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Abstract: Brassica rapa L. is an economic crop unique to plateau regions; its polysaccharides possess antioxidant, anti-fatigue,
and anti-hypoxic properties. To investigate the structure of B. rapa L. polysaccharides and assess their antioxidant activity, crude
polysaccharides were extracted using the water extraction and ethanol precipitation method, and BRP-5 was separated and purified.
The composition, morphology, and structure of BRP-5 were analyzed using high-performance gel permeation chromatography, ion
chromatography, scanning electron microscopy, scanning tunneling microscopy, infrared spectroscopy, and synchronous thermal
analysis. The in vitro antioxidant activity of BRP-5 was evaluated by measuring its ability to scavenge superoxide, hydroxyl, and
DPPH radicals. The results indicated that BRP-5 is an acidic polysaccharide with galacturonic acid as the primary monosaccharide
and has a weight-average molecular weight of 16 670 Da. Cracks and fissures were identified on its surface, with the ten-point height
(Sz), root-mean-square height (Sq), and roughness average height (Sa) being 24.40, 2.84, and 2.01 nm, respectively. Further analysis
revealed that BRP-5 may contain pyranose rings and exhibited an amorphous structure. BRP-5 also exhibited certain antioxidant
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properties: scavenging rates of DPPH and hydroxyl radicals showed dose dependence within the range of 0.1~1.5 mg-mL", with the

50% inhibiting concentration (ICs, ) values being 0.96 mg-mL™" and <0.1 mg-mL", respectively; the scavenging rate of superoxide

anion radicals was <50%. The findings of this study provide novel insights into the structure of B. rapa L. polysaccharides and will

aid in the development of related antioxidant products.

Key words: Brassica rapa L. polysaccharides; water extraction and ethanol precipitation method; structural characterization;

antioxidant activity
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Table 1 A review of the extraction methods, structural characterization and efficacy of polysaccharides from Brassica rapa L.
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Table 2 Relative molecular weight and purity of BRP-3,

BRP-4 and BRP-5

i RT/min Mw/Da  Mn/Da  PDI  4L/E/%

BRP-3 34.237 7390 7220 1.02 91.99
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BRP-5 32.727 16 670 16 289 1.02 99.18
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Fig.3 Determination of molecular weight of turnip root
polysaccharide fractions

Z: (a) BRP-1; (b) BRP-2; (¢) BRP-3; (d) BRP4-4;

(e) BRP-5.
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Fig.4 Ion chromatogram

E: (a) $4E47 £ (b) BRP-5.

BRP-5 oAl FER R, KBS ik I e FL S
R, FORERRAE S AT BRP-5 BB T i B L 4, @it
55 BUREARVE it BEE 0T LE,  AR A L DS I TR S SRR AR,
WS TR AR S 25 b FRURE IR BE VR T 40 B, AR B LR 3,
FKh43H BRP-5 FE il FILRERER. LAbE. Blhifn
WL RZERE. R A PEBSER. AHE. AN RE A bR
B OB BE 2R HE N 0.704:0.096:0.078:0.071:0.024:0.017:
0.008:0.003. 45K H, BRP-5 NFRIEZBE, kA bERE
fi /& BRP-5 W (f R B b, X5 Xiel” (i 7T 45 /A
[, AT REAETTAR R 5 SEER 7V AN R 3 B 22 5
Wang!" FIT i 5¢ [ BRP-2-1 [FJRF 5% 1 R 2ASHE . b FLmims
B 2P FLBEANBA R AT 2, BRP-2-2 B BR 2 M A 2
FLVERE RR 4H OB IR LA 1.27:54.92,

% 3 BRP-S5HIEERIIZE R
Table 3 The monosaccharide detection results of BRP-5

24 g T gy 033;
B A 0.387 5.709 0.008 2.07
AAF A AR 2 0 10.392 0.000 0.00
e 1.966 10.8 0.071 17.40
404 6.096 113 0.078 17.51
HBRELR B 0 12.825 0.000 0.00
F5L4E 5.564 14059  0.096  25.86
#EHE 0.313 15.95 0.003 0.77
AAE 1511 18.45 0.017 3.74
A 0 19.084  0.000 0.00
RN 0 21.859  0.000 0.00
AZAE 0 23.617  0.000 0.00
F5UAB AR L 16.256 45717 0.704  205.05
+ T AREEL 0 46.45 0.000 0.00
F EAEESER 1.063 49.1 0.024 6.95
HEARBEIR 0 51.875 0.000 0.00

25 T EHE (SEM) 5 H# 154
BWE (STM) o Hr

4y B AE 200 500, 2 000 A1 5 000 1% [ K 13 %
N X BRP-5 #EAT T BT B S BoR, 1E 200
IO A% 20N BRP-5 LA R AR AL R 10 iR,
500 5 A1 2 000 fi5 (TSR A5 %0 BRP-5 5 % [ R 1 A
Bz, REEABONHERS, 755 000 £ 18K
BT AT DLWLER B SEAR 2 B R T B A AR R 5 R
Bio 7R SCEER I 5 48 H SEAR 2 B I 3 — Rl
Iy RMEAFEFLIA, AT 78 AR W5 21 5 8 v] R 5 $2 L
T2 BRI SEA K.
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Fig.5 Magnifications of BRP-5
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Fig.6 STM image of BRP-5
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B () 25 4 52 EH T 43 T BE 138 4L DA B 43 TR A4 T A
S (AR ELAE PR o 7 A R B

2.6 LTANHE AT

TELLAN e A, g o I A7 B R AR 4 1 i B
T FE G o A BT R P B R BT AS
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fig 145 i C=0 MM 4g 4R 2h 51 &2 1™, kb C-H
(25 Bl PR B AT C-O R 4R IR 2h 4 MAATILAE 1 422 ecm!
A1 246 e AEEIHCIERS, 1017 em™ GRS S
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