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Protein removing method and condition optimization in the
polysaccharide extraction from Porphyra yezoensis

LIU Feng, TAO Hui-qing, HE Pei-min
(College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China )

Abstract;In this paper, the protein removing methods and their effect factors on polysaccharide extraction
from Porphyra yezoensis were studied. Sevag method and TCA method were used to remove protein from
Porphyra polysaccharide extraction respectively, and effects of different ratios of solvent volume, dosages,
treating temperature and time and other main factors on protein removing were studied respectively. The results
showed that the optimum conditions of protein removing with Sevag method were: 3: 1 ratio of chloroform:n-
butanol,3: 1 ratio of sample: chloroform-n-butanol, 30 min stirring time; and the optimum conditions of
protein removing with TCA were: 80 °C temperalure, 30 min treating time, 4% trichloroacetic acid. The
comparison between Sevag method and TCA method indicated that protein removing efficieny with TCA method
was higher than that with Sevag method .
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BEAREBREHSERSEODESE, —REREA RIS R P ERZERRERAS, TUA BE
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L1 Lotk

A SLR A 9 55 BE 45K ( Porphyra yezoensis Ueda) ,2005 4F 1 -3 H R A VLI BN IT X, &
AT #EE A —20 °CokFE B4~ o '
1.2 B3 EWHRBUTIE

BV, AR R LU VLSRR, ZEERE R 2081 , 76 100 CHE RS 3 h, ISR BUR , B4
ERRBSE, GIFPIRREIR . HIRBURZE Ak % ZF AR 1/3, 5.0 (5 000 r/min, 10 min) , B F
TH LA 4 CUKFEP &
1.3 BEB T ERERIRT

Pt 2R (T IR Sevag iU RI=E L o Sevag LR A5 5 IE TEIRAWIKR L
FA 21301 4: 1.5 1 A ANBEEE; HEAIER S &N - ET RSB 5002:1.3:1.4:1 501
LA NERE; TRGWE 433 10 min, 20 min,30 min,40 min % 4 AT EIBRE, BNLRE 3 TF
1To ZRALBREE(TCA ) LRI R ERF G 20 C 45 °C 60 C .70 C .80 °C 90 C% 6 14~
BABE, RE=SELBIERE R 1% ,2% ,3% ,4% ,5% %5 A6 ; ¥ 'E 10 min.20 min .30 min .40 min,
50 min % 5 PMRTEBE, B0MLREE 3 FET.
1.4 JxEHE

SRS RAMET ENES - RBRE , SR LK = (M1 - M2)/M1 (M1 £%E 5 RETEBR
F NS E M EREAFRRERERT NS E) . EERGBNE R Brodford 3", E G
FRREBREE = (N1 -N2)/N1 (N1 X EE R EARN S E N2 ZRE ARG R P & Ak

BIEE)
2 4k

2.1 Sevag IREBRERZHERBUK & O RIEHIL
2.1.1 SHEETEGERIENERRERIIE

£ 1 AAEEN 5IET BRI E R R LR AL SRR TR, mR 15, 480 51E
TEELLHER 2 1 5(3: 1 8,4 4 1K Sevag L E /5, SRR BEREA LGB EA K, HYHE
A2 1N, BRERRER T3 1 i dEs
2.1.2 HRS5FH-ETERESRERENEQREZBRH®N

R 2 ARG SED - ETERABAEREXNEQREFRIRM SR RN EmELK, B3
AR RI A, BAARESL SR - [E TEERAR LN 2: 1 31 3: 1 B, BHEH AT B A BiF L5k
WFEEORRCR B AR 3: 1 FEEHAVIERHED AR, H 3: 1 R AR,
2.1.3 #HEMENEQREBRARE

I NERSEN - ETERABERES 3: 1 B AN EIRG I R E B R LGSR, ek
FR AT A, TEPRZ A TR A 2 30 min J& , TR AR 2 A R B B G B3R MR, S ik % i 18] A
30 min BYRCR BT -



142 E ® Kk 7 K

o2 4R 16 3%

x1 TEA&EFH -ETERAKERL
WHEEAREBENFE(n=3)
Tab .1 Effect of the ratio of chloroform volume to
n-Butanol volume in their mixed solution
on rate of protein removing(n=3)

ROSETE e een mEmERE SHHAE

®2 HBABRSEH -ETERSHERL
WMEOAREBRERTM(n=3)
Tab. 2 Effect of the ratio of sample volume to
chloroform n-Butanol solution volume
on rate of protein removing(n =3)

RIS ey BERERE SRR

A FH
s w0 (%) (%) EIBBRRE o0 ey (%)
v/v) (v/v)
3 49.8 +0.8 44.3 £0.21 2 50.9+0.44 42.9 +0.40
2:1 4 58.4£0.29 54.9x0.24 2:1 3 57.9+0.14 48.2+0.34
5 - 56.3 +0.17 4 58.6£0.17 49.3 +0.16
3 46.9£1.45 39.0+0.11 2 41.2+0.16 35.0+0.53
3:1 4 57.9+0.55 46.9 +£0.37 3:1 3 57.5+0.24 47.5%0.28
5 - 50.7 %0.25 4 58.3£0.51 48.5+0.33
3 42.7%0.49 34.1+0.49 2 33.7+0.21 28.5+0.48
4:1 4 52.4+£1.29 41.4 +0.55 4:1 3 46.7+0.55 39.0+0.26
5 57.9£0.63 44.7+0.33 4 57.7+0.23 47.8 £0.40
3 37.5+0.70 28.8+0.11 2 7.9+0.86 24.0+0.20
5:1 4 46.7+1.34 34.9+0.08 5:1 3 38 8+0.36 32.9x0.47
5 53.7+1.18 38.8+0.49 4 49.6 £0.70 41.6 +0.29

& - FREREARH

2.2 =ZRCBIE(TCA ) KR PR & B R SR EFR

2.2.1 REREXNEAREBRENRZI

B 1 HMATHRE N3 % =G 2ZBNEE,
LEARR R EE T #5820 min J5, AR E HHE
BR%, BZREERTH, ARERMEEFETIE.
LREMT 50 CHERRES FRAHER, 41
E®TF 60 CHF, &5 5=k %’ﬁﬁﬁfﬁﬁso Cla, &
H AR RE 4 R BR , U IR E LA 80 “C L,
2.2.2 _ﬁzm@mgxﬁaiﬁi\%mwn

Bl 2 REEBURFMARRRKRE =R L8, 7E 80
CT#HHE 20 min FXEARERBEMZE, M
B2 haliES, ZABAEN EBREARMZ
WMEBRFHENFE: N E LB AETUES
ERARERE; B —HEMEREREM, ZH05R
KMAERE BT, R Y =R LR E AR

®3 FERENENEQREIBENHIN(n=3)
Tab.3 Effect of treating time on rate
of protein removing(n =3)

&b S ] Foe 2R 9 v g EHRERE
(min)) (K (%)

1 9.9:0.10

10 2 19.1+0.42
3 28.0 £0.34

1 16.6 0. 11

20 2 32.2+0.44
3 49.4:0.78

I 23.3 +0.07

30 2 43.4:0.22
3 58.2+0.22

1 26.9 +0.24

40 2 47.0+0.24
3 58.4 £0.10
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Fig. 1 Effect of temperature on rate of

protein removing(n =3)
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Fig.2 Effect of the amount of TCA on rate of protein
removing and on rate of polysaccharide lost(n=3)
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2.2.3 REAHENEERERGHM 100
413 FIMAYKEE 4 % ZRLBIRBRLE80 C |
BB RN EE , 8RR R B, WE 3
B, R SRR RN A ] B S B 5 60T
FHIEAE] 30 min 5, BER LB ERETHER, K § ol
R ] 30 min Bt EE A W, |
3 T 0 P . .
0 10 20 30 40 50
S Sevag IR (4 A9 2 £ EA RIER -
] A5 IE T BERRALL BRI S Al - IF TEE . o
BAUHFEE ", Sevag WHEELIRT 0 pe i DA =3)
EBIERE AR B 5NEE R B RE RN, on the rate of protein removing(n =3)
WEEBLNRGHAAELE -8B, @ 5E %4 Sevagi£5 TCA EBEAMILE
TEEM RS R E R BRR R SRR AR R AR Tan2 Comparison between Sevag and
X method for protein removing
K FEEATBHLE , 540, RSB RS AL pen Seveg 2 TCA %
- ETRER WAL RN AR B —pamams () 3 3
HAP e, S H RSN E RIS SRR,  SHRER%) 48.5 22.3
ERAARIT R, LERMEARERME, & Foa s o

SEREE X EIRRL N T RIS, e HE I Sevag Hifk
B A RGN I 30 min, Afy IETHE =31, A& ETE =31,

MR IR (TCA R BEANREE T ERARARE. . SRZBRAR SN FEE,
A=K BHEANEZH, RS, AEREELD R, BE =R R E R AR, B3 E
FRCREBEARF . @ x B H TP, S &M = A LMk (TCA &) SR E R & F R &
RREE 80 C =R ZBRHE 4 % XA [E] 30 min, :

BRI TR L (R 4) , FTRAR I TCA IR T 09 R IR & S MR 8/, T Sevag 1
WA AP EES , i =R CREEZBREORRRIZRILT Sevag 15,
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