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Evaluation of nutrient components and quality in the
muscle of Perca flavescens
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Abstract: [Objective] This study aimed to analyze the nutrition components in the muscle of Perca
flavescens ,and evaluate their nutritional values. [Method]) P. flavescens with weight of (142.2944.31) g
were chosen to measure the contents of crude protein,crude fat, moisture,ash and amino acids in the muscle
using national standard methods. [Result] The moisture content was 779. 1 g/kg,the crude protein content
was 186. 2 g/kg.the crude fat content was 12. 1 g/kg,and the crude ash content was 12. 6 g/kg in muscle of
P. flawvescens. The content of total amino acids was 84. 07 % (mass fraction,dry sample) ,and the content of
8 essential amino acids (EAA) was 36. 66 % ,accounting for 43. 62% of total amino acids. The proportion of
EAA was in line with the United Nations food and agricultural organization (FAQ)/World Health Organi-
zation (WHO) standard. Content of essential amino acid index (EAAI) was 62. 57. Content of non-essential
essential amino acid (NEAA) was 42.06% and content of delicious amino acids (DAA) was 33.14%. Ca,
Mg,Zn and other essential minerals were rich in the muscle of P. flavescens. [Conclusion) P. flavescens
has high protein content,abundant EAA and DAA,and low crude fat content, suggesting high nutritional

value and economic value.
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Table 1 Comparison of nutrient components in muscle of Perca flavescens and other economic fishes g/kg
JUEN Koy HEA HELAE Wi HLIK 53 SCHk A R
Species Moisture Crude protein Crude fat Crude ash Source
W4l Perca flavescens 779.1043. 60 186.2042. 30 12.10+2. 20 12.6040. 60
HEBEHR Cyprinus carpio var. specularis 803.80+4. 20 148.3040.70 15.004+1. 10 8.70+0.10 [7]
TR B it Pelteobagrus fulvidraco 801.67+8.88 144.5242. 42 24.08+1.70 8.51+3.69 [8]
PN Letalurus nebulosus 787.78+7.69 153. 4144, 42 12.19+3. 26 15.77+1.08 [8]
Ptk Misguruns anguillicaudatus 786.00410. 22 162.39+5.61 12.56+6.03 13.69+2. 80 [8]
& Elopichthys bambusa 679.90417.00 135.00=£5. 10 138. 40£6. 90 43.00=£10. 50 [9]
ZIBE4A Culter erythropterus 782.9043. 40 183.10£3. 20 9.704+0. 10 11.70+£2. 40 [10]
Wf f. Siniperca chuatsi 797. 60 175. 60 15. 00 10. 60 [11]
H B Esox lucius 779.00 191. 00 14. 00 12. 20 [12]
2.3 BEEHIAPIEBNEAR REFSHRESF B2, A b 75 2 HE PR 8 B (H 24 1R | 1% 24 1R Tﬁ%@a e
M &R RTTA R R TR 22 AR MR .
2.3.1 &gy At £ALs K2 RULESGN EIERAM LA B ER (Gl F S \z&‘&zm.%,%j
W B Ml 84. 07 % (8L TR . & B 15.52% CF#E) s 2 R I & AR & R L 52 &
BOOLEY 17 B CoR TR R 7K fife 105 10 Ak BRAE o 5 48 50 R 2 e e i e (k. 0 E IR o A R
T2 5 B R T AR DA ) 2 1R, A 46 A AR 75 2 L 1R 7 el (EAA/TAA) Jy 43, 62% . s 8 MR 5 Ak 4
MOBEMR FNEAR EEAR AR R AR e TEERIILE(EAA/NEAA) N 87.17% .
RIRFMATR) » P & IEMR 2 Fh (H AR AR R
*?2 E2HIANSEREARRRESH
Table 2 Composition and contents of amino acids in muscle of Perca flavescens %
RS, o B R Y I 5 43 4L i R Y 5T A 43 B P, o7 SR Y 5T A 43 5L A7 T RE Y 5T i A
AL reentage reentage R reontage reentage
Ami . Percentage of Percentage of ) . Percentage of Percentage of
mino acid ! . Amino acid : .
wet weight dry weight wet weight dry weight
KITL AR Asp 1. 8640.09 8.40+0. 26 & Thr 0.86+0.04 3.89+0.09
22 R Ser 0.78+0.01 3.55+0.04 &R His 0.60+0.01 2.734+0.03
BEHR Glu 3.434+0.11 15.52+0. 28 AR Arg 1.1140.04 5.0440.12
H&m Gly 0.87£0.03 3.93%0.08 & #% Pro 0.62£0.07 2.81£0.19
NEM Ala 1.1740.05 5.2940. 14 LR E R Cys 0.22+0.08 1.0140. 21
AR R Val 0.96+0.05 4,36+0. 14 TAA 18.57+0.70 84.0741.83
HE AR Met 0.61+0.03 2.74%+0.09 EAA 8.09+0. 20 36.6640.52
FERR e 0.85+0.03 3.83%+0.07 NEAA 9.28+0.16 42.06=+1.29
SRR Leu 1.4640. 04 6.60+0.11 DAA 7.32+0.29 33.1440.76
& & R Tyr 0.34+0.01 1.5540.02 EAA/TAA 43.62 43.62
KNEAR Phe 0.94+0.09 4.27+0.25 EAA/NEAA 87.17 87.17
i &R Lys 1.8640. 05 8.41%0. 14 DAA/TAA 39. 42 39.42

W TAA RE LM S EAA RO T & LW 5

i NEAA AR e 2 SRR 8 k. DAA Jy i IR 2R R Sk .

Note: TAA is total amino acids, EAA is total essential amino acids, NEAA is total nonessential amino acids,and DAA is total delicious ami-

no acids.
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Table 3 Evaluation of essential amino acids composition in muscle of Perca flavescens
BRI (i) FROWIERS wmmn) ‘
Es(serma‘l Perca FAO evaluation (mg - g l.> AAS €S
amino acid Flavescens mode Egg protein
FEER e 2.34 2.50 3.31 0.936 0.71
TR Leu 4.13 4. 40 5.34 0.939 0.77
i @A R Lys 5.26 3. 40 4. 41 1.55 1.19
AR Thr 2.43 2.50 2.92 0.97 0. 83
AR Val 2.73 3.10 4.10 0. 88 0.67
HAR T2 E R Met+Cys 2.35 2.20 3.86 1.07 0.61
RN R + B & R Phe+ Tyr 3. 64 3. 80 5.65 0. 96 0. 64
EAAI 62.57
4 HEVNATHKSEBRNEABRRSEMEFEXNLER
Table 4 Comparison of delicious amino acids contents in muscle of Perca flavescens and other fishes
Ve e A B 4 iy BL PG o i 08 b g 1) = Bt fi -5 HE A% L7 21 fig fipy 1ol
fi vk AL Perca Pelteobagrus Siniperca Lctalurus Cyprinus carpio Culter
DAA flavescens Sfulvidraco chuatsi nebulosus var. specularis erythropterus
KITEH B Asp 8.4040. 26 8.536+0.677 9.30%0. 063 8.11340.586 8.15+0.22 8.22+0.01
HAfR Glu 15.52+0. 28 13.55441.238 14.75+0. 171 12.665+1.087 14.04+0.52 9.36+0.03
H & #: Gly 3.934+0.08 3.89440. 328 4,07+0.074 3.45140. 246 6.114+0.56 3.42+0.01
WA Ala 5.294+0. 14 5.13140.404 5.53+0. 206 4.775+0. 37 5.754+0. 16 4.57%+0.02
41t Total 33.1440.76 31.142+2.628 33. 65 29.00442.274 34.05 31.6140.01
3 Wi SERLRLE B A RN 70, 7800 B T RERAR
v e PG (Ox yeleotris marmoratus) (64. 45 %)M 4
3.1 HeHlATH—REFES (67. 622 YR Bk (65. 954%6)" | # Fi ff (Pel-

12 1) 78 7 8 32 22 O F £ PR AR 1 5 R IR
RS, fEEFEELT R E IR &
g R DO (o R R AT SO A = D iR oI DS PN
FE SR e R B LAY 2 — B R A
HEMERNMEN B, AFREREY, &
4 B LA OB 1 5o 186. 20 g/ kg (BERE) L KL
5 & & R 12. 10 g/kg. HLIE A & &= & T HE 5 i
(148.30 g/kg)'™ VLG # Fifa (144. 52 g/kg)™ (&
BEA (153, 41 g/ke)"™) YR (162. 39 g/kg) " i
(175. 60 g/kg)™"" Je N T. 3% FH 1 i 4 (135. 00
g/kg)!, 5] it (187. 30 g/kg) . A MM 5 (183. 90
g/kg) LT EE M1 (183. 10 g/kg) ' A 3T, 4K F 11 BF Sy
f1(191. 00 g/kg)™™ . HEHiHE , 7 —EWE N, LA
PO I 2 5 PR TG XU S DE AH G . B XU Bl
WU PRI A J 5 St v 165 o T R 282 ek 2 L S LA b R DT
HINFEEREDN 3. 5% ~4. 5B A S RIS
PET DRI B 4 5 LD K 43 KL U AURLIK 2
ARG B TS R e —FE SR Y
44 5tk

B R B JRPE A 0 2 5 BT L 28 O MR RN AR 7 1 g
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teobagrus fulvidraco) (67. 4Y)OM | 4 B M ta
(64. 820)"* AR T BU IR ¥ Fi A (73. 632000, = 8
il (74. 4842001, WL, 4 R — P R R
IR K 2 B B 0 2 D AR AR P Ik
W) 5T 0 3R S 4 5 LA A= i K I T R A
WlT B BT AN REAE NAR N G SO AR H R RS
MERt R EE, BN T ST YR Ca
91. 94 mg/kg, & T & Bt 1 4 (Siganus oramin)
(87. 12 mg/kg)"; Mg 265. 21 mg/kg, Fe 1. 42
mg/kg,Zn 3. 79 mg/kg,Mn 1. 52 mg/kg,Cu 0. 19
mg/kg. X0 E AT 4ERE R 1 A B ) R 5
R R AE T HL 8 2 £ 26 5 6 RO n] g A T
FE N A B IR R B R B Ca Fe Zn A
BURRAR T, 2% 1 H B A 05 R T A R
Ca.Fe.Zn,
3.2 HEHAPEEBRNANR . REREFITEM
PEO AR A SR 6 2R B B R 1
5 20 N R I AR A R R Y e IR A
B RO B A S RN EAEER R, N
W R ERNANRAE, A ER T ERE, b
3. 4300 (it 43 B 8 RE) L 4% SR AN A2 i ok 4 Bk
2 i 2 I AH A A A T i B SR, 2 5 2



136 Rl i N N e o TG e 2

12 %

T HE T 10 2R
SR I

HUR R4 =R AR
. X — 4R S
W | 5k K ( Huso dauricus )™, i G 5
(Acipenser schrencki)""" J&—3Hy , 1E 075 & HE TR
LB ER S R S A1 (R, TR,
TR BEAE 740 (6. 43 Y0 A R A FL AR 1
RS il P 2 S TR o PRI T, B 4 R AR TR A FL B
R FAO/WHO f 3 ARBL S, it i 847 19 28
5, A M SR EAA/TAA S 40% 22 45
EAA/NEAA 7 60% L B, & 4 5 () EAA/
TAA 2 43.62% ,EAA/NEAA 3} 87.17%, w[ I,
Gt oINS R =0 R N e gl R U (= i N | R = 1S
M¥@ﬁ%ﬁ%?%ﬁ%%éﬁ PR AAS
A BT EE 1.5 2 BRI vE 2 R IR 4 i R A A
W2 5 B T 3k 5 T PR 2 A0 T (0 B A k£ A —
B, M CSHBA. BTN 1.5 2 FRGIE
W2 43 53 Ry 25 2 R+ 2 e 20 IR R R T 2 R + I A TR
Wb 2 R 48 BUR VF U B 1 B SR N A AR R
z~o B A B T A BE R R B 62, 57, 4 T 5
— BT (AN 62, 71,4140k 68. 96, fif £
ﬁmn@mo@%§5ﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁ%
R AL, HAMR . RITAER H 2R M
VRS2 1) A 8RN 5 o T LA R e fl R ) B SR R . v
S i L PR v R R R LR o 33, 14 %% (R 4B
TR . RITAZ TR AT 2R A 5 6 T 1) e iF 2
PR L, 25 SR ) i R S 0 0 4 B UL Y v e R A
LR DA A S R & ik dwe s, o 15, 5206 (i 4 4. T
FED o BRI, B 4 R R SR (A R L R i SE Y £ ol

[ &% 30k ]

[1] Malison J. A white paper on the status and needs of yellow
perch aquaculture in the North Central Region [ M]. Wiscon-
sin, USA: North Central Regional Aquaculture,2000:5-13.

[2] Patrice C,Puja R. Impairment of metabolic capacities in copper
and cadmium contaminated wild yellow perch (Perca flaves-
cens) [J]. Aquatic Toxicology,2003,64:107-120.

[3] Vincent B, Patrice C, Peter G. Evolutionary ecotoxicology of
wild yellow perch (Perca flavescens) populations chronically
exposed to a polymetallic gradient [ ]J]. Aquatic Toxicology,
2008,86:76-90.

[4] Kyeong L,Konrad D. Long-term effects and interactions of di-
etary vitamins C and E on growth and reproduction of yellow
perch, Perca flavescens []J]. Aquaculture,2004,230:377-389.

[5] Kamal M, Kurt A, Michael L, et al. Culture performance and
tissue fatty acid compositions of yellow perch (Perca flaves-
cens) fed different dietary lipids [J]. Aquaculture, 2012, 360
17-24.

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Ciereszko A, Dabrowski K. In vitro effect of gossypol acetate
on yellow perch (Perca flavescens) spermatozoa [J]. Aquatic
Toxicology,2000,49:181-187.
SCWHE AR DY . BB 5 AT RE B3 B UL A 35 SR L W VT
(). #3241 ,2011,33(1) : 87-89.
Ai MY, Hu X B, Xiong S B. Analysis and evaluation of the
nutrition components of Cyprinus carpio var. specularis []].
Acta Nutrimenta Sinica, 2011,33(1):87-89. (in Chinese)
#HOBA R E . 2 BE R SRR RO IR B A & A
HRRCEFMAECERTTE [T ] KA A 2= 4%, 2010, 34(5) : 990-
997.
Huang J, Yang S.Qin Z B, et al. Comparative study about flesh
contents and nutrient values in broun bullhead,loach and dark-
barbel catfish [J]. Acta Hydrobiologica Sinica, 2010, 34(5):
990-997. (in Chinese)
HOH 7 R 04K T W, S A 5 R A £ UL PR ) 4 R AR A
Hedg ()], BBl 42,2012,33(17) . 258-262.
Dai Y J,Liu Z Z,Wang X F,et al. Comparison of nutrient com-
position in muscles of wild and farmed yellowcheek carp [J].
Food Science,2012,33(17):258-262. (in Chinese)
A= A RN A L AR PN S A I 21 6 6 1 JL PR R
BT S E SR [)]. BSR4, 2009,31(3) - 285-288.
Li H,Xia C L,Li S G,et al. The nutrient contents in the mus-
cle of Culter erythropterus and its nutritional evaluation []J].
Acta Nutrimenta Sinica,2009,31(3):285-288. (in Chinese)
FeaE e REAG B R A I L AR B 0B IR R R i N E 3R A (E O B
7 [J]. A rp gl K 242241, 1995, 14(1) :80-84.
Yan A S.Xiong C X,Qian ] W,et al. A study on the rate of
flesh content of mandarin fish and nutritional quality of the
flesh [J]. Journal of Huazhong Agricultural University,1995,
14(1) :80-84. (in Chinese)
Bh/NE S REEDARS X S2AE L A BES P R OB SR
i L)), 8h #2845 35 . 2009,44(3) : 70-75.
Han X L,Du J S,Liu L Z,et al. Analysis on the ratio of flesh
content and nutritional quality of Esox lucius [J]. Chinese
Journal of Zoology,2009,44(3):70-75. (in Chinese)
Ik, A= L Ik AR AS IRl AR Y LY R R G
B (17, #5224 ,2008,30(3) : 298-302.
Sun Z W, Li C, Yin H B, et al. Analysis of the nutritional
composition in muscle of five varieties of Oncorhynchus
mykiss [ ]]. Acta Nutrimenta Sinica,2008,30(3):298-302. (in
Chinese)
T W 3, 5K 2 . BE B4 0 6 UL PR E SR R A 5
LI v 1 ¥ R 224l 2006, 36 (1) : 107-111.

Bing X W, Zhang X Z. Evaluation of nutritional components

IR0 3 £

and nutritive quality of the muscle of Oxyeleotris marmoratus
Bleeker []]. Periodical of Ocean University China, 2006, 36
(1):107-111. (in Chinese)

gk P BN A5 2 A P e A N R RN SR
a3 L] T va ARl 244 . 2001, 13(3) : 39-42.

Zhang M, Tao Q H, Xiao X L,et al. Analysis of meat rate of

Pseudobagrus fulvidraco from Poyang lLake and nutrient



% 8 3]

B A B B IR E IR S AT 137

[16]

[17]

[18]

composition in its muscle [J]. Acta Agriculturae Jiangxi,
2001,13(3) :39-42. (in Chinese)

JEOFR B ERE S S F AL E IR S R
W PP [T, K724, 2008,32(1) . 77-82.

Zhuang P, Song C, Zhang L. Z, et al. Evaluation of nutritive
quality and nutrient components in the muscle of Siganus
oramin [J]. Journal of Fisheries of China,2008,32(1);77-82.
(in Chinese)

KB R S S B MR E FR LA AT S L.
[ i 24l 2008(6) : 165-170.

Zhu A Y, Xie J] Y, Wu C W. Analysis and evaluation of the
nutritional composition in Chlorostoma rusticum []]. Journal
of Chinese Institute of Food Science and Technology, 2008
(6):165-170. (in Chinese)

PR SC 285 6, R b A (8 30 68 0% UL Y 8 57 4 5 A B
WA [T, b KA. 2005,12(2) - 211-215.

Bing X W,Cai B Y,Wang L P. Evaluation of nutritive quality
and nutritional components in Spinibarbus sinensis muscle

[J]. Journal of Fishery Sciences of China,2005,12(2):211-

[19]

[20]

[21]

215. (in Chinese)

THHEEE PP, INKUL, 55 6 3% 40 69 6510 UL DY 5% AL A 1
FE AT (1], K 7= 2 e 241, 2004, 19(2) : 92-96.

Yin H B, Sun Z W, Sun D J, et al. Comparison of nutritive
compositions in muscles among six farmed sturgeon species
[J]. Journal of Dalian Fisheries University, 2004,19(2);92-
96. (in Chinese)

N R AR P e X R B B AE O SRR 5 2
[J]. g K P= 5%, 2008,29(2) : 57-64.

Sun L,Zhou D Q,Sheng X F. Nutrition and safety evaluation
of Antarctic krill [J]. Marine Fisheries Research, 2008, 29
(2):57-64. (in Chinese)

[ 3 O O A T S T N NS = o s N = K =R
[J]. 3K #alk . 2006 ,36(5) : 33-36.

Gao C S,Fan G L. Analysis of nutritional composition and e-
valuation of nutritional quality in muscle of Qi-river crucian
carp [J]. Freshwater Fisheries, 2006,36(5):33-36. (in Chi-

nese)

(L% 131 7

(10]

(11]

[1z2]

[13]

THYE IR A TS G0, TR S, A5 LR P ST R T i A 11 B G A1
TER AR B9 [J]. & &Rk ,2003,24(10) : 35-37.

Ma H L, Yang Q R,Kuang L. B,et al. Experimental study on
promotion effected of ultrasonic treatment on enzymatic hy-
drolysis of apirulina plantansis protein [ J]. Food Science,
2003,24(10) :35-37. (in Chinese)

fa] S i, ThifE . R 7 I TE BT A 7 5 S IR UG AR s
FI LT AR R 2240 HARBEE R, 2007, 28(1) 47,

He R H,Ma H L. Application of ultrasound technology to en-
zyme hydrolysis processs in producing antihypertensive pep-
tides from porphyra yezoensis [ J]. Journal of Jiangsu Univer-
sity: Natural Science Edition,2007,28(1) :4-7. (in Chinese)
#ho A7 B R BB ) 5 22 ACE SR Ik WF5E [D]. b
a AU TRIR S S 2010,

Han Y. Ultrasonic-assisted enzymatic method preparing oat
ACE inhibitory peptides [ D]. Beijing: Beijing Technology and
Business University,2010. (in Chinese)

Y ATER IR HER O, A o T VR DA AR R R I A B il vk
#HA ACE il ik iy T 2058 [T & & Rl %, 2009, 30
(22) :44-49.

Han Y,He C F,Dong Y M, et al. Response surface optimiza-
tion of ultrasonic-assisted enzymatic preparation of ACE in-

hibitory peptides from oat [ J]. Food Science,2009,30(22) :

[14]

[15]

[16]

[17]

44-49. (in Chinese)

28 B IRy 22 PR OK A W ik ) A W iR IR B B 5Y (DL R
W1 Tl K24, 2011,

Gong Q. The study on preparing antihypertensive peptides
with green bean fan wastewater [ D]. Wuhan: Hubei Industry
University,2011. (in Chinese)

EXHIE S Y. R TR R K R R R I e [T, B ARk,
1994,1(11) :65-67.

Zhao X H,Feng Z B. The methods for determination of hydro-
lyzed degree of protein [J]. Food Science,1994,1(11):65-67.
(in Chinese)

RUKE.EYHFIE IS (M Jbat. 4R K% A,
2004:54-62,133-136.

Yu B B. Instruction on biochemistry experiment [ M |. Beijing:
Tsinghua University Press, 2004 54-62, 133-136. (in Chi-
nese)

2B OFLR LT WRIE, SE. w00 A Al e A gk
ACE S0 IKEO BF5e (1], fo it T b BHH 2011 (7) :312-315.
Gong Q,Wu S,Luo D Y,et al. Study on optimization of enzy-
matic hydrolysis to prepare mung bean, protein ACE inhibi-
tion peptides by response surface method [J]. Science and

Technology of Food Industry,2011(7) :312-315. (in Chinese)



