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gies 23 H] ;H2100R & R .0 AL, 18 R A3 S 46 =3
AT E A BRA T,
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1.3.3  NaCl %I PeMP % i B2 X5 IR
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Fig.1 Standard curve of protein concentration
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Table 1 Mixing ratio of bovine serum protein solution with distilled water
%5 1 2 3 4 5 6
G AR AR /mL 0 0.2 0.4 0.6 0.8 1.0
M K /mL 1.0 0.8 0.6 0.4 0.2 0
A4 Mk 3R A /mL 4.0 4.0 4.0 4.0 4.0 4.0

1.3.4  PeMP [ e S itk 112 £H — 20 V3 s Ik i 458 112
HL 7k (SDS-PAGE) &% Cik[11],

1.3.5  PeMP 1y %5 #h W IS 135 F0 — B 3 206 15
27 SCHR[12].,

1.3.6  PeMP BN IEZEGGIE B LH 1.3.2 4t
JiF 4% A [A] NaCl ¥R £ T 1% PeMP ¥ ¥ %t 1 ik
19 NaCl 7 W H B 100 4% 5 S8 5 R F-280 243
ST RIS A . SR TR E
RO RS, B TR R SR
295 nm, A SR 300 nm, K54 E G
400 nm, FHHEEE 1 200 nm/min, & 4% 5 nm,

KU BR4E 5 nm, HIZE W 1,PMT LRl 400 V, R
MR 05s, HEWXRE NS,

1.3.7 PeMP [¥] Zeta HL B G4 FEAL R R AE KR
PR By IR SCHOGRL BEAGHAT IS, 15 58 B e B
— & 1.3.2 PR3 AN[F NaCl ¥ EE T PeMP %
R, T St v G 0 S R Y Zeta HAOZAH
1.3.8  PeMP R LI AR LT SN ETE (FTIR) 2
% SCHR[13].

1.3.9  PeMP [ B4 J6 o0 B S 3k 915 25 2 )
SE A G UL I B TR ik, FIHERANM ek E T
TE 412 nm P T X 1.3.2 TR R NaCl &
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NaCl 57T &2 3 4 2 & AR BE UUR 4F 4 % & B2 AL Fo 3 JROPE T 09 % v 79

BER PeMP ¥ WRGHEAT S50 500 JE R 43 B 5 56 9 0 5
1.3.10 PeMP WRMBIKYE 278 SCHR[14]FI[15],
1.3.11 PeMP WyZEPEMEE R 2R A L
(DSC)##8 DSC Q2000 #AE MR HEAT I 2, 158
53 0 W B 1.3.2 75 BT AR AN 8] NaCl ok B2 R Y
PeMP ¥ 10 L FHE fh v w0 Bk A 5 0t
FFIC s SR 5, I T-Zero DSC JE H MUK AL & 48
IR 35 % B 5 78 DSC Q2000 FY 4 4 o il A TR B fl A
e BN O E S n e ol ) & 2 ) B 8
JEE 20 °C, THEE R 5 °C/min, 2 1R JE 100 °C,
Wi el | sk start, 5 2005

1.3.12  PeMP SR TOWESF M LS RAESRH
T W BT, 2% SCHR[16]M[17)3E 4T W2, B i
NaCl f¥ FE 43514 0.2,0.4,0.6,0.8 F1 1.0 mol/L,
1.3.13 ISP X PeMP & HOR S5 M B 52 76 25
O HRR UM [ 5 £ 9 PeMIP, - 448 Ji1 S [) J5 i (1)
ISP, RAJEIAGE R 1.0 mol/L NaCl ¥ ks H:
Ve, d ISP By T8 53 B0 M R 1% ,2% ,3% ,4%
M 5%, BB A 72 CK I KA 20 min
Ja B BT S AR IR A R B, R LR
HMEZHE, B T-20 CR % 30 min, FHUE & T -
80 C¥ VR 3 h, FeJa AT HLAS Ve R T4 . AL BE
TSR R T S P AR BRI, R 1.3.12 1 1B
CRAEECH 200 A%

1.3.14  #Eibr AR ESE 3 ORI,
FIFH SPSS 17.0 #E47 8dls 4 22, >R H] Duncan (D)
K B Pz 22 R 2 S A S0 X
(P<0.05) Jf i#£ 17 J7 2% 43 #t (ANOVA) , 5k J§ WPS
Office XLSX #EAT1ER

2 ZHRESMH
2.1 NaCl iR EX PeMP A f2 & 89 821

AN [E) ¥ JE NaCl X PeMP ¥ i BE Y 52 i) WL 1]
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L)JEHE N, PeMP B B 5 NaCl B9 8AE HE
KM NaCl ¥R B2, PeMP 119 fif J3 A 5 38 19, 3
WIUE T PeMP 2k i 8 11 i,
2.2 NaClKEXt PeMP b AR FEE L REMY
B % i

AN [A) ¥ BE NaCl XF PeMP H AN [d] F 28 26 1 %
i FE B R WL 3, &l 3 AT AT, 24 NaCl ¥ M
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Fig.2  Solubility of PeMP at different concentrations

of NaCl
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Fig.4 Ultraviolet absorption (a) and second order derivative (b) spectrum of PeMP solutions
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Fig.7 FT-IR patterns of PeMP solutions

under different concentrations of NaCl

=

~ 60

g uERRAE

E nFEARLAE

Z 50ra " HEGELE

2 b

5o

40 c
& E‘ i F

' c

i E ° b b

e | B a -

& d

5 10 €

=

< 0

5 0.2 0.4 0.6 0.8 1.0

© NaCl e fif

NaCl concentration/mol - L™
T [ — 2 o AR ) 5 B R OR T GE 258 L (P>0.05) , S 2 )
FRA G X (P<0.05)
B9 AREIRE NaCl 3t PeMP HE & 28N
Fig.9 Effect of different NaCl concentrations on the

content of PeMP sulfhydryl groups

2.7 NaClikEXt PeMP 2E5EM S EFHER
NaCl ¥ B X PeMP & i 55 F143 B 5 5 14 5% i)
VL9, M9 Al BEi MR E H s & E
TE NaCl ¥ 4 0.2 mol/L Bf i £, 1M 43 Fd & 3 5
D, BORE, SHEMEEASESEE
NaCl ¥ BE 7 AH G, 43 B %R L 5 NaCl i B i IE
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Fig.8 Effect of NaCl on the secondary structure of PeMP
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10, I 10 AT, B2 NaCl iR R B9 38k, 6 1
JKFE EL(SO) M9 Fifi 22 18, HAR MR B Y NaCl 23
fifi SO A KA NS, LI B9 NaCl X 2
B PR FESE /N . >4 NaCl vk B2 85 & i, SO
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14) 4 T L /K S AT, Pl Lhe 96 B 1 SO 34 o bl | i
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2.9 NaCliRExt PeMP 2= 1438 &89 2200

% H DSC A A [\ ¥ B NaCl T PeMP 722 P
TEERZE AL UL 11, M & 11 "], 4 NaCl ¥k 2
0.2 mol/L B}, #R £ — S5 P I L4, I AT
B AW 5 24 NaCl ¥ B2 K F 0.2 mol/L
B, DSC &35 b BRI 2 A e e, HL Bl %5 NaCl
W HE 0, PeMIP 375 VR 1) 728 P Tl B 3 i R A1 1
BEE 0T PR MR AR, H NaCl Ve B2 b
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AR MR E 4R AL, X R NaCl ¥k
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R 41 L S ol O [R) kB NaCl 4%
T PeMP BERE I OMIE S, 25 WK 12, A
12 AJ 50, ASTRL e B NaCl AbBR 1Y PeMP 72 G0 25 #4)
AR EZES, M NaCl FiE a8y 0.2%0F,
PeMP 43T 43 WUAFAE , AN BT BLBE I ; Bifi 45 NaCl &
JEREM , PeMP 4> T AH EAE A, 43 b 20 BUA77F
) FABAVE B ST AR S50 5% 75 B NaCl e FE i
K, PeMP 43 [a] 32 1 TE iUHE S B8 Sy 5% 1 2 4Bl
PR M 2 1) IR 23 (] 2544

3 itk

AR B0 5E TS A Mk B NaCl XF PeMP 2 k.
PETR 52, & BUAE— 22 NaCl ¥ BESE N, SR A
V1% V5 A J3E B VAR P52 R B4 i 3 R, B0 E T PeMP &
T E G, H N SDS-PAGE A9 Ik & % 2 5
SRR, H UK B S BE NaCl o 3 (1% 38 Jinmg 25
IR, U B A 0 i, B LER B A 4R
i AR A k5 2R A P AR R B K NaCl
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O
e
=20+
401 w
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Fig.11 DSC curves of PeMP solutions under different

concentrations of NaCl

T ca~e 733 &R NaCl ¥ 0.2,0.4,0.6,0.8 Fll 1.0 mol/L.

I PeMP HEIE B9 O 251

12 RE#KE NaCl 3t PeMP i B i W 45 #4959 5 1
Fig.12  Effects of different concentrations of NaCl

on the morphology of PeMP gel
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NaCl 57T &2 3 4 2 & AR BE UUR 4F 4 % & B2 AL Fo 3 JROPE T 09 % v 83

NaCl ¥ £ L 25 51 2 25 [ 5T 2% 18 Jr 4 /i fif 719
A, Zeta HOL ST 1R 200 00 FUBR 57 1A 5 B 25 B 1
I, BRIV A ol 0 BT LAHRPT SR 4R . Zeta LAV ) 46 X6
RBR AT | BT[] T 45 B 2R, e s | a1 HE
J& 1, o SR A, e AR eSS s R A IR S F
FERE  Zeta WAL E(H R 1, U6 W) v i
NaCl 251 PeMP %5 ¥ It 7 L 4 iy 471 L £, NaCl
W BE 3G N, S BB o7 BB T AR R AR S
RIEEESR

H BT A 25 () 485 4 A 32 L G 5 48 1) 52
TREERY SRR 1 VIR G PR BERE 1 A O
E BT & 45 M5 W H7E 1 600~1 640 cm™ %X
Y0 BB DY o TR B Al ORI 2 A e
HAE 1 640~1 650 cm™ 5 K305 BBl P9 o 1 B A9 |
Tt a- IR E LS M W AE 1 650~1 660 cm™ I %X
O L AR S i, B MR A5 A 4R IR (E TR
1 660~1 700 em™ P A Bl i o TEAR A9 49 7 1P
A ST K B BT S Bl NaCl i 3 (%) 38 i ifii
G , oW (Y 7 KRR, TR0 4 th T I
AL BT & A R T8 BT 0 R W2 58 e
Hﬁ‘f[ZHﬂo

B T DA R YRR SRR, B TR ATy
UL YE, AR A S RS
ErE )RR, BT LAAT LIRSS RS AR fh ok
] Vi £ BT A AR R ) Ak 4 SR R B
NaCl ¥ i T 0850 3 0 7 mt k2D | Ud B e i i) 2
HE B A L, 5k A% B ek A R T 6
BRI i ) 3 6 245 SR — B

P I 2R T K R B B TR T AR I
) 4 B AN AE 2 AR AR 20| % 458 B (4 S W 2K 1 T )
A MR R TR S, B AR A T DL R R S
W 2 g R Pk o AR IR & BIBE I NaCl Ve B 2 i S,
B, Ul B LI A 2R 45 R A T AR 4k, S, 7 Na-
Cl V& FE AR G 2218, D) 3 WY abbs i i 20 P 2
BEIN T 224 e R B 388 K, S, B8 A e, D A o R
WK, Jo A2 m A i Bk Tz B T s iR
ST A8 M FE — o IR BE I R P 2 BT TR
Fhis T & A AN R R BE R A8 Ak B 1 A AR P o A
O 2 PR A AR, 7E DSC 6 R 2 e A M
JOF P VR MAC W g WA 06 X 7 ) s B R 1 AR
TR T R G AR A AT L Ao I AR R ok

e AL 45 RALGESE T NaCl e B2 23 5% ) £
P50 A A8 P i R, X A5 A i AR S Y F T 4 R
— 2,

3R A 5 vk (] 3 B T NaCl X PeMP 3
AV JBE BRSPS A A U B A B LS T
HA B IE LA AT L BT LS8 45 Rt n]
LA i, NaCl il 8 [ 735 th 20 HOFF 78 ) FAR AR
AL AR E e, SE0 W T NaCl B9 INA A
M T BRI TE B

4 Zig

A R, AT A AL R A RE B T A
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Abstract

Effects of NaCl on Physicochemical and Gel Properties of Myofibrillar Protein
from the Body Wall of Phascolosoma esculenta

Fang Jiagi'?, Xue Xi'?, Wang Fang"*, Chen Chaoyang'?, Cai Rongjie*,
Guo Fengxian'?, Tang Biwei'?, Huang Hui'?
('Fujian Province Key Laboratory for the Development of Bioactive Material from Marine Algae ,
Quanzhou 362000, Fuyjian
2College of Oceanology and Food Science, Quanzhou Normal University, Quanzhou 362000, Fujian
*College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002
*Quanzhou Wushugong Food CoPeMPany Limited, Quanzhou 362700, Fujian)

In order to investigate the effects of NaCl on the physicochemical and gel properties of myofibrillar protein
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(PeMP) from the body wall of Phascolosoma esculenta Chen et. Yeh, the determination and observation results of solu-
bility of total PeMP, solubility of different types of proteins from PeMP, ultraviolet absorption spectrum, endogenous flu-
orescence spectrum, Zeta potential, Fourier transform infrared spectrum (FTIR), sulthydryl group contents, surface hy-
drophobicity, denaturation temperature and gel structure were analyzed. The results showed that the solubility of PeMP
increased, the contents of paramyosin and myosin increased significantly, with the increase of NaCl concentration. The
maximum absorption wavelength  (A,..) of the ultraviolet absorption spectrum of PeMP, of the corresponding second
derivative spectrum of ultraviolet absorption spectrum of PeMP and of the endogenous fluorescence spectrum of PeMP was
redshifted, respectively. The Zeta potential of PeMP increased. FTIR analysis showed that the secondary structure of
PeMP changed, the B-sheet increased, while the a-helix decreased gradually. The contents of total and non-—protein
sulthydryl groups decreased in PeMP, but the contents of typing sulfthydryl group increased, and the surface hydropho-
bicity of PeMP increased. The denaturation temperature of PeMP decreased. Protein molecules of PeMP gel were more
tightly packed. These results will lay a foundation for the improvement of the gel of body wall from P. esculenta and the
preparation of high—quality “earth bamboo shoot jelly” products.

Keywords Phascolosoma esculenta Chen et. Yeh; myofibrillar protein  (PeMP); physicochemical property; gel property;
NaCl



