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. ABSTRACT

The influence of dietary raw amylomaize starch was investigated on growth, alimentary tract " V
and lipid metabolism in weaning and.adult male rats fed ad libitum a diet with or without added . -
cholesterol and bile salts. Starches were ‘included as-a carbohydrate source at 78% level in‘a

- - cholesterol free diet and at 28% level in a hypercholesterolemlc diet, respectively. B
" Raw amylomaize starch was digested by about 70% and caused remarkable growth retardation
‘'of weaning rats probably through depressing feed intake and deleterious effect on protein digestion.
" The poorly digestible starch also brought about significant enlargement of small intestine as well -
- as'cecum in both weaning and adult rats. In addition, that starch did exert an apparent contradic-
tory- action on serum cholesterol level. When supplied in a cholesterol free diet, the starch
. deCréaSed‘remarkab]y»the fasting serum cholesterol of weaning and adult rats ¢ompared to normal
- corn starch. On the other hand, in a hypercholesterolemic diet it increased significantly the fasting
and postprandial serum cholesterol in weaning ‘rats compared to normal corn starch and sucrose.
‘However, these discrepant effects of raw. amylomalze starch dlsappeared partlally or completely L
"after pregelatinization by roasting or boiling. o o v S

So, it is supposed that large amount of intact starch granules staying at small intestine and cecum

were respons1b1e for alteratlons in size of ahmentary tract and serum cholesterol level
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Tablel Composition of experimental diets

Ingredients froe o () | perhaes gk

Carbohydrate sources ‘ 78 68.75

Starch (78) (28)

Sucrose — (40.75)
Casein 15 15
Lard — 8
Soybean oil? 2 2
Mineral mixtures? 4 4
Vitamin mixtures? 0.85 0.85
Choline chloride 0.15 0.15
Cholesterol —_— 1
Bile salts(Bactooxygal) — 0.25

1) Enriched with 1500 IU of retinﬂ acetate, 37.5ug of
cholecalciferol and 0.5g of a-dl tocopherol acetate

per 100g oil

2) Commercial preparations on the A.E. HARPER' pre-

scription (J: Nutrition 68 , 465, 1959)

Table2 Effects of dietary amylomaize starches on growth, feed intake and protein

digestibility in young rats fed a cholesterol free diet for 28 days (Exp. 1)

Groer | vt [Pod it Eeed [ peeg [ P, T S |
® | o () | conversion® | TGN | TG

Ordinary corn starch : E

Raw 100+82|168+10>" |545+43% 3.25+0.09> > (93.8+0.6>»[99.8£1.7+Y

Roasted 100+£6 |177+14%? (54543599 3.0940.09* %2 93.6+0.49(99.7+(.1¢9
Amylomaize starch ’ ‘

Raw 100+7 | 95£22%=9 |440+£43%°| 4.62+0.49> 40 (84.04£2.329(71.24+4. 479

Roasted 100+6 |122+25%4.¢ 1498 + 360 4.12i0..44“' ©0182.84+1.1%%84.74+3.6>de

1). Each experimental group consisted of eight rats

2) The figures represents mean + standard deviation, and of the same column two values sharing
the identical alphabetical letter are significantly different at P<0.05

3) Feed intake / body weight gain

4) Apparent digestibility, Feces were collected from each rat for the initial 8 days of the regimen
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Effects of dietary amylomalze starch on organ size of alimentary tract in young '

rats fed a cholesterol free diet for 28 days (Exp.1)

Groups? Stomach®

Small intestiner

Cecum

- Large intestine

with content i tissue. . °

Ordinary corn starch.

Raw 10.45£0.06*P 2] 1.52:4£0.15%"

Roasted 0.4940.09 |1.45+0.16%% |
Amylomaize starch | ' | ‘

Raw 0.524+0.06%

Roasted < 10.52+0.06"

1.05+0.34*9| 0.2240.09%>{ 0.28£0.12>Y
1.4540.16%%10.24+0.07%9 | 0.32£0.06%9 . :

3.02+£0.60>¢ {15.00+£4.69>9'1.92+£0.55>< | 0.45%0.16>°

1) See the footnote 1) of Table2.
2) See the footnote 2)of Table2

_ 3.68+1.10%912.71+3.67>9(2.09£0.79>¢

0.524+0.14%9 .

3) Organ sizes are expressed as relatlve weight to ev1scerated carcass -

- Table4 Effects of dletary amylomalze starches on the lipid content of serum and liver
.. -in young rats fed a cholesterol free d1et for.28 days (Exp 1

Serum ’ leer ' o

Groups? : Epididymal

P Cholesterol Tnglycerlde Total lipids | Cholesterol | Triglyceride |  fat pads®
‘ | (mg/100ml) | (mg/100ml) |(mg/g tissue) | (mg/g tissue) | (mg/g tissue) _
Ordinary corn starch o 4 , . o

Raw %+ 9ab | 85+26 8+ 9 2.2+0.5 | 18.8%6.5 | 1.40+0.26

- Roasted | 86+10.. | 78%15 85+ 1. | 2.7£0.5 | 20.9+2.6 | 1.70+0.08

Amylomaize starch - - , N ‘ .

Raw’ ' 82+10% 43%21 70+ 6 1..~9i0.2 | 16.9+6.0 | 0.78£0.21

Roasted | 76£11Y 58410 81£1 | 2.4%0.1 | 10.1%13.4]0.94%0.24

1) See the footnote 1) of Table2 -
2) See the footnote 2) of Table2
+3) See the footnote"3)’ of Table3

L — 92 =




RE UL B T R © BEREME DA T S 0 A A XBHA T v KO VAT o — MBS & BT ZEAFRICONT

BMFIVAT o= NERBLUAETLTBY, 73
A4 ZRIGDMIBEI VAT 0 —VOIERSEIZ T3
¥ — #?®ﬁﬁ%75k%t?(é@?ﬁ&wgt%ﬂ
bl -
E7% ux4£ﬂ%%4ﬁﬁ®&%7/bkmaa
vl 28 AREE L7 B 2 D#ERIE Table 5, 61—
ELTRLTH, Table 5 CHMFOBAE, HEX
b8 L OEEIRCEHAIL 2 ESROENERIL S
bl o ¥ Al
BEEPBAYSEAMREERL, TE NV EwavEHICH
NBEARMBHEET 2V SR L. g7 30X4X
B, SET v b LRRD, BERC VRN LR
EREHT v FOHELEEC b HEE2E5Z2, WHBREE
BOERL IR, 28 HEHIZZEH T C/NEDORAIEE S
niz, Lal, B EBOES L CRTFBOAB~D
BEITAA LD SNz, Table 6 1KHS v ¥
DEBEERCHBLIZT 7 S04 2BHOE SRS
FANCER U, 7 3824 XBHOmEI VAT o—

730 x4 ZEBIRHT v ML THEBE

METEBRERS Y PfBW I 5B 14ER IR
TTIHRbN, 28 B ¥ T OMERIDFEESE L 2. i b
U7V ) FIERNLTH7 30 X4 XBHmEa v
AT =N OHE L RFER TR 2 0 &L, [
BN THIBEEOEILEL, 8HBIC7 I 0 24
ABHEEZ v PO ) )L FEDEBETHEES A
ttt8§D,3VXTU—w«®%@@ ben&m
57, ’
ﬁ:vzrn—»ﬁﬁm7 ux%XM%wﬁm
FEBEWRL U TEZ LT 9 x4 XB#% % 28%
BIML7zavAFo—= Ve BHBEEEBRAEYL, Y155
v Mz 19 HEKRE L 72 EBR 3 D#ER % Table 7, 8, 9
CE L, FEYMERTHLRREOLEZ, 2V A7

C—VERMBOBE LA EL LTEENYER Y
- R BRTIIRAG SR LT o1, A VAT u—LR&

FPRAVWTERESOMED Vv A5 u— S i45E %
FD L & OHERR SN HBERREREBEOR
DI, Table 7c&ET v P OFEHEPOKE

Table 5 Effects of dietary amylomaize starch on weight gain.and size of alimentary tract
in adult rats fed a.cholesterol free diet for .14 or 28 days(Exp. 2)

Cecum
comt | S e g [
g g & content 1S5u€

Feeding period of 14 days . | R R

Normal corn starch 505 —14 285 1.24 2.21 2.32 ‘0.44 | 0.82

Amylomaize starch 516 - | "—45 167 1.45 - 2:56 8.89 1.49 1.00
Feeding period of 28 days ‘ ‘ ’

Normal corn starch 478 |19 | 609 1.29 1.94 2:11 1 0.56 0.69

Amylomaize starch | 485 | —52 | 454 1,34 2.9 | 12.55 | 2.40 | 0.89

1) Each experimental group consisted of three rats, aged about 4months L

2) See the footnote 3) of Table 3

Table 6 Effects of dietary amylorhaize st:éféh,o‘ri ghol'eétero'lland‘ friglyééride '
levels of serum and liver in adult rats fed a cholesterol free diet for

14 or 28 days (Exp.2)

Serum

Liver o _
Groups" Cholésf.erol " | Triglyceride | : Cholesterol Triglyceride
. . ‘ (mg/100ml) | (mg/100ml). | (mg/g tissue) | (mg/g tissue) |
Feeding period o% 14 days : : .
Normal corn starch 93 75 3.1. 29.9
- Amylomaize starch 77 61 A 3.4 32.3 -
Feeding period of 28 days , _ ) o '
Normal corn ‘starch |- 86 67 - © 3.5 . - 313
Amylomaize starch 66 49 . 31 . 19.1 o

1) See the footnote 1) of Table 5
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Table 7 Effects of dietary amylomaize starches on growth and feed efficiency in young
rats fed a hypercholesterolemic diet for 19 days (Exp.3)

Groups? Imtlal( \Svelght Body w(eéght gain Feed( ér)ltake comiii?on”
Sucrose _ 86+ 82 85+18 237i54 2.84i0».‘24 ‘
Normal corn starch 86L 6 87125 237144 2.94+0.61
Amylomaize starch

Raw 86+ 8 73+16 224+36% - | 3.09%0.31
Roasted | 86 7 73+£30 12191467 '3.27+0.93
Pregelatinized 87+ 3 102+ 8 27012 | 2.67+0.16

1) Each oxperimental group consisted of eight weaning rats

2) See the footnote 2) of Table 2
3) See the footnote 3) of Table 2

Table8 Effects of dietary amylomaize starches on organ size of alimentary tract in young
rats fed a hypercholesterolemic diet for 19 days (Exp. 3)

Groups? Stomach® {Small inteétine Cecum _Large
. with content tissue Intestine
Sucrose 0.72+0.062 2.85+0.63 |1.65%0.66>Y |0.35+0.15>P 0.48+0.11
Normal corn starch | 0.58%0.09 2.42+1.42 |1.42£0.29%4(0.29+0.10%4| 0.40£0.19
Amy‘llomaize starch - , .
Raw 0.59+0.05 3.56+0.58. {9.36+2.32>° [1.15+0.38> 0.51+0.17
Roasted 0.62+0.05 -2.87+0.18 [4.27+0.85%Y [0.50+0.035%9 0.62+0.23
_ Pregelatinized 0.56+0.06 2.62+2.13 (2.30+0.46° 0.421‘0.06” 0.42+0.07
1) See the footnote 1) of Table 7 ‘ ' '
2) See the footnote 2) of Table 2
of Table 3

3) See the footnote 3)
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Table9 Effects of dietary amylomaize starches on cholesterol and triglyceride levels
in young rats fed a hypercholesterolemic diet for 19 days (Exp. 3)

Serum ¥ Liver " Absorbed
Groups " Cholesterol . | Triglyceride | Cholesterol | Triglyceride cholesterol ¥

(mg/100ml) | (mg/100ml) | (mg/g tissue) | (mg/g tissue) | (Me/day)
Sucrose 346 £5540)2 | 11643900 52.1+ 4.9 33.2iil.6a) 77+14
Normal corn starch | 268 +25*¢ 50+25% 50.2+10.3 |46.9%10.42b>< 6712

-Amylomaize starch A )

Raw 432+1329. 424129 54.1+ 6.6 |27.9% 6.49 69+12
‘ Roasted 274+51» 57+19¢9 - 46.3+ 8.1 [43.2%+10.5 61 ilS
Pregelatinized 257 +44° 82128 45.7+£12.5 {35.0% 5.9¢ 64+14

1) See the footnote 1) of Table 7
2) See the footnote 2) of Table 2

3) Blood was collected from fed rats

4) Ingested cholesterol—excreted 3 8-OH sterol in feces

Table 10 ' Effects of dietary amylomaize starches on fasting choleéterol and triglyceride
levels of serum and liver in young rats fed a hypercholesterolemlc diet for 10
days (Exp. 4)-

Serum ¥ " Liver Absorbed
Grp ups”’ Cholesterol Trlglycerlde | Cholesterol Trl lyceride cholesterol 4).

' (mg/100ml) | (mg/100ml) | (mg/g tissue) g/g tissue) (mg/day)

Sucrose 1524372 120£36% 43.2+ 7.9 31.8+ 6.2 10017
Normal corn starch 122439 - 73123 50.94_- 10.7 .| 42.9% 8.5% 93+£23

Amylomaize starch ‘

Raw 20984 594107 | 44.2% 7.4 | 39.8+12.6 80+12
Pregelatinized 141452 85138 v 43.2+ 7.3 33.3+ 8.1 96+18

1) Each experimental group consisted of elght rats
2) See the footnote 2) of Table 2’
3) Blood was collected from rats fasted overnight
4) See the footnote 4) of Table 9
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