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Isolation of Pancreatic Lipase Activity-inhibitory Component of Spirulina Platensis
and It Reduce Postprandial Triacylglycerolemia
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In the process of investigating the hypolipidemic effects of Spirulina platensis, we found that the aqueous extract of
S. platensis may inhibit the intestinal absorption of dietary fat by inhibiting pancreatic lipase activity. The aqueous ex-
tract of S. platensis (500 m/kg) reduced the elevation of rat plasma triacylglycerol levels after oral administration of the
lipid emulsion 2 h after administration. To clarify the hypolipidemic effects of S. platensis, the active component was
isolated and designated 1’-O- (palmitonyl)—2"-O- (caprylonyl) glyceryl-B-a-D-galactopyranoside (glycolipid H-b2).
Glycolipid H-b2 was found to inhibit pancreatic lipase activity in a dose-dependent manner. The fractions containing
glycolipid H-b2 (250 mg/kg) reduced the elevation of rat plasma triacylglycerol levels after oral administration of the
lipid emulsion 2 h after administration. Furthermore, we examined the effects of phycocyanin isolated from S. platensis
on pancreatic lipase activity. Phycocyanin inhibited the pancreatic lipase activity in a dose-dependent manner. These
results suggest that the inhibitory effects of S. platensis on postprandial triacylglycerolemia may be due in part to the in-
hibition of pancreatic lipase activity by glycolipid H-b2 and phycocyanin.
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Table 1. Diet Composition

Spirulina extracts (g/kg)

0 10 30
(g/100 g)

Beef tallow 40 40 40
Cornstarch 10 10 10
Sugar 9 9 9
Mineral mixture®
Vitamine mixture? 1 1 1
Casein 36 35 33
Spirulina extracts 0 1 3

a) Mineral and vitamine mixtures (AIN 76) were purchased from
Oriental Yeast (Tokyo, Japan).
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Fig. 1. Effects of Aqueous Extract of Spirulina Platensis and
Its Components on Pancreatic Lipase Activity
{O: Aqueous extract of Spirulina platensis, @: Phycocyanin, [J: Chlo-
rophyll a, [ll: f-carotene.

glyceryl-B-a-D-galactopyranoside (glycolipid H-b2)
(Fig. 2) @ il NP CHEAKMA, UV 1 (MeOH) nm:
221, 264. IR(KBr)cm~!: 3396.55, 2927.12, 2855.6,
1738.67, 1461.35, 1378.99, 1167.1, 1074.82, 980.35.
TH-NMR (CD30D): ¢ 5.24(1H, H-2), 4.41(1H, d, J
=11.5Hz, H-1o), 4.42(1H, d, J=7.5, H-1"""), 4.21
(1H, H-18), 3.39(1H, dd, J=5.5, 11.0 Hz, H-20),
3.48(1H, d, H-5"""), 3.72(1H, dd, H-28, H-6"""),
3.81(1H, H-4"""), 3.50(1H, H-2"""), 3.45(1H, d, H-
3"), 2.32(H-2", H-2"), 1.60(H-3", H-3"), 1.28 (H-
4—15, H-4—7"), 0.89 (6H, t, J=9 Hz, H-16", H-
8”). BC-NMR (CD30OD) : ¢ 174.8(C-1", 1), 105.3
(C-177), 76.7(C-57"),74.8(C-3"""), 6 72.3(C-2"""),
71.7(C-2), 70.2(C-4""), 68.7(C-3), 64.09(C-1),
62.4(C-6"""), 35.1(C-2", 29, 33.0(C-14’, C-6"), 30.1
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Table 2. Effects of Spirulina Platensis on Fat Excretion into Faeces of Mice Fed a High-fat Diet for Three Days

High fat diet

High fat diet containing
Spirulina extracts 1%

High fat diet containing
Spirulina extracts 3%

Day 1

Food intake (g/mouse) 2.58+0.12
Spirulina extracts intake (mg/mouse) 0.0+0.0
Faeces (g/mouse) 0.31+0.06
Excretion TG (mg/g) 36.8+2.27
Day 2

Food intake (g/mouse) 3.41+0.22
Spirulina extracts intake (mg /mouse) 0.0+0.0
Faeces (g/mouse) 0.28+0.10
Excretion TG (mg/g) 45.3+1.56
Day 3

Food intake (g/mouse) 3.12+0.26
Spirulina extracts intake (mg/mouse) 0.0+0.0
Faeces (g/mouse) 0.35+0.02
Excretion TG (mg/g) 40.1+4.51

3.08+0.25 3.25+0.06
30.8£2.47 97.6+1.87
0.26+0.03 0.73+0.10*
47.2+4.11 54.9+£2.01*
3.14%£0.22 3.19£0.18
31.4+2.21 95.6+5.49
0.41+0.23 0.64+0.17*
51.8£1.07* 71.8+£4.23*
2.63+0.05 3.38+0.13
26.31+0.54 101.3+3.89
0.61+0.17* 1.21+0.21*
59.3+£3.31* 85.6+£2.13*

Results are expressed as means+S.E. of four mice. *Significantly different from high-fat diet-treated group, p<<0.05. TG=triacylglycerol.
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Fig. 2. Structure of 1’-O- (palmitonyl) —2"-O- (caprylonyl) glyceryl-8-a-D-galactopyranoside (Glycolipid H-b2)

—30.8(C-4", 13, C-47, 57, 26.0(C-3, 3", 23.7
(C-15", 77, 14.4(C-16', 8”). N-ESI-MS: [M-H] :
619.

Figures 3, 4 IR 9 &£DI1Z, AU FDASY
J =)V TF ZFHED N —EIE M 2 R ERENICHE
L7/, H-a,Hc KU H-d 75733 350wk
IN—YHEERZRLEN, Hb 7572320k
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7E U 7= glycolipid H-b2 [V /N — B 14 2 I8 B K
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Fig. 3. Effects of Fractions from Methanol Extract of Spiruli-
na Platensis on Pancreatic Lipase Activity

MO 5Nz Gt AUC; 12027.40, 100 mg/kg
¥ 5 8 AUC; 11966.23, 250 mg / kg # 5 # AUC;
10458.73) (Fig. 5).
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Fig. 4. Effects of Methanol Extract of Spirulina Platensis and
Glycolipid H-b2 on Pancreatic Lipase Activity

Il : 1'-0- (palmitonyl ) —2’-O- (caprylonyl) glyceryl-f-o-p-galac-

topyranoside (glycolipid H-b2), 4@ Methanol extract of Spirulina platensis.
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Fig. 5. Effects of Aqueous Extract of Spirulina Platensis and the Fractions Containing Glycolipid H-b2 on Rat Plasma Triacyl-
glycerol Levels after Oral Administration of a Lipid Emulsion
{O: Lipid emulsion alone, §: 125 mg/kg aqueous extract of Spirulina platensis, [l 500 mg/kg aqueous extract of Spirulina platensis, []: 100 mg/kg fractions

containing glycolipid H-b2, /\: 250 mg/kg fractions containing glycolipid H-b2. Those not sharing a letter differ, p<0.05.
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