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Research on the antioxidant and antibacterial activity of polysaccharides
from Nostoc commune
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ABSTRACT: Objective To research the antioxidant and antibacterial activity of polysaccharides from Nostoc
commune. Methods Polysaccharide was extracted from Nostoc commune by ultrasonic extraction. After initial
purification, the antioxidant and antibacterial effects of polysaccharides were analyzed. Results The polysaccharide
from Nostoc commune had certain antioxidant capacity, and its antioxidant capacity showed a good dose-effect
relationship within a certain concentration range. The polysaccharide had the highest clearance rate of *OH, up to
70.53%, followed by DPPH, up to 67.72%, and the lowest removal rate of O,_, up to 32.31%. The Nostoc commune
polysaccharide had a certain inhibitory effect on Escherichia coli, Staphylococcus aureus, Bacillus subtilis and
Saccharomyces cerevisiae, among which the antibacterial effect on E. coli was the best, the minimum inhibitory mass
concentration was 31.25 pg/mL, and it had no inhibitory effect on Salvia miltiorrhiza wilt. Conclusion
Polysaccharides from Nostoc Commune has certain anti-oxidation ability and antibacterial ability.
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HiA H- (Nostoc commune), 2#4% %8 S BREE, SRR
R ik AR SRR AR, B
BTREF, B B AR rh i M S5 s e A B G A8,
e R R P AR HE S EAR . M. IR
K, BWEAEENMEICE ML REY R, (R
H) id#: MRHERHE ., 7. M3, BAH0EE, AR
K, KB, EEABEI . PIREM, MR T
B BN AT LA RN TR i 2 T R B i 1, DA
T X A R A 7 A Y 7 kP

H RO F MR H (o8 £ B P B SRl il L £
Bl BT 20 5 7V v, i ke A 2 A A 3
WFgEE > o R, AR R A R P SR R0, st AR B
R HE, AT 2R BRI A AU, DO
S A T REME 7 O R RN ZE A A Y SRR AR S
IS,

2 MR5EREE

21 MRI5EE

HARH:: M ARH AR F L AR A M T & T, H
AR A B TR EEAS T, 4 °C R FEVKAE FIMAAE 45

PUXE Rl KA (Escherichia coli) | Al 5 25 AT
(Bacillus sabtilis) . 4 ¥ {5 #ij % £k 14 (Staphylococcus
aureus). MU %k (Saccharomyces cerevisiae), FHSHiZEH
P (Fusarium sp.)¥3 2k 28 L 5 2 Bt 2 i 2% 2% e S0 060 28 (7
(3R

1L,1- = 2K 3 2- = fif & & B (1,1-diphenyl-2-
trinitrophenylhydrazine, DPPH). /Ki%a . —¥% I R4 3L H
BE(Tris) (o HT4l, bRt R ERHEABRAFD); HAE . 6
PR AR (o BT, RHET BT RAL T BRA |D); B (4307
g, PPN T S IR AT BR A FD); WRERFR (B, TS
WAL TARAR); &, IETE. KB NE, 4%
L H0,(40Hr4li, R elaE fhrik g BRA FD); SRR
(OrWTal, ZRE T F A PR BRA HD) .

JY96-1IN 75 I AN Ay WAL T I8 2 AL R B I 1
AHBRAF]); TGL-16G 5 B LI ZE SR ]
), 85-2A WL Iy HEHE AR (TR BT RHX AL A A& T );
SHB-IVAUEIA KA 2 F .23 S I IR T84 IR |);
DHG-9203A 7 i HAVHE I XU T840 (AT — (AT PR A
ri]); DK-8D 7 fy $ACE R KR (F i — TR A BRA w);
UV-754 RUEEAM0G TR A BT FRA FD);
SX-700 5 JE K By (1M 3 A B 2E AR A BR A A );
VS-1300L-U 755 TAE & (M i 528 b 1% 45 A BRA 7);
DNP-9162BS-ITH # A I 15 7247 (5 M T AR 25 A 2 A PR

NEIDE
22 LWHE
221 HARFZ BRI

WERRFREL 2 g HIARE- T8, B FHIEH T, AR
b 1:20. 1:40, 1:60, 1:80. 1: 100 fIl AZEIEK, $£57; %
FL 2 108 75 U A2 TS A 38 A7 40 B A A A B (R LI
70 °C, WA HIE 300 W, FEIHS ] 40 min); B R EAE R
1E 4000 r/min $55# F &0 10 min; B EIE, F servage
IR, A 3 AT 95% L B, #Ha Bl
SE4E T IRHS; 4000 t/min B0 10 min, & _EW, 153U00E;
SRV JOK 2B NEATERUTEE, 1530 K 5 2 5L
A [FURHRL L T SR IR 14 20 43 S0 B o) R 22 WA W, 45 F,
S,
222 WBAFZHELSFTHMNE

bR h 28 B

BCiil 50 pg/mL A MR HEE W o 43 0 W A 25 B A
WV 0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2 mL, FHZ&EIEA%b
FE2.0mL, A 5%PRBNA 1.0 mL, W57, 7RI
WRHER 5 mL, $£5J, 60 °C/K¥F 15 min, 2Rf5 ER7KHFEH
15 min, 7F 490 nm ¥ KAb L (4,

2) b AR H: 2 B

AR T 2055 0.2 mL FZEBKAEE 2.0 mL,
JA S%EIZEBY AR 1.0 mL, 1827, 7 RV IsiER 5 mL,
$£5], 60 °C/KIE 15 min, SRIFEAR/KFERH 15 min, 7
490 nm JE AL EL 6,
223 HKF S AEIRAAE AT

VERI RS IRREBUR 1 g HIARE 285, 100 mL 255
SrnZEIE K E RS, B 10 mg/mL A KRR, &6, &
AT, NP,

1) 52 Hi A - Z2 8% DPPH [ i JE A4 37 [ 5

K DPPH 5 HAC H- 22 5% ) LR35 R R
BT 5 mmol/L () DPPH- Z BHA R, 15 AR T 2R A
FEMRKFRE, WO AL 50.100.200.400 600,800, 1000 pg/mL
G- FRYNEW, BHRIESBER 2 mL, A 2 mL
5 mmol/L [¥) DPPH- LRHEW, 1RSS5 TES IR T @& 30 min,
PL 2 mL Jo/K ZEEA 2 mL ZEEKANIRARCAS L, ME
517 nm ARG AUSYS L2 mL RESHEWRI 2 mL Tk
CIERVIRA WO IR, 5 517 nm MR SEME A LA 2 mL
ZE1IK A1 2 mL 5 mmol/L K) DPPH- Z. IELVA W FA TR &0 A
RIS HRA, W5E 517 nm AbAIIGIE Ago LA RIRE R 7 00
VC MRS , AT 3 Wk, BUOHSEIE . SR+ 5
DPPH H L& R

THFRR(%)=[1-(A-A)/A]*x100%

2)IN B AT Z XS 5 B i (- OH) I B R
SEIK HyO, Fll Fe? kA AL B, %R R AT LA
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1T Fenton N AR ¥ H i 2k, L A AR
FE TG, AHRAETE M R0, AR R o A K i 1,
FIF K IR e A st i B 53k B th 3R i 4% 59,
AR 510 nm T HA — 2 BIsRIRIL, 17-OH 38 3
At S5O B 1 ST 2 S5 K b R e G R R, RRAIG
WSRO AT LA A A I SR A RS

BUAT32 10 mL WA, 1A 9.0 mmol/L FeSO,
1 mL, 9.0 mmol/L /K5 R-Z BEHS R 1 mL, AN o 5 v 1Y
AT ZHER | mL, HJEMA 8.8 mmol/L H,O,1 mL JF
B, FEBE TR 1 h, 7€ 510 nm g ERE 5 AWt
JE AL DK RS A 20, e BAOEEE A A
9.0 mmol/L FeSOy4, 9.0 mmol/L /KIGIR-Z i, AImlk
V¥ AT, FEIBKAS | mLIRAIEWEE A FFIFEN
FRE VC RWGEE o A1 3 vk, BOHSE4(E, HHEA
KIE-OH A HGERRE,

3)il A2 A H Z AN 4 A HEE(0,)iE B %

AR = ARk, A28 = Iy Ae ik & H
AR AR B R E R AR BRI S 6 1 v ],
AR VC B, SRR = B S R
BEL b 5 0 A4 227 A S 1 E 6, AT o8 L8 9 0 % A A
b, sE N IR RO, HOCR A WA - R E .
HABEAPEPYTE 320 nm A —3RF Ao, ST
FAZAAR Z2 00 7 A B Z2 B 4 A R (O )T BR .

7£ 10 mL FF A 3 mL Tris-HC1 2% & (pH 8.2), 1 mL
AN BT R B R MR T2 R, 25 °C N L 20 min, 0
A 25 °C R 7 mmol/L fIARAE =8} 0.3 mL HERA SN
4 min, fiIA 1 mL10 mmol/L HCI & 1)), 7E 420 nm Abi)
WG Ae UK RS AR 280, IE X IR 0 S
Age VIZEIBKACERSBIE = BHE A E WOEE A FRIEER)
FFEWE VC MIEREE . AT 3w, BOLE4ME, 5
O,-F FHHETE R
224 WAHF ZHEIEHRE

D EEFRIL i £

AR EAMREE R SR 3 g EOMK 10 g
NaCl 5 g, E4 % 1000 mL;

FRBEAMKEREL: FRE 3 ¢ EAK 10 g
NaCl 5 g, Biflg 15 g, €& Z 1000 mL;

LA B [ R R 35 B (potato solid medium, PDA): Hh4%
000 g(F25%), W 20 g, BiE 15 g, ZEM8IK 1000 mL,
A 4K pH {H.

T 4% B R AR B 3% 3k (potato-dextrose broth, PDB): 4
000 g(FK%), AW 20 g, 288K 1 000 mL, AR
pH {8,

2) R BR A 0 T % BT A8 V1Y) 1 A

PR AN B2 A B R O R A R R 5 kAT
ik, PREL 1 RO T AR R P RS 536, A

6 TRLAIR 9 55 g A s R BRI, RO BOL T
el R 10°~10° CFU/mL, % H1;

Vb B TR P S R IS fL S, BeR T PDB
Frge e, OAERIR 5 15 R A0 1 R 2B K,
AR A AT B 10°~10° CFU/mL, #5H.

3) 00 T A

SR B AR U200 K il i Z2 W05 5 3 26 K D
HilAL 500 pg/mL MR, 1UE(0.22 pm)BRTEE, KA 5
B, G A /K B 1) AN [] J0 k¥ B ARV T, MR 500,
250, 125, 62.5, 31.25 ug/mL. JE4CHFTILERHI& EEN
6 mm F/NIELEF K T B4R R VR T IR BCR 30 min,
o [ ATC I KA B X B

B FITR R B SR, Re L8 X HIBER S, 15
BIRSHUAS B IR S00 Lo FVRAFRIRAT AT, BEASFAL
3ASEERE R, 1 R BHEEXTBERE R, 1 R BAPEXT R e,
TR IR B W R . W R, RS RE
FER, MH SN TR RM . S5-Fm, B 37 °ClE R4,
e Sur L

3 #R55%

3.1 HWAREZHERNRER
3.1 ARfEwn ke A ARe S

R, 76 490 nm BB Ab e, DLk
Flas FAMES e, SCIRsE RAnE 1. ISR A 0E e 1 181 )
2 Y=0.0127X+0.0035, HHKFELr>=0.9998, LR RIT,
P HZ 7 1538 A AR i P i 2
09 -
08 -
07 |
0.6 |
0.5 |

WoLRE

04 -
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02 |
0.1
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Fig.1 Glucose standard curve

3.1.2 REVFRRIAT HARF 2 4515 F 0%k

1 TR S R i E A R R, $R I
T | M AR AR B ) X 2 AT A S N W
305 gy, 73R BUEEE 70 °C, M D% 300 W, $EHUH
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[F] 40 min 2504 T, BFFEAS [FDRME GG 20845 38 152 1)
M 2 ATAN, 2 BEAS AR RRL A E I B AT G i, 2R
4 1:80 g/mL B, ZHFRIASIRKAE 23.8%, RN LA
£ 1:100 i, ZHHSRIE T, h PR RS fieLE T
FPRERESG N, HOAHFTHEBUR MM, AFTZ0hr i,
TSR B, BRI ERE L 1:80 g/mL.

30

25

20

15 +

ZHERAI%

1:20 1:40 1:60 1:80 1:100
BB
B2 AR X 215 20 R (n=3)

Fig.2 Effect of different ratio of solid to liquid on the yield of
polysaccharides (n=3)

3.2 MAREZHERIWEMEANE
3.2.1 &t DPPH A d kst 694 Raoar

& 3 255, VC X DPPH B Hi 54 TR 88 A T A,
50 pg/mL [ VC JEBRFRIATAF] 90%LL b 7E 0~1000
mg/mL N, KRB LT DPPH B 36y T K 2B H it
W RN 32 5, 7E 0.6~1 mg/mL Y5 FBl P4 35 [ 2R S 3
T pa sy, M nlik 67.72%. AR AR B £ 0t
DPPH MUEERR BT VC BiERRR, HELEA —Emt
At

120 -
100 - - -
80 -
§
M L
& 60
o
40
—— MR EZAH IR
207 —a— VCIERR
0

0 200 400 600 800 1000 1200
JEREWE/(ug/mL)

& 3 HiEARE ZHF VC X DPPH [ Hy JE35 I/ Y 4%

Fig.3 Comparison of DPPH free radical scavenging rate of
polysaccharides and VC

322 FR-OH A A 094 R0

Bl 4 2550 %8, AR 28 VC Xf-OH #RA TR 1Y)
THBRIEH, EERRREE & 0 i B g =, B
FAERA R, FRWEE 0~0.2 mg/mL JLHEN, HAHZ
BEX-OH HVERREH 28 LT, BREWE 0.2~1 mg/mL
T FB] PN 1 A B 22 M %T - O L 114 775 o A1 P I k¥ 32 1) 1 fim 2%
TR, REiET] 70.53%. HIibHAHZHEx-OH thHA
—E B Ak

100,
90
80|

.70}

5 60

& 50

40

30! —— HUKHZPHERR

20 —=— VCiHIR%

10}

O L ! L L )
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4 s AKRHZHA VC XF-OH [ i3S BRVE R iR

Fig.4 Comparison of -OH free radical scavenging rate of
polysaccharides and VC

323 FHRBAG HEO ) GLERI

HIE S A, BRm e 0~0.05 mg/mL BRI, HiARH:
ZREMXT O MW BRAE A 208 Bt Bia W 0.05~
1 mg/mL T8 Bl PN A FE A0 Oy A5 B 11 FH it o el i
PB4 & AE SIS I, X RRGL VC X O A
BRI BRVER, LR Z X Oy 1 R AE 8 2,
ik El 32.31%;

90
80 -
70 | /.’4.——.—4.’,.
60 | — WAREZERHRE
=50 —a VSR
#
& 40
30
20 - //.f_k__‘/*’_‘
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Fig.5 Comparison of O, free radical scavenging rate of
polysaccharides and VC

3.3 MAKREZEMNIIESER T
r 2 LRI 20, MR BZHHE 500 pg/mL B X KT B
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S OHARE . AR R . MUEERESE 4 FhE DL
A D P A A O TR ROR,, X5 Kajiyama 252 fif
FEGEFE— U, (EETAS 0 BH P X N T 2R A B R,
Xt PHSA 29 T JCAM AR F o LR R B B A 40 pRT s
BIF, MEBEEY EAR S 10.24 mm; SRS B AT @ A4

WAOMAIREIRZ, MEBEERZS3N 936 mm Fl
8.68 mm; Xif ML [ B (4 0 T AR A A A 25, e AR
A 7.72 mm, FE 31.25, 62.5. 125, 250, 500 ug/mL il
W, WA 2080 e B O, SR 5, de/ i
HeFE MIC 7E 31.25 ~ 125 pg/mL Z[A](F 1),

®1 WAEZHEN 4 HELBEYHINEETEHER/ mm (n=3)

Table 1 Average diameter of the inhibition zone of the polysaccharides of Nostoc Commune on 4 common microorganisms/mm (n=3)

» A H 22 R/ (pg/mL) HER ZEIB K
A B Fof
500 250 125 62.5 31.25
K& 10.2+0.24 9.6240.84  8.55+0.41  7.24+0.73  6.82+0.39 12.73+0.63
5 2E FAT IR 9.36+0.57 9.02+0.48 . - . 12.64+0.34 6.3530.32
GV O M ER T 8.68+0.63 8.08+0.57 7.15+0.75 - - 12.68+0.44 6.16+0.53
N R 7.72+0.84 - - - - 6.29+0.35
E B - - - - -

TE AT A

4 % ®

Ho AR H 20 BAT — iR Ak RE 1, AR fbRE
FIHE—E AR S v B VI TR S B R A ORI
*F-OH BYTHEBRZRILF] 70.53%, HXF O,-HYTEERAE A IR,
T kB 32.31%, LI 2E RFRHMAT BA — & i ish
BUAALVER, R ot A 22 R A 1A 9 Bt SR AV T 5 0 —
HHIBEST o

A H Z IR R IA AT B . G o A BR TR . B
TR IR . MU EEREY A —E IR, b K
FFUA R0 PR S b, S/ MIPEBT RN 31.25 pg/mL;
X FFS A SR A M EE A .t FRFIreR, SLIe O #
LI S FREAUEST TP SELG, DR AR B 2o ) LA R A
YA K 3RV E R A R RS
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