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AEE EEFY OEF DO B o g
(1. B PR BB I T8 2660715 2 AR T MR 222009

BE K Y i E H & (Ammodytes personatus)WE MW, RAMT 3 AR NEE/H 2L
REFKD. BERAKR ., BHRARMENTEAR. FRET, FEABED, ko, K
AflEASEME, HEHSERRK. 17N ABEERT S ERTN 4 M EAER L7
HAEH ., RITAEAR ., SaRMREAR, FHAAR )N, XBEERELRSCEMLFALRESEHR
B MBEBEABRTL2ONMER T, EHEANE —REABLLERIFELR, £ _RAAEAELRY
FRAR; RENFIFL T, EE-RIABAEXR AN SHRALR(BEARHFMEAR), £ RH
MaERATAR; ELFALBRIE KL HH 90.75. 85.74 F1 86.04, 1 [F A5 & thy i B B 4
RAWNEWHZR, WiIEHR S E R /DNE K27 K 4171, 60.68 71 69.31 mg/g, ¥4 Fn fig Bl B:
a4 % 31.81.,65.03 fn 103.91 mg/g, % A 140 fig fif B2 (PUFA) 4 7| y 83.17.110.71 A1 109.39 mg/g,
H HAMM A, C20:5n3 5 PUFA B Ll # 5, C22:6n3 & PUFA WLl k. E# &5 & Ak
rENSMHENTER, FELEZFY NaMKESERS, METLERY FefZn WA ERT. XK
W, EFe2—MERANMERS . REHENMTa XL,

XEIR O EHE; A BRAR; RBFOFN

FESES TS254.7  XEAFRIRAD A XEHS  2095-9869(2022)01-0188-07

E i fiL (Ammodytes personatus) K J& T & ¥ H
(Perciformes) . & i 4\ H (Ammodytoidei) . & ffifa
Fl(Ammodytidae), PR “HZM" | U, J2—
PRy IR AU Ty P/ N RV P, Kol 3 1%, EE
1 AR KAE 100 mm PLR, 2 @ A S 100~130 mm,
3 R fARK Ry 130~160 mm (BEEYHSE, 2020; FEHHZ 4,
2003), Efifapydpmkimiged, wilE4—6 A, =
BRI, & s — A E W -2l
AP IR (BR B S, 2000; EF55E, 2017). BHIFRSE
(2003)R FHFC 190 77 Hi 47 2% #0285 14 5 X6 S M I A g 10
AR BHR S T IR A, R IR A IR RS 1

B, HEEIRER 96.5%, A Z T EIZ KB
AR ME— SRR, 2000 4ELDIE, SZadEERETR
ROV PME ) I, R E R, 2019 4R
WiBiEh 8.8 1 to KM EIRMER, AR LIEN
PEARMGEIR, o R AR AR . B SE . B T
BTSN T . AR TR A ST, I EN
ATLL “HE AN TRSZ I A N %

HAT, X J i fa i sE 22 maE g S | &
YImFFRRE . PR SRR ROR DL G AL # 5 y TH
(7K MESE, 2011; PEEEDNAFE, 2020; FhHE S, 2004,
Hashimoto, 1984; #iikial, 2008), &= X} T fj i FeAx
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EFEH R AT o AN GEXF AN [) B T 7 £ 00 A
TRy . AR . N R AL ML R & = 5%
PEAT T 05 A, DL A T 050 fa SR R ik — A0 &
F FHEZ LRl 22K
1 HR5H®E
1.1 SEIEHE

SCEGH EM AR A ILARE ST S XBUOKE, R
A 5 MG PR AS BT O IR AR oz I S gR %, F R
KNG 3 FhRIAS , EARBUAS S HOLE 1, X HIE T

FR B NMEAL I, SRS R4 oK e T, 7302 TJE
WFEAR AP

x1 EHEERERBAE

Tab.1 Classification of A. personatus based on weight

B AN LR R
Size Small Middle Large
EHER T (/) 1.05£0.22° 1.93+0.26 3.69+0.30¢

Average weight (g/tail)
T [FAT AN B AR 7 REROR 22 5 B (P<0.05), R IH]

Note: Data with different superscripts in the same row
indicate significant differences (P<0.05). The same as below

12 U588+

DHG-9140A R e PAHE 5 3 XU T A0 (RS 22 52
WA A ) ; LX0711 AU i e B (R
TSR B A s A FRA )5 K9840 HUHIL [T & AAL(TF
B RE AR B AT BR A F]); Tracel310 ISQ S AH (1%
B {Y (Thermo 24 F], JE2[E); LAS080 #Y oy i 2d
Mo AL (R St BB AR AR, HAR);
ETHOS 1 i 14 f#{X (MILESTONE A #], 7 KH));
iCAPQ HLBHN A 45 B TR % (Y (Thermo /A W], 3£
[€); BR4I #.0#L(Thermo A, ).,

13 SLWAHE

131 ARZT AN E FH GB 5009.3-2016
(B2 EZFRbRE &K E ) H e E Ik
T 2 K43 i . SR GB 5009.4-2016 B %
SEFAME BRI ) s TR
FERA . R GB 5009.5-2016 { & 424 EH % br
e B P BRI ) LI e Rk I R AR
M A, R GB 5009.6-2016 ¢ £ 524 FE % bnife
B IR T I ) Hh ) 2R CCHR IR I KRR o 7 o
1.3.2 fERrER 4L R M 2 %M GB5009.168-2016
(EMZ2EZRE S IRRR I E ) s

BRI 52 B R 4 WO+t — 2 1B ek

i KRR EUS , A 2 mL 2% S A La
PV W, 85 C /K AR HH 7K I 30 min J5 , A 3 mL 14%
SIRAL T A, ARSEK 30 min, KA SERRE 2
FEWLIEEOEPIA 1 mL IEC &S, Z%AH 2 min,
e 1T he BCHEWEW 100 L, FHIECESERS 1 mL,
it 0.45 pm PRI, EHLAFI

SR EE S . TG-5MS (30.00 mx0.25 mmx
0.25 um); PERECREE A 290°C; SSAMENES, B0
M 1.2 mL/min; FHERT : 80°CA#4F 1 min, A 10°C/min
FECRTHEZE 200°C, 4k2:LL 5°C/min ERTHE £
250°C , fi2J LA 2°C/min B ZE T 5 270°C , £ FF 3 min.

Bt s BRI EE A 280°C; MLESHERL A
70 eV; B HAEF A 30~400 m/z,
1.3.3 RABRA RN E ¥ GB 5009.124-2016
(EME2EZRE BahaEmmile ) , XA
IR A 3 AT G 5E .
1.3.4 WL EIx S R IED R A AR B Sk
A HZUFAO) AN B A ZHZY(WHO) 1973 4F I
S FE IR VE 43 A v 2 4 X0 25 7R 1 AR A L R A =
AT R, DAL /7 (amino acid score, AAS).
Ak % P 43 (chemical score, CS)F1 75 & FE MR +5 %X
(essential amino acid index, EAADTEE LA A&
R EEIRE SR M CRLLMSE, 2020), &I
il B 10 2 B R T A =R O R (T
B %)M S (T3, %)>6.25%1000 #0545
P15 AAS. CS fil EAAI i, FAO/WHO ¥/ =0
FEAE AN 20 S AR P FUE (5 IR Xu 55(2014),
135 A#MAEFSH  FERETAEET LS GRS
45(2018), ICP-MS Z:%§: Gy K 1550 W, %1k
IR 2.7°C 5 SREERIEN S mm; BHSRLHE N
14 L/min; #PISME N 0.8 L/min; FALS K
0.9 L/min,
14 EHELIE

K SPSS 17.0 #K {4 XS K dig b AT Ab HE, SEge e
3, SERLIX+SDFEIR, DL P<0.05 NEFE, P>0.05
ARG

2 ZER59H

21 EFREFHMOMNELR

EMEAEA SRS IR SRR, AT
BT B RS — AR AE o AN [R) HUAR 14 5 57 £
HAEFRAN AR ERES . W3R 2 Pos, WA
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LB 13 A NS 75 /7 M s e S =4 =
0 s ERAIG, H A K S ML 7 i A8 A6 T S I I, 3
5 4 22 fid (Acipenser baeri & xAcipenserschrenkii Q)
(FE3R A, 2017) )R AL AR B AR L, Sl T2 )5
AN R 3 R RS A R R 23 Ry

8.41%. 8.10%F1 7.48%, MM &m0 HN 71.40% .
68.00% 71 63.08% . HLAR Wi 7 143714 15.89%.19.71%
1 24.88%, VLBAXT T T I3AEEMM T, £H SN,
KA R 1 & sl sy, MR 09 & Ik, H2:
S B (P<0.05),

®2 EHBEREFRMSMNESERCUHELET, %)

Tab.2 Basic nutrition composition of 4. personatus (in wet basis, %)

L% Size 7K 43 Moisture K45y Ash HL#E M Crude protein HLAE WG Crude fat
/N Small 74.07+0.29* 2.18+0.11° 18.5440.12° 4.13+0.40°
FRREME Middle 73.62+0.48° 2.14+0.07% 17.94+0. 34° 5.20+0.22°
KHAE Large 71.914+0.33¢ 2.10+0.04° 17.72+0.43¢ 6.99+0.27%

22 KBSEBAMSIWER

LK@ IERA L 3, HISEAA/ZAA
i 40%, £54 FAO/WHO XI5t 28 11 094 %8 ke o 76
IR M I, Glu, Asp. Lys Al Leu S## 5,

#* 3 EHEKEBIEEBARL, TR, ¢/100 g)
Tab.3 Amino acid composition of A. personatus
(in dry basis, g/100 g)

4 Content

= 2y S
Amiﬁ%ﬁiies AMEE RS
Small Middle Large
KITEREBR Asp  7.06+0.16° 6.40£0.11°  6.00+0.30°
I R Thr* 3.46+0.03% 3.08+0.02°  2.88+0.09°
22 % Ser 3.2040.11° 2.90+0.02*  2.74+0.05°
AER Glu 10.3+£0.21° 9.17+0.34°  8.48+0.17°
H& R Gly 4.07+0.12° 3.79+0.37°  3.64+0.11°
NER Ala 4.64+0.45° 4.16+0.17°  3.91+0.05°
KPR Cys 0.7120.01° 0.63+0.01°  0.58+0.01°
HE R Val* 3.65+0.02° 3.27+0.14*  3.06+0.22°
E AR Met* 2.28+0.01° 2.09+0.19"  1.84+0.07°
SRR le* 3.1740.18° 2.86+0.06*  2.69+0.07°
TLE R Leu* 5.83+0.23° 5.23+0.04°  4.91+0.09*
& &R Tyr 2.73+0.08° 2.42+0.04*° 2.23+0.12°
KN R Phe* 3.02+0.13% 2.7240.03*  2.60+0.03°
HHE R Lys* 6.53+0.13° 5.94+0.21° 5.57+0.12%
ZH &R His 1.98+0.04* 1.78+0.11°  1.65+0.05°
&R Arg 4.56£0.30° 4.10+£0.09"* 3.82+0.13°
N %R Pro 2.9840.11° 2.61+0.02°  2.42+0.11°
ot g A L
ﬁi’iﬁt“%@“‘é‘i 27.94+0.73° 25.1940.69° 23.55+0.69°
;E“éﬁ%%ﬁ&'g‘i 42.23+1.69¢ 37.96+1.24> 35.47+1.10°
BAHEMBESAA  70.17+2.42° 63.15£1.93° 59.02+1.79°
SEAA/SAA/% 39.82 39.89 39.90
SEAA/SNEAA/% 66.16 66.36 66.39

He o TR
Note: *: Essential amino acid

Cys W& A%, Glu 1 Asp J2 1 B 1Y ff R 2 KL 1R
H Asp FELR4OME . B I H 77 1 AT AR 4 1 2 sk
(Mohanty et al, 2014), AN[RIFAS G Efifa, LR
Fh2EFN LB FEAR — 30 JF H MG/, K i LR
R

23 AEAEFMEITFHER

it B8 FAO/WHO #1831 24 55 R 1 49 s o AR 2K
(AAS)FI 42X 8 86 F R A2 PR bR R (CS), 43
ST R TR A T A fa i EAAT (A RLEE Trp),
ZEWANFE 4 R, HHE AAS 4HTSE RAT A, KA
F14) 57— B it i 2 S Rl 21 R, 55 R M 2 S R
SRR WRAE CS AT, HAS — BRI M A R
H A IR (Met+Cys), 5 — PR 1 22 B 2 o 451 2
iR, H Lys SR E L8 1d T FAO/WHO Fl4 38 HE
PIHEFA M, 7T LA K A 28 W i I 2% 34 %
Lys AR RSN, SCEUHE =AY & E R R . 3t
EIRFIR, B T ) T S R R 4 R ST
NIERBE A TTA A, IR T X AR
FEF M EPR & (EEES, 2010), 1 EAAL 2N
EATEFRMERE e Rz —, BERK, R
BRI R o e 4 n AL, NI T A A0 ) EAAL
fEfersr, A 90.75, "hAERLKE FICH T fa EAAL
HAHZEAK, 430K 85.74 F11 86.04,

24 PERREBRAERMSIER

SR FHAAH €8 1% — 3T 135 v 7 A A LA Aok I i
25 iRl fR,, H, ZAMEMIENFR(PUFA) 9 Ff
AL FIE T2 (MUFA) 6 R, 1K D72 (SFA)
10 Fl, HARZERINZE 5 R, eI RR & 1 ,
AN REIAK S A0 D R A A A3 156.69
236.42 1 282.61 mg/g, 25 & (P<0.05), /M £
fifarh PUFA. SFA. MUFA & &853510 83.17. 41.71
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Tab.4 Nutritional evaluation of essential amino acids in muscle of A. personatus

AT R AR  FAO/WHO WP A MEE 2N ER AT EE IINEILAR BRbIW KA
Essential FAO/WHO standard Whole-protein score rating Small Middle Large

amino acids mode/(mg-g ™' prot) /(mg-g™" prot) AAS CS AAS  CS AAS  CS
Ile 2.50 3.31 1.11>  0.84 1.05> 0.79 1.07° 0.81
Leu 4.40 5.34 1.16 096 1.09 0.90 1.11 0.91
Lys 3.40 4.41 1.68 130 1.61 1.24 1.62 1.25
Met+Cys 2.20 3.86 1.19  0.68" 1.14 0.65' 1.09 0.62!
Phe+Tyr 3.80 5.65 132 0.89 124 0.84 1.26 0.85
Thr 2.50 2.92 121 1.04 113  0.97 1.14 0.97
Val 3.10 4.10 1.03' 0.78* 0.97' 0.73° 0.98! 0.74*
EAAI 90.75 85.74 86.04

TE: 1 R IERR ; 2 5% T IRWIPE AR

Note: 1: First limiting amino acid; 2: Second limiting amino acid

®5 EHBREHBRAMNESROI T, mg/y)

Tab.5 Fatty acid composition of 4. personatus

(in dry basis,

mg/g)

& & Content

B R iR
F’j;’iﬁfgd /NI RS
Small Middle Large

C10:0 0.01£0.01°  0.06+0.01°  0.05+0.01°
C12:0 0.11£0.03°  0.18+0.09"  0.27+0.05"
C13:0 0.07£0.03  0.15+0.06"  0.11+0.03"
C14:0 9.35+£0.12° 13.90+0.17° 16.82+0.13"
Cl4:1 0.11+0.03°  0.16+0.05°  0.24+0.05°
C15:0 1.43£0.04°  1.95+0.02°  2.10+0.08"
C16:0 20.66+1.77° 31.39+1.11° 36.38+1.21°
Cl16:1 10.99+0.21° 20.30+0.33% 28.03+0.27°
C17:0 1.1740.04°  1.27£0.08°  1.09+0.04°
C18:0 8.7740.11° 10.98+0.14° 11.71+0.21°
C18:1n9¢ 15.65£0.27° 28.58+0.33" 33.58+0.41°
C18:2n6¢ 3.25€0.03°  4.00+£0.03"  3.66+0.02°
C20:0 0.59+0.01* 0.56+£0.01°  0.61+0.01°
C18:3n6 0.33+0.01* 0.27£0.03°  0.33+£0.01°
C18:3n3 4.80+0.04°  5.01£0.11°  4.04+0.21°
C20:1 1.01£0.07°  4.68+0.08° 15.17+0.21°
C20:2 0.50+£0.01°  0.66+0.01°  0.68+0.02°
C20:3n6 0.41£0.01*°  0.17+0.01°  0.38+0.02°
C20:3n3 0.56£0.02°  0.69+0.03*  0.70+0.05"
C22:1n9 1.4440.06°  7.28+0.23° 22.32+0.39°
C20:4n6 0.28+£0.01°  1.04+0.01"  1.94+0.02°
C20:5n3 21.51£1.51° 31.7542.76° 34.48+1.41°
C24:0 0.26+0.03°  0.24+0.07°  0.17+0.01°
C24:1 2.61£0.03°  4.03£0.41°  4.57+0.23°
C22:6n3 51.86+1.55° 67.1242.43° 63.18+1.27°
HIFIAG TR 5 41.7142.19°  60.68+1.76°  69.31+1.78°
TSFA
BAREHMAEITR 31.8140.67° 65.03+1.43° 103.91£1.56*
B IMUFA
ZAMHPENTTR 83.1743.19° 110.71£5.42° 109.39+3.03°
B SPUFA

F131.81 mg/g, HHUEEMifap PUFA. SFA. MUFA &
B4 110,71, 60.68 1 65.03 mg/g, KHLKE T At
#1 PUFA., SFA. MUFA #4350 109.39. 69.31
F1103.91 mg/g, HHUAEHE T E) SFA Al MUFA % 848
R, KHAREEN T MUFA Fll PUFA &85 5 .

3 FORN[E G E /it PUFA YL C20:5 n3 (EPA)FI C22:6
n3 (DHA)N &, /MRS th EPA Fll DHA 5 #4751
ii PUFA fY 25.86%711 62.35%, I HLASFESh o EPA Al
DHA &350 28.68%F1 60.63%, KHAREE N
EPA Fl DHA & &843 55 31.52%H01 57.76%, EPA H.
A RGO LA R . BRI | 8 5 R Sl K ok R A AL
GU)RE, DHA f3FR “MisE4” , X AZEE SR
KH B R EE (KIS, 2013); 78 MUFA 1, C18:1
n9c Ml Cl6:1 FmI%iim; SFA LI C14:0. C16:0 Fil
C18:0 N F, X5 (4dristichthys nobilis) (X €45,
2017) . K B & # i (Thunnus obesus) (X) 4 K 5%,
2013). =3 (Salmon salar)ZE (R IEWSEE, 2011; FR4l
2, 2019) BT 5T 45 SR 5 A A

25 ETHTEDHER

TCHLICE B Hras RN 6 Firs o 76 1 i fa
JLERY, Na W& R, HIKE K. Mg fl1 P, Na
K JCEXEATTBIEE . R T A 2 L
MAPER EEEH GBS, 2013), Mg TR EZF
W ARG 70, TT AT Na B K 40, A 4i s m 8%k
KEFEH . P CHEN S Ca 54 MWAUE BT 15, Wt
A S 5Y AR, AR R

GRS, Zn M Fe WY& R, X 2 FiocE
R ANRT R E R L WM EITER . Fe FERASEH .
Y M A R 223 A T T R EE AR . Zn
J2 22 PR %) T B A BT A3, BRI 4 R A A 1 AL R
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E R, S8 TR E BG4, 2019),

Pb. As. Cd. Hg I Cr 2EAWEHEMIIREE
JCER, AR As Tl Cd 233G ISR 1 XU
A B Hg WIS i ph & i . G ER AR MR B s
JERGA IR ZE, 2016). Pb HAEHHE & &= ™ & A AT
PE, CoO Rl LGP E | T . R RB R
AN, AR, EAF. B MER%E.
RGNS, (YA RRA, WAl aEscy
XA 5 MR TR (B BOSE, 2017). K 6 45
Won, 3 FORFERUASEE SR 5 R F TR0 & AT
4 GB 2762-2017 & FHE 4 JE B & (Pb 0.5 mg/kg; Tt
LA 0.1 mgkg; Cd 0.1 mgkg; HIHEK 0.5 mgke;
Cr 2.0 mg/kg)AHICEESR , Hirpr, Pb, Hg Hil Cr JLR W
SR T EAREOK

*6 EMBAXNRESENELERC THID
Tab.6 Mineral element contents in muscles of
A. personatus (in dry basis)

FHLITEE & Content
Inorganic INKILKE R KHNHE
clements Small Middle Large
HEIEE Na  1.54£0.10°  0.82+0.07°  0.63+0.4°
Constant  no  0.1840.03°  0.14+0.01°  1.13+0.03
elements
ekl P 0.02£0.01°  0.02£0.01°  0.02+0.01°
0.39+£0.02°  0.43+0.03*  0.43£0.01°
EIEE Zn 47.0020.31° 45.00£0.17°  40.80+0.22°
Trace  Cy 4304006 3.40+0.07°  3.00+0.12°
elements
(mg-kg) Mo  0.20:0.01* 0.08£0.01°  0.05+0.01°
Fe 31.50£0.41% 27.40£0.27° 29.50+0.15°
Co  0.10+0.01* 0.07+0.01®  0.04+0.01°
HEITLE Pb  25.00£0.57° 26.40+0.39° 39.40+0.44°
Harmful = Aq 6520174 94.80+1.77°  92.00+1.7°
elements
fugkg!) Cd 55.00£2.7°  5540+1.65" 50.70+1.34°
Hg  3.10£0.04° 2.00£0.06°  4.00+0.03°
Cr 82.50+2.45° 87.10+3.97° 103.90+3.22%
3 #ig

B AR B R A A B R
AR, AR R B A AT A TSR, (H H AT
FEESRIEN T T BT SR o AR B, A TRELRS £
A3 11 UL PR T A B R 21 A AT 3 M 25 5 (P<0.05)
EM A QRE) IS BN, WUA K Koy HEA
R, ML SRR, R, K RO D5
AT WA, (RIS, KO G R A T A R T

Wi ; 3 FRE S 4 S FAO/WHO 77 & 18 5
FIRIAEAR S . MY AAS Mrgs T, R AR
— PR S R A AR, 5 PR M R N
AR ; M CS PFormT A, HAS — R = S5 o
it A F R (Met+Cys), 5 PRl Pk & LR h 45 & IR
YR EAAL B VT AL, /NEILAS A 00 8 52 M 5 s o

3 AR HUAS AR S IR Y 10 B SFA (6 Ff' MUFA
19 Fl PUFA, 2 ,PUFA &t Ee i, 435K 53.08% .
46.83%F138.71% ,MUFA i b 43514 20.30%.27.51%
M 36.77%, SUFA L5351 26.62% . 25.67%F
24.52%, EFEHASEA, EPA Sk PUFA BYLL
Bk, DHA &AL, Efifas S AR E
Fle R ICE, W RICE Y Na fl K LR S mii,
M ICE T Fe Ml Zn M & EE8E, R, 3 FPe sy
K P, As, Cr. Hg il Cd 5 fifiEo0%, (HE
T EHCEKR

2 % X B
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Nutritional Composition Analysis and Quality Evaluation of
Different Sizes of Ammodytes personatus

LIU Shengnan', WANG Shanyu'?, CAO Rong', ZHAO Ling', LIU Qi'”

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China;
2. Jiangsu Ocean University, Lianyungang, Jiangsu 222005, China)

Abstract To determine the nutritional value of three different sizes of Ammodytes personatus, basic
nutrient, amino acid, fatty acid, and inorganic element composition were systematically analyzed. The
results showed that the lower the weight of A. personatus, the higher the content of moisture, ash, and
crude protein and the lower the content of crude fat. Glutamate, aspartate, lysine, and leucine were the
most abundant among the 17 kinds of alternative amino acids in 4. personatus. The lower the sample
weight, the higher the total amount of hydrolyzed and essential amino acids. According to the result of
amino acid scoring (AAS) analysis, the first limiting amino acid of A. personatus was valine, and the
second limiting amino acid was isoleucine. According to the result of chemistry scoring (CS) analysis, the
first limiting amino acids were sulfur-containing amino acids (Met+Cys), and the second limiting amino
acid was valine; the essential amino acid indices were 90.75, 85.74, and 86.04, respectively. The fatty acid
compositions of the samples with different specifications were significantly different. According to the
three samples of small, medium and large weight, saturated fatty acid contents were 41.71 mg/g,
60.68 mg/g, and 69.31 mg/g respectively; monounsaturated fatty acid contents were 31.81 mg/g,
65.03 mg/g, and 103.91 mg/g respectively; and polyunsaturated fatty acids (PUFA) contents were
83.17 mg/g, 110.71 mg/g, and 109.39 mg/g respectively. The larger the specification, the higher the
proportion of eicosapentaenoic acid and the lower the proportion of docosahexaenoic acid in PUFA.
A. personatus was found to be rich in a variety of inorganic elements needed by the human body; the
contents of Na and K were the highest among the major elements, and the contents of Fe and Zn were the
highest among the trace elements. This study have shown that A. personatus is a high-quality fish with
high nutritional value and delicious taste.
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