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1.1.1 #H&L5XA

AR TR 1L 8 kS k11, &
Y22 8 T AR B AR A SR ) T v AR L AR
WH 150 g/L NaOH % 100°C 25 & 6 h. B &Pk %
ZFhrE, B 20 g/L By H,SO, W 121°C KW 30
min, R FEGEG 2 vk TR ar, B R, 44
K0 B I R RO A R F 5 B I E T O
LR A IS IR A BR 2 ) 5 SRR e 1 A SR B Ay
) 5 A2 EK Ry A T R VS R R 2 TR L AR OB
LGP R T (A A REIPNRE R T A B
s Ca Mg K Na 550 5 b5 1 B H FE Z A8 #EY)
RS R VR 1000 pg/mL; HNO, fii g2l g A
IR 2E R s HCLO, AR %4k, W R B0 Ak 27 1l
mi A PR B FEA R B o A At
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Wroeri sl B 2 A~ A R E 2 (20042200 g K
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oK OCHRFAM 12 h/12 h, KRN 7 41,841 10
U A2 K RRUPE L Al RDRE 4 m A 1096 (W /WO Y
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B R ARG L4 ORRWE 2P 4e R R 8
JEAEEE N 6+ 1 1+ 1 ¢ 1) F A2 #k 456 5 13 2F 4k, SL )
TaBER 3 E B 35 %% 42> (American Institute of Nutri-
tion, AINDHfE Hy 1 3 F T B AF 10 w6 U7 20 4 19 488 1 43
TRk BB AIN-93M, & T 58 T B 5 87 3.6 .
BT g 855 g B 0.5 g HIARIHZE WA 48 h 548, Jit
Z A ORIR A A) AE TR IUAE & A
1.1.3 MBELHZAE

JE W43 5 6 3 I (NOVAA400P) iy [ £ [
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B 1R A5 A B2 ) 5 B B 50 AN B A R I R T
Mg AR A R A B A 40 mL,
1.2 A&
1.2.1 KREBEMRBEZRALE

FREU 1 g fEMIEE S . mA 0.5 mol/L HNO, 100
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L 1) HNO, & S5 8, RIS 18 A .
1.2.2 KR EARTF ik RAC- BRI BT A 2

PRI 1g FEDUAE S o I A& I3 B L in 4
fe b 2 O L AR SR B AT KAk . KA AR R
600°CHE&E 2 h, FHIR = 700°C F 4L 2 h, H AR =
800°CHFLE 2 h, FF H BEAP ¥ 40 B R 3 3, 132 3 s
AR (HNO, : HCIO,=9 : 1) 15 mL,¥3HHE T
HL B B AE 150°C T 4R 2235 fif B 2 WO 58 2 TH 2%
FRAR SR 5 R TR IR 78 2 /D BRI AR 4K 2 IR,
B 15 mL 4R 8L M ZE T, &5 A 10 g/L 1y
HNO, EW R IFE 2 E 100 mL, M@ /5 10 g/L
HNO, 3 7 B, 15 2] 7 0V
1.2.3  RFRKEEEE N

FEFNEEHL 0. 1 mL FFIIVE W, A 10 g/L 41k
0 2 mL, @2k 7.9 mL, #8457, 5T WOROG A E R
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Ao TR WO 15 A HE AR R I A ES AR SR L
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Table 1 Working conditions of atomic absorption spectrometer
i i3S e 4% i R = 23 S i it PSRN
El - ¢ Wavelengh Gap wdith Combustion Air flow Acetylene Lamp current
emen (nm) (nm) height (mm) (L/min) flow (L/min) (mA)
p %EF 766.50 0.7 7 13 2.0 7.0
otassium
Ll
Sodium 589. 00 0.7 7 13 2.0 7.0
C 1% 422. 80 0.7 8 13 2.0 7.0
~alcium
M s . 285. 24 0.7 8 13 2.0 3.0
agnesium
1.3 #iEAbIE Y20 B, M s R A VEER BCR TR KA -TR FR TH

JH SPSS19. 0 e it 47 b 25 Pk 43 A, 1T 5 46
BLlx£S F£R,P<0.05 WEFBEME., WP ILE
WCRIT A 2

W BT R W () =
A — B2 AR

A
2 BREHSW

7 T 4 38 77 R RO R B R

SR FH A b B g s P %) 50 AR B T7 325 X 26 A AR it i
T Yoe R . R 2 T LI e B A g B 2F
R2 AHBAELTENRRER

X 100% .

2.1

Table 2 Extration results of two kinds of pretreatment methods

fiff LU R IE IR AR T A4 2R R S on R 2 AR B3
PECP <20, 01) s — Ay JUZ B L A 4 HOHT 1R ok 12 48 il Ak
TR AL AL BT 1 45 R b it R 2 R A
ARFMEP 0.0, @ Jm e T IR IR AL
PREE AR AR 2 FE IR SE R P EL IR A e 2 MR A K
PR TR B BT S B RE L FE A R OR i Y
£ AT 4l X A B A AR R B0 I B T R AR AR A
AR LLSE 4R B TN 40 R8N 25 5 1 1k 4 s R
TR IRA TR R i 245 2R O AR F) 32 28 DRI T RE R v
i T Ak P A I TR R T A 2R AR R

g TRMEHPHET Y ITE G

Mineral elements content in 1 g dry feces (mg)

205 AL B 7
Group Pretreatment methods ap P i P
Potassium Sodium Calcium Magnesium
é?%t:‘?éﬂ JF%?}?%*&E'K@E?%%
Cellulose group Dry ashing mixed aicd di- 0.90+0.33" 0.6840.37"" 55.3049.50" " 2.3940.61
gestion
2y 3 =L FH
%{f{i&e . 1.4640.29 1.14+0.26 25.8844.41 2.1640. 28
cid extraction
B4 T KA TR R T fift
X e Dry ashing mixed aicd di- 3.0240.90" 0.8640.28 89.38+11.00" " 3.9640.61
ylan group gestion
]
E&{.i&% . 3.84+0.85 0.864+0. 25 61.9145. 30 3.9140.51
Acid extraction
- T A IR
Pectin Dry ashing mixed aicd di- 2.16+1.07" " 0.85+0.41 66.59+12.00" " 3.332£0.56
ectin group .
gestion
23 S Y=
M%&% . 4,3841.86 0.9940. 25 44,19413.96 3.26740.56
Acid extraction
S Tk e A - R
nalin Dry ashing mixed aicd di- 1.2940.49" " 0.60+0.18" 77.69422.00" " 3.87%£1.23
nulin group o
gestion
2y S Y=
E&%&% . 3.224+0.73 1.0240.22 55. 60414, 04 3.60+0. 62
Acid extraction
s TR A I
= Dry ashing mixed aicd di- 1.7040.48" " 0.96=+0. 30 105.274+8.30" " 5.7340.95

Konjak group gestion
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Continued table 2

Lg THRMEHHT YTR S

215 Tk 3Gy Mineral elements content in 1 g dry feces (mg)
Group Pretreatment methods p 0 i P
Potassium Sodium Calcium Magnesium
TR e = A=
Eﬁ/ﬁ&h . 3.32%£0.67 0.95+0.43 75.1646.00 5.0740.57
Acid extraction
REd T IR AR-TR TR T itk
Blend of dietary fi- Dry ashing mixed aicd di- 1.90+0.45" " 0.6240. 36 89.484+29.62" 4.514+2.34
bers group gestion
Ay Y2
M%&TE . 4,0441.07 0.77+0. 36 58.00+14. 12 3.65+0. 69
Acid extraction
IR T KA TR TR T fife
Wheat bran group Dry ashing mixed aicd di- 1.5640.26"" 1.0140. 48 76.06+5. 43" " 5.484+0.74
gestion
TR Sy=AE =
IR 3.014+0.55 1.25+0.77 54,9245.06 5.02+0.48

Acid extraction

W T KA TR R R SRR R FERT I, x RN 27 W3 (P<C0.05), * x KR 26 F MR i 3 (P<<0.01)
Note: Comparison between dry ashing mixed acid digestion and acid extraction, * means significant different (P<C0.05), ¥ * means very signifi-

cant different (P<C0.01)

2.2 TR AL IE 75k B A0 AR B R 36 101. 21 %6 56 W 79 o 75 32 43 31l 44 B — A0 85 50 R — 47
R TR E AN RS M I R R SR B PSR TIATIY . R VA R B AL BT A 25 Rk AT

HWHICER LT KA -TR R I ff 42 BUES JC R AT s B0 VBRI 580, I3 Ak - TR TR T e T Ak 4 oy 75

MR g0, 45 R 3R 3 Fron: 85 i mbr MU 2 S5 RHEATES B T IR

92.78%—98.33% , B By I 5 [H WL H 92.58%—

%3 TMFAIE R K AR E R

Table 3 Recovery rate of standard addition of two pretreatment methods

o - I ik W i iR
Elér\nent E}rou Background Add value Measured Rate of
P value (mg/g) (mg/g) value (mg/g) recovery (%)
4 Y 4
%‘@ . 'f’ﬁi'ﬂ 50. 59 30 80.09 98. 33
Calcium Cellulose group
A 4
AEAEA 90. 88 50 138.49 95. 21
Xylan group
5 4
?Eﬁfﬂ 61.46 30 90. 34 96. 45
ectin group
g
Ak 82.14 40 118. 25 92.78
Inulin group
ll‘é
eyl 100. 74 50 148. 25 95. 02
Konjak group
RA 4L - _
Blend of dietary fibers group 9. 12 o0 142.98 95.72
FERA = o
Wheat bran group 75.33 40 113.00 94.18
4 4]
e Hi 1.50 1.0 2. 452 95. 20
Potassium Cellulose group
H 4
ARE AL 4.12 2.0 6.070 97.50
Xylan group
£
?E&Z’rﬂ 3.75 1.5 5.281 101. 21
ectin group
g AN
ﬁj*ﬁ.'ﬂ 3.12 1.5 4.598 98. 56
Inulin group
24
eyl 3.30 1.5 1.758 97. 22
Konjak group
RA4 -
Blend of dietary fibers group 3.50 1.5 1.888 92.58
4]
IR 3. 10 1.5 4,499 93.32

Wheat bran group
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G £ HE XS T W o0 R O R B L3R 4 3R 5,
M 4 AT LA A B R R L £ A 2K AR Ak
SR AR R R ZE 3 by LR 4 LA T A Ak
L7250 BT W E R s A A R L, 25 4 3 AL ALR
JB A AT A AR R Al A% 2] RS L 5 R Ak
[IBAT GE i 22 5 o 6 A9 R U081 A B IR U R B R

A ) S0 0 4 B T AR A LI DR X TR B L B
1A B 1) 3 Vs P LU G £ &F 4k 2 [ 1) 25 4 25 57 T R
W AT A . AR 5 AT LA L X FAS TR, R
SR 21 0 B8 = 21 X 5 IR AR A RN i T 4 2K A A
JER L R WAL L i i 5 0F T B TC R, SRR 4 A B 4 B
iR 22 Bk vy, HorP E 2 5 2 Bkl 2 W) 22 5+ A
WL R B AR B W i R G R T8 R

94 26 » FLI v 45 A1 Bk M A3, B0 48 SR 90 4 AT
R4 TEINE LT 4R OB G0 R  A B

Table 4 Effect of various fibers on absorption of potassium and sodium

TR,

g FRERHT Y TESE 24 h 3FET Yo E Holt ik 1) T F W IR
e Mineral elements content in 1~ Excretion of mineral elements  Mineral element absorption
26 5 Dail fil . g dry feces (mg) in feces in 24 h (mg) rate (%)
Group (al}; ecal excretion
me #p Ll #p 4 o 4
Potassium Sodium Potassium Sodium Potassium Sodium
E & | . Co - . .
Cellulose group 0.96+0. 29 1.56+0.52 1.1140. 27 1.4540. 62 1.0940. 44 98.7642.19 95.5444.19
H 4
ARl 1.2240. 44" 3.8440.85  0.860.25  4.71+1.97" 1.0740.62° 96.23+1.55"" 97.06=1.40
Xylan group
4
e 0.5740.25 4.38+41.86  0.9940.25  2.7041.67  0.58-£0.30 94, 243.66" " 95, 6+2. 15"
ectin group
"
%*ﬁ'ﬂ 0.70£0. 26 3.224+0.73 1.0240. 22 2.244+0.96 0.69+0.25 97.5940.83" 97.36=%0.85
Inulin group
24
gf'ﬂ 0.65+0.19 3.3240.67 0.95+0.43 2.1940. 84 0.622x£0.35 97.2+0.61" " 97.14=%1.44
Konjak group
poaes il
Blend of dietary 0.69+0. 26 4,04+1.07 0.77+0. 36 2.83+1.36 0.54=+0. 30 97.54+1. 26 98.37+0.94
fibers group
4]
2 BRA 0.63+0. 14 3.014+0.55 1.2540.77 1.9140. 46 0.75+0.41 98.73+0.18 97.39+1.58

Wheat bran group

TE G EBAR I, » FREREF(P<0.05), » » FREFHEFEP<0.0D
Note:Compared with wheat bran group, * means significant different (P<C0.05), ¥ * means very significant different(P<Z0.01)
Fx5 TAEABEAHEI . EREEWHNE

Table S5 Effect of various fibers on absorption of calcium and magnesium

1g TN YIRS 24 h FBEFT Yoo R

Mineral elements content in 1 Excretion of mineral elements

) 76 3R W iR

Mineral element absorption rate

, I Excretior ﬂ
205 Daily fecal g dry feces (mg) in feces in 24 h (mg) %)
Group daily fecal excre
tion (mg) )
5 B 5 B 5 B
Calcium Magnesium Calcium Magnesium Calcium Magnesium
EARY S | . . . . -
Cellulose group 0.96+0. 29 55.3049.50 4.43+0. 46 53.41417.93 2.234+0.90 70.79+8.58 78.65429. 45
REEREAL . - . . R .
Xylan group 1.2240. 44 89.38+£11.04 3,95+0.61" " 110.32+44.47" 4.87£1.98 40.05=+20. 89 73.789. 45
4
I%E&'ﬂ 0.57+0. 25 66.59412.06 3,3340.58" " 39.21+£13.61 2.02+0. 89 62.16411.06 59. 44435, 47
ectin group
"
%*}/}'ﬂ 0.70+0. 26 77.69422.06 3.874+1.23" 51.96+£19.80 2.73+1.48 57.92414, 41 79.0549.63
Inulin group
4y "
%qi,ﬂ 0.65+0.19 105.2748.32" " 5.73£0.95 69.36+22.98 3.83+1.48 34,79+12.90" " 65.58+9.40" "
Konjak group
RE4
Blend of dietary 0.69+0. 26 89.48429. 62 5.4440. 41 64.84435. 24 3.794+2.92 61.31420. 22 77.74416. 45
fibers group
4
A BReA 0.63+0. 14 76.06+5.43 5.4840. 74 48.30+9.08 3.4740. 66 68.42+3. 06 80.94+2. 86

Wheat bran group
WS EHAN L, » FREFEEP<0.05) ., » *» FIREFHEFEP<0.0D

Note: Compared with wheat bran group, * means significant different (P<Z0.05), ¥ * means very significant different (P<Z0.01)
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WA UL R 58 A 0 fi R A B 1 27 4Tk st i
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SR R 15 12 4 0 45 70 28 EAT TR AL B L 4 BUE Ak T3k
TRAY TR TR W5 e B AR 09 45 % —75% , 16 B IR 15 15 4
AR LVEES B T i B . AW R X T R 4
JEERRAZME REEREH TR TEN . 4
R T4 B TS LB o0 R Y TIAL B ECR A TR KR - TR
3.2 AEBERTHETT YT E R G

WY TR WL E B R AN B RA T
W70 2 485 T A A 5 SR Ui S B U A R R AR R A
Dy WS R L . RE R A YE T HA R R
SE OWEWETR SL S R I SE AT, W DA (B A A JE L
R 4 B B A /NG AR Bk s e e
S 2 Wl 3 AR W G e R T L 0 A A T R B T TR
FLIR . & il pH 8 R A%, 5 i ok A #F 4 8 2+ 7
55 fi B0 e B AR AT L R I T ) O
WAL 118 5% W) 2 /)N g 0 45 Wi 0L B A D A 245 3% L — Oy T i ok
W F 38 AV /0N Ji ALk f R AL S — T T 3 o T e o 7 285
IR WY T RS W . xR L S T
VRS R, B B AR AR B T 59 /N R T AT IR
() 32 3 o, A 2 R) 25 S {H A5 e JUT A 4031 4
KEBAEP BT R . i TS B e K,
i B £ 2 B A 5 1 B A VR R (75 0 R I SR
FEN TR A, 0 A R Wl R A 34, 79%—
70. 79% JEM WU R O 59, 44 %—80. 94 % , i FT A
2 ) 1 B0 R T W WSO A R T 94 06, AR R W) 0T
5B L AR 22 S 4

R B 27 2 0T ) 76 R I W R A A A 27 T
IV EEL I B R 0 Ao R £ A i A 4% A O
P AE F A BN 45 A 00 B 1Y L J5 & 8 G 5 B 21 4k 4 vk
RANORG BE 75 B AR L 2 T AR AE X ) oT 3 R 4 A AR
RS R 1 48 2k 0k 2 5 AL R i B 1 I R R

Wi P TR W) — A BN R AR AR
0 JBE 00 15 B B W i A T A A A, R
JC DR A SR AT L2 A 25 1 o (5 Sk DA TG fie 3 55 Y
HE R ST AT DU S 45 45 85 B I LR R &
B BRI R R, SRR R TS A L
s S A L A9F 50 U ) £ 4k 3% RVl 7E S5 24 2l ) b R AR M
ORI D0 B B 2 5ot M T O A e R T A R A B
MR N A 47 550 o K AR 25 4 R A/ 1) 8 8 R AT DR I X
Yy oC R AE I 100, 4 T4 o0 3R 0 4 457 18 50 R 110
WK RS2 B A BT R D I B — R R
214 VR Z2 BB TR IR A 49k B AT G B 4 o0 3R Ol
(9 45 FI 20 AR S UE W 4k 2% T4 1 W A s T
ARRNELARBE AL /T H A2 5 0 86 1 N T 22
BRAL R T HABAL A HE TR W] 485 5 ) 4 B2 70 2y
SCRRRESC R B R WERR E L i et O R B T R
TE B B W, A0k UL 1 B PR R R AT 4 B
2R T R RN A AR B E T o0 R Y

4 it

ATRIG T TE R B AR ML R IR Ak 4 T
T LA MCR LB T A7 4 R AR Bk A s £ 4
B2 R AL A Bk A IR A R I A T A Ak L A
ARA UL 5 A SR L FIHE S LA B ) R b B AR T
A BRA AT Y 3L BEF AR Byl B R R T
ERAL L AE R AT R AL . T LT S5 2 R R 1)
L ER WA B B DR ER AN [ A R 4 A o AN [ £ )
TR A G AR RSN JCHX T M e R G A 4e )
EREERT MoK, Hittkah s 5IEe
Py Jie 5 IR B AT e R X M T R 2R A AE T
77 2 4 T PPAN AN [ IR B 21 4 x5 i ) oo 3R AR i/
30 IO AT AR P9 A AR R R B AR SEBIE ST

5% ik
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Determination of Mineral Elements in Rat Feces and Its Absorp-
tion Characteristics under Different Dietary Fiber Diets

ZHOU Yuheng',QIN Xiangxiang' s HU Cunjie’ sCAI Aihua' ,CHEN Haishan'

(1. Guangxi Key Laboratory of Functional and Phytochemicals Research and Utilization, Guangxi Lignocellulose Biorefinery Re-
search Center of Engineering Technology,Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Acade-
my of Sciences,Guilin, Guangxi,541006,China; 2. College of Chemistry and Bioengineering, Guilin University of Technology,Guil-
in, Guangxi,541006,China)

Abstract : Mineral elements are important components of the animal body and play an important role in main-
taining the normal physiology of the body. The absorption and metabolism of mineral elements are closely
related to dietary fibers. In order to study the effect of dietary fibers with different structures on the absorp-
tion of four mineral elements,atomic absorption spectrometry was used to detect potassium,sodium,calcium
and magnesium in rat (Rattus norregius) feces in this article. The extraction effects of two pretreatment
methods on mineral elements were compared,and the effects of seven dietary fibers on intestinal absorption
of four elements were compared. The results showed that dry ashing method was more suitable for the ex-
traction of calcium and magnesium elements, while dilute acid extraction was suitable for the extraction of po-
tassium and sodium elements. The effect of dietary fiber on the absorption rate of calcium and magnesium
was greater than that of potassium and sodium,and the overall absorption rate of calcium and magnesium was
significantly lower than that of potassium and sodium. The potassium absorption rate of cellulose group and
wheat bran group was significantly higher than that of xylan,pectin,inulin and konjac, while the sodium ab-
sorption rate of cellulose and pectin group was significantly lower than that of other groups. For calcium ab-
sorption rate,xylan and konjac were significantly lower than cellulose and wheat bran group. The magnesium
absorption rate was the lowest in pectin and konjac group.and highest in wheat bran group. The difference
was significant. The conclusion is that different dietary fibers have different effects on mineral metabolism.
Compared with wheat bran group,xylan and konjac reduce the absorption of calcium. Pectin reduces the ab-
sorption of potassium,sodium,and magnesium. While the absorption rate of cellulose and wheat bran to min-
eral elements is generally greater than that of other dietary fibers.

Key words: dietary fiber, mineral elements, pretreatment, intestinal absorption,atomic absorption spectrome-

try, feces,Rattus norregicus
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