< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

7[RRI 4 B 57 AR50 B A R 2T

Ko, 2R, RAEER, A W, B

Analysis on the Nutritional Components and Texture Characteristics of Prefabricated Grilled Fish with Different Fish
Species

ZHANG Yan, WANG Shengkai, NIE Qingyu, FU Xun, and FENG Tingting

TEZR B2 View online: https://doi.org/10.13386/j.issn11002-0306.2023010082

TR BERRER  HA S

Articles you may be interested in

FYIE NSRS S B B SRR R S ik Jg

Research Progress on Raw Material Development, Processing Technology and Nutritional Properties of Plant Based Meat

£ Tl BHE. 2021, 42(3): 338-345,350  https://doi.org/10.13386/j.issn1002-0306.2020030365
AR XA T 5 R 80 B T4 4

Analysis of Nutritional Components and Processing Characteristics of Lotus (Nelumbo nucifera Gaertn.) Seeds from Different Regions

i Tl RHE. 2019, 40(1): 96-100  https://doi.org/10.13386/1.is5n1002-0306.2019.01.018
AN]SR R B 26 A A A A AR 1 4 75 B 3 5 i)

Effects of Different Drying and Grinding Methods on the Powder Characteristics and Nutritional Components of Auricularia nigricans

Powder

i TR . 2021, 42(1): 96-100,109  https://doi.ore/10.13386/1.issn1002-0306.2020030158
PR AL E SR . BUREE . KRE S

Nutritional properties,texture characteristics and volatile flavor compounds of bread containing different grain flour
rih Tl RHE. 2018, 39(4): 21-27,32  htips://doi.org/

OFf 2 AL E TR IR 70 A S AR

Analysis and evaluation of nutritional components in 6 species of Dendranthema morifolium

£ Tl BHE. 2017(08): 346-349  https:/doi.org/10.13386/j.is5n1002-0306.2017.08.059
AN T 7 LTS 3R 00 5 B R T He 3

Analysis and Comparison of Nutritional Components and Aroma Components of Brown Sugar with Different Processing Methods

i Tl RHE. 2021, 42(19): 43-55  https://doi.org/10.13386/1.is5n1002-0306.2020120282



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023010082
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020030365
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.01.018
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020030158
http://www.spgykj.com//article/doi/
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.08.059
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020120282

5 44 % 5 22 ) i Tl B Vol. 44 No. 22
2023 4F 11 H Science and Technology of Food Industry Nov. 2023

st EETT, B K, A5 AR JSURE B R £ 0 5 IR o SOBORRRE A (7], B AR, 2023, 44(22): 233-240. doi:
10.13386/j.issn1002-0306.2023010082

ZHANG Yan, WANG Shengkai, NIE Qingyu, et al. Analysis on the Nutritional Components and Texture Characteristics of
Prefabricated Grilled Fish with Different Fish Species[J]. Science and Technology of Food Industry, 2023, 44(22): 233—240. (in
Chinese with English abstract). doi: 10.13386/j.issn11002-0306.2023010082

© ST -

AR ERL IR SR B SRR
AL T

ik ', EXZFL,BEE G A, IBEE
(1.9 &k =9 Bk F 1R RAARARLF IR, T % 404155;
2. F KT M A 2 B I BT, F X 404000)

Sl

H EARTAREKREE F A ST KMEL, FARAFE B ESHELLE, L6HF LKKRSE IR
B SRR, HITERRD BB, EREN, 6 AHEERSFRASEELREE LT (P>0.05) , &4
BN 21.87%~24.28%, RITEEHEMK. DA, RARRAMAREESD, LEALREEALE 7.71~9.42¢/100¢,
A, e EXZ oL FALBRAERG, AARTEe ¥ s, XBe, 0o FTHHRALBRLEZH. 6
Mo FH AAREE AL LHE L 40%, RRAGHWE QR RBEALRITFS, 6 X9 FH —TRFI AL
BN ERBR+F AR ; oL TAARBERS, EARTIFE, 6B EELLH 2 HEHKR, LAKSHL
Bleg oA SR, T &, XS bBIN_THIHKR., — T S HRFARMBHR, LRI THRN
i, BFETRSHH, ERBIRGEBOATEE>XGE>WE>T o> e>ME, NAMFHFT T, FIEL,
Aoty frlGr 2 E (P<005) & THAENRERES REMKTREFES THFiEHFEs, X5
BAA D EEE, 6K KENFAGEEHHRREAMELR, AEREREE, BFRFE, A+ FiEs. X
BE4dFHRFEETRR O R, BARAK &S HEF R, R KRG L7 F bR IRIE
R Rb, s, T, B AR S, A

FE525:TS254.4 SCHERFRIAAS: A XEHS:1002-0306(2023)22-0233-08
DOI: 10.13386/j.issn1002-0306.2023010082

Analysis on the Nutritional Components and Texture Characteristics
of Prefabricated Grilled Fish with Different Fish Species
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Abstract: To explore the development value of different freshwater fish productions of prefabricated grilled fish and realize
the diversified development of prefabricated grilled fish categories, an analysis was hereby carried out on the nutritional and
textural characteristics of prefabricated grilled fish processed from six common freshwater fish. The results showed that
there was no significant difference in the moisture and ash content (P>0.05), the protein content ranged from 21.87%-~
24.28%, and the fat content was low in all six types of grilled fish. Besides, the content of glutamic acid, aspartic acid and
lysine was high, and that of the total essential amino acids ranged from 7.71~9.42 g/100 g. Among them, that of common
carp and Wuchang fish was higher, followed by tilapia and grass carp, Wuchang fish, common carp and tilapia had a high
fresh amino acid content. The ratio of the essential amino acids to the total amino acids of the six grilled fish was about
40%, which was a high-quality animal protein source. According to the amino acid score, the first limiting amino acid of all
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six grilled fish was methionine+cysteine, common carp had the highest essential amino acid index, followed by tilapia.

Besides, a total of 22 fatty acids were detected in the six grilled fish species, which had a high proportion of unsaturated

fatty acids. Tilapia and Wuchang fish contained high functional fatty acids with a high nutritional value, such as

eicosapentaenoic acid and docosahexaenoic acid. Through the principal component analysis, the comprehensive score of

nutritional indicators followed the order of tilapia>Wuchang fish>common carp>grass carp>crucian carp>pincer fish, while

in terms of textural characteristics, the elasticity and chewiness of tilapia and Wuchang fish were significantly( P<0.05)

higher than those of traditional common carp and grass carp, and the hardness was lower. In this case, it could be tentatively

inferred that tilapia and Wuchang fish had a better muscle texture. As raw materials of grilled fish, all these six freshwater

fish were excellent protein sources, reasonable amino acid composition and rich fatty acids, among which, tilapia and

Wuchang fish produced prefabricated grilled fish with better nutrition and better taste. Overall, this study provides a

theoretical basis for the development of grilled fish in multiple categories and the extension of the "breeding+processing”

industry chain.

Key words: raw materials; grilled fish; prefabricated; nutritional components; texture characteristics
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ARt (Oreochromis mossambicus) . BA4(Cteno-

pharyngodon idella) . #8144 ( Cyprinus carpio) . flifh
(Carassius auratus) . £H (2% 24 5 5 SN, Ictal-
urus punctatus) . B (F 2 L5, Megalobrama
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1 mL/min; #FFEEE: 10 pL; SEAMGIIZFE < 254 nm.
1.2.3.3 ZFEMRIE S HPCE ER B Ol g2y
H 5 A= 2H 41 (Food and Agriculture Organization/
World Health Organization, FAO/WHO) £ 13 /1) 2 F&
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43 (Amino Acids Score, AAS) . fb2#1FE453 (Chemical
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Xof2H [A] 2 P A T 5 R 3R T 22 43 F FE AT 43T
P<0.05 FoRZEFWE,
2 HBRE5Sh
2.1 EXEFRS

KT B E IR ST OR A3 IR Sy FRR R
A ) SR A B K 7 &G LIRS 3R R0 L T Y B AR
BRI, 6 Pl 0 B L SR AT ILER 1. 6 FiEfa
KGN 55.6%~56.9%, K43 1.61%~1.78%,
IR FIIK 53 B2 AN 3 (P>0.05) . #Efaimigsk
H T AR afg Ui, 6 Fhid g i S E AR T
4%, FEHE TSR RT 21%, WEARIESE AW
R AT ES SRS IRME R FEZARYE, 6 Fi
D R 1 R W = R e R g = Do sk
=, IS PR | M N 22 R (P<0.05) . M5t
EAE & B T A A R E AR SRS, B o]
JE ORI K S 5 B B, T s, B e e Y
e et B U R i a4 1R, BRI N S fa
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=, S E s LR R & E AR E AR
2.2 REBREARRETFIFN
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(SR AE TR R PR ) o PNEIERR & 453 HT,
T R EIR, HORRA AR . =R, 5
SCHkHEIE —s U, b R ER S m AR E M4
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Table 1 Routine nutrients content in muscle of six kinds of grilled fish
. it (g/100g, fif )
W5 H — -
L E i il g0 fili e i KA
Koy 56.81+1.47° 55.60+1.00° 55.92+0.52° 56.31£0.56" 55.64+0.71° 56.91+1.38°
RSy 1.62+0.06° 1.75+0.06" 1.78+0.13" 1.68+0.05° 1.7240.09° 1.61£0.03*
HEH 22.3140.57° 23.59+0.63° 21.87+1.12° 23.07+0.57 23.01+0.44 24.28+1.30°
HHRE W 3.20+0.09° 2.05+0.09° 2.87+0.16° 2.67+0.06° 3.81+0.05" 2.38+0.11¢

AT R R Ba ) 0 35 25 57 (P<0.05); 322 R4, K 7M.
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Table2 Composition and content of hydrolyzed amino acids of 6 kinds of grilled fish

PR i (g/100 g)
AR - -
pZE i) Fifh A i Ao B
RAZR Asp 2.68+0.06" 2.67+0.04% 2.89+0.08* 2.030.11¢ 2.46+0.08° 2.96+0.05°
AAR Glu 3.97+0.05" 3.89+0.04° 4.02+0.11° 3.03+0.09° 3.55+0.13" 4.15+0.10°
HAR Gly 1.58+0.06° 1.33+0.07° 1.40+0.02° 1.35+0.08" 1.19+0.08¢ 1.62+0.04°
AR Ala 1.24+0.05° 1.12+0.09° 1.23+0.03° 1.02+0.06" 1.02+0.09" 1.24+0.02°
FAA 9.48+0.03" 9.01+0.09° 9.53+0.05" 7.43+0.29¢ 8.21£0.12° 9.97+0.18°
B Val 1.06£0.08% 1.0940.03% 1.19+0.05° 0.94:0.08° 1.03+0.06™ 1.20+0.04°
AR Met 0.56+0.03¢ 0.62+0.01° 0.73+0.01° 0.52+0.03¢ 0.59:0.02% 0.43+0.01¢
JRE R Thr 0.95+0.03° 0.88+0.02° 0.98+0.07° 0.85+0.08° 0.86+0.05° 0.96+0.04°
SR Tle 0.99+0.02% 0.98+0.02 1.07£0.06° 0.88+0.04° 0.92+0.05™ 1.06+0.07°
SRR Leu 1.86£0.09 1.85+0.04° 2.00+0.01° 1.63+0.01° 1.68+0.03° 2.02+0.07*
RN R ¥ Phe 1.03+0.03% 1.02:0.03% 1.120.03° 0.99+0.06™ 0.92+0.06° 1.10+0.02°
M Lys 2.160.15° 2.13+0.03° 2.34+0.07° 1.89+0.03¢ 1.96+0.04° 2.39+0.03°
EAA 8.61+0.18" 8.57+0.01° 9.42+0.06" 7.7140.08° 7.96+0.05° 9.17+0.09"
225 [ Ser 1.00£0.07° 1.01£0.05° 1.02+0.06" 0.92+0.07° 0.92+0.17° 1.01+0.04°
=R His 0.57+0.04° 0.73+0.02° 0.6940.06° 0.65+0.08" 0.45+0.07° 0.66+0.04"
TR Arg 1.47+0.09% 1.3540.04% 1.44+0.04% 1.21£0.08° 1.25+0.11¢¢ 1.53£0.06°
[ Z & Pro 1.040.09° 0.91+0.02* 0.93+0.03* 0.89+0.02 0.83+0.04° 1.01£0.09%
% MR Tyr 0.78+0.04 0.79+0.02% 0.83+0.04° 0.69+0.05" 0.74+0.04* 0.85+0.01°
NEAA 14.33+0.07" 13.80+0.13° 14.44+0.1° 11.78+0.26° 12.40+0.13° 15.03+0.23°
LTAA 22.94+0.25™ 22.38+0.14° 23.86+0.04 19.49+0.33¢ 20.36+0.14¢ 24.19+0.15°
SEAA/STAA 0.38+0.004 0.38+0.001 0.40+0.03 0.40+0.004 0.39+£0.003 0.380.002
SEAA/ENEAA 0.60+0.01 0.62+0.002 0.65+0.01 0.65+0.01 0.64+0.01 0.61+0.015
SFAA/STAA 0.41+0.06 0.40+0.001 0.40+0.03 0.38+0.01 0.40+0.01 0.410.005
XA IR, * AR E LR FAA: SRR EIERR S0 EAA: TR FER A0 NEAA: R0 Z LR B e TAA: B IR B,
g &Yk 9.00 g/100 g L4 _E, H 24, @EﬂﬁrE 222 6 FhEEMO Y ES IR RIEN SR AAS.

%, S84 5N 8.21 A1 7.43 g/100 g, Hh B
A0 AN JE L0 (R EER 2 LR N 9.48~9.97 /100 g, %
2= F(P>0.05) . HETRHAIRA 2% & B2
BREILIR, & Efom, XS Ay XA STEME- . ™
S A R A it AT U RIS E L T LA i fa
PR fERREY , e SR A A HE IR & e, ANME
AT DA 15 B GHIMR, 1 ELRERSRAIG A A AR, &
F VG AR ZH AT AE L A3 (Al M E] L sl And il 508, 2879
AR | T 2R | K R S50 IR 2 SR I RE RS IS R 11
52 ARG R L R I /E Y 6 Fhids faff iR ag
Femg 5 B A KRR (SFAA/STAA) Ul 38% LU I,
FH 6 FlE iR, M ES -

6 Fhis (TR & IR B B 7.71~9.42 g/100 g,
AR . Fo R S R, LT S AR R
. 9.42 g/100 g, filifa FAIK, ﬁ;ﬁﬁrﬁﬂ%@%fﬁ%’ﬁ
FfR S, B AR A Rt SR, S A A
10 TG LR ATAE W35 25 55 (P<0.05) o 6 FijE fakf
T 2 BL iR (Essential Amino Acid, EAA) 5 B &
FLPR (Total Amino Acid, TAA) By H 51 (EAA/TAA)
TE 38%~40%, 3% T FAO/WHO #2 i 19 40% FEAE A5
=, EAA S53EFFEIEE (Nonessential Amino Acid,
NEAA) 11 [t 5] (EAA/NEAA) N 60%~65%, ik #]

FAO/WHO 2 H PR B v, S0 5 i shd 28 R .

CS LI M EAAL $8 bR AT 5 0 8 1 9 5 IR PR AT o
I 3 ATHL ARYE AAS FI CS PESY, 6 Rl ay s —
BR il 22 B2 Sy AR 2R+ D 22, e fa 5 BRI
FAFEIR Ry I AR FN AR 2 1R , oAy 5 Rl famy s — iR
PR AL IR S A2 R, 5 SCRkHRIE—3 . EAATL 2
TR LT A R & SR ESR I BT ARSRR,
EAATBHZEIT 100, R EYEH S S HEFREH
WS LR AH R T, E IR ME D, ansk 4

7N, Bt EAA(2932 mg/g N) Fll EAAI(93.66) f% =1,
HyoRP et wifa B A, g, dm A%, hik
v, fifn SACisiiin, oA s LT
AEER, HLRE SN E S -
23 6 MEERERRER KR EENT

FH3R 4 I H1, 6 Flus o fg i R IS & A e 22
5o LAy 22 B Ui ER, b 7 b R BE B R
(Saturated Fatty Acid, SFA) . 5 F AN FINE 7 B8
(Monounsaturated Fatty Acid, MUFA) 1 10 FfZ A~
T FNBE R (Polyunsaturated Fatty Acids, PUFA), &
=575H1M 0.7064~1.7803. 0.9639~3.3611 Fl1 0.5923~
1.0139 g/100 g..

Xt 6 FE I FIAR TR A T 4347, 6 FiE ot Fn

BTG S R Sl 2t >fifo Bl fo > £ >0k 5 £

>EH O, AR R & B MO S B e AR o fs fh 22
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Table 3 Evaluation of essential amino acid composition in muscle of 6 kinds of grilled fish
Ab PR et Thr Val Ile Leu Lys Phe+Tyr Met+Cys (52:/;) EAAI
FAO/WHO AA(mg/gN) 250 310 250 440 340 380 220 2190 -
LAGTE AA(mg/gN) 292 411 331 534 441 565 386 2960 -

AA(mg/gN) 266 298 279 521 605 507 156

PR AAS 1.06 0.96” 1.11 1.18 1.78 133 0.71" 2631 8291
CS 0.91 0.73" 0.84 0.98 1.37 0.90 0.40°
AA(mg/gN) 234 288 260 490 565 478 165

i AAS 0.93" 0.93" 1.04 1.11 1.66 1.26 0.75" 2480 78.72
cs 0.80" 0.70™ 0.79 0.92 1.28 0.85 0.43°
AA(mg/gN) 279 339 307 573 669 558 208

filfi £t AAS 1.12 1.09™ 1.23 1.30 1.97 1.47 0.95° 2932 93.66
cS 0.96 0.83" 0.93 1.07 1.52 0.99 0.54"
AA(mg/gN) 231 254 238 442 512 455 141

fifitn AAS 0.93 0.82™ 0.95 1.01 1.50 1.20 0.64" 2274 71.94
cS 0.79 0.62" 0.72 0.83 1.16 0.80 0.37"
AA(mg/gN) 234 281 249 456 533 451 159

i AAS 0.94 0.91™" 1.00 1.04 1.57 1.19 0.72" 2363 75.51
cS 0.80 0.68" 0.75 0.85 121 0.80 0.41°
AA(mg/gN) 248 308 274 521 615 501 110

REMH AAS 0.99 0.99™ 1.10 1.18 1.81 1.32 0.50" 2578 78.32
CS 0.85 0.75" 0.83 0.98 1.39 0.89 0.28°

s *FR AR — R SR s 58— BR b M
F 4 6 MM TRA I
Table 4 Composition and contents of fatty acids in the muscle of 6 kinds of grilled fish
i (g/100 g)
iz —
B HAn fifi e il e Hrfa HKEMA

Ciao - 0.0183:£0.007 - - Z _

Ciao 0.0426+0.0031° 0.0686+0.0030° 0.0380+0.0061" 0.0275+0.0023° 0.0266+0.0006° 0.0231+0.0026°
Ciso 0.006420.009° 0.00430.0008" 0.0049+0.0008" 0.0047+0.0005" 0.0048+0.0006" 0.0046+0.0005"
Ci6o 1.3439+0.0988" 1.0295+0.0113" 1.1345+0.0774 1.0844+0.1532" 0.5239+0.0205° 0.6498+0.0333°
Cizo 0.0089+0.0006" - - - - 0.00660.0007°
Ciso 0.3645+0.0215° 0.1735+0.0111° 0.2773+0.0334% 0.2270+0.0299" 0.151140.0037 0.1673+0.0344
Cano 0.0140+0.0017 0.0094+0.0008" - 0.0092+0.0009" - 0.0077+0.0005°

ESFA 1.78030.1186" 1.3036+0.0228° 1.4547+0.1169 1.3528+0.1582" 0.70640.0245° 0.8591+0.1369°
Cie 0.0906+0.0231° 0.1445+0.0085 0.1399+0.0090° 0.1242+0.0198" 0.0445+0.0044° 0.0904+0.0231°

Cig1m9e 3.1174+0.1016" 2.1061+0.0945° 2.2173+0.1037° 2.6860+0.1523" 0.8699+0.0209° 1.5046+0.1947¢
Cyou1 0.0961+0.0123° 0.0493+0.0027° 0.0713+0.0042° 0.0985+0.0081° 0.0256+0.0010° 0.04130.0023¢

Cay1no 0.0497+0.0027° 0.03030.0017¢ 0.0219+0.0023¢ 0.05830.0052° 0.0199+0.0017° 0.0398+0.0026°
Coay 0.0073+0.0003* 0.0058+0.0004 0.0048+0.0003° 0.0068+0.0004" 0.0040+0.0002° 0.0070+0.0010°

EMUFA 3.3611+0.0864" 2.3360+0.1055° 2.4552+0.0922° 2.9738+0.1522" 0.9639+0.0176° 1.683140.2118¢

Cgamse 0.7488+0.0354" 0.6416+0.0444" 0.4718+0.0353° 0.7298+0.0684° 0.4629+0.0350° 0.4531+0.0433°
Cyo 0.0407+0.0051° 0.0183+0.0019" 0.01400.0026™ 0.0130+0.0017° 0.0187=0.0006" 0.0163+0.0019"
Cya 0.0040+0.0008 - - - - -

Cigans - - - 0.00940..0009° 0.0080+0.0007" -

Cisan 0.0515+0.0041° 0.0587+0.0025 0.0269+0.0016° 0.0619+0.0032° 0.0298+0.0016° 0.0401+0.0022°

Cao:3n6 0.0522+0.0019" 0.0359+0.0014° 0.0219+0.0023¢ 0.0352+0.0043° 0.0161+0.0010° 0.0374+0.0039"

Caoms 0.00360.0006" - - 0.0043+0.0012° - -

Cat:ans 0.0375+0.0032¢ 0.0936+0.0094" 0.0584+0.0039° 0.0345+0.0020¢ 0.0323+0.0016° 0.0777+0.0032°
EPA 0.0084+0.0011° 0.0056+0.0004 0.0060+0.0010° 0.0039+0.0003° - 0.0080+0.0008"
DHA 0.0672+0.0026" 0.0298+0.0011¢ 0.0380+0.0038° 0.0244+0.0082¢ 0.0245+0.0004¢ 0.0569+0.0042°

TPUFA 1.0139+0.0362° 0.8835+0.0594° 0.6370+0.0447° 0.9164+0.0837" 0.5923+0.0344¢ 0.6895+0.0318°
SFA 6.1553+0.1850° 4.5231+0.1798° 4.5469+0.1332° 5.2430+0.1532° 2.2626+0.0669° 3.2317+0.0505¢

YUFA

4.3750+0.1029°

3.2195+0.1573°

3.0922+0.0729°

3.8902+0.0699"

1.5562+0.0508°

2.3726+0.1800¢
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-3 PUFA 0.12710.0037* 0.09410.0039¢ 0.0709+0.0037¢ 0.0902:£0.0089° 0.0543+0.0019¢ 0.1050+0.0043°

EPA+DHA 0.0756+0.0020° 0.0354+0.0014¢ 0.0440+0.0031¢ 0.0283+0.0082¢ 0.0245+0.0004¢ 0.0649+0.0034°
YPUFA:XFA(%) 16.47+0.11° 19.53+0.19° 14.01+0.22 17.48+0.86" 26.18+0.24° 21.33+0.09"
SUFA:XFA(%) 71.08+1.25° 71.18+0.65° 68.01+1.88° 74.20+2.40° 68.78+0.70° 73.42+4.61°

1 SF AR TR A it TSFAM AR IR i SUFAAMBERIR IR B ; SPUFA Z AR TR & i EIMUFA SR AR I AR B =" R ARG

S 2 (P<0.05) . MHFHENIEH Clb.0v Crao~ Ciso-
Ci6:0~ Ci7:0~ Crgon Cogo 2%, HoHm 2 f iy S i
R (C .0 » FRIETEARTR (C q.) , FEATH RN HTER S
FED, X GBS EERO | BEHRAERT R HRIE ZFMRAK
AR IR S Cq.o T M BYHRIE S R —2, H
H Cy,.o INFERL PG, Cy o INVER AR Sk B
R, Cyy.o TEEHALFIE] £ R RAG HH

*T 6 Bl AN RIAE VT R AT 434, ANBFIRE
JU P e I 22 AN AT I TR B B AR Uk Ry 2 | >l
fa>FE o> > B >, PR A MUFA
PUFA ¥ hfxiss, SiEmaaro Ju) i i fa | s Ffn 2 4k
Y MUFA 19I5 7 2 JE 6 > 5 fa >l fa 25 TR A5 2=
5o BAARMANPIE IR H C g, 7E 6 Pl f0h & i
=, BLEFNERE C .., Srm A E AN, HA SRy
HRBFEZEF(P<0.05), Cy., E—FMRIMAS IS DR,
g A SR 2 —Fh R0 B DT RRT®; Z2 ANt Fn AR Wi
B2 C g, W5 BB, BRI Clg, TSN E 2R
6 Tl i 0 AN R AR D7 12 5 S W7 12 LY 1] (SUFA:
SFA) ik 68% LA I, I HAT # & & B ) PUFA,
PUFA H A FEMLAR . TR OO ML 50 | (iAo
BEDIRL, FIRTRERG I R, Z A FINRIITR
1, 6 B I ST AR (C | g.onee ) FIVRRIZ (C g.503)
PR AT AR TR, S 0 6 1Y) SRR IR & 4 v, &
JEfa A Y IR 2 s . LA EPA Al DHA AR
T w-3 PUFA A {2 UEAE BTA G, BEARCo 45 R 90
A4 EBUP USR8 290, ) PRI R SR (E B iR
. 3R 4 7, 6 Phisfarh, P HEfny EPA+DHA
-3 PUFA &rigines, 53428 0.0756. 0.1271 g/100 g,
HyoEE f, 5HA 4 Frig o5 5022 5 0 W (P<
0.05), 5l 25 4500 3 38 EPA+DHATE il i o7
L, HyOE P HEfm | A RAE 25 . & Lk,
6 Tl Z AR R AP IS =, HZZ AN
R Wi BRAR X & ¥4 s, AP R4 . ik B % EPA
Fil DHA “5DREMENG IR, & A0 RN fo 5452 i 1) SRR
2, BA U0 EFNE
24 BEEEFRRSTERD T

Sy BILIIE T . B E . 16 FhERERR . 22 FhlE Y
iR R PFHIFE bR, PEAT E ST 5HT, X 6 Fiid i IRk
SYIATSEE PR . ARRIEE A>1 ayJslaf e 5 3=
Sy, BFRTTHRARIL 100%.

FHER 5 AN, £ | B TTHREN 40.857%, B
B F sy 1 ZEr AT PR il =S E M . Hr, Asp,

5 N[RIRE S SRR R B A D DR
Table 5 Loading matrix and contribution rate of nutrient factor
of different grilled fish

Eiztas il
Fl FZ F3 F4 FS
Asp 0.958 -0.169  —0.160 0.112 0.126
Glu 0.942 -0.070  —0.119 0.217 0.216
Gly 0.698 0.678 0.088 0.081 ~0.194
Ala 0.942 0.209 0.221 0.145 0.002
Ser 0.921 0.066 0.149 -0.105 0.337
His 0.385 0.249 0.203 —0.764 0.406
Arg 0.960 0.243 -0.005 0.135 -0.027
Pro 0.704 0.640 0.189 0.233 -0.067
Tyr 0.977 -0.128  —0.135  —0.059 0.087
Val 0.952 0229  -0.176  —0.100  —0.003
Met 0.065 -0.733 0.581 -0.072 0.340
Thr 0.945 0.027 0.231 0.069 -0.220
Ile 0.990 -0.104 0.029 -0.088  —0.003
Leu 0.991 -0.020  -0.014  —0.131 0.028
Phe 0.872 0.119 0.222 0398  —0.129
Lys 0.990 -0.025  -0.061  -0.121  —0.030
Ciao -0.036 0.005 -0.155  —0.233 0.959
Ciao 0.091 -0.010 0.233 -0.038 0.967
Ciso 0.158 0.303 0.549 0.742 -0.176
Cieo 0.104 0.340 0.898 -0.009 0.257
Ciei 0.192 0.108 0.494 -0.721 0.433
Cir0 0.509 0.645 -0.009 0.541 -0.179
Ciso 0.242 0.271 0.856 0.354 -0.100
Clg. 1m0 0.021 0.566 0.812 -0.032 0.135
Crgmee -0.422 0.654 0.537 0.114 0.305
Caoo -0.009 0.921 0.170 0.169 0.307
Crgams -0.904  —0.106  —0.113  —0.061 —0.394
Crgim -0.417 0.761 0.143 -0.196 0.434
Coo -0.134 0.511 0.833 -0.089  —0.140
Caonr 0.162 0.388 0.324 0.831 0.166
Cro3m6 0.206 0.894 0.249 0.228 0.210
Crpns ~0.468 0.647 0.543 0.114 -0.233
Corimo ~0.264 0.903 0.258 -0.084  —0.204
Cogaame 0.541 0.066 0356 —0.448 0.613
Cory 0.164 0.452 0.473 0.736 0.050
EPA 0.743 0.604 0.266 -0.049 0.102
Coyy 0.174 0.974 0.129 -0.040  —0.046
DHA 0.698 0.519 0.123 0.457 -0.139
HH -0.001 0.409 -0.868  —0.250 0.132
i 0305  —0.436 0.095 0.702 ~0.463
FEIE(E 16.343 11.133 5.947 4.118 2.459
DR H Y% 40.857 27.832 14.868 10.294 6.148

Glu. Ala. Ser. Arg. Tyr. Val, Thr. Ile. Leu. Phe.
Lys gfir{ifseiss, Hy= AR RS2, SRR | FHR i
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Table 6 Principal component comprehensive scores of different grilled fish

B F, F, F F, F F Hey
LIE (] 1.918 4.280 4.687 4780 -0.422 3.139 1
Hif 0.205 -0.155 —0.760 -2.896 5.522 —0.034 4
fifi 3.056 -2.190 0.920 -1.327 0.177 0.652 3
fill -5.163 1.387 1316 -1.172 -1.281 -1.729 5
i —4.194 -4.363 -3.711 1.238 -3.295 —-3.555 6
HEMH 4.177 1.041 —2.452 —0.623 -0.702 1.526 2

KT 6 B AR
Table 7 Texture characteristics of 6 kinds of grilled fish

5 35 5 Bt Hiffy el it pecl REM
iz (g) 188.77+5.15% 198.55+5.38" 195.36+2.87% 172.31+2.94¢ 190.20+4.02% 187.22+1.88"
P (mm) 4.55+0.19 4.05+0.30° 3.86+0.35" 4.10+0.12° 4.08+0.19° 4.52+0.15
MR () 5.5240.25° 5.06+0.04° 4.91+0.06 3.45+0.45° 4.75+0.23 5.42+0.20°
Mt (g) 86.63+5.09° 75.24+1.71° 88.24+2.02° 75.36+2.67" 90.12+2.85° 78.01+2.29°
W 0.52+0.09® 0.62+0.03° 0.53+0.04® 0.51£0.10® 0.54+0.05® 0.49+0.07°

PN 5 AR S Y OSSR S oY
2 h BTk H N 27.832%, Caaiin Canor Cazingr Ca03n6
AT E R, UETIX 4 IR TR TR AR X £ 5 57
A EERW . ST 3 BYTTRRRCN 14.868%, Hir
Cg.0~ Cop.y ZRATER, J7AEIE RN ; 25 4 o0 5T
HRFH 10.294%, Cy., ZRAMHEER G 25 5 T3 oTik
HR 6.148%, FEFRIR N C h.0. C a0 XTIEF RS
AR IE A2

HH 7 28 BTRRA RN ) pREER ISR R 55
Hr PR EL I 15 : F=0.409F ,+0.278F,+0.149F;+0.103F ,+
0.061F. ARHEF LG VFHT sREUE AT A 6 Ffjd fn
HILE AR FIHEF SR, WLk 6. LB S Hr %
AR>S > 0> O > o >0
2.5 6 MR GRS

9% £y JEORA R PR SE R LB RS, S UL S5 4
PESFRFEA K BAYRPME AL SERERE | 53 | nELgg:
AR R R R R A PR R R, R T
AT UL, 6 ik fr v, 35555 fo g B 2 S il 2, A RN
fo B o R, AR figtn | XS A 22 SR
&, SO EE R A A DTSR IIREBE SRE oK 8
FUBURAPE R TIBOR AR SE I A G sl Rdwish g,
B IFIEIRE T, SRS R BRI R A
PN, AR aRE R, T T A
(R SRR IE T o N LU S N 2 | = S IRV =
FIOMEL P vy, S0 P A R A, 3 T B M £ Al 2 e
N, B AT O B AR fR | St RN 8 R
B, A RESE PR A I a5 b e, JRCE TR,
5 Fox ZFPN NN & Eae—E 8 R P
JBEAE PESS B AHAT s 6 Rk £ N 5 07 TG ik 35 22 S+ (P>
0.05) . ASHIFEH, 6 il faAE SRR EAFAE2E 5%,
AT, B AR B P N IR s T
FEGEI iR e FIRE £ 0% 6 2H (P<0.05 ), B RE IR Tt £

v, nIR AR AR S LY R
3 g

ASCRA 6 FRIK £ S IO N T Tt )% £6 Sk %)
B, AT E IR ST S3AT, A5 H AR 4518 6 Fhig
HA A PRIRR A, T 2 AR 5 B LR L 1)
A H, I BA Bm L a0 A AR R . Horh,
fa, IS A, DR AR AT S SRR AN S IR 2 LR
TmEE; B B S SR EPA, DHA
SEDIREVENRIIIR, HAS W E IR IME. EIRIEIR IR
I3 MT LR G AR ST S B AR >0 S fa > £ > B A
> e >, AR S s AN A 2
1 AL G B e R 0 R o, A R {ER T A R A
AL HEWT R AR A | GBI R . £ B TIR,
6 FPRIK N T R T % ta g DS sh iy 85 I, 245k
IR L5 B8, IR IR =E &, HEE . AT iRk
£ 1 I R T R B P 5 £ e 2 AR T A f A3k
275 H M AR TIRIEIAG | I ] T2 AR R Z XA IH]
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