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Comparative Analysis of Extracellular Polysaccharide Content and Bioactivity Associated with
4 Strians of Agaricus blazei
XIE Xiu—chao, LIU Jun-sheng, LUO Yang-lan, DENG Bai-wan", BAI Qiu—yue, ZHANG Yu-wen
(Shaanxi Provincial Engineering Research Center of Edible & Medicinal Fungi, School of Biological Science &
Engineering, Shaanxi University of Technology, Hanzhong 723001, Shaanxi, China)
Abstract: The content and bioactivity of extracellular polysaccharides from 4 strians of Agaricus blazei were
studied. Extracellular polysaccharides were extracted by submerged liquid fermentation. The content of
polysaccharides was determined by phenol —concentrated sulfuric acid method and 3,5 —dinitrosalicylic acid
(DNS) method. The inhibition of bacteria and alpha—amylase were studied by filter paper diffusion method and
spectrophotometry respectively. The antioxidant activity of polysaccharides in vitro was investigated by detecting
the scavenging rate of DPPH free radical, ABTS" free radical and *OH free radical. The antimicrobial activity of
exopolysaccharides from strain JS06 was higher than that of the other three strains of Agaricus blazei, and the
effect on Staphylococcus aureus was the best. The 1Cs, of strain JSO1 to alpha—amylase was 2.425 mg/mL, which
was superior to other three strains of Agaricus blazei. The scavenging rates of DPPH, ABTS* and hydroxyl
radicals of four Agaricus blazei strains increased with the increase of mass concentration. When the mass
concentration reached 1.0 mg/mL, the scavenging rate of strain JSO1 to ABTS* radicals was 83.06 % , higher
than that of the other three strains. The scavenging rates of DPPH free radical and hydroxyl free radical by JS06
were 96.47 % and 99.71 % respectively, which were higher than the others, and the scavenging rate of hydroxyl
free radical was higher than that of V. The results showed that the extracellular polysaccharides of the four
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Agaricus blazei strains had bioactivity and potential medicinal value.

Key words: Agaricus blazei; extracellular polysaccharide; inhibition activity of bacteria; antioxidant activity;

inhibition activity of alpha—amylase
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ﬁﬁﬁ}ﬁ(Agaricus blazei) X 44 B PG B 4% , J@ $H T 14
DAL Basidiomycotina ) NEET Hymenomycetes ) A
H (Agaricales ) | B 4% B} (Agaricaceae ) . I 4% J& (A gari—
cus ), JEP T PG BAEFNSE [ S5, 5 T LR HASA
TR SRR IR HAEA T TIRABESE . F5E A B, WA
HAAE S EGHNNE, &5 ZMEER D, 5 H
B R G KR BE , 2o R E 2B TR
T TR A R AN B2 MDA, P
71, PRI, HUIRES O, B T, B MO T AR
FHHEAT T IRABISE , 2R I RA P 2 WA ™ I
SESFHIR BIGY 7T AT — & R

SR H AT, — 5 T QAN FE 22 R BF Y 2 4 v
TEMLN Z2 05, XS M A Z2 BEIF 5T 0 A 56 T IEAS
NLAb 22 BT A AT PR 2L 4B, 1 JC R Ge R BF
G, AR T 20, B2 WS IBO TJ5E , Ai
AEARM; 55— T, [N E EH AR B S R AR
FERR R AR S T L PG A H A S5 1, 3% o SO R 1
B PA FE TRARAR  , Fo J5 T Y™ A 21, 0 R T R
R b e, ABHIERI ] 4 PRAGAS B B R HIVR AT
J2 R R A P M A 20 I H A 0 R O 4
HAMTE B AW o TRy BEE 1 , 5 087 I A b 24
MIPEF TR, I AN B i — 20 255 TF & A
Rftz%,

1 #MRl5H*
1.1 AR GG

HERAY 4 BRUGAATES t PP 2 2 25 e TR AT
G

W ZEHUFF R (Bacillus subiilis 415 CMCC63501 ),
SO R R B (Staphyloccocus aureus, L5 ATCC-
25925). KIABAH (Escherichia coli, #t'5 ATCC-
25922), H &K E (Candida albicans, L5 CM-
CC85021), LA I 4 Fp bk ph P ph B TR 2Bl v 4 B i
AR S AP O O BRI IR T R SRR AR

fiiHH,

YR C(Ve, /M4l 15 : 20160105 ) : KHETHT K
HAE AL TP & Pty ; DPPH : Sigma 23 7] ; ABTS: | ifg
A AR AR A BRA vl 5 A iR 24 2R 20 B 4l Rt
T AL A R o

TR (potato dextrose agar, PDA) K5 FEHL T

A1 200.0 o/L I FI 20.0 o/L & AR 5.0 o/L iR —
4 5.0 o/L BREE 3.0 /L BiiIE 15.0 /L. 7K 1000 mL,
pH {H A%

FLICHEFR AL R IRAN 3.0 g MR A 41 1.0 g bk
B RRREE (MgS0,+TH,0) 0.5 g LA 0.5 ¢ Bl T2k
0.01 g JFEAH 30.0 g Bl 15.0 g 2518 7K 1 000 mL,

A RFER AR FRER 3.0 gL, &AW
10.0 ¢/L, S ALAH 5.0 ¢/L, 358 15 /L, 7K 1 000 mL.

1.2 U5

EYELA N1000 B g% 2% %A . it 2% B2 A R
INE] SW=CJ-1D BUBA GRS TAES « Bl Ay
RN F] 5 YXQ-1.S-508 7Y i Fe B i - IRl A
BRI BES 7 45T 3 KQS200DE U #E A I 1 e 7% -
B 1L T R P AR A R W] 5 UV2550 AU 28403 ot BE
T HARR A,

1.3 Jrik
1.3.1 TRk ETE ST S

I3 0K 4 Bk WEAS E AR AP T A ICKE 57 5 1
28 CHEHEFE 5 d, WEHTETE LA, R AR g (k0
TG WA ™ B TR 22 AR TS R/ NS,

132 BERRITS 7 F%E

X 4 B4 B R RE BE AT ITS PR, R
CTAB JA$2H 4 BRWEFAT BERERY DNA, SR FH FC 3
519 1TS-1(5'TCCGTAGGTGAACCTGCGG-3" ) Fll ITS—
4(5'TCCTCCGCTTATTGATATGC=3" )% ITS 551 # 47
P18, PCR JZWAKZR 50 pl:2xTaq Master Mix 25 pl,
10 wmol/L 5 445 2 pL, #54 DNAT wWLOHKEE 10 ng/pL),
WZE KN 2 50 Lo SN 45 :94 CHUAEYE 2 min;
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94 °C 30's, 59 Cik k 305,72 °C 60 5,33 MEFF;72 C
FEA 2 min, 4 CORAT. FHRER FHHE PCR =953k iR
TAY TG RAET, P45 RS 58 Na-
tional Center for Biotechnology Information AR, B3
FFFRAFE 5, IFFIH blast $EATFES ELXT, T 2411
FP3JG R Mega7.0 R GER B
1.3.3  HuFhZ RO & e

W 4 FRUEAA TR BRI A 150 mL PDA YRR 77 3%
1,120 v/min PR KB 7 d, 108 WCERIRRUIERS 75 Rk
45 % 60 mL, K Sevag W5 LRI, IEW 5 Sevag
R 3 0 TOARRL ) & F 250 mL =i 120 t/min
P&3% 30 min, 73R - B 20 min, FE 3 KB
T HASHRYE 2 50 mL, 5 A =S 3 f5ARFR
(I ICK S, 4 CHiFE A, 5 000 r/min #5.0 10 min,
45 CTH T , A A EE A 2 HE 5 e R
TS T2 T8 ORI AR 1 — R B R v M 2
i, IMERIA bR, A7 RN y=28.529x-
0.001 9,R*=0.993 9, SRAJFIUINA L EEHIRET B0 5 1Y
TEWCA ] DNS BRI 0 J5ORE R, P 22 22 B A
AR BEE S IR AN

WERAFE A N B = B S - i B
1.3.4  MEETE P

FUEAR 7 BRI S 4 FR WA FE M A 2 h
(B 50 L) XF 48 75 B —Aili 52 28 F AT B Bacillus sub—
tilis 4O AR Staphyloccocus aureus N LaRd
Escherichia coli, H/&ERE Candida albicans T Ak )
VRRCR, L& o PDA H5555: 50 WL B4R 7E i
FIBFE ST IR, LAA 25 pe/mL F 252 50 wl BO4CH1E N
FHPEXT R, DL 0.96 %4 B 7K 100 pL IR 5% Fx
BRI 52 SO e i el AR D IR RICR (B)
T ARIH

K FH A % 2 FE i R U0 e /N 0 TR R
(minimal inhibitory concentration, MIC ), L 0.5 mL B4
FHER IR SRy 0SB [ g SR P~ 2 o i ORI 5 s/
R HE (minimum bactericidal concentration, MBC) .
1.3.5 - JER I A0 e

275 3CHR([21-22], FEAEAE 2, G KA 4 i
A 22 R i T 1 B 0.0.1.,0.2.0.4.0.6.0.8 1.0 mg/ml.
VR, B 0.5 mL B AW, INA 0.5 mL 1 U/mL (1 o—
TEMBEEIS 1 mL0.25 %MTERNATL RIS T 50 °C
fEL KR BV 10 ming SRJ5SZRIIA 1 mL DNS %9,
B INEA 5 min, REEH] pH 6.6 B FRZE WBUE %F
% 10 mL, JW5E 575 nm AEWOGIE . FEFEESE 3 U, B0
BIE, H TV ARIHE o TE M B TEPE A 22 .

ﬁﬂ%ﬂ?—?@/%:]—iflf% 100
C

KA 0.5 mL HEAME + 0.5 mL - TE K A W
HIRE S GIE s A5 4 0.5 mL KRS+ 0.5 mL R 2% mhiik
AR ot X PR TR AEL 3 A ¢ oM 0.5 mL - FH LN+ 1 mLAE
FRL% PRI 28 AR RREH IR AL
1.3.6 IRSMUE IS PE
1.3.6.1 WJREEESIE

S5 3CHR(23), PRI, TSR KK 4 R b 20
FEA K Ve Bk 0.0.1,02.04.0.6.0.8 1.0 mg/mL A [Fje
FRESR I, J T mL AR A T mLpH 6.6 BERRZE MK,
1 mL 1 %ERFACEIE T, TRAIE T 50 CARIE H s b
20 min, iITA 1 mL10 % =% L2 IR AT EHL 2 mL,
4fi7K 2 mL 5 200 pL 0.1 % =448k ,5 000 r/min Z.0>
5 min, B ETEINRE 0D, R S B A UR e
A1 mlL B TR AR IRLL LA Ve AR R BHME X 8
IR/ IS S
1.3.6.2 DPPH H i35 BRAE 1 A9

225 SCHR[24], AVEIE S, T AKCK: 4 Fhifish 2
BERE S K Ve Bl 5% 0.0.1,0.2.0.4.0.6.,0.8 1.0 mg/ml
ASTRI MR B B RE S A, B 2 mL BRI 1 mL
0.2 mmol/L DPPH-99.9 % £, B, 141, i B AE = 1
(25 °CHIEAL 10 min, 5 000 t/min 850> Smin, BT
FES1T nm ASEAE, LA Ve R BHMEX IR, AR 3 1K,
BOEXE, 4% FH1A G DPPH [ ST FRR .

iR I%=1- A=A 100

C

KA H 2 mL B +1 mL DPPH-Z AR
FESOEIE 5A 6 4 2 mL AR 5L +1 mL 99.9 % £, 5%
R BRE X FRZH B s A o 2 mL I LW +1 mL
99.9 % LB Y S UV BRZH RO AH
1.3.6.3  ABTS'H M 5L7E bR AR iyl a2

25 3CHR[25-26], FEAEIE K 7 mmol/L 1) ABTS
VSN 2.45 mmol/L (i IR PR W AR & IR E
(25 °C) AR N FRE R, TR ABTS 1 48 V-
i FHRTHG ABTS % 25 U 99.9 % L BEfi B (20 i
60 15), HI 0Dy, 9 0.7£0.02, FHICHAHK 4 Fhjigsh £
BEFE 5L AT Ve Bl 5 0.0.1,0.2.0.4.0.6.0.8 1.0 mg/mlL
ASTRIHe BE O RE SR, B 1 mL FESRAE A 2 mL ABTSY
TARR RS IRA B THREAL 5 min J5 5 000 t/min 5
O 5 min, BUEERINE 0D, Ve N PHEX IR, ARFEE
53 G HBOFRIME, I T ATHR ABTS H H AL

R =154 100

C
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KA ACH T mL BEAB+2 mL ABTS* TAEW fRE
SR A 5 A 1 mL BEH 42 mL 99.9 % 2 BEA TR RE
AN BEZH AR 3A ¢ 4 1 mL —FH S F 42 mL 99.9 %
O 25 A B WA
1.3.6.4  F2H WAL ERAE ) Ayl

S5 SCER2T), TR, TSR KK 4 Bl b 2
FES K Ve B 0.0.1.02,04.0.6.0.8.1.0 mg/mL ¥,
1E 1 mL &£ 4510 A 9 mmol/L FeSO, #1 9 mmol/L
KR - L WS 2 mL B i 2 mL 1.2 mmol/L H,0,
JABIR, T 37 CCJN 30 min, 5 000 t/min B5.0> 5 min,
IR 1V R DA 2 B T K R AR IS 510 nm 000 7 A it v
JEWOERE A o6, BB TNE: H0, BE FlRERAE,

2 PRAE A B R 2 GAEL A, RIS DL AR AC B AR S i

W E WG Ao Ve NBHPEXT IR, SRFEEE 3 1K, HL

SERE, I FAVARITE R A RS GRR
i%li%%/%:l—f‘;ﬂxloo

14 BT
IR H SPSS22.0, Origing.5 #1174 4T
IS 45 5B 3 YA TR A A4 .

2 HERESW
2.1 FEHREFEIES
RSN 255 BRI LA 1.

B 1 BRSNS BAFEE

Fig.1 Colony morphology and microscopic characteristic of strains

4 BRUBAAN P 2247 e, BBIRIR oA 25t , 5 vk Tt
IR A TE B —HRIRGEHE o B 22 5L (0, S B IR
T SR B, 4 BRUEAAF TR R S IR R I B VE TEAS
JSO1 F1 JS06 A TR 22 B Kk FE R B, A K S
WIe 4t AR, 107 7S04 A1 JS05 LUISEA W22k £, 4
Sy
2.2 B ITS %0

JSO1.JS04,JS05 #i1 JSO6 B Fk 1TS f 4 4 45 1t
TNFLFHNR/INEE 800 bp ZE47 o

KB ITS JP TS, #2358 % GenBank £di /4
o HEFT IR S0 A A AU R LU, T ST Rk B
DIESSX R RS K BHAL, G55 2 FR . Bk
5 Agaricus blazei "1/ 1TS J¥ 5 EAT 99 %01y &5 AR
M, [RIHZS & TR R TRV TE S B SRR IR 25 SN R B
Bk JSO1.JS04 .JS05 F1 JS06 Ay W AT B A%

2.3 s pEE R E

TR VR FN DNS VEIAE 4 BRIEFAE SN

ZHEERILE 1,

JS05
| Agaricus blazei strain U2-2(KF281111)
JS04
I~ Agaricus blazei strain B(EF471305)
Agaricus subrufescens strain WC837-S04(KJ541796)
1806
81 | Agaricus blazei strain WC837( AY484697)
JS01
Agaricus campestris voucher NVE 470(KF937296 )

Agaricus blazei voucher GKVK-18(MF403088 )
Agaricus augustus strain WC414(AY484672)

66

—
0.0050

2 AKIEMEERRELEH
Fig.2 Phylogenetic tree of 4 Agaricus blazei strains
x1 MIZERE

Table 1 Extracellular polysaccharide content of strains

LS Z W& it/ (mg/mL)
JSO1 8.50+0.06
JS04 3.34+0.05
JS05 8.81+0.10
JS06 7.70+0.03
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R 1 PR, WA R AN & A T
5S¢, Hip JSo1 fush 2 b &N 8.50 mg/mL, JS04 A
3.34 mg/mlL., JSO5 4 8.81 mg/ml., JSO6 N 7.70 mg/mlL,

2.4 PURTEME TS
AARIE A FHIELC H P HOEXT 4 ARUEAA A 20
FE B 1 P T 0 2T L 45 50 I 2,

R2 MSNSHEREEESN

Table 2 Antibacterial activity analysis of extracellular polysaccharide

R Tl 2 AT 1 PNLIN:] SEOAREE (SRUMEN7R:
Strain Bacillus subtilis Escherichia coli Staphyloccocus aureus Candida albicans
JS01 - + + +

JS04 - + + +

JS05 - - + -

JS06 + +++ +++ -

- FRRPLRRCR E<0.2,+ FRPLRRER 0.2<E£<0.6, ++F AL HAEE 0.6<E<1.0, +++ FRPUABER £>1.0 .

T KR 1S01.JS04 NN Z X Escherichia coli 1%
Ao 2= R S T A s R AU P 400 Pl ) DR/ Ny
8 mm~12 mm,{H JS06 HIHISNZHEXT Staphylococcus au—
reus Ml Escherichia coli AT ARSI HIVERT , TR 1
KANH 21 mm~28 mm., 4 BRI LM M X5 i

Staphyloccocus aureus Y4 EA—E INHITER . FiR#E
FEAW,JS06 M AN HAEAN il Ao i T 5 TR A
2.5 FRETEMERT LY

HuA 224 Rg MIC A MBC 552 3% 3.

IR B ZH JC B 7K 4% R Jo] R G B B, FHE X6 A

*3 s HER MIC #1 MBC
Table 3 MIC and MBC of extracellular polysaccharide

o/L
_— Jso1 1504 JS05 JS06
MIC MBC MIC MBC MIC MBC MIC MBC
A LR A 3.41 3.51 3.53 4.66 3.25 3.38 1.12 1.04
SR BRI 0.41 0.51 0.88 0.98 0.53 0.66 0.31 0.39
KA 224 2.36 225 2.38 2.14 2.46 0.77 0.94
1 ARk 247 2.59 3.03 3.01 235 2.48 2.34 2.46
24 0.5 JMUR IS R B R 2R >1.5 em, By %0r
S — N CHrs N S 80r
AT HJCiR . S5 3R 0 4 PRUEAA T B b 22 B Xt i T0F
Bacillus subtilis Staphyloccocus aureus Escherichia coli ﬂ—g} gg:
N Candida albicans Y576 — & BN HIVE T , 4 FhRAA H % 40( —o-JS01
ey e R 2y o R B0 = S
PR RROUT 4 2560 3 260 R AT 1O 00 S A R A R 52540 2 o B
FF B IR IR 22 AN K 00 3R B R AK JS06 A7 4T ° of —+-JS06

FTAIE T XF 4 B €2 ) 26 3K BRI K 3% A TR 4
BRI S 0 T A P AR B500s T, LR/ TR VR B2 43
9 0.31 g/L F1 0.77 g/L, H/NREWE N 0.39 g/L
0.94 g/L.
2.6 a—TERY RG] AE S0

WP ZE X oA B A I ULIET 3.

HI 1l 3 AT LUE 4 BRUGEAS FERRL AP Z2 05 80 X o
TE B Wl A — o A RIVE ] o WREEFE 0.1 mg/mL~
1.0 mg/mL P, P& it e B2 ARG AN, o—TE Ry I ) 252
AW, SR B A E] 1.0 mg/mL BF X6 o T B
TR K 93.55 % .81.44 % .89.46 %M1 91.79 %., %t
VA3 A4 JS01 A Ah 228 o3 (BT U 75 4R :y=9.539 8+

0 1 1 1 1 1 J
0.00 0.10 020 040 0.60 0.80 1.00
SRR/ (mg/mL)

B3 RSt iExt a-iEmERRIEI1E R
Fig.3 Inhibitory effect of extracellular polysaccharide on a—

Amylase

26.862(R*=0.998 8), 11515 1C5 A 2425 mg/ml.;JS04 fifg
AN 11 5K £ y=10.95x+3.388 5(R?=0.997 2),
LS 1Cs N 4.257 mg/mL; JSO5 JI4M MR 4[] 9 5
T A :y=9.756 2x+21.572 (R?=0.999 3), 1545 1Cs N
2.905 mg/ml;JS06 g &1 Z Ml i 43 151 U5 J7 FE K oy =
10.869x+17.854(R%=0.991 0), 11545 1C5 N 2.958 mg/mL.,
FW] 4 BRUEAS B AN 2 153 % o VE By 1 1 7 T
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FEPERE R 255 JS01 X o~ Y 93 Bl 00 31 255 SR BH (2 A F
HAth 3 PRUGFAFETAME
2.7 RSN X
271 WRJERESIINE
MasbZ )38 ) fE T LI 4.

0.80r

—-JS01
0.70F — Jso4
0.60F —&—JS05
o 0.50F —*J1S06
- | =V
£ 040
S 030
0.20}
0.10}
0.00 1 1 1 1 1 J
0.00 0.10 020 040 060 0.80 1.00

Jo e e/ (mg/mL)
B4 s SENTEREE

Fig.4 Reducing activity of extracellular polysaccharide

H &L 4 AR, 4 R A FA B AN 2 HE o 1 R B
ANFFERE IR SRR T, 5 PR MEXT I Ve A, 38 5 T A
KEVNHEF K VJS015J8065]8055)904 ., i J5AE 7 B
WREE WG I TG N, SR 0.1 mg/mL B, 4 B
kA E IS R AR I e ) K/ N 25 5% R
F 0.1 mg/mL B, PUE IR IR RE ) 22 BE AR A, ik
FE2M 1.0 mg/mL B, Ve FIEE JSO1.JS06.JS05 S04 1Y
W F143 520 0.70+0.05 1 0.53+0.04.0.52+0.02 ,0.50+
0.04.0.41+0.03, FEHH JS04 L4 M 4338 IR E 71 B
S /INT A 3 BRUGAA BT R 4 bR A FAF S 2 AR
INTF Ve IR JERE D)
2.7.2 DPPH H 355 BRAE 1 O

sk Z %t DPPH H HH 3R BRVEF UL 5.

—JS01
-o- ]S04
gL —*JS05
—-JS06
60 =V,

100

T R%%

401

20

0 . . . . : '
0.00 0.10 020 040 0.60 0.80 1.00
JE R/ (mg/mlL)
B 5 HashsHEX DPPH B HERERIER
Fig.5 DPPH free radicals scavenging activity of extracellular

polysaccharide

i &5 AT, 4 AR WE A T AN 2 0 1 43 % DPPH
H 3L A — & TEFRBE ) ,0.1 mg/mL~1.0 mg/mL
P, B TR JE A, DPPH [ i BET5 B e 1 A
W, PR AR AN E R . DPPH A LSRR RE
FIMKREVINER A V>IS06>J501>J5055J504, He i Ky

1.0 mg/mL B, %} DPPH H H3E75 R 45351 M 98.33 % .
96.47 % .68.62 % .45.75 %M1 37.42 %, 21534115
Ve [EJH 7 B2 4 :y=10.007x+25.484 (R2=0.983 8), i1
5 ECsy 4 2.449 mg/m1;JS06 Z KR/ A1) 5 A 1 y=
17928x-33.145(R?=09850), 11545 EC5 N 4638 mg/ml;
JSO1 Z2 4 g 3 11 9 5 B2 b 1 y=11.292x-13.442 (R’=
0.988 6),3115453 ECs, N 5.618 mg/mL;JS05 Z28 .43 1]
9754 1 y=6.652 5x—1.204 3(R>=0.997 3 ), i+ EAHECs,
} 7.697 mg/mL; JS04 AR IS T TR y=5.543 4a—
2.579 3(R?=0.985 2), 1155453 ECs 4 9.486 mg/mL, -4k
R JE (median effective concentration, ECs)f2187H
BN 50 Gl [ RE T B IR, — B R B R i
ECs HAX T 10 mg/mL, R HBA A7 T A b,
PHI 4 BRUEAA B A 208 B 53 A B4 1) DPPH H H
S bRAe ) HARE R 22 5, JS06 Mush 2 T B g
I35 AT HAD 3 BRUEAS ELR B s 24 , W JS06 (1)
JfIAh 24 A BAT B ) DPPH. [ th3LvE R e S, F
WIS LI, WEPAE TR 22K 2% DPPH H 2
# ECs 4 0.184 mg/mL, {fB% DPPH H H g ) 3
KTMIGNZHE, X aTRES WA B G PR A G,
XA T SRR B TE

2.7.3  ABTS'H HH G BRAE 1 I

MushZhExt ABTS B HH BRI BRAVEH ULE 6,

1001 =301
-o— ]S04
80r — JS05
—A— JS06
60 —— V¢

40F

TR 1%

201

(?.00 0.10 0.20 040 0.60 0.80 1.00
e i/ (mg/mL)
E6 HashEHEXT ABTS'BRENERIER
Fig.6 ABTS" free radicals scavenging activity of extracellular

polysaccharide

HH ] 6 PN, 4 BRUGAA BRSNS HA i
1) ABTS [ HIBEFREE ST, RGBTk B s, vs
BRI iz 35  ABTS 1 FR BRI BREE I AR E NHFFT
SRV >IS01>JS05>]S06>J504, #eJE K 1.0 me/mlL Bif, X
ABTS* [ FHBETH B4 714 93.65 % .83.06 % .80.30 % .
77.27 %M 65.71 %, ZE M1 5307 Ve Fl 4 BRUEFAT B PR
) ECs [HMH K A 2.163.3.203.3.647.3.708 mg/mL F
5.046 mg/mL, W 4 HR U A FE TR ML AD 2240 B0 XF
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Study on Microbiological and Physicochemical Properties of Huanghua Shrimp Paste
WU Xiao—he', GENG Xiao—jie*, ZHANG Jian—xu?, SANG Ya—xin?, SUN Ji-lu**
(1. Department of Biomedicine, Zhongshan Torch Polytechnics, Zhongshan 528436, Guangdong, China;

2. College of Food Science and Technology, Hebei Agricultural University, Baoding 071001, Hebei, China)
Abstract: For evaluating the safety of Huanghua shrimp paste and improving its traditional process, the
microbiological and physicochemical properties of Huanghua shrimp paste were systematically studied. The
aerobic bacterial count, halophilic bacteria count, fungal count, pathogenic enterobacteriaceae count, lactic
acid bacteria count and proteolytic bacteria count were investigated by the selection/differentiation media. The

general physicochemical indicators and the contents of malondialdehyde, nitrate, volatile base nitrogen and
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