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Abstract: [Objective] To explore the extraction process and structural characterization of polysaccharides from Xiaobai apricots.
[Methods] Xinjiang Xiaobai apricots are used as raw materials. The extraction process of Xiaobai apricot polysaccharides is optimized
using response surface methodology (RSM). The structural properties of the polysaccharides are characterized by high-performance liquid
chromatography (HPLC), Fourier transform infrared spectroscopy (FT-IR), differential refractometry, and scanning electron microscopy
(SEM). The antioxidant activity is evaluated by measuring the scavenging abilities of DPPH radicals, ABTS ' radicals, and hydroxyl
radicals. [ Results] The optimal extraction conditions are determined as a solid-to-liquid ratio of 1: 40 (g/mL), extraction time of 6 h, and
extraction temperature of 80 “C, under which the polysaccharide yield is 7.75%. The polysaccharides are mainly composed of L-rhamnose
(8.27%), D-galacturonic acid (41.81%), D-glucose (27.47%), D-galactose (9.25%), and L-arabinose (6.47%). The high content of D-

galacturonic acid indicates that the Xiaobai apricot polysaccharides are mainly pectic polysaccharides. At a concentration of 0.6 mg/mL, the
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scavenging rates for ABTS ™, DPPH, and hydroxyl radicals are 73.00%, 64.10%, and 40.50%, respectively, showing strong antioxidant

activity against ABTS™ radicals in vitro. [ Conclusion] The Xiaobai apricot polysaccharides are composed of rhamnose, galacturonic acid,

glucose, galactose, and arabinose, and possess a citrus pectin-like structure.
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Xiaobai apricot polysaccharides
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LAY Z2 42—l 3 50 RG-TE5 1 9 2R e 2 4 H C—H B A X FR 45 R 351 740.61,1 596.80 cm ' 4k
24 PFWBESN MR WA i Ay SR T A A R oA i, 2 T 5 G A R i 2 R A B

T 6 AT, TR 100 A5 i /N A ZHER AN g7 (—COOR) ., JES: T FE M TP 72 AE B S R L 5/ 11 45 42 0
19 JHE DR R 8% R oK 5 240K 1000, 10 000 f5 1, /N 1 7Y 2 RS A R A Ok LB RS R 45 B L 1 40045,
AR BRSO 1 362,61 em AW ICHE T i 12 5 B C—N B 9 1 55

2.5 FT-IR%#T -
351 326.09,1 236.16,1 136.65,833.04 cm ' &b W g i w]

M 708 ,3 258.18 em AR IOHOER MG RS - o
VoL BB ;2 929,982 852.17 o Gb R M U dezp e 0 2 0 O TR AD CO i i sl 47065 1110039,

SRl RS
Intensity

STD
—— 10 wm
= = - (b) 1000 x
=< ZEN ‘CEE;T.—:?;: <
\ EEEREE S & L
0 5 10 15 20 25 30 35
i I
Time/min
B5 1444w A 4 W (STD) & A & & % #5(CPA) #)
BB LB AT ,
— 100 pm
Figure 5 Analysis of 14 mixed monosaccharide standards (e¢) 10000 x
(STD) and monosaccharide composition (CPA) He JansiiiahasisR
of Xiaobai apricot polysaccharides Figure 6 SEM images of Xiaobai apricot polysaccharides

156



F&M | Vol.42, No.2

101530 cm™ ' &b W g % 5 C—O—C #1 C—O—H Y ¥ 3l
G, 3 B 0 v A7 AE LR OB 45 4 5924.95,765.22 cm ™' b
Wi U 5 22 B PO IR 2 C=C B AY IR 3h A 6P 833,
924.95 cm ' Ak W W G R W1 /N [ A 228 T W] B AR AE a- R -
[ E TR

100F

S
=
g
®E
;’E 80
a
- =
4000 3500 3000 2500 2000 1500 1000 500

i
Wavenumbers/cm™

B7 FTIRMZGHZAELEME
Figure 7 FT-IR spectrum of Xiaobai apricot polysaccharides

2.6 WX FREHH

Hi R 8 AN 4 AT, /N A A 2 0 b A7 A 3 A 2B AL 4
TN SRR 20 DUR B8 B8] A5 Ak b L 3R
WEAR U i A X 53 0T 45 1 0 S0 Lg M, o AR AR AT 2 bk
Il 5, A5 %) 4 2 8 b o i 26 1gM,=—0.980 2x+12.341,
R*=0.999 6., &It5 /N 2020 43 A% 43 7 BT i 4 )
h122.95,1.53,0.46. W 120 RECN 5.19, FW X
W LR EE A 415y 2 M40y 3 192 70 BL R B0 )
J91.05,1.07, 3% B 33X P9 A~ 20 43 0 A % 43 5T it 43 A L A
B, Z WO BN o 3 A A4 WY R X A 4 R
46.86%,15.63%,37.51% , /I A 75 22 05 (19 S Y 40 6 4 7
o 58.02,
27 WELFEHESHT

LI DPPH H Hi 3% \ABTS H M2 M¥E A &5 R
T1 0 VA 6 b, VA /N LT 20 R BRI L S5 SR

30001
2500f
2000
> 1500
= 1000

W {55 3im e
Response/mV

500

S0 36 9 12 15 18 21 24 27 30 33
1 ER i Ir)
Retention time/min

B8 T4 F & AR

Figure 8 Molecular weight composition of Xiaobai apricot

polysaccharides

B BEDATSHENRR EMRERRAEMTEEIR

BEI9Jim . ABTS & — iy FI % [ b 3 785 B 0 o 0 3 71
R R B P, BB T E 2R BB AT B
30 R 9 H N, 2 R N 0.1~0.6 mg/mL /N
A Z M ABTS ™ [ il 3 1935 5% 8 77 Bl 25 o 2t Wk B8 1y 384
WM T8, 6 B W E o 0.6 mg/mL I, ABTS ™ [ i 2835 %
2 73.00% . DPPH H Hi He/2& — i fa i Bk, o)
ZH T & Fhp AL RS R [ R ST, YR
We % R 0.6 mg/mL, /N A7 Z 4% Xt DPPH [ F 5 (9 7% B R
H64.10%, FH PN EWE R P RAENA S
B, HE A SR N A AR B g A AN I, O 5 4T i
A0 0% 7 5 RN, S SO SR 5 B A i AE T, I It
TR A XA G DY YRR N
0.6 mg/mL I , /N 1 A5 £ 45 Xt 58 [ il 28 00 08 I R AL R
40.50%. %L ,/NABTZHEX ABTS H i £ 1975 b gk
Heik %t DPPH H i 36 1935 BR A 1k 2, %52 B il 2k 09 3
Bk J1 655, 5 Shao 25 MR 58 45 5t — 3K .

1001 . )
ool o BHHIL
gol % ABTS'FIE
© —— DPPHA fi 3t
< 70t
- E 60
=L sor
Z 40
< 30+
20+
10 L L L L L L L
0.1 0.2 0.3 0.4 0.5 0.6
Concentration of polysaccharide/(mg + mL™)
B9 DAaFLEEGRINTAME R
Figure 9 In vitro antioxidant activity of Xiaobai apricot
polysaccharides
3 &5k

INET Z B B AR R T2 B L 1:40 (g/mL)
ST ] 6 h, $2 IR IR B 80 °C, I I /N 11 4 £ B 4 TR %y
(7.75+0.92)% , 5 WU R o /N LAY 285 09 5000 40 0
ALIT L- W HEE IR\ D-T 88 0%\ D-24 B # # 4 . D- A% L-
S M DA A B R D->1 LB S 1% . D- Ak . D-2F 7L
B D-AWE L L-B0 B A B K L-5 e b, R R K [ Ry 1.05:
4.36:10.65: 0.88:29.67: 0.77: 150.03: 98.57: 33.20: 5.38:
23.20: 1.04, /=5 B FLBE R IR & 1 R U1/ B A 2000 1 2k
Oy R . BB AL R A E LT A AT B g B B
N 2R ORI 20, A B Y RG- | S5
[F] B A7 7E - R0 o199 ARG L L A 43 0 A 45 2R R /N A
w W R SR TR, N B A 2 X
ABTS™ A 1 3 /R A i pr A b i M . g R A%
G (10 1 S B IR0 R TR 6, 12 0 vk A 1 o, AR

157



158

E % 57& M NUTRITION & ACTIVITY

AR5 1 BB PR R, oA ok T RAER 38 HCA 2 JREEAR X /s
[SEOE 2 IE e S IR e T RNER S R RN = F S
ZREIAT TIPS, T — 2P 0 2R AT o i Ak, OF
X LEBIRSE /IS LAY 2 22 Bl -5 2 A 20 Bl ) 22 5 5 o AT 6/
FA 20 B A7 0 e 2 FUBERE R I — 47 A5 T R 3

£ % Uk
[IIDONG X D, DENG P, WANG X K, et al. Structural
characteristics and immunomodulatory effects of

polysaccharides extracted from plant seeds: a review[J]. Trends
in Food Science & Technology, 2024, 153: 104747.

[2]LIU X Z, SUN K J, JIN X, et al. Review on active components
and mechanism of natural product polysaccharides against
Gastric carcinoma[J]. Heliyon, 2024, 10(5): e27218.

[3]DONG Z, ZHANG M M, LI H X, et al. Structural
characterization and immunomodulatory activity of a novel
polysaccharide from Pueraria lobata (Willd.) Ohwi root[J].
International Journal of Biological Macromolecules, 2020, 154:
1556-1 564.

[4] CHEN X, LIU Y B, DENG Y, et al. Primary study on effect of
extraction methods on the properties and activities of
polysaccharides from Geum japonicum var. Chinense F. Bolle
[J]. Molecules, 2025, 30(1): 148.

[STLUO Y, TANG R L, HUANG Y G. Differences in structure,
antioxidant capacity and gut microbiota modulation of red
raspberry pectic polysaccharides extracted by different methods
[J]. Food Research International, 2025, 211: 116474.

[6] GENG X R, GUO D D, WU B, et al. Effects of different
extraction methods on the physico-chemical characteristics and
biological activities

of polysaccharides from Clitocybe

squamulosalJ]. International Journal of Biological
Macromolecules, 2024, 259: 129234.

[7THAN X, LIU H, ZHANG Y S, et al. The effects of different
extraction methods on the structure and antioxidant properties
of Bletilla striata polysaccharide[J]. Preparative Biochemistry
& Biotechnology, 2025, 55(4): 392-402.

[8] ZHENG C C, LI T, TANG Y Y, et al. Structural and functional
investigation on stem and peel polysaccharides from different
varieties of pitaya[J]. International Journal of Biological
Macromolecules, 2024, 259: 129172.

[9] PEESAPATI S, ROY D. Control of anomericity and glycosidic
linkage on the mechanics of polysaccharides[J]. Journal of
Chemical Sciences, 2023, 135(2): 32.

[10] Pk e, ARG, 3R Uk, 55 . LT /N R i ik 2 2 0 1 2
aife A5 RRIERETE )], B S P, 2025, 41(4): 63-71.
SHEN X J, YE R F, GONG S C, et al. Extraction, purification,
and structural characteristics of polysaccharide from roasted
beans of Coffea arabical[J]. Food & Machinery, 2025, 41(4):

63-71.

B 2928 | 20265 2 A | RGBS

[IITWANG H T, LI H L, HOU Y T, et al. Plant polysaccharides:
sources, structures, and antidiabetic effects[J]. Current Opinion
in Food Science, 2023, 51: 101013.

[12]1 SU C Y, ZHENG X C, ZHANG D D, et al. Investigation of
sugars, organic acids, phenolic compounds, antioxidant
activity and the aroma fingerprint of small white apricots
grown in Xinjiang[J]. Journal of Food Science, 2020, 85(12):
4300-4 311.

[13] CHEN L, TANG R, ZHANG J L, et al. Evaluation of the
Xinjiang indigenous fruits Xiaobai apricots: chemical and

studies[J]. and Food

Research, 2024, 18: 101536.

[14] GOMEZ-MARTINEZ H, BERMEJO A, ZURIAGA E, et al.

nutritional Journal of Agriculture

Polyphenol content in apricot fruits[J]. Scientia Horticulturae,
2021, 277: 109828.

[15] SOKOL-LETOWSKA A, KUCHARSKA A Z, HODUN G, et
al. Chemical composition of 21 cultivars of sour cherry
(Prunus cerasus) fruit cultivated in Poland[J]. Molecules,
2020, 25(19): 4 587.

[T6]LEVENT O. A detailed comparative study on some
physicochemical properties, volatile composition, fatty acid,
and mineral profile of different Almond (Prunus dulcis L.)
varieties[J]. Horticulturae, 2022, 8(6): 488.

[17] ALI KHONE M, BAINS A, TOSIF M M, et al. Apricot kernel:
bioactivity, characterization, applications, and health attributes
[J]. Foods, 2022, 11(15): 2 184.

[18] MUHIDINOV Z K, NASRIDDINOV A S, STRAHAN G D, et
al. Structural analyses of apricot pectin polysaccharides[J].
International Journal of Biological Macromolecules, 2024,
279: 135544.

[19] SUN W J, KOU X H, WU C E, et al. Low-temperature plasma
modification, structural characterization and anti-diabetic
activity of an apricot pectic polysaccharide[J]. International
Journal of Biological Macromolecules, 2023, 240: 124301.

[20] BRI, sk, £ B, 5 Mm@ L2 lRa T2

Ko X a7 765 T 00 OB 4R P A9 5% 0 (T). T A 5, 2024, 22
(3):268-275.
CHEN S Y, ZHANG S M, WANG Y X, et al. Removal
processing of impurities from mycelia polysaccharide of
Inonotus obliquus and its inhibition effect on a-glucosidase[J].
Journal of Fungal Research, 2024, 22(3): 268-275.

[21]ZHOU S Y, HUANG G L, HUANG H L. Extraction,
derivatization  and  antioxidant activities of  onion
polysaccharide[J]. Food Chemistry, 2022, 388: 133000.

[22] VLI, 32 I8, S8, 45 . 5T 2% 2 A5 1 B A AR TE M T
BFFE ). B SR, 2024, 37(8): 117-121.

SHEN X J, YUAN B, GUO Y, et al. Comparative study on
structure and antioxidant activity of polysaccharides from Pu-
erh tea[J]. Cereals & Oils, 2024, 37(8): 117-121.

[23] CHEN L, HU M B, CHEN Z Y, et al. Preparation, structural



F&M | Vol.42, No.2

characterization and neuroprotective effects of polysaccharides
from the pericarp of Zanthoxylum bungeanum Maxim against
H,0,-induced oxidative damage in PCI12 cells[J]. South
African Journal of Botany, 2021, 142: 165-174.

[24] E &, 2 e, B AT, 5 A TR A= A< i 30152 42 5L PR 22 M A0 X

3 J5U AR 43 A B 2H I R BT AL I EERIE ST (D], £
B4, 2024, 45(7): 1-7.
WANG L, LI G L, TANG Z S, et al. The relative molecular
mass, monosaccharide composition and antioxidant activity of
Ziziphus jujuba flesh polysaccharide at different stages[J].
Science and Technology of Food Industry, 2024, 45(7): 1-7.

[25] LI D J, WAN IBADULLAH W Z, SHUKRI R, et al. Structural
characterization and antioxidant activity of polysaccharide
from Rhodomyrtus tomentosa berry[J]. Food Chemistry, 2025,
484: 144150.

[26] CHEN X Y, SUN-WATERHOUSE D, YAO W Z, et al. Free
radical-mediated degradation of polysaccharides: mechanism
of free radical formation and degradation, influence factors
and product properties[J]. Food Chemistry, 2021, 365: 130524.

[27) R Je%%, B, JEBUY, 5 . SR 20 S R4l 1L (250 &
AW S AR ST U R[] 12 5 S HLAE, 2025, 41(3): 228-235.
ZHU F R, CHENG Z, TANG Y Z, et al. Research progress on
the extraction, purification, structure, and bioactivity of
polysaccharides from Camellia nitidissima Chi[J]. Food &
Machinery, 2025, 41(3): 228-235.

[28) Fr#ta ¥, UL, 24 55, 45 W AR 2 W O S5 R AT BT AR
BB B G HE (1], & AL RF, 2024, 45(21): 94-103.

QIAO Y Y, JIANG H Z, LT D N,

et al. Structural

characterization, antioxidant and antibacterial activities of
polysaccharides from blueberry[J]. Food Science, 2024, 45
(21): 94-103.

[29] Ay 2 ik, XU, T J 3, A5 . o B AN (] P05 25 M 1) 465 1) e 1
PRAI R i BE T PELT]. B S S AL, 2024, 40(3): 156-164.
HE J Y, LIU C, YU C Y, et al. Structural characteristics and
hypoglycemic activity of polysaccharides from different parts
of wampee[J]. Food & Machinery, 2024, 40(3): 156-164.

[30]YU W, YI'Y J, WANG H Y, et al. Effects of residual pectin
composition and content on the properties of cellulose

nanofibrils from ramie fibers[J]. Carbohydrate Polymers, 2022,

298:120112.

[31]JSHEN L L, CHU X K, ZHANG Z Q, et al. Structural

B BEDATSHENRR EMRERRAEMTEEIR

characterization and in vitro anti-inflammatory estimation of
an unusual pectin linked by rhamnogalacturonan 1 and
xylogalacturonan from lotus plumule[J]. International Journal
of Biological Macromolecules, 2022, 194: 100-109.

[32]1JTAO X, LI F, ZHAO J, et al. Structural diversity and
physicochemical properties of polysaccharides isolated from
pumpkin (Cucurbita moschata) by different methods[J]. Food
Research International, 2023, 163: 112157.

B3P 8, W&, BRI, 5. RS 285 H k28R E L

R Ak S T A W P 2 G X EE AT A (0], & R R, 2024, 45
(23):2318-2 327.
XU MY, TIAN X, WANG J K, et al. Comparative evaluation
of structural characteristics and in vitro biological activities of
polysaccharides from common bean (Phaseolus vulgaris L.)
and those from shiitake mushroom (Lentinus edodes)[J]. Food
Science, 2024, 45(23): 2 318-2 327.

[34] QIU T X, SHI Y, HE M, et al. Phosphorylated bush Sophora
root polysaccharides protect the liver in duck viral hepatitis by
preserving mitochondrial function[J]. International Journal of
Biological Macromolecules, 2023, 245: 125419.

[35]HUANG Y C, BAI J, SHUI J M, et al. Simultaneous
determination of the monosaccharide types and their absolute
configurations in polysaccharides based on UPLC-MS/MS[J].
International Journal of Biological Macromolecules, 2025,
295:139647.

[36]QIU J J, SHI M L, LI S Q, et al. Artificial neural network
model- and response surface methodology-based optimization
of Atractylodis Macrocephalae Rhizoma polysaccharide
extraction, kinetic modelling and structural characterization[J].
Ultrasonics Sonochemistry, 2023, 95: 106408.

[37]JLIN B B, HUANG G L. Chemical modification and
antioxidant of Wendan
Scientific Reports, 2025, 15(1): 6 258.

[38] IANG L, WANG W J, WEN P W, et al. Two water-soluble

activity peel polysaccharide[J].

polysaccharides from mung bean skin: physicochemical

characterization, antioxidant and antibacterial activities[J].

Food Hydrocolloids, 2020, 100: 105412.
[39]SHAO K P, SUN X L, ZHANG W, et al. Structural
characterisation and evaluation of antioxidant activity of coffee

pericarp polysaccharides[J]. Carbohydrate Polymer

Technologies and Applications, 2025, 11: 100884.

159



