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Abstract: Soluble curdlan oligose with low molecule weight (CRDO) was prepared from curdlan by oxidative degradation of hydrogen
peroxide in alkaline homogeneous phase. The effects of NaOH.concentration, dosages of H202, temperature, and time on curdlan degradation
were studied. The optimal hydrolysis-conditions were determined as follows: NaOH concentration 2 mol/L, H,O, dosage 1.5% (V/V),
temperature 40 C and reaction time 48 h. The degradative production was examined by paper chromatography and infrared spectrum analy sis,
which demonstrated that the chemical structure of the hydrolysates had no change. .In addition, its antitumor activity antibacterial activity and
effects on growth performance of Penaeus japonicus were studied. The results showed that it could inhibit the growth of S-180 sarcoma. When
CRDO dosage was 50 mg/kg of a rat, the antitumor acitivity was 48.73%. M eanwhile, it could improve the survival rate of Penaeus japonicas,
and make the PO activity up to the highest of 2.96 U/mgwhen CRDO dosage was 400 mg/kg of feed. The antimicrobial tests indicated that the
water-soluble CRDO had certain antibacterial effect on staphylococcus aureus and had weak antimicrobial effect on E. coli, but no inhibition on
angel yeast.

Key words: hydrogen peroxide; oxide degradation; curdlan; antitumor activity; immunization; antibacterial activity

ARS8 Ceurdlan) XRRAE#GEEICM, 2—FhK
ANE R A YIRS B, A2 IR 225 i 2 e
%2 e A ATREAE CL A1 C3 f7 L DA B-1,3- W ik i%
FET T2y SR — 1 B-1, 3- A R AR, HoRZ iy
300~500 & Gl FRIE R, PR A 450, #
X orF KL A 74000, 4 AN (CsHuoOs)n,
n>250, —H T EWE 1. BT curdlan AT K.
fs HHEA: 2013-07-14
BIESE: 83k (1976-), &, SRIREM, #MRAmE: MENF

2735

LI BRDMSO( - FE AR LAAMRIR R 20 B 7
A L I FH Y PRl 32 B AR BRI o T 7T 3R BB, 287K fige il
F K TR AT 438 5% (curdlan oligomers,
CRDO) HAMUEF. Ubke) B 25 3 e, A
B PR TETE SIS S R A RS 1
RETEVE JA Bh T TR IR T IR s

H AT, HHeurdlanf#fiil & (%5 E/K % 4 CRDO
(77353 B TR RS B PRARIET 81, 8 7R g
PSR A . o, S B s Rt o



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

2 W B LA 2 10— P s, SR A BLAT PR AR P R
FRAAE, 5 T S2 I Tk s 1, H U Kk
(H.02) NHRIRZ . H.O 584k B 208 B ToEs,

TR PN HRE s, A — PR AR 22 B 71

i JLAFERICT curdlan 5 IR i 1EEL 2, (HOR
EZ (EU S iR A rppdn s NS DN S i SEi il
37KV curdlan ATAEY), T TR AR )£ K 1
CRDO 54 ASUH HO2 7E A AN
PIAH Bfige curdlan i 1 HBOA RGBT FT, 188458 il S B
W] ROBGRE. R BS54 TR+
& KIEPE CRDO, FHHIH 4UE BT AT LA oo b i
FEMNRHT TRAE, R0 TR — RV, I
X132 CRDO #E4T T — R ANEERIHT 7, Wi $1
JiRg v I i DA S A 1A

CH,OH CH.OH CHOH

P/ ! \l"il /- a ‘HI'I U
1 .

(1H ' ‘2: ;

o il |:|'\_|/ 0l e

L] OH

OH

| Ol
n

E1 curdlan®FL&#[E
Fig.1 Molecular structure of curdlan
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7 RF R 955 (YEPD): #Hi%i9E 209, 2N 20
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[ FEAE IR R EETE (@200 I FEAIR
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Fig.2 Infrared spectrogram of standard curdlan (a) and
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1) C=0, LLK Mt fE fI7E 1010~1100 e /2 A4 1) =
ANFFAEIEFIZE 890 emt 76 45 (1) B-1,3 HEH B S IR i
U o 3X R B XU KIS ARE AL curdlan 75 210 7K 1
CRDO - A G5 8 R K A AL

2.2 %wicudlan B E EH &

221 A AMNANK L HE

5% curdlan Ff 5, RSREA 40 °C, WEIK
&N 1L5% (VIV), AFEREE NEE G curdlan
FAL B AR RE I 255 AR 1.

R 1 LR, B SRR B b, ik
A R AT I 3 2 F T AE Rk B A5
curdlan = MRlE S5 HA R A #4678 R DA R A D IRAS A7
15, PUTEGHIT B AR B ok B 3
TR fif = PR 12 PR ETE SRR E i 2
mol/L J&, i BEARIER W, 4R ina
AR EE X PR R FEBNRAN, 25 A58, JRIESE
B8 (1) X A AR E S 2 mol/L.

1 NaOHR Estcurd | anPEiREISSNT ( x*+s,n=4)
Table 1 Effect of NaOH concentration on curdlan degradation

NaOH 3% & /(mol/L) 1.0 2.0 25 3.0
TR A A %0 0.380.04 0.6340.07 - 0.6320.07 0.920.09 1.0540.16
# s 2204241481 11645441317 105.2646.97 88.31%6.12 79.0628.46

2.2.2 A KAE TS em
5% 1] curdlan 7£ 2 mol/L [fE B AN, 30%
BRI 43519 0.5%. 1.0%-~ 1.5%. 2.0%- 2.5%

(VIV), 40 “C I HEPHE LR 48 h, DIE LR S &
P RE L, S8 Kkl W& 2.

%2 WEKMESFcurd lanfERRAIFIN ( xts, n=4)
Table 2 Effect of H2O> dosage on curdlan degradation

LA, IK A8 Y 05 1 15 2 25
LRAESE % 0.21240.01  0.3540.03 0.63+0.07 0.6540.10 0.650.09
F5 B Is 201.82+12.86 105.2646.97  105.08+12.02 103.7147.79

E: -RTASEARK, A A LR,

AR P nT LU BB ORI B ) ST 1
K, RS BRI, 5 ORI PR
AR 107328 2t e S JR AT, SRR i 1.5%
I, XSREMRRISZMAK, 1 HL™ S, 12
SEIRHIAGE AR ims  INR T Heop A S SRR I L

BREAR T XK R, XK 2.0% 0, B
SRIE R O A N, AH RN AR REAE,
R, S 20 e MEEK IR N 1.5% (VIVD.

2.2.3 R E 8RR

#=3 RRGEE Stourd lanfEBREIELNE ( x4s, n=4)
Table 3 Effect of temperature on curdlan degradation

o

®EIC 30 35 40 45 50
LRAEEZ % 0.5540.09 0.6540.13 0.6340.07 0.5540.08 0.4540.03
*5 IS 263.72+13.25 158.84#13.58  105.2635.97 77.51%8.69 31.8543.38
FHRE aeé ae AKE Khe Az e

5%]¥1] curdlan £E 2 mol/L S AENTATR T,

A 1.5% (VN)H] 30%HIREUK, fE 30~50 ‘C R/Kif
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SR AU WA 3.
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EC SNy se i =b 3 (RN CI ) Syadiy/l 1) DN N
Beiladh, (HF PRl RIE AR, REAE 50 C e E|
IRE BN A, BN T JGALERRIMERE, 454 ik
KR, &R0 FE/KEME CRDO B, 3% 381 MR IR
FEA 40 C.
2.2.4 BSB89 %06

SNAREER 40 °C, WEUKIIEN L5% (VIV),
5% curdlan 7£ 2 mol/L IESE AN, JBifT
[E) %] curdlan B fig 1520 WA 4.

*4 R REHEI X curd | anf&RRENELNE ( xts, n=4)

Table 4 Effect of time on curdlan degradation

Bl /h 24 36 48 60 72
L JRAE 4 E %o 0.48+40.03 0.5540.09 0.6340.07 0.55#40.06 0.4340.09
*s Els 311.16+13.21 149.63+12.06 105.2636.97 81.28+4.56 61.2145.63

T L ESERMEE T G RS R % b
THa TEERDES, BEE MR RE R, ARG IR
BRI, (HH PR B s, BB R )
IRER, B SNEEI 1 P~ i e, EEEH IR,
60 h IFAE A VAL, AMESZIR 17 S AL
B, MHABSEIN T JRALBRRIHERL ,  TRIHAS S 25 1
SE [P (8] 48 h

2.3 CRDO & M #F %

2.3.1 CRDO 4k S-180 Mg £ K 4937 %
25 CRDOX} A PFIS—180 AT A K AI RN
Table 5 Effect of CRDO on S-180 tumor growth in vivo
@R HE/(mgkg) BEly 98 F1%

1 12.5 1.2282+40.7133 4.32
2 20 0.979640.7415 23.69
3 50 0.6582+0.4121* 48.73
4 - 1.2837+40.9549

E:ooxas, n=10, H.EFHEAAL, *H p<0.05,

A PN SR S 45 R e 5.t TRAE T LA
TE A SEIG Ve B R, CRDO FHL 7 — & 140 2%
R, IR AR LR, CRDO TEKHIE
N PIRSCRAE B 59 4 7B A B 50 mglkg AR,
556t HRZH AR L 2RI B A R AER . (p<0.05),
PN 2% 48.73%.
2.3.2  F#d e CRDO 344 75 i A8 %o
2.32.1 TERIPER I CRDO S i A= KA RE 15 1

YIRS & CRDO 28 d J& A7 TG « A G R
WK 6. SxFHRAIMHEL, ARG T TR AR 3 R
P o0 R, I HLBET R CRDO Wil &M e 2
Pl STt s B pia s, ot 400 mg/kg 2H AR %
1 F R IR 19.32% (p<0.05); f7i% KE &

2739

CRDO ¥ @R RN Mzt s, (S0 IR R 2%
PR (p>0.05).
3R 6 {ARLAARIN CRDO X 4715 8R4 < 14 BEAY 720
Table 6 Effect of feed of CRDO on growth performance of

bamboo prawn

Fhew Ak FHLKR KER AR 5t 3%
I(mgkg) . RZ/g wREly % FE[Y%

0 1.0240.02 4.1640.05 64.8144.31 307.84+21.64
200 1.0240.01 4.3240.06 69.56+2.38 323.53+18.65
400 1.0140.03 4.724.03* 74.6846.72 367.33+28.52*
800 1.03#0.05 4.5640.03* 79.9643.89 342.72425.81*

E: xds, n=3, HEFBMAALL; *H p<0.05.
2.3.2.2 AR} CRDO X545 4F PO v% 71 HIFE
R 7 [ANRAN CRDO 54T PO SEARIRNG ( xEs, n=3)

Table 7 Effects of feed of CRDO on PO activity of bamboo

prawn
CRDO #/m%
0 200 400 800
/(mgkg)
BarLiE T
2.4340.02 2.560.19 2.9630.30 2.8640.14
/(U/mg)

TEELHER N CRDO WA HE PO ¥ /7 BIES M W%
7o — MK, WY ACEEAE T3P B M (2 2
Hh S A E AR o E R s vT LA, VRN CRDO
AT R ) PO T 1A e T X IR 2H,  BE#E CRDO ¥
BN, PO G 2O ETHE TRk, 7
AINESN 400 mglkg I, PO LLi% f7ik 3 K{E 2.96
U/mg.
2.3.3 CRDO #9#7# 2 %

K PE CRDO I RIS 5 W32 8. Fi I ds
ATLLE 2 XU K 38 Ak 195 A8 1) 2 1R 7K
CRDO X %22 [CPH M b 4 (8 AR T B A B R 1Y
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PR RCR, 022 Rk B R A B B gs i
TR ROR TS 22 S BRI HER SR (A 3D
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Table 8 Antimicrobial effect of water-soluble CRDO

e CRDO #7# 4 38 £ R
FREA A%mMm A &M
X AT E 10.8240.19
& ERNEHKHA  13.6540.23
A -

[E]3 CROOXI & B HIEIKE. AR HTE Fls )
(EIRRK X RRE)

Fig.3 The inhibitory effects on Staphalococcus aureus,E. Coli

B IR R ]

and yeast by CRDO (physiological saline as control)

#: 1: CRDO. &% &# ##H, 2: CRDO. KMiTH,
3: CRDO. ®##&H, 4: 2% &# HREHR, 5: it
B AR, 6: wutEE AR,

3 &g

AW TS | —MEEEE BN AR R BLXL
A K Ffig curdlan il £ F= 7K CRDO 1757
T I ARE AT S ALAM A R A4S B 1 R AL
SRR KA NS, Rk, A5 T Tl T
HKEM: CRDO. B FRIL, S AR E. XK
TN SN N B (R S5 ) B A A KRS )
SAMNENIREER 2 mol/L i B s R ety s UK D
N L5% (V) E0N iy Il 2201500 UK R
TR, AR TRCAZK IR A s [RSGR 2 40 °C,
TS KR G SRR SR AR, S P2 i 5 ROV
B (8] — A2l 4F 48 h A2 A, JEK S NI 8], F= 4t
I, sEmr=asNIUR &, SRS B . 25 LT
A, B 245 Hi R 2R Ay : SR 2 mol/L
WK & 1.5% (V) PR FE 40 °C. £ AR [a] 48
ho A4 IR e 1 2R B SR TR SA0AH AL P
fif ik £ 1) CRDO B — € MR, IERB—%
R E— RN KR, UAEIAE] 50 mg/kg FRE T, &
L H e e P AR5, FI 2R 1A 48.73%. TRk} A
NN CRDO X777~ WA= K g 52 ik ae 6 1

CRDO AT & =y 77 15 W 1) 745 26 DA S Iy S8 A B YS g o
CRDO #3645 K 3R H, CRDO X 475 (] BRI
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