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Sugar Composition of Water-soluble Dietary Fiber Prepared from Baobab
(Adansonia digitata) Fruit Pulp, and Evaluation of Glucose Tolerance in Rats

YONEZAWA Kayo*', TANIOKA Yuri*!, ISHIDA Hiroshi*’,
SHIMADA Tsuyoshi** and FURUSHO Tadasu*'®

% 1  Department of Nutrition, Junior College of Tokyo University of Agriculture,
1-1-1, Sakuragaoka, Setagaya-ku, Tokyo 156—8502
% 2 Ecology Health Labo Inc, 1-3—-8 Nakamura-kita, Nerima-ku Tokyo 176—-0023

In this study, soluble dietary fiber (SDF) prepared from baobab (Adansonia digitata) fruit pulp
(BFP) was found to be composed of 82.9% acidic and 10.1% neutral sugar. When the methoxylated
content of BFP-SDF was assayed, the proportion of methoxylated galacturonic acid was found to be
14.1%. The effect of BFP-SDF on the regulation of blood glucose level was examined in vitro and in
vivo. BFP-SDF significantly reduced both glucose diffusion and permeation rates in cultured Caco-2cells.
In oral glucose-tolerance tests conducted on Sprague-Dawley rats, compared to control rats
administered 40% glucose solution, rats administered 40% glucose solution supplemented with 5% or
10% BFP-SDF showed significantly decreased postprandial blood glucose levels at 90 min and 120 min
after administration. These results suggest that inclusion of BFP-SDF in the diet has a hypoglycemic

effect in mammals, mainly due to a decrease in the diffusion of ingested glucose in the intestine.

(Received Jul. 30, 2015 ; Accepted Sep. 17, 2015)
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WERAT S EFERC, MES X CFEPBI L A72 -
WIMETTAHI L2 RVWHL T3, WL,
7 I —EhEOHILBERICL 5B 2T w7z
BEERE T CHET L, £2C, —HIBRMEIZLS
R & o CHBERBHE AR SR, Zo)b7ust
VERFRIIBIIA VAT — VAR ERET A L
PRESNTBYaLATO-VRABICEETHLZ L
FRBENTWSY, T2, EWHBEOEIUC X ) iEH
BEEERASEML, EAAOIVATFO— V7 —VER
Ly, MFFOILATO—VEEOETICHES L
TWAIREIRBENTVEYY, 5D Ehb,
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SDFD3IRETH B Z DR E iz,

ZZ T4 MiE, BFP-SDEORERHE O£ 5 2 ic
T5LL I, BERBIIKIZTBFP-SDFOR R &4
HTHZEEEWE LT, Fa— AUEEERER,
Caco-2 fifa % Fl\V 7= 7 0V 0 — A B 5% 5 B M ERER
BTy FEREWEZ LV a— ZABAWNRBY ER L7,

E W

1. RRHEES LU KBHEYRERSORRS &
EEFELITIE, T V—ANL T RSBV TEA
L7t & 4V EBFPZ il L 72c BFPO K5 #L K %
Table 1 128 L7720 T HEIT T 22 V- AN R 5 KEHS
EMICES a2 RBELTEONAERER L,
Ak (DF) o g &SDFEMEY (BFP-SDF) @
HWHE, BEROICELCTiTok, E—4 —IIBFPE, #
DIERDOMAZEMEZ, 7+ —F =322 TOT TR
L 228560055, 5,000rpm T405- & -0 548 % 17
W R LB T 7. LiEER SIS, B L
THRBOBRMEZ 2R YR L HONZEFEEZTRT
Ghi, EREBEODABEOLY ) —NVEMATHEMH
L%, 600EEHELTZY ) —VRBLRWE 2L

Table1 Composition of baobab fruit pulp

(g/100g dry weight)

Component Baobab fruit pulp

Moisture 8.8
Crude protein 1.6
Crude fat 1.0
Carbohydrate 84.6
Ash 4.0
Dietary fiber*

Soluble dietary fiber 30.6

Insoluble dietary fiber 11.0

*Dietary fiber was determined by a modification of the
enzymatic-gravimetric method of Prosky er al.: J. AOAC Int.,
77 (3), 690~694 (1994)

7, RWT, 200meshdF 4 0 > FiCTibBk % 385
L, #BoN7ZI8Y % HEMKICERE, 4EF0Ls
J=NVEMATIY ) —VRBWE %L S872, Fik
DSR2 Bk E LU TR S N EHY 2 MUK ERE,
ENRAEVE—AFa—T (HEX T ANVFL TR
) 12BL, 10BEOMK CEBMBICAKERML 247
5 3 EENE, Fa—THBEEHEFBEEL, ZhxBFP
SDF& L7ze %28, 342877 0— L b5 N /-BFP
SDFOEINERIT#21% Tdh - 726

2. AlEH &

(1) BFP-SDFO 7 # ks S UMK Ko, K
ST HET B AR S AR 5RO REBRE 126 - 720 BFP-
SDFOEBEMHE O S IIm-t FuF V72 = VPP,
REEEOSITIZT v AT VERBBE Cfr oz A5 J —
N DAHTIETEROME & D FFECIZHE - 726

¥, WEL-BEE (F5r7varBelLT) B
A% —VEEDTORERIZY Tid® TBFP-SDFH
OBMEEDO X P F IV NMLERZEH L7,

A +EVIVLE (%)

=2x% /=N (mol)/#F 27 vu /B (mol) X100

(2) BFP-SDFKEEDKE  BFP-SDFOREEHIE
EIRE ARG EEEISVIOR! (W — - 7 F - FA &) %
EHL, WxEZ20C, HRETFEREEEIIT300HzTITo 72,
BB ORIEZMAKB I OTISOAZ # K B+ 1IF 5 1K
(BARZ ) —Z8IS2000) % Hv: 7z,

(3) JIa—RILEPEAE I R IF T BFP-SDFDRHE
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Thbh 470774 NX—-7 4 V& — VCWP
04700Nitrocellulose (Millipore®) TH 1 5 h =3 F
(a, b, ¢) PSR AIHECEERMEEBZ BV TITo 7
ZBEWEDHOPLOITCICRRL - HEAICHEL, a&
I22%2° )V 2 — REW, bE (P 5) [CBFP-SDF Hic
FIZEGKEFNFN- L. 3SHOBRIEIDS>H»L
DITCTRIBELTBERBIEAL, EERICEREFR
DBEREEEICWA L &2 ERBREE Lz, &
BEICED 52 LoBHET (RELmAKE 5 mDiEH
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iz, —EREE, CBIIBETALISINVI—ABEREE
% (Glucose CII-Test Wako, FIYEFiZE) X hlleE
L7

(4) Caco-2#fa% AW AEJ O — XEEEEXEEMR
ERE S vo-ZRoEEMRERRARICE
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YH—r7FL— b (IP) £i20.5%3 & U°1. 0%BFP-SDF
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(5) Jia—XATHERICH (7 2BFP-SDFH MEEfE
DHBICRITTHE Sy bERAWRIIVI—-RER
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Moo b7TEE (FEH20g) SIEEHWS, HEMH
B MF:4+) Ty 7 VERTER, ®3) CTHETELL
Ty M EL2BEBE S, WNRERE LTH% TV a—
ABH2.5m8 (Fva—RE& LT1 gBH) #stomach
tubel CTROKRS L7z, MBEMEONE %55 (04),
& 5-%305, 604, 904, 1205 CREAR & b i L,
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(6) et KEBRBRITPHMELIEEEE
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1. BFP-SDFDBEMERK & L UHERER
BFP-SDE D — #4503 & UHEMLAK % Table 2 1278 L 72,
BFP-SDFiZid, H#E¥ESD10.1%, va v (F7 7Y
OriRELT) 82.9%&EhTHB Y, BFP-SDFiE ™
OYBREERTETHEMMER L 72, A MFY
MEATZ 7y a Y RiIZ14.1% T o 72,

Table 2 General and sugar composition of SDF prepared
from baobab fruit pulp

Component BEP-SDF (%)
Moisture 8.3
Acidic sugar 82.9
Neutral sugar 10.1
Methoxylated galacturonic acid 14.1
Ash 8.6

2. BFP-SDFAKZBRDFLE

BFPX b Hith L 7:BFP-SDE KB DK E D E AL %
Fig. WCR L7z FiKORE®1. 0mPa-s& L7254, 1%
TiX1.5mPa-s, 2% Tit2.5mPa-s, 5% TiZ10.3mPa-
s, 10%T769mPa-sTH - 72,
3. JIa—RIEEEIC R(F T BFP-SDFDRIE

7Tm®DRAM (2 ¥ T —)) F /2 IdBFP-SDFE A
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PO =V DH20%ICE THERIIEEIN T, &5
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72 (Fig.2),
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Fig. 1 Relationship between BFP-SDF concentration and

BEP viscosity
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Fig. 2 Glucose diffusion rate across a 7-mm layer of BFP-
SDF solution
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—ABBEIZOVWTHE L (Fig.3), I¥ Fa—1Lo
TN A—ABEEREE100%E L& %, 0.5% BFP-
SDED 7' )V a— A% EMFRIZ43.4%THY), I+
— IV EHREZIET LTV (P<0.01), 72, 1.0%
BFP-SDF® % 8 %1342.9%T& v, 0.5% BFP-SDF&
FFEETH > 72,

5. JIa—2EFRBRICH (T 2BFP-SDFH MPEED
HBICRIEFTE

SD% 5 v b IZBFP-SDF#5.0%% % \» 1310%& &
40% 7" )V I — AEWE2. 5mé % stomach tubell & D 5L,
P 55300 o MpEfE % 2 L7 (Fig.4). 5.0%BFP-
SDF# 5B Tix, H5MHE»5905F THEEAEIZVD
DD, VI —REED I &G LB, M
WEO LA M o BEmMERLA. —7F, 10.0%
BFP-SDF#x 5-B T, &5 Bia2 5605 £ T, 5.0%
BFP-SDF# 5-# & AR D10 & 7R L 72 4%, %5905
TREBBEIC R THEICMEMEIMET (P<0.05) LT
Wihe E51Z, HEH12052B VT, 5.0%% 5T

2 100
g 100
o 80
=
£ 60
5 434 429
& : i
2 40
s
& 2
0 : : .
Control ~ BFP-SDF05% BFP-SDF1.0%

Fig. 3 Glucose transportrate across Caco-2 cells after
addition of 0.5% or 1.0% BFP-SDF

* Significantly different from the control (p<0.01)
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Fig. 4 Postprandial blood glucose levels after administration
of a single dose of BFP-SDF preparation in rats

Values represent mean +=SE (n=8)

Asterisks indicate significant difference from the control
experiment at the each corresponding time point: *p<0.05,
**p <0, 01.
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