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(Data of Hokkaido Tokachi Area Regional Food Processing Technology Center)
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#F 2 Micronutrient contents in potato flakes

Potato flakes
Holkkai Northern Shadow

fractions of beans (2/100g powder) kogane ruby queen
(g/100g powder)  Adzuki Kintoki Tebou Water 6.5 4.0 57
Water 9.9 5.6 7.5 Protein 4.6 87 7.6
Protein 20.0 11.5 9.1 Lipid 0.5 0.5 0.5
Lipid 0.6 1.2 1.2 Carbohydrate 83.7 81.6 80.9
Carbohydrate 66.7 78.9 79.4 Soluble fiber 2.8 2.5 23
Soluble fiber 11.5 20.7 17.8 Insoluble fiber 3.6 3.6 3.5
Insoluble fiber 39.7 43.6 44.9 Resistant starch 1.0 0.8 1.1
Ash 2.8 2.8 2.8 Ash 3.7 44 4.2

PR L OWIEEDTIEIT DV Tk CBENERO 7 LS4 4 F 1 7 AR on -




Digestion & Absorption

SNTWVBEIIFAVYGR(FF 77 4%, ~
ME—) BXUIT7F 4 YUY HP (X575 4
. NWF—) LHBERZT 72 B4R
YOBEEEE., 7749 GROPYEEGE
(2 10 (DP10). +HFA X Y OFHEESERX 15
(TI5). 5754 ) HP DFHELSE I 24
(DP24) TH o7z (B 2),

EENEI Y 7 BEE D Fischer ZHES v + (H
BF v — WA - )8—1h, B 2B LEHv,
THBE B H 125 (HHHEI7:00~19:00). 2
H23:1C, BE60:5%DEMHTHE L
1 BRI ROBREAE TIMLE ., FkEHET
BEENFTEVEICS B Sy b
Whfvag, FEBR UL TIT 72,

BEBEIZENFN, AINOIG #HEFLLT
B iR IEEEREE (CN), HEEIT15% 5 —

FEEn Li-miRE AR (CF). Bigicd
INBEHUDENE—R %KL R EEHRL
TH 272777 47> GR#¥%S5% (DP10), +
BeA R G (TS BXUES 7740 >
HP #5.5 (DP24) & L7z

B 4EMEL., KIZBAMERE L.
AT AHHCHEIREDZE L T40. peer
feeding & Lz. EBAESLTEEREDFH
BTV RS HIMA TR 3 HRE CHME LRI,
- 30 TR Lz ESHMEMRTES v FIC
R Ty - VEHERESIC X o THEEL . ¥
BIXOEBRENE Lz, BRI EE N ERTE
EFETRHBHEL ., FRE-80CTHRE.
Witk — 30 CCHRE L.

FEE A BRI THWEIHEOL XY ek

] DP10

2 MMMUWM

TI15

-.,-_ Jiutmmmmmmwwm
DP24

I ER PO 5. ‘MMMMWAMMMMMMNWM_

2 Polymerization degrees of inulin DP10, tokachi inulin TI15 and inulin DP24

(Data of Nippon Beet Sugar Manufacturing Co.,Ltd.)
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%3 Cecal short-chain fatty acid (SCFA) concentrations in rats fed cellulose powder (CP) , enzyme-
resistant fraction of adzuki starch (AS} , enzyme-resistant fraction of kintoki starch (KS) , or enzyme-

resistant fraction of tebou starch (TS) for 4 weeks®

- Dietary group
Component CP AS KS TS
(nmol/g cecal content)
Total SCFA 26.0:89° 116.7 + 32.4% 126.2 £ 45.5% 99.4 £ 443>
Acetic acid 16.6 = 5.32 79.5+36.1% 84.9 + 34.5% 59.1 +33.0°
Propionic acid 531498 15.0+ 6.9 15.2+ 5.9P 154 + 6.0F
Butyric acid 4.1x18° 222+ 5.A4P 262+ 84° 249+ 6.9

aValues are expressed as means = SD for five rats. Means within the same rows bearing different
superscript roman letters are significantly different (p < 0.05) .
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# 4 Cecal short-chain fatty acid (SCFA) concentrations in rats fed control diet (CN) , Hokkai kogane
flake (HK) , Northern ruby flake (NR) , or Shadow queen flake (SQ) for 4 weeks?

Dietary group

Components CN HK NR 5Q
TORLECHA 53.9 + 24.5" 89.1+17.23 90.7 + 9.90 92.1+15.7
(pmol/ g content)
Acetate 429 +21.0" 69.3 + 11.5 71.2 + 9.8 72.0+13.12
Propionate 6.7+ 2.2° 91+ 3.02 8.5+ 1.7¢ 89+ 1.62
Butyrate 43+ 1.8° 10.7+ 3.82 11.0 + 3.12 11.2+ 3.3
Molar SCFA rati

oar rato, 80/12/8 78/10/12 79/9/12 78/10/12

Ac/Pr/Bu (%)

Values are expressed as means + standard derivations for five rats. Means within the same rows bearing
different superscript roman letters are significantly different (p<<0.05). Molar SCFA ratio = (acetate/
total SCFA) x 100/ (propionate/total SCFA) x 100/ (butyrate/total SCFA) x 100.
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3 Cecal anaerobes level (A) , Bifidobacterium level (B) and Lactobacillus level (C) in rats fed control
diet (CN), Hokkai-kogane flake (HK), Northern ruby flake (NR), or Shadow queen flake (SQ) for 4 weeks?
Values are means for five rats, with standard deviations indicated by vertical bars. A different lowercase
letter above each column indicates a significant difference (p < 0.05) .
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Cecal short-chain fatty acid concentrations in rats fed control diet (CN) , high-fat control diet

Values are means for five rats, with standard deviations indicated by vertical bars. A different lowercase
letter above each column indicates a significant difference (p < 0.05) .
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5 Cecal flora levels in rats fed control diet {CN) , high-fat control diet (CF} , DP10 diet, TI15 diet,

or DP24 diet for 4 weeks?

Values are means for five rats, with standard deviations indicated by vertical bars. A different lowercase
letter above each column indicates a significant difference {p < 0.05) .
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Abstract

This report describes our recent studies evaluating the prebiotic effects of indigestible sugar separated from
traditionally cultivated beans and potatoes as well as newly developed chicory harvested in the Tokachi area,
Hokkaido, Japan. The results indicated that the structure of starches in beans can be categorized as resistant
starch type 2 (RS, . Rats were found to have reduced digestibility of beans, probably due to the conversion of
RS, to resistant starch type 3 (RS, retrograded starch) as well as interaction with denatured protein formed
during the heating process. The study also found that intake of beans facilitated cecal acidfermentation in
rats, increased short chain faity acid levels, and lowered pH. Consequently, intake of beans was found to be
effective in improving the balance of intestinal flora. Potatoes contain starch composed of esterified phosphorus
as well as RS,, which is likely converted to RS, during the heating process. Administration of potato starch
also increased cecal short chain fatty acid levels, particularly lactic acid, The increased production of lactic
acid was found to facilitate digestion, resulting in increased amounts of fecal matter. Inulin derived from
chicory harvested in Tokachi area was also found to be effective in improving fecal fermentation, especially
by increasing Lactobacillus and Bifidobacterium levels, along with increasing total short chain fatty acid
concentrations. These results are in agreement with previous findings. Overall, it was found that beans and
potatoes contain resistant starch with distinct properties, and that these foods, along with chicory-derived inulin
demonstrated a health-promoting prebiotic effect through improvement of intestinal flora.
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