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Establishment of a method for determination of iron in
Pyracantha fortuneana polysaccharide-Fe ( [l ) complex
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Abstract ; In order to get the optimum conditions for determination of iron in Pyracantha polysaccharide-Fe (1II) complex
(PPC). The effects of O-phenanthroline concentration (w/w,% ) and its amount ( mL), ascorbic acid concentration (w/
w,% ) and its amount ( mL) ,reaction time_('h) as well as its temperature (°C) on the determination of iron in PPC were in-
vestigated. On the basis of single factor experinient , response surface software was used to further optimize the detection condi-
tions of PPC. The results showed that the optimum conditions for the determination of iron content in PPC were as follows:1. 5
mL 10% ascorbic acid and 3.0 mL 0. 1% O-phenanthroline solution were added successively to the PPC solution of 1.0 mL
of suitable concentration,and the‘absorbance was measured at 510 nm at room temperature after a water bath at 45 °C for 2. 0
h. The developed method had’good reproducibility and reproducibility with a recovery rate of 99.93% ,which can be applied
to detect iron content/in other plant polysaccharide- iron complexes.
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Table 1  Levels and factors of response surface tests
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The influence of reaction time( A) ,the dosage of O-phenanthroline (B) and ascorbic acid( C) , O-phenanthroline concentra-

tion( D) ,ascorbic acid concentration( E) and incubation temperature (F) on the determination of iron content from PPC
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Table 2 Design and results of response surface experiment
JKF- Factors
Sl A SR T B KR C HLUR L R WL
No. Reaction time Incubation temperature Ascorbic acid dosage Absorbance
(h) (C) (mL)
1 1.0 20 1.0 0.321
2 3.0 20 1.0 0.338
3 1.0 60 1.0 0.377
4 3.0 60 1.0 0.382
5 1.0 40 0.5 0.425
6 3.0 40 0.5 0.443
7 1.0 40 1.5 0.452
8 3.0 40 1.5 0.462
9 2.0 20 0.5 0.351
10 2.0 60 0’5 0.383
11 2.0 20 1.5 0.367
12 2.0 60 1.5 0.422
13 2.0 40 1.0 0.424
14 2.0 40 1.0 0.427
15 2.0 40 1.0 0.426
16 2.0 40 1.0 0.428
17 2.0 40 1.0 0.425
R3I FHEDW
Table 3 | Analysis of variance results
J5 ZHR -7 Fl A gz ¥175 FH P {8 B
Soruce of variation Sum of squares’ Degree of freedom Mean square F value P value Significance
i Model 2.70 x107 9 3.05 x10° 465.85 <0.0001 .
A 3.13%10* 1 3.13 x10%* 47.81 0.0002 o
B 4.37 x107 1 4.37 107 668. 81 <0.0001 *
C 1.28% 103 1 1.28 x10° 195. 10 <0.0001 s %
AB 3.60 x 107 1 3.60 x 107 5.51 0.0513
AG 1.60 x10° 1 1.60 x 107 2.45 0.1616
BC 1.32x10%* 1 1.32x10%* 20.23 0.0028 -
A? 4.80x107 1 4.80x107 7.34 0.0302 *
B2 2.00 x 107 1 2.00 x 107 2 989.90 <0.0001 o
c? 2.20 x10° 1 2.20x10° 337.11 <0.0001 .
5% 2% Residual 4.58 x10° 7 6.54 x10°
JABITH Lack of fit 3.58 x10° 3 1.20 x107 4.77 0.0828
iR 2% Net error 1.00 x 107 4 2.50 x10°
AN 2.70 x 107 16
Total R?*=0.9983 R34 =0.9962

T RREFMERFE (0.01 <P<0.05)," " FIREFMEMREZE (P <0.001),
Note: * indicated significant difference,0.01 <P < 0.05; * * indicated extremely significant difference ,P < 0.001.
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Table 4 Repeatability tests of the determination results
KEEH e mere me mer e o
Py R G R G R SEEE iR FH X v g 2
R . Absorbance Absorbance Absorbance Absorbance Absorbance  Average value 23 ) &l RSD
PPC concentration = SD
A A, A; Ay As A (% )
(mg/ml)
0.30 0.235 0.235 0.234 0.236 0.238 0.236 0.001 0.64%
0.70 0.546 0.542 0.544 0.541 0.542 0.543 0.002 0.37%

2.3.3 FTAMKTLH
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FESWI . FEARNFSCIE ST T, f AT 1 5L 56045
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247 0.002 8 F10.003 2, AHXTFRAER2E A 1. 27% FI

0.59% , EIPER L.
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Table 5 Reproducibility tests of the détermination results

IRER o e S Ve g B e HIXHRAEG
aB . Absorbance Absorbance Absorbance Absorbance Absorbance  Average value P i RSD
PPC concentration A A A A A A SD (%)
(mg/mL) 1 2 3 4 5 o
0.30 0.229 0.226 0.226 0.225 0.232 0.228 0.002 8 1.27%
0.70 0.534 0.535 0.542 0.538 0.536 0.537 0.003 2 0.59%
F6 REMRR
Table 6 = Stability tests of the determination results
SO WOLE W' e WG W WL WL XA R AHXS AR O 2
PPC concentration Absorbance _Absorbance Absorbance  Absorbance  Absorbance  Absorbance Aver'agf value & %D"E RSD
(mg/mL) A A, As Ay As Aq A . (%)
0.30 0.241 0.239 0.239 0.241 0.240 0.238 0.240 0.001 0.51%
0.70 0.552 0.555 0.553 0.554 0.547 0.548 0.552 0.003 0.59%
HA R TR AT, PR A A R O BE R 3 BRI

bt w2243 51 4 0. 001 F1 0. 003 , AH X b v i 22 73
S 0.51% F10.59% , GBI ILAE S #E 1.0 h Pyl
2.3.5 ek FEER

[ _E, Bidhl PPC ¥/ 0.30 £ 0.70 mg/mL )
FEf S 0y, B0 1 mL, 20510 0.20 g Ebrifed , [
FERAE, ROV SR A S AE 510 nm PN E IO IR
RS . TR ISR R X bR ifE Ty 22, 45 R a0
T T, G5Bl A, U6 5 vk 0 A8 X AR UE D 25 R
0.320% , AT iK8 99.93%

PR RTS S B O S B IVATTE /G G e
A ORGSR S A A5 . SRR
B, S AR 2514 < 1. 0 mL S Bk BE 1Y) PPC VAT,
T 1.5 mL 10% Hr3f MR i A & 3.0 mL 0. 1% [
ARAEMBIRIAIR G , B AR 50 mL 3T 45 CKiBF 2.0
h, S S84 5 DAVOK PR B AT, T 510 nm @
. W ERE M ENMRL, HAE 1.0 h
K IRE E , MR 1K 99.93% , MAE IR £,
S SRBUIR IR V5 P 205, el e W e B A A —
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Fx7 EWERIE(n=5)
Table 7 Result of recovery test (n = 5)

TRl R it B it A MG Ve FE{E AR 1 i 22
e Original amount Added amount Detected  amount Recovery rate Average value RSD
Absorbance (mg) (mg) ( mg) (%) (%) (%)
0.230 0.295 0.200 0.493 99. 60
0.234 0.300 0.200 0.499 99.72
0.229 0.293 0.200 0.495 100. 39 99.32 0.32
0.232 0.298 0.200 0.497 99.84
0.234 0.300 0.200 0.501 100. 12

XA AR o 7 IE PR TRT B, S R AT T 4f ™
ZEHABZ R E S h kS R aiE .
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