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Nutritional composition analysis and quality evaluation of muscles of
different specifications of Cololabis saira
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(1. College of Food Science and Technology, Ocean University of China, Qingdao 266100, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
3. Rongcheng Yinhai Aquatic Co., Ltd., Rongcheng 264308, China)

ABSTRACT: Objective To compare and analyze the nutritional value of the muscles of different specifications of
Cololabis saira. Methods According to the national standard, the basic nutritional composition, fatty acid
composition and amino acid composition of muscles of large-, medium-, and small-specifications of Cololabis saira
were determined, and their nutritional values were compared. Results With the increase of the specifications of
Cololabis saira, the content of crude fat increased, while the content of crude protein, moisture content decreased. All
3 groups of Cololabis saira had 18 kinds of amino acids, with a total amino acid content of 50.93-59.50 g/100 g, and
the highest amino acids content in all 3 groups of Cololabis saira was glutamic acid (7.00-8.39 g/100 g). According
to the amino acid score, the first limiting amino acid was valine. The essential amino acid index of
medium-specifications group was 88.44, which was a good protein source. Muscles of 3 groups of Cololabis saira

were abundant in polyunsaturated fatty acids (47.23%-49.66%), which the total proportion of eicosapentaenoic acid
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and docosahexaenoic acid in medium-specifications Cololabis saira was the highest, reaching up to 27.56%.

Conclusion All 3 groups of the Cololabis saira are rich in protein and fat, the varieties of amino acids and fatty

acids are abundant and the proportions are moderate. The medium-specifications group of the Cololabis saira has the

highest essential amino acid index and the eicosapentaenoic acid+docosahexaenoic acid proportion of total fatty acid

are the highest, and the nutritional value is relatively high.

KEY WORDS: Cololabis saira; specifications; nutritional analysis; quality evaluation; amino acids; fatty acids
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#, P>0.05 R EFALE .

2 HERS5SH

21 EXEFHTMESER

RIS BTt LA FERLAS I . KL . K4, L
TR A3 TBIAEAE 825 25 5 (P<0.05), W 1 /R, 3 FhRLAS #k T
LA AL F L LR I DL R K 4 B A A TG AR
1k, HLAG W5 £ 34 K AR fh fa 35, KL 2R P R K o) 22 BR AR AR
b S, A H T AR PR K™ 5, B p R R B A X
e, AR T U6 6 4 40 #4.(19.34%~30.29%)0), i T %
i 1(4.13%~6.09%)1"3 | ¥6(2.00%~6.08%)! 718 /N £
(1.78%~3.25%)18191
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F1 TRABUTIBHPANEREFRS CUEERTT, %)
Table 1 Basic nutrition composition of muscles of different
specifications of Cololabis saira (in wet basis, %)

A Koy MR KRR W7 HUK 53
L 60.42+0.16° 21.10+0.12° 18.04+0.06"  1.05+0.04°
M 60.89£0.09° 21.69+0.23° 17.79+0.14"  1.19+0.03"
S 64.11£0.28" 22.53+0.08" 12.97+0.11° 0.81+0.01°

T FAFIARING 7R 20 18] 22 57 2. 2 (P<0.05) .

2.2 KBRIEBEARNELER

ANFIFAE BT LA B E IR AR LR 2, 3 FhELAE
BTN E 18 Fratm, dEmaENy
50.93~59.50 g/100 g, AS[RIFRAREK T £ LA oK i 2 S TR
PRI —, IR B S KT MR S A DG, B R
AN, IKIREFERR I S, RS SR RO ] A 2
PR 55 22 57 N 1 35 (P>0.05), (HI4 10 2 5 T R MAS Bk ) £
(P<0.05), 3 MBI NZER T Glu SRR
(7.00~8.39 g/100 g), HELAE . /NIRRT 1Y Glu F i
TR B BK JT £2.(P<0.05), Glu BEMEZ SHUARZ IR,
SR H R K Asp (4.88~5.80 g/100 g) Fl Lys
(4.40~5.29 /100 g), Asp X FARAP1LE (B il 2y 1 47
FVEF, 1 Lys St AR & . R ms ShaE™?), Trp %
B, H 0.53~0.61 g/100 g 3 FHLKEEK ] i EAA/SAA
S50 39.11%. 39.25%411 39.41%, YEAA/YNEAA ¥ KF
60%, HRHE FAO/WHO RYFRAEMSR, Sy i
R EIEBR Y EAAY/NEAA g 60% 224, X e WIFk J] £

HA B @R A, Rl R A

®2 FREMEMRTTENANEEBRARATFET, g/100 g)
Table 2 Amino acid composition of muscles of different
specifications of Cololabis saira (in dry basis, g/100 g)

PO=N
IR
L M S
KA FR** (aspartic acid, Asp) 4.88+0.15° 5.63+£0.09* 5.80+0.11°
FREWR* (threonine, Thr) 2.3740.02° 2.7140.09* 2.81+0.05"

Pz

N\

B (serine, Ser) 2.05+0.07° 2.33+0.11° 2.42+0.13"
22l ** (glutamic acid, Glu)  7.00£0.11° 8.28+0.24" 8.39+0.19"
& m** (glycine, Gly)
TN Z B2 ** (alanine, Ala)

4 FR* (valine, Val)

l

£ 2.63+0.02° 2.66:0.05° 2.84+0.01°
= 3.13£0.05° 3.43+0.09" 3.59+0.12°
2.60+0.06° 2.94+0.03° 3.06+0.03"
AL BR* (isoleucine, Ile) 2.27+0.01° 2.61£0.07* 2.70+0.03°
TEEER* (leucine, Leu) 3.8940.11° 4.42+0.09° 4.63+0.18*
1% %4 2 (tyrosine, Tyr) 1.7440.01° 2.02+0.03* 2.03+0.01°
Fi* (phenylalanine, Phe) 2.17+0.09° 2.38+0.04° 2.510.07"
# B> (lysine, Lys)

2} % /R (histidine, His)
15 % (arginine, Arg)
fili & 2 (proline, Pro)
A R (cysteine, Cys)
% B8 * (methionine, Met)

A% fR* (tryptophan, Trp)

N

*
ﬁﬂT

4.40+0.02° 5.06+0.15" 5.29+0.17°
3.79+0.11° 4.22+0.09" 4.37+0.03°
3.3440.07* 3.63+0.18" 3.79+0.06°
1.87+0.02° 2.02+0.05° 2.12+0.03"
0.58+0.01° 0.61+0.01° 0.70+0.01°
1.69+0.04* 1.79+0.05° 1.84+0.01°
0.53+0.02° 0.59+0.01° 0.61+0.05

YAA 50.93+0.99°57.33+1.47°59.50+1.29°
YEAA 19.9240.37°22.50+0.5323.45+0.59*
>NEAA 31.01+0.62°34.83+0.94*36.05+0.70°
YUAA 17.64+0.33°20.00:£0.47*20.62+0.43"
YEAA/YAA/% 39.11 39.25 39.41
YEAA/YNEAA/% 64.24 64.6 65.05

e SRR AR, RN BRI, YEAA AT EILR
B YNEAA R dE b 77 & iR
Vi YUAA b ok J SR
(umami amino acids, UAA)SE, YAA HE IR (amino acids, AA)
St FAFTARVNG FRERIR 2557 B35 (P<0.05), £ 4 [,

(essential amino acids, EAA) Q)

(nonessential amino acid, NEAA)

AEMAZRR LN E YT, &2 TR A
A3 R R Ay 200 e pA) 0 0 56 L FEE = B2 ply i o i
PR AL LR LR g, 3 FhELAREK ] Y UAA 2 17.64~
20.62 g/100 g, HAK /N, BEORE LR & b, SErkast
R -5 HL b 55 b ) PR A D5 i Bk D 4 XU 26
23 SEBREFITEM

AR VTS FRIMEE F DL AAS il CS HERHTR,
A DR 26 13 TR R 18 5 R 56 R 1T, ek
P15 R T S IR 1 2 2 3 T AR S, 20
AR A R T A EE AP 2R 5 A WO 5 R
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Tl B ) 000 55— BRI R 2 3R 4 Val, KEUE BT
10505 IR ZEE R Trp F1 Leu, FhRUAR FI/NIUAR (1
Tk 14055 — BRI E LR N Trp. CS ZMHT45 R B, 3 Filt
W5 BBk T B — BRI R A SR YA Trp, 25 BR il 1k (3
FR¥10 Met+Cys. 3 PSR I AL S Lys SR
IHERE, AR, K. NE . BESHERATZ
Lys Ifi & 7 Met'®”), Kk, £ FRk ] fan] Dl AT K0
BHALEYMN Lys AR B, LIEA DA
EAAT ST 8 E RS FRMMEs R A Einz —, A
T T Wil G I B SRR [ R I A R, Bt
MOk, B AR ARG  ARYE EAAT SPNARAE, sPAAR K TT
1t EAAL i =ik 88.44, N RIFAE MR, B, Haistks)
0 2 TR A R 8
2.4 BERAERLARRMIELE R

3 FRELAE BRI AN R IR IR I E LS SR AR 4 PR,
LRI 22 FPAR TR, e NiRRAIRFEA MR, fis 7 Fhil
FINE TR (saturated fatty acid, SFA), i 31.98%~32.83%; 6
b B8 FIIE I B2 (monounsaturated fatty acid, MUFA), &
17.72%~21.05%; 9 Fl Z A A5 T ER (polyunsaturated fatty
acid, PUFA), 5 47.23%~49.66%, RIS FI/INEILAK B ] £
) MUFA & it i 2 5 T K AR Bk ) £1(P<0.05), i 3 Fhl
M ATl T7E SFA Fl PUFA W& & F T B EHE S
(P>0.05), 3 FIELAERK I fa LA PUFA Gl s, L
ALA . DHA #l EPA JyF, ALA. DHA. EPA 2 w-3 /4
i 17 2+ e B AL P, -3 R AR TR 0T LS 5
PR AR AR, SRt 2R, FRAR O I 0% & A=
XU B2 3 BhoRL AR B T ta LA R ALA 5 D
15.44%~20.67%, AT LA A I35 FH B2 . Hrsh Pk 1k,
AT 38 55 A A G BCRR A AE DL A TR B A= i v R
DHA F1 EPAPY, DHA Fll EPA & A\KF £ 5 S U RE 05

RIREIEER, HPRLAS Rk ) 1 EPA+DHA & S8 5 ER 1Y b
RN 27.56%, HR/INIAS BT R 26.80%, KELAEEK )4
RARHR 24.85%, YT = 3CH1(7.42%~9.05%)27 0 | i fa
(16.95%~19.30%)1738 | 411 (15.40%~22.20%)** 4 | #1E
£1(10.43%~19.10%)0 1 HRGTAANTH % k& %30 17 1
-3 RIBIHRRIBEAARLE . 0-6 RIVRIHEREA A
G2 i 3 RS FK Tt 0-3 R B NTR I 24 5 T
-6 RFIGNTIR, Kb ARk E4a B FIREiE e h Igi
iR B A8 AT T 8 5%

3 4 i

RIS — R B A A T a2k, HATRE S
FMME . AWFEFME T 3 FIRLRSFR ] LA AT 75 1
45 BRI A U SRR AL AR, 255 n AN R RS Bk ) fa L
PTE A E S A AR I B 22 5 BRI ias o, MR
Wi bR, MAEE . AR RIS RSB AR
PR SRR — B, EIERR RRTE 50.93~59.50 ¢/100 g, 3 Fil
FASBYEK JT Y EAA/Y NEAA Y KT 60%, & RIFEATH,
ol AAS 1 CS Zbrahie, BRI HA B s SR e,
BB T s AR E KIS A EWiXT Lys #
AANRBES, SEIAE A EAN, 456G EAATZER, itk
TIE R S SR EAR A o AR BT fa LA it
Kl 22 FREHAER, f03E 7 B SFA. 6 Ff MUFA #l 9 #h
PUFA, JLrf* PUFA JiT 5 L e = 47.23%~49.66%. FX ]
BEEH -3 JRIE, USR] A EPA+DHA & BRI
PR EL Bl B A 27.56%0 45 LTk, BkITfmEH . Mg
W5, dEMAPRMIIRAEER . ElE S, wTER Y450
FRAR (AR & S I — RS I T AR S AN E, 1T AR BT
M B L At B AR R A% Bk D £, EAAL A X
EPA+DHA (5 SR WER MY Lu il 4 i, RERS S ik 3R
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#3 TRABMTIEIANLFTIERERNETN

Table 3 Nutritional evaluation of essential amino acids in muscles of different specifications of Cololabis saira

R FAO/WHO #i5t AA R L M S

/[mg/(g-pro)] /[mg/(g-pro)] AAS Cs AAS cs AAS CS

SR (1le) 250 331 1.06 0.80 1.18 0.89 1.08 0.81

LA R (Leu) 440 534 1.044  0.85 1.13 0.93 1.05 0.86
2R (Lys) 340 441 1.52 1.17 1.68 1.29 1.55 1.20
FE R+ R (Met+Cys) 220 386 1.21 0.69°  1.23 0.70>  1.15 0.66°
IR % B2+ % 2 R (Phe+Tyr) 380 565 1.21 0.81 1.30 0.88 1.19 0.80
J 82 (Thr) 250 292 1.11 0.95 1.22 1.05 1.12 0.96

4 R (Val) 318 410 096"  0.74 1.04" 081 0.96'  0.74
5% (Trp) 60 99 1.04>  0.63' L1112 0.67' 1.01>  o.61'

AT E LR TS B (EAAT) 81.75 88.44 81.34

T FORE— BRI U IR, 2R8I s R
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F 4 TEMEHTIEA AR BERAERE MK (%)
Table 4 Fatty acid compositions of muscles of different
specifications of Cololabis saira (%)

A~ EL
R iR b
M S

Ciao 9.71+0.07° 9.84+0.09° 8.28+0.05"
Ciso 0.69+0.01° 0.94+0.02° 0.80+0.01°
Ciso 17.60£0.59° 17.83+0.22° 18.27+0.35"
Ciro 0.62+0.04° 0.59:0.03" 0.74+0.01°
Ciso 3.330.40° 3.20£0.27° 3.46+0.33"
Caoo 0.34+0.01° 0.33+0.01° 0.31£0.02°
Cazo 0.11£0.02° 0.100.02° 0.12+0.01*
SFA 32.40+1.14° 32.83+0.66° 31.98+0.78"
Ci 3.36£0.07° 3.91+0.18° 3.83+0.09°
Cis:1 (ransyt 1.19+0.04° 0.88+0.01¢ 1.03+0.02°
Cis1 (cisoc 7.40+0.33" 6.52+0.43¢ 9.1140.26
Cao:111e 3.51£0.15° 5.70£0.09" 4.39£0.11°
Cazt (n9) 0.74+0.01° 1.44+0.03° 1.01£0.01°
Coani 1.52+0.43° 2.48+0.31° 1.68+0.35°
MUFA 17.7241.03" 20.93+1.05° 21.05+0.84°
Ci8:2 (rans) 912t 0.39+0.02° 0.60+0.02° 0.41+0.01°
Cis:2 (cisy-9e.12¢ 2.11£0.31° 2.03+0.22° 2.02+0.19°
Cigsr (GLA) 0.44+0.05* 0.31+0.03° 0.29+0.01°
Cisaa (ALA)  20.67+0.75° 15.4440.48° 16.82+0.61°
Cao2-11e.140 0.49+0.04° 0.51+0.06° 0.50:£0.03"
Ca03 (n6) 0.19+0.03" 0.14+0.03" 0.110.01°
Ca04 (ARA) 0.52+0.08° 0.64+0.04° 0.510.03"
Cao:5 (EPA) 7.54+0.21° 9.67+0.18" 8.02+0.24°
Ca26 (DHA) 17.31£0.87° 17.89+1.45° 18.78+1.36"
EPA+DHA 24.85+1.08° 27.56+1.88° 26.80+1.65
PUFA 49.66+2.36" 47.23+2.51* 47.46+2.49°

T

1 A1 AG i 2 (saturated fatty acid, SFA), HAS1f A8 U B2

(monounsaturated fatty acid, MUFA), y-3JFK B2 (y-linolenic acid,
GLA), o-V KM (a-linolenic acid, ALA), 44 P14 R (arachidonic

acid,
7N M MR (docosahexaenoic acid, DHA),

ARA), 8k TR (eicosapentaenoic acid, EPA), .+ —Hk
EAVNE Il

(polyunsaturated fatty acid, PUFA),

S& 30k
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