MR EmBE Modern Food Science and Technology 2024, Vol.40, No.10

PR F I B RIRSE SRRV FARIE R DI REFT 14

IRt - FIRERIN S, REE, BFR, BPER - EBR
(#F B RILRFAFHIFIT, HizLHERF 830052)

HE: RABMEHEEFEG R RE S (NSP-C), 2 RKILAMMASHITLHAL. Z2AMMEMRE. &ADEE.
R, R REL X PR AL, X- HAH RATH. RIROEEE. Rodr. SALER AALA Smith Mg 5 77 sk it
eI, B E R, Hdbk, JUbi. FUAA T MR B B TR AL A R NSP-C Zh fkd e, NSP-C b &
REA 1:1:0.73:2.04:3.75 69 A48, M3afade. HEE. RABAFIELER, T4 507 ku, NSP-C 2 & A
LB, B =M, ZAREHEM, BEARSFHAAE T, NSP-C BABIFeHAK / ik, 55
4 2.87 g/g #2597 glg, WMEEMH T R B EIFGILE (6441 mY/g), NSP-C &M 1,1- =K 2- A MR EZH B L
8 F- 30 B R EHF) A 0.209 A= 0.149 mg/mL, BA2R5%60 A b AFREE S, L EATE, BMARaRREZHEEA
BT 6 h B AT AL M, SRIR 4 R AT S 1A A I & R R 69 45A R R AR AR R

KRR EAAA LG R, S48 AMRAE; ARkaF

SCEHRE : 1673-9078(2024)10-200-207 DOI: 10.13982/j.mfst.1673-9078.2024.10.1026

Structural Characterization and Functional Properties of the Polysaccharides
from the Fruits of Nitraria sibirica Pall
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Abstract: The polysaccharides from Nitraria sibirica Pall (NSP-C) fruit was prepared by enzymatic hydrolysis and
purified using macroporous adsorption resin. The structure was preliminarily examined by gas-chromatography, liquid
chromatography, infrared spectroscopy, scanning electron microscopy-energy dispersive X-ray spectroscopy, X-ray powder
diffraction, Congo red staining, thermal analysis, periodate oxidation and the Smith degradation method; The functional
properties of NSP-C were evaluated through measuring water- holding capacity, oil-holding capacity, emulsifying ability,
emulsion-stabilizing ability, and free radical scavenging ability. NSP-C was composed of rthamnose, arabinose, mannose,
glucose and galactose in a molar ratio of 1:1:0.73:2.04:3.75, and had a molecular weight of 5.07 ku. NSP-C had typical
polysaccharide infrared absorption peaks, a triple helical structure and an amorphous structure, good thermal stability.
NSP-C had good water-/oil-capacity (2.87 g/g and 5.97 g/g, respectively), and showed good emulsifying capacity under
alkaline conditions (64.41 m’/g). The half maximal inhibitory concentrations of NSP-C against 2,2-diphenyl-1-picrylhydrazyl

5130

A A 1tk g - BR A7 #8400, AR AR AR, B T2 S VEAR R AT 3 R SR S 22 6 1) 46 4 RAE B T REARFPE [T ] BAR & i RHEL,
2024,40(10):200-207.

AYITUXUN Abuduwaili, SONG Niannian, YI Yuxin, et al. Structural characterization and functional properties of the
polysaccharides from the fruits of Nitraria sibirica Pall [J]. Modern Food Science and Technology, 2024, 40(10): 200-207.

ks HER: 2023-08-29

E4MA: MBRUAFERXAAMHEEME (2522GCCRC)

fE& @ r: PRt « FFRAERSN A (1991-), %, L, WD, MRAE: NEESHENHIESEMFIE, E-mail : Aytursunl1@126.com
BIES: TAFE/R - TEBR (1985-), &, B, I, MRAE: RKAZPHZF, E-mail : sanam0405@163.com

200




MK EBBHT

Modern Food Science and Technology

2024, Vol.40, No.10

and hydroxyl free radicals were 0.209 and 0.149 mg/mL, respectively, indicating strong free radical scavenging ability.

In summary, the NSP-C from the fruit of Nitraria sibirica has good functional properties and antioxidant activity, the

experimental results can provide a scientific basis for the comprehensive utilization of Nitrariasibirica resources.
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Fig.1 (a) GC and (b) HPGPC spectra of NSP-C
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Fig.2 FT-IR spectrum of NSP-C
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Fig.6 Thermogravimetric analysis of NSP-C
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DTG 45 B Al &1, NSP-C 7E 294.5 “C i 4 fiff 8 R ik
P& KAH (3.17%/min), 5T Ff. DSC 45 %
F B NSP-C 7E 100 CHizA — Ak, 78 280,
380 K 530 CHETA =AM IE . Sk IiRiE
I ) 22 B N FRGR B B 700 °C I 22 R I R B AR R
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227 SAEER BAC A Smith4fE

NSP-C [ =l 58 Ak e REEAT 70 h JE ot
FE#a THasE, HhBf RO R 0.252. 3@ i A vtk
2 T3 2 Bt NSP-C (1) 1 AL RR V8 #E 2 J ) R Hp H
W2 19 A2 BB 43 51N 0.224 mmoL %2 0.065 mmoL. HY
TR A R B NSP-C HAFAE 1 —~. 1 ~ 6 A%
SRRFEIREIRES s SRR IRV AR S R 2R
el R T2, B NSP-C 1 [R] 5 7776 RS % W 4E v
RO T AN 2E R R R E R, W0 1 — 24 1 — 2,64
1 =4, 1—46%. 1 mol CHHHFE 1.452 mmol [
B, FFAERK 0.421 mmoL [IHEZ, W] NSP-C Hid
4 0.842 mmoL f 1 —. 1 — 6 & &% 0.610 mmoL 1]
1—>2.1—26.1—4. 14658, GC 4L LW
NSP-C 1] Smith [ fi# ™= ) & A H il & Gal, H 1)
FPPAERHEPEAHHEA 1> 1 —>6. 12,
1 — 2,6 BEREIOREF G, Jhas RS MR A b 45
FA —. [FINF, Smith B AR 7220 K I B OK &
Gal, i8] Gal DAASBE e AR S Ak () W Bt 4y
1T NSP-C .
2.3 VEMEA T AR R E LN o sk A1

KM TR AR S AR e e b AR &
Jii. NSP-C [I#E/K. et KA F pHAE %4 T 1
FAHE KA AR e i Ze 1 fros, HERhAE B
BT HIKAE S (P<<0.05), FLEF/K KRR AE 7153 5
N 2.87 J 597 glg, AT R 2 HER, B E A
B R A BT OR R S 0 AR, RS I b
&, [FIET, NSP-C fEAN[F pH {E N 1 FLALTE & 7L
et g i 1 frzr, NSP-C () EAI % pH 18
)T R 1 K, 24 pH N 5 M 7 iF NSP-C )
EATE K TX S GMS, (H/NT KGN AG . 2800,
NSP-C Ak FasE m e % . XA %0 NSP-C A5 —
E LA PERE

Fz 1 NSP-CHIThRE4FIE
Table 1 Functional properties of NSP-C

- EAI/(m’/g) ESI/min HoKE b
e pH 12 5 pH 14 7 pH 14 9 pH 14 5 pH 1 7 pH 14 9 g/g) g/g)
GMS  2250%0.85 40.72%0.03 86.060.98 17.25+1.64 88.05+0.65 15.29+0.05 / /

Raals 83.72+£0.59 85.86+0.17 88.55+0.98 39.51+125 33.96+0.97 53.96+3.10 / /

NSP-C 31.67£0.53 46.41+1.23 64.41+1.52

2041 +0.69 18.64£0.49 27.09+0.81 2.87+0.26 5.97+0.56
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Fig.7 Antioxidant activity of NSP-C
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