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Abstract: In this study, effect of pH conditions. in the extraction process on protein yield, changes of nutritional components and
nutritional value of protein isolates fromwhole and muscle of tiger shrimp (Penaeus Monodon) using isoelectric solubilization/fprecipitation (1SP)
was investigated. Protein isolates were obtained from tiger shrimp at aratio of 1:9 with cold distilled water, dissolved a pH 2.0, 3.0 andpH 11.0,
12.0, subsequently precipitated at pH 5.5. Protein yields from whole and muscle of tiger shrimp were 75.67%~82.72% and 68.33%~80.5%,
respectively. The highest protein extraction was observed a pH 2.0 and 12.0. Crude protein content in protein isolates extracted from both
materials was morethan 71% (dry weight), and the acidic treatments yielded significantly (p<0.05) higher contents of crude protein and ash in
the recovered proteins than the basic treatments. The protein isolates from both pH treatments had increased contents of essential, semi essential
and total amino acids as well as flavor amino acids but lowered content of shrimp-flavor amino acids than those of the starting materials. And
their essential amino acids content met the FAO/WHO/UNU requirements. Both basic and acidic treatments gave rise to the removal of Cu, Mg
K, Zn and Mn, and the basic treatments yielded protein with significantly (p<0.05) higher amount of minerals than the acidic treatments.
Therefore, protein isolaes prepared from whole and muscle of tiger shrimp via ISP were high in protein yield and nutritional value and may be
used for the develop ment of human food and animal feeds.
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Fig.1 Recovery yield (%) of protein isolates from whole and
muscle of tiger shrimp solubilized at different pH and
precipitated at pH 5.5
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Table 1 Proximate composition (%) of protein isolates from

whole and muscle of tiger shrimp solubilized at different pH

and precipitated at pH 5.5
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11.0~5.5 < 15.854).16 86.36+1.42 1.28+0.01
12.0~5.5 13.6140.17 87.57+1.64 1.21+0.41
2.0-55 10.2040.18 84.8442.14 1.37#0.02
3.0~5.5  10.81#0.15 82.07#1.50 1.3440.56
11.0~5.5 14.3640.16 82.99+2.03 1.3240.39
12.0~5.5 11.0140.18 83.4542.23 1.2440.12

43 ] AR AN P 43 B8 O BUE IR R itk

TR, HEERWER 1. HEAH, SRR
B [P AR SR R, B0 820U (DL
1), Wit CHRIE R RO EHE U R 7 B 8 (1 H 77.7%
P EA TR SR, Bl EEAPHEASEE
5 SRR T] BE SR A ZE 5 . TRV AR pH 23718 2.0 AT 12.0
i, SEEAFHEASESR . R pH B A%
PRI B, PRERIE AR L, SO EEE A
Koy G EE. 5 HATMUSERARL, MERA AREEEL
(R AHOREE A B R E TR (p<0.05), K> & &
BEFE (p<0.05). &7 B RS A 7 & 888
it (2%), HEB/DFIEEIFRF RS & &, (HEE
(p<0.05) (KT 4R PR 5> F f . Chen ZEESHAT G T
PR BREHR B 23 25 B A 2K o B AR T AR 4R
T8 o Ut R RPN A FE p PUUE IR T LA b 2 B
FrHlR R A AE I &, ARBHEIR D S, e
ESEENEN

23 HFAI B EANRLERHRK

it
N

A

X TR XN 73 1 R R SRR AT oy A
b, HESRWIE 2. R, AR A
1 B FE TR ZH R 5 MR AL A R e SR PR A A — 3L
KR 2 R & ERm. S0 RAREREME, 72
BHEATRH R SRR (A50%) , HESEHE
MR BA A FRE R . XA RIS HA

195



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

BRI R AR, AE HE S e R P &5
A AR BRI AR B 2 AR ) R A R IR S R

AP K,

®2 TN EEETEEREANIREE (107/8)

Table 2 Amino acid composition and contents of protein isolates from whole and muscle of tiger shrimpsolubilized at different pH and

precipitated at pH 5.5
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A A BR N RS- pH A TH &K b 7 TR BT pH FHTH &N K ah

2.0~55 3.0~55 11.0~55 12.0-55 2.0~55 3.0~55 11.0~55 12.0~5.5
RARBa 799  10.30 10.70 10.00  10.60 691 971 9.29 8.81 9.06
FABRT 301 384 4,06 3.81 4.11 2.74  3.60 3.56 3.51 3.56
“LAB 284 363 391 3.67 3.87 2.65  3.40 3.39 3.33 3.37
2 #FBs  13.00  15.90 16.90 16.10  16.70 10.90 1420 1330 . 13.70 13.50
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H AL 775 3.68 3.86 3.82 3.78 710 358 3.26 3.41 3.36
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FHAMR" 256  4.03 3.89 3.80 3.77 239 282 2.74 2.85 2.82
FR AR 3.34 4.43 4,68 4.46 4,56 390 4.04 4,07 413 3.98
EABR" 608 801 8.58 8.13 8.34 546  7.26 7.06 7.21 7.21
BcABR 281 350 3.75 3.56 3.43 229" 3.36 3.27 3.31 3.25
KAAB" 320 4.29 431 4,08 4.20 297 385 3.86 3.65 3.72
HMAB" 656 852 8.96 8.51 8.94 5.36 7.38 6.61 6.60 6.70
WAR™ 130 173 1.88 1.72 1.88 .08 1.82 1.96 1.73 1.84
AL 745  6.97 7.45 7.12 7.19 573 6.34 5.85 6.00 5.90
LR 077 053 0.55 0.78 0.70 012 0.0 0.11 0.12 0.20
TAA 7958 9255 96.86 91.80° 9448 69.45 8324 7948 7944 7917
EAA 2897 3824 39.68 37.99 . 39.18 2624 3318 3200  31.90 32.13
HEAA 875 870 9.33 8.84 9.07 6.81  8.16 7.81 7.73 7.74
NEAA  41.86 45.61 47.85 4497  46.23 36.40 41.90  39.67  39.81 39.30
DAA 3333 3536 37.21 3537  36.66 2928 3253 3051 3064 3057
SAA . 1979 ' 16.3 17.06 16.39 1655 17.20 1496 1377  14.13 13.91
EAA/NEAA 69.21  83.84 82.93 84.48 8475 7209 7919  80.67  80.13 81.76
EAA/TAA 3640 41.32 40.97 4138 4147 37.78 39.86  40.26  40.16  40.58
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Table 3 Evaluation of essential aminoacids of proteinisolates from wholeand muscle of tiger shrimp solubilized at different pH and

precipitated at pH 5.5

i wE il k)
ok AAR T RTREM-UR pH FHTHEO R O BB M-IUL pH F TR & ST aH
2.0~55 3.0~55 11.0-55 12.0-55 2.0~55 3.0~55" 11.0-55 12.0-5.5

FRAR 1.34 177 1.87 1.78 1.82 156 162 1.63 1.65 1.59

THEB 138  1.82 1.95 1.85 1.90 124 165 1.60 1.64 1.64

MAB 193 250 2.64 2.50 2.63 158 217 1.94 1.94 1.97

AAS 7 RBE 120 154 1.62 1.52 1.64 110 144 1.42 1.40 1.42

A 111 148 1.50 1.43 1.47 1.06 ~ 1.33 1.28 1.23 1.27

& A8 128 0.88 0.92 1.30 1.17 020 0.33 0.18 0.20 0.33

F+M AR 122 1.92 1.85 181 1.80 113 134 1.30 1.36 1.34

RA+EH 158 2.05 2.12 2.01 2.0 138 1.90 1.88 1.83 1.83

FRAR 1.01 1.34 141 1.35 1.38 118 1.22 1.23 1.24 1.20

TRE 114  1.50 1.61 1.52 1.56 1.02 136 1.32 1.35 1.35

MAB 149 193 2.03 1.93 2.02 121 167 1.50 1.50 1.52

A EB 103 1.31 1.39 1.30 1.41 094 123 1.22 1.20 1.22

cs HEF 084 112 1.13 1.07 111 0.80 0.98 0.97 0.93 0.96

& HAE 078 054 0.56 0.78 0.71 0.12 0.20 0.11 0.12 0.20

F+M AR 066 1.04 1.01 0.98 0.98 062 0.73 0.71 0.74 0.73

AA+ER 1.06 138 1.43 1.35 1.35 093 128 1.26 1.23 1.23

EAAI 97.45 120.35 7 124.61 12468  126.04 72.61 9446  85.58 86.45 92.29

24 IR EEAFYT RILE B
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Table 4 Mineral content (mg/100g) of protein isolates from whole and muscle of tiger shrimp solubilized at different pH and

precipitated at pH 5.5

A 7 Mg pH Siid #% 4R # 1
2.0~5.5 153.4041.00  50.86+1.20  0.6840.02  0.9840.02  0.1240.02
3.0~5.5 139.90#1.20  46.92+1.10  0.56#0.02  0.8020.02  0.09+0.01

o 1 11.0~5.5 34104.10  12.03#0.40  0.21#0.01 0.31#0.03  0.03#0.01
12.0~5.5 30.00+1.20 9.4440.30 0.1240.01  0.2320.02  0.0140.00

BA 200.00#3.10  59.00#1.00  0.94#0.01  1.4620.01  0.15#0.01
2.0~5.5 168.30+1.00  55.24#0.90  0.7820.01  1.1240.02  0.1340.02
3.0~5.5 153.4040.70  49.13+1.00  0.6640.01  0.8820.02  0.10+0.01

£ 11.0~5.5 48.4040.90  14.31#0.40  0.31#0.02 0412003  0.03#0.01
12.0~5.5 40404050  10.25#0.30  0.1920.02  0.33#0.02  0.0120.00
ki 240.0042.20  63.0041.00  1.3440.02  1.6620.01  0.18+0.01
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