MR B MR Modern Food Science and Technology 2016, Vol.32, No.12

RS: W KRR EITZ SR &I RZ N

TR, SKARE, REW, Xfc, ZR, 18, REF, ek
(BREFRAXTAFR, AEEEL 014140)

THE: KA T RS K RME AL SRR T, F32 3 Wistarfd K A 420, *TRBLL. 20% RS;40.
40% RS;284760% RS;28, 48453 A E s b4 490%. 20%. 40%A=60% 24 RS AR, R H135 d. KA KR FHBCkEHm)
EAA BME. . A £ WRATHFERATY TR B5E, TARBIE,. 4RET: 40%RS;284260% RS;40694%
FNFNE G TR (p<0.05), 40% RS;28F260% RS; LI 4k8F & T B4 (p<0.01), sRLafefibin ey k. £F4ke94F
ERALGATFEL (p>0.05), 40% RS;204260% RS;LLFMA M E S, AL T TiMFe. TiauHFe/EFed T BLLF20% RS20
(p<0.05). MARSHBRANZIGAEEABNE . DA g N ZT MM TEEMn/ EMnE X, {2 27 RnitFEL. £RE9,
RSP KR T OMfa g P 4kahia/Z, 35 T KREATE9RG RSy K RMn g BOECT A8 1R 3EAE A .

EBIE: RSy 4 45 RWLAUKE

NEES: 1673-9078(2016)12-55-58

DOI: 10.13982/j.mfst.1673-9078.2016.12.009

Effect of RS; on the Absorption of Iron and Manganese Trace Elements in

Rats

LI Shu-rong, ZHANG Li-ping, AN Jian-gang, LIU Hong-yuan, MENG Pei-jun, JIN Min, LIANG Qing-qing,
ZHANG Ling-yan
(Public Health Department, Baotou Medical College, Baotou 014140, China)

Abstract: The effect of RS;-resistant starch on the absorption of iron and manganese in rats was studied. Thirty-two male Wistar rats were
randomly divided into four groups: the control group, 20%-RS; group, 40%-RS; group, and 60%-RS; group. The starch in the basic feed was
replaced by 0%, 20%, 40%, and 60% RS;, respectively. The duration of the testing period was 35 days. The amounts of iron and manganese in
the feed, feces, serum, liver, hair, ileum content, and cecum content were determined by flame atomic absorption spectrophotometer and the
apparent absorption was calculated. The results revealed that the apparent absorption rate of iron in the 40%-RS; and 60%-RS; groups was
higher than that in the control group (p<0.05). The iron content in the liver of the 40%-RS; and 60%-RS; groups was also higher than that in the
control group (p<0.01). No significant difference was found in the amounts of iron in the serum and hair between the control group and
experimental groups (p>0.05). The amount of soluble iron and the ratio of soluble iron/total iron in the ileum and cecum contents of the
40%-RS; and 60%-RS; groups were higher than that in the control group (p<0.05). With the increase of RS; intake, the apparent absorption rate
of manganese, soluble manganese, and the ratio of soluble manganese/total manganese in the ileum and cecum contents was found to increase,
but the difference was not statistically significant. This study demonstrated that RS; increased the solubility of iron in the ileum and cecum and
effectively improved the absorption of iron. RS; might also promote the absorption of manganese in rats.
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Table 1 Body weight, feed intake, and the amount of feces for the different groups (x+s, n=8)

ikl x4 20% RS; 48 40%RS;#0  60% RS; 4L

WA E /g 181.56+16.11  179.43+17.95  181.71£13.79  185.38+18.27

AARE/g 322231218 330.00£24.15  342.11+27.84  331.56+34.28
B ¥ %/(g/d) 3.58+0.32 3.69+0.29 3.90+0.36 3.65+0.25
KEF/(gd)  16.07£1.70 16.93+2.82 17.19+1.11 17.08+1.74
HEF/(gd) 5.64+0.85 5.75+0.62 5.71+0.78 5.60+1.68
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Table 2 Weights (g) of liver, kidneys, spleen and liver/body, kidney/body, spleen/body for the different groups ( XS, n=8)

ikl xR 20% RS; 48 40% RS; 48 60% RS; 48
Mg 11.59+2.66 8.31+1.92 11.16+2.33 12.38+2.85
KE/g 2.13+0.48 1.89+0.46 1.99+0.37 2.23+0.39
% /g 0.61+0.10 0.570.15 0.48+0.07 0.61+0.08

TR % 37.82+1.01 28.24+1.23 3.69+1.03 3.96+0.99
B R% 0.70£0.17 0.51+0.25 0.66+0.17 0.60£0.30
FEIAR% 0.23+0.01 0.15+0.08 0.16+0.04 0.17+0.08
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Table 3 Apparent absorption rates of iron and manganese in

the different groups ( x#s, n=8, %)

Sl BB 2R 20%RS;20  40%RS;2H  60% RS; 2

Fe 22.18+2.15  23.95+2.97 26.17+2.81* 28.96+2.98°
Mn 1095298  11.04+2.16  13.68+3.18  14.43£3.63

7E: a Gt EBALIER p<0.05.
23 RS;xtiuiE. . BH#&54E4 BN T

TAGERIEIR, 40% RS;41A160% RS2 ki)
ErEE TR (p<0.01), BB E N AFa
Z sy mATERIIRS A, KR RN & ] R
BN, Rt B ULHIRS SRt 7RI, AT REXS B
PRk = ARG .
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Table 4 Contents of iron and manganese in serum, liver and

hair in the different groups ( xts, n=8)

TE kil S/ (ug/ml)  AF/(pg/g) 2/(ug/g)
T8 4R 13.26+£2.78  108.34+32.87 80.75+6.65
Fe 20% RS; 48 12.76£2.89  125.48+31.78 79.89+10.35
40% RS; 20 11.914+4.15  142.43+20.24* 77.66+£7.33
60% RS; 48 13.51£3.94  159.42+24.95% 76.88+6.73
pogetd:] 0.060+0.022  2.442+0.476  9.96+3.57
Mn 20% RS540 0.067+0.032  2.542+0.521  6.24+2.99
40%RS;428  0.075+0.025  2.632+0.274  6.08+1.61
60% RS540 0.077+0.038  2.558+0.670  8.73+3.05

E: a ARG TR AR p<0.01.
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NS BNV Fe FIME % Fe/i
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Table 5 Total soluble iron and manganese contents and their percentage in the total iron and manganese contents in the ileum of rats of

different groups ( x+s, n=8)

st BE4H 20% RS; 41 40% RS; 41 60% RS; 22

ST Fe/ug 37.55+12.41 41.68+11.88 52.17410.53" 57.36+6.16°
T3 Fel%: Fe/% 215428 25243.1 28.7+3.6° 31.0+4.5°
STHM Mn/ng 2.05+0.57 2.25+0.42 2414039 2.45+0.44
M Mn/% Mn/% 6.17+1.12 6.80+1.34 7.30+1.87 7.42+1.12

JE: a G4 kAR p<0.05.

%6 EBARYAAMK. GRERSEHARYTRKSBIEMLLR( xts, n=8)

Table 6 Total soluble iron and manganese contents and their percentage in the total iron and manganese contents in the cecum of rats of

different groups ( xts, n=8)

R840 20% RS, 48 40% RS; 41 60% RS; 21

M Felug 7.39+0.78 7.28+0.86 8.69+0.67° 9.42+0.84%

T Fe/% Fe/% 32.2+4.1 31.3+2.8 37.6+4.7° 42.543.6"
T #M Mn/pg 0.234+0.022 0.296+0.015 0.331+0.019 0.414+0.027%

=Tz M/ & Mn/% 8.1+1.5 10.6+1.8 11.9+2.1 15.7+1.1%

E: a RESITRBAILE p<0.05; bAEAS 20% RS, ZLHLER p<0.05,

3 Zhig

ASEIGSERERW], RS; WL KA EYIE
Jon A B R AR RE » NG K 1 BRI AR
FEIN T R ERIE R, T RS; AIEEE 7O EREY)
W, FTRER R BRI A B Lo RS; —EFE
FE b RAE T Mn BTEARIE, R AIIRICRT e
e st -

BH Ik

[1] Sajilata M G, Singhal R S, Kulkarni P R. Resistant starch-a
review [J]. Comprehensive Reviews in Food Science and
Food Safety, 2006, 5(1): 1-17

[2] Younes H. Effects of two fermentable carbohydrates (inulin
and resistant starch) and their combination on calcium and
magnesium balance in rats [J]. Br. J. Nutr.,, 2001, 86(4): 479-
485

[3] Brown lan L. Applications and uses of resistant starch [J].
Journal of AOAC International, 2004, 87(3): 727-732

[4]  ZEEL O AN BUPETE A B D R it ALt R (0], 2
HERIT9T,2008,37(5):640-643
LI Min, YANG Xiao-guang, PU Jian-hua. Advances on the

58

physiological function of resistant starch [J]. Journal of
Hygiene Research, 2008, 37(5): 640-643

[51 SBRle, EREHUIETER AL S A B RERIE U 0], b DR
M2441,2008,23(3):63-72
WU Ying-long, WANG Yao. Studied on structure of resistant
starch [J]. Journal of the Chinese Cereals and Oils
Association, 2008, 23(3): 63-72

[6]  VEF2R KRN, I 2 A AU A A B DN RERI O SR D] AR &
+51hfi5,2008,11:47-49
WANG Xue-rong, ZHENG Tong, KAN Jian-quan. Study
progress on metabolism and physiological function of iron [J].
Journal of Cereals and Oils, 2008, 11: 47-49

[7] Younes H, Demigne C, Remesy C. Acidic fermentation in the
caecum increases absorption of calcium and magnesium in
the large intestine of the rat [J]. British Journal of Nutrition,
1996, 75(2): 301-14

[8]  #Z HEHUMEE R XK B )5 70 2K R MAC AR B2 i 9
(D] E PP R ALK 2£,2003
YANG Can. Effect of sweet potato resistant starch on the
absorption of minerals in wistar rats [D]. Chongqing:
Southwest Agricultural University, 2003

[9]  IAU&, B ot B R, A5 AN R RS 3R 3 F0R K AR N IR e



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

(10]

B AL BRL BRACET AR TT ] o A R,2007,
7(5):6-11

CONG Tao, CHEN Gui-tang, ZHAO Lin, et al. Studies on
influence of differ ent protein on the metabolism of micro
elements in rats [J]. Journal of Chinese Institute of Food
Science and Technology, 2007, 7(5): 6-11

A XU, BN A e S TR A Fac s AN I HEAE T
AEREAHIT U R V] A% AR #412,2006,20(1):60-63

[11]

WU Wei, LIU Xin, YANG Chao-chu, et al. Progresses in the
study of resistant starch and functional rice for prevention of
diabetes and hyperlipidemia [J]. Journal of Nuclear
Agricultural Science, 2006, 20(1): 60-63

Younes H. Effects of two fermentable carbohydrates (inulin
and resistant starch) and their combination on calcium and
magnesium balance in rats [J]. British Journal of Nutrition,

2001, 86(4): 479-485

59



