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Comparative Analysis of Antioxidant Activity of Crude Polysaccharides

from Eurotium cristatum Ascospores
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Abstract: The ultrafine grinding method, ultrasonic method, and repeated freeze-thaw and grinding method were used to break the wall of
Eurotium cristatum ascospore. The effects of these wall-breaking methods on the antioxidant activity of crude polysaccharides from the
ascospore were investigated. The results showed that the wall-breaking rate decreased in the order of the repeated freeze-thaw and grinding
method (93.73%), the ultrafine grinding method (82.27%), and the ultrasonic method (66.54%), with their corresponding extraction rates for
crude polysaccharides as 2.18%, 2.06% and 1.84%, respectively, all of which were significantly higher than the extraction rate for the unbroken
spores (1.15%). The results of the antioxidant tests showed that the crude polysaccharides obtained from the three types of broken ascospores
exhibited a certain degree of anti-oxidative activity (which had a significant relationship with the mass concentration: dose-dependent effect).
The crude polysaccharide obtained from the broken ascospores by ultrafine grinding showed the highest antioxidant activity, and at a mass
concentration of 2.50 mg/mL, its capacity to scavenge DPPH, ABTS" and -OH radicals was 89.13%, 95.22% and 80.26% respectively with the
reducing capacity for iron ions being 0.78. The antioxidant activities of the crude polysaccharides obtained by the repeated freeze-thaw and
grinding method and the ultrasonic method were lower than that obtained by the ultrafine grinding method. These results indicated that the
damage on the polysaccharide molecules of Eurotium cristatum ascospore due to the high-speed shear generated by this type of crusher at low
temperature was less than that caused by the ultrasonic cavitation and repeated freeze-thaw process. Thus, the ultrafine grinding method is
suitable for breaking the cell wall of Eurotium cristatum ascospores.
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TESEEERE (Eurotium cristatum) JERRE SR AE
R LA EE YD, FEARRE A HEN B 55 ) P S 3,
7t R HACE TR A M S 45 - P B 5 T 4R K HERR AT
TR AT WL & B ik, 189K “&48”, “&48”
FRRIDRL R /N S0 22 /0 A S PR 5% i JB 00 25 P 2
PR ARk, BEERIRIBTR TR, B
AT FEA R T B PR AN E R R . KEAHIR
WFFCUESE,  6E IR B R P R I 1) 2 P B A A=)
HAMEY, Frssst, At pepEl, Frae™,
1 e, R AEN A (R R o R TR S B T
TR B 73 AR RIE e AR G el o e B
2R TER R AR N THOE. b, TERETERE
TR —ZRENf R, R ES. A5
I3, AHETET A TS FRIR R AR =, =
F—IT ARG 7 AR R A AR . RS
— MR RHEYER T R NI EE T, R
TN T - F A TIE M T B B4R

AT o % AL B URR-
WEEEVE =P B i R T A1

(Eurotium cristatum ascospore, EA) HEATHiEEAbHE,
53 A ARA BTN TR B o SR B 1 ZE 1t Cultrafine
grinding broken Eurotium cristatum ascospore, UGEA).
R 7 U il B S RN B T & 1f¥ (ultrasonic broken
Eurotium cristatum ascospore, UEA). Jx & fl-Hf 2%
T B ek 58 P ZE 1 PE 78T (repeated freezing and
thawing-grinding broken Eurotium cristatum ascospore,
REA), H/KERBEUTETESE B EE 7 9 (PFH 2 0
LA DPPH-. ABTS -\ -OH =Fh[H thILiERRAE 77 Ak
B IR RE I RIS AR, TREHEFR 2R
s, DA R RS PR 4% H
RAZEKYE

1 MRERE

L1 AEH 5]

EA SRR [ 45 R EaE P i BUE o e
JH1205 (EIEACHIR S E S =140, ik
¥ BB M B RN R R, TR R
T 5R 05, 1L 200 B, RISAHAK AT EA.

1,1- 2R 2- =R F (DPPHD. 2,27 -BRG3E
X (3-LFERIFFHEMEIRR-6-fifi R ) % (ABTS) 1
H3EE Sigma A7) WA K. KO =&
IR EAE. SRR =y WEE. WRERER. —HIREW
. SEEL BREE . KGRI K.
PR, SEMEN. LR BRSO E = b et

12 EZNHEHEE

AUW220 B RF, HAREEAR]; HH-2 &
ORI KB AR, WL R RHE A BR A
UVmini-1240 BYEAM-0] W3 A6 RETH, HARREA
Al; BLD-210 5 B B, JbaithaBHERI=AGES
AIRAF]: JY96-TIN B FE A ARAAEA, B b
SEVEBR AT RE-2000A RUfgkE78 KA, g o
AEAAXES s SIM/FDS-5P R FL A T4EHL, T INTR
YRR IR AT Vortex-1 BjiEiRikzgs, Lifg
PSR AT ZKY-6L BUEBAHEENL, b
HARRE PR R AR S-3400N AU i B4
B, HAHAH.,

1.3 R =

13.1 EA A7 %
1.3.1.1 o e LR B b 3

FREX 200 g TR0 EA, TONERUGIENLA, &E
EETH 1440 r/min. BEPAREIEE-35 C. fEERS[H] 15 min
AT, 3RfS UGEA.
1.3.1.2 AR A B

FREL 8 g T[T EA, TN 150 mL BEtp, I
20 mmol/L (TR ERZE MR (pH 7.5) 100 mL, #Hi+:
T80 R B KK TR AT PR TR, R
SAFEEMEA 15 kHz BkIF 6 s/[AIFR 65, S AbFES
)4 20 min, EEESERUG, LTS UEA, EE
BHATHUR USRI BT TR AR
13.1.3  JREURR-T SR EEAL ]

FREX 8 g EA N 50 mL B0, i 20 mL
70% CBEHIRREIRST, W B0 B2 5 min,
B IR T /KRN 95 C/KIE 5 min, T3 X,
Y107 B NIRRT EE 10 min, 8K TRIRAR
REA, EEBATHIR DSRS0 I 75 ARl &
132 RE AL IR L sk B 5 4511

ANV RE 7 VEACEE BA (IR RE 42 i 3R H50p2:
BTG, R EERIRE S, 7E 640 F5 (5 E RN
THT R AR B TR, TR, 5
kR RN, R T A T ST R
BERR
133 RE#AEEF ik EA 1 % ¥ 63T

i EE EA HF SR 2 5 132 BCR /K SR BT IE £
(15161 43 MIFREL UGEA. UEA. REA % 20 g, HIA
300 mL Z&087K, 7E 55 C TR 4 h, 138 ERRDT
U, MM 60 mL ) Sevage W7 T I8 T IEIR A YRIE
30 min, 250 B EIE TR, 4R 2 100 mL, S 400 mL
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95% T, 1E 4 CUKFENINE 24 h (EZHEUTIE, 8000
r/min EOWEETTIEY), Bl UGEA. UEA. REA
W, HAREE TR A 2 PR

134 BB EH5HENE

WEEE BEA SBE S S0 R F AR A AT
USA6L ) B 2 bRV s 05 BEAE 490 nm ZEWR Y FEE
{8, 2HIPRm-IRRRIEAE LR, Rt 2Rt a7y
FEN: Y=0.6645X+0.0110, R*=0.997 (X AHIEREATR
JR A mg/mL) .

FREL 0.01 g FEMAHZHE, W ERE 100
mL, filE% 1.00 mg/mL Z¥EAWR . B 1 mL 2 B0 E
T, TN 1 mL Z808/K, SHE 2 mL Z&ZIEKNES
FIXTHR, 00N 1 mL KBRS, Bl 5
mL KBRS, JBS)EEE 20 min, £F 490 nm AN E T
HIE, % (D WEZPEERIN R R .
_0.9WixV1 4D

V2

AF: W, (mg/mL) A ZEERFERE;, W, (mg/mL)
AR EBATRR TR, V) (mL) A RAERIE x5 49 F
BABATRMAA; V, (mL) AHHRAR; 0.9 HRIEZAK.

THREHZHERERE W, 5, %X (2 1HEHZ
FREAE it P PR R 20 2 Wik
W2xV2xn

W2

Wx = x100% @),

KF: Wx (%) AZBRENH V, (mL) A B4R
AR m (mg) AHS AR S n AHBAERK.
1.3.5 RSB S IR E M A M
1.3.5.1 DPPH i#&RRAE 1IN E

DPPH [ HiEEERRAEHIH0ME S Wojdylo! i)
R TT12E4T, FREL 2 mg DPPH, RIS EZRZE 10
mL, A% 0.50 mmol/L DPPH Y& . FREUA[E E &)
3 ZHHH Z2 B N ZE K AN R FEVRL (0.50,
1.00. 1.50, 2.00. 2.50 mg/mL), H{ 1 mL ZHHAW,
3 BIBAAN 0.50 mmol/L DPPH VAW 1 mL. 60% Z.F5 V%
W10 mL, RE) G BEDEIIE N R 30 min, T
517 nm AbIEFE O EAE, 5730 Ve NBHIMERTE,
AR EE N E 3 Xk, BCPAME. BT mL oKa
BEACE DPPH VW, e FE S IA IO RE A BL T
mL ZETRZKACEH 2 B0 2 2= N RO FE A,
DPPH H AR %A (3) 1HH.
_ Ao-(Ax-A)
h Ao

KX¥: 1/%% DPPH A e i b, Ag A= axtiRaEL
B, A AESIREORE, A AR AR RILE.
1.3.52 -OH jERxAE15E

| x100% (3)
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B ALY OH 35 B /1 F Feton i 87k 471,
EUASA] R P (0.50+ 1.00+ 1.50- 2.00. 2.50 mg/mL)
f) 3 2R SRR O 1.3.5. 1) P FHPEXTIE Ve 4% 1 mL.
FIMA 2.25 mmol/L 1] FeSO4 ¥ 1 mL+ 9.00 mmol/L
KA R-HEEE 1 mL FERE51. B 8.80
mmol/L (] H,O, ¥ 1 mL, JB&HIEE, 37 Cht
S8 30 min, FEPK 510 nm AN E S-LHRE S ROGEE
R 3 A FAT . A 1.00 mL Z848KAE HLO, TN
SEREARIERE A, PL 1 mL Z8TKAR M 2 A
W e 2 AR E Age A0 (4) 115-OH &

| = Ao - (Ax - A1)

0

KF: | H-OHAFARE, %, AyAHE A BLATE, Ag
AMSBIABIE, A AR ARRBE.

1.3.53  ABTS: V&R AE 1 E

ABTS-"H 3B RRAE /1 0ME S Shen YN
R EHEAT, FREX 38.14 mg ABTS, MIAZEIE/KE
A4 10 mL, HIEE7.00 mmol/L ABTS W, HFREX
6.628 mg IR, MMAZEAKERSE 10 mL, il
2.45 mmol/L i ARERHATR, WP TR, I
H12h 5, HBEREME (pH 7.4) MRAZIREW,
fEFAE 734 nm AWOEAE A 0.70+0.02, EPffil A ABTS
TAEW . BURFEFRERE (0.50. 1.00. 1.50+ 2.00-
2.50 mg/mL) ) 3 ARERAER (W 1.3.5.1) BLK Ve
% 1mL, A ABTS TAE# 6 mL, BT 10mL &0
EWNIREYE], 1530 CTF/KBEDER N 6 min, W%
734 nm B EE . DL 1 mL ZRKARE ABTS
TAERMERE M ARBOGEE Ay, BA 1 mL Z818KAE
FH 2 BN 52 25 DN RIS Ao 32 AT (5) 1F
5 ABTS. JEBRZ.
_ Ao-(Ax-A)
- 0

AF: |4 ABTSHRE, %, AjhHEEAMRBARNE,
Ax HHESIBIE, A HHE SR REIE.

1354 &R FE

PBE S L ) s i e A A AR AT B
AR (0.50. 1.004 1.50- 2.00. 2.50 mg/mL)
() 3 B RERE SRR L 1.3.5. 1D LR Ve I 4% 1 mL,
FMA 1 mL 1% F AR 1 mL SRS (pH
6.6) WAIJE, EKBHIN 50 CHFZE 30 min, Kl
U, I 10% =% SBRIEW 2 mL, EESOHLA 3000
t/min &0 10 min, B 1 mL L&, ISR 208K
0.3% =5 EAR 02 mL, IREHIAE, BKIBHA
50 ‘C 8% 10 min, 7E 700 nm YK NI ERE S IO

x100% @

| x100% (5
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. DL 0.2 mL Z&TR/KAE =SB RN e A S AN R
WerE, iEaR (6) HHHEIEIE .

R=AA; (6)

KF: R ALRA, Ax AR NRE; A AHEDRE
B
13.6 #AELA7

e S AR R T 3 Ik, KA
DPS 15.10 XHAIEIR AT G b, WK R
p<0.05, RILEFLL x5 FoRo

2 RGO
2.1 FRBED %X EA BUENR R S RRE

H % vl

B 1 AR, PR RE T VAR B R i Y A
REA>UGEA>UEA, HH s 5 1R Rl B vk A H P o
HIEF] 93.73%, XU, ¥ EA BT TR E VR
HR, TR RO S, 38 R MEE R A o
JEE TR B, SRS PRI — S FIATLA ) R AT RO TR
[FIEE, A TR O, A AT
RE (R TE B, AR S5 R R 25 S E Ry A T
BREAS T A R 518 . ROk 2 i e
WUiEsl, FerERBTY) s RERR Bz, 1A%
fEN AR B 1, EA 8 FAFTES.20~6.00 um)
X(4.00~5.00 pm)Z [, BRI AN, BT A
PRI LN 2, S R ORI R M LAE AR 6 1 B A 4%
PERXE EA [OBRERILE] 82.27%, Ui W% 2R TEE
CEAREN 2 BEA BEEERTT, I0A frdid B outie %
PR —DARTH B RE R . R DA EER N 66.14%,
TE=FIEH AR, Ui BHFE AR50 i ide FH ke 75 40
SEFNRESEIT )T, R 75 I T 51 R 1) 2 VR AR5 2K
FEAE BT AN A 7R A S T

RGBT, REDRELTE EA 255%
ST, SERSElE (B la); S ppEEAL TR S
(H 10), MEFHEER MRS, ENHERZM
TRIFEATR, SRMmEsE LR E (K 10,

AT R AR, Aot KRBT,
RO, SRS G-I BB S (&
1d), CHRHEM S RN 250 SERE TR T, T A AR
KANA—ER T, RN B R ERE S, 587~
KPR TE— Do TR0 5 521 - BV P Al B P91 AN
ke, T HLA R AL, fE RS
P m B A U A NPT

IKIREEVEETREL EA. UGEA. UEA. REA Jif
RETFLZ R ELE AN 1.15% 2.06%. 1.84%.
2.18%, W] N2 W H A B A B 2 iy T B 0, X
B EA fll7BE R BRAS T 2 057 v i i B 2 (A
%K. EA. UGEA. UEA. REA HZ#i f sbii & 24051
N 69.73%- 70.22%- 65.53%. 63.34%, 4 HFERTE
BN RE, Hih UEA 5 REA RSB
B, {&T UGEA 5 EA, HENZ A SRR UK
SR EE S E X 20 i R TR A
WA S IR URRL, A T REEAS [F TR T2 80
LR RALATEL T EA ZHEI AR
AN Rt — DT . Ak, EA AR ARG RS
UNHE K RIS et i  pH AL BRI,
BRI, ARSI R AR B A B 5 V2 R et SR A A
TETERL P E TS

a

Fig.1 Electron microscopy photographs of different sample
groups
7EZ: a: EA; b: UEA; c: UGEA; d: REA.

R TEHERARRER, HIBRNESEESE

Table 1 The broken wall rate, crude polysaccharide extraction rate and total sugar content in different sample groups

BEETy ik BREEE % A B BT % BAESE/Y%
AAEETF£360F (EA) 0 1.15+0.09° 69.73£7.06"
R AL (UGEA) 82.27+10.74° 2.06+0.18* 70.22+4.62°
# F sk akAE (UEA) 66.54+5.26° 1.84+0.12° 65.53+8.21°

B A ek B A (REA) 93.73+7.24° 2.18+0.06" 63.34+5.16°

E: Bl =7 P B R AR R R RS R 49 5% 2 £ FRKF (p<0.05) ; MiXE A ALK n=3.
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22 KRBT A &M S AEE DPPH &

A

DPPH H HZE & —F LB O IR 7 H B2,
MR E PR AAER, WS RO
WA, HARCREEE SPUEULRE I IEAHDS, Ak
FEOBE I SR e S BT s 35 0. i e 2
A, EA SANFIREEALFE S ATiR ML 2 HE % DPPH
H A BEERER. 3 dUHZHEEREIREN
0.50~1.50 mg/mL I}, DPPH ji5FRGE St 2 b T 7t
TREIGE, Bt 2.00 mg/mL f5_FTHENE . 785 EK
J¥4 2.50 mg/mL i, UGEA. UEA. REA =#4%
BEXF DPPH H HESHRRZE 04 89.13%- 84.81%-
67.04%, HHFIME T UGEA M ZHEE%RR S UEA
BT . BRI S PTR R [ 2 2 SR U 775
DPPH [1#F 5T, EA M2 ¥ixt DPPH H HHFEE R R AR
IREER KGR R (41.14%) HHHBAH, U EA W
B A T RE AR ARRE A5 HR A A T 1 B SRR

100r Eve BUGEA BUEA OHREA
90 | 23
80 |-
70+
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40
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0

DPPH- /&% / %

FLZ WP 2K FE / (mg/mL)
& 2 FEHRLEFEZHE DPPH-TBPRE
Fig.2 DPPH clearance rate of crude polysaccharides from
different sample groups

2.3 F FIBEEE T ik XA ML £ fE 6O VR Br

-OH H HEEAWIRISHTRET], G RZH
VIR AR AR, A R0 FR-OH. H H S B A4
MR EERED, K 3 e, ARREEL
H5 BT 2 BEST-OH H HIE 7 M BE F1 5N 15
%, HilBE 520K E 2 AR E R
KHR. MAFEKRET, 3 RS20l HH
BB FRAE ST HR 2 55907l /2 UGEA. UEA #Il REA,
HA MR BRIFI UGEA 41, fEM B R Bk it
2.00 mg/mL i}, H-OH EMRFEIMLILTE Ve &,
JREWREE N 2.50 mg/mL I-OH JERRFRE kT T
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EA FlZ ¥ B A BRI M-OH A 3R
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Fig.3 -OH clearance rate of crude polysaccharides from

different sample groups

24 TRIBET EAH SRS R ABTS K
BR e 7 %7

120r gvc BUGEA BUEA OREA
100 -
80
60

40

ABTSY &R / %

20

0

0.5 — 1.0 v .
FLZ WP 2K FE / (mg/mL)
E 4 FEHREFAZHE ABTS TERE
Fig.4 ABTS" clearance rate of crude polysaccharides from

different sample groups

ABTS ¥ RATRER AL G R R N FE 1 E
FPHE T ABTS', Hiam e s, sreasny
fiZ s iR, dE 4 TR, EA ZAFRREE L
G R 2 T ABTS  H 3R B — e il ke
FE M 5% DPPH H Hi3E f2-OH H HHEE SRR
AR — 2, H 2 BN B3 15 e .
UGEA . UEA 1 REA i Z W5 T 8N 0.25 mg/mL
FHERR R AN 80.26%. 75.61%- 63.19%, XLHLH]
PIEHPTARIRSE 3, %0 EA ML Z R ABTS 13
FfE & 55T DPPH 5-OH, {EA —2E R HMME.
WK BRI 0O R T 7 e B2 3o e o O T R B (1
TARBUIREE N 6 mg/mL WX ABTS [ HEERER
HN 56.09%, mHILIRKFMSESR (34.06%), B
BAR A% A P A AT 1 5 T SR B A AR NS Bl 2 A
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Al
2.5 BB AR S W TR

T J5UBE RO B S WA IR 1 A L AR AL T
PERY, & 5 TN, UGEA 21 UEA 41U 2 kEekes
TIRJRRE VBB, BT RIS T Ve Wil
TR TR VO N, IR RE I RER S b Tt
NSRS MM 2P ERE N 2.50 mg/mL B,
UGEA. UEA fil REA —4FEM 8RS I8 5 kiR
790.78. 0.69. 0.54, ] WANFEILEETVE EA FHZ HE)
HA—ERRRAE S, 18I 5 PRt fe s ot
bb, FI%1 EA HHZHOEERE 5 THHR R SR E TR
B CEEAGD 3B, SEHITE R —FEdr
(TN 2800 RIS v, B — e
TEPTE TG

T-g [ BEVc BUGEA BUEA OREA
1.6
14}
1.2
1.0
0.8
0.6
0.4
0.2
0.0

BRETIEIR T

s 20
FLZ WP 2K FE / (mg/mL)
&5 TEHRLEESTETIREE
Fig.5 Reducing power of crude polysaccharides from different
sample groups

3 ZHig

3.1 RATEGR L. HAEREE. RE R
ZRANETTIEN EA TR REAC SR, FLRREEAR RN
82.27%- 66.54%- 93.73%. ABRYRELL HEE R
RERART IR URAL-0T S, VI BEA IR H)IA7 TRETE
RO P L SRR B ) AR Rk P i S A B R R
BYERIFAIE R ST, R VRAISFE nT A R
FEFEEY)FESRAE, MR BEER . F/KIERETE L
P RERE A AT R AUS ,  FroR 2 M1 265 R
2.06%- 1.84%- 2.18%, SHEERZIEMHC, HEE
BT AR TI0 1.15%, FIA0 BA fEFREEPHAS I
WS I CEER R, X3 TR RE b 3 T
DA R s P o v 2R

3.2 PRI A AR, AR VAR R 22 B 1o
EIKE S DPPH. -OH. ABTS =F'H i3t 1iEhe

TIVA BRI IR RE I IAAEE — E R R .
=R T i, OB EA M 2 HESRE PR
TR, JCHEXT DPPH. -OH Wil H thZEMiE
BREEIBONRE, BA R RMME. 1A, HRk
MIREIE BA AL ER . BRI, A B
TORER EA W& R IS, AT BIRE ) 1 1T 1
X TR SO BRI B AT AN PRAR A [, P B
SO B A PP AR BRI X RS T
BATHACEEA T 5, AERRRERTREATBRAREE . fL4t
T AR T E SRR XN TR T2
BRI R S T e AR R RO E AL, S it — 20
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