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Effects of Administration of Rice Treated with Artificial Digestive Enzymes
on Intestinal Bacterial Flora of Rats

Takashi TAJIRI, Hideaki HIGASHINO*

Synopsis

To prevent overeating and reduce the burden on digestive organs by increasinn the rate of
digestion and absorption, we produced rice treated with artificial digestive enzymes(pancreatin +
diastase = ADE)and evaluated the effects of ADE rice administration on the body, especially on
intestinal bacterial flora of rats.

The following results and suggestion were obtained.

1. ADE rice showed decreased protein and fat conteints and an increased suger content compared with
non-treated rice.

. The body weight and the e:pididymal fat weight increased.

. The digestive tract was slightly shortened, although the length of the large intestine decreased.

. The bile acid content in stools was similar beiween rats administered with ADE rice and unireated rice.

. Bacteroides and Eubacterium in the cecum decreased.

. Total serum cholesterol slitly increased while blood sugar and serum neutral fat increased.

. Along with weak acidification, an increase in Bifidobacterium and a decrease in the bile acid pool
in the intestine were ohserved, suggesting a posible of carcinogenesis and the development of living
habit-associated diseases due to increased useful metabolites,

8. No preventive effects on chesity were observed.
Digestive enzyme in ADE rice promoted hydrolysis of starch, and glucose was used for the
synthesis of neutral fat in fat cells, increasing body weight and fat weight.

However, these increases may not be due to an increase in fat tissue since bile acid in stools decreased.

Shortening of the digestive tract tnade digestion and absorption in the body efficient, shortened the
time of stagnation of large intestinal contents, and shortened the time of uptake of carcinogenic
substances and intestinal mucosa. These mﬁy be useful for decreasing the carcinogenesis rate and
preventing living habits-associated diseases. ,

Intracecal acidification, inhibition of bile acid production, and a decrease in amino acid due t¢ a
decrease in proteins are most likely reduce the production of ammonia or phenols, inhibiting production
of toxic snbstances. On the other hand, a decrease in the bile acid pool due to a decrease in fat appear to

-1 Ch LA = W D

VR RERER SN, ~ ERRE BN
The Institute for Comprehensive Agrienitural Sciences. Kinki University. Nara 631-8505. Japan
* Kinki University School of Medicine, Osaka-Sayama. Osaka 589-8511. Japan



100 _ ERTFRFDREURARE 8% (2000

improve intestanal bacterial flora which may exert anti-cancer effects.
Ade rice, which reduces the burden of the digestive organs, making digestion - absorption
efficient, may be effective as a food material for treatment of patients with digestive diseases or aged

people.
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Table 1 Method and medium of culture for

bacterial flora

intestinal
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Table 2 Food composition and calorie of each dict given to the three groups of rats

Feed section PI?xt]ein &a’t cmbotlwlmte Mosg‘t}ure ?ﬂ : (Ca]orie
5P ins 4.5 14.5 4.7 v MLT

c 2.9 5.1 12.0 3.9 3432
ADE** 11.% z.e 12.6 4.0 347.8
Folished rice . 51 L8 18.0 21 324,7
ADE rica®™ 15 1.2 182 2.3 323.9

C* : mixed In equal X w of SP and polished rlee

ADE** ; mixed ih equal  w of ADE and SP

ADE rice**¥ ; Artificial Digestive Enzyme treatment : mixed in acpa] % w of pancreatin and diastase
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Table 3 Effect of color tone on the treatment of
Antificial Digestive Enzyme of polished rice

Color tone Polished rice ADE rice

L 58.5 85.83
a -3.2 -1.7
b 6.5 14,87
Lb/|a| 119.4 750.76

Color tone : Hunter color value

(by polished rice welght to 3.0% welght)
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Fig. 1 Body weight gain of the rats given the three diets,
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(Refer to Fig 1)

Fig.2 Effect of the food intake of rats in the three groups.
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Fig. 3 Bffect of height gain of the rats given the three dicts.
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Fig. 4 Bffect of food efficiency in the three groups of rats.

£
0

Feeding pariod  [wesks)
T :5P grom
__: C  group
BE27A; ADE group

Walght Increste raje

-
<

{Reter 1o Fig.1}

Fig. b Effect of weight increase three groups of rafs.
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Fig. 6 Effect of moisture content in fexes of three groups
of rats.
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Fig. 7 Bffect of dried weight in feces of three groups of
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Fig. 9 Effect of each diet on the rats feces flora.
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Fig.10 Effect of total bacteria in feces flora of three groups
of rats. :
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Eubacterium. Peptostreptococcus,
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Fig. 11 Effect of component in blood semm and blood cell
counting on the each diet of rats.

.Table 4 Effect of content to bile acid and ammonia in

feces of rats
Fead Bile acid (pmot/l} Pmmonia (ug /) pH
seceion |  Ow" [0 12w 12w 12w
Sp 24.1 21.2 23.2 1200.1 7.2
cC 18,5 . 262 22.9 1248.4 0
ADE 134 219 13.9 12883 T.1
W Week

Inspection Individual : 6
{Refer to Table 2)

zZ R

BRI, B Sh RS eHis
BTSN EEES 2 RBEE L TN
L. BEIAEES VA ICERT RH
EWTEmk L THRRE. Akl FosBlEe
BE, Bl romEICE{ BETAILY
5, BAFTHAEYS, FEHESEORAZ 2
R, BRERMICEOTCEETHL L#EZ
L,

BEEFEOBRELICL D ¥ 80 BREBBO
J|EUEIMIE, JBMEE 7 — L oS Ads koo
BHERBESEA-OBPMREMEEELLSE
LI ENTFHRERS,

BRI L 2 KEBRFDOFRBRAOCERIC
Ih, BRNHAEX7 I/ BIrGTFT Ly ESTR
L) NVEEOFEREURRBYETERL,
RECELODERE 2B EAEL BN,

A BB P o Bifidobacterium % W5l & &
A—EHFIAT I LTFoBETFLRTNS
80 Tl NI VTFIERVERO
ADEMLEIL | BifidobacteriumiB i & (B 3 ¥
LM ER O b,

HEBREREERG L LTERLA
ADEXIZ, T MIcBWTEN S+ i
THEIENEZ LGNS,

ADEXEETit, HENEICEESZWICD
WhoL3HE, BRIFEEMHEINL . Thik,
ADBRLE|IZ L b 7 7 v HARINE NS A U
THEEIGBEINZILICE-T, BHIIINV
I—RELZoTREPMPIIRRENIER. 8
BERMELFICL VBRI ) U
FihdNs E LD, BRI AEN
Fe N3 AH5a b A F 0 — RO



R - HEF . ATHUMERERESNT v P OBRAMEEICS X7 R 107

GRIEbW I LickBEELLRD, M
BHOa L AT T—LOMBERE. DB
DB, BEIBHEECHEMECEEDE
MR FNEEL T2 LB s,

ADEXETRHHEFEPFOBHESET LT
fozede, BHCHRL/-RIFEKEOHEE
Tl EHiFshs,

72, HIEEOHEIR. ADEME X OEIN
T, FATOHERIPEHENICTbI S
72ollmibLi-bnkEBZON, IhEHOD
ERA, ADBRLEXRIZ S IIBWTIIKBAR
WORBEESERESN, BANECI2E
EWE AR ERELE L, SRR
LOWHPLEFER/RBEOFHICAENLELD
i,

ADERBFOEHGHNEY OpHIZ AR IZ
PRBHUTH . BRpHFBYEIZE 2
&L TVERT. AV F—NEEPORKEY
THRETLHHBABREOMEN IR S T,
REFRAEE T2 kB 45 b 15
SNBEZEPFRBINTV S,

ADEXIRELZ X B 10--10-Yg? Proteus3 &
a7z, ProteosiZ—#2 IS ENRT L -6
WHMRRERET LI LML TWE Y, #
WHEBERCABETH -7,

—F. ADBALEKIZS T v b Tl EK
B E e O B L IR HEILR RO
£ T B8 BE O 0L F (T FH X % Bifidobacterium )t
HMINL7z, SThoOBRIE, ADEREIZ L -
T Fr7odty) TR ERE
ZEoN T L WERTEH- -,

ADE¥it. B7 N7 RILwc s BT I /B
DBLIEN, TI/BHILODT VEZT,
T = VENDEBRPHAB EN, FEPR
OFEFHHIT 5 = & REBHEC L BEH
B Vo Picly BRMEEENEL.
SR EEDLIZ L TFRENE, T7-.
BROBEXNFORTEEMZ L - THEES
PP PN Ea— Nk LTHRE
EBEICERE NS LASEREIAS,

PDEo#ERL Y, ADERIZHEILBREOAE
BEEIC L D HEBI AR L 2 b e oiElt
BEBECERESORERHLE LTHEDT
»HaHZE., BHOISEEEL* Bifidobacterium
o, BHES—LoRIFZEIZED, &

BRI AANBEYREFHGRIRI L
b, EEFRFOBEIMICLHRSH D &
ErZohiz,

B, BEbIERREFED LN Lo,

2 ¥

O/ s - EFO—EiIdRAERIC &
>TBEN, BELERE-REZIHL
YEFER SR, BREEESCHER IR LT
FEMEAIRIE SR TwaZ ks, &EHIER
HEERERE LTEE - AR LA ATHI
BFME (ADE) XKoLk, FiHPEE
CRIZTHEES v P2 EVTHN,

N2 VL7 FrEERABRAEE
Bifidobacterium® B E{EET A 2 L5 5,
ADEXR A FHERGEEME L TELLE
B RS L L ETIR S,

ADEXIZ, Fr U0 EhER DI
ERIRsh, SELmE A+ -6 10, B
BAroDA o)) W elfREL T, #&
DR~ OB D AL & hEIERED &Kz
fFbhbdrEZON, 27, SHEEREN
EELCLMbOIRE L IRTEREHEINL
25, REFORHBIETLAZESS,
Balfic sk L 7= PERFAG O E T2 v Ll
ahtz,

ADEXTES- Z v [ O EITEAL L 2295,
ZHIERLC X YR TOE LRI DR
ERoTHRLEZI LN, KBRABHOER
BAAEREINI AL, REWHESELE
BEOERAMGMbERS L. BERSLEEY
BROFHICHERDE 2L I EATREBE N,

ADEXBHOERNEY OpHIZ, Il
LTEBERME Lo, ChBNERED
WIS L. BEEHEE T 5 RIBHBEE
EROMBIZENL L FHETLET,

ADEXFERIZ L 0, ProteushBH X /-H%
BAEIZRL -, BAEHREPBE RIED
ol B OF UL A2 LRI D EE B AOIBRE OO
\2 B %) 7% Bifidobacterium!I¥WIN L. FE L
E*ﬁ %:'H_:: L f:o

IhoOBRBE, ADEMBEST i F
)BTRS LBV OEERDL
iz,



108 EHRAFREFREHEIRE

885 (2000)

ADEXiX, ¥ 2 X A7 3 /B
OFEY, TrEZTRT7L) —VED
HFEWEORE I L. EiEFEIZLS1B
HBES—NVOBPIC Y- T, BHRMERY®
BERAETREEAZBH LI LFERB IR
e —F. KRPOBTHEHOBINZI NEY
BELHICR)TATYIEO—LE L TR
g EEs L PO ENRT,

ADEXiX. BHILREOCHHEERIZXVH
LR AshRag & 2 b, HILRERBE YT
BEDBBEHE LTEHEDHTHY, BROL
BE{EAL % Bifidobacterium® ¥ M B IEHBE 7
— VO EETEGEROBIEMFIR)R A
HHILEPRBENT, 28, BEHRIE
BHoNhols

2 B

1) REmE . BAZR-FOSBLRE
(BIBE 70— a7 411,
FEBE ¥ —, BR). 1-7(1994-a)

2) HmL, M. 1., and ARES, V. C., [ /L
Pathol, 104, 1229-135(1971)

3) BEREL . REERURAREREK
HOBRTEIZWT 2%, E#ATR
AT HRE. 3. 81-88(1995)

4) HigasHING, H., Tanri, T., and
Suzukl, A., . Effect of Long-Term
Administiration of Rice Pretreated with
Pancreatin or Diastase on the Growih of Rats,
J. Home Eco. Jpn, 48, 699-706(1997)

5) Tamnri, T.,
Suzukl, A.,
Administration of Rice Predigested with

HiGgasding, H., and
. Effects of Long-Term

Pancreatin or Diastase on the Growth of
Streptodotocin-Induced Diabetic Rats, J,
Home Eco. Ipn, 48, 1063-1070(1997)

6) KRYSIYNA A, MCLVER (Director of .

7

" 8)

10)

11)

12)

13) .

14)

15)

16)

17)

Publication) : A. O. A. C. (16ih Ed),
Ch. 32-23(1995-a)

KRYSIYNA A, MCLVER(Director of
Publication) . A. G. A. C. (16th Ed),
Ch. 32-16(1995-b)

BERGFETEZLAE (FRLSF
EREERS  ELSHTE. (B,
HED). 104(1996)

BHRE BRRENR. BRH. ¥
H). 286 (1985)

BREER - AHTRER | BEREZE-
IV (759 Fad—n), (EREHR.
BT, 50-51(1988-a)

RARER - AEFEER | BRREE-
IV (75 v FA—N), EEELE. B
Bi). 448(1988-b)

RigH—  BEFMEEREO T & (58
=8T). (AfRlR. BIR). 189-
200(1994)

RAER - ARFEENR | BERREE-
IV (79 v Fd—), (EWELE.
). 325(1988<)

AR - AETHRER | BERBRESE-
IV (75 v F+—N), (EWREEE.
BI). 305(1988-d)

REERE - XBFBER | BRREE-
IV (Z59vy Fd—u)., (EHEHK.
HH), 286(1988-¢)

SRR BATE—-SOGELRE
(EFEE 70— 7 ¥ RV 2 L1,
(ZEMiEt 7 —, KR, 1-3(1994-b)

BINER - RgET - HmEd
oY AR X D BRI LR
W O%E), BAXBRAMERE,



HA - T8 | AT RERQAEAERSA T » P ORPAIMEREICS LiZTEE 109

44, 37-40(1991)

18) LB RMBREORER. Y74
KX, 8,125-134(1995)

19) RET&H FEHKETF - LSENS -
HERA CRKE A L BEER L
L:&EEED 7 v FREAREICRIZTR
Z. BXREXEEERZLE. 48, 441449
(1995)



