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Comparison of nutrient components and quality in muscles of
Scophthalmus maximus , Paralichthys olivaceus and Cynoglossus semilaevis
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ABSTRACT Nutrient compositions and meat qualities of turbot Scophthalmus maximus,
flounder Paralichthys olivaceus and sole Cynoglossus semilaevis were analyzed and compared in
this paper. The results showed that the protein content of turbot and sole were much higher
than that in flounder (P<C0. 05), while no significant difference was found between turbot and
sole. There was no significant difference in the lipid and ash content in turbot, flounder and sole
(P>>0.05). The total amino acid in turbot, flounder and sole were 37. 73, 33.32, 32.91 mg/
100mg respectively, and the percentage of essential amino acids to the total amino acids (EAA/
TAA) were 43.50%, 43.25%, 43.00% respectively. For fatty acids, the Cy.45 Cs.s and
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Cs2. ¢ content in turbot was significantly higher than that in flounder and sole, and the Cy: 5 con-
tent in flounder was significantly higher than that in turbot and sole. For texture, the hardness
of turbot was significantly higher than that of flounder and sole (P<C0. 05), and the springiness
of turbot and flounder was significantly higher than that of sole (P<C0. 05). The content of sol-
uble collagen in turbot was significantly higher than that of flounder and sole (P<C0. 05), while
there was no difference between flounder and sole (P>>0. 05). The content of insoluble collagen
in turbot was significantly higher than that in flounder and sole (P<C0. 05), and it’s significantly
higher in sole than that in flounder (P<Z0. 05).
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Table 1 Comparison of chemical composition of Scophthalmus maximus,Paralichthys olivaceus and Cynoglossus semilaevis (g/100g dry wt)

K% 6F F % A E
Scophthalmus maximus Paralichthys olivaceus Cynoglossus semilaevis
7k 4+ Moisture 78.8712.92 76.0241.75 77.76+1.24
M E R Crude protein 77.72+2.17 74.65+2, 05 76.36+1,75%
#AB M Crude lipid 15.75+1.05 16.20+1.32 16.01£1.73
K4y Ash 4,280, 87 5.23%1.02 4.74%0.75

E:RVFATARFERREREF (P<0.05)

Note: Numbers with different superscripts within a same row are significantly different (P<C0. 05)
2.2 3MENEEBSN

SMAMEERARIE 2, B THT I7THEREER 3HBNEERSERFE, BEHAD 76 mg/
100mg YL b, REFEERLES TTH . LEESH, \MBFTLTHEAEREREFEE ASHPUTEERE
B3k 37. 73 mg/100mg, FF 67 1 L7 EHBR &8 33. 32 mg/100mg, H 5 8 b S B A A B & B K 32. 91 mg/
100mg, REFPLFEERLBEER TFH LB HFH(P<0.05), FH I EBHULTFEAERSTEL
BEEERP>0.05, KEFTLFEER S EEAEBALLME(EAA/TAA) N 43.50%, F 6 L8 F 845
BN 43.25%6.43. 006 ; REFLFREM SELFHFHERN WE(EAA/NEAA)KE] 76.97% , F K7 F
55 %K 98. 61%.98.12%.,

2.3 3MERIERRBY N

3P IR R BR 2 A L3 3, FT L 3 Fp e R 7k 12 Fh g By R 48 L, e b 0 BB BT R 4 B, R AR AR B R 8
P WABEATER 3 Frea e A B EMER ;X TRAMAMPEER Coo. 4. Cor5.Cor. o, KEFHRER T F LA W
E B (P<0. 05) 3 X F Coo. 5, F BF B 3E 7 T RIEOF J 2 18 5 8 (P<C0. 05),
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K2 FHAEL LBTHNARERIHER (mg/100mg)

Table 2 Amino acids composition in muscles of Scophthalmus maximus , Paralichthys olivaceus and Cynoglossus semilaevis

RAHER K2 6F o #¥ FBER
Amino acid Scophthalmus maximus Paralichthys olivaceus Cynoglossus semilaevis
KEEH Asp 8.9140. 45° 5.95%+0, 23° 6. 960, 34°
HER Thr 4.0040. 08 4.024+0.15 4.03+0.12
#E R Trp 5.71240, 86° 3.1840. 05" 3. 280, 08P
AE B Glu 11,7240, 98° 14.53+1, 22¢ 13.8840.09°
HER Gly \ 4.12%0.06 3.9040.02 3.5540.05
HER Ala 5,600, 032 4, 500, 09® 4,260, 08>
HEM Val 6. 4040, 14¢ 4.3140.07> 4.6140.13b
EH T Met 2.1240. 14 2.3810.20 2.49%0.12
REHER le 4,4040. 41 4.47+0, 32 4.4040. 24
ZEM Leu 7.700, 58 7.16%0, 72P 7.0320. 65¢
AsE#E Tyr 3.2140.18° 2. 4610, 32° 2. 8140, 20t
KK E B Phe 3.9940.51 3.9740. 24 3.5440.42
#WEBE Lys 9.1240. 28 7.0140. 25> 6. 8140, 328
HE % His 2.2140. 03¢ 19. 5740, 38> 29.93+40. 522
FEE B Arg 5.7340. 21 5.994+0.18 5.55+0. 24
M2 Pro 1. 810, 04» 1. 6240, 06" 1.52-40.02¢
DEEEE EAA 37.73+1.03° 33.3241, 12% 32.9141.08b
DFEHEER/ BEER EAA/TAA 43.50%+0.52% 43.25%+0.78% 43,00%+0.32%
ELFEEK NEAA 49,0241, 152 33.794£0,96° 33.54+1, 05°
EAA/NEAA 76.97% 0. 92%" 98.61% + %1. 252 98. 12% + %0. 95°
BERRR TAA 86,751, 862 77.0431. 95° 76.54+2.12P

ERPRETARFERRERBEF (P<0.05)

Note: Numbers with different superscripts within a same row are significantly different (P<C0. 05)

RI3 FRAEF LFTENBEHFRIFERCO

Table 3 Fatty acids composition in muscle of Scophthalmus mazximus , Paralichthys olivaceus and Cynoglossus semilaevis

fig 5 % K 7 & ST
Fatty acid Scophthalmus mazximus Paralichthys olivaceus Cynoglossus semilaevis
Ciseo 5.58+0. 122 3.3340. 20b 2.65740.15¢
Cis:o 0. 8840, 022 0,7340. 05" 0.7040.03>
Cis:o 24.08%1.12b 26.33%2.01° 24.541.89%
Cier1 4.62+0. 25" 4.90+0.19° 5.10%0. 23¢
Cis:o 6. 5540, 30° 6.6140, 212 4.67+0.17°
Cig: 18. 944-0. 92 17,6510, 54% 17.2140. 49
Cig:2 5.2910. 242 2.1340.12b 2.65+0.32b
Cao g 1.76+0. 15 3.12%£0. 10 2.9540.132
Coor g 2.74+0.05° 1,2340. 06¢ 1.3440.12b
Czo:5 3.94:F0. 22b 4,4440. 28 3.1630.15¢
Cozes 1.8140. 08 1.2240.02b 1.18£0.03b
Cozi6 16, 154-1.01¢ 10. 55+ 0. 85° 10.39+0. 52b
EPA-+DHA 20. 0941, 042 14, 9940. 95 13.55+0. 62°
SAFA 37.093%2.12 37.0041.98 37.52+2.11
MUFA 25,3241, 322 21.67+1. 10k 25.26%1. 43¢
PUFA 29.934-3. 162 19,5742, 87> 18. 7242, 25>

E:RPATARFERRERBE(P<0.05)

Note: Numbers with different superseripts within a same row are significantly different (P<0. 05)
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2.4 3MEBHNEMHESHT

SRR 43 BT LA 3 2 AR D A LB B St B R TE A B F I I PRI AT O (A B4 2008), IR 4 AT A,
K B2 B A8 B B R T SRR 8 (P<T0.05) K3 T LR 4 4 B o, P 87 8 & 5 T2 65
(P<<0.05), KREBFFFHPANHEEZRABE(P>0.05), “H B ES TR FEH ., K567 05 054K
MR ER T FMEREE (P<0.05)  FHXEES THBEFHP<0.05), ¥EEFBWHARENEES
T REFBEFFEF (P<0.05), KRZFHF B M B E KT 67 R 1 FH 8 (P<0.05), F MK B FHEIE HER

BFEREHER(P>0.05),

F4 FHXEF LBEHINARMITER

Table 4 Muscle texture analysis of Scophthalmus maximus, Paralichthys olivaceus and Cynoglossus semilaevis

RUE-2 K6 o ¥ AN
Textural parameters Scophthalmus mazximus Paralichthys olivaceus Cynoglossus semilaevis
78 8 Hardness 361. 50+ 10. 222 109. 3043, 25" 63.5041, 08¢
P B Cohesiveness 0.27:£0. 04" 0.32+0. 03" 0. 42+0. 05°
B4 Springiness 0.8740. 05 0.81=£0.03 0. 64740, 02°
B Kk Gumminess 97.61+2. 23 34.98+1, 07 26. 670, 85°
T 1@ #: Chewiness 84,92+2.01* 28.3340.98b 17. 070, 76°
[ & ¥ Resilience 0.07+£0.01° 0.1240. 042 0.12:0. 04*

- RPRTARF RN ER B EF(P<0.05

Note: Numbers with different superscripts within a same row are significantly different (P<Z0. 05)

2.5 3HEAaNKEEASE

SMAMKBEEASERLES. MAEMKREEN, KEMEFH S T F 6 EBE8(P<<0.05), Fif 54
BEHLEREEER(P>0.05) ;W AR EHEEES, KEFBER T LB THP<C0.05),BEH
BES T FEH(P<0.05),

£S5 FRAXEF FBEBIAKEEAESE (meg/mD

Table 5 Collagen contents in muscles of Scophthalmus maximus, Paralichthys olivaceus and Cynoglossus semilaevis

KEE6Y F 6% AR ]
Scophthalmus mazximus Paralichthys olivaceus Cynoglossus semilaevis
] YR & 1 Soluble collagen 0.9940. 042 0.54+0. 02" 0.57+0.02b
AE R E B Insoluble collagen 2.09+0. 252 1.2340.12¢ 1.524+0. 16

E RPFATARFRRRERBE (P<0.05

Note:Numbers with different superscripts within a same row are significantly different (P<C0. 05)

2.6 IMENTYTRESE

SHAKT VTR IELE 6.3 MATHEENHEMMEITR, 45 SRR B 058 G55, X 8t
TRENABEREREFREAGAEEERREMERS, HP, KZEF Na.Zn.Fe.Mn.Se SR B ES T T
FI By 75 85 (P<<0. 05),Na.Zn .Fe Mn & 8 77 8 F1 2K 3 H 8 BA BF M2 F (P>0.05); F MK B H HK
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K.Cu &R EFS TREF(P<0.05) , FHMF B EFBLEREML LR (P>0.05), FYXEREREGR
IEH BT bR AREAMAESH. M ARERTHERAREE., Y TRERNNIERRS
Fh SRR AN B BRI L L BRI AL S BT ET YIRS 5CGREFSE  1988),

£6 FHAEH EBTHBANTYHEIRE (me/ke)

Table 6 Content of some mineral in muscles of Scophthalmus maximus, Paralichthys olivaceus and Cynoglossus semilaevis

7Y K3 6F F ¢ FRES
Mineral Scophthalmus maximus Paralichthys olivaceus Cynoglossus semilaevis
K 17 201. 074212, 45 20 683.21+208. 762 20 687, 821230, 042
Na 9 748.124163, 21* 6 305.08+108, 92¢ 6 355.17£165, 83b
Ca 3 827.72168, 95 3 536.02+122. 40° 3 589.73+103.81b
Mg 278.15+16. 98> 319.99421. 432 320.77419.02#
P 1 918.02:£89. 56 1817.98+97. 45 1818.15:£86.92
Cu 1.5810. 04> 1. 70£0. 072 1.7940.05°
Zn 6, 3140. 352 4.74+0.21° 4.9540,23%
Fe 7.55+0, 542 3.4340. 38 3.75+0. 41"
Mn 332.40£17, 802 153.70+10. 84" 162. 8211, 05
Se 7.98+0. 652 1.1040. 04¢ 1.28%£0.07b

- RP AT R R F 8RR 257 B 3#(P<0.05)

Note; Numbers with different superscripts within a same row are significantly different (P<Z0. 05)
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BARZEA MY REER, RHFHPE K ERBEIEENERZ —. KmERNEAREF LR E®
RAEBRERAN. FUBRLEFE~ DS EANSTESK. EERANEEENRR(ZLER
1988, #it 4 FAO/WHO MM, MERFNEO R HARE X BT EEBR S S EAEROLMAERN
LONER  LEEERSIEHFRILERALETE 60% L EGEEMAESE  2009), 3k 2 7T 0L, KZEEF 6 K0
TN EERANILIRERYAFE LAER, ARERTFNEAR,

Ji 5 B 2 B B T BRI AR (4 R AR AN EE , T DHACC, . ) R EPA(Cyo.5) J& -3 K HE R R IR I R, B
FULAEFMETN W EEREBIRHES 200D, K36 EPA+DHA SEBHEH 20. 09X, F K, ik
3 14.99 %, W EHH R 13.55% . EARMBFIT & B, A FHE 5 BR 16 A R I B 300 0 ot /)N B 8 4R R IR R 1
I YBIR B  BL R BT A R SR A SR W AR AL SRR A B T AR R F X 3 Ml EPA
+DHA &858 &, LA R R EEH biRE%E 200D,

JE AR 4347 LA g 2 03 T 2 A AL B 5 S5 b 4 SRR DM B AU 1 REL OB AT A L X R e BB R R A S
F B4 T RALKIEY 387 25 15 70 0E WG o F2 r it ] 0 0 i AR AR B, AT ARG | 740 0 WL A% 4 T V) Jo A
P W HEA RIFWES M, b 7 AR 32 0 50 2= 5 B IR 225 (Malcolm  1978) 7K ™ 5 BT #9 4 2R 2
THAEGHANOBRMESRE, HSEZRERENEN, £ BN A AR A IR 00 E 85 6 J = S0 b R
(Veland ez al.  1999; Angsupanich ezral. 1998)., KEHFHAAFEEWEE , KA T HMAGEARKENE,
WEL WP 0 S8R AL AL £ PR 7 T AT Oy WL MR A R, L T s o 45 B O TR B 5 VPR (R, PR R B G .

IR~ B TR NS E AR, R EK RE Sk ERE R HR FER Y. BIR
Ay 3 RIBIEBIR IREE M M SE R . BAXRE REBYRECK &% 2004, X 3ffarh, KEFAEA
BEARFREASE, BABKNER EE5]E.
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