R EmiB Modern Food Science and Technology 2022, Vol.38, No.3

BREEFRAS SN

EHME, XHET”, BEM, T4mW’, EHE°, HEXE’
(1. MFR R E R A RG], #dKi) 410000) (2. LigA#RFRARFR, Lif 200000)

WE: ATH—F T SR, RS LOMAE, ZHRTEEZTRRS. BER. BWRABRT HAEA TR
ATTARMGAT, FEATHEBERIMAGAT T 0. L REN: 62 &K EG . AEH ARG E0HS A H 75.67%. 1638%. 5.05%
Fo 2.31%, 6 B F HASME 17 AFEIRER, LFRARE ZHRBREFHRILS (EAATAA). LF IR E I L F ZILBR AL A1)
(EAA/NEAA ) 5514 40.49%7F= 68.06%, 74454 FAO/WHO #)3# 474 (EAA/TAA £ 40% %24 . EAA/NEAA>G0% ), % & 3k
A 37 AREER, R =T AR (EPA) A==+ —#k-ckBR (DHA ) #4484 31.74%, n-3/n-6 14 (5.58) i& & F FAO/WHO
WHEHAFEE (01~02). BEFFAELTRGMA Ca (74423 mg/100g), HEAELFRSMA Fe (224mg/100g). %L,
88 X —H 5 EOIKIEN . BINRR. B BRAT MR LEFS . Wl ERMEFEHNARTR. BARTARE M, BMA
FE ST R AR TR A,

KIRIE: 62 & TARORSS AUAE RWE AR

MERS: 1673-9078(2022)03-41-48 DOIL: 10.13982/j.mfst.1673-9078.2022.3.0706

Nutritional Components Analysis and Evaluation of

Anchovy (Engraulis encrasicholus)

LING Shengnan, LIU Teyuan'", CHEN Xueye®, WANG Hongli?, WANG Xichang?, SHI Wenzheng?
(1.Jinzai Food Group Co. Ltd., Changsha 410000, China)
(2.College of Food Sciences & Technology, Shanghai Ocean University, Shanghai 200000, China)

Abstract: In order to further understand the nutritional value of the anchovy and improve its added value, the contents of its main
nutritional components, amino acids, fatty acids and mineral elements were hereby detected and analyzed, and its nutritional value was also
evaluated. The results showed that the contents of moisture, crude protein, crude fat and ash in anchovy were 75.67%, 16.38%, 5.05%, and
2.31%, respectively. A total of 17 amino acids were detected in anchovy, and the proportions of essential amino acids to total amino acids
(EAA/TAA) and essential amino acids to non-essential amino acids (EAA/NEAA) were 40.49% and 68.06%, respectively, which fully met the
recommended standards of FAO/WHO (EAA/TAA at around 40%, EAA/NEAA >60%). 37 fatty acids were detected in anchovy, of which
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) were 31.74%, and the n-3/ n-6 value (5.58) was much higher than the daily diet
recommended by FAO/WHO (0.1~0.2). The highest major element of anchovy was Ca (744.23 mg/100 g) and the highest trace element was Fe
(2.24 mg/100 g). To sum up, anchovy is a high protein and low-fat fish resource, with rich and balanced proportion of amino acids, fatty acids
and mineral elements and high nutritional value. This study can provide a theoretical basis for processing, transportation and product
development of anchovy.
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HI=C,,+Cy, 4)

I= Cio+4%Cu +Cigo (5)
> MUFA + Y PUFA

Tl = C14:0 + CIG:O + C18:0 (6)

0.5x Y MUFA +0.5x > PUFA(n-6)+3x Y PUFA(n-3)+

AF:

MUFA ( monounsaturated fatty acids ) ——3& R af=5 784,

PUFA (polyunsaturated fatty acids ) —— % Rafeflg 5L,

SIRIECA FAR & S A A LY H R P AHZ (Food
and Agriculture Organization/World Health Organization,
FAO/WHO) I SR VE o b FINS B B
FEFRAE A AR MR E4> (amino acids score, AAS)-.
W2 3E4r (chemical score, CS) Al FERA R IEEL
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Table 1 Comparison of nutrient composition of anchovy and
other fish (%, fresh flesh weight)
GES Ko o HLRE HEEG
fifd  75.67£0.43 2.31+0.39 5.05+£0.21 1638+2.29
F ol 80.07+0.81 1.17£0.05 0.53£0.14 20.07+1.33
FAE &M 764240.12 1.30£0.04 4.49+0.16 17.25+0.20
H el 71.64£044 123£0.04 9.44+029 18.56+0.29
2 75874088 1.1940.02 4.45+0.17 20.25+0.21

JEED 7641 1.43 1.78 15.24
488 68774062 1.20+0.25 10.38+0.87 19.65+0.45
KE&LT 7655 1.16 0.57 17.72
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Table 2 Composition and content of total amino acids in anchovy

I H AR 4-%/(mg/100 g) P t1/%

7 #B (Thr) 169.98+48.46 4.62

HAF (Val) 194.32+51.30 5.28

FERAH (Met) 126.41+35.27 3.44

T BAAB (EAA) FREE (Ile) 175.11+48.23 4.76
ZRE (Leu) 322.33493.80 8.76

RAEE (Phe) 165.90+47.68 451

AR (Lys) 315.62452.19 8.58

ERAZER (Asp) 367.37+96.53 9.98

#2523 (Ser) 151.96=44.11 4.13
52 (Glu) 516.84+12.92 14.05

H&AE (Gly) 192.12439.15 5.22

BE EAE (NEAA) REIR (Ala) 247.29+63.71 6.72
BERER (Tyr) 138.06+40.38 3.75

AR (His) 130.37+34.36 3.54

AHAE (Arg) 243.23+65.73 6.61

M £ (Pro) 151.03+31.37 4.10

FIELEE (Cys) 21.11+3.67 0.57

ERAB (TAA) 3679.62+51.16 100

%3 RASHERSIBEEA. FAO/WHO SEBMIRERNLLE

Table 3 Comparison of anchovy amino acids with egg protein and FAO/WHO amino acid standard models

bF AR FAO/WHO £ABARX/(mg/g) BEFZFAOMEE/(mgg)  AAS CS
TR 40 49 0.72£020  0.59£0.16
TRBR 70 81 0.75£0.22  0.65£0.19
HEBR 55 66 0.94+0.16  0.78+0.13
R E R 35 47 0.69£0.23  0.51=0.17
EE Y S 60 86 0.83:024 0.58+0.17
HRBR 40 45 0.70£0.20  0.62+0.18
HEPR 50 54 0.64+0.17  0.59+0.16
EAAI 0.47

HHE% 2 ATAn, SRafUL IRl 17 Fha 5,
Hrp 7 FubFEEIER (EAA) A1 10 FeEQb LR
(NEAA), THM & (TAA) 153 3679.62 mg/100 g,
it (PSRN IST 4. I REERR PRI b s
(8.88%), HUCNIIERE (8.70%), WIREM AR
et E NI H B B PR RG, BRI
BEIITHAE, SEHRIEL T R S R & Bt e
(516.84 mg/100 g), XHZTIEM (164 mg/g HHFD Al
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Table 4 Fatty acid composition and content of anchovy (mg/g)

Jié B SF JiE o B £F
C4:0 0.01£0.00 C22:0 0.09+0.03
C12:0 0.07+0.01 C20:3N6 0.06+0.01
C13:0 0.03£0.00 C22:1N9 0.04+0.00
C14:0 3.09+0.24 C20:3N3 0.12+0.00
Cl4:1 0.01£0.00  C20:4n6 (ARA)  0.64+0.04
C15:0 0.41+0.03 C23:0 0.03+0.01
Cl16:0 9.78+0.53 C22:2 0.18+0.01
Clé:1 3.60+0.21 C24:0 0.09+0.02
C17:0 0.41+0.03 C20:5 (EPA) 4.62+0.20
C17:1 0.23+0.13 C24:1 0.25+0.01
C18:0 2.64+0.15 C22:6NS (DHA)  7.12+0.30
CI8:IN9T  0.03+0.01 XSFA 18.51+£1.28
CI18:IN9C  1.59+0.20 XMUFA 4.26+0.36
C18:2N6T  0.02+0.02 YPUFA 14.224+0.80
C18:2N6C  0.53+0.06 YUFA 18.48+1.15
C20:0 0.20+0.01 XFA 36.98+2.44
C18:3N6 0.10+0.02 n-6 PUFA 1.35+0.34
C20:1 0.12+0.00 n-3 PUFA 7.51£0.15
C18:3N3 0.27+0.04 n-3/n-6 5.58+0.27
C21:0 0.02+0.01 Al 0.70 +0.08
C20:2 0.56+0.10 TI 0.50 +0.06
EPA+DHA  11.74+0.50 HI 0.10+0.00

7E: SUFA KT IaA s i 648, SFA R TS s
A%, AP B4 ERT 10 pg/g 498 B,

B 4 0I5, SRS 37 FIIRWIRG, Qs 17 F
HIFIAENTR (SFAD. 9 FEAAEFIENTE (MUFA).
11 M2 AR (PUFA). SFA. MUFA. PUFA
b7 G 0T R 1 E A B A il A 50.05% « 11.52% A
38.44% . fiftfh 55 i gt e IR I ARG (C16:0),
5 015 ST 0 (R L o R A 4t 25 PO RIT A ) 4
(45—, A CRE ] PUFA BAFEIMLAE. T
M R A KR B, [FRY, PUFA
BEMINBE LA AR, BORRALA 2y P, 5L
BRI, BRI PUFA S (38.44%) ki T
SR (19.0%) B9, W oK A (35.86%)
291 (MR T-HE6 (41.92%~48.27%) BO. Tififa g
PUFA Ll DHA (C22:6NS) 1 EPA (C20:5) N¥E,
m B AR TR I EL A5 73 3N 19.24% 01 12.50% . Frh
DHA &5 T & trita (2.10%) PURIK#

(5.54%) P, EPA &Eime T kit (3.08%) P2,
fitth n-3/n-6 {HH 5.58, ET FAO/WHO ##EH
WHEE n3/m-6 (0.1~0.2) B3, EIHERA T LIVEA n-6
M n-3 RIEWITRM EEREQRIR. SEANLA AL TI
A1 HI 205125 0704 0.50 F10.10, & TA4-AIER
(] AL F1 TI (AL 0.72 #11.00; TI: 1.06 F1 1.58) 3433,
Ut B TR TR AN AN R R s, BRI Ak
M A Sh K PERE RN AR T R VR o

24 Y REEREFITN

TEANEL TR L RE TR Z — P A
VIR GUMGE R IEH A BRI Re L TR IR, 5S4k
F I FENLAE R DIAHSE, TN I 2 A 2 ) A et
FEARANK]. WP N AR AR A R, BT AL A8
b AN R AT,

wmE 1 pos, by RS EEE, SRR
[ ICE N Ca (74423 mg/100 g) , HUKIK N K

(359.51 mg/100 g) . Na (271.00 mg/100 g) HI Mg
(56.55mg/100 g) , TMyR/K R, il S S i s
() H B C 2N K (317.29 mg/100 g AT 1162.42 mg/100
@) U0 K i 3674 fr R SR8 v 2 B e i OO BT
ZI4 K (574.58 mg/100 g F1 559.20 mg/100 g) 1,
SRR RAK L RS B 1
WEITE N Ca (32.62 mg/100 g) B, S5AMIF4E R
R KP= S P & BN R AT e S A KR
F. Rt LA P R G R (B 2D & Bl Fe(2.24
mg/100 g) , Sflifh (548 mg/100 g) PO, FEf s
1 (3.52 mg/100 g) P%, oKt 220 154 (5.40 mg/100
g) U8 35 HIHELn (3,01 mg/100 g) A n R4S,
FARFF—E, MK Ml S R R 2 R TR N
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Zn (8.09 mg/g) P, fif4a 1 Zn {158 (1.72 mg/100 g)
T (0.89 mg/100 @) M7, (EX Tl &8 (2.61
mg/100 g) P, 7 Mn (& & (0.37 mg/100 g) &T
Hee P, XIRSCYE st @ LA 7S Zn
[P E BN 7.98+0.62 ng/g, SAKSLIGZE AT . IEAF,
i e HR ORI A T & Se (0.03 mg/100 g) Al Cu
(0.04 mg/100 g). I REIG 5 N A4 Goss J RN P BT e i
M2 538 I RERE MR ISCRIF . Htk, &% &
PRt 45 R T4NFE Feu Zn A1 Se S5 TCER, W1EN
AT NARTER TG 3R 1 R SRIR, Yk B TR AT LA
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Fig.2 Comparison of trace elements of anchovy and other fish
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