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Study on Isolation, Purification and in vitro Antioxidant Activity of the Polysaccharides from Cucumis
satiuus

ZHANG Zhihong', XING Na’, PENG Donghui’, WANG Qiuhong" *, KUANG Haixue" * (1. School of TCM,
Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Key Laboratory of Basic and Applied
Research of Northern Medicine, Ministry of Education/Heilongjiang Key Laboratory of Pharmacodynamic
Material Basis of Traditional Chinese Medicine (TCM) and Natural Medicine, Heilongjiang University of
TCM, Harbin 150040, China)

ABSTRACT OBJECTIVE: To isolate and purify the polysaccharides from Cucumis satiuus, and to investigate its in vitro
antioxidant activity. METHODS: The crude polysaccharides (CCL) were extracted from C. satiuus by water extraction and alcohol
precipitation. CCL was separated and purified on Amberlite FPA90CI anion and Amberlite FPC3500H cation exchange resin column
and DEAE cellulose 52 column, so as to obtain 3 kinds of polysaccharides as CCL-M2, CCL-M3, CCL-M6. The purity,
molecular weight, structure and monosaccharide composition of 3 kinds of polysaccharides were analyzed by HPLC-ELSD,
UPLC-QTOF/MS, UV and IR. Using vitamin C (VC) as positive control, the scavenging activity of CCL-M2, CCL-M3 and
CCL-M6 (0.4, 0.8, 1.2, 1.6, 2.0 mg/mL) to 1, 1-dibenzene-2-trinitrobenzene free radicals (DPPH- ), hydroxyl free radicals (-OH)
and superoxycyclic anion free radicals (O* - ) were investigated, and ICs; was calculated. RESULTS: CCL-M2, CCL-M3 and
CCL-M6 were homogeneous polysaccharides in the form of pyranose, with molecular weights of 9.614x10°, 2.024x10" and 3.343x
10" Da, respectively. CCL-M2 monosaccharides were composed of rhamnose, semi-lactose aldehyde acid, glucose, semi-lactose

and arabic sugar, with a molar ratio of 5.1:2.6:1.7:1.4:31.6. CCL-M3 and CCL-M6 monosaccharides were composed of mannose,

rhamnose, glucose, semi-lactose, arabic sugar, with a molar
ratio of 1.7:3.8:6.4:3.3:1.3 and 1.3:3.0:3.2:4.4:8.9. The

results of antioxidant activity in vitro showed that 3 kinds of

AJEETH - E R H AR FEA T I H (No.81773904) ; F K
SRR H (No.2018YFC1707100) 5 [E R AL wi (R 1 )it
1 (No0.2018ZX09731-001)

S L BEST A L BRSE T R 2 25 A0 B LRl . E-mail: homogeneous polysaccharides had certain scavenging activity
3250671550@qq.com on DPPH:, -OH and O° - ; the order of scavenging activity
#FEEE R LA S, L BFSE T P 2 R B to DPPH- was VC>CCL-M2>CCL-M3>CCL-M6 (ICs was
Je R 25 2530y kR . E-mail : haixuekuang@163.com 0.309, 1.240, 1.489 and 1.713 mg/mL) ; the order of
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scavenging activity to - OH was VC>CCL-M2>CCL-M6>CCL-M3 (ICs was 0.968, 1.032, 1.233, 1.356 mg/mL); the order of

scavenging activity to O° -

was VC>CCL-M2>CCL-M3>CCL-M6 (ICy was 0.335, 0.379, 0.812, 1.662 mg/mL).

CONCLUSIONS: 3 kinds of monosaccharides in the form of pyranose are isolated from C. satiuus, and all of them have

antioxidant activity in vitro, and CCL-M2 is the best.

KEYWORDS  Cucumis satiuus; Homogeneous polysaccharides; Separation; Purification; Antioxidant activity
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ME104 7Y #1523 b7 K1 [ M 45 8- 3 0 240 5%
(D) A7 BRZS 7] 5 TY 92-TIN 8 g 1 2. WL B W R R A
LA PR F s BSI00N 24 [ gl sl S 4% \HL-2N AUfH
WA A L ) PR ALAR ) s Milli-Q Advantage
A10 A4l K FLI H 75 FE Merck Millipore 23 7] ; iMark 71
FEEFRA I [ 26 5 Bio-Rad 23 7] ; FDU-2110 BV 1 T4 4L
I [ H 4~ EYELA 2 1] 5 UV-1800 %4 48 Sk~ AT Ui 43 5% 5
1104 F H 78 Shimadzu 23 /] ; TENSOR37 B {8 HLIH-21 41
TEAY W [ 48 [ Bruker 23 7 ; Alliance 2695 % = S0 AH (4,
T (HPLC) Y . X500R HY i = 0O AR (33 - DU AT €A TR
] J57 3% (UPLC-QTOF/MS ) % . 2998 4 2% & S5 i 46
#+ (ELSD) ¥l H 35 [& Waters 22w .
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500, 70,40, 10 kDa 1) i 2 B #5 #fE & (Hit 5 53 51 K
D91501054, D91502032, D91502032, DI1502032,
D91502032,D91502032, 4 Ji A 99.7% ) FIFH 8 1 ¢ ik

TEZES 2021 4 328 4 1
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MR (TFA) | 1- 78 56 -3- HI -5 nip s ok il (PMP) 1, 1-
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HoA BN F) 5 74 (LS CHB 180929 ) | i A M iz (it
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R BRA F] L SE AR T 98% s 4E A= & C skt
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FACBR AR R A Hr el , K Al
2 AEEHR
2.1 HINFHZHE(CCL) BRI

TR N 250 TRy . FREBCHLRY 5 kg, LA 10
e (mL/g, FIA]) Y 80% £ s fm#A [l i 2 B 3 ¥k A7k
3h, PEHUR L 8 EO g5 , BT 3RIEW . 25 F AR
T, SR 5 DA 10 A5 Rk A R $2 B 3 ¥k BRIk 2 h, K
PR 82 AnEd I , A FF SIRIEW . F 2 G FF IR
GBI R G E—ERFR (A 1 L), RGN 85% 2
WA TEEDT (B A ) | (0 25 1 2 BEAR R 4L
R T0% )5, #iE 24 h, g S RIUOEY , R 2 ¥ ik
RT3 K o BB R TTTE Y F JG/K 2 BN P 58
BrUvk 3k, B T L5k B M e 7], RIAS CCL,
354 5.06% .
2.2 CCLHYHE .4k

FH K ¥ CCL i % 0.03 g/mL B Z KA W, LL 4 750
r/min &0 15 min, B EIH W, L Amberlite FPA90CI BH 5
Tl Amberlite FPC3500H PH 2§ 7 53 156 22 e i g #E 0k 1 7
A3 S FHAE IR (335 4 10 mL/min, #2 5 mL/% 73451k
£, AR T - R 7 A I 2 JC AR ZH 43 Ik I 2RO 1
mol/L E AL B eI Gt 4 10 mL/min, #% 5 mL/45 43
B ), HEVRME R O i ok . KL EA5 3
PR A 2H 53R I IR 40 I 4 ) 266 2R 4 BA 43—+ A 3 500
Da & HTASH S R sh /KB BT 48 h, FEFHZKIRZI 24 h,
B3P 6 hitoK LR CTR R 5 SRS R4S P I W 43 ) Do R e
45 AR TR B3 30K L1 mol/L AL B I BE I 20 45
3l 4R CCL-S .CCL-M, 153437147 8.00% . 13.33% ,
HETHRIRAT

4 CCL-M %5 % T 7K v ifil 15T 2 Wk B2 24 0.03 g/mL
I Z AR S VW, LA 4 750 t/min 5.0 15 min, I F i
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W, VLB T3 e 41 4 X DEAE Cellulose 52 #F ik 474li4k, -
MR 7K F10.1.0.2.,0.3.0.4..0.5 mol/L S AN A W AT
o BE VR G 3447 2 mL/min, #¢ 5 mL/AS A5 ) , 4
B 5 8 R R BB BT B ), R AR B A5 A - 22 o6k
W S ARz ) DR M ith £k, 5 9 LR 0567 B AH W] i 240,
T 2> T80 3 500 Da BB HTABE T s IR BB 4%
PRI R R 4, v R T 43 B 2 3A- AL 43, il
44 CCL-M2 UK PERE ) \CCL-M3 (0.4 mol/L 541k
BN BRI ) . CCL-M6 (0.4 mol/L 481k 84 17 Wk e b
TBAL) A5 51M 0.40% ,0.44% . 4.50% , %5 BT 1
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Fig 1 Elution curves of C. satiuus polysaccharides
CCL-M2, CCL-M3 and CCL-M6 on DEAE-
52 cellulose column

2.3 HRNF3MEIENAEERN

4 CCL-M2.CCL-M3 . CCL-M6 43 5l LAK 75 A , Y4751
% 2 mg/mL L, SR T HPLC-ELSD 4 43 51 5
H 2 Rrai e, {34 & Shodex sugar KS-805 #i AL+
KS-G 1= RUCEE e 2ok 8 0 3 AT, i s A S B K, AT N
40 °C, L4 0.7 mL/min, A0 1 mL/min, S A% )
40 psi, #EFER A 10 uL. S5 &I, CCL-M2 ,CCL-M3 ,
CCL-M6 ¥ P Hr 15 S 7R o B — X iR, 6B L F 34 %
INTF-Z R ¥ — 2. #NF 2 H41 5 CCL-M2,
CCL-M3.CCL-M6 ) HPLC-ELSD 2,3 & I 51 2.,
24 EINF3MB—SHEHNSFENE

K HPLC-ELSD iEdEA 7 5 , A5 [H) “2.37 11, B
A3 T35 40 0002 000,500,70,40 ., 10 kDa Ft i 5
WHARAE S35 5, 20 500 FH K B 0T R BE 348 2 mg/mL i
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Fig 3 UV absorption spectra of C. satiuus homoge-
neous polysaccharides CCL-M2, CCL-M3 and
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Fig 4 Infrared spectra of 3 kinds of homogeneous
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Bl CCL-M2,CCL-M3,CCL-M6 %% 1 mg, & T A [a] H. %€
WAE P, A 4 mol/L =3 LFRIE 0.5 mL % i , % &t
120 CiHiA 2 b, AWM. DITEPnH EE 200 uL
WEATI AR, FELA AT, O DL B HRE 2 . e
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FHRWAWA, A HAE 3 Uk UIRED TR DL 100 pL
20, BN ER K A AT A AL A F S AR SV TR
2.6.2  BAUMEAR VE S B A AR Al Ak B R TR AR A R B T
FREX 8 Fh U (AW A 20 WHIBE IR - ZLBHIE IR BT hr
TABE EZUE R0 R H @) bRiEL 45 1 mg, 2
& T 8 L HIER A, B4 I A 0.5 mol/L ) PMP H i
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Fig 5 Total ion flow diagrams after hydrolysis and de-
rivatization of 3 kinds of homogeneous polysac-
charides from C. satiuus

2.7 HIRF3MI—SEIEIMIELEERR

2.7.1 THBRDPPH-BE S AGINIE  Z BIFRKEUA [R] 5 5 1)
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