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Enteromorpha clathrata

PAN Sai-kun'*  YAO Dong-rui*?* ZHU Qiang'*
WANG Shu-jun’* WANG Yan®

(! Jiangsu Key Laboratory of Marine Biotechnology, Lianyungang 222005)
(*School of Food Engineering, Huaihai Institute of Technology, Lianyungang 222005)

(*Institute of Botany Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014)

ABSTRACT Using extraction ratio as the index, the extraction process of protein from En-
teromor pha clathrata was investigated using single factor test and uniform design. Results
showed that the optimal water extracting conditions were as follows: pH 11. 0, temperature
60°C , and extraction time 5h. The cellulase-assisted extraction condition were as follows: solid/
liquid ratio 1 : 50, temperature 30°C, pH 5.5, hydrolysis duration 5.5h, and enzyme dose
5.0%. The sample was first treated with cellulose, then extracted by water under the above
conditions, and the extraction rate was 30. 22 % ~35. 74%. In order to utilize the protein of E.

clathrata, the properties of the extracted protein were also tested. The isoelectric point (pl) of
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the protein was 3; foaming capability peaked at pH 7 and was enhanced with the increase of the

protein concentration; the highest foam stability at pH 3 and concentration of 2mg/ml; the

highest emulsifying capability and emulsion stability at concentrations of 4 mg/ml and 2mg/ml,

respectively. The oil adsorption ability of the protein was found to be 131. 6%, and the maxi-

mum solubility was achieved at 60°C.
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W& B Enteromorpha. spp 1E32%% L)@ T 4¢#: 1] Chlorophyta. f3 2§ H Ulvales. f3 2§ £} Ulvaceae, 3%
HEWME Enteromorpha clathrata Jir & E. intestinalis . WiFE E. C(nnpressa\?ifF_'é E. pr()lifera\é%%ﬁflﬁé‘
E. linza 5 it Az KA AT (ZESILAE 2010) . WF& 2 — R a3 28, 2008 4F Bz 22 0] 0] ¥4 76 21 op L pig o
MR R R IR TR E . LA R AR E A A BRI PPRRL R
FHFEEMEFRRT THEWE SEAT 27. 020 JBRAKE Y 53. 700 JHLEF2E 10. 206 4 Y 8. 200 Je g i
0. 9% M EEHFEFMAEA R WHEHE 200600, ERE(EWERBL > R)PiICH. HEPEETES
283.7 mg/100 g, K [ & il Z iz, Mg Fll Zn 1 & 1 (B A8 = (B A Rk 2006) o & 8 11 o P A R R
FhETF 4, il A B R (EAAD (5 & 3R B it (CTAA) 1 3800, b B B TR 5 Ik 00 75 & B R 1 LU (EAA/
NEAA)J 0. 62, & IR VF5r K 79~80, 1 T (47) ML (54 ORICEE  2007) . BhAh, &4 1 & A L
L RIREEERR 5 S0 A AT O R AR I S i A m (] JESF 2006) , S HEXUBR IR B8 8 T R4 i ) o
fifl o 2% T0UE 7 45 b 2 SR WL o 6 13 RO — b U0 B A £ 19 0 (] I pl T i o A R L AR R TR e R —
Foft B A AR ) A BOR TR A SR SR W I D RE A o L R AR B L Ak S ST TP R 2 i 1 B IR AL A
M AR SR . BT AMTERESE 32 24 th e i & vh & i i R IRk AL & 4 b L TX 48 F BT A RIF S A
XA L S A A S ISR B S i AR DA I

WA RRER AR T JUE T 1978 /I —F RS2 Tk OF P4 2004) o B 5) B it 5 H AT
AESZ BT A 2 &) 23 G B 5% AT LG )OS TR) 2 PG a5 1 a6 Y BT 9 B0 289 5 B L BB 4D Wl e AR A
R Z WE B TERER 2 R 2Kl g i A R B 0B E GGk —J55F  2008) . Hi TR B A 8 FFal tb k™,
PRl X 6 445 2R 64 0 A AN RE SR T 7 28 237 » T AL Z50R FE 1A 3 A o BB TSI 3 K, B2 Z AT 2 0T R R 2 4
PER] T A i 06 45 2R 09 20 . O B A0 BT IE B0 S BEE T AERL . e il B R SCRE IR & B DPS
(Date processing system) $U#s 4 B R G0 405 7% B9 RO GE T 7 2%, 02 H AT 3 20 il Bt 5 20 i A7 2 A7 &Ly
Iy BT R R (55 2007)
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ST 7 25 LA FR A 7] ZNC-701 BB BEHL . Jb 5t X405 F 1 & R A BR A ] 5 pH 3 (Seven Easy S20) , 4
TR FC A Z A8 (L) A RS 7l s H 57 CR22G sl B R 5.0 8L, H A HITACH A Al s ALPHA-4 % 1% 118
ML, [ Christ 24 F] s PRO 250 ¥ %5 20 570 2% . 35 [ PRO Scientific 23],

1.3 7%

1.3.1 R#a=
W T 20 8 2 B R BE LR R L 5 80 H i, SR 5 MO A, T LU B A &5
1.3.2 BRORPRILLRAE
ZRWF T — B B ORLAS B — 8 0k 5% ) — £F 4 3R il Ak B — $ i — 150> (10 000 r/min, 15 min) B 1H WK
—>JE%%& pH F & H 5> 250 (10 000 r/min, 15 min) BUILTE 8% T 1> &0 5 5% 11 % .
1.3.3 G mmERARRETHE

JUR K A SO AR 1 o o AR U R AL IR E R I E . 2 IR GB5009. 5-2010€ & & v 28 F1 BT i il 7€ )
(CEARE M TARBRIIT 20100 B 77 ik #E47 8 F B4 38 R AU 6. 25, 88 A B OGR4 X (D 5
EEE%@%(%):%Ex{ﬁtpﬁaﬁﬁﬂgﬁﬁﬁ(mg)XIOO (1)

JRE H AR Y 5 i (mg)

1.3.4 REFERZXE

FREL 10. 0 g 250WF & 8850k » sk 200. 0 ml CRIERE EE Ry 15 200 i B AT 2%, DLAR 11 I $2 ORON F8 45 . 5 4%
pH IR BE B )X £ B  S2 m , A ZHAR 3 AP AT L BBOE- B I X B AT 20t S 2 LA
1.3.4.1  pH X8 5T £ B 19 52

pH 43 51HL 6. 0.7. 0,8.0.9. 0,10. 0,11. 0,6 7KF,60 ‘CHEHC 2 h, 5 138 W i & 1 B o i, THRL B BOGR
1.3.4.2 YR X EE BT 4 BOR 19 52 1

W I pH 11,8 8] 2 h, 25 42 BURE 30,40.,50,60,70,80,90 °C 7 A~/K X 2 [ 5t $2 B 1) 52 M)
1.3.4.3  IF[A] X 28 1 5T 4 B3R 1) 52 i

BOE I pH 11 R JE 60 °C, B ZHEIATE] 2.3.4.5.6 h 5 AN7KF-XF 8 1 5T 4 BUR (19 52
1.3.5 & ¢ 7 Bl 46 B 3% BSR4 AL

FRICAR W & B 20 03, B3 2. 00 g, 43 il 48 5 58 U 1 BRI LU I /K i B 29 2% AR 1 0 48 BBCR kg 48 s
R B pH I ] OBHA LG I i 5 A DR 3R T £ 4 3R il A B B B S e L B R 10 A IKOE L S BRI TN 42 4
(2008) 2K H Uy, (10°) ¥4 BT R FH R HESC 0 . F 4 3R g b B 45 o5 4 A 33 sk 4 %) 100 ml, #H
PR 2R A 0 B A B SRR AT B L B 2 AR A AT G BBOT (L R DPS 7. 02 YR 25 R T Ik
22 W3 0 [ A 3 BT B 5 2% 0F 5 2 1 5T 1Y) 40 2 3R Al B B MU i T2 2 %k
1.3.6 £ #3&Fameshiedrin e

Z MY HAE2008) 3R AEAR S (2002) (1 75 15 I WA 15 Bl 0 2% 0F & B 11 0 A9 45 R LR I BT TR R
SE M VLA RE 1 B RL AR AR S e Rl R A A R
1.3.6.1 A5 & (pD Ay

A3 R B 20. 0 ml $EHUH . FH AR 2 (0. 1 mol/L HCD JH 3 # AR 1 pH {E(1.2,1.5.1.8.2.1.2.4,2. 7,
3.0.3.3.3.6.3.9.4.2.4.5.4.8),#% 2 h, &.0> (4 000 r/min, 10 min),/NOFE FER. BOE S5INET
105 CH R ZfEE . 4 0 23 B0 8 0 o A0 B0 I 2500048 5 O U8 A 8 o i L 1 AR 2 1 0 o o, R 1 T T o
e R pH {E B A 45 5 & 8 A0 S5 A
1.3.6.2 i

BC il o7 5 v BE O 1 mg/ml 0 & F B R A B W 4 3R E AW pH (H, K5 H AR R
(14 000 r/min,2 min) . i T 359 J55 115 W 1A (0 A AR 359 005 J5 6 UK A AR B G #  30 min J& R 2 M7 A IR R 42 X
()RR T .

oo a1 00/ PSR 1k B YUK ) A FR
HE AL EE S (%) ¥4 T o v A ) P X100 (2)
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1.3.6.3 MuiRFaE

Fc il N [R] B o v B R A5 W B R A W, VR pH B R M R R 4 i ) pH (EL SR R 38 AR 2 R
(14 000 r/min.2 min) , g T ¥ 5T 57 AR AR FR L 25 5 5 6 7R RO AR AR I B8 B 30 min J5 IR IO #2 X (D &
MURZ N O =k e

e HCE 30 min J5 MR TR
MR OO =T e T mm ke Rm 0 ()

1.3.6.4 FLIbBES 3L Ib AR ok

PR BSOS [ J5i o2 19 2500 5 2 1 SRS AL 10 ml B0, A 4. 0 ml 7K AT 4. 0 ml #5430, 5 (14 000 r/min,
5 min), 8.0 (1 500 r/min,5 min) .l FLALJZE 55 B A 30 min J5 R FLLE B B 4% (O G i+ LAk g
E R VL

i B0 AL 0
b 0/
FULRETS 0 = L o T 19 2.

- .y _ 30 min J5 FLAL)Z (Y i BE
bR E TV DI AL 1 7 1 %100 (5)

X100 4)

1.3.6.5 WEyhdE
FREL 0. 50 g FYRESH AT 6.0 ml L4090 A E] 10ml B0 4 o, B 3 B FE 2 min J5§ & 30 min, &0
(3 000 r/min,20 min) , 3% 2 5 I BRI 5. 3% 20 (6) TR vh M .
[wﬂﬂ,@(%):ﬁ%%fﬂﬂlﬁ%‘b%%ﬂiﬁﬁE‘J‘E'\Fﬁi(g)—%b%%ﬂﬁ%é@ﬁﬁi(g)
FE i i ()

X100 (6)
1.3.6.6 3 X v it 1 1) 5% )

Bl 1 mg/ml B E R AR HY pH 2 7.0, 40 B 4E R A 3R BE (40.50.60.70.80 “C) F K 30
min, &[> (3 000 r/min, 10 min) , M 13 EH B R (DB RB B

o o TR ()
AR (NSD (%) = ‘ AT G X100 7
RIFHEBNSD (0) = g b o 8 2 i () D

2 #ZRE5ITiE

2.1 RBBEERAE

2.1.1 pH s &# 3 &G RRRFEH Y
W pH ER W E H R E L RS
VAR B8 RH B A T DT 52 T AR R A

25+ a

S 20F
BOTRARYE . J7 22 50 0T 2 W1, pH X 2 11 B B g | e b
AW P L AT B pH R K 2 0 4 O
1R VA W B R UL T . 2 pHL (R £ H H ﬂ
RS ET 5 S 8O 1 ROK R o T
P 45 14 14 A L 5 ) 11 JTR 40 85 0 {1 % 3 i ol
R, TR pH K L 75 R LI 2 31 HE K B
it S TR AR R TR S5 TR ML PTURTRRATICRNER
HEFF. FLLHRBOGE B pH (E RN 11, Fig. 1 Effect of pH on extraction ratio of protein

from E. clathrata

2.1.2 BEMEZHBEORRRENGT A

H T 2 AT A5 3 6 1 5T ) B ORI A 3l B ) T v TG . 60 °C IR A B e L T 2 3 B i 60 C L 4
BOR LR i B ] BRI A D v i 5 | RS 2 1 O 45 A ) RO ol R R T AR e AT R AR K o . — e
T R A T o T A R 0 R B RE . X TR BT L R AR E L A A
ZKAH B AR PR I — ) it 5 A1 R i T g 9 19 4 D R G — R il S 2K 45 A 2 T 3 SR 5 B K AR
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EREfE NS EE AR (E B 1999), Heah, 8 P00 AS Pt 52 m L R I, 26 8 338 K, SR
REAE UL 23 i, PRI, R0 o 2R 1 BT 0 i BB FOIR BE  60 °C L X — 45 R 5 2R 81 X (2010a) (YR IE AW A .
2.1.3  FREE A HE K G RRREN

P P& 3 AT AR O AR R B A B TR ] ) JE R TG . 480 25 4 b R B [A) R ZE e i 2, 2 T LR
SR 4 hJE L BEE B RE R PR IBCGREIF R 22 R . WA 7 B A )k R DR R ) 2 R
AR 2 fioh 1) 2K P A L A KA T 28 18 15 T B — g B IR) . 24 0 T Bk B S A S SE K B TR X 4R BO B A S
Bly o 51 AT A8 R B ) 09 K T 5 B0 A A BT AS ME A BEAE A . DR A DR IR AR OB B TR R, B
MEIHC 5 h, 7F b 451 FHRBUCR Ky 27. 05% 0. 47% (2 +=SD) ,

[\]
w

b
20 - ¢ ¢ 27¢ b ab
mr e 26| b

N

—_
f=1
T

30 40 50 60 70 80 90 2 3 4 5 6
1R & Temperature(°C) f} 8] Time(h)

B AR
Extraction rate of protein(%)
v
s
Extractionrate of protein(%)
)

w

w

2R R A A 1 B B 1 B P8 RIS IR X 2% 0 5 2 1 DA DO () 30
Fig. 2 Effect of temperature on extraction ratio of Fig. 3 Effect of hydrolysis duration on extraction ratio

protein from E. clathrata of protein from E. clathrata
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K I DPS 7. 02 4 ab 1 R gexd 32 1350 25 R A7 — ik 2 338 8 01 H 43 B 45 [ 05 75 12
Y=22.846—0. 979X, +0. 043 6X,40. 068 3X;,+0. 420X, —0. 002 01X, X; —
0.197X,X;40.037 3X;X,—0.027 7X, X;

FERIAA I &% R=1. 000 0, F=62 499. 906 3, F/KF P=0.003 1,F| AR S=0. 000 6, P4 J5 K AH
KFE Ra=1.000 0, Y R R*=1. 000 0, BB 1% J7 2 AEAR 4 M 400 & 2% 0F & 2 11 5 199 27 248 1 ol B 42 G 7
X AR 2% I AT W PR AR LR 2,

F1 Un(10) MR RRARRER

Table 1 Scheme and result of Uy (10%) uniform design

X & Factors
Ik SF N . - E HLHy 0% BRIV
kP X me v xowy  NoEmE xommm  EPTORACE o BURBIA SRR e
| = 2 5 I [E] R . ) Extraction rate Fitting extraction A2
Leve Temperature . Solid liquid Enzyme dose . o
CH pH Time (h) " %) of protein rate of model Error of fitting
ratio
‘ ' (%) %)
1 1(25) 3(4.0) 4(3.5) 5(1:25) 9(4.5) 26.2241.20 26.220 0 0. 000 0
2 2(30) 6(5.5) 8(5.5) 10(1 : 50) 7(3.5) 28.2641.29 28.260 0 0. 000 0
3 3(35) 9(7.0) 1(2.0) 4(1:20) 5(2.5) 21.1440. 14 21.140 0 0. 000 0
4 4(40) 1(3.0) 5(4.0) 9(1 = 45) 3(1.5) 26.7740. 26 26.769 7 0.000 3
5 5(45) 4(4.5) 9(6.0) 3(1:15) 1€0.5) 22.8540.75 22.849 9 0. 000 1
6(50) 7(6.0) 2(2.5) 8(1: 40) 10(5.0) 24,8440.55 24,840 1 —0.000 1
7 7(55) 10(7.5) 6(4.5) 2(1:10) 8(4.0) 21.1940. 49 21.189 9 0. 000 1
8 8(60) 2(3.5) 10(6.5) 7(1: 35) 6(3.0) 27.8240. 14 27.820 0 0. 000 0
9 9(65) 5(5.0) 3(3.0) 1(1:5) 4(2.0) 20.4740.62 20.470 0 0. 000 0

10 10(70) 8(6.5) 7(5.0) 6(1: 30) 2(1.0) 24,7340, 14 24.730 5 —0.000 5
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%2 B o L AR TR rp A% T ) 0 IO 24 A bR F2 SRETRBSEAEEETRE M S
e A EY dvh LD ® ol IR kR Table 2 Significance analysis of quadratic polynomial
B TS PR 26 0 BB % S T resression mold extblihed b DY
R RSSIITACRFRTE S AL REROE 3 E S HE s R "
RO RN R s AR R R g g Comelen e P velue
ST« 1 T 2 PR I R 75— A £ o e A0 oot
X, 1.000 0 812.277 0 0.000 1

T3 S BT A ) B ikt — AR b i ST ik

X 1.000 0 519.259 9 0.000 1

25 DPS 7. 02 Jfi b SR G A - 27 248 5% Rl X 1.000 0 4 051. 495 2 0.000 1

i B B BB B 2 2% A 0 - X = 25..00, X, =3..00, X1 X5 —1.000 0 404,270 8 0.000 1
X=6.50, X, =50. 00, X; =5. 00, HJ£F 2 3 A 4l X, Xs —1.000 0 4 030. 273 4 0.000 1
B4 B 2% 14 S 25.0 °C L pH 3.0, B [H] Xs X, 1.000 0 3022.063 3 0.000 1
6.5 h [E L 1 ¢ 50 JmfgR 5. 0%, FEBL &0 T X1 Xs —1.000 0 1731.492 6 0.000 1

BT () T B A 34. 04 00, 35 92 B 52 0 v 4 JUR
B 2 SRS T 5. 780,

2.3 ISFREE

Sk T8 TE A AR T (L ) T S L e R I A R HE 3 R SR IE S L 3 WS 50 Y AR SR R IR 4 il 33,24 %%
34.73%.32.56 % F X B A LR R 33.51% £ 1. 11% (2 £SD)., K H SPSS V13.0 #17 ¢ Ko, 45 1 3
Y, S BRI SRR SR A 25 B (P=0.495>¢=0. 05) , K It , 76 5 00 4 4 25 W B 3 B A 1F R 1Y
Sz BR PR B R 30, 22 % ~35. 74 % (95 Y% BAS B ,

2.4 AEZBHEHHRESERAKERENILER

3 MR 7 2 S Bk SR U AR R 2 B R AR A EE P BTN SR IBOR L 0] 47 4R R L A% 0 R A R
WA I B9 £ R B SO A RICR R — A A A B S T 30, Aguilera-Morales 25 (2005) B BIF5E % B L F
A BE 2 By 2T 4 R OR A A 3R A A 4T 4 AR T RE R T A T B0 240 N R A T R B k2 O R U
MR .
®3 FHEWEHRIGESAICEN LS

Table 3 Comparison between cellulase-assisted extraction and water extraction method

P2 Extraction method R #  Extraction rate of protein (%)
21 Y E i B R EC Cellulase-assisted extraction 33.51F1.11*~
JKHEEL Water extraction 27.0540. 47
T RN 5 G ORI IO ) B 3% 72 =
Note: * * indicates highly significant difference between cellulose-assisted and the traditional water extraction method

2.5 ZFWEEBRMAEENE

@ 0.30

2.5.1 AHEEQRNE N B3 0%

TS 2 TR R A S50
(pDD) W ¥4 Aoy oy 25, DRI 1T 45 25 AR B SR 4R wg"o..os
ﬁﬁﬁg %ﬁ*ﬁm?ﬁﬁ ’ ﬁﬁ % %ﬁf EE» ;Iﬁ‘\ JH\IJ % 'J__I Ei B(J B 0.001.20 1.50 1.80 2.10 2.40 2.70 3.00 3.30 3.60 3.90 4.20 4.50 4.80
R PERI . DRI L e R R 1 R 4 o
B Ry 7 — T R A L B MU O B Bl 4 pHESAMEEARITER &N LR
pH T B pl T 2 B 4 S I ) R e Fig. 4 Relationship between pH value and sedimentation

mass of E. clathrata protein
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HE BT pl A HGTTE AT 5 3 55 AL 5323 25 9 FL Y 100 R0 T A 7 1 SR 2 13 B2 Al v /9 AT 2R 2
B A 9 3R 85E pH i B ple AN TR A 2 9 A L AR AR RN R Y R 2B BB S R R R . i ] 4
AL R E A B pl o 3. X —F R RUIF A EA TS A S EEARNSER A (FEEX 2010a)
T — R E SRR T A R SR B A R S R TR — B A TR BT . A5 pH O XHRECR
(9 52 W) o 2% F 5 2 AT SR PR R UL A T AT W
2.5.2 AIEME BT K

S H R PR RSO B K- R T e B AR B S B O RE I MR A — e iR A S i [
T AT D R A Y6 A R 9 TR AR E 8 DRI ] S ] T el — A 38 S AR R — A 2 BICOAH 2 8RS £ o ot il 5
an . R FH BURIEERR TR A B TSN e pH LR R AR GRE SR IN R . RSB 5
T pH RIER [ 55 e SR X 25 AR R O RE 7 SO IR AR E PR R L SR LA 5 KA 6

140 ¢ 4 90 120 1 150
180 145
_120r ~ g 100} l40 @
R 170 ® 4 =
< 1001 < Z g0l 135 4 &
= 160 445 = 2 130 53
=% 4 L E = £ ol
ERigS 150 H3 = o 607 125 @ g
238 wie - {20k 2
BE o0 vEe E 40! =
= 2= b=t A EE S 115 g
§ 40 1307 § = ‘AiFogmgibn capacit S
£ S ] PY R 20 it A
Foaming capacity — £ Hitwd S
201t kRS Foaming stability
lé‘oamﬂl stability | 10 0 , : : ‘ 0
0 1 1 1 1 g 1 y 0 1 2 3 4
1 3 5 7 9 FEORBRBRE
pH Mass concentration of protein(mg/ml)
5 pH A5 5 & & A BRI MR OC R PEL 6 W B P ST R VA S R T O R
Fig. 5 Relationship between pH value and foaming Fig. 6 Relationship between the concentration and
properties of E. clathrata protein foaming properties of E. clathrata protein

HIE 5 7R pH 7 Wl o 1k fie 4 o O 85 3% pH Al RS ¥ BE ) ROR AR M IR AR E M A2 pH B35 20 . pH
3 VLIRS E MR 4F i 25 3% pH A AT I IR AR E MR OR B AR . X AT RER th T pH 3 b T AW A B A A /e
Ao EORAT A TR B RS E o (H Py T 8 R Y B A A TR IR AR R (. BRAE 1999) L 10 pH =7
I o E P BT AT R 0 A P 2 TR ) S K- K DX 23 A A R T B 1 SO B 2 B (AN T R R A
FEOPERONRE . D0t 7EE pH R BRI VAR  AHV IR AR E PR AR 22 . eh 181 6 T ML R BE ) Bl B R
JIE 8 T4 2 o U TR R M U A BT R B O 2 mg/ml AR AF . BRI 2 me/ml R R R
e nT RE SR T B RE A v A B P L O A B B T R A5 2 A0 B s s VUK R A
RTETERE MR GEDLZRAE 1999) . 281X (2010b) B BIT T R W] L 5 5 70 B 4 1 A0 1B 96 1k A0 90 TR R Ak 2 B 4
A JRE A 39 T 4 5 B p L (EL A3 0 9 3 20 0 6 1 R M S M IS T A S R BT D o T IR AR E
PETESE i S A o RRE . AR SR B AR 1 BT R U P R vk AR E MR pHL ORI AR 1 JB B R U R Y AR B A S
WF #7318 A5 A S A R B AR [R] o AEL A AT — S AR AL A P J5 1 7 A5 R e I Y6 B ) e 2 T VL TR RS 7 TR e B
AL T P I e JRE 8 T 4 K
2.5.3 FLibHRSUILAR T M

FLALBE 7 02 i i 2 1 oAl 2 - B LR VEOR JCRE T (9 48 A » FLAL AR E PR R A48 HE R FUIR U 2 AP R I RE
CGik4eA S 2002) o 8 BCEAT FLALTH B RFAE S5 14, BV 2540 70 85 1 5031 v ] I 5 A7 2 7K R PR 2 i A
WIFR B 2007) PRt » 3 1 B — iR T 05 M 700 & BE B AR R R0 i SR T 5K g 2 5y T LA s 5 — L 4R
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Table 4 Oil absorption of E. clathrata protein

B BLE TN ER KRR R OE RN EE L) §liiRES
Weight of Tf o le () Weight of the sample plus Weight of the sample plus test tube after removal Oil absorption ability
1 e sam
cight of the sample 18 test tube (g) of the free oil (g) %)
0. 50 4. 828 5. 486 131.6
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