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Abstract: Effects of Gradient acid pH and high intensity ultrasonic treatment (HIU) were combined with isoelectric solubilization/
precipitation (ISP) process on the extraction process, protein profile and functionality of the protein isolate (PI) from gutted silver carps without
head were investigated. The pH reduction significantly raised the protein recovery of PI by 21.11% from pH 4.0 to 3.0, but further decrease did
not affect any more. HIU could significantly increase the protein recovery by 3.77% at pH 3.0. PIs from all extraction combination methods
were primarily composed of myofibril protein, and pH reduction significantly decreased the small molecular protein amount and type in
supernatant of the 2nd centrifugation, but HIU showed little effect on it. The pH reduction or HIU increased the lightness (from 89.24 to 94.25)
and whiteness (from 83.24 to 88.45) of PI gel. HIU significantly increased the PI gel hardness (from 1531.74 to 1756.24 g). The pH reduction
from 4.0 to 3.0 elevated the gel hardness (from 1162.55 to 1683.41 g) significantly, but further decrease did not show any effect. The springiness
of the PI gel decreased when solubilization pH decreased from 4.0 to 3.5, but further decease had no effect on this index (0.792~0.823), and HIU
did not show any effect on it. The cooking loss of the PI gel increased significantly as solubilization pH decreasing and HIU aiding (from 2.05%
to 4.43%). Conclusion: over acid pH (pH<3.0) did not increase the protein recovery and improve the gel property. Aided by HIU, highest protein
recovery and best gel property could be obtained by solubilization of pH 3.0 in ISP process.
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Fig.2 Sediment ratio and moisture of the sediment after the 1st
centrifugation in different treatment combination
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Fig.3 Moisture of Pl and protein recovery in different
treatment combination
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REVNE AR B REMEF (p<0.05).
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Fig.5 The protein profile in PI
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HE 6 wlA, ZIREO BERT TS R T E
(>51 kw) FHHEARF D, ARLEERFX ) EZAREE
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HEESr T (30~51 ku) B, A pH 4.0 42 (9,
10 S¥KIE) ) REL BiERT T E RS sFREED
&%, A=MEAELERIGA P EEIEE D O
b, H s 51 ka B9Z5E A, desimin®), actin
£ 1~6 SIERUNEAAE S TP EIEEAC £ 7. 8
SR R, 7R 9410 SR AR R . 40T pH 2,04
2.5 PLAC 3.0 abH ke, T A EE RNV TR

(~12 kw) HEH. MW ERGIRATUEH pH £
—ARPR R R, HIRRE T AR pH 51
VR AR R REEANE], ET A5 Rk 5l
S ER B R AR AR . HIU X5 H s b nT sk
HEEPRRA W, FTREH T HIU 725N
A X BT R B RS I3 R AR, 3
XS B IR RIFARE T A R (BB A
NS UDB

FHIE 6 (25 RHEWT, 1~6 ‘SHEHUTIEFTE PI N

THEZMNTESTEED (ZREKEA

(sarcoplasmic protein)) . Kristinsson 25 A\ IR
75 ISP V4R E et (catfish) 0B (pH2.5) PLK
Pt (tilapia) 22 EEMA (pH2.2, 2.9) J&, —IKH
O BERPEAFE NN TR (<14 ko) HIEH,
R 6 Hh 7~8 kiR FEAP, K
S BONEINRYEE RS (pH 4.04 3.5) K, H
N TREEFMREEVN, BHHZRS R A IRER
TR

2.5 pH K HIU x5t B 1 1 % v

FHER 2 AT A, pH B, B3 PL&ER: 152/ (89.24
—92.82) I EHE (83.24—87.02). HIU ] i 3548
7 P BHISERE (pH 3.0: 91.71—94.25) FIAJE.,

pH BEANT PI BRI A 5 2 32 FHE ) (pH 4.0—2.5:
1162.55—>1683.41 g),{H pH 2.5 5 pH 2.0 fTf5 PI 5tk
TR AR E . HIU 7EANF pH 2500 FHIRE R 242
& P BURRERE (pH 3.0:1531.74—1756.24 g), {BYE
HIUfEF T, pH 3.0, 2.5 & 2.0 i3 PIAERAEE o
EZ5 . pH BT PLEIRBMEA FTEGE (0.746—~
0.803), HIU NXHX—ZHEEm A K. pH FFILE B3
FRAERIRIE KR (2.05%—>3.96%), [Ff HIU 2=
SEGEEPURFIGN, BATE pH 3.0 A A
(2.14%—>3.54%). Chen™%5 A\ K1 pH 2.5 1 pH 3.0
1 ISP ¥EMIT & £8 (rainbow trout) &7 ~4)-RHEE/ 5
RIS E OB, e E (pH2.5: 97.58,
pH 3.0: 97.39) FkEiiHE (pH 2.5: 5.48 N, pH 3.0:
549 N) ¥R EZS, i Davenport® 25\ R H pH
2.0, 2.5 #13.0 1) ISP vEF2HUS 8 (channel catfish) 77
B IR ERE, TSR INT /7 (Punch Force)
%120 600~650 g, EWHEEZERN. LG FIRGRAT,
pH FHAKAEE 51T PT BURREE (B J0RED) 3,
HRMKT el 5, S SmmrEatt, A
Redh— 20 51 Rl R P st
B pH Al HIU Y5238 PIS(E45 38 e 1 Ji 5 my
REAWAS: — T, YISNMBEE S e BAT ST
(I SEHE R, BEAR pH A1 HIU 16 P A0 SR R AR 15 5
IS FIEE, NSRS K FA G AR
RPN, R T PR ERAKS S RN
fiK; AH— 1, BK pH MRS SENAEA
(myoglobin) FIMJZJEF (M), TEFIAZREH A
A JE TR R BRI R, ek 5 i R4 A
73, A% PI Hita s .,

2 Pl SBYFME
Table 2 Gel properties of Pl

RIS 0 S AR, PLARARE : AT
L % g bk ARAMEEY
1,pH 2.0 92.82+032°  86.33+0.56* 1651.34£52.22°  0.792+0.026™ 3.96+0.36
2, pH 2.0+HIU 93.78+0.37* 87.85+0.25 1689.46+69.54™  0.816+0.028" 4.43+0.38"
3,pH2.5 92.03+0.28™  87.02+0.33° 1683.41+32.52"  0.804+0.017* 3.55+0.42°
4, pH 2.5+HIU 93.83+0.25° 88.09+0.52° 1713.22+42.45%  0.817+0.027* 3.58+0.67"
5,pH3.0 91.71£0.52°  86.32+0.52* 1531.74+32.12° 0.803+0.026" 2.14+0.38°
6, pH 3.0+HIU 94.25+0.28" 88.45+0.30° 1756.24+43.32* 0.813+0.020° 3.5440.55
7,pH 3.5 90.26+0.43¢ 83.38+0.39 1345.63+42.35¢ 0.802+0.021° 2.01£0.21°
8, pH 3.5+HIU 92.21+0.19°  85.96+0.88" 1422.33+58.57° 0.823+0.019° 2.69+0.36™
9, pH 4.0 89.24+0.31° 83.24+0.61¢ 1162.55+66.45" 0.746+0.023° 2.05+0.35°
10, pH 4.0+HIU 91.56+0.16° 85.34+0.73° 1277.36+47.52%  0.758+0.031° 2.23+0.28°

E: Bl =P RR B FEATAR R HFME R (p<0.05).
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PR /K PERG IO B FLREIR T A R VR 2 A ST,
Wesi IR M A R B HIU, 2l LR AR 45 85 (AT
KGN, MR s s Ea, A58
LIRS, AR Fot, BT AR R
HEMLA K HIU fg#iBh, PR O3 & & R B (A 3D,
AT PL ST /K X oA X 98 1 6 7K A DX A %o
B, SXAERE T PLBERIREE SR IG BRI A5 R, [F
WL T 2SR G TN EE R, BB S
N5 2R [ E K fE 1 Bk . Davenport 25 ABY
(I 78t R BRI T A pHL [V PRAIG 25 43 8 2 (1 IR
S AT TN, SR BRI )3 T B 1 R B K T R
M pH LT 3.0 5, 4REEFIK pH Pl RINUR A4
FI SRR REANK, PRI R R A R B 7K AR
AR, BRI PLEEIR SR AL K AR AN P 2

3 Zig

zi b, pH PR RENS 2850 PT &2 (A [RIIACR (31
T 21.11%), 555 PIEite (HFE{H 83.24—87.03),
I H OB 2 % (1162.55—~1683.41 g).
2 pHAKT 2.5 B, 4RSEFE(K pH X 8 1 SR A 42
mfER, HBERERRF S AR . HIU g
iy B ER S E A RO (pH 3.0 W35 3.77%), B4
3 PI Bt (pH 3.0: 86.32—>88.45), H.Xt PI &L
M PE A GE AR (B pH 3.0: 1531.74—>1756.24
2)o ANFEFEEAMAT PLAR, 4 K35 8 A NAILE ST
$eEH, (AR PLHESTFREDSESAIARE.
MR RSN pH 3.0 FR4 L HIU [R$RHCE AT,
45 P1 B s i 1 A 1 IR e A A R e R
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