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Research progress on peptide—mineral chelates
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Abstract: The peptide — mineral chelate which is a new kind of compound obtained from the chelation reaction between
peptides and mineral ion.It can not only enhance the absorption of minerals but also possess some biological activities such as
antioxidant immune enhancement and hypoglycemic capabilities. This review outlined the research status of chelate compounds
and its chelation mechanism preparation procedure safety assessment and bioactivity. The development prospect of peptide—
mineral chelate was analysed in the last.
Key words: peptide; mineral; chelate; chelate mechanism

:TS201.2 A 11002-0306(2017)08-0350-06
doiz10.13386/j. issn1002 - 0306.2017. 08. 060

4% -
1
: 1
’ . Hara X
1.1
. . Torres’
. . ( <500 Da)
4
- Yichen ° Guo’ . Wang ®*
- 6
12016-10-11
(1992-) : E-mail: weilianglotus@ 163.com.
* : (1969-) : E-mail: liubin618 @ hotmail.com o
: (31501432) ; (2014NZ2002-1) ; (2014BADI5BO01) ;
“ 7 2014 17 (xjq201608) ;
(2017N5003) -

350 So17&z08m )



@,‘5:&4"’& L

Vol.38,No.08,2017

24-25
°

500 Da. Zn** pH
o Jiang’
1:1
1 kDa
1~3 kDa N
o Seth
10 kDa o
o Li®
Lo D-D
1.2 L-D D-L
His.Cys.Asp.Ser Glu
Hoz L "
22
Fez +
His. Lys Arg
Sang " Swain " o Chen 14
X
Asp—Gly—Asp— Asp—Gly—Glu— Ala— Gly—
Lys—Ile—Gly Asp- Gly Glu Armas *
Kim " . humanin 8
Lee " Jung 7 N
Asp Glu - Palika '
Fe’*
Fe'"
Ser Asp Wang ! °
Asn—Cys—Ser 2 -
Ser—Met Ser Cys —
1.3
FeSO,
o Zhao "
Gly—Tyr N
N pH8.18 2 h
27
EF - loop
EF-loop N
- Wang * o %
Asn— Cys—Ser Ser— Met

2
Zn™ "

26
Ren

500 U/mL

pH-

(2017 %088 o1



J@v‘%nﬁ(ﬂfﬁ.

Tt &
Science and Technology of Food Industry R
29
1:5 pH 7.0 o
70 °C 30 min
84.58% . *
Feng * -
90 min pH 5.0 63 C N
2:1 57.9% -
3 — Tamamura > ( AZT)
3.1 - T22 - HIV
40 4
- FeSO,
- 3.4 -
3 11
Palika b Caco—-2
Megias *
31 _
B— . Yang ¥
32 33
o Murray * »
3 2 _ 43
36
(IGF-1) . (IL-2)
o IgG . IgM IgA
Zhao " - °
. 3.5 -
Phe—Asp CaCl,
- - . Deendayal * Wada *
° Yamamoto ¥ non — redundant
17
o a—
—_ 47 _
94.43% HE
37
3.3 -
. 25~35 kDa

352 Zo17Emoem )



Rae & L

48

49

(SOD) ( POD)

- 2011 MINTREX

( the Association of American Feed Control
Officials AAFCO)

MINTREX Cu-Zn Mn

N %, 2012
( EFSA)
51 42
L_
? ( LDy)
5

Vol.38,No.08,2017

1 Carneiro G Laferrere B Zanella M T. Vitamin and mineral
deficiency and glucose metabolism— A review J .e—SPEN the
European e—Journal of Clinical Nutrition and Metabolism 2013 8
(2) :e73-€79.

2 .

J. 2015( 10) : 236-240.

3 Hara.Protal absorption of small peptides in rat sunderun
restrained condition J .Journal of Nutrition 1984:1114-1122.

4 Guo L Hamedy P A Li B et al Food protein — derived
chelating peptides: Biofunctional ingredients for dietary mineral
bioavailability enhancement J . Trends in Food Science &
Technology 2014 37(2) :92-105.

5 Torres—fuentes C Alaiz M Vioque J. Affinity purification and
characterisation of chelating peptides from chickpea protein
hydrolysates J .Journal of Neurochemistry 2011 98 ( 6): 1746
-1762.

6 Yichen X Fatemeh B Michael G et al. Fractionation and
characterization of antioxidant peptides derived from barley
glutelin by enzymatic hydrolysis. J .Food Chemistry 2012 134
(3):1509-1518.

7 Guo L Hou H Li B et al Preparation isolation and
identification of iron — chelating peptides derived from Alaska
pollock skin J .Process Biochemistry 2013 48( 5-6) : 988-993.

8 Wang C Li B Jing A.Separation and identification of zinc—
chelating peptides from sesame protein hydrolysate using IMAC—
Zn’" and LC-MS/MS J .Food Chemistry 2012 134(2): 1231
-1238.

9 Jiang B Mine Y.Phosphopeptides derived from hen egg yolk
phosvitin: effect of molecular size on the calcium — binding
properties. ] .Bioscience Biotechnology & Biochemistry 2001 65
(5):1187-1190.

10 Seth A Mahoney R R.Binding of iron by chicken muscle
protein digests: the size of the iron— binding peptides J .Journal
of the Science of Food & Agriculture 2000 80( 80) : 1595-1600.

11 Hoz L D L Ponezi A N Milani R F et al. Iron - binding
properties of sugar cane yeast peptides J .Food Chemistry 2014
142:166-169.

12 Sang B K Seo I S Khan M A et al. Separation of iron-
binding protein from whey through enzymatic hydrolysis J
International Dairy Journal 2007 17(6) : 625-631.

13 Swain J] H Tabatabai L B Reddy M B.Histidine content of
low — molecular — weight beef proteins influences nonheme iron

bioavailability in Caco—2 cells J .Journal of Nutrition 2002 132

(2017% %088 PO



J@v‘%nﬁ(ﬂfﬁ.

Science and Technology of Food Industry

(132) :245-251.

14 Chen D Mu X Huang H et al Isolation of a calcium -
binding peptide from tilapia scale protein hydrolysate and its
calcium bioavailability in rats J .Journal of Functional Foods
2014 6(1):575-584.

15 KIM S B LIM J W.Calcium-binding Peptides Derived from
Tryptic Hydrolysates of Cheese Whey Protein ]
Australasian Journal of Animal Sciences 2004 17 ( 10): 1459
—-1464.

16 Lee S H Song K B.Article isolation of a calcium- binding

. Asian

peptide from enzymatic hydrolysates of porcine blood plasma
protein J .Journal of the Korean Society for Applied Biological
Chemistry 2009 52(3) :290-294.

17 Jung W K Park P J Byun H G et al. Preparation of hoki
( Johnius belengerii) bone oligophosphopeptide with a high affinity
to calcium by carnivorous intestine crude proteinase J . Food
Chemistry 2005 91(2) : 333-340.

18 Palika R Mashurabad P C Nair M K et al. Characterization
of iron — binding phosphopeptide released by gastrointestinal
digestion of egg white J .Food Research International 2015 67:
308-314.

19 Zhao L. Huang S Cai X et al. A specific peptide with
calcium chelating capacity isolated from whey protein hydrolysate

J .Journal of Functional Foods 2014 10(3) :46-53.

20 Chan W Chan W Bo L et al.Zn( II) chelating with peptides
found in sesame protein hydrolysates: identification of the binding
sites of complexes J .Food Chemistry 2014 165(3) : 594—602.

21 Li N C Miller G W Solony N et al.The Effects of Optical
Configuration of Peptides: Dissociation Constants of the Isomeric
Alanylalanines and Leucyltyrosines and Some of their Metal
Complexesl J .Journal of the American Chemical Society 2002
82( 14) :3737-37309.

22

N J.
1061-1065.
23 Armas A Sonois V Mothes E et al.Zinc( II) binds to the

neuroprotective peptide humanin. ]

2013 33(4):

. Journal of Inorganic
Biochemistry 2006 100( 10) : 1672-1678.

24 .

J. 2013 34(20) : 235-240.
25 .
J. 2016 37(7) :238-245.

26 Ren Z Y Huang G R Jiang J X et al. Preparation and
Characteristic of Iron— Binding Peptides from Shrimp Processing
Discards Hydrolysates J .Advance Journal of Food Science &
Technology 2011 3(5) :348-354.

27 .
J . 2016 30(3):
541-547.
28
J. 2013 34

(15) :238-241.
29

354 So17Ez0em )

Tt/ &

J. 2015(20) : 309-313.
30 .
J. 2011( 3) :294-296.
31 Ani- Kibangou B Bouhallab S Mollé D et al. Improved
absorption of caseinophosphopeptide—bound iron: role of alkaline

phosphatase J . Journal of Nutritional Biochemistry 2005 16

(7) :398-401.
32 .
J. 2013 28( 1) : 65-69.
33 .
J. 2011( 10) : 135-138.

34 Murray K S Newman P J Taylor D.Structure and absolute
configuration of tris ( N — methylthioformo hyd — roxamato) iron
(II) an antibacterial metal chelate and potential iron
siderochrome J . Journal of the American Chemical Society
1978 100(7) :2251-2252.

35 . - (I

2006 26(4) :54-58.

36 Sun N Wu H Du M et al. Food protein— derived calcium
chelating peptides: A review J . Trends in Food Science &
Technology 2016 10(4) : 1-9.

37 . -

N I 2008( 1) : 202-206.

38 Feng J] Ma W H Wu X M et al. Effects of zinc glycine
chelate  on immunological

growth  hematological  and

characteristics in broilers J .Biological Trace Element Research
2010 133(2):203-211.

39 Tamamura H Otaka A Murakami T et al. An anti — HIV
peptide T22 forms a highly active complex with Zn( II) J
Biochemical & Biophysical Research Communications 1997 229
(2) :648-652.

40 .

J. 2009 30( 17) : 84-87.

41 Megias C Pedroche J] Yust M M et al.Production of copper
—chelating peptides after hydrolysis of sunflower proteins with
pepsin and pancreatin J .LWT-Food Science and Technology
2008 41(10) : 1973-1977.

42 Yang M Cui G Zhao M et al.The effect of complexation of
Cu( IT) with P6A peptide and its analogs on their thrombolytic
activities ] .International Journal of Pharmaceutics 2008 362( s
1-2) :81-87.

43 .

J. 2011 32(7):11-15.

44 Dinakarpandian D Morrissette V' Chaudhary S et al. An
informatics search for the low — molecular weight chromium —
binding peptide J .Bmc Chemical Biology 2004 4( 1) :1-7.

45 Wada O Wu G Y Yamamoto A et al Purification and
chromium—excretory function of low—molecular—weight chromium
—binding substances from dog liver J .Environmental Research
1983 32( 1) :228-239.

46 Yamamoto A Wada O Ono T .Isolation of a biologically

active low — molecular — mass chromium compound from rabbit



@,‘5:&4"’& L

tER &

liver. J . European Journal of Biochemistry 1987 165 ( 3):
627-631.

47 .

I 2007
7(7) :961-963.

48 Etani Y Nishimoto Y Kawamoto K et al. Selenium
deficiency in children and adolescents nourished by parenteral
nutrition and/or selenium—deficient enteral formula J .Journal of
Trace Elements in Medicine & Biology 2014 28(4) :409-413.

49 .

J . 2013 44(6):

Vol.38,No.08,2017

J. 2011( 16) : 72.

51 EFSA Panel on Additives and Products or Substances used
in Animal Feed ( FEEDAP) . Scientific Opinion on safety and
efficacy of zinc compounds( E6) as feed additives for all animal
species: Zinc chelate of amino acids hydrate based on a dossier

submitted by Zinpro Animal Nutrition Inc J .Efsa Journal 2012

10(3) : 2621.
52 . L-
J.
2009 30(4) : 429-431.
53 .
30d J 2012 (1)
366-369.

1111111111111 - 1111111111111 1111111111111 1@ 11111111111 1111111111111

704-708.
50 . MINTREX AAFCO
( 325 )
3
D-
D- .
N 5—
1- 5
1 J.
1999( 5) : 20-22.
2 .
J. 2010( 3) : 222-224.

3 Carlez A J-P R Richard N et al.High Pressure Inactivation
of Citrobacter freundii Pseudomonas fluorescens and Listeria
innocua in Inoculated Minced Beef Muscle J . LWT — Food
Science and Technology 1993 26(4) :357-363.

4 Garriga M Grebol N Aymerich M T et al. Microbial
inactivation after high — pressure processing at 600 MPa in
commercial meat products over its shelf life ] .Innovative Food

Science & Emerging Technologies 2004 5(4) :451-457.

5 Chen H.Temperature—assisted pressure inactivation of Listeria
monocytogenes in turkey breast meat J .International Journal of

Food Microbiology 2007 117( 1) :55-60.

6 ) D .
2009: 15-21.
7 D .
2015: 17-26.
8 J.
2000 26(3) : 1-5.
9 ) PCR-DGGE
J.
2008 36(9) : 185-189.
10 .
D. 2011: 12-25.
11 .
J. 2013 27(5)
5-9.

12 Wang C Geng X.Refolding and purification of recombinant

human granulocyte colony — stimulating factor using hydrophobic

interaction chromatography at a large scale J . Process
Biochemistry 2012 47( 12) :2262-2266.
13 .
J. 2016( 13) :
177-182.
14 3 I
2014 42(8) :835-837.
15 .
J. 2013 27(5)
5-9.
16 . D .
2006: 4-8.
17 . D .
2010:20-24.
18 .GB/T 9959.2-2008 N
S . : 2008.
19 . D
2014:37-40.

(2017% %088 PO



