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Studies on Physicochemical and Biological Properties of Depolymerized Alginate
from Sea tangle, Laminaria japonicus by Thermal Decomposition

5. Effects of Depolymerized Alginate on Body Weight, Organ, Pancreatic
and Small Intestinal Composition, and Small Intestinal Microvilli Structure in Rats
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To examine functionality of depolymerized alginate obtained by hydrolysis of alginate through a heating process at 121C on
gastrointestinal physiology, the changes of body weight, organ weight and length, pancreatic and small intestinal composition, and
light microscopy (LM) observation of small intestinal microvilli’s appearances were checked in the rats. Rats were fed diets containing
1%, 5%, and 10% of each depolymerized alginate (HAG-10, HAG-50, HAG-100) and alginate for 35 days. The feeding of 5 and
10% HAG-50 and 10% alginate diets for 35 days significantly depressed the body weight gain, but increased the length and weight
of the small intestine and cecum in rats (p<0.01). Pancreatic protease activity was decreased significantly (p<0.01) in all groups
except 1% of HAG-10 diets, but the protein content increased in all groups, However, pancreatic amylase and lipase activities as
well as DNA and RNA content were not significantly different. The small intestinal protein and the DNA content were the highest
in diets fed 5% HAG-50; RNA content increased significantly (p<0.01) in all groups except in the fiber-free diets. Light microscopy
(LM) observation showed growth of small intestinal microvilli with numerous ridges; the multiplication of the convolution goblet cells
in rats fed with diets containing 5% of HAG-50 were more than others group.

Key words: Depolymerized alginate, Gastrointestinal physiology, Organ, Small intestinal microvilli, Pancreatic, Cecum, DNA,
RNA, Goblet cell
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Fig. 1. Effects of diets containing HAG-10, HAG-50, HAG-100

and alginate on body weight of rats.
All data were calculated by Mean + S.D. for 7 indi-
viduals.
+, +4: Significantly different in student t-test from the
before intake(+p<0.05, ++p<0.01).

® Before intake

During intake for 21 days

B During intake for 35 days
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Table 1. Effects of diets containing HAG-10, HAG-50, HAG-100 and alginate on organ weight and length of rats

Organ weight (g/100g B.W.)

Organ weight (cm/100g B.W.)

Liver Stomach Pancreas . Sma}l . Large Cecum . Sma.11 . Large
intestine intestine intestine intestine
Before intake 3.68+0.15 1.38+043 0.19+0.01 2401045 044+0.09 0.75£0.06 40.16+£4.23 5.18%0.78
Control 3732043 1354024 0.18+0.03 2201018 045£006  0.66+008" 38961388 5.4710.32
1% 3.81+029 1.41+0.09 0.19£0.09 2341087 044+0.06 0.78+0.03 40.08+2.78 493+0.88
HAG-10 5% 3.83+078 1.67+0217F 020+0.04 318057 0424007  0.76+0.09 41.77+£4.67 497+0.72
10% 381£099 1.79£0.72 025+0.08%  385%£021*" 0412005 092+0.11*" 45711£4.67 5.28%0.71
1% 3741033 178011 023+0.06 35710777 0391001  099+0.10"" 44.56+£1.99" 5.49+0.86
HAG-50 5% 3.85£055 1.85+043"" 027+£003"" 398+017°" 037009 1.01+008" 456442387 5.28+0.90
10% 3.85%£025 1.87+033™ 028+007"" 416+£032"" 036+009 121+£0.04" 4577+£222* 493+0.17
1% 3.81+£0.59 1.86+0.09"" 025+£0.06% 4.02+087"" 0421£004 1.01%0.14"" 4237331 4.88+0.48
HAG-100 5% 3.74+0.66 1.85+0.11"% 027+007°" 4.15+£032"% 0.44%008 092+007"" 44274544 5.34£0.19
10% 3.83+091 1.63%0.72 0.21+£0.03 447+021" 0413005 0.89+0.11% 4576+191%" 5.26%0.75
1% 377073 178011 0.19+0.06 3820777 039+£007  0.78£0.05 46241193 5.18+0.39
Alginate 5% 3.75+077 180+0.18"" 023+0.03"" 453+031"" 0384003  0.82+0.07 4693+3.49"" 5.0410.09
10% 3.73+£025 1.78+0.18"" 0.20+0.06 477+0.107"  0.43£006 0.79+007 47554272+ 5474038

All datas were calculated by mean + S.D. for 7 individuals of g or cm per 100 g body weight of rats.
*, **: Significantly different in student ttest from the before intake(*p<0.05, **p<0.01).
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Table 2. Effects of diets containing HAG-10, HAG-50, HAG-100 and alginate on pancreatic amylase, lipase, protease activity, pro-
tein, DNA, RNA content and small intestinal protein, DNA, RNA content in rats
Pancreatic Pancreatic Pancreatic Pancreatic Pancreatic Pancreatic Small Small Small
amylase lipase protease protein DNA RNA intestinal intestinal intestinal
activity activity activity content content content protein DNA RNA
(X10°Uftotal  (X10°Uftatal  (X10°Uftotal ~ (Xmgftatal  (Xpgftotal (X107 %pftotal  content confent  content
pancreas)’  pancreas)® pancreas)’ pancreas) pancreas) pancreas) (mg/g) (1g/e) (/e
Before intake LISH005" 1213341288 141661488 7008842437 1598082  44.16+219 3062742777 21654378 0214006
Control 1214005% 1346741821  14977+1L11  67388£1899% 14924211 41744628  27692+43421°% 242241197 (.18+0.05
1% 099+008"% 12478901 14991£1558  781183+229* 15284399  4835+391%  31449+29.90 2856522 03110047
HAG-10 5% 0980037  10561+1128  11L17£1152  84029+3229* 1733+401  5087£6227% 33067£2998" " 3545+273*% 03540067
10% 106£008"  10934£1209% 892617.72%  900.12+18.88%* 18.6542.29"  S3294277°* 3983343428" 35452273 0.35+006%*
1% LI2H0.137% 10844410017  87.1241009%*  97119+2891°% 194243107  5448£190%* 39776440037  36.55£2.11°" 0.38+008""
HAG-50 5% 103£0.00%" 10477413027 7166728  98923+22.22%" 200643307 S57.824310°* 40732429907F  40.61+4.00"" 03240077
10% 102400777 10322£1092°* 76194900  99329+19.037" 19.93+288"" 5639£329" 4018443267°" 3182117 036+0037"
1% 0974009°" 114682119 77672599  98023+4738"" 18924299%  55.54%529" 399.38+45.59"F 38.774287'F 034009
HAG-100 5% 1032017 1167242007 715147287 97092411977 19.184632"%  S472+281%% 3962742119 376543.09*% 037401077
10% 104+0.11%  10888£1678% 7943+8907*  §108243339"% 1930£307°F 5457+328%% 388764312077 343625027 0.38£009"*
1% 111014 109.56+1867%  8438+1222%%  820.38+41.29"% 19444559  52294438%% 396384421177 30344217 04120117
Alginate 5% 103+008%" 1112742145  9238+11997%  78043#32197% 1992+482%  48.824299"F 37498+429977 29541390  0.45+009%F
10% 099+009"*  10938£2328% 8827+1389%*  77693+29.99"F 20.15+538% 4667444  32628+2909°7 25824391 0470107

All datas were calculated by mean £ S.D.

for 7 individuals.
*, **: Significantly different in student ttest from the before intake(*p<0.05, **p<0.01).
1.1 Unit of amylase is 1 yumol NADH liberated during 1 min of incubation with 1 mL Sigma Diagnostics amylase reagent.

2 © 1 Sigma-Tietz Unit of lipase is exactly equal to the mL of 0.05 N NaOH required to meutralize the fatty acids liberated during 3 hrs
of incubation with 3 mL lipase substrate. The calculated by substracting the volumn of NaOH (exact normality) used for the blank

from the volume of NaOH (exact normality) used for the test.

371 Unit of protease is equal to the absorbance of aromatic amino acids liberated by 1 unit of bovine pancrease at 280 nm during

10 min of incubation with | mL hemoalobin substrate.
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