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Abstract Type 2 diabetes mellitus (DM) is primarily characterized by elevated blood glucose levels,
often accompanied by increased oxidative stress. Dietary intervention plays a vital role in glycemic
control. Previous studies have shown that the edible parts of adlay (Coix lachryma-jobi L. var. ma-
yuen Stapf) and rice (Oryza sativa) possess supportive effects in diabetes management. This study
aimed to develop extruded products with improved shelf-life and consistent quality using brown rice,
rice bran, dehulled adlay, and adlay bran, and to evaluate their influence on physiological effects and
oxidative stress in diabetic rats. Various combinations of these cereal ingredients were extruded, and
the formulation demonstrating optimal physical characteristics and bioactivity (comprising 40% dehulled
adlay, 30% brown rice, 10% adlay bran, and 20% rice bran) was selected for further evaluation. The
effects of thi s extrudate on carbohydrate metabolism and oxidative stress were investigated in strep-
tozotocin (STZ)-induced diabetic rats fed with high-fat diet. The results indicated that, regardless of
the addition of resistant maltodextrin (RMD), the cereal-based extrudate did not affect normal growth
or liver and kidney function. Although its effects on carbohydrate metabolism were inconclusive, likely
due to high inter-individual variability, the extrudate significantly reduced oxidative stress under high-
fat diet conditions in diabetic rats with a shorter disease duration. These findings suggest potential

health-promoting effects of the developed multi-whole grain extruded product.
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HEERIE (diabetes mellitus - DM ) 2fEHE AEE
F (insulin) Z3yhelfE &4 - S A B i
AR R+ PRI S B R A 2 A U = S R
FREBLA R REREAR © BEFR I 2 = i SRR R L
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FrIMBETR E R BE PR fB 5 B 2 HVaRaE - o 2 AUbE
PRI (type2DM) Fysi 25 Ao E e 5 2 ACRe b
f&¥7% (insulin-independent DM » NIDDM ) - FBEfY
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flEEZHi1E (insulin resistance » IR ) Fipid 4= 100
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RN IR B BRI - BIANRE RS ~ =i lE ILAE
(hyperlipidemia ) ~ #giE (cancer) ~ [T (fat-
ty liver) ~ =i FR 5 (hypercalciuria) K7 /s i %
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TEAR Y - iRk (brown rice) CL#EEHE AJ
FHERMBE @ 5 A (Coix lachryma-jobi L. var. ma-
yuen Stapf) NHEREDL ~ BT ZokE - B
T ERME 2 BiHEE - BARM - =5 - ZR
BRI WS ANEBEYE R OB TE D ER
FEBAIEAHEY - EFEEAR ) REELC Y BBOE
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REET B RMORFORL - PSR e U
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Yralle < B RS Rg e RE (LabDiet” 5001 Rodent
diet » Purina Mills LLC » St. Louis » Missouri *
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AR - AIN-76 fE [ R ELAEY) E % H ICN Biochem-
icals (Costa Mesa » CA » USA) - Ji& iz 1 9
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Waco (Osaka - Japan) - Triton X-100 B[ Panreac
Quimica S. A. (Barcelona » Spain) - KCI [l Mer-
ck (Darmstadt, Germany ) - &/  FfCIEMm LU H
BT 2 Y 2 A E A E (1,1,3,3-tetracthoxy
propane » TEP) ~ 2-Ffi {2 L% ¥ ( thiobarbituric
acid » TBA) - ®f 45 M 47 (sodium phosphotung-
state ) ~ FHR{EEEZ (streptozotocin » STZ) ~ FRjiE
ffEf% (nicotinamide ) ~ #gjZjf#H ~ AT (heparin) -~
Z1t#M (sodium chloride) ~ Ffi[i# (sulfuric acid »
H,SO,) -~ E&E/ (hydrochloric acid » HC1 ) 7% L
H Sigma (St. Louis » MO » USA) - 1F T [ (n-
butanol ) ~ Z&ffj (chloroform) -~ FHfE ( methanol)
% VA B B B J. T. Baker (Phillipsburg » NJ »
USA ) - Glucose Enzymatic Kit » Total Cholesterol
Kit » Triglyceride Kit f# § Randox Laboratories ( An-
trim, UK ) - Rat Insulin ELISA Kit i Ff Mercodia AB
(Uppsala, Sweden) - Fructosamine single test
strips » HDL-C single test strips J%z Panel I multiple test

strips HI|l#H Arkray Factory (Kyoto, Japan) -

= BRI CRE R —RRAE R D AT

FHEEREYZILGREMERNERAR (£
k- 208 ) L SR 10 B B DT R
I H wg i K HP R IR Y ELAR - BOPIgEZR RS
ZALEE - PR RI{E BN f 2 8 % (expansion ratio
ER) ; HGZ 10 B& 1.5 2 2.5 /N SEE 5 ra bt ]
o DU R RO & K= R B DU 25 - BTk
|4 & % 38 (longitudinal ER - long. ER) ; L A&
(specific volume » SV) .7 I 7 {f FH 2 RIS AT IE
Fei: (rapeseed method ) » DL/INREUHISRATE
B8Ry SOmL WIS R A - o R HE A
H/ A DR E N BIAEREN - BRARE
HiES g WIBREN - RINAESRHIE M/ KRR
T SO mL WS - ARG S A A& /KRB E
IV P JBA 2 U R+ RFIGRRBR L S g BIRS SV 5 7K
AEFERE (water solubility index » WSI) FlIE /K 14
$512 (water absorption index » WAI ) 4 Anderson <
HJ7EE Y R A L E RO R R 60 M H - HY
2.5 g AR RN 30 mL ZEE87K - DIBGEIRHE 5
HERASIR - 12 30°C ki hiEE ¥ 30 438 - HHREFR(E
DIB it Rt ot Bl - AR DL 1570 X g it 10 53
g o FIETRE A BT (W) H e fA 105°C Rt
HoPEE (W2) - WREE L EBR EIS TR TR

FEEE (W3) » WSI 5 100% X (W2 — W1) 7%
nnEE 0 WALHR W3 7 (BRbhE — W2 — W) -
2% %% Association of Official Agricultural Che-
mists (AOAC) 17 iEMEITHERRY) & — A 53 A
(proximate analysis ) 2 I & BA 2 G 7K 53 ~ Tk
53 (ash) ~ fi&EH (crudeprotein) ~ FHAFHM (cru-
de fat) K% & HE (total dietary fiber - TDF ) &
&= 0 I BUEHIER R L R S ) (ni-
trogen free extract » NFE) - (CEREiES & -

\ BNYDEIRRERE

Byl a0 e R R (
—) » DISTZEEZRERE R - BB A e iR
RIS IR R I RER S R P 0E ™ - A
& o R RS EHER R R, - HAERERR A
J B B PR R MRS B AR R - HLAE AR
B HELEREE YRS G & (sterol regula-
tory element binding protein * SREBP ) -1c¢ :EE 5
% BORHFZERBE 28 10%581H K 0.5%JiE[E
fig. 2 AIN-76 FAF T EAhETT - MG S G T
IR 9l (KRB AGAT ) DLSTZ 3538 IR s < It
Tk Wistar KE&HE 20%.2 A ~ B 8¢ C REIFC 55
ZIBRREY) (F—) WENRETRL - R 2 BRI
Rz vt~z 4205 (oral glucose tolerance test
OGTT) FF{H45 45 Sl B MBSO - AR R i
CLNFAERE R < REFEIE R 188 (F95
A AR )+ BEEESNETIE 2 K B EE R R R 1%
—[fa T EH 20%.2 A ~ B 5 C By R LS
B~ BEIEEE ZEIERRER - R 6 HiEZ[A
FELL OGTT G AN MBS TS M » M TR 25T
FE AR e AR BB e DR [RIE R 2
R R R

(—) i

8 T HEME Wistar X B 40 1 H 84 RA )
B AE (24 2Z8) - DIpgEaTetiiE 108 -
9 HEEGIRF AL B 12 /NRF1R H Masiello £2 HAUFAE TT 1%
U8 S NS nicotinamide VAW (1AL 0.9%4E
e EE K » 230 mg/kg body weight (BW) ] » 1553
P FVE STZ VML (VTR 0.9% 430 £eR Kk
fid#Ed~ 0.01 mmol/L fEBE[EES (citrate buffer ) £
¥ o WLL 0.1 N NaOH,,,J8%& % pH 4.5 » 65 mg/kg
BW ] el BEIRIFHYFE S - 35E 1 BRER 12 /)
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B DIESHIRER MM MBI - RS R BRR
BAlFR (FaIibEEE 200 mg/dL A E Rk S
= - BIeJREfE@ines 1 AUBEIRIE ) - HEr KRERER >
By 4 50 - BB EEFRIFH (negative control group »
NC) B2 A -~ B CRAL (40 7 #) 2956 Pl
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G —BE e JIBEAR - b e HASE R R - B R AR
TE iy 2442°C » FHEREE 50 22 60% » {REF 12 /]NEFHY
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Figure 1. Scheme for induction of diabetes, design on short- and long-term animal models
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Table 1. Formula, physical and chemical properties of extrudates prepared by dehulled adlay, brown rice, adlay bran, and rice bran.

formula (%)

physical and chemical properties

dehulled brown adlay rice

samples adlay rice  bran bran

ER long. ER SV WSI WAI

A =] 40 30 10 20 L670.14°  14.0+2.0% 1.71£0.05° 20.8+1.1 4.18+0.08

30 40 20 10 1.7440.20° 13.3+1.1°  2.04+0.21" 20.2+0.3 4.17+0.03

C 30 40 10 20  2.144021° 16.542.5* 3.50+0.15* 23.3+0.9 4.20+0.02

Each value is expressed as mean + SD for three independent replicates. Values in the same column with different superscript letters are signifi-
cantly different (p < 0.05).

B RREFIRERIL » fL 4°C LA 1570 X gBfe 0 10 388 75 ~ KEBRIMEEEIBISIEDHT
WG & EEHEETR 4% » 0 10 pL [18%8E ImL Glu-

cose Enzymatic Kit 2R + 2 37°C 7Kkin{ER 10
Sy - HUHE 200 pL R ETRE A 96 FLERH - HIE
500 nm ZUSEAE » G PEAFEAESLAT (100 mg/dL )

WE MR PR R RE - B AT « plasma
glucose (mg/dL) =fEAESFENEE X} (OD sample —
ODblank )  (OD standard — OD blank ) - jRZEEE
Dllbg~FoEmehR by - sHEMR N 2w
f& (areaunderthe curve » AUC) Z}{f KB 2 &4 bE
i<z 1%

(=) BREFREANE

HY 25 pL [ 42 DA Rat Insulin ELISA Kit 5347 » &
450 nm N ZIRSEAE - K YRR IR R 2 AR YE i A
H U E MR AE iR A =0 - FHEANERER - 3
FRE T2 R BRI AR S R B R A S HR R R LI

RS RIRE -

(=) %8 =8 sk B (total triglyceride » TG)
w1 40 & ] &% (total cholesterol » TC) A|-&

HY 10 pL [M4%EE 1 mL Triglyceride Kit @k, Total
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Cholesterol Kit ZB¥IE S + A 37°C /KIR{ER 5 /34
& » HUHE 200 pL R ETRE A 96 FLiEH - & OD
500 nm BVAE - W HEEEEES, (200 mg/dL) A
AR R = AR e R R - HRE A=A
T : Plasma triglyceride B¢ cholesterol (mg/dL) = [t
EpfEUE R ) (OD sample — OD blank )~ (OD
standard — OD blank ) -

(=) &g -~ 2z (fructosamine) ~ k%
% (blood urea nitrogen - BUN) - X
A J B2 4 i &% (aspartate Transaminase
AST) # 7 fiz B 3% iz 6% (alanine transa-
minase @ ALT) #]&

DL I & & &) 7 #t # (SPOTCHEM™ EZ
SP-4430 » Arkray Factory » Kyoto » Japan) £ 17 »
BB R 73 B DL A Ak HDL-C single test strips
Fructosamine single test strips + Panel I multiple test
strips (&l BUN ~ AST £l ALT) Al aoig -
AR IERTESHIE AR H - B 200 L A% F4H
MBI LE T A EE R OB RE SR
T E - BT B — T A o it A e 1
MO8 b - & NEEE R ARG E T = S IR R

(high-density lipoprotein » HDL ) fi& [& f ( HDL-
C) ~ FhEfZ K BUN ~ AST B ALT o347 » 1RABEK
bl R B B A ARG ER SN E 1 (low-
density lipoprotein - LDL) J&[&EE (LDL-C) = TC
— HDL-C — TG /5 o

(w) B8H @ ALdinl&

MAERRE BE LY=L TBA K EY)E (TBA
reactive substances » TBARS ) sE{TEEE - JHHUIIAE
20 uL A 4 mL .2 1/12N H,SOuu » F1A0.5 mL
2 10% sodium phosphotungstate.,JE 555 * B =
S frgEt Dl 1570 X g B0 10 S3fR 25 FIETR - B
& Sl BRSO Y - Il A 4mL ZE8H7K & 1mL
Z 0.67% 2-TBA R IMEZNES » BIR 95°CHI/KIGTE
HR 60 S gtk DA /K Al - S0 A S mL 2 n-buta-
nol FE# - FLL 1570 X g B0y 10 5388 » B E3ETREA
O OF B BT &2 8 S B (Ex 515 nm » Em553
nm) o FHY 20 pL 2~ 1,1,3,3-tetracthoxy propaneg,

(Snmole/mL) - FHANA 4 mL ZEE/K BAGALARE 2 B
W EREITIF R IRYESL - A LT LR R A]

5% TBARS {H -

T - FlREAEBEE DT

ff Folch 5.2 J735 11 » A 0.2 g [ gcainz e
¥y (HE > g A 3.8 mL 2~ chloroform/methanol
(2:1) REWE - LB SRIEHRAE 4°C T LA
1570 X g Bt 0> 10 738 - B E3EWETHIEE S - #
il chloroform/methanol (2:1) JR&EEWERZE 10
mL - SRR HLARRE VA RE &2 10 mL A
R R PR E 2001 - #84K Carlson Eil Goldfarb [
T3 3B 10 pL e EAE B A0
A 10 pL Triton X-100 J£ 557455 » FELARTI I NRE
I FEH iR EAH I E M EEdEE Ry TG A
TC -

FEEELY)STIH » 4 Uchiyama Eil Mihara 1)
TS R EEE R R 0.5 g » fTA 4.5 mL pk
12 1.15% KClyy » JRUKIBLIITEZRZE - HL0.5 mL
B~ (ERZ2 g 0.9% saline Jz {F Ry vE i
FYJ 10 nmole/mL 1,1,3,3-tetracthoxy propane., * 535l
A 3 mL 1% HiPOu. » IEEHE R HIA 1
mL 0.67% TBA.,&&9%5) » Bt 95°C B/KiG g
45 syt I DL /KAl » #5350 A 4 mL n-but-
anol EE# » DL 1570 X gt 10 734 » HUF 2 HiEWR
DARTf A TBARS {E I & 5 EST -

N\~ #RETDHT

HREEDFIE (means) + £EHERA (stan-
dars deviation » SD) F7~ » AL Statistical Product
and Service Solutions (SPSS) (IBM Inc. » Chic-
ago » IL » USA) izt ik it « DA ¢ h e
(paired #test) F3HTMIEALERYZESE - & p<0.05
R Ry (AL A 72 52+ [ DUBA [N 7 3 S B o3 Ay
(analysis of variance * ANOVA) » FHLIEE %
1o HIES ( Duncan's multiple range test ) FLEgHH .2 [H

(7 5+ 3 p<0.05 Wi R I TEBE A5 -
& S

— BRI EGREKIEREIERCEE DT
EEREDEE B  REOR ORI Ry

PO R SR} » & A BGE H I 28 MR SR R

o HAE R B ERE A ARG - DU & B

H



R IR BRI R (B PR K B P SR (BT - 140 -

PR BRSOk AR E R Py 70% -
MRS~ ERABHE R SRR B ROREE R
JFoRE > HASHEE R 30% » AR R AEY) RO
RIANFR—FR - SMNBIEIIRE L 225 - B ATIER]
el - HIERY) C 23K - ftim R Bl E
fEEE RN A~ B (p<0.05) - ffifE WSIEd WAL 5
H=FFEEE 2R - B C ZHER A B &
(F—) -

~ RHIRRRRICE SRR IBREHRER
AAEMBERMASTEE R &

L ET B UAT] - RGBS AR 25 L T B P A
BREAR > UENFSPgRRRD CHllRe - BE
=k Bl (p<0.05) - B NC - A flIREER - (M
BRI FH 2R 5 I R P B A2 5 - SR
A BB 5517 DL OGTT SR ELIMUE A IR -
RIS A EE AR > MEEREH SER
FGETT OGTT » A5 REUR G EAER 0 ~ 30 ~ 60 »
120 ~ 180 73 P JHI 73 HA) TS e FEE TR L T S S R
5o JFATREAER SR A B R 22 oA - 2R A
FHIARE TR &0 180 73 S 1R SV 32 (E i L L L ) KR

(£ 5 [MA5E TC 8l TG JFia - HEREIaR 5
SR R 2 - MGG T AN R B P I AR e
FHR BRI IR RE R 22 5 i DRI A K B {1
ABBER - RS PEERZ EA - Bl ZTCH
TG £ NC ~ C K - F e LR /7] SIS -
REEEEDY) A (D B SR R PR R BRI DL 2 7B
71 HAR¥EA » B~ C=FHIEREY) LSRR &
aHE (F—) - HEEEY) A JE R A BT HIRL RS
BRFIEE - SRR SRR EY) A LT -

= RIIRBRECESIEKEREEIER
RABEIENHRETE

A b R BPREC S D E DL 20% 2§
FREY) A~ B ot C HURETRHHAL - IR T
SRR A B R REE - ST IR EY A
L RGBT - BREERE EORMG 4.14% 0 IR (D
{5 3.49% ~ fHEH R 14.41% ~ fHIED R 5.03% » &t

BIEXE(EH 64.78% » [EEe /ey = 8718 - AVETE
e mfAEnL 1.42% » JEARVETEE AL 6.72% » 1%

%A 7Bl 20%.Z EEBTHAC AIN-76 BEP)E
FREEH ~ SR~ TORBky ~ #HER SR -

RGBS 7204 9 BEHERE AR
(9NC ~ 9A ~ 9A/RMD) DLK: 18 S ES I bR i A B
(18NC ~ 18A » 18A/RMD) - 72 [ # #& F ¥ A

AIN-76 i} ~ &M (ONCEL 18NC) #5 T =llE
=g RS AIN-76 [ZEffak » FEREEEY) AR (9A Bl
18A) #5T & 20%IIEREY) A HUAZ milla s ] B
AIN-76 {ZEfifkl ~ PEEEEY) A BHIMEG T RMD Z#
7 (9A/RMD Eil 18A/RMD) [EIEEHE T4 20%3 BE
FEEY) A B2 =R AIN-76 (Sl I #E Y N A Ik
TEAEIEZS RN BB E AL R O SRIHG B 18 35
BEORHL I A B _ B R 2 5L - BT R ATRIFIH
FOMEHHEAARE (R=) - REBEBERIETI
OGTT FHAESAABEAVIMBEACEIRI - 4656 0 43
SEIFER T BL 4b » HAMAHRIMEE 2 R
2 180 435 - 9 sElE RN K BRI 8=
A 18 i # (p<0.05) - #E—FEHE AUC #244H
[ (=) & 6 HERI Y% 4 HTErT
OGTT#EH5RER - OINCAZES 0 sy SEIMbERAZ =2 BL
Eil 18A fH (p<0.05) - HARPHH R MEEEZE ZE
25 30 385 0L ONC i » B =R BL K 18
Bl (p<0.05) » 55 60 43§ I 25 AH 39 M 22
FL o 55120 539 ~ 180 43-§#lEF 9A K2 18 A/RMD 37
B SR BL (p<0.05) - (HELHERRHH oM
FEER RN TG RS MAER » M4 TC
HIF R A2 835 BL =) (p<0.05) (FR=) -
OGTT FEatz 4 HAETTHREYE - TR S AR5 #H
k. AHETEE & 71 0 18 A/RMD .2 FH % (s EE &8
RN EA A (p<0.05) ~ BL FH#AHE AT B2 &
PR EMAE (p<0.05) » HARN -« B
ififiee 77 T A 25 AH TP RS A2 1 (R ) 5 BEAh -
FEHERIE IRELL 1I8A/RMD 5 » B =R BL 9
Tl AHEL 18A (p<0.05) - FLiH B A BEHE
AL MHETEIS2E B - 18A/RMD fHEAE 5
* BL K 9 EiR 540 (p<0.05) - {HTE 18 JE# &S AH
M EREE AR (RY) - HEHEDREFHETEE
Z GOT ~ GTP i BUN {H [ HI[E 2540 ff35 e e 2=
BO(FEA) - MAEEEAMNSA L > BL §1.2 LDL
PR R MR (p<0.05) - INC .2 LDL
B S A AR 1+ LA B e e R R A
HDL A7 i B o g 72 52 - BLEH9A ~ 9A/
RMD {18 H 7= % {H B8 2 (K 5 H 4t g 2 4
(p<0.05) o [f1%F TBARS {5 I » ONC fHZH%
=R OA K 18 e e5#H (p<0.05) - [fijEid BL ~ 9A/
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Table 2. Influence on glucose tolerance, plasma lipid, body weight, feed intake and efficiency of diabetes Wistar rats fed with various extrudates prepared by different pro-

£

portions of dehulled adlay, brown rice, adlay bran, and rice bran for 2 weeks.

plasma lipid (mg/dL)

OGTT test (plasma glucose, mg/dL)

feed efficiency (g/100g BW)

feed intake (g/day)

TC BW (g)

TG

30 min 60 min 120 min 180 min

0 min

initial

154431

394442
413+25
374442
395457

184481

72+49
87+40
54438
69+46

229455

254460
213+77
252488

288+72
257+78

208+51

NC
A

B
C

161+33
130+62
150+60

212+69
254+112

251+87
229421

174+54
155+31
161+49

290+91

244+66 208+29

307473

280+62

after 2 weeks

6.2+0.9
6.2+1.2

26.6+3.3%®

439452

201+120
141+58
131+68

81+23
64+11

217+104
194464
257+135
252+94

230+126
206+72

266+100
232483

238+77
238+82
244+89

147+43
154+11

NC
A

B

C
Each value is expressed as mean + SD (n

28.243.1%
26.5+3.8"
30.6+3.2°

464+39

6.7£1.6

410+71

5620
113+£99

251123

258+101
277+48

157436
166+48

7.2+1.7

441+81

186+100

288+126

259+30

#t

7). Values in the same column with different superscript letters are significantly different (p < 0.05).
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X

B

RMD {8 E 2R (FH) -
FEIMBERERA A AR B FEAE A - SRR IS B I
HIEAEL OGTT MEATHIES 0 /3§ ELE LA - 9A/
RMD #HBIEEE SR BL K 18NC (p<0.05) - [yl
At B R 2 A B [ B U e g A B
EIMFEFEEL - 9A/RMD #5252 =58 BL » 18NC k%
ISA/RMD (p<0.05) - frj £l Ho 4t 4 71 35 4 B 2 7
F MRS RIEETE BL &g E Rk
FE ST ONC K 9A fH (p<0.05) - {HELHEAHHH
PR AT -
FFBRAEE 1A - A ame BT B SRR AT 2 i
fg ol fé & > BL fl.2 TC 5 B8 K5 H il B
(p<0.05) - [ PEHE A0 A 25 - 18 SHIR Y
PR B A R AR T TG DLEEE =) BL #
(p<0.05) - |fEH 9 EEE XA E =R - TGHEEH]
BT 18 FEAAHIN » ONCHHIRERZE =14 BL AH i £
9 EEE XA A AR  MEEMmA R A ER - I
g TBARS DL BL fy @ 83 & R &5 2 B Al
(p<0.05) - AR BRI ESE BEE 2R 0
BE I - A EEFEE TC DL 18A H B =R
BL 9 S 4 4 8 18ARMD (p<0.05) - iffj &l
ISNC Y EBHE =5 KEMHH TCHEZHIDL 18A
B AR HAEEED] (p<0.05) - {HEIBL
WEEEER B EEHEMF TG | BL EES
s 9 SEEL 4B 18NC (p<0.05) - [fijBd 18A + 18A/
RMD @ =5 » TG & &8 2 0, - {2 18AZHYNH
A HAEE ] (p<0.05) -

B ]

—  BERICEICK R S RIREREN 1T

AR B o AU BE e vt R SRS e i (0 R TR
NEIFTAL - B EER R - SRR R R R
TSRS ER B A T TR R R - IR R ARk
PIEEU S AL - SRR R S AR A IR 2 A2
HEALRE - BRI EBHAGIIEL - RS R e
JFUEHA FirdE - BERURHES A A RO R RIS -
MR IIEARSE - (OREEC R EES
WERAR ORI L 5e 2 SR B R AR EH AR R B 7R
RIR G [FOR SR FURBR I — SR BE R - [AIEE ]
BRI TR L - BEERELA
[ EL S 2 BOR R ORI THE R - 5830 E S
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IR AP SR T MR AE IR E O 5 & R IR T AE
IR o IO A% R 5 58 9 P B T A el R 2 B
(FH) - HHER RS IR R A AT EL - F(E
FEIE - IR EY) C BEEHIN 18 L5
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REE AR R TP HYIRE 2 B P I =) - i
A A H B R e PR R S e %
PRHMFEEEDRKS -

B P RAALE - RIEER T 9 EEe AL
IMFEAHHR D S AR ERI 2 HREL BL ~ 18 JEE K
EULRHHRAR AR - 2K B B bR da e BE PR 7
Wiy 13 - SRR PR R 758 - HS MFHE
IR B (L {1 2 2 SR K - b B B s B T U A5 Y
OGTT IIFE(E RIHI 9 Bl < K EE 5 R = LR
FERSMFEER (F=) - HiE&ER—HE
TR E A - T E BRI FmEI A M AR R
BEENEREREER (R - BURERFAFE S
Ty o SRERANETS BEE RS o AR FTSZ 2 B
RS AE - ATRER B RIS (o K B s
REEEE ARG HRE 1 BUBEPRIAAEIR - 7210
IEACH EAG TR EY) C sRERS MG TR LIRS
RS LA RO RE PR e _E 3 SRR 2
B g 9 SEEGHL IR BN AT TBARS {H# 18 55
WAl IR B - PIRERTRs 9 G R AR Bl LIPS E
ARFHER - 3 N h A B B S bR B i &
LREEEE - EMEIIEN ST - FlkE
RS STZ (Y H IR 18 BB A G - #Z STZ
WIS B RIREEATR - i HLBE B AL C ¥ STZ
8 L HEPRIA K E BRI 8RR R
AR FEY) C ¥t 9 5HH ~ 18 AR IR I A Y
OGTT [MFE(HE - AR SRERAL » MAERBEIL R
R MRS MG TR IR TR
AHHRRAFREIR G - SORREUR A E B i R A Y P
FZ R ~ ORERRE ~ Rl RS R A S B L B
SR (a3 as 0820 H B B RA BN R IR )
Al STZ 55 58 PR K BB AR DU AR

2 4Bk
24

p=s
i

Bk gk B K AR BR 55 8 4% R Bk s Wistar X R ATFRRL £48 188 =

Table 6. Influence on liver and fecal lipids of diabetes Wistar rats fed with extrudate prepared by dehulled adlay, brown rice, adlay bran, and rice bran for 6 weeks.

1

ar
=
&

RN RESHE

fecal lipid

liver lipid

TG

TC

TG

TC

mg/g liver total mg TBARS mg/g feces total mg mg/g feces total mg
11.29+4.05°

total mg

mg/g liver

10.3+5.2% 6.7+£2.2% 23.9+9.7*

2.8+41.2°

2420 3420 8+ 4°

1£1°

BL

9-week-old rats

ONC
9A

110+£89° 32420 1751202 2.4240.46° 2.0+0.7° 4.542.6° 3.1£0.6° 6.8+1.6°

18£112

94+55° 28+23%® 117£92%® 2.56+0.42° 2.8+2.6° 4.743.9° 3.2+1.0° 6.7+3.5°

21£12°

99+72* 32440 133+155% 2.54+0.65° 2.7+£1.3° 8.5+6.5° 2.440.5° 6.2+1.5¢

21+15°

9A/RMD

18-week-old rats

18NC
18A

57+18* 234+105* 2.77+0.92° 3.7+£1.5% 6.4+2.4° 3.8+0.6° 6.6+0.5¢
16.8+9.3*

113£79°

26£10°

19.8+14.9%®

8.1£8.0%
4.543.4%

444217 214+158° 2.2440.57° 6.24+4.1*
211+ 2°

118+£100°

24+16°

8.9+6.0"

2.8+1.6° 5.7+£3.3°

2.314+0.48°

26£11° 98+39* 56+19°

18A/RMD

6). Values in the same column with different superscript letters are significantly different (p < 0.05).

Each value is expressed as mean £+ SD (n
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