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Abstract: Objective: In this experiment, polysaccharides from cortex periplocae (CPP) were isolated and purified, and their
monosaccharide composition and antioxidant activity were investigated, so as to provide a reference for the development
and application of CPP in the food industry. Methods: The crude polysaccharides were obtained by aqueous extraction,
alcoholic precipitation and protein removal by Sevag method, and four polysaccharide fractions CPPO, CPP1, CPP2 and
CPP3 were separated and purified by DEAE-52 cellulose column. The chemical composition, molecular weight,
monosaccharide composition, infrared spectrum and antioxidant activity were analyzed. Results: The sugar contents of
these four polysaccharides were 82.20%, 77.13%, 75.23% and 72.85%, respectively, and all of them contained glyoxylate.
The relative molecular weights were 685, 477, 411 and 572 kDa, respectively. The four polysaccharides were all

heteropolysaccharides composed of mannose, rhamnose, galacturonic acid, glucose, galactose and arabinose in different
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molar ratios. The infrared spectra showed that four polysaccharides contained f-glycosidic bonds and with furan rings. The

antioxidant experiments showed that all four polysaccharides had certain antioxidant properties, and the overall antioxidant

capacity was in the following order: CPPO>CPP3>CPP1>CPP2. Conclusion: The four acidic polysaccharides extracted from

cortex periplocae have high sugar content, high relative molecular weight, and antioxidant activity, among which CPP0

fraction has the best antioxidant activity.

Key words: cortex periplocae; polysaccharide; isolation and purification; infrared spectroscopy; monosaccharide compo-

sition; antioxidant activity
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K m SHFINECHZ R (g) s M N INRZ
AR TTE(g) .
122 FFhmEH sy 2aiit CCPP Jefli
Sevag 3R iR 1 3 )5, BT DEAE-52 £F4E3
JEHE (26 mm>x60 cm) #F—srEsalifh., EAS
) CCPP JHZEMR/K S AL, MR 0. 0.1, 0.2, 0.3,
0.4, 0.5 mol/L /Y NaCl ¥ W AT 40 B BE M, BEm i
A 1 mL/min, PR B shIEERRIREE, B0
WedE 30 45, B CEE 10 mL . WSCAE 3] ) 22 BV TR
FHAS - B R 12 B A AN, U B AR PR, OGRE
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45 IR TR, IR AN 420 (CPP) 153

CPP3(%) = % % 100

Ko m SHEINRZ L 2R (g)s M BN
MR (g) .
1.2.3 T fnib2zloriie SRR -GRlR
VRIS RIS, B 1 mL 1 mg/mL FYRE AR T
B, I 1 mL 5% MZEENARFN 5 mL WRERARIE S,
F 490 nm AU SCRE . DI B RUHEE (0. 10,
20. 30. 40, 50 pg/mL) @ 7Rl £k, 15 B3 )7 f2
SN y=0.0085x-0.0131, R’=0.997, HRJ& 1, )7 B 135
TRl RNERE o= o

SRAZS S R A T AU, B 1 mL
1 mg/mL AIRERIER TR, INA 5 mL 9% ST
FEWEVRWRS), F 595 nm AR SGEE . DA i v
TEHARER® (0. 20, 40, 60, 80, 100 pg/mL) T FxR
HERRZR, 15 M5 y=0.0133x—0.1084, R>=0.999,
ARSE I B AR S T B TS

SR FH A T2 - R Al 2 U R R 5 117, B 1 mL
1 mg/mL AJFE S IE W T8 T, e Kok i A
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FR A IR 20, 70 °C KNI N, 100 min, 41
ZFIRSFHIA 100 puL 0.3 mol/L 4 HC1 FhAn; sk
Z 1 mL, BIIA 1 mL &5, Jeit .05 55 2054,
HEHL 3 k. KAHZ 0.45 pm JEIRE 8 )5 i HPLC
BERESTHT o

1.2.6.3 {444  Shim-pack GIST C ¢ #E(4.6 mmx
250 mm, 5 pum, Shimadzu) , £ 5 35 °C, i 3%
250 nm, J#i3# 1.0 mL/min, R 20 plL. A A N
0.05 mmol/L B4R — A8 (pH6.8), TiisliAH B N
CNEGE IR (RFEREVEN, (AT L A:B=81:19), KA a]
“4 50 min.

1.2.7 TN ZHEMLTAMGE FREL 1 mg F K
Z W5 100 mg BCHRARIR G, IS5 R R
HUE A, [ FHLT AN AE 4000~500 cm™' AYTE FEIPY
AT

1.2.8 FhNp ZHEPUEALTEERME  FRECAS [F] 5
BN B2 288, 43 BIEC A 0.1, 0.25, 0.5, 0.75,
1 mg/mL M7KESE, 45

1.2.8.1 DPPH HHEIEREESME  HRHESCHR [20]
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A DPPH LFEES W, 25 H LARMAFRZE KA
ZHERES, LA Vo VERRPXT IR, YRATS#HER Y 30 min,
T 517 nm AL SGEE
DPPH H H 25 bR %(%) = (1 - A*“A;A”) x 100
FH
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FESLVEWE, I 4 mL ABTS BRI WK, X RE2H FH ek
AR ABTS BRI, 25 (1 LATRMA T ZE R /KAC
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M EREE, LAV o VEBEPEXT 8
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1.2.8.3 OH H HIIERAEIIIIE OH H HILTER
HE 7 A 52 MR Sk [22] FfEE . B 1 mL ASIA]
YR I 2T BIHIAC 1 mL 6 mmol/L BRI 4k
W . 1 mL 6 mmol/L /KA R £ BEE W A 1 mL
6 mmol/L i FALEHF IR G I5] . 37 °C /KN
S 1 h, BENJEAE 510 nm AL S, XF AR ZH
FEAR KA 1 AL SIS, 25 4] FH 280 /KA R
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1.2.8.4 BJFEREJIIMIGE S35 30wk [21] ERE
AR JERE 71 . B 1 mL AS [R5 A RE b 18 W A
2 mL 1% Bk &AL 1 % W1 2 mL B iR £ 2% vh ik
(pH6.6, 0.2 mol/L)¥J5J1R 4, 50 °C /K INFA 30 min,
WEIS A 2 mL 10% =5 L MREwR, IREeH5 G
5000 r/min #5.0> 10 min, B 2 mL %%, IA 2 mL
ZEVE /KA 0.5 mL 1% =& ALBRIEWIZ V. 10 min, T
700 nm AbMIE G, LA Vo VEBHPEXT BE . WG ik
K, W ZZBEIA R RE 71855,
1.3 IR

Ky E A 3 U, i SPSS 26 1 Origin 2018
AP RTE G AT W e 25 S A A E R
2 BR5SH
2.1 BMEAEZHENSESEL

AL AR PRBEDL 1A BN SR 2 I R B
N 3.19%, &l 1 & CCPP it DEAE-52 £T4EZ A5y
BRI EEBER LR &, L 0, 0.1, 0.2, 0.3, 0.4 FlI
0.5 mol/L [ NaCl ¥R HA TS EEVENL, 2455 4 ~=
WHLH 53, 53-8 284 /K e CPPO; 0.1 mol/L NacCl
VEWRVEIREY CPP1; 0.2 mol/L NaCl R EEI Y CPP2;
0.3 mol/L NaCl R IEARAY CPP3, 15938535114 4.32% .
5.26%. 3.13% Fl1 4.28%. F4£5ZHHLH 5343 HBEATIR
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Fig.1 Elution curve of polysaccharides on DEAE-52 cellulose ;g g
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NN 220845 20 o3 A2 A I angR 1 R, B
2RI - R v A5 4 T Z 0% b & BT 2R BN
CPPO>CPP1>CPP2>CPP3, £5-4H 5 Z Al b S i 22 5%
3 (P<0.05). Bik CPP3 4l &Aa/ i UsE PB4k, e
AP EG R AR E A S IR TR IR . &
TNz 2B AS-2H 43150 & 70 BRI TR, UBH 4 T 2 HREE N
IR0, Hodh CPP2 ZH MRS R & i E I
BLH 53, CPPO ZH 43 FNHTE R S S i, 1X-5 T/ NFf
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FEHBA 2

R FE 2R b

Table 1 Chemical composition analysis of CPPS
95 HEE (%) HEHEE%) PERERR 5 1 (%)
CPPO 82.20+0.48* - 31.06+0.70°
CPP1 77.13£0.71° - 28.29+0.37°
CPP2 75.23+£0.63¢ - 23.82+0.24°
CPP3 72.85+1.06° 2.5+0.8 29.11+£0.37°

T TR (AR M 225 W B R R /NG 5 B 365 R [ 4 B 1] 2% 57 0 3%
(P<0.05); “~"FRAAM .
23 BMEZHEAEINERKITE

&l 2 Sk 4 FHZZHELE 200~500 nm ZbFEESMEHEE,
H.rh CPPO. CPP1 #1 CPP2 7F 260 #1 280 nm 4t JG
AH 8 IR 0gs, FREHASE S P AN B el Sk A i AR

200 250 300 350 400 450 500
K (nm)
K2 ksl koL
Fig.2 UV full-wavelength absorption spectrum of CPPS

// CPP1
/ CPP2
CPP3

0 5 10 15 20 25 30
Fisf 1] (min)

K3 N0 HPLC @il
Fig.3 HPLC chromatograms of CPPS

DIARHERT S B4 B BT BB (log Mw) R
A5 1a] (T) @ S7. AR i AR ZE M log Mw=—0.5067T+
9.1478,R*=0.9909., CPPO.CPP1.,CPP2 F1 CPP3 [y}
BRI S0 6.537 . 6.846. 6.975 F11 6.691 min, fLA
B R AT IS4 22T B4 28 685,477,411 F
572 kDa. S5inlEgr= i & hn iz 220850t vl A, A<
SIS AR 2 HE S TR V2, Rl RER 4
BEaifb AR BUEF N - AR, S8 22
SR, BARIR R TR 2 — 20 50k
2.5 BMEZHERIREERK

i HPLC WAE BN 2 WE 00 s il e e, B 4,
& 5 SRl 2 B TR -SPR v i MORE SR B PMP fiTAEfb
TS, SRR, TN 4 Fh WA PSR
PHAAKE, (BB R LA R 225 SZHEH M IEEIR
b 2 A7, CPPO. CPP2 F1 CPP3 14 L) % 25 4%
HEEE . REEPERIEZUR Y 325 CPP1 I DA AR 4505 A0
FE R, 4 PR S Y om0

25000
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Fig.4 HPLC analysis spectrum of monosaccharide standards
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' J\M 34\ FNY 4 FhZMEL ML SR 6 B,
U ST T CPPO 5 CPP1. CPP2 Fl CPP3 HYLLAMGIE K 22 7458
0 10 20 30 40 50 Ko 4 FhEBELHSIHE 3400 em™ ALHYSRILIAIE O-H
B 20000 - it shide, F5-A 2 — S HRFE, Horh CPPO 7£
3400 cm™' AMSREERCAR, BIHREL S B Ze . 1640 cm™
= Lb gk Sy C=0 AEXTFRIE4EIE 31, D% 20
E 10000} H AP AFAEBEIE R ; Horh CPPO 71640 cm ™' Ab fry i 3
E IR, TR W HORE I 1R & R e 22, 3 5 Akad il s A
g FIAIEL 25 30, CPPO 7 1432 cm™ 4bAYIRIL
ok 45 CPP1. CPP2. CPP3 7E 1380 cm ' Abfymilieidets)
Lo b b 4 CH5 BIXFRAZ AR SN; 78 1000~1200 cm™" BT HY
C o000 LB 0 A WA Ay ML TR B 9. C-O-C 45452 30 I C-O-H
| AR PR BN PTG R A4 . 870 em ! BT A I WAL I
R Sk BWEER R A ARRAE D4 620 em™" BREUT 114 W2 IAC 065 Sy 1k
E 10000 L MR ER AR AE e . RPN B0 4 Fh 2 bldsy o
g A SV H EA TR IR A 220
B 2,4 S 1380587 %20
IR NN NR R RN = Cppy TV
5 0 10 1 20 30 40 50 \ Y
20000
z
Z 10000 | P A S
% 5 4000 3500 3000 2500 2000 1500 1000 500
= - J\U 2, 6 WAL (em™)
ol 2 6 I RS
[ I T TR RN RN N Fig.6 FT-IR spectra of CPPS

0 10 20 30 40 50
PR EA I} [E] (min)
K5 CPPO(A). CPP1(B), CPP2(C), CPP3(D)f% HPLC {7,
R
Fig.5 HPLC chromatograms of CPPO (A), CPP1 (B), CPP2
(C), CPP3 (D)

K2 BN RS R BRI L

Table 2 Molar ratios of monosaccharides of CPPS

iy HERWE 2R CEILBmER  WER CRIE BT
CPPO  1.65 1.61 1.25 4.71 1.74 0.99
CPP1 076 0.3 043 190 142 0.46
CPP2 048  0.57 0.15 L1 031 0.17
CPP3 141 1.32 0.58 230 102 0.48

T HLAEE SR EUIY 39.41% . 34.55% . 39.78% Fll 32.35%;
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