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Characteristic Change of Gliadin by B-lactoglobulin
on the Dough Formation

OKA Daiki*', OHARA Shintaro™, SHIONO Kouji*?
NOGUCHI Tomohiro*'* and TAKANO Katsumi**

* 1 Food Processing technology Center, Faculty of Applied Bioscience, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku 156-8502
* 2 Departmentof Applied Biology and Chemistry, Department of Applied Bioscience, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku 156-8502

We here investigated the mechanism underlying changes in baking quality when w-gliadin is
desorbed from gliadin aggregates due to the action of B-lactoglobulin (8-Lg). As a result of w-gliadin
desorption, gliadin became hardened and less sticky. In addition, the surface hydrophobicity of gliadin
and the hydrophobic interactions between gliadin molecules increased as a result of w -gliadin
desorption. The intermolecular protein interactions in the dough were analyzed using a protein cross-
linking experiment, and the results revealed that the intermolecular distances of a-, 8-, and y-gliadin
decreased, thereby increasing their associative forces. These results revealed that w-gliadin desorption
led to an increase in the hydrophobic interactions among gliadin molecules, including increased
hardening and decreased stickiness. Gliadin confers increased extensibility characteristics to the dough;
therefore, these changes in gliadin properties would likely affect the extensibility of gluten degradation
and degrade the baking quality of dough.

(Received Mar. 21, 2013 ; Accepted Sep. 10, 2013)
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Fig. 1 Confirmation of w-gliadin-deficient gliadin by the
action of A-Lg using SDS-PAGE

a, Untreated gliadin (8-Lg non-addition) ; b, w-gliadin deficient
gliadin by the action of 8-Lg (8-Lg addition)

Table 1 Physical properties of w-gliadin-deficient gliadin
by the action of A-Lg

Untreated
gliadin

w-gliadin-deficient
gliadin

(non-addition) (8-Lg addition)

Stickiness

234 %59 112+ 23%
[gw/cnf]
Hard
arcness 591+ 85 652 = 98*
[gw/cni]

Physical properties were measured by using Tensipresser™

(TAKETOMO). The stickiness and hardness experiment
was repeated 30 times. The asterisks indicate a significant
difference from the untreated gliadin sample (p<0.05).

Pl X722 7 Vv Tld278 6.7 & A B FIEBK
JEA EH L72 (Fig.2)o & 512, BYRGEELI e s %
WTT70% L5 ) — VISR HCRICBT 5 7)) 7 ¥ ¥ DR
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*£32.155357.0+48. 612k L 7> (Fig.3, Table2).
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JEDOZEAZ X o> TH v X7 B oM OMEAERI B %
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Hydrophobicity (FI./mg protein)

O T 1
Untreated gliadin
(non-addition)
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(B -Lg addition)
Fig.2 Surface hydrophobicity of w - gliadin - deficient
gliadin
The surface hydrophobicity was measured using the ANS
method. The hydrophobicity experiment was repeated 9 times.
The asterisks indicate a significant difference from the
untreated gliadin sample (p<0.05).
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Fig. 3 Size distribution chart of w-gliadin-deficient gliadin
based on dynamic light scattering

The particle size of gliadin that is dissolved with 70% ethanol
was measured using dynamic light scattering method, and the
distribution chart is shown as the ratio of components (%
mass) to total weight.

Symbols, ----- Untreated gliadin; —— w-gliadin-deficient gliadin
Table 2  Average particle size of w -gliadin - deficient
gliadin
Untreated w-gliadin-deficient
gliadin gliadin

(non-addition)  (8-Lg addition)

A ticle si
verage particle size 107+392.1 357+ 48. 6 *

[nm]

The particle size of gliadin that is dissolved with 70%
ethanol was measured using dynamic light scattering method,
and the average particle size was calculated by using the
cumulant approach. The dynamic light scanning experiment
was repeated 10 times. The asterisks indicate significant
difference from the untreated gliadin sample (p<0.05).



A AR R ER 243k VOL.40 NO.1 2014

Table3 Solubilization ratio (%) of crosslinking-treated gluten

DSP (12.0A)  DSG (7.7A)  DSP (6.4A)
Untreated gluten
. 14.8+1.8 18.5+£2.9 80.9%3.0
(non-addition)
w-gliadin-deficient gluten .
13.7x2.2 16.5+3.5 50.6x2.3

(B-Lg addition)

The soluble protein amount was measured BCA assay, Solubilization ratio (%) =
0.1% SDS soluble protein amount of crosslinking-treated gluten (mg)/0.1% SDS
soluble protein amount of non-crosslinking-treated gluten (mg) X 100. The asterisks
indicate a significant difference from the untreated gluten sample (p<0.05, n=3).

(Al (B] [cl .
Non-crosslinking DSP(IZ.OA) DSG(7.7A) DST<6.4A)
M 1 2 3 4 5 6 7
(kDa)
250 ‘
150
100 [ ‘ —
75 e = =
50 _,.,‘1 . ) iadin
- —
37 | s —
[ ]
e ] | = }a-,ﬂ-,y-gliadin
25 [—
20
Non- Untreated w-gliadin Untreated w-gliadin Untreated w-gliadin
crosslinking (Non-add) deficient (Non-add) deficient (Non-add) deficient
(B-Lg add) (f-Lg add) (p-Lg add)

Fig. 4 Effect of w-gliadin-deficient gliadin on the crosslinking of gluten

0.1% SDS soluble proteins of crosslinking-treated gluten (A, B, C) in which w-gliadin
was desorbed due to the action of 8-Lg were analyzed using SDS-PAGE (Me+, T =

12.5%). A, DSP crosslinking-treated gluten (lanes 2 and 3) ; B, DSG crosslinking-

treated gluten (lanes 4 and 5) ; C, DST crosslinking-treated gluten (lanes 6 and 7) ;

lane 1, Non-crosslinking ; lane 2, 4 and 6, f-Lg-non-addition; lane 3, 5 and 4, -

gliadin-deficient gluten by £-Lg addition; M, Protein Marker
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Metabolic Engineering of Lactobacillus plantarumfor Fumaric Acid Production
Through Activation of the Reductive Branch of the Tricarboxylic Acid Cycle

SATOH Eiichi*', KAJIKAWA Akinobu™®!, HOLS Pascal®,
OKADA Sanae*' and TSUJI Akira*'®

* 1 Department of Applied Biology and Chemistry, Tokyo University of Agriculture, 1-1-1,
Sakuragaoka, Setagaya-ku, Tokyo 156-8502, Japan
* 2 Institut des Sciences de la Vie, Universii@tholique de Louvai, Place Croix du Sud,
B-1348 Louvain-La-Neuve, Belgium

We report the metabolic engineering of Lactobacillus plantarum a lactic acid bacterium, for
biosynthesis of fumaric acid. A disruptant of the fumarate reductase gene was derived from an L.
plantarum lactate dehydrogenase (LDH)-deficient mutant strain, VL103, which accumulated fumaric acid.
However, increasing the flux of pyruvate to the TCA cycle did not enhance fumaric acid production ;
instead, it resulted in the production of lactate. We believe that the fumarate was converted to malate
and finally to lactate via the malolactic fermentation pathway. We also observed a marked reduction
in cell growth of this mutant strain. Therefore, due to the inefficiency of the fumaric acid transport
system in strain VL103, lactic acid accumulation was observed in the cells. We concluded that blocking
the malolactic fermentation system and enhancing transporter influx are necessary for application of L.

plantarum VL103 in fumaric acid production.

(Received Jul. 22, 2013 ; Accepted Oct. 31, 2013)

Key words : Lactobacillus plantarum, C4dicarboxylic acid, metabolic analysis, fumarate reductase, lactic acid

bacteria,
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2 NAD
<2 NADH
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1
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ATP
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' [~

Oxaloacetate Citric acid

NADH CO:
NAD
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-
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FPH: <. (2)
FP >—
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Fig. 1 Strategy for metabolically engineering fumarate

production in Lactobacillus plantarumVL103

(1) lactate dehydrogenase ; (2) fumarate reductase ; (3)

phosphoenolpyruvate carboxykinase; (4) pyruvate carboxylase ;
(5) malic enzyme.

INTBRERERZALESETVS, ZOFRRELY,
BITHTCARIE 2 A $ 5 2 & TVL103 a7
PN DE IR D AT TH B EEZ NI,
TCANIEE O RACHEW TH 5 7 <~ VBRI & W
WRAIAIARY) = X7 IVEHIR, ¥4 XK O RIEEHZH
WHERTW B, BAEWIZ X 5 5EE: T, Rhizopus
nigricans®* R. oryzae Sacharomyces cerevisia&: & @ %
EPWHEZFAH L TEEINLTWSEY ™, ZhbDRMIC
BT, BRTERSTEHEOTEZ Hv T EAAA
LNTW5, LaL, WEZILEERIZ L 5 TEN L
KEEEPERTH L7290, EHELRIF-LRBEL L
THABRFEOYRIZHEH Lz,
BARBNZIZVLI03DOREET % 7 < IVEED & TN 7 [~
DA HEE FFumarate reductase (FRD) & fn T % 3%
THIETIVNVRELEMT AL LB EEZOLND
(Fig. 1)o # 2 TARTIX, FLIEA R K HEVL103
o ZHEBEBEAEER L, AEHEZEIL ) ETWTCA
[ 5% % FIH U727 < VERAE R & 3 om0

KB A&

1. #EEKE LUIEE

VL1031ZMRSH K% # (Difcotk ) % M \W37CTH
BERELL, /2, FEEBEARIIMRSEIZZ Y X
a~xf vy (Em) % 5ug/mlll7%% L9 2dmL A

L720 &HHb10meiZ14~ 16 AR 2 L 72 VL103 % 721
WA % 1 %M L, 37C C2ARFBEHER L 72,
NS ORI F\VCaE R (SHIMADZU UV-
2000) 124 1) 660nmiZ BT BWOLE %=l LAE & ik
L7z BHEROHT, FRABESAHTIZES L TIE50mM o ji iR K
FF MUY LAERML MRS # %2 W CAEF M E
Br L MBRD M TRIE L 720

2. frd EIEFHIEROIEH

BIEFHIEH 79 A FELTREERZESS AP
pBTEZ fl\ 720 5, B Jetaffitfn 1 % #8112 frd
1T O Li#300bp & FHEfI300bp% & L2 NPCRE:
WCCTHUR L7ze £ LT, IR L724DNAK R % Hlv T
F—3—3F v FPCREIZ THIG00bpDAfrd % VR L 726
Z ODNAMWT F % HI BB % Pst T & Bam HI 2 JH W T i1k
L, FHIREEFICL DIEIL L 72pBTEIZ T A 75— 3 &~
L, frd@fZFHEEH 75 2 3 FpBTE : Afrd 2 4 L 72,

INHEDTSAIFZILZ baRL—Ya vikick
D VL1031 B dm e L 72" pBTE zAfrd % W C -5
22 SRR 2. 3212 & ) VL103WFRD % K38 L 72 Afrd Bk
(LUF, BE3ERE & WRR) %2R L 72,

3. kEEEEESRHAKOIEH
ZWEREOBBEBICIE, DAL L EE TR
Z A X FpMH :: pycA, pMH ::pckA pMH :: magffiv:727,
INSDETIAIFEILZ baXlL—Ya VEICK
DRI L 72, SRR E T
Zh Afrd (pMH :: pycA) , Afrd (pMH :: pckA) , Afrd
(PMH:mae & L7z, &b, FBMEOFEEIITT X
yr7ay MENICK DAL (F—2mRET),

4. BEREMBRIE

B R 2 245 B AT RS 2R L 72 O 2 50mM O jié g K
FF P Y AZBEML MRSHEARR: H 5 mel2 1 %R
L, FBRICEZELZ, #ON2RAKRZ50mMY ~ BEE
i (pH7.0) Tk L, BN L 72 WK% 30018 O KG
L7z YERERICEE L, 9 A —X0.1g% Mz
TR H L 22551055 T8 L < k¥ L CRR 2 i L
720 155 N7 0 R % %00 BE (13,000% g, 10min,
4C) L, hiEzRREEIEIcH Ve SEBEEOWE
BXHEZBEBICENVE VD LLIEARART ) — VeV
vomeIHEE L, BMWEOERIHFEVEL TS
NADH% 340nmD WL DA & ) il L 727,

5. HPLCIC & 3 B1EL 2, FRFEDT

REAE2ARE B OB 2 me %O 4B L (13,000% g,
Imin, 4C), k& oA BM ZHPLC (Waters 2695
Separation Module, Waters 2996 PhotodiodeArray,

# 5 A 5 Rspak KC-811, Rspak KGG, #®iH ; 0.08%
HCIO)) X D4 L7z 72, LiEh o IZHPLC
(Waters 2695 Separation Module, Waters 2414
Refractive Index Detector, # 7 4 ; Shodex Asahipak
NH2P-50 4E, B#M ; 75% CH.CN) 2 & D 43H7 L 72,
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1. FRORIEB-EWIEROIEH & KRR

VL0103 & B3k D M % Table 1 12, 4 H % Fig. 2
R L7z BBRR Tl a7 BAERMNHEELTEBY, 4
WOTIIVIBE ) Y IWEERL TV, ZOMELD,
FRDDRIFIC & 0 7 ~ VR % A LT 6B 70 T bR % HUAS L
720

F 72, WHERRIZVLI03E MR TAEFBPELLEKETLT
W7z, TRIE 7~ VB a7 BRORISEIE L 727
DICNADHO FIBILICHBEZ & /- LT b -0 L #
AbMb, ZORBEFHPIS mMEESE TR TS
FERR AR TR B STV A I ERS L EIIT LR
%o FLRH IINADHD BRI DS #Eds & L CTHER %
L) —WVICERT R RFEL TWwaY, VL1031
BWTHIY J —VOEGIIHERT X 25 2 152
LT S 2 DR EWICEHRT 252 & T, NADHD T
AL ZITo TR EEZONT WD, ZD72%, Wil
D FRRORBEHREE 2 FIH LT s &R L 72,

Table 1
plantarum VL103 and Afrd strain

51T, BERORHEWRREIIVLI03E R TE Y
fEZRL TS, L2L, MRS DICEPD LT
—ZFETHE LTV Z Eh5, kTR H e
W 7 AT CTHE L 7 A Y DA oA W 12 %
S DRFEFEVPFHEN T B UEENED D 5,

2. FRORIE-EWIENKICH (T 2BRS R & AHER

e U2k 7 < Vg B L2 b oD, F0k
WEEMETH o2 £2T, VLI03D a7 R
Zqa] b & 7 AU OO A & 2RI TCAREE A~ O ji 3
BN EERARz. BIERICREEE 2 S5 L 2%
BRREANE L7z SRR ERBIROBEFIGEZ WE L,
VL103& J#E L7z (Table2). Z DGR, #BEFKIZVL
10312%F L CTPCTId1. 5%, PEPCKTIiZ1.3%%, METIZ
LABREBVWEREEZ R L TWwiz, T L ) £
FOWME LA 2 MR L7,

K WEFE RS BIR O Y £ Table 312, £ F %
Fig. 31TR L7co SACHEERD 7 < v B A i 13 il 33
MRERBEIZNL Y BEWEEZR L. 72, U v T
B oo W, BERRIIAIERE L FBROZE 2 /R LTz,

Fermentation product concentrations in modified MRS medium produced by Lactobacillus

L. plantarum Fermentation product (mM)
strains Succinate Malate Fumarate Acetate Formate Acetoin Lactate
VL103 16.9£0.9 ND ND 59.0+2.5 16.3%+0.5 75.1€1.2 ND
VL103 Afrd ND 12.8+1.1 2.0%0.2 19.5%1.3 3.5%1.2 14.1+0.4 9.4%*2.6

ND, not detected

Values represent the mean and standard error derived from three independent experiments, with each

experiment performed in triplicate.

0.D. 660 nm
O = W R Ul O~

0 12 24 36 48 60 72
Time (h)

Fig. 2 Cell growth of L. plantarum VL103 and Afrd
strain in a modified MRS medium, ascertained by
measuring the increase in optical density at 660nm

These data are mean of three independent experiments and
those in parentheses are standard deviation.
Symbols: &, VL103; [, Afrd strain.

Table 2 Enzymatic activities detected in cell extracts®
from the Lactobacillus plantarum VL 103 Afrd and
derivatives
L. plantarum Enzymatic activity’ (U/mg of protein)
VL103 Afrd  of strain

strains PC PEPCK ME
pMH 0.29%+0.06  0.38+0.04  0.36%0.01
pMH ::pycA  0.43%0.04 - -
pMH :: pckA - 0.50+0.01 -
pMH :: mae - - 0.51+0.06

“Cellextracts were prepared according to the method described
in Materials and methods.

"Oneunit of activity corresponds to the conversion of 1 mmol
substrate per minute.

Values represent the mean and standard error derived from
three independent experiments, with each experiment
performed in triplicate.

PC, pyruvate carboxylase ; PEPCK, phosphoenolpyruvate
carboxykinase ; ME, malic enzyme



12 H A £ in BB 7 &

VOL.40 NO.1 2014

(12)

Table 3
plantarum VL103 Afrd derivatives

Fermentation product concentrations in modified MRS medium produced by Lactobacillus

L. plantarum Fermentation product (mM)
VL103 Afrd
strains Succinate Malate Fumarate Acetate Formate Acetoin Lactate
pMH :: pycA ND 5.0£0.6 ND 20.1*+1.0 10.5%=1.0 13.5%0.1 44.8%*4.1
pMH :: pckA ND 10.3=1.5 1.7%0.1 29.6+0.7 10.1=0.7 12.9%0.7 13.1%0.2
pMH :: mae ND 10.7=1.3 1.4%0.1 25.3=1.1 8.4=1.4 9.9%0.4 12.7%0.6

ND, not detected

Values represent the mean and standard error derived from three independent experiments, with each

experiment performed in triplicate.

—3

0. D. 660 nm
S = o W oA Ul &~

0 12 24 36 48 60 72
Time (h)
Fig. 3 Cell growth of L. plantarum Afrd strain and
derivatives in a modified MRS medium, ascertained by
measuring the increase in optical density at 660nm

These data are mean of three independent experiments and
those in parentheses are standard deviation.

Symbols: @, Afrd (pMH :: pycA) ; @, Afrd (pMH :: pckA ; O, Afrd
(pMH :: mae).

LA L, LDHORIEIZ & 0 A AR AN W S 7= FL8
PR ENze Z o T HPCEFEBMIT44mMAER E &
BUVWILBAKREEZRLTWA, L2 L, ##EKROLDH
HHERER L TB ST, FRORESM CTH AR AR
T HAMmE ®17TomM) L) HENETH Y, €D
720, ABPERINFERELTYTT 774 v 75
BESEZ BN, ZORBTY) I IERICERL,
RAS T4y bT U AR=F =& MBSO
THZET, MBNNOPHNT v 2282 5B TH
59,

T/, ITVBOERBEIEBHRICBVCOEML
TholzZ Ehs, VLI03IE 7 < Vo REDMK <,
BIREORN T < VIR Z WAEANTEETE I v Ik
FEELTWALEEZOND, ZOLEBYMOEREIZLS
BRARNPHOIK T 25, LB TIZO% 055 L L L 7.
ZLT, BEEEINY ¥ TWRIC X B BB 25K
THDIT, YUT 7T 4 v IEBEEIT> TWADTIE
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W, 7~ VEEZ EDMDOCA-T H VRV EADIHE

BHMMEDZE L RV EATREB SNz,

F72, BEBRANOBEETERETE 7 VIBAEROM
LIZIEES L0720 D720, VLIO3ZFIH L7
VEBAERR OTENICIE, ~B 5275 1 v 7 BEROKRIER
7 X IVIERPEI AR ORI EALETH D L E 2
bbb,

C: 3 o

AWFFETIE, FLRRW OB T TR %A B A K
HEELLTOWMRMEZBRT 272012, 7 < IVERAERHE
BORESEZ KA mFE L LTI L /2L, plantarum VL
103Tix, AHTUZIT X D a7 RIEFE R DREEEDS
RALNTWE, D720, a7 L FEICTCAR
BACHEAET AMOERBAERICOAHTEL EEZ DN
720 2T, VLIOSOMREFT 5 7 IVEED S I T B
DZE ¥ FFumarate reductaseBi bR Z E L, 7~
IVIEEARCRE & M E L7z

ZOMER, WEIEEMRIZVLI03 & IR L THEEB O A A
LNBEHO0, aNIEBErERATEE L) 7 VEE A
W L7ze ZD72, VLI03ZFIH L7327 < VB D FEBEE
WAL TH B EEZ SNz,

RIZ, Bk 7 < VIR R Z M R3¢ 572012,
TCARBEAND RFERBE DN LA RAATZe LAL, 77
VA R I LS, AR S Nz, T, W
RN THER SN2 7 VgD ¥ TRICER SN0
2, YOS5 7 T4y IR VAR STV S L
L720 ZHIZVLI03D 7 < VEEHEH R OB RE D355 <
TRIVBEERNICER T 5720 THoHLEEZONL,
2Dz, VL103% 7 VAR K E LTHHT 5720
12, BRI OMIbRe~T T 7 T 1 v 7 IEEER DR
BLETHAHZEIHHL 70
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Effect of Steaming Treatment on Drying Rate of Noodle Sheets

SUGIYAMA Hisashi*'***, KAWAI Kiyoshi*' and HAGURA Yoshio*'

% 1 Graduate school of Biosphere Science, Hiroshima University, 1-4-4,
Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528
* 2 R&D center, Toyo Suisan Kaisya, Ltd., 4-32, Shiohama 2-shome, Koto-ku, Tokyo 135-0043

In this study, the effect of steam treatment (pre-cooking) on the drying rate of a noodle sheet
during the manufacture of instant noodles was examined. The noodle sheet was dried using a forced
convection dryer with an air velocity of 2.5m/s. Air temperatures ranging 80~110C were set as the

drying conditions. Since measured values of relative humidity of air used for the drying tests were
1% or less, we described the relative humidity with 0%. The noodle sheet subjected to steam
treatment dried faster than a noodle sheet not subjected to steam treatment when the drying
temperature was same. The drying contraction of the noodle sheet subjected to steam treatment was
less than that of the noodle sheet not subjected to steam treatment. The steam-treated noodle sheet
dried faster than the untreated noodle sheet because the decrease in the evaporation area of water
was small on the steam-treated noodle sheet. As a result of evaluating the relationship between

quality (good quality implied a noodle sheet without foaming) and the drying rate of a noodle sheet,

it was found that drying at 100C was suitable for steam-treated noodle sheets. Moreover, drying at
90C was suitable for noodle sheets that are not steam-treated.

(Received Mar. 28, 2013 ; Accepted Nov. 14, 2013)

Key words : Instant Noodle, Drying, Steam Treatment, Drying Rate, Foaming
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Fig. 1

Schematic drawing of forced convection drier
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Fig.2 Comparison of transient moisture ratio of noodle sheet with and without steam

treatment dried at 80, 90, 100 and 110C

Symbols indicate experimental data.
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Fig. 3 Drying rate VS. moisture ratio of noodle sheet with and without steam

treatment dried at 80, 90, 100 and 1 10T

Symbols indicate graphical differentiation of drying curves based on experimental data;

indicate values calculated based on Eq. (4).
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Table 1

Comparison of drying rate and quality of noodle sheet with and without

steam treatment dried at 80, 90, 100 and 110C

Drying Noodle with steam treatment Noodle without steam treatment
temperature Drying rate Quality Drying rate Quality
80C X O X O
90C X O A O
100C O O A X
110C O X O X

Dring rate was evaluated based on the drying rate coefficient (a).

x T a<l15,

A 15<a<25, O :25<a<35 O :35<a

Noodle sheet which did not foam was evaluated as good quality.
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Intake of Baobab (Andasonia digitata Fruit Powder Suppress Elevation
of Body Weight Gain and Serum Cholesterol Level
in High-Cholesterol Diet Fed Rats

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

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

Intake of baobab fruit powder (BBFP) significantly suppressed body weight gain and decreased the
levels of serum and liver cholesterol levels in rats fed a high-cholesterol diet. These results suggest
that these effects may be due to the soluble dietary fiber that is present in substantial amounts in
the fruit.

(Received Nov. 25, 2013 ; Accepted Jan. 8, 2014)

Key words : seum colesterol, hepatic cholesterol, baobab fruit, soluble dietary fiber, body weight gain
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IR Y=~V ATKRFR) CROZAEEMEH L7z Sk
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Table1 Composition of Baobab fruit powder
(g/100g dry weight)

Component Baobab fruit powder
Crude protein 1.6
Crude fat 1.0
Carbohydrate 84.6
Dietary fiber*

Soluble dietary fiber 30.6

Insoluble dietary fiber 11.0
Moisture 8.8
Ash 4.0

* Dietary fiber is determined by a modified enzymatic-
gravimetric method of PROSKY, et al. : JAOAC Int, 77 (3),
690~694 (1994)

Table2 Composition of experimental diets

(weight %)
Diet group

Ingredient

CO HC BBF
Casein 20.0 20.0 20.0
Corn starch 65.0 63.5 58.5
Soybean oil 5.0 5.0 5.0
Cellulose 5.0 5.0 0
Baobab fruit powder 0 0 10.0
Vitamin mix 1.0 1.0 1
(AIN-76G-VX)
Mineral mix 3.5 3.5 3.5
(AIN-76G-MX)
Sodium Cholate 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3
Cholesterol 0 1.0 1.0
Choline bitartrate 0 0.5 0.5
Total 100 100 100
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4. HEH L IB

FKFEEAE TN I = ¥R 2 (mean+SD) TR L
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Table 3 Effects of baobab fruit powder on body weight gain and food efficiency

of rats fed a high-cholesterol diet!

Diet group
CcO HC BBF
Body weight gain
172.0%+23.7* 184.3+16.6° 161.6=*+13.0°
(g/30d)
Food efficiency
0.27 0.27 0.24

(body weight gain g/g diet)

CO, control; HC, high-cholesterol; BBF; baobab fruit
WValues are means*=SD, N=6. Means in a row with superscripts without a common letter

differ, P<0.01

Table 4 Effects of baobab fruit powder on serum, liver and fecal

cholesterol concentrations of rats fed a high-cholesterol diet

Diet group
CO HC BBF

Serum (mg/d¢)

Total cholesterol 89.0+13.72 167.2+15.4° 125.7=+7.7¢

HDL-cholesterol 60.7=6.0° 27.1%x4.0° 32.5%5.5°

LDL+VLDL- 21.4x7.1° 126.9+11.3° 70.4=*3. 3¢
cholesterol’
Liver (mg/g liver)

Total cholesterol 1.3+0.2° 32.0%5.6° 23.4+2.4°
Feces (mg/g feces)

Total cholesterol 1.8%0.72 26.4*3.7° 36.1+3.4°

CO, control; HC, high-cholesterol; BBF;

baobab fruit

Walues are means = SD, N=6. Means in a row with superscripts without a

common letter differ, P<0.01
2Values were calculated as follows :
HDL choresterol.

LDL+VLDL choresterol=Total choresterol-
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