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Preparation and biological activity detection of copper chelate from
Ruogiang red jujube polysaccharides

Xieraili Abulikemu'”, Delibaier Mulati®* , ZHANG Jiayi', MENG Yan', Adelijiang Wusiman',
LIU Dandan', GUO Qingyong', Saifuding Abula'"
(1. College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi 830052, China;
2. Animal Epidemic Disease Prevention and Control Center of Xinjiang Uygur Autonomous Region,

Urumgqi 830011, China)

Abstract; This study was to prepare copper chelates of polysaccharides from Ruogiang red jujube ( RJP—Cu) and detect their biological ac-
tivity. RJP—Cu was prepared using the sodium citrate copper sulfate method, and comprehensive analysis was conducted on various contents,
characterization, safety, copper supplementation effect, and immune enhancement activity of the copper chelates. In the safety test, 36 SPF
KM mice were selected and randomly divided into blank control group (normal saline) and 2 300, 1 150, 575, 288, 144 mg/kg RJP-Cu
experimental groups. The results showed that, compared with RJP, the polysaccharide content and protein content in RJP —Cu did not
change, the uronic acid content in it decreased, the Cu content increased from 2 mg/kg to 583 mg/kg, the electron microscope structure of
RJP-Cu changed significantly, and RJP—-Cu had both polysaccharide and Cu chelating absorption peaks. The safety test results showed that
the safe concentration of RJP—Cu was 575 mg/kg. At this concentration, there was no significant difference in blood routine indexes compared
with the blank control group of mice (P>0.05), and no pathological changes in the liver, kidney and intestine of the rodents. The effect of
RJP-Cu supplementation was concentration—dependent. With the increase in RJP~Cu concentration, the Cu concentration in the serum, liver

and muscle of the animals increased. The low—dose (144 mg/kg) RJP—Cu group significantly promoted the secretion of IgA, IgG, TL.-2,
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IL.-6 and TNF-« in the tested mice, compared with the blank control group ( P<0.05) , which exhibited good immune—enhancing activities.

These results indicated that RJP—Cu chelated successfully, and the low dose (144 mg/kg) of RJP—Cu had a good immune enhancement

effect.

Keywords: Ruoqiang red jujube; polysaccharides; copper chelation; immune enhancement
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TRy e 2 B AN 1 551

SEW:

(1] 5keF, VL, REEE, 4. FSRRON 285 M TR R 108 52
FARSMENTSE [J]. SRR, 2011, 28 (1) 77-81.

(2] e, 4R, X, 5. S RUROH I & E A A 2R
BEAUS [T]. BEMFEHE, 2019 (11): 321-326.

[3] TIAN L, YAN Z, CHAO G, et al. A comparative study on the an-
tioxidant activities of an acidic polysaccharide and various solvent ex-
tracts derived from herbal Houttuynia cordata [ J]. Carbohyd
Polym, 2011, 83 (2). 537-544.

[4] DING X, ZHU F, GAO S. Purification, antitumour and immuno-
modulatory activity of water—extractable and alkali—extractable poly-
saccharides from Solanum nigrum L. [ J]. Food Chem, 2012,
131 (2): 677-684.

[5] MAL, DAN G, WANG M, et al. Optimization of extraction, pre-
liminary characterization and hepatoprotective effects of polysaccha-
rides from Stachys floridana Schuttl. ex Benth [ J]. Carbohyd
Polym, 2012, 87 (2). 1390-1398.

[6]  EJ5. BFSHEENIZHE [J]. BHEEHCEREE, 2015, 36 (1)
28-29.

(7] EIZ, ZEM. 70 R X5 8 5 X R Y52
g [J]. BUREOL, 2018, 2 (3): 15-19

[8] ZHAIXF, SUN C T, GUAN F, et al. Synthesis and
characterization of chitosan—zinc composite electrodeposits with en-

hanced antibacterial properties [ J]. Rsc Adv, 2016, 6 (52):

46081-4608

[9]  ZRNHT, BHEZE, SEE, 5. 72 RMEEZ A A KR A I
WA (1], EFREE, 2011 (5):
35-39.

[10] DASK K, MONDALM K, BISWAS P, et al. Influence of level of
dietary inorganic and organic copper and energy level on the perform-
ance and nutrient utilization of broiler chickens [ J]. Asian Austra J
Anim Sci, 2010, 23 (1) . 82-89.

(1] sk, B, 2o, &5 S PTUEA 0 & MG AT e
IR AL SRR RO [J]. R Tk, 2010, 31 (2): 1-3.

[12] ESRAG. LIZSHIZHEZE G0 817 B AERIERE . /ML
FEE M XIOE S AW NEm T (D], B 5. WrA
BE, 2022.

[13]  Eff, B%Z. FHZ RSB SPGHE [1]. SR8 ERE
(HFRR) , 2019 (19): 121-122.

[14] SREFE1, BERAL, MFREE, 4. fod se R M7EF 5 i R F
(1] )RR, 2019, 34 (3): 57-62.

[15] WRRE, 0. MEEcR®MESFSER PR R [1]. F%
HiakRLE, 2013, 34 (10) : 21-24.

[16] Z=Hm, T, k&, 55 ey ML, Sialifbir kM
HEJR [J]. EZ B, 2016, 27 (19) : 2700-2703.

[17] FEAFUR, BIAGIIL - B &, SR - ZRETLHL, % £
P2 Gl & SR IR e (1], BT E
BB, 2017 (11): 207-210.

(18] #BESK, FMLAL, HIUT. SERRHCFh R B AR L A R 2 Z WY
WE (1], 7MKL, 2022, 50 (6): 160-162.



BHCGEE

2024 4F

56 &

5511 C71 .

[23]

[24]

[25]

[26]

ZRY, JAPGSL. ORI BN E A I T R [T].
BIBFI SR, 2019, 49 (17) : 207-211.

FANG X B, YIN X X, YUAN G F, et al. Chemical and biological
characterization of polysaccharides from the bark of Avicennia marina
[J]. Eur Food Res Technol, 2015, 241 (1) 17-25.

W, BRENe, e, & RIR SRR ST ()], 1L
THEH KRR, 2021, 23 (4): 41-46.

ZRLLHE, WRENHD, 222, 45, B S WERT B/ B 18 B
GRERI L[], I I R 24 3 2E Je AR, 2020, 36 (21)
3465-3468.

IS, ARG, AT, S5, ] FH TS ST I 4 5 1008 A K
Mg R R [1]. hEE A, 2018, 54 (10):
36-39.

GAETKE L M, CHOW J H S, CHOW C K. Copper: toxicological
relevance and mechanisms [ J]. ArchToxicol, 2014, 88 (11):
1929-1938.

E2A, e, geiE, A5 AR X/ BB S g B Rk
TNF-o B AMFZmW [J]. 214 EE 23 R, 2010, 31
(9): 51-54.

IR, BB KR EE A IR ek P B 1M/ UV T S8 RE 19 VR

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

LG EEABE Y [D]. Jo8h: TLR R, 2022.

TR A £ U M A IR IR R O R Il R 2 B 2R T 5T
[D]. HM . #IVLKF, 2020.

i HR 2. ARk R AR X AR A A LB B A 35 0 2B 7 v B v P
[J]. Wk Tk, 2008 (17): 7-11.

CHANG W C, CHUN J H, YOUNG K R, et al. Immunostimulatory
effects of polysaccharides isolated from makgeolli [ J]. Molecules,
2014, 19 (4): 5266-5277.

TREE, WE, W, %R RN IgA | 1gG Al 1gM
VG BAKCERSE I [J]. dE Ak, 2013, 29 (11) .
1213-1215.

G, WHIE, U, % FREKE I L R e 3%
ONENTE TR B M i AR AR bR R R [T, B SRR,
2018, 30 (8): 3005-3016.

AR, 2RO RATZ BT /N BB L4 40 A e 8 3 3 498 G 1
53 [J]. M EMENE, 2021, 29 (1) 141-147.

ERR, D, FhEW. R RBEERE A G L B BT 5T
P [T]. &R Ak, 2009, 30 (5): 356-359.

W, B, T4 R PR S 20 &S T s i1y
WrrEikE [T1]. BEfEE, 2020, 41 (17): 275-282.



