving sea tangle extract as compared to the controls. The constipation relief effects of
the sea tangle and sea tangle yogurt were evaluated by measuring fecal amounts in the rats after adding them
to water. The fecal contents increased remarkably in the sea tangle administered rat groups as compared to the
control group. In addition, different yogurt samples were used to evaluate the characteristics of the sea tangle
yogurt. During storage, pH slightly decreased in the yogurt with sea tangle as well as without. At the same
time, acidity slowly increased as the storage duration increased. As time elapsed, the amounts of viable cells
increased in both yogurts (with and without sea tangle). In the sensory evaluation, significant differences were
shown between the sea tangle yogurt and the control for color, flavor, sweetness, and overall quality. Overall,
based on the combined results of the intestinal function effects and sensory evaluation, the 0.25% sea tangle
yogurt proved to be superior.

Key words: charcoal meal transit method, sea tangle yogurt, constipation relief, loperamide-induced constipation
method, quality characteristics
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Aoln}, 9F2E AZE YN AHSH TFE Lactobacillus
bulgaricus, Streptococcus thermophillus® EGFF YO-MIX™
321(Danisco)E AHE3FTE Zikdt S & BiAEE BCP
A7} HH¥ZA 89| (Eiken chemical. Co., Ltd, Tokyo, Japan)
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Fig. 1. Effect of sea tangle extracts on charcoal meal transit
in Balb/C mice. Control :
tangle extract; T2 :

Top water; T1 : 0.9 mg sea

1.8 mg sea tangle extract; T3 : 3.6 mg
sea tangle extract *Bars within different letters are significantly
different at p<0.05 by Duncan's multiple range test.
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—+—Top water ——STE 2 mg/mL —&— STE 3 mg/mL —%—STE 4 mg/mL

Fig. 2. Effect of sea tangle extract (STE) in fecal amounts

on loperamide-induced constipation in Sprague Dawley

rats. ““Means values with different letters are significantly
different at p<0.05 by Duncan's multiple range test.
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Fig. 3. Effect of sea tangle yogurt (STY) in fecal amounts
on loperamide-induced constipation in Sprague Dawley
rats. ““Means values with different letters are significantly
different at p<0.05 by Duncan's multiple range test.
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TAoE R F2EE 430004 208 F 4298, 0.5% THAIn} A gttt ol2d Ade tAvt HILE ) 4tz A
BTE2EE 444004 209 F 4352 T 1.0% SHAvk Ae dEE Zolst A4t o)Hd AFL Jung EIS
STEEE 45494 209 ¥ 44002 WL Aot Bang BH(2003)9) Ri¢} fAelG o™ Aloe vera T2
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Table 1. Changes in pH of

0.00% 4.25+.160°"%2 421+.021%® 4.17+.012* 4.17+.023* 4.17+.021*

0.25% 4.30+.110™ 4.36+.020™ 4.23+.014" 431£.010™ 4.29+.009™ .
0.50% 4.44+.018°® 4.47+.013% 433+.010°%* 4.38+.000* 4.35+.045% 66.661
1.00% 4.54+.01% 4.55+.014% 4.43+,024% 4.42+.014% 4.40+.017*
F-Value 9.284™

1) Values with the different letters in the same column are significantly different by Duncan's multiple range test(p<0.05) among various sea
tangle level

2) Values with the different letters in the same row are significantly different by Duncan's multiple range test(p<0.05) among various storage
period
3) "1 P<0.05 " 1 P<O0L ™ : P<0.001, ™ : not significant

Table 2. Changes in titratable acidity of sea tangle yogurt during storage at 5C

0.00% 0.72:0.050 0.81+0.025 0.79+0.006 0.79+0.006 0.81+0.006

0.25% 0.79+0.010" 0.79+0.000° 0.79+0.006"" 0.77+0.006" 0.78+0.006"" 1193
0.50% 0.79+0.010* 0.79+0.000° 0.78+0.006"° 0.75+0.015% 0.78+0.006"° '

1.00% 0.78+0.010* 0.78+0.030° 0.77+0.006"" 0.78+0.000* 0.76:£0.000""
F-Value 5.030"

1) Values with the different letters in the same row are significantly different by Duncan's multiple range test (p<0.05) among various storage
period
2) " 1 P0.05, ™ P<0.01, ™ 1 P<0.001, ™ ¢ not significant
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Aol &8-S 0.0%, 0.25%, 0.5%, 1.0% A7}ste] A
Z% 87EZEY MRS YotRy] st 5C YA
HASIEA 5Y A0 2 208 AFFE A AFE
Table 33 7t}

A% 717 F Adse A ST2ES) U 2%
AZto] A3 wet oFHY FUlEE AEdE EYoh A
ZA% AFsE tERTo| 846 log cfymLolL 0.25%, 0.5%
2 1.0% TAE RF2EE ZH7) 7.89 log cfwmL, 8.40
log cfwmL, 8.08 log cfmLZ thx7¢3 TiAnt QF=2E
 H<3 AF4E BYTh AR7Izre] o we Ax
Ao FUtEe] AR 20¢9] tlxFe AFTE 1118 log
cfvmLO] I 0.25%, 0.5% 2 1.0% ThAn} QR FEEE 7tz
11.12 log cfivml, 11.39 log cfi/mL, 11.18 log cfymLE
SAEHUT. A FFH2007)] 3tH AT A R TA

8.46-.010

Table 3. Change in viable cell counts of sea tangle yogurt during storage at 5C

LF2EY] ANFSIF 2442 10° CFUML o422 FA3t
I JEd B Ay Ay gar £E7 9 dAsE =2
F AAR WY o)) Aoz eyt EE oAl Hr}
2 ey FANTFY FHA zelst glo] tAu A
Bt RFEEY AEs wWEld 9L uAA @hee
& 4 AT

3) A% W3}

NzxT STZES gAvt FE2ES 247 0.25%, 0.5%,
1.0% 718l Az SF2E9 ARYES Folrr] A3t
o 5Ce WA BEfstdA 5¢ 7E0 2 2047 A=
E MAARZ ZA3Y L a, b F2E U A}E Table
48} 2t}

STEE A9 8718 Yehle B= L #2 oAt 8

.00% 8.33+.111 9.98+.006 10.67+.592 11.18+.021
0.25% 7.89+.272 8.58+.050 9.96+.006 10.86+.035 11.12+.080 103D
0.50% 8.40+.021 8.78+.035 9.27+.117 10.71%.050 11.39+.075
1.00% 8.08+.069 8.12+.032 9.85+.112 10.62+.055 11.18+.020

F-Value 1.884™

1) ™ not significant

Table 4. Change in L, a, and b value of sea tangle yogurt during storage at 5C

0.00%  79.48+0.083 80.39+0.040 80.5020.012 80.207+0.015 80.45+0.015
0.25% 78.71£0.010% 78.60+0.012° 77.61£0.000° 77.15£0.066C 78.00£0.000% w3
L o bD bA bB bC bB 3202.185
0.50% 78.440.010 70.22+0.065 72.80+0.183 77.87+0.036 73.88+0.096
1.00% 76.53+0.017°" 70.62+0.161* 72.89+0.630°® 76.33+0.047°C 71.35+0.627"°
F-Value 552.649"
0.00%  -3.32+0.023" -3.60£0.010"  -3.58+0.031% -3.46+0.006" -3.5740.006"
025%  -3.08+£0.012% -3.10£0.010°*  -3.02+0.006" -2.98+0.038°" -3.15+0.025°
a o bB bA bB bB bC 2421.758
0.50% -3.06£0.044 2.73£0.010 -3.04£0.040 -3.09+0.025 -3.08+0.012
1.00% -2.89+0.017°% -2.73+0.006™ -2.67+0.006 -2.75+0.035® -2.6440.052°¢
F-Value 12.529™"
0.00% 3.70£0.053* 4.72+0.040°° 4.58+0.012% 4.35+0.006 4.63+0.015™
0.25% 6.11+0.006™ 6.33+0.006"° 6.57+0.010"® 6.1620.032°C 6.84+0.021°C
b . N o . w . 12385.329
0.50% 6.63+0.006 7.35£0.026 6.87£0.050 7.07+0.025 7.31£0.012
1.00% 7.80£0.017* 7.79£0.021°° 6.69+0.076® 7.52+0.015% 6.27£0.153%
F-Value 188.860"

1) Values with the different letters in the same columm are significantly different by Duncan's multiple range test(p<0.05) among various sea

tangle level

2) Values with the different letters in the same row significantly different by Duncan's multiple range test(p<0.05) among various storage

period

3) 1 P<0.05, ™ P<0.01, ™t : P<0.001, M :

not significant
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% EE ﬂ‘“ﬂw ok WstE RYon AzAS g2,
0.25%, 0.5% % 1.0% tAn} RF2EE Z47; 332, -3.08,
-3.06, -2.89%.28 A 20¥0l= 27t -3.57, -3.15, -3.08,
26452 SAEHUT

b @2 AXALE dZF, 025%, 05% % 1.0% ThAlu}
QTFEEE 77 370, 6.11, 6.63, 7.802 ZAHYoH A
2 2040 2+ 463, 6.84, 731, 6272 ZAEUCT. B
Ao ALR gAnl FE2EY AAe] 3 5A4E Ye
ol RTZE Az F L] dzTET B S2HHT b
#He dz2Fo v FolAE ALz Yeid Aoz A7
Ao}

Table 5 Change in senso

evaluation of sea tangle yogurt durin,

TAnke} ARt 72 EY Wi 29 65

4 AEk aFeE H5H}

Ao} 2258 #7135t ARV 59 QFEEQ] 7

IEE YolHy| st tzFH wmste A(Color),
t](Flavor), ©9H(Sweetness), AZH(Sourness), 43 (Viscosity),
AAASY 71ZE(Overall quality)?] FE5O.2 F5HALE &
ZAI}= Table 59 2Th.

A(Color)E THAWE A7t ol wWathE {FoHOE V)
SE7b UA UEstou AR metdEs o Aol
7b VERA @btk @)(Flavor)e 0.25% CTHAIDE 872
EVl foHog B BA veigoy A7) wekA
& fodo] ®olx Yt

t 5C

0.00% 5.00+1.225"" 4.00+0.707° 4.56+1.130° 3.33+1.118° 4.44+1.130°
Color 0.25% 5.22+1.202° 5.67+0.707° 5.78+0.833° 5.67+0.707° 5.11+1.269° 23006
0.50% 4.56+1.130° 5.56+1.130° 5.67+1.118° 5.2241.202° 4.89+1.691°
1.00% 3.89+1.269° 4.33+1.118" 3.78+1.093° 3.11+1.269° 3.444+1.333°
F-Value 1.898"%
0.00% 5.00+1.323% 4.2240.667* 5.11+1.616" 4.78+1.394% 5.00+£1.118%
0.25% 5.33+1.323° 5.00+1.225° 5.56+1,130° 5.56+1.014° 5.44+0.726° "
Flavor 0.50% 5.00+1.658b° 5.22+0.667" 5.67+1.000" 5.56£1.236 5.00£0.707" 4110
1.00% 5.22+1.093" 4.56+1.014° 4.78+1.563° 4.33+0.866" 433+1.414°
F-Value 1.036M
0.00% 4.56+1.130° 4.00+1.000° 4.22+1.641° 3.1140.928° 3.78+1.394°
0.25% 4.67£1.323° 5.44+0.882° 5.11£1.054° 5.11+1.054° 4.11+1.269° "
Sweetness 0.50% 4.67+1.323° 5.22+1.093° 4.67+1.000° 5.2240.667" 433+1.414° 5718
1.00% 4.00+1.323° 4.44+1.130° 4.67+1.581° 5.33+1.500° 4.11+1.269°
F-Value 1.863"°
0.00% 4.44=1 810° 3.78+0.667° 4.67+1.323° 4.67+1.658" 3.44+1.130°
0.25% 4.78+1.394* 5.11+0.782° 4.22+1.093 4.44+0.726" 4.44+0.882° NS
Sourness . R a a . 1.984
0.50% 4.11£1.167 5.00+1.323 5.22+0.833 42241394 4.67+1.000
1.00% 3.78+1.202° 4.78+0.667° 4.22+1.394° 3.78+1.093° 4,44+0.882°
F-Value 1.039™
0.00% 4.56+1.667% 4.67+1.225® 4.56£1.740" 4.44+1.424% 5.2241.563%

L 0.25% 5.00£1.118° 4.56+1.014° 54441236 4.7840.833° 5.56+1.333° :
Viscoslty (500 4.20+1304" 5.11+0.601" 5331323 5.00+1.323" 5.33+1.000° 2896
1.00% 3.89+1.537° 4.33+1.225° 4.89+1.616" 4.2241.202° 4.33+1.500°

F-Value 1.843™
0.00% 5.00+1.225° 4.00+0.707" 4.56+1.130° 3.33+1.118° 4.44+1.130°
Overall 0.25% 5.22+1.202° 5.67+0.707° 5.78+0.833° 5.67+0.707° 5.1141.269° —
quality 0.50% 4.5621.,130° 5.56£1.130° 5.67+1.118° 5.2041202° 4.89+1.691°
1.00% 3.89+1.269 4.33+1.118° 3.78+1.093° 3.11+1.269° 3.44+1.333°
F-Value 1.898"°

1) Values with the different letters in the same column are significantly different by Duncan's multiple range test(p<0.05) among various sea
tangle level

2) "1 P<0.05, ™ 1 P0.01, ™ P<0.001, ™ : not significant
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