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Abstract

This paper is aim to give out the toxicological characteristics and the effect on improving
immunity by mice experiment. Screening the high yield strain of polysaccharides by UV
mutation method, at the same time ,we optimized the liquid ferment condition, studied the main
factors of extraction rate and the degree of purification of polysaccharides. Under series of
experiments, the physicochemical characteristics, molecular Weight, molecular structure and
composition of polysaccharides have been given.

Above all we studied the bevel culture medium , found the wort saccharifying technology ,
and the bevel culture medium is: the sugar degree of wort is 6-8.5 Baume, pH 6-7, agar 2%.

After 21 days we weighed the avoirdupois of mice normally poured stomach by
polysaccharides, and weighed the liver, spleen , kidney, heart, lung and recorded the index of the
organs respectively. The result shows that the experiment the lower concentration
polysaccharides can increase the liver quality, spleen quality, but high concentration
polysaccharides could reduce the spleen quality and there is no bad effect on the other organs.
Seen from the content of SGPT, polysaccharides could lower the content of SGPT obviously, but
no apparent effect on the content of blood-sugar and SGOT. The conclusion is that
polysaccharides has no apparent toxic effect on the mice.

Through the DTH experiment, after pouring the polysaccharides into stomach the mice’s
feet swollen degree has obvious changes compared with the reference team. The experiment
illuminated that polysaccharides could improve the mice cellular immunity, In the experiment of
chloroform fine poisoning ,Compared with reference team the SGPT content of the experimented
team has been lowered which illustrated polysaccharides can protect liver. In the experiment of
carbon granule clearance rate , polysaccharides can improve abdominal cavity macrophage
phagocytize ability, prompt the formation of periphery blood E- rose loop, increase the
transformation rate of vivo lymphocyte and strengthen nonspecific immunity by pouring
polysaccharides. By the swimming experiment and resistance to hypoxia experiment, we knew
that the effect of polysaccharides is not apparent on improving resistance to hypoxia capability

and viability at anoxic condition , which needs us study in furtherstep.
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ZH-100 is the variant strain of Monascus AS 3.4701 through Ultra-violet mutations
radiation treatments, the optimal mutation dose is 254nm, 2.0min. After ZH-100 has been
cultured 3 generations, the yield of polysaccharides is 4.26g/1, 4.69¢g/L, 4.10g/L, and the average
is 4.35g/L. This result proved that ZH-100 have steady transmissibility and it is higher 286% than
Monascus sp.3.4071.

Still another three experiments. 1. The orthogonal experiment on fermentation condition. 2.
paraliel experiment on the inorganic element. 3. Test of the optimal experiment condition.
Conclusion can be drawn that: rice plasm as the culture medium (solid 10%), NaNO;
0.15%,MgS0y - TH,0 0.15%,K;HPO, 0.25%, temperature 35°C, 4000t/min, time 96h. The yield
of polysaccharides is 5.53 g/L higher 27% than the initial.

By the orthogonal experiment the optimal extraction condition is : temperature is 90C; the
rate of material to liquor is 1:3; time is 30 min. The yield of polysaccharides is 6.66 g/L higher
20% than the initial.

The total sugar content is 78%, measured through carbolic acid- sulfuric acid method.
Reducing sugar content is 12.5%, measured by 3.5 dinitrosalicylic acid , polysaccharides content
is 65.5%. the specimen soluble protein content is 5.2%, measured by Coomassie brilliant blue
methods.

The purification technology of Monascus raw polysaccharides has been testified by
experiment. we got rid of sundry protein with Sevage method, took out of salt and small
molecular substance with dialyses, separated polysaccharides with Sephadex G - 200 column
chromatography. At last, we got the pure polysaccharides through collecting and evaporating
separated polysaccharides.

There was only one aquamarine spot on paper chromatography. Result shows that the
polysaccharides we collected is a pure substance. And confirm that the developer is normal butyl
alcohol-ethanol-water ( 12: 3; 5) . Sephadex G-200 column chromatography bad a single eluting
peak that demonstrated the polysaccharide was homogeneity.

Through a chain of biochemical experiment, we drew the conclusion that polysaccharides
crude product is a light red powder, virgin is a kind of white powder and easy to dissolve in water.

The water solution was thickness, pH was about 6. That is of achromatism and insipidity. the
v
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viscosity of polysaccharides water solution ( 1%) was 460mPa.s, can not submit blue reacted
with iodine reagent. The reaction of HySQ,-Phenol and polysaccharides shows nacarat; the
reaction of Anthracene-ketone reagent shows cyan; specific rotatory power [ @ ]”°p = 1.66. It is
cannot be dissolved into high concentration ethanol, aether, acetone, hexyl acetate etc.

The essay adopts the method of two-way thin layer chromatography. Polysaccharides was
hydrolyzed by 2mol / L vitriol, developer chloroform: methanol: water = 16: 9: 2. By measuring
polysaccharides components, we knew that polysaccharides contains mannitose, glucose and
galactose.

Processed gel filtration chromatography by Sephadex G-200, we got the volume on the
chromatography is 5mg/Iml, 0.lmol/LNaCl elution solution. The standard curve is drawn,
according to the given molecular weight. The molecular weight of polysaccharides is 316KD.

Infra-red spectra analysis: Porphyrize 200mg pure KBr and 2mg pure polysaccharides,
blend uniformity and pressure by oil press into transparence flake. IR analysed by TJ270 - 30
infrared spectrophotometer, scanned area 4000 - 400cm™, we drew the conclusion that
polysaccharides was p - pyranoid form polysaccharide.

Generally speaking, these experiments illustrates that polysaccharides had no toxic effect
on biology organism, but it could improve the immunity of body greatly. By structure and
compose studying, we know that polysaccharides is a kind of heteroglycan which is composed
with mannitose, glucose and galactose. Polysaccharides is B — pyrane configuration which proves
the conclusion of improving immunity of body. The predominance strain of high-yielding
polysaccharide has been screened through substantive mutation. Then we optimized the liquid
fermentation condition, abstraction condition and purification condition. And the theory could
instruct production and exploit kinds of health food and beverage, which aims at improve the

immunity level of sub- health crowd.

Keywords: Monascus polysaccharides ; ultraviolet mutation ; immunization;

G-200 chromatography; two-way chromatography; infra-red spectrum
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Wb RGE, KREY oh 5 BEEKTE 20950 E 81 0. Iml/kg, 415 10min (t,)
1 30min (o} 54 BIER SELML 20 1 1 S0 0. 1%NaCO. K 2ml &, F4r e v 7F 652nm &b
MFHE. BEEE K= (lgh-lgh) / (trt).
1.2.8 WgEEHRBE™
MRI0R, LG AFAE, FEAREAEEK0 ml, REHAETEHE 0. 4nl.
- OBFERE, RIRAH T ADRERE, BAEEWAKE 300wl FAREES, TR
ANRAFEEE t .
1.2.9 #kitn™
AR08, BV NEE, FAMESEHEEKO. 4nl, FREEE TH 0. 4ml.
WHEELEKE, FKKED 6 DIEHE, RUAE SBHATE, BAKE 25cn, K 25CTH
KA, HTHKIRR, LR ATREAKT bs NRR, TikselBILRH .

1.3 BER5i1e
(ARB BB F A Excel 1 AVERAGE 1 AVEDEV SR Zi i1 4b 3 )
1.3.1 LB W/ R ER X
F£1 dfE g REEXER

Table 1 Effect of Monascus polysaccharides on the avoirdupois of mice

Giilp IR REAAE/e [ AKREEE/ g
T ER 4 K 10 20 37.01+5, 2560
RS 100mg/kg. d 10 20 34, 5413, 0992
Fa B 300mg/kg. d 10 20 36, 45 5. 9296




EHRK R 2R PRl L EYET AR ] T

£ BErBEEAMERN IR SN RANAERTEEEER, RULHESHE IR
RIAEERE R,

1. 3. 2 L1 iy %5 H 3t/ )o Bl FFF I B A ok i 30y B
% 2 410 % W RAT R R AR R R RN

Table2 Effect of Monascus polysaccharides on the liver, kidney and organs index of mice

Biil % | HE/g GIECE FE/g BN
Al L AEHAK 110 1.86 £ 10.0507+0. |0.4940::0. | 0.0134%0.
0. 2600 0041 0648 0007
kA& | 100mg/kg. d | 10 1.88240.25 | 0.0543+0. |0.426040. |0.0123+0.
36 0047 0512 004
EFEA | 300mg/ke. d | 10 1.9840. 36 | 0. 0543+0. |0.4620+0. |0.014840.
56 00399 0464 0008

*2HBER, RRASBNFETHREM, KFRAMZREL L EEER DR
BREeRAEER WHESAHEEER. SRERFAMRK BEEEETHEERL,
R\ RSN DR EFRREEHEER.

1.3.3 4164 & 300 AR B H AR R 0 I
e RAN:E 4 FolRtid L SRR ¥ % Al

Table 3 Effect of Monascus polysaccharides on the heart, lung ,spleen and organs index of mice

R By | LE/g | iR (WE/e | MiiEk | BE/e | BiER
M4 | EH 10 0.0054 [0.2580 |0.0073 |0.1580 |0.0044
thk 0.19+ | £0.00 | £0.01 | +0.00 | £0.01 | +0.00
0.0248 |06 92 16 84 06
% #) & | 100mg/ | 10 0.0052 [0.2920 |0.0084 |0.2320 |0.0066
4 ke. d 0.18% | £0.00 |+0.06 | +0.00 | £0.05 |£0.00
0.0240 |06 56 15 84 13
B’ | 300me/ |10 0.0060 |0.2726 |0.0077 |0.2060 |0.0055
i) kg, d 0.22+ | +0.00 | £0.07 | £0.00 | £0.06 | £0.00
0.0320 | 014 31 24 08 128




ERRUAET L FERST

OUEBEFERAFARRABMAA T EERR

FIYRET, RRAPRPOHERROMEFEEEEEEER, HHL LS
MARLIRHBEEM. CARRRARERGH SN, THENRHEFREE, X
MR GZFE ., ERNMEHMAREGFEY, SNEMAREHLTEAE, B
AR,

1.3. 4 £1gh Xt/ SGPT, SGOT, Mm%, MAEALSBHNEW
R4 LTS/ NER SGPT, SGOT, ¥k, MAFLSEHNRIE

Table 4 Effect of Monascus polysaccharides on the content of SGPT,SGOT, blood sugar ,and total protein of

mice
I FULZ L SGPT & & {SGOT & # | M muol/1
U/L U/L
Eagiche:| R EE K 10 26.6+4,5 |40.6+9.8 |6.56+1.86
{EFIEA 100mg/kg. d | 10 20.5+4.6 |42.56+6.5 |6.86+1.04
AR 300mg/kg. d | 10 21.2+3.2 |35.36+£8.7 |6.01%£1.32

K4HFEER, ARANMESEN ST FRYRRAKRAARASR, HHIHEHE
MAREANREMWE. WRAER SCPT S RABMK TR, HHL M TREUTER
PR EEEE =R PR G RR ML RIE.

1.3.5 IREMTERRN (DTHIRE) #R
FHSIRBEUTHSEN (DTHiRE) £8

Table 5 The experiment of DTH
& s i/g +/g
ot A K 5 W/ 0.133610. 1314 0. 251040, 0252
JE/g 0. 527240. 0463 0. 6003 £ 0. 0662
REH 300mg/kg.d |5 Hi/g 0.121640. 1192 0.281910. 0126
J5/8 0.45414+0.00984 | 0. 737240. 0881

MESHEN, KEBRHTLMEE TXE, MRERWEENEEN, ZREE,
VLB AL o S AN BT B0 BIE R B R R B i EER .

11




ERRIEXFRELFIEX SR EE S EANREZAERA A HERHAR

1.3.6 ZRPFEARGILELER
%6 ZMRARAFAGHESER
Table 6 The liver damage of chioroform

iy s | SGPT U/L HE /g Wi 3
WA ABEK O[5 14.62+3.98 | L.91+2. 31 0. 052140, 0042
R4 | 300mg/ke.d | 5 11.4243.36 | 1.86+2.45 0. 05340. 0045

M6 ATLAE, RREM DR SCPT A RERMTANRA, AFMRREME T A,
AL i A M = P AL B P B — E O AL

1.3.7 BRI HIKE SR
R BEREHRRER

Table 7 The experiment of carbon granules clearance rate

& FOboiE EEREK
wt s AR K 5 0. 005966+ 0. 003278
R 300mg/kg.d |5 0. 007126+ 0. 001641

AE T ILEE, AREMNBNEFREAERTRI, HNaBSHEEDERA
DNREIBRAEEER, RENAKNEEART®AE .

1.3.8 MREAMENAEER
#8 WEREEEIIAMER

Table 8 The experiment of resistance to hypoxia

& Ekyikyg & A /min
pog:ictecl AT EK 8 20, 22+2. 053
RIH 300mg/kg. d |5 18. 8212 156

MWE 8 ITLLEH, EEASE TR /AR R T A, RYIL S5
58] R SRE B L BR

12



ERRLXFTH L FEL DESERSURABERRRREMREFRTE

1.3.9 FEkitRER

F9 kSR

Table 9 The experiment of exhausting swimming of mice

i) s Wik i8] /min
b it | A FE ER K 5 34, 43+ 3. 625
R 300mg/ke. d 5 33,1944, 513

M9 WTEUEH, SR A REKE T Sx AR A EER], LM 2R R
R N EHERR.

1.3.10 BIERBELE RO

SR -4 88, EHEBSLHEE 2 K5, REIRGE, FHF, B 5.
L WA RIRE, WHEERE. SREWLEY, aiEBauinirime, mneEemR
B, MAKEXEEERRE, XA STEAREE, MERANKXVLANSHAEREN
HEATFRERINER. AREAhZENLAEMRELHENT RN,

TIEM SCPT & 8%kF, 4R ERRILAE, X mESEM SC0T FEEmM
FHE. RO MEHENNRLTHBHEERER. HREARARPTEIBIENHREHE
n, EEERER RUH LGS SIS F g AmEd, RERFEMAEE. mH SePT
SERRAFTTREERAEL M HH T RCIRER T BT ENE. KA, 1EX4
IR RER I A RIS SCPT i RFR M & . WREH—FWR, THEMAEHITERT.
BMEZ, ERERBRPNRRIALESENAEHASIEN, BHARRALEHTT &
A BRI
1.3.11 REREERIH

SR 5—9 B/, EWFNBR—DEENE—BE E—RTIHE2H, NEXH
FE RN RENE, BHARASEZMAEME (ABEWMAN, T 45M B AR%) 4
A, HERES. P TARKEIEESIEGTRE. MEFEFIIEEEX, DI
REM T ARy niEE. A8, MHAESAHREEE HENHKESMEAE
RUWE, R iEEEREE D R AEThRE.

13



ERRUXFMT R SEFEGTERNFARARBA AR EERFR

AZFFRER AR, fUxEAL, RRA SCPT & B KRRt £ 5E
RIFPATIER . JRER SGPT I ZFE TP, MHBREREN, MWEHER, GPT A
BREAL, SROETEFEEAS, ChTAOhSBNEFPTER, AEREA+
SGPT S B EAH FTHEMK.

SAOBEBTOMSRE, 51 R R U N B 2L 2 5T 5 R R A B
BB, RAEDRANA M E-BORITER, Wik A E Nk E, FeprRiamng,
HTFERARXERRENAEENEFERAZNAN, THDELEERRWESRE
HIETET .

PR AT R 48 B AT AL - 1 B 40 h B M ZE IR E ML AR B 97 g D B S 4 T 4
R FEEHA KR, B —PR.

1.4 BERGERE NG

BEBERR, B30 NBENS A SE, MEAEREELK 0. 4nl/d, HEHE
YL AT S A 10008/ k. d, BB S L B 300mg/ks. do  1—4 FIE
B, FHRESAMEHE 2 XE, RENFGE, B0 EM. M. %, o HUnE,
HEREERE. ASEEAHSENEA ST TRAENTREN, EERRBTNREDR
4 SR A IE B

BMAERR, T 5ERBTERNEEETR, MRSEBIMSER, HEHMK
BEMRALRRE, ROALHEEERS D RARSEDE. ¥ 6 SHFRBPHRR
B B, FxTBAMNL, RIH SOPT & B FT KR U4 dh & 8H RIFFHER. £ 7
BHEEARSEIRER, S ORETAMSE, BEEEERAEENEEL S TH
HHEBEERAREWES, FIHERESEMNE. £ 8 AR 9 AR RE SRR
KRBT, LIPS RS  fH NB R & T AR FHERTK, &
B — B

FLER, OMEZEEN—MREE MRS EREFSESALTEMIIE,
HRANFRFANE, TAFRCERECARDTVEFRAHEHRTY, BRETH
BRIFE, BOFSRSRARENRR, B —S5E88RARNERK!

14



ERRYAPBL AT Eron S MW S BRI R TR

2 A BFRET BB EFES EHREMUTR

2.15|§

MHEHEEEAREY, CHESENAIRAE, BT B ¥, O REHERRY
W, ENA i BRRTHLANRE SR, AHIEIMATIRE, WD HEHRERRE
R A TiAe, R B R AR I R R AR, I B BT BTAE
. B —RHAESEINDRES AT FEEA ANLTEENIE, HHEA
RIFEMENE, WEAFREREBLARN TSR mBEEE=Y, BET THEFA
%, BOES RS RARERR.

[BRA MBI BRE, THRE RIS, FOFFFE WV B Ea hE AS
3.4701, MIERBRIBERTEE, BT BIRNEE, HARMRBERE TR, £
BETR T EFT B ANBREN B, RATRNEELE T TR DNA HILH
ITHEE (DNA Bk H RPN, MR EIKAIER, BEBRGENE “RAGBAIZ), THES ONA
BB T  RMEHFIAF IARL, WS ERE. ©

REFEHETEROBEREEARRK. FEANTHEEERETANER, o
BREREHTRA. BWEHEK. RBOTERXE CE. NE. THRSES. &
SO FER ERATRIREFENRL. KR, LHRZUAKN R, EnR
HEUFOK R D RS, XM ARt S P A BRE, R A TR 5w
=&

BT AR A 2 A SR R R Rk, BTN R MR E B AE AR
FEEE LR, FHFTEHEMEF R EOTRPOMANLHEEH, LOAHE AS
34701 WEMRFER FRANEERER, KARE, EERL. BEEEERRR
Bl L F AR SRR, AR R, ETE LB R B A
FRRY. FURIIEHTTHERREOTRTRE.

2.2 HRITE
2.2 1 EMENRE
Mcnascus AS 3. 4701 (fEBEEMEDT)
2.2.2 EREMIERERA
MEidEERE

15



PRI P P I S RESRRYHEEI RGN R LERHAR

AREHENFEE 6~8. 5 BEE, HE L 5~2% PHiEH#.
EhiEa S

R RV 6~8.5 BSERE, Bk 2~3%, PHiEPM:
RiEREERE

Kok (B 10%), NaNo, 0. 15%, MgSO,« THO 0.2%, KH.PO, 0.25%, PH B4R,
PLERFHE KRB &M 121°C, 0. IMPa, 30min
2.2.3 XENHRE

P IES. WHEEON, RIMT. 417, BEXER. BTRY, HEEFH. Ik
HERN. KBHR. BASRTRAS. BEEREEBKE
2.2. 4 QIS EAE

TF AL 24h, BARKEREN, OS85, BELE 20CLEL, R
K1-2 XREFKAAELG BRI, REAT, HRUNGARER. 84T KERMAN
A, 45°CKHE 30min (), Tmin FHEE 63°CHRIE 30min, 5min JHEZE 70°C, MM 70
"CE1EK 500mL, 5 30min, LIBURARAEE R IE, RS dnin FHEZE 75T, FE 150in™,
TR L 2bAm v, SRR 121°C 30min KE, oty (40, HEHLH
FEER AW AR, HABKAREEE 6—-8.5 28, IR pH6—7, N 2% 5E,
121°C 30min K, ZHMH.
2.2.5 RERZBEHLTEE
2.2.5.1 %|#Es%

BT AL B G AT R AS 3. 4701, BFFEFTHFRERE L, 33CTHERE 44,
8.
2.2.5.2 FT AT REAH &

PRERER 4d 5, AERSEHKE T FROMERT, FAEKENES 20—
30 BUEA N 4—5mm P FHBEIRMH =AM, BABKRD 220r/min 3% 1h, RTHEEN,
M4 BEEE LGOI IS L, FIRATRRE, BERREN 104 /01, &H.
2.2.5.3 MFRERIHAES

BB EET R RPN BT EREL BR R s & T MERE S
o, FARBCKRERIEEENERDE B MRTERA PGS FREBTEAT
BN (EFAEPESM), BI1E4) Snin. BTEHETHER, #ELNERTEEA
WP &L, 25 ke AR T R PSR S S A.

16



ERRLXFR; U PUEL LTl RIS EY S ENAR S L

1mlﬂﬁﬁ=%x 25x10*x B

Ho BRI %
2.2.5.4 EIMEE™ ‘

SIS 3 BIBRHE Bml, IMAE] Ocn MIHRERERRSRI A, LR 7 4, BEFLET
254nm, 15W RAMTTF, fTHL&H, BEAHBH FHTRMR . BANESHA Inin,
1. 5min, 2.0min, 2.5min, 3.0miny 3. 5min f dmin. ZE404T F453%25)5 BB EL 0. 5ml 4
B2 10°f0 107 3R A, &R BLAY 1071 107 M A9 MR 0. 5ml 384 T ARG SR
L, 33CHEESFATRLEEREF 8h, SMETTEETY, SitEHEREEEN
B,
2.2.5.5 XKEBFE. Wik

ERERENREFELAETHITAENBERR, FETRRRKEKE 106 k. RE
BUER 10 MM RAG TS, KESE>E, BERE - HEREHk.
2.2.5.6 ERABIER"

M ERPR ERES R EERALL, BREREK, AUERERENERKETEHEYT
el REVAF TR, — MO TEMFIEERE, 580 BN TRE 50nl HHE
i) 250m]1 M, BT,

AN, 1EEEEK I3C, 96h, ¥ 220r/min.
2.2.5.7 EiNERAHEZE

B bk, FRREAEEE™, mPvKE 150ml, 100CAKBFPER 20nin, BH
KIS AR, 4 B FEE A, L% 4000r/nin B0, B LIE 65 CRZERRSE
Z 20ml, fMA 4 2R 95%0) Z8F, JRAKE AR E 24h, 4000r/min B0, BRI
BTHREN (60C), T4 240 ERECHESHHRE™ .
2.2.5.8 HitiRBM I HER"

B~ R R IEF - TR &~ BN R BT~ PR~ A%~

FEEFE

B ER R~ PR R T O B - R R R B~ B O~ BT~ T
R g CAN e
2.2.6 EMFREEABIEHPFR™
2.2.6.1 IEFAE

17



SR AEHT R L DHFRFHIERGFRRERBAL SR ENFE

FTRIGEF A RSB RBEABINM R EH. WABRER 2500l =AMENE T 48
50ml, FZAHREA O, A 1030X10Pa BEXE 30nin, &X4IHEMEREEHRE=
FML0 N M, KRB FEZAME T 8K E, % 220r/nin.

AFEREEFE&F, #—PRAAL, SREREEN A FE, a0, &8N B EE,
HIRRTE C EH, BWENKE, U HREARA EHETEAHRFHT L) TR
B,
2.2.6.2 ZHTEMEME

ENAEARHIBFERRZHEERNOEH, 2XERRIFABRLENE hamE
EKHBET FOLE, ARTHTREMAS R B pHES A HE Ik, h%
BHOBEEH, BeXaERARE—PRAEREER, BEERRE, 9HiEHRILPO,,
MgSO, « THON —HE (HEAGFAEXRETHERAS) WTPT AR, B1HAHER
10 RFFBCF ™.
2.2.6.3 AL FHRE

7:250m] ) =AM MA R A & B FE50m], R 220r/minfiiedt NI E L1,
NEgE-g, RBELARKALAESRARMMMNEG R B, ABRAMEA.
2.2.6.4 $BHMNE

SEAREFNEAHNESHRLESE, BRMEAESCCTRT12h, REEHEE, W
AOCHMBEBREYE. BT —SRNEE.
2.2.6.5 ZWECT

FAEEETRERE. W, HFEMAETE. B ANSEIENNSS, e
Pl. BEFEHEABBESEOXAREE BN KB BRNRITEY, HIRERAHE RS
BEARESEMRBRZRAVENEE, B AHSEERDTY, g, HN
ARG ARG T, HEMEEEERRAY, HBEAEPERBRE AT
B, ZERERDEEIT, BAKSE, BI24h, BT FRABRERBREIERT5%E T
BIARIFER:

[FERMAR=T5 X REBHE (nl) / CGRENERED TEH-75 ]
2.2.6.6 Ea. Fig™

SEVBZEYNRATETHERRES, TELHN LEER S HEEE, REER
BB, REHTELSE, K 4000r/nin, 5 29MEN, REHEHEERYEAN
WP R BT E IN  60°C HBE X T 12 12h.

18



SRR F e SHFEES USRI AR ERRE L BB R

2.2.6.7 KGR
B EER MR- BKBIR-BELBR—~ EER—~ R ERE B0 -1
B R T4 —~ 4L i g

2.3 £R5i1e
231 AHBHEEFEARESR
RENBEFEEFESRENEREREATEROLE, BHREKSY, £KERS
18, FEERIY ., ZFFTEFBEERRE AT EBEAEAE, RRALRTE, £
A KE L L EHATH, BOARRE. SR 63Cr B — e BME B, 70
Ch o —{EMBREEE S, T5CHLEEAIE. ™
H5b, SHEESEPER pH6-7, AEdE, SWETRERE (FXH6-8.5), &
&5 RMAMARRNFEANT, FHELEES.
2.3.2 WIMNETHBRER
2.3.2.1 REREFBHKIMEITLI T AS 3. 4701 BEEH{TIH TR

100%
90% |
80%
0% |
60% |
50%
0% 1
30%
20%
10%
0%

OERE#R
WIET &K

1.Omin  1.5min  2.0min 2.5min 3. Omin 3.5min 4.0min 4. 5nin

B4 (n=10)
M4 FEFREHNBERNEREROEE
Fig.4, Effect of mutation time on dead rate and positive mutation rate
B 4 RERSIMEABLME, BENEMEL, RAURFHNRE, TEREREL
Gk, L 2min B BEE.
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SHRIASERT LN HBFBRSERYFRRARRE L REZHTEL

2.3.2.2 BINEBREFTHRAHE
B 4 AT40, FIMEHIRATIASERABILE. ERTEFRFAE —E ORI BN
KE, HAERPNEAEK, BEERLEYRE, CRERBLEHNNEL, W TES
THEEE, FUEEFAMNRENEGE, WE 2.0 nin &, #TERHE, JUEEH
%R, FTLABESE 2. Omin HBEREERE.
2.3.2.3 MR EERATE
TEREFZTARNFMT, HITRERE, BAREBT KEBHNRTHR. HERTH
BEATESAE4E (3 3K, MTEMERAR, B8R0 10 MERABEITY, 4RamH
ZHEATRTIRE 4.26g/L, 4.69/L, 4.10g/L. WEIBHE R ZEHASA LEREN
WA . HEE R 4 ZH-100,
2.3.2.4 RE ST
BHEFTERINEFFREANGFEEREZ —. WENR BT RET T HRIEIES
75, REF, EMARAMRSFIEERNNE, mTHSEN~ETUEERBHZREHE
FEENERE, FURRMERPNESERESHENER, BRE, URITEFRES
R e,
EEFAEE
B FREFEEMERERES, FIRAEHEL, Bl RRRATIE40HER
EERE 33C,
g P )
FEHEFRAEFEKREE SRR, BdRGirHRREE. SETOnER
ARAVTEET. A TREEFOESED, UERRENAEK. &, THERNLE. &
FRAREHFEMUTERR, WALRESTFaOfHBEREL,
ARSI A iR
Wi, BHERIFNR 96h 4, BREEHNERS. EETF 96h K, B>
EXRAXEERAE, WRERT 9%6h, £mTHANESHEGHABS~RTRONE. BN
B LR Fntia) Y 96h .
RIIRIE
RN RS, REREETN, BEFEEFRE, TREHN, BERNREE,
BN EMLE, BiRE.
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SHEEHTERNFARARPACREERFE

233 FEEABIEREIALER

2.3.3.1 ERRWER

SRR A B, NaNO,HBY B K, BRMECHE, EMEAKE, UE
A B ARSI N B E B AR AT L (3 EXTiA%, WFE 10

F10 EXRBARGIT
Table. 10, The scheme of Ly (3*) orthogonal experimental table

. NNOERE
RS BIECC)  (2/10001) IR - %ﬁ?“i(g/{)
Number of (h) polysaccharid
. Temperature  NaNO, . Blank )
experiment Time es yield
content

1 30.0 0.10 96 0 4.714
2 30.0 0.15 102 0 4.812
3 30.0 0. 20 108 0 4. 430
4 32.5 0.10 102 0 5.184
b 32.5 0.15 108 ¢ 5. 140
6 32.5 0.20 96 0 5.036
7 35.0 0.10 108 0 5. 310
8 35.0 0.15 96 0 5.526
9 35.0 0.20 102 0 5.140
Kl 3. 956 15. 208 15. 276 14. 994 T=45. 292
K2 15. 360 15.478  15.136 15. 158 3 =5.032
K3 15. 676 14. 606 14. 880 15. 140
Kl 4,602 5. 069 5, 092 4,998
K2 5.120 5.159 5.045 5.053
K3 5.325 4, 869 4, 960 5. 047

R(I{E) range 0. 673 0. 290 0. 132 0. 055

F X sequence B>B>C

E R #H & ABG

optimum

HEAZRATUEE, #HEWMREARZTR OBC. T AEE (B KK
% 35°C; BEE (NaNO, & &) KEBKTE 0. 15%; CEE (JEFEHE) K BEKaE 96 h,
Bl ABC, MBRIEIER, EFERE 35C, NeNO,AR 0. 15%, BFH{a 06 h.
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2.3.3. 2 HESIRER™
F 1 EXRBREOAED

Table.11. The analysis of variance on Ly (3*) orthogonal experimental table

WHMQ BHEES RV

FEXE Fefd &
Sum of  Degree of Sum of mean
Variance source Fe value Significance
squares freedom square
A 0. 714564 2 0. 357282 132.5011 *%
B 0. 132854 2 0. 066427 24, 63507 *
C 0. 026884 2 0. 013442 4. 985001 N
iRZE (error) 0. 005393 2 0. 002696
AA (resultant) 0. 879694 8

s FHE Fos (2, 2)=19. 00, Fao (2, 2)=099. 00
#HETEREE, «BRURES
BEFEST, - SEBTEENPS-BWEE, NaNo, SBAP -BHEE, B35
e B = MW E.

2.3.3.3 T RMBEABRER
TR E TR B HIEWER, £ 12 4RK%Y, RETEN MeS0, - THO 0. 15%,
KH:PO, 0. 25%.
12 THLTEN SR RAKE
Table.12 Effect of inorganic element on polysaccharides yield

KH,PO, & & (g/100m1) MgS0, * THO & & (g/100ml)
KHPO,  content MgS0. * THO  content
0.1 0.15 0.2
0.2 5.24 5.38 5.31
0.25 5,42 5. 55 5. 29

0.3 5,45 5.561 2. 33
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EHRLK PR F it 3 HBFRETHRRERLRBRANERBRF R

2.3.3. 4 HEBAU F AL
7 260ml BI= AT IMARILE S KRR 50nl, 78 35°C, ¥ 220r/min BlEsRIE
REHFUMERE =R, £13RUBREMALE FHEE=RIXE 5. 538/L, WAIERMEREE
27%
%13 EEHABSARERE

Tab.13 The proof-tests of the fermentation conditions for polysaccharides

BT L& g/l
S Y8 g/100ml '
Number of ] Polysaccharides
. Biomass

experiment vield
1 1.812 5.50
2 1. 796 5.48
3 1.833 5. 61
4 1. 825 b. b9
5 1,803 5. 47
E) average 1.814 5.53

2.4 WINBFTMEBEFRMAAI RN

BHRRWERAZFHEETE: 8AFKERMAKTA T, 45°C/KHE 30nin (B,
Tmin FHEZE 63°CHR#E 30min, 5min FHRZE 70°C, Fhbn 70°CEIEAK 500m1, {Fi 30min, LA
BBR A E N IE, KRG Snin FHEZE 75°C, HHE 150in™ . FEHRIERE. ARE
Bl & B i 6~8. 0 HEE, T 1. 5~2%, PHIZPH.

RINERTAMNE AS 3. 4701 EHRFTHERL, HE 4 BEHEREFENE: 254,
2. 0min, BEIARMIRE T —brBERDE ZH-100, ZRTHRSELZIRENR, FRAM
HEEH B HE 4.26g/L, 4 69g/L, 4.10g/L, Fi¥ 4. 35e/L. N EEREHIEEN
RN, i RKERRETR 286% I WESHETEANELE R RS RB TR TP LE
BREGE.

B =43R%, 8F: (D REFHRIHELRR. (2) ENTERSEREHT
TR, WOMENFTZENERSN, BHALAS, O REHRBEFRERR,
Figsie: ANBERESMMTRERE, VICKEAEMERY (BRI, HANaNO,
0. 15%, MgS0,« 7TH,0 0.15%, KHPO, 0. 25%, #AE35C, 220r/miniBA M6 DA, HE
4000r/min EO5nin, 24DNRHRYT, HEAGEATREHRE, SHF-REH0. 53/L, FH
HIsEE 2%,
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SHREASMLFMAR T OWERE SRR RER LRRAN AR ENFR

3 MZFEEIRE. H{LRELMERME

3.1 5|

FATFIH SRR B HME AS 3. 4701 BT EARE, B3 —HASE 2H-100, 4
HERHNTERE. REXACH. N, CHESESS&HATHEAMERET XS
S, H—BPRE T EENTE, BB ENEERRIEY T4mER EYE
VEHAREERM. SdaieiiR, 8 TahSEaENRANIGREESD, #
BT hBEAGRIATH RS

ATHRRBSENIHEFRABHFRIEE, RITBUBWEHERRENEE
HEANAMZRNRNTE., TEEAHAL. RIGEE. BRNNESEEXAELS
WriEBFamR. ™

AMEHEAMBRBRTBREENEEEEYEZ — EEA) ZMHHESH, H
FEMARBAMEEL FFEELRR 13 OBTFRNLR 16, 1—-2 frEEe.
HAMERHEHNESHATSEEHATE. MHEENEHREHEM. HRSnpsF,
BEEHB —MEEERNEE. TRIENMHESHABRALZKAEN, BEXATH
SE, HIEATHS TRERSK, TR TROHESZ MBAMERXEEL, fl&H
—HEEAALEE, B-FEERASRGBRERBHNEENRSERFEK, B, &
BHEE. BESUTRRINXENERZ —, BN R, SbrbiEE i Rga.,
EEMPTREEURSOHSEARNEN> GHM4E. XTRHEFLEMREN, S5
WaE R ik i AT T T

Dt E R HEHAMAMRRZ —, HWELSRAMNDEEEFEA MY, i
P, MEE, WRASHSHMINE" . ek SRS IR, EREEN
LN RAYFEHEERXEENER, AESTHE. TR, . EEA.
FHEE.

KT R AZRTEE RTMEESNEHNE, FERRTEFEREY
BH8- (1-3) #HFR, o« MENETRURALRY, HARY, RN
MEEE S FRADER, STFRAT 16KD HAHFHMEEE,

NEHERNERS B - (1-3) -HEBENSREHEEREAREW, XHEFIXERR
HB- (1-3) -HEEEIEHER. B, SHNEHMRRY, HMREEE e -
(1—=3) MXFE LB - (1-6) HRFEWERRLENSMSE, MERFTE GEYK -9
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SRR KER A8 3T LS HETEAGFARRA RN ARFR

RPN D-F o {E B 45 B 2 LB 1R SR MU R i
£L i W AR B E BT RA HESEE, FEAUEETHR,
ERigE RN ERER.

3.2 HHEFEE
3.2.1 IMZENIRIMTE

BRI F - EEE R RAKR R B OB~ B~ R ERGE oL — &0
— Yl SR TR~ S
322 BREFTE

AMBELELERERERE, WICREAEREFY (BEY 10%), A NaNo;0. 15%,
MgSO, « THO 0.16%, KHPO, 0.25%, A 35°C, 220r/min #EPRIEIE 96 /T,
3.2.3 BERIE

Rl BRI BT . BEUTERIERS, HERCINAKTERE SR ARG W, FEbE
MR EREREHY, JRAWHERRE TS5, EERERDBBIT, BAKE,
BEfizdh, A TERSEPERRELD TSN EBEEMARTE R,

(FRMAR=TSXIREBEE (nl) / GHERKRES TH-15) )
3.2.4 EMEAHRAEMEL KB EREEY

ERRERKAER L, E52 3 FE3IAKPRETRR, BIIREH 70C, 80T, 90C;
BRI E 10nin, 20min, 30min; BEEIEHL 121, 1:2, 1:3,
325 EREBOIE

DIRE-SREME L BT R, LIS A,

EREEAR: FB)-HEENE™, & 1000 g/nl FEERES MEEAH. 0. 2al,
0. 4ml---2, Onl A RELIRBAKCEE 2nl. RIGEEES: 5%EB). WWE=1: 0.5: 2.5,
A S%EEY B IRERER, #a/KHE 10min, 490nm f 722 4M06 0GR OD 1, £240kRHEthak,
WA LAt 288 10mg ¥ T 100ml ZEBRK P, FEREY, W 20! #& A7 0D 4.
FIFVRAE th St BOR .

BEHESE: 3.5~ W KERREN ™.

B IEBETERME S T Il STk B bR B L e P, 3, 5~ REEE K4 I U B o
Aty -BE-5-HEKHR. T— BN, TRENRSELEYREENERKE
XA, FASNEEW, 7 540m BRTUEHREEE, EXnERgFiE, Eask
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SHRUXEFEFAIE X ELEL LTS Bl Y &S 3R F ] T

HEERTEFENEEN S ], B PSRRI EEN, SN M ETRENA 2T
K, USRS B ML 0.9,

COOH COOH
. + RRE _““ * "
B ¢ 3
O2N NO; OzN NHz

3, 5- Nk R (DNS) 74: 4% 6. 3g DNS F1 262nL 2M NaOH ¥&3, fnZF| 500nL &7
185g WA RSN M HUR S, T 5g 45 MM bg WERERS, PEILEM, B HEnEm
AKEEZE 1000k, W FiF@h&H.

HAEGM: DNS RA=2ml: 1. 5nl, HEERS, FEHKBPAERBIH Snin, B,
RUEEE, AEEKEET 200, MEFEGEES, 00T EBTHE, FEE
540nm, A 0 SEHET A, MHESERLEEME. COEFHEANHLR, BHESE (ng)
HREAER, TEAARREE L M ARME 2.

EHE-RHE-TREE
3.2.6 AMERASBNNE

& DA™

EO MR RA: EDHRE 6-250 100mg BT 50ml 95%Z®EH, fOA 100ml 85%
R, FIZAMEKHRESR 1000m], EAGTIE . BERAFPER 0.01% (W/V) DT 6-250,
4. 7% (W/V) LEE, B.5% (W/V) B,

WERARAE: SRFNLEERA, FESHBNKERENEEARSE, HER
ZiEH 0. 16mol/LNaCl Fesil A% 0. mg/ml B H SR .

FRAEEIZE : BR 0. Img/ml $RHEER A ¥ 0ml 0. 01ml,0. 02m1.+++0. 1m1 A3 0. 15mol/LNaCl
BREAZ 0 1nl, Mool IR ERF, B4, 1h A 595nm AR ESMRE

MR EERKE: REERROREE, FRHMESEEFENXEEA, FiR%
PO Img/ml BERIR. R ER Awll, FEIRMERLE FEREMSTRERANE, A
vt E AR EAFRE.
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EHRIXERTFMAIEY SHSEEHSHHAREEHERACRAIALR

3.2.7 {REGAHME"

W IRMOMGE AT FCIR SH S, FU0E, BB ARERLE T RIERE, fRES TR
3000 FiAhEERGEEER E 1L 0.05-0. 1KPa MR T, Y 600m) /h BEATAENE, REMT
G BIRERIA N BRI, YRATHIN A 4 75 45 05% Z B, A VKA TP EET 24h, 4000rpm
B0 5min, BXITIE.

3.2.8 ZBEMER

WEIUSHIUTER Sevag EBRAER: HHEHFHETHUK, WA Sevag @7 (K
fi: ETE=5:1) &%, EARSEH-ETEAERER, ASBRIIBREREAR R
BigfELK, BERETEAGENERN L.

3.2.9 BRI RIS TFHRR

BT A S NEEEARR 5T 8 8000-15000 fiErah, WAKEN 24h, MK
BT 24h (BIKZWRD, #RJ5 4 B 95%ZBEDINE 24h SR RE, ESTREAHHEE
.

3.2.10 DEAE-SFHE EH B

DEAE-AF4 R M: W DEAE-HHE-—E B T KBREH—FEER I AW
7——ER 3-5 K—0. 5mol/LNaOH #EHEM 2h—FFMEAKHEE FH—0. Smol/LHC] #¥
RN 0. Sh—HEA R E P —BZFHIE KD, &,

PEhE. WA IRIF Y DEAE-SF £ 3 FHmda .,

EHE&t: B EBTK, 0. lmol/INaHCO:. 0. 1mol/LNaOH BMIFEML, HEARE R4
20ml/h, S 4ol 5y E0MCSR, TRME-FEYEA 280nnUV RWIAR EBAE AR,

3.2.11 Sephadex G-200 B4

Sephadex G-200 ¥5fK, B¥:, 4. F 0. Imol/LNaCl ¥5¥#K 45 48h, 1HIRF £ I
0.5ml/min, FHAAR 2cmX100cm, EHE 50mg/3ml, AR—BEFREFEM KRR, &
HSnl WA, HEM-ARENELHESG. WRREMS, RYE, B, B BT
%, Baamts.

3.2.12 HEH™

B FH— 5 B 4L (20cmX 3cm), BRI A 2em bR SFE, BHFINIE THE- 28K (12:
3: 5) HF 2h, TR TFRIF 2h, FERTYS 1. Sco B, BUHWT, FE 0. S%FEER 2 2 BE ik
5, VRV 9%ZEEET RERE, T8,

2SR AR AAIE TR REAK-7K (60: 40:5), H¥ER L.
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3.2.13 MEMEEH
3.2.13.1 LTph % kA

B 41 i £ 4l 20me, AN 2mol/L HS0,3ml, #4, 100°C/AKH#R 10h, BaCO,HH1, L
BHIEE T
3.2.13.2 BHikH™

BEEMERG (60 &) . FEHENEENTERLT HM

A LrafEaEamTERaq

pry, V. S = A s A A e

D-HEE: PEEHAH

HERE: bE4T

L-Fdrfash: Lt

%% PEHEZ FEELEARAE

DR 6. ¥R

B RETRELERN

WEK: PRI TR

ETE: KENHERAT

B bR

Hibzhfh: BRI, RWE. B2
3.2.13.3 BHHEIR

BERZ G (60) : 0. lmol/1 BERE — S 43 W=5g: 10ml. FIREAMHAIHIERIR, B
WERER E ORBM—%) , BFRBHALAHET 5h Bk, BN 105°CHRAE 1h EHD
REXMHEILHERAHEZR.
3.2.13. 4 RREAERE

W& PO RC A K, 0. 1g/ml D&,
3.213.5 RE&H

K& 3g, WREIEE Sml A 95m] /K ZEES, DAMESEE L, WERRER.
3.2.13.6 EAFAMIR

Haix TEEZ MM A L e EE R REELE RS . TERITECUAR
BiGi%, FHESREFETRNEN. ZRRVEBIRETEBRES. XFEE
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ARl AFWEFERT LR L il R 3 SRR R T

HFRRRSPE, BIGRENER, TERARS, i AnRRETAS AR
BEHEe BTLUA DRI IR R AT AT B3 BT AU TR 9

ﬁ’%ﬁ: IETE? EF‘@ 7.K:2: 31 ){J_‘\ :ﬂﬁﬁf)ﬂj
PR, ETEE: WE K. K=60: 40: 5 H—. ZHRHF
= &4 FEE: K=16: 9: 2 H—. ZREFH

AHE=MRFAFTHAOEZEN, FEE. HEMHBAAGBFRRMEILE, %5
BRI

32137 BHEF

K RIT I LR S MABITEL, BARMEERER 8-10m hE. HERME
BUPEFAR L 2om ZABUH . AMBFEHRG, BUHMRRE —RE, FEFHERE
K, #ITHRRIF. Bl BaRySREMER L, 58T B AN AT BA 100TH
#5 10-15min.

3.2.14 SFRIE™

Sephadex 6-200 ¥k, B¥E, 3k:. F 0. Inol/LNaCl P F#7 48h, 1535590
0.5ml/min, FEHAKRIR 2emX 100cm, LHEE Smg/lml, FIR—BFREREBRRLE, §%
5ml 7L EE.

SABECHEE., EAERET. 2 FR 1. 84, 1635, 46.1 F. 50 FHE
BRI LA, BB e, LHATHERLE. BB bR, HRBIME, MR
HHg FERSTE.

3.2.15 LIS

AR XFR A THREAVE S, BR—F TR, SRR ISREED
WL S E RSB, 4 FRI T R mF M, iR 3)E 55 RIBIRE N2
B, FESTFRAFFEDNEE ARSI RENKT, 0T IX e X 5505 51
BRALESS, EFRASENESBRESEEREKXRNSE, REJTasbl. Fik
AR KA B SRS TR, RIRT T4 LR, TR RS 4
YIm G A R e HAL R, RO KR 54 TR SN 4 BE
X, ATHETERBANTREELEE. dTaIEEMREE, E. E. BERER
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EHRI A EMEEMNEL HESREFHANBARARRALAEIUTR

e, BEERED. SREER. FREFHRRE R, Bk, aAGEERUaERTE
MEE RS, THAS TR ERBAT LV S-SR TR,

FH B AR e % 2mg 40 M B REALSL 5 200mg 4H KBr BRAE &1, BF
CH#BEA, A (5-10) X 10'Pa KA 7E b EN EEREHE A, B A FRE. R85 KBr #iK
LTRAE, HERNENT 2umn, GBS EEM.

7E TJ270-30 £L4Mr Fe 6T B IR 0487, 9458 F 4000-400cm s
3.2.16 MERA R

B8 RS MRE, 43I Inl EEER (10— EH—9, 10— 28K, BEad
SRR S HWMMB S REN, BY, WERATL.

3.2.17 Bik¥E

HYAT B B R AE IS 1% M th B B8, I NDJ-1 BUER U E .
3.2.18 MR

B8 RERSHRE, 3 Inl BUE, % 1%KL SRR 2 IR A%
", MEBETLL.
3.2.19 LEREXERME

YRR LA E YRR, HRRAN PEEBIER, FmERLHE. HA{RIRE
PSRRI ECE. £ 2iRE GEER t X7, TH 20CH 25C). —FHK
etk (EAMALTHDF T, WK AN580 3nn) F, MELELEENE le EAYFA,
HEEA Tdn S KRR, ML e (BB ®R. B RED.

B SR B WA B AR AR A . BB S T S R e .
WAL, EHKE. RRAEKERERESEHEXR., SHe£GEEM, BLE « 5N
YTk C B X R,

YR RE e AL BRI B, e B TRER:

[al® =a «100 / LG,
KX (a ™A LAK “20” ZARBINRER 20°C, D ZIBHMITILE D ik (B
589nm), o AWMBEBLEC ), LABESEKE(dn ), GHRHEKE( g/100ml ).

FIA WZZ-1 R QSRR (LW R B2 ART ), WAL il B R MR P
W o
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BHRREXFHEFEIR R

Ll FERS TR HARRERACREFHAR

3.3 BFREHE

3.3.1 RRFBEMUELRE

LR

* 14 EXKEARIRIT
Table.14. The scheme of Ly (3') orthogonal experimental table

RS pmo) ME@D py OO RGEL
Number of . B polysaccharid
Temperature Time lan
experiment es yield
1 70 10 1:1 0 4.213
2 70 20 1:2 0 4. 381
3 70 o 1:3 0 5. 760
4 80 10 1:2 0 5.230
5 80 20 1:3 0 5. 980
6 20 30 1:1 0 5. 693
7 90 10 1:3 0 6., 653
8 90 20 1:1 0 6.136
9 90 30 1:2 0 6. 379
K1 14. 354 16. 096 16. 042 16. 572 T=50. 425
K2 16. 903 16.497  15.990 16. 727 y=5.603
K3 19. 168 17.832 18. 393 17. 126
K1 4,785 5. 365 b, 347 5. 524
K2 5.634 5.499 5. 330 b.B76
K3 6. 389 5. 944 6. 131 5. 709
R (#& %) range 1. 604 0.579 0. 801 0. 185
F¥sequence  A>CYB
B 4 ACBs

optimum

Wit EAT R AHT, BRI A BRRER 90°C, BB 1. 3, 8RB 30nin.
e R (B ) B SS -
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3.3. 2 HESITER™
F 15 EXRBERMAENSH
Table.15. The analysis of variance on Ly (3*) orthogonal experimental table

FHMQ BEEL HHAV

FERIE Feff BEH
. Sum of  Degree of Sum of mean L
Variance source Fe value Significance
squares freedom square
A 3. B66914 2 1. 933457 71.00437 *
B 0. 550747 2 0. 275373 10. 11283 *_@%
C 1. 256035 2 0. 628017 23. 06334 *
BRE (error) 0. 05446 2 0. 02723
BA0 (resultant) 5. 728156 8

I FE Fo.s (2, 2)=19. 00, Foo(2,2)=99.00, *FTRHBEE
HESEREY, BEBEMRBRML2RRIEHECREE, LHREWEN
Fittr, BREFMAFAEERE, EARERMOERNTTLLEREM 10nin 3 20nin,
3.3.3 REMELFEHERE
7 250n] FI=MAEP MAEFFEE 50nl, 7E35°C, i 220r/min MIGEE R IR L 5%,
KRR EF BTSRRI, 2R 16,
F 16 TEOBMEAHR AL

Table 16 The proof-tests of the extraction conditions for polysaccharides

KRR 1 2 3 4 5 F

LIERIE /L 6.70 6. 51 6. 63 6. 75 6. 72 6. 66

WERBL Mt S RERRAE LT3 6. 66g/L, HLIEFFEML/ERRBERH 20% .

3.3.4 EMFHMLLER

B E AR A RRERR AN REEE 90C, RERWLL 1. 3, REMM
30min. i H ZEHT, RVEL MRS SHRMBE WEE, TR [ K Z 05,
A LLE SRR R . SRERR AL A S G SR RINE S 6. 66g/L, LML FRFE
R RiEE 20%.
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3.3.5 ZWMABNESRR
R17 WERRERENE

Table 17 the standard curve of glucose

100mg/ni. ]
s et mmA wER TR mgman okl
'8 @fﬁg (l,) (nl.) ml.) (mg) (ODisona)
0 0 2.0 1 5 0 0
1 0.2 1.8 1 5 0.02 0. 095
2 0.4 1.6 1 5 0. 04 0.241
3 0.6 1.4 | 5 G, 06 0. 349
4 0.8 1.2 ! 5 0.08 0. 491
5 1.0 1.0 1 5 0.10 0. 556
6 1.2 0.8 1 5 0.12 0. 676
7 1.4 0.6 1 5 0. 14 (. 802
8 1.6 0.4 1 5 0.16 (0.912
9 1.8 0,2 1 5 0.18 1. 024
10 2.0 0 1 5 0.20 1. 189
L3 N — e
|
1.2 [ . |
|
L.l .
1 L *
0.9 r |
0.8 i
o 0.1 ¢ N
S o6 | |
el . | 4 mEman
0.4
4.3 :
0.2 t |
0,1 + > |

0 0.02 0.04 006 008 0.1 012 0.14 016 018 0.2 022

HEE S Bng
H 5 BHEMREHE
Fig 5 the standard curve of glucose
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0A156x%mg/ml

=gl = =78%
WRERSE 0.1mg/ml
0.025x% 1 mg/mi
MEEEEsE=— 2  =125%

0.1mg/ml
NEESE=78% ~ 12.5% =65.5%

3.3.6 TAMEOMNELER

® 18 HARSBRIFERLZNHIE

Table 18 The method of standard curve of protein content

e 0 1 2 3 4 5 6 7 8 9 10
WEEANL o 0.01 0.02 003 004 005 006 007 008 009 0.10
1K ml 0.10 0.09 0.08 0,07 006 005 004 003 002 o001 0
G250 ¥ ml 50 560 56 50 50 56 50 50 50 50 50

HHERne o 0.001 002 003 004 005 006 007 008 009 0.1

D550 0 0.05 0.I10 0.16 0202 0.247 0.306 0.366 0.405 0.455 0.50
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0.6
0.5}
@ 0.4 B
< S AN EES
~ 03t
&
B
xR 0.2 F
0.1 r
0 L 1 'l L
0 0.02 0.04 0. 66 0.08 0.1 0.12
HEHKE (mg/ml)
Bt EORSEREMHLE
Fig.6 The standard curve of protein content
0.052mg/ml =529

MEatHEH T EEEansE=
_ 1mg/ml
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3.3.7 HEIEXZHIRIRENRM

EEELFNAP R BN~ EREEFEEN. SHRIE—IRERIRE D,
HRK, BRESE BRI ECERTIRG, EE%NIRE RN 5T H#ATH,
FEFABIEEN 20 D EE T AR RE N R IR £ RERH, BB BEROBIE. B84
BEGAE > TRERETHE, T THEE TREE, HRRERLHR. 5
RAE TR, FNZREREGENE, BERgdB T SR RRIE 0% EL, HE
HIE— B E AT R, MM “WRERL” BEIBRIERE, FEREHEEETHTR
Bl WERHLREERFRAL, EEEIRETEL RGBT EEA S AT
B .

3.3.8 BREAFENSBIENENEIL

H5Z2@-BRETROEAREAZHNEERAEERANEE. —HKKA Sevage
EREAEAR, EORSEBRETED 02% HENSERAELER. FFIAXA
TEREANNRREADIAEZ, UASFHRALE. SRHTRANRDLBE QW LIZE
BErphrE.

3.3.9 HEMMME RALEID

FH DEAE FERH BT 25, 28 —dtiid B RA REAKSERN B, EEa s
FR Ry, THRKBHEN.

Fil Sephadex G200 SERZHEBHTHAT B & BTN 8 40 % [BBAE B K SR,  BUAR IR Sy,
e ikiRa N, BRI REST. EENANERBHNA, BEESHETR, £
WM ZRP OB HEAIR, WifFaE e,
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3.3.10 LB RO BRIE DT

100

90 r
80 |
70 F
60 |

50

RS

40 t
30 f
20

10 |

0 Il H e I} L L o
0 10 20 30 40 50 60 70 8 90 100
LB

M7 OEWERAOKRRPRBRE

Fig 7 the solubility curve of Monascus polysaccharides

FERY, afiSBEKTERRNBEE, GRERXT, FHEERRENIE
IR, LIRS B RS E BT .

3311 ZEWEENEEER
BEFLRE - MEECHS, RUCHEHEREL AR
F— B4 (20enX3em) EHEET, £AHFEEHOBFMIE T BE-HREK-K
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EHRIXETEFL T SEARESERARAREBRAL RE AR

(60: 40:5), LEEHBIRT. 4578 E N84 B I B0 MR MR i% S 0 B4R 48 R B4
UT, HEARREERE R A M2 HE R phb. EREHBIFAALE T 8-Z 8-k (12;
3: B), BIFRRIN.

Sephadex G-200 A 2472 B YL ISR A L B4 35—

2 [ AELAVLILL SheL LA b a1+ U b o+ i SRR RSN e e

1.8 1
16|
1.4 1
.2 r

1+
0.8 ¢
0.6 |
0.4 1
0.2 ¢

I . il 1 L 1 Fl L ]
0
0 50 100 150 200 250 300 350 400 450

Bl AL

B 8 L% T G—200 #EEYFEM thik
Fig8 Elution Curve of Monascus polysaccharide by Sephadex G-200 Gel Filtration

OD430m

3.3.12 ZRAMIEHR

A RZ A hRA AR, ARAAEKRE, BEBETAK, KEBMHE, pié £4,
TATOWw, 1% 2 KRR E 4600Pa. s, SMRARAREE., XH—HRBRRNE
FBaf, ERAARN2ERE, WIEE(a]"=1.66. FTETHKREZRE. Z8. §
B, ZRZESHELEN.

3.3.13 M BEAR S HTE R

R EEENTE—HEFNENEAR, ERUENEESE, 7EXREZENEA.
BHERFNEMECE, BEHHREER, 2K&R, HEHRREE. B=MEAN
BHEAE, EAMLRXGHES, RERE. MTEEBILUTER: B E R
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SHREAFAL IR i FRESHANRR R RRA AR TR

MR AR, FHESASRAREY, "RRIAN PHEME SRR, L8
RAmpsHE, FASTEEELRER, HARTGES, ERER. RAWHR_2MM,
Fiok= 2N, TWAMTHKRBEME, XATME-FmETe, RTARE R
R hBERITN. '

FRIRA A R BT, RS ROAET TRE, BARE T Ll
SHHES. WEE. FIE.

- ] e e e S e ]

8 ZRKRARKMERAEY
Fig9 Thin-layer Chromatography of polysaccharides hydrelysate
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ERRLX PR FTIL T LSRG ERN R AR R RN EEESAR

33BN TRMELR

K HlSephadex G-2003 AT BB I EHTIE 2 T8, MR RIMiC R $iKav (T IHEE,
PAARAES T B R B0 Logh 5 Rekav B AR (HFIBEGT IS Fr BN 4 TR RIS T
B, REGEEI0%EE, MNTFRESTRRETREXFIE. ©

K :Ve'—VO
A A

A HER

Kav
(=)
w

'Y

3.5 4 4.5 5 5.5 6 6.5
logM

10 G—200 AR HTHRAE B 2%
Figld The standard curve of G-200 chromatogram

o AR EENSTEA L6 T,
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3.3.15 BRI KB HER™

100

90

80

70}

80

50

40 &

30 F

20

10 +

0
4000 3600 3200 2800 2400 2000 1860 1600 1400 1200 1000 BOO 600 100

B 11 Lh % MLt iE R
Figll The IR spectrogram of Monascus polysaccharides

B LA, 3408cn” EHA M RIER 0-1 M453RE), 2924cm™ H—AFIERHEE C-H /45
Wah, XFAE RS R . 1612cn" W E0ER B —BEF ST RiL. 1342¢n™
IR 2 C-H ZF A iREH. 980cm ' RIAIE R RERR 4R E R e, k78, BRYE B —it
RAIEHE.

3.4 BEERIBUMERRR NG

B EA AR RAERERREEN: BIRER 90°C, RREWEIT 1. 3, BRI
30min, WA EMT, BEEFMEE NS ERNBEWES, MRENARZHERT,
AT LAE SR . REAS IR 45 S ERINE A 6. 660/, LML R ER £
SRR BR A 20% .

FI B -REE N B4 M S RS2 78% A 3. s-CREKHRMENEE
EAEY 12.5%; WEBESR655%. AAEDHREENETHERASEN 5. 2%.
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Wit T AL T3, Sevag HBRNER, SITFRERNSTFY
JR. Sephadex G—200 3247, WY, AFETEEAMBEES.

KEM ERE—MEEER A, RALHEERA—AWHA. € TRAFNIE T 8-
ZE-7K (12: 3: 5). Sephadex G200 HEAT EHpk kR IHEZEEA > —.

Wit —RFEIRLE, CHSHEHL N RIEREK, ARHAERER, BEATK,
JKEHRET, pl6 24, AL, 1% M MERKEBRIE 460nPa. s, SPRNAZHE
. FB-BBRERNERELE, EWMEAFRNEERE, WELE[q)=1.66. TET
HRELE. LB NN, ZEBRZEESENER.

KRB FANNEERENAE, LlZEE ol /L HREAKR, BFAFAENS: PR K
=16: 9: 2, MO MEPEHIASHITTE, BARETLHSEDSHEHER. AHHE.
P

FH Sephadex G-200 HATEEIEIEN, LHE dng/1ml, 0. Imol/LNaCl ¥¥E¥ERK,
FMACHTTEOERERERL, IiEghzBs 7EA3L67.

S 415 IR 447 35 2ng B BA05 5 200ng 2 KBr DI IR & 87 BN BB
HUIM A, TE TJ270-30 405har JE B | IR 24, FAHTEE 4000-400cm”, B HE
PRB R E L.
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B=HWa & ®

1 REER

(1) LAZL G AS 3.4701 hi k¥, SENERTRET -HBEREK 7H-100,
FRTREERRRIFREARERBEE. SHEErFRETIFE 4.35/L, HIBRE
HRIE R 286%. HAAE T HeNmE R, EFTEE 6-8 5 BEE, pl6-7, 2%HAE.
Ci i)

(2) Xt Z0-100 REEA A RBMT, BE T HEREARERBESE, &)
VAACK S EREIE a4 CE S 10%), A NaNO;0. 15%, MgS0, «7H0 0. 15%, KHPQ, 0. 25%,
pH B, B 35°C, 220r/min BERIEFE 96 MEF. EREF=E 5. 53g/L, mHHATEREMF 2Th.

(3) i ERT R B RN A4 BIEBE 90°C; EBEELL 1:3; BREE
30min, ZIBAEEEHFZEN 6.66 /L, EHHPIEERM 20%. BEMAL T Z A Sevag kA
BH, BIERS RN TR, Sephadex G—200 B 2H7, B diE@Eag, (FkiE)

(4) 4o BRI EALHE R R . M EEEH SR AR R, AN aAEEK,
WEETAK, KEBHT, pl6 £5, TAEK, 1%MAth SR AKFEAE 460nPa. s, 5
MRMAREE A, XH-HEBENERLE, BEREAARNEEREA, HEXE[a]=
1.66, PETHIKRELE. 28, AW, ZBRZEBSHENEN.

(5) FARFBAMALEPIESED 8%, KEFESEN 12.5%, WHESE
65.5%, TEEATEN 5. 2%,

(6) HKEH L AH —MERAR A, Sephadex 6-200 HZH 2 RYEMIME, FUIL i
EEANY—; BOHGE IR, BLIHZHET b — e LE, FAANER
Wi, BAMETLAMBEDSEHERE. W%, LI8: Sephadex G-200 BEREHT
MEahEEs TERN 3.6 5.

(7) BIERARITHAAZHET DR EAENBEEH: PRSP EAGEADH
ERE R R . (BUERE)

(8) it DTH AR BRI T B 4 th S Aeie B/ B R A T Bk B vkaAB A
SRR W i S ERE AR E T ROMBELS T ERRI T EERA K.
CEKIRIED
2 RERMTEIMBEMHARA

ERFFR G AE. SHEEE. BofkE. RERRSEARISIEIER, &
SERMXTLRRE, BN EREHITA R/ REE R RS,
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