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ARE L a2, BaE> 5 52 FmE> Mmoo #Hm>3 me >3

(L. HFILHEE S th ST PE2G2 B, AHLl 316021: 2. ML HEREAK DS Ik 1 5 0 1 e 2,
FHl 316021; 3. Wil MEKIE SR E S 500 %, FHl 316021)

¥ E: BW IMMARLNEEEIRNE, ARl AT TSI R SRR SRR R B
R EETED . AR IURE AL . BRI . 2R A sh b ORI 2 T . SO GRS . = A0
O BN A 5 B AR TR S LN LA T K 4 RSy HLEE T HLRR T . SRR . B INTR |
AR . s, 885 K4y Kar . el MLARE . BH[EEE S 543 75.3 ¢/100 g, 1.78 ¢/100 g, 3.90
g/100 g, 18.3 ¢/100 g, 41.7 mg/100 g; 18 FhE{ KR BN 15.71 /100 g (BE ), HT7 EIEM 15 2L IR B
AR R T SRR 5 AR T LR 1 LA 43 R 43.10%F1 75.90%.. 1L /)N £ L PR o f & — PR skl o 2 ki
Sl R+ B, A BRI M R e AR, AR . MEER RN AR AAS PFHEE T 1, K
RUTTASERN AAS ¥IRT 15 15 RO R IR & & & SRR 41.13%, Jorb 8 FhZ NI FIfE iR b
22.83%, —HBR IR . b TER/SERIR 3 b SRR B 4.93%F1 8.38%, AR R RISl ik ok
FEREAR BN AT AL E05 510 0.75 Fil 0.46; TR 7 e £ & MU RR & ik 1975 mg/kg, XFSHL/N
A0 LR DT K . & & K. Mg, Ca. Zn, Fe. Cu Ml Se 5 Y70 £ &3 70 3330, 256.5. 76.9.
6.25.3.03, 2.11 f10.86 mg/kg. &R FHI/NE e R EFRMERE KBS, HAT 2RI,
KR SfHl/NE ;IR AR, IRIVIR

Determination and analysis of the nutritional components of Zhoushan
Larimichthys polyactis

ZHU Yu-Zhuang'?*?, MEI Guang-Ming>’", YAN Zhong-Yong™’, FANG Yi*?,
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ABSTRACT: Objective To evaluate the nutritional value of Zhoushan Larimichthys polyactis, in order to provide
nutritional data support for the market development of Zhoushan Larimichthys polyactis industry. Methods The
content of moisture, ash, crude protein, crude fat, amino acid, fatty acid, nucleotide, mineral was determined by direct
drying method, ashing method, kjeldahl method, soxhlet extraction, amino acid automatic analyzer and titration
method, gas chromatography, high performance liquid chromatography and inductively coupled plasma mass

spectrometry (ICP-MS), respectively. Results The content of moisture, ash, fat, crude protein and cholesterol was
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75.3 g/100 g, 1.78 g/100 g, 3.90 g/100 g, 18.3 g/100 g and 41.7 mg/100 g, respectively. The total content of 18 kinds
of amino acids was 15.71 g/100 g (fresh weight), and the ratio of essential amino acid/total amino acid (EAA/TAA)
and essential amino acid/non-essential amino acid (EAA/NEAA) was 43.10% and 75.90%, respectively. The first
limiting amino acid in muscle of Zhoushan Larimichthys polyactis was cysteine+methionine, and the second limiting
amino acid was isoleucine. The amino acid score (AAS) scores of valine and tyrosine+phenylalanine were close to 1,
and AAS of the remaining essential amino acids were all greater than 1. The content of 15 kinds of unsaturated fatty
acids accounted for 41.13% of total fatty acids, of which 8 kinds of polyunsaturated fatty acid (PUFA) accounted for
22.83%, eicosapntemacnioc acid (EPA) and docose hexaenoie acid (DHA) accounted for 4.93% and 8.38% of total
fatty acids, respectively, and the atherogenic index (Al) and thrombogenic index (TI) calculated from the composition
of fatty acids was 0.75 and 0.46, respectively. The most abundant inosinemonphosphate (IMP) content amounted to
1975 mg/kg, which contributed the most to the delicious taste of Zhoushan Larimichthys polyactis. The content of
rich mineral elements such as K, Mg, Ca, Zn, Fe, Cu and Se were 3330, 256.5, 76.9, 6.25, 3.03, 2.11 and 0.86 mg/kg,

respectively. Conclusion Zhoushan Larimichthys polyactis is a kind of seawater fish with high nutritional value,

which has a wide potential development for market.

KEY WORDS: Zhoushan Larimichthys polyactis; nutrients; amino acids; fatty acids

1 3|

/N fa (Larimichthys polyactis), N 4 /NeifEf, J@id
HMHN, BIEH . AEart, BaE, ORIz
s, FEFREEE . ARG A0 LA S o 5 VY R A
OYAN, SREEERAT A, BEAFEENEAT. 7
YIS E SR Y o HRIE &S, 2l s 5% . HATCT
I A R LA S AT 9 SCRR U AE A B I 1), —
T 2 B SRR AN A . BN TSy, I — T2 A KI5
WEEARRI W, B 220, AR
— IS5 Lt 37 DR TR ) S R L K SRR RO B 5 B
Be, kT AL SRR I B BCRAE o AR AT E T
FHL/NE L P IR TR . SR . AT IR S IR A
I INE TR BEHAT T /00T, LU R LN 0 5T
A FRIF R SR R AR At RIS 1 BE il OB RIR 2 AR

2 MRIEREE

21 o ®

JINEE A0 T A 1 ] B 7K ek A Sk e A (P L 98 38R
Frl¥ad%, 29°30°~31°00" N, 125°00'~128°00" E, filifi}
8] 4 2018 4F 10 H 11~15 H), 3£ 20 4, HAKL 70 g/%% -
B F A0 T LY RE S 400 g, ¥IRIRSIE T-20 °CokAH
hRAEA .
22 XWHE
221 FAEIRARLME

KA GB 5009.3-201 6P B 45 Tl 25 K
e R GB 5009.4-2016M 2 5 b MUK A I 2 HLE

il

1R GB 5009.5-20165 8L FG e &5 ; LA % GB
5009.6-2016!%12% FE i $ 5 .
222 HIABME

F2 18 GB 5009.124-20161)5 3% FH & S B 43 AU 5
16 FhaEBER o 5, RAOEE AN & iR & &™), k:
AT AR -TRORE € T 3 0 2 2 e 2 e 2 1
223 JEMrERM T

i HE GB 5009.168-2016" 5 R UM €2 3 vk Il 5
37 R INITR & i
2.2.4 HFBNE

Fi: 18 GB 5413.40-2016" 1 SC/T 3048-2014"2 )5 4%
FH R SCRAR R I 2 8 AT IR & o
225 fEEBEERE

FE I8 GB 5009.128-2016131)5 35 21 FH i 80R0H €13 1
5E
22.6 FHAFEMNE

Hit0E GB 5009.268-2016M )5 5% i B Bl A & 8 1
PRSI E B . B 5. BEL B BRI 7 R IOCER
227 REABTHRNALFN

SR FH I 3 FH 1) 26 1 5 2 35 R 5 7 I (VAR R 3R %
INEA LA R USRS SR MM R TR, TH /N fa LA 2R
M5 ) S BE R P43 (amino acid score, AAS)FIL2ATFESr
(chemistry score, CS)!'™, 444N
AAS— PRV R TR R R S R

FAO(Food and Agriculture Organizationy {5z rF i 5 2 g &
g - PRI R R R RS &

AR E AR PR TR RS R

2.2.8 REWERE AT

Z: B SCHR UV 53 B0 Tk K B B 4L 45 4L (atherogenic
index, AD)A i TE i 45 # (thrombogenic index, TT), LAl

(1)

(@)




1186 1% A T R A

F10 &

/INEE A LA PR TR X A0 LB A A S . A
AN
Al = 12:0+4x14:0+16:0

[ > MUFA +) PUFA (n-6)+ Y PUFA (n-3)]

ENE))
X4

_ 14:0+16:0+18:0
0.5x > MUFA +(n-3)/(n-6)PUFA +0.5
xY PUFA(n—6)+3x > PUFA(n-3)

2.3 HIRAIE
LR RSN E 3 Y%, 455 Excel 2007 F11 SPSS
19.0 FAFAEE, DASES{E AR E IR 220 R ¢

3 LRSS

3.1 ERNEFHSSH

SRl INE LA R RS SRR I E R LR 1
Ro Horb, BRI SRR T3 #(6.34 ¢/100 g)l'HIKIR K
W (4.12 g/100 g, &) KL 15 AR T i 5 X
ER(18.91 g/100 )%, T HAXTHR(18.14 g/100 g) Kk
EHEIF(16.08 /100 )%, KARK#E#(13.28 /100 g, fif
) SRR FIE(17.25 /100 @)PYRIKIR 4k f4(16.20
/100 g)*%; JIF [ B IR PR BE I I KABHE . H AR 1
BT R AEE P 232 AN S sk K2 25(0.132~0.340 /100 )],
LI/ R —Fh R T (IRAR T A fa 2, AT AR AR A
142 T AN FE AU

£1 NEENABAREAERRS S BOAR

Table 1 Comparison of general nutrients composition in muscle
of Larimichthys polyactis

TI

2R Fri/(g/100 g) (HFTH)
K4y 75.3+0.300
KRGy 1.78+0.0625
JE W 3.90+0.275
MR 18.3+0.410
JIEL i e 0.0417+0.00830

32 FEBRARDT

Sl /NEE fa AL PR ZE 2 A I 5] 18 Fhad SER (L3 2),
R NIRRT 8 PR, Ml 15.71 g/100 g(fBEFF).
MNZFERR KR, BARMN &G ER e, & 16.6%, H
I 58 B IR (10.9%) . KA TR (10.2%) FIH 28 2 (9.33%),
TERBAREEER, O 0.61%. DiFEIERYS AH
L MR 1Y L fH (essential amino acid/total amino acid,
EAA/TAA)N 43.10%, Wik BIERR 5 A W5 B AL R 1Y HUAH
(essential amino acid/non-essential amino acid, EAA/NEAA)
K 75.90% . R #E FAO/WHO(Food and Agriculture

Organization/World Health Organization)f)FAEMI, &I
W2 20 /8. EAA/TAA 9 40% . EAA/NEAA 75 60%LL | HY)8
FHFRE AP, FHL/ N LR AT A LRI bR E0R,
AR 1

X /NE LA S R E R R A AR . R
AR . WA . HERAEERRSE 6 Fh k& 5w 5
SVEBLR B R 44.2%, Horp SRR S LR 1 TN 2R AN H
AIRE S0 5.23%F 5.28%, EEFIRF MRS E
R FIRZ RIS/ HR 16.6%F1 10.2%, SLHIEBEH
BRI & i, A Kb T b FEKOE, T R T
BE(14.7%) P10 RN H(16.1%) 17 R ERRN(15.9%)24
H A XF IF (16.2%) F1 H 4 45 ¥ 0T (15.9%)1% | #§ 3 fa
(15.2%)181 | BB £0.(15.3%) 24 B £0.(11.7%)12°, WA
T ERDT X (16.7%)2 B A K8 £0(16.8%) ! 1 5€ [ 41
1(19.7%) 7 AF /N i J2— Tl A o 4 o S A VAR VR 406

X

i)

#2 AlEaNPERTIERSENAR
Table 2 Comparison of amino acid composition in muscle of
Larimichthys polyactis

FUL F/(g/100 g) di SRR Y

(fF ) A EU %
M Trp 0.2275+0.0045 1.45
REZR Asp 1.6060.0081 10.2
R Thr 0.7722+0.0490 491
2254 1R Ser 0.7035+0.0085 4.48
HHEM G™ 2.613+0.0920 16.6
H&m Gly™ 0.8295+0.0235 5.28
AR Ala™ 0.8223+0.0230 5.23
R Cys 0.09551+0.0065 0.61
R Val 0.8653+0.0070 5.51
B 24112 Met” 0.4745+0.0265 3.02
SILER e’ 0.6685+0.0415 4.26
LR Leu 1.7070.0140 10.9
Ji% 7 PR Tyr 0.4795+0.0015 3.05
HNEM Phe 0.5971+0.0012 3.80
1% % Lys 1.466+0.0055 9.33
442 His 0.3355+0.01550 2.13
AR Arg 0.7350+0.0570 4.68
%2 Pro 0.7160+0.0360 4.56
Wl EHEBR(EAA) 6.778+0.1522 43.1
LT HHLBR(NEAA) 8.936+0.2640 56.9
FILIR K (TAA) 15.71£0.4516 100

T * RN LT IR ** 3R IR JER
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BRI (AAS) L PE43(CS) B E TR F= X EY
AR TE I I EE AR, MEE 3 Hi AAS
Bt nr A, ALl N 0 5 — B R S R e A R+
Foiam, 5 fRH AR EFRAR, SR, M
FR+2R N Z IR AAS PFAMZIE T 1, HADT AERN
AAS HJRTF 1.8 CS EUE A A, FHL/NE AL F i 052
fi 264 mg/gN TS EE /T 292 mg/gN, SRR
BR(501 mg/gN, 583 mg/gN)AL LI TAYEE (441 mg/gN,
534 mg/gN), HAJLA AR A TS EEH . R
AAS FI CS RN ARIE, #ARARERII KT 1, B
/N AT DIRANA YN F BT R . SR
AR RS B A A A T
3.3 BERABRLARL 74T

Frl/N e A LR AR D7 R A2 42 5 Ho& i m, JhAe
W 23 FHAR MR (L35 4), RRNIMA (fatty acids, FA).& & &0
4.06 g/100 g (ff=), FARFAENIRRA 8 Fl, AEFNED;
B2 15 Ao & itin s AR R 43 B M AR R AR (C16:0) . AR
B2 (C18:0), Frti MR S (C16:1) ., JhZ H BE(C18:1n9¢)
r-FJFRMR(C18:3n6) . =+ ZFk/SHHMR(C22:6n3, DHA)FI
B T 2 (C20:5n3, EPA), &7 BLARNIER & /1Y) 87.8%. 18
FIE 5 R & & (saturated fatty acids, SFA) N 2.39 g/100 g (ff
), (BRI &R 58.87% . AMEFIE R S 5 AR
i R & i 41.13%, b7 Bb RO IR R BE B IR
(mono-unsaturated fatty acids, MUFA) (5 & 5 5 R & &= 1
18.30%, 8 FhZ AEAPENIER (poly-unsaturated fatty acids,
PUFA) 5 BE R & 1Y 22.83%., EPA Fl DHA J& AfKuh
TR VTR, X D Z2 A1 R G U5 198 T LA 3 AEK L ] 50 T 3l
=g, BEAT R A R B U B 0L Rl
Wi fi EPA. DHA & #4035 B AN =1 4.93% M

8.38%( " Mt i ik 13.31%), & FFas = el af
i, Frdeta, Uha s R,

K ALFI THEBOR I FELL/IN G 1619 i T BR 2 A n T
AE 77 A 000006 L XU o AT, TR MK, fa R
F AL /N 0 7 R 2E sl o a4 R A L/ B AT
TI{E AT 514 0.75 F1 0.46. P31 ALK 1.0 247, 4+ 0.7 £
H, ¥W 0.6 Lok TLER 1.5 24, 42 1.0 £, A
1.3 Zidy, ZHTREEE ALK AL 0.39, TI 4 0.2807, #+il
/N AR FRE P E/NA(1.34+0.02)  THE S R IE
FRAE /N 11.(0.44+0.03) A Y, 5 BFAE IR A (AT
T3 504 0.729 . 0.40 AR, k1L /N 0 4 i T
AT B I A

3.4 HZEBRERSH

% TR A% AAE AR BR AR v & 45 H SR, [l
Il # B2 (inosinemonphosphate, IMP) . fif 1 Fi& (adenosine
monophosphate, AMP)#1 54} (guanosine monophosphate,
GMP) S A 1T Rt X 0 A A R A T2 5Tk, IMP 2 fif
WRAR SR Y XU IS 550, 5 48 R A7 I A Wb 28 1) KUK 3 )
YERL; AMP AHIRERARE, 5 IMP 255 )5 Redi s ok
SR, AT A PR A R SRR DS SR R %
R A DTRR IR T 3210 IO A A i v 1 % i 5 AR B A T B 1
Y HL{E (taste activity value, TAV), 4 TAV>1 B}, A KiZ¥
JTXRE AL R R TTER, 1Y TAV<L B, ACHIZ R
XHRE AL R TTER AN KO, R s uTdan, SRl fa LA
W BR . B2 IR e & i mm, —F AR
(2623.5 mg/kg) i B R E 5 (2755.9 mg/kg)HY 95.2%, Hi
IMP 8 B T £a 71 IMP . AMP 1 GMP FkiH
{4351k 25,50 F1 12.5 mg/100 gB° 3 Fhi gt H A IMP
B TAV>1, X RFLL /IS B P i 58 0 R 1 DTk R K o

®3 AlhRENAHLEIEREARTN

Table 3 Evaluation on essential amino acids composition in muscle of Larimichthys polyactis

TR IR i /(mg/g N) FAO #(" AR AAS CS
TR 264 250 292 1.06 0.90
(SR 78 60 106 1.30 0.74
PUEAN 501 340 441 1.47 1.14
i R 295 310 411 0.95 0.72

SSC R 228 250 331 0917 0.69"

SLE R 583 440 534 1.32 1.09

i Z R+ AN R 368 380 565 0.97 0.65
2R R+ B R 195 220 386 0.89" 0.51"

T ¥R — IR R 2R3 T IR MR R
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Table 4 Comparison of fatty acid composition in muscle of Larimichthys polyactis
NE iR T i/(g/100 g)(f =) N2 rit/(g/100 g)(ff )

N R C14:0 0.0925+0.0045

T FHRER C15:0 0.0155+0.0005
FEREER C16:0 0.880£0.0701
+-LiRiR C17:0 0.0215+0.0005
HREHR C18:0 1.260.0450

1EERR C20:0 0.0362+0.0052
kiR C21:0 0.00681+0.0006
=Rk C23:0 0.0720+0.0061

T FBR MR g C15:1
T TR g Cl6:1
AR C17:1
MR R C18:1n9¢
Z R ER H R C20:1
B R H R C22:1n9
PHZRR FH iR C24:1

0.0255+0.0035
0.275+0.0054
0.0175+0.0015
0.373+£0.0312
0.0244+0.0061

0.00755+0.0006

0.0230+0.0010

T TR TR TR C22:2
a-LJFRAR C18:3n3
- kR C18:3n6
R EAAER PR C20:3n6
AR =R HT R C20:3n3
AEAE DU R C20:4n6
EPA C20:5n3
DHA C22:6n3
SFA
YSFA
YMUFA
YPUFA
Bk R AL TSR AT
IMARTE AR TI

0.0132+0.0021
0.00875+0.0004
0.235+0.0250
0.0195+0.0015
0.0493+0.0030
0.0615+0.0055
0.201£0.0125
0.343+£0.0178
4.06
2.39
0.743
0.927
0.75

0.46

: YFA: total fatty acids (FA), &R & &; YSFA: total saturated fatty acids (SFA), U FIfig AR & i&; YMUFA: total mono-unsaturated fatty
acids (MUFA), HRMFIE TR & ; Y PUFA: total poly-unsaturated fatty acids (PUFA), 2 AN Al I BR B & o

#5 MRENHARPZERSENAR
Table 5 Comparison of nucleotide composition in muscle of
Larimichthys polyactis

AR BB /(mg/kg)(fFH)
(adenosifgljhffﬁate, ATP) 12.92:0.813
(adenosifgp;(ﬁiite, ADP) 254.547.502

51 (GMP) 35.55+1.450
W2 (IMP) 1975+266.4
UCE RS 76.17+4.128
JIREFER(AMP) 7.765+0.185
U BER AT 394.3+16.25
i W A A

3.5 WHIRES

Frl/hE AL E & Mg, K. Ca. Fe. Zn,
Cu Ml Se HFZF AT MT WFICENE 6). Hp K
2 iR, K OGER A RAZERE AR I8 33 e RA Y- 1,
I HAT BT R, R0 AIRERY, Fe & R m TR
B T G 0 R0 AR T A A A N B (0 BN
240, 2.10 1 2.70 mg/kg), Cu & @ TINARE S . ILHE

W TR AR T 4 AT H B/ N B A (450N 1.24
1.87. 1.03 1 0.98 mg/kg), Se H &1k T 1L 4T B AT
ZALGEH 0.76 F1 0.54 mg/kg), BEAKT VLI 50 AI 4R g
TN 0.92 mg/kg)H, AT, 2% AR/ Nt A )
THFNTFHN Fe, Cu Ml Se HLZFH W HRITE,

*o6 NEENAPTYTENEAR
Table 6 Comparison of mineral contents in the muscles of
Larimichthys polyactis

R i /(mg/kg) (BT
B Mg 256.5+£10.53
K 3330+180.73

5 Ca 76.92+1.64

2 Fe 3.035+0.25

il Cu 2.116+0.44

B Zn 6.250+0.82

fili Se 0.8612+0.17

4 #

Frivhe LA R h E AR AR R,
LR RN L& B, J TOUBUE R AR, A

me A
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