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Abstract: Maca polysaccharides were extracted by the methods of hot water and ultrasonic assistance. In order
to gain the optimal condition for preparation of Maca polysaccharide —Fe (Il )complex , we detected the
absorbance of samples though changing the temperature,, pH and time. The optimal experimental condition was
that when pH value was adjusted 9,the polysaccharide—Fe ( Il ) complex was prepared at 70 °C for 150 min.
Using the characteristic reaction of ferric salt,infrared absorption spectra and ultraviolet —visible absorption
spectra, we qualitatively characterized the property of Maca polysaccharide—Fe( Ill ) complex. The determination
of ion in Maca was investigated by spectrometry with phenanthroline. The results suggested that the content of

Fe (Il ) in Maca polysaccharide-Fe (Il ) complex was 13.31% and precision was 0.46%.
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Fig.1 The effect of temperature and pH value on absorbance of

Maca polysaccharide-Fe ( IIl ) complex

BT e o
3.12 AR A ERE

FE pHO 1R 25, $5 56 S LR 70 °CL, 78
AN 4% R TB) T 00 S B IR O, 25 SR LI 2,

0.351
0.301
:%(
S 0.254
= [
\.\
0.20
0.157
60 90 120 150 180 210 240

I [E] /min
B2 &aFEXIDM S HE-25( ) E SR ER ST
Fig.2 The effect of time on absorbance of Maca

polysaccharide—Fe( IIl ) complex
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Fig.3 The ultraviolet—visible absorption spectra of Maca
polysaccharides and Maca polysaccharides—Fe ( Il ) complex
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Fig.4 Infrared absorption spectra of Maca polysaccharides and

Maca polysaccharides—Fe ( Il ) complex
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Fig.5 The standard calibration curve of iron solution
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Table 1 Determination of the content of Fe( IIl ) in Maca

polysaccharides—Fe ( Il ) complex

%y WL Wl (ng/ml) B E/%
1 0.043 4 0.266 3 13.32
2 0.101 3 0.536 4 13.41
3 0.157 0 0.796 2 13.27
4 02135 1.059 7 13.25
5 0.272 0 13326 13.31

AR 2 -2 (D) BaYhasah
1331% , FHXFHR#EMR 22 (relative standard deviation,



Lo S 4E-Fe( 1) Bu by 09 1 & 55 KA

B AHA

i
RSD)4 0.46%.
4 &

AR LIRSy Lok, SR FHHOK IR S vE 455
FH B BRSO IS 0N 224 , F Sevag 1B 25 H i iy ifE
BRI T 5 R FH = S A R (AR B i b vy 35 22 4
BT ) S0z ) & 35 min 2 0 -2k (D LA P . 2486 R
N AR AR : 70 C AT pHO, I 150 min.
5 A 1 B i 22—k (T ) &4 ok JE R TG
ST ANETAPH], HEA Rt rss ek
Ao R FHEBIEL W I e P oAk (T ) &
Yk &l 13.31%, RSD 9 0.46%.,

SE Ak :

(1] BD7. S0 E A WIRYT B3 A RCR B LR T
[J]. WILRHE 22 Bi A (B 24 0R), 2014(6): 480-482

[2] NAUDE S, CLIJSEN S, NAULAERS G, et al. Iron supplementation
in preterm infants: a study comparing the effect and tolerance of a
Fe2+ and a nonionic Fe lll compound[J]. Journal of Clinical Phar—
macology, 2000, 40(12): 1447-1451

[3] T, o IREE. ARk () L& W0 A i S LB R A
WFEE[D]. EAREERLR 2244, 1991, 12(4): 270-274

[4] T LA, A4, XISFIE, S5, SRR Fe(TIDC A9 (1 il 45 J H:
FRALHE R[], ARV 242¢ 445K, 2001, 16(1): 34-35

[5] Z=FWE, FEMELr. AS Mk i A B SR Bt I 0], A5
B2, 2005, 25(1): 71-74

[6] Z=TWt, XIHa4G. KA MR A WU R AL S i 2 ). 18
FOl Bl 2011, 39(15): 9112-9114

(7] A NS 20— MR ZR AL R 24 (4%
RIFRR, 1988(3): 109-113

[8] HeWeLr, VrlH, 4=, A%, AT Mk (T &1 & i —
MCPETRIFSE (], Hr B4, 2005, 20(1): 28-29

[9] AR, THLF, K. 205 2Rk if e M 45 3 B LAk 2 B 144
5T, HE 25U, 2005, 8(7): 608-610

[10] BT, PRICH, W, 5. 58S 2000 & s 2 510, s
245244, 2011,39(1): 77-81

[11] T4, 2=k, MK, 55, B [ Mkl & S RAE]. LLTE KR

RAFZER(A RBIFR), 2018, 34(5): 13-15

[12] BRGHE SN S 454 10T D).
BT PR 2%, 2008

[13] WANG J, CHEN H, WANG Y, et al. Synthesis and characterization
of a new Inonotus obliquus polysaccharide—iron(iii) complex [J]. In—
ternational Journal of Biological Macromolecules, 2015, 75: 210 -
217

[14] LU Q, XU L, MENG Y, et al. Preparation and characterization of a
novel Astragalus membranaceus polysaccharide—iron (iii) complex
[J]. International Journal of Biological Macromolecules, 2016, 93
(Part A): 208-216

[15] ZHOU Y, LI P, BRANTNER A, et al. Chemical profiling analysis of
Maca using UHPLC—-ESI-Orbitrap MS coupled with UHPLC-ESI-
QqQ MS and the neuroprotective study on its active ingredients|]].
Scientific Reports, 2017, 7: 44660

[16] 3K G, ARTeIT, 4 3CH, 4. B AR AL AR TSR],
£ b Tk R, 2018, 39(6): 327-333

[17] JA3E, 283, X R A, 558 B W Res g b s 2RI,
SRR AR, 2014, 20(18): 151-154

[18] MUHAMMAD I, ZHAO J, DUNBAR D C, et al. Constituents of Le—
pidium meyenii “Maca”[]]. Phytochemistry, 2002, 59: 105-110

[19] faf1His, sk, AROIFE, 55, ZHEBRIZ G WO BRES 71y & i
MEL)]. S B 242 4, 2006, 26(1): 107-108

[20] Jl EFHE, XUSER. AHBRIZ 5 W Mk S ik M 5 D AR IE A1,
VI PE 25 6 2%, 2009, 19(1): 27-29

[21] FeAAR, MELLAR, £ S5h-T WAL R E Z M 5
YIS, Z5540F9E, 2015, 34(1): 645-647

[22] WANG W, ZOU Y, LI Q, et al. Immunomodulatory effects of a
polysaccharide purified from Lepidium meyenii Walp. on macrop—
hages[J]. Process Biochemistry, 2016, 51: 542-553

[23] KANG C, HAO L, ZHANG L, et al. Isolation, purification and an—
tioxidant activity of polysaccharides from the leaves of Maca (Lep—
idium meyenii)[J]. International Journal of Biological Macro —
molecules, 2018, 107: 2611-2619

[24] LI'Y, XIN Y, XU F, et al. Maca polysaccharides: Extraction opti—
mization, structural features and anti—fatigue activities|[J]. Interna—
tional Journal of Biological Macromolecules, 2018, 115: 618-624

Yo#s B #7:2019-10-08



