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A Study on the development of high-fiber supplements for the diabetic patients (I)
~Effect of Seaweed Supplementation on the Gastrointestinal Function and
Diabetic Symptom Control in Streptozotocin-induced Diabetic Rats -

Lee, Hye-Sung - Choi, Myung-Sook - Lee, Yeun-Kyung
Park, Soo-Hyun - Kim Yu-Jung

Department of Food Science and Nutrition, Kyungpook National University, Taegu, Korea

ABSTRACT

The present study was conducted to evaluate the usefulness of four kinds of seaweeds
(mixture of purple laver & sea lettuce, sea tangle, sea mustard, agar agar) as a high -fiber sup-
plement in the therapeutic deit for the diabetic patients. Seven groups of normal and strep-
tozotocin-induced diabetic rats were fed dietary fiber-free control diet or one of experimental
diets containing 7% of one of the four seaweeds for 6 weeks. The cffects of seaweeds sup-
plementation on the body weight change, gastrointestinal functions, and the control of diabetic
symptoms were examined and compared with the effects of fiber-free diet or pectin diet used as
references. The body weight gains of all the diabetic groups were significantly suppressed com-
pared to the normal group. Feed efficiency ratios and body weight gains of seaweed groups
were relatively higher than those of the pectin group. Sea tangle appeared to have an effect of
alleviating the typical diabetic symptoms such as polyphasia, polydipsia, polyuria, urinary glu-
cose excretion and hyperglycemia indicating its beneficial action of improving glucose meta-
bolism even though the degree- of effectiveness was less than that with pectin. All the sup-
plementations of seaweeds and pectin resulted in the significant changes in gastrointestinal func-
tions ; shortening of GI transit time, increase of fecal volume and the length of intestine. Based
on their effects of the significant changes in GI function it may be suggested that scaweeds may
influence the process of digestion and absorption of nutrients in diabetic animals. (Korean J Nu-
trition 29(3) : 286~295, 1996)
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Table 1. Composition of experimental diets
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Experimental diets

Ingredients Control diet MPS ST M vy Pectin
g/100 g diet

Total Carbohydrate 60.00 60.00 60.00 60.00 60.00 60.00
Cornstarch 45,00 41.75 42.32 43.84 42.88 45.00
Sucrose 15.00 15.00 15.00 15.00 15.00 15.00
From fiber material 0.00 3.25 2.68 1.16 2.12 0.00
Total Protein 20.00 20.00 20.00 20.00 20.00 20.00
Casein 20.00 15.89 19.03 16.23 19.81 20.00
From fiber material 0.00 4.11 0.97 3.77 0.19 0.00
Total Fat 8.00 8.00 8.00 8.00 8.00 8.00
Corn oil 8.00 6.53 7.51 7.30 7.92 8.00
From fiber material 0.00 1.47 0.49 0.70 0.08 0.00
AIN 76 vitamin Mix" 1.00 1.00 1.00 1.00 1.00 1.00
AIN 76 mineral Mix” 3.50 3.50 3.50 3.50 3.50 3.50
Choline chloride 0.20 0.20 0.20 0.20 0.20 0.20
DL-methionine 0.30 0.30 0.30 0.30 0.30 0.30
Dietary fiber 0.00 7.00 7.00 7.00 7.00 7.00

To provide 7g dietary fiber/100g diet the following amounts of seaweeds (g/100g diet) were used : MSP 18.0, ST 14.0,
SM 17.5, AA 11.2 Abbreviations MPS ; mixture of purple laver & sea lettuce, ST ;sea tangle, SM ; sea mustard, AA ;agar

agar

1) AIN-76 Vitamin mix(g/ kg mix) : thiamin - HCI 0.6, riboflavin 0.6, pyridoxine - HCI 0.7, nicotinic acid 3, D-calcium pan-
tothenate 1.6, folic acid 0.2, D-biotin 0.02, cyanocobalamin 0.001, retinyl palmitate 0.8(500,0001U /g), DL-a-tocopheryl
acetate 20(2501U / g), cholecalciferol 0.0025, menaquinone 0.005, sucrose to make Tkg

2) AIN-76 Mineral mix(g/kg mix) : calcium phosphate dibasic 500, sodium chloride 74, potassium citrate monohydrate
220, potassium sulfate 52, magnesium oxide 24, manganous carbohydrate 3.5, ferric citrate 6, zinc carbonate 1.6, cupric
carbonate 0.3, potassium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose to make tkg
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Table 2. Percent composition of seaweeds
. . Dietary fiber
Seaweeds Moisture Protein Fat Ash Carbohydrate “TDF IDF SDF
MPS 4.0 229 8.2 7.8 18.1 39.0 18.7(48)* 20.3(52)*
ST 7.5 6.9 3.5 13.1 19.1 499 29.2(59) 20.7(41)
SM 6.6 21.6 4.0 155 12.2 45.6 - 25.6(56) 20.0(44)
AA 12.5 1.7 0.7 0.7 19.0 62.6 59.5(95) 3.1 (5

Abbreviations TDF ; total dietary fiber, SDF ; soluble dietary fiber, IDF ; insoluble dletary fiber, MPS ; mixture of purple laver

& sea lettuce, ST ; sea tangle, SM ; sea mustard AA ; agar agar
* % total dietary flber
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Table 3. Effect of seaweeds on growth and organ weight in normal and diabetic rats
Groups Initia{l body Fina.l body I?ody weight Liver weight  Kidney weight FERY
weight(g) weight(g) gain (g/42days) (g/100g BW) (g/100g BW)

Normal control ~ 255.22+8.45*% 493.56+12.00° 238.33+ 9.13° 3.03+0.15° 0.54+0.01°  0.207+0.006"
Diabetic control 257.00+4.98 29244+ 9.72° 3544+ 9.15° 3.95+0.11%% 1.08+0.02° 0.02240.005°
Diabetic MPS 249.00+7.79 269.33+16.72" 20.33+10.60"° 4.01+0.07° 1.04+0.03*  0.012+0.006
Diabetic ST 251.67+8.33 305.441+16.06° 53.78+12.40° 3.90+0.08“ 0.99+0.04° 0.034+0.008
Diabetic SM 253.11+921 303.11+£18.82° 50.00+12.79* 3.67+0.11° 0.9440.04° 0.032+0.008°
Diabetic AA 250.11+8.03 292.89+15.53* 42.78+ 8.67° 3.65+0.07" 1.064+0.04* 0.025-+0.005°
Diabetic pectin  248.22+8.67 262.56+21.54° 14.33+14.08° 3.48+0.06 0.85+0.02°  0.007+0.015

*Mean+S.E. for nine animals per treatment
1) FER ; feed efficiency ratio (weight gain, g/ feed intake,g)

Different superscripts in the same column indicate significant difference (p < 0.05) between groups by Duncan's multiple
comparision test. Abbreviations MPS ; mixture of purple laver & sea lettuce, ST ; sea tangle, SM ; seamustard, AA ; agar agar
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Fig. 1. Food intake, water intake, urine volume, urinary glucose excretion and blood glucose in normal and diabetic

rats.

Abbreviations MPS : mixture of purple laver & sea lettuce, ST :sea tangle, SM :sea mustard, AA :agar agar.
Values are means for 8 rats with their standard errors indicated by vertical bars. Different letter on the top of
the bar indicates singificant difference between groups by multiple comparison test (p < 0.05).
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Fig. 2. Effects of seaweeds on gastrointestinal parameters in normal and diabetic rats.
Abbreviations MPS : mixture of purple laver & sea lettuce, ST :sea tangle, SM :seamustard, AA :agar agar.
Values are means for 8 rats with their standard errors indicated by veritcal bars. Different letter on the top of the
bar indicates singificant difference between groups by multiple comparison test (p < 0.05).
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