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Table 1 Basic nutrients composition (wet weight) %
H#BAZ Parts of the fish 7K 43 Moisture AHAENG Crude fat HHE AT Crude protein K5y Ash
#8314 Gill edge meat 79.00=£0.10b 1.454-0.07¢ 18.50+0.14a 1.1940.01a
fa i A Face meat 80.700.14a 2.70+0.14b 15.1040.14b 0.96+0.01b
fafixi Fish brain 65.00+0.28¢ 28.25+0.21a 4.5040.02¢ 0.3740.01c

R R /NG FhE e R A [ ER A £ A /) A8 bR 2 IR0 7 . 35 22 57+ (P<<0.05) , F [l . Note: Different letters indicate that the same

index has significant difference in different parts of fish (P<20.05), the same as below.
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5 BEER VSR PR 2 T B £ Sk S A DA R f4 G
PIHE Bl B BRSO B N R
B, (380.5049.19) mg/100 g, Hok Wk &,
(186.50+0.71) mg/100 g, Wi W 8™ ¥y i oC E 5 4
AR B B WAL, 4 2 1K E 0.03 mg/100 g, fliit
TR AR RAAR, (A e RN E 1A HEEM ., 5
W) T 3R 2 R 4R R R Y IR A B RE

FALLZ T 00 T A B o v 6 50 PR R £ K 1R 7 T
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24 &SR REBLIASAAERZE A

fifs 01 Sk T B 0 N R AR WL 3. — AR
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Table 2 Mineral composition in the edible parts of bighead carp mg/100 g

#4657 Parts of the fish 4 Potassium f#% Phosphorus 5 Calcium #F Zinc ) Iron i Manganese
84 Gill edge meat 380.50+9.19a 186.50+0.71a 24.254+0.21a 6.2540.07¢ 1.39+0.04b 0.1640.01a
4 Face meat 302.5012.02b 157.00+1.41b 11.5540.35b 7.05+0.21b 1.6940.00a 0.0940.00b
£ i Fish brain 68.55+0.21c 76.90+0.07¢ 6.1440.07c 15.75+0.07a 0.76+0.02¢c 0.03+0.00b
6L B 17 R P e MK TR Ry A0 K R (67.65%60) >l (4.10420.00) %6 o ERANTRLFI AR 17 R P i R 3 i K,
(67.35%0) >N (67.10%) , Sk AT EH A 5 SIS Y (15.95:£0.07) 6 , 2 i 2 A A
f@%‘ﬂﬁ'ﬁﬂﬁ@ﬁ“ﬂﬁjﬁ 65% Lh b, TARRAR TR WRAIARITIR . Z ANHLFIAE D7 R & A = 5 1Y o= T JRR
i, P DL Z M RE R SR E 2, FEIR W, HROR ik IO R (EPA) , & & =ik 8.60%,
E’J 35% LAk, T TR (EPA) A RS IER (DHA ) RES

T R 7 R rP A AR R (C16.:0) FIAE ISR (C18:0)
R BR, LR R R 431 & (18.0540.07) %6

ARAEIERIN AT o 350, 8] B 19 2 A A
Jiig 05 1 v HoAth n-3 Z2 371 Rl -6 22 371 G 105 P 5 et A Y
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Table 3 Fatty acid composition in the edible parts of bighead carp %
B A A i<k}
BB 41N Fatty acid siti
HISRLAALAR Fatty acid composition Gill edge meat Face meat Fish brain
JIHERR (C12:0) Lauric acid 0.30-0.00a 0.30-0.00a 0.3040.00a
| =%ef2 (C13:0) Tridecylic acid 0.000.00c 0.20-0.00a 0.1040.00b

TREAR (C14:0) Myristic acid
+ TR (C15:0) Pentadecanoic acid
T F e 2 FEER (C16:0) Palmitic acid
Saturated fatty acid
fiff 512 (C18:0) Octadecanoic acid
AE/E 2 (C20:0) Arachidic acid
111412 (C22:0) Behenic acid
AL (C24:0) Wood taric acid

A —I R (C20:1n9) Arachidonic acid

PR R 4R (C14:1) Myristic acid
Tl —J4 (C16:1) Palmimonoene
SR (C18:1n9t) Elaidic acid
2 (C18:1n9¢) Oleic acid
JF#(C22:1) Cido erucico

AL AR 7 R

Monounsaturated fatty acids

o PuRR—4 R (C24:1n9) Docosacarbolic acid

y-IERRRAR (C18:3n6) y-Linolenic acid
WV 3Hi7% (C18:2n6) Linoleic acid

A6 U TR (C20:4n6) Arachidonic acid
TR =Kz (C20:3n6) Eicosatrienoic acid
Bk TR (C20:2) Eicosadieneic acid

Z AR
Polyunsaturated fatty acids

o=V JFRMZ (C18:3n3) a-Linolenic acid

TR = MR (C20:3n3) Eicosatrienoic acid
AR MR (C20:5) Eicosapentaenoic acid
T RN HETR (C22:6) Docosahexaenoic acid

T FIRERITR Saturated fatty acid

ZAMANEIFR Polyunsaturated fatty acids

EPA F1 DHA % & Total EPA and DHA content
KR & 7 i Total fatty acid content

+-E%ef (C17:0) Heptadecanoic acid

5.70£0.07¢
1.50=£0.00a
17.3540.07b

5.90-£0.00b
1.50=£0.00a
17.454-0.07b

6.50%0.00a
1.50=£0.00a
18.00+£0.07a

1.302£0.00a 1.250.07a 1.25+0.07a
5.8540.07a 4.802=0.00b 4.104=0.00¢
0.60=£0.00a 0.55+0.07b 0.60£0.00a
0.30=£0.00a 0.30=£0.00a 0.20=£0.00b

- 0.10£0.00a 0.10£0.00a

1.90£0.00a
0.204-0.00c

1.80+0.00a
0.304=0.00b

1.30£0.00b
0.404-0.00a

10.85-0.07¢ 11.750.07b 13.9040.00a
0.6520.07b 0.80=20.00a 0.70-0.00ab
14.80=£0.00b 15.9540.07a 14.350.07¢
0.50=£0.00a 0.50£0.00a 0.3020.00b
0.6520.07a 0.6520.07a 0.40--0.00b
0.60-£0.00a 0.60-£0.00a 0.60-£0.00a

6.20£0.00a
3.00£0.00a

6.00-£0.00b
2.90£0.00b

6.00-£0.00b
3.00£0.00a

0.75+0.07a 0.704=0.00a 0.704=0.00a
2.85%0.07a 2.50=20.00b 2.304=0.00¢
9.80=20.00b 9.7520.07b 9.90=£0.00a
1.304-0.00a 1.104-0.00b 0.904=0.00¢
8.30£0.00b 8.05£0.07¢ 8.60£0.00a
4.75£0.07a 4.30=0.00b 4.00£0.00c
32.90 32.35 32.65
37.55 35.90 36.00
13.05 12.35 12.60
100.00 100.00 100.00

T = "R R T IR SR, . Note:

"—"indicates lower than the minimum detection limit, the same as below.
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38.52%0 o £ fiki £5 Fh 2 FE PR B it 1 W I T A

FEEG A o L 30 PRRI 0GR 1) 0 75
4 6.32% F15.40 %% , i 1 fig o 2 T %% R a AU
1.43%, 5 2 H R o s R S A (1L.57E
0.03) %, LHAR T EIRZ . WA . %l?él R 4F
AR N AR A H AR X 5 Fh R R & ik 2
PR XK ) ot B 98 £ S T AR 4 (R 5 1
43 51 R (2.6840.06) % . (2.3340.04) % F1 (0.49+
0.01) % ; RI'T& & W2 & 1 53 0 R (1.70£0.04) %
(1.3940.00) % F1(0.3440.01) % , 3% 2 Fh 24 HL R 75
3 B R UK Y J it B v ke #E  EEAE L, T BB
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Table 4 Amino acid composition in the edible parts of bighead carp %
FEER 5y FFER LA L BRI 1015 1A 1 %
Amino acid classification Amino acid composition Gill edge meat Face meat Fish brain
&2 Threonine 0.824+0.81a 0.7040.01a 0.1640.01b
SRR Valine 0.69--0.01a 0.59+0.03b 0.2040.01c
HNE M Phenylalanine 0.63+0.01a 0.52+0.01b 0.164-0.01c
TR %R Lysine 1.5740.03a 1.3040.03b 0.28+0.02¢
Essential amino acid SR Tsoleucine 0.6740.01a 0.59+0.01b 0.17+0.01c
AR Leucine 1.3240.01a 1.1240.01a 0.274:0.01b
4% Methionine 0.4940.01a 0.4240.01b 0.1140.01c
{6 %2 Tryptophan 0.14+0.01a 0.1740.01a 0.11£0.00b
T AR A% Histidine 0.50+0.01b 0.71+0.11a 0.08-0.00c
Semi-essential amino acids K Arginine 0.98--0.04a 0.8640.00a 0.26--0.01b
*RITAE MR Aspartic acid 1.70+0.04a 1.3940.00b 0.34-£0.01c
#2354 % Glutamic acid 2.6840.06a 2.33+0.04b 0.4970.01c
* 4R Alanine 1.0040.06a 0.83+0.01b 0.3240.02¢
e bifs s 5L “HZ R Glycine 0.79+0.10a 0.68+0.09a 0.38+0.01b
Non-essential amino acid 25k Serine 0.7240.02a 0.60--0.01b 0.14+0.01c
il &R Proline 0.7540.05a 0.6440.01a 0.2140.01b
Wt 2 Cystine 0.3040.01a 0.2040.03b —
&R Tyrosine 0.69+0.01a 0.5740.02a 0.10+0.00b
B S FL PR M5 i Total umami amino acid content 7.15 6.09 1.77
Wi B LR & 1 Essential amino acid content 6.32 5.40 1.43
SR E B2 &1 Non-essential amino acid content 10.09 8.79 2.28
A HEi2 S &+ Total amino acid content 16.41 14.19 3.72
EAA/TAA 38.52 38.07 38.48
EAA/NEAA 62.63 61.43 62.72
HEAA/TAA Nl EHEER 5 B IR ] s EAA/NEAA il B IEFR 5 AR5 LR A 2 He s A " I B SEFR AR R L ek o

MR . Note: EAA/TAA is the proportion of essential amino acids in total amino acids; EAA/NEAA is the percentage of essential amino ac-

ids and non-essential amino acids. Amino acids marked with “*” represent umami amino acids.

B IR EITE R FAO/WHO #2852
PEAT bR A A [ T B 2 R B 3R S R A
B 5 BT 45 1 A X8 2 2R B AT A ke 5 BT
TN B AR Sk TR Y A T IR PR T O A B RS K
T FAO/WHO FrifERE Ak, oAy 7 o i & LR %

T FAO/WHO AR 2, 2 W6 £0 3k v] £
TAL I A T S SR 1 AT B AN AO B JE R 11) 75 2
o MRS ERIE S (AAS) 5 03 T £ 30 (4 45
— BRI T S R O £ SR, 5 BRI 1 S R O R
SR+ WA R ; B £k v RO EAATN 75.48,
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Table 5 Amino acid score (AAS) and essential amino acid index (EAAI)

HIER FAO/WHO H#E#E

Amino acid FAO/WHO recommendations HAR/ (mg/g) Protein AAS
Jra R Threonine 34 44.32 1.30
4152 Valine 35 37.30 1.07
RE 4 i - 1 o4 i
ﬁjx%r:n:%jfﬁeine 25 26.49 1.06™
SFEEE R Tsoleucine 28 36.22 1.29
JEAIR Leucine 66 71.35 1.08

LS L S TR AR
Fi;“gyi‘filrjerjfTli:lvfjllalanine 63 7135 113
% Lysine 58 84.86 1.46
% Tryptophan 11 7.57 0.69"
EAAI 75.48

TR B IR SRR 5 " B BRI PE LR . Note: “+”
2 W 1 Sk B AR 8L 2 1 5T ) = R R 2H A RE R 3t
AR o
3 i it

ASBIFSE 3 3 I 5 i £ Sk 7T PR G (0 A R R
JGY B I P 2 R A T 2 L, X 5 sk
(8 IR AT 1 At RO o B9 £ 30 DA A A A
(¥ 26 1 I A ARG T O £ T S L T A
PSP T £ S S B D 5 i (10.80 %6 IR T
ERR DN 3D Y ¥ KD SN & 4 S )
5 £ 3K RS o A IR W O DL P 1A 93 £ B 3
PR W A BEOCER S R, B T R A £
AL A C R A Sk n] A P A A
AR B0 0 3R 5 B i, B RE AR 45 1 600 LRI A 22 )L
P IRE , 47 1E 518 3% s LA R B AT e o 95 £ 5k m]
W QR T B, B 4R 1R N B 0 TR R
BTy T A AR

Nl RRAEA AL P A IR 2R AR B .
IR A B B AR , BEAE TR O I A P , i
PEHLAIE # A= 1 s R UM 2 oy, 2 5
MNARER AR ; 2 5 A5 IR RS WIS 1 B2 B fiE
PR AP DR X 2R 17 1 B IR B3 BRIk 2 80, R if
UG 17 R X T 384 0 A ) KUK A 2 D, AN A
TR S A R A 1) 7 1 2 5 S T S I T L™ A AL 26
PR o s TR R A 0 PR s 1 i e 22 119 2 A
NG R , o 40 208 2R KRB A 1) T 2R R DL R i
PR A5 LR 2R G P Sk R Ay 2 NI
FAR TR & & b BRI AY 3506 LA b, Wi i 455 £ UL
P T L v T L A 2 UL RS A ) 2
AR R A B R R e R AR Y B

is the first limiting amino acid; “**” is the second limiting amino acid.

Y 2 — AR i A Y BN R
PR T A b e v 0 5 AN R G U R g
a- W JRRFR , W PR IR 2 5 1L — Tl FLR 2 (EPA) .=+
RN HERR (DHA) WA 7 o =i
WR , Tt fafh sk | = Scf sk i TR
7N R O R AR T A fn fn Sk | = S0 i Sk
EPA FIDHA S [R5 by il 85 4™, 2 2R 240 B B2 i
MEIE L & B G2 1E R ) B SE Al A E 22 40 L P X
W2 RGN KT MEFICIL %D, fita b EPA
FDHA -4 5 5 T RS st £ il 25 72 Y
JRH 22— AR b 8 R S B i in-6/
n-3 B /NT 4.0, 5w T 4.0 W FIE AT eI L O
i 1A 1 o £ Sk T B AV Y n-6/n-3 R 1Y
ICF 4.0, BEBA NG 107 R 2 B & BB . O A WFoT 3%
W, 509 R A 1) 2 9 2 Bt 2 TR £ 48 A n-3/n-6 i
U7 1 Ll 2R 0 T T A ARG, BRARL LU 0 755 T 0.2, 5
3K ALY n-3/n-6 2775 T 0.2,

EHRE RS AERANAE EEVN LR, E
HBCE FR S A S 2Bk TREER & =, R EF
SR A HL ), FAO/WHO FEAH R R |, 4
U 2 1 T L R R A L EAA/TAA 355 35%
PLE L EAA/NEAA 355 60% Lk 11 i fo 3k ol &
BB 4y 9 EAA/TAA 1£ 38.07%~38.52%; EAA/
NEAA & 61.43%~62.72% , EAA/TAA F1 EAA/
NEAA {8 Ho 75 060 3k | 8040 £ Sk P 0 3k i 3 i)
Uk B S R R — AR R R . R
IS — T B LR , T LU BE A Sk L4 LA
KMET , FRIAEAT R &5 1 W L S AE AR
AR, I K A o R
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i 1 Sk i B AR Ay 1 B AR B B 1.22% IR TF &
M o o1 S R = S0 f £ Sk (0 SR S Y 5 Rk
SR O 2 | R SO RRT fF , 7% SR R R A
iR AE R T B e 2 S A o 8300 PR o o S B TR
SRR T LA,

25 L ik i Sk R R i AR e D R T
P, A W) oe R P R BE O AR R O sk
AT A3 A4 i 7 7R 349 LA X A A i B ) 22 A1 AT
il A 3=, Hodh EPA fIDHA & & E 5, 5 T — ik
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Analyzing nutrient composition in edible parts of
bighead carp (Aristichthys nobilis) head

LI Xiaoting', YOU Juan"*, YIN Tao"*,LIU Ru"*, DU Hongying"*,ZHAO Siming"*, XIONG Shanbai'*

1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. National R&D Branch Center for Conventional Freshwater Fish Processing ( Wuhan) ,
Wuhan 430070, China

Abstract The basic nutrient composition, minerals, amino acids and fatty acids of the gill edge
meat, fish face meat and fish brain of bighead carp (Aristichthys nobilis) head were determined, and the
differences of the nutrients in the three parts of bighead carp head were analyzed to study the edible value of
bighead carp head and expand the development of its product. The results of comparing the basic nutrient
composition of the edible part of bighead carp head showed that the content of protein was in the decreasing
order of gill edge meat>>fish face meat™>fish brain, and the content of fat was in the increasing order of gill
edge meat <_fish face meat<Cfish brain.Compared with the three edible parts of the bighead carp head, the
content of potassium, phosphorus, calcium and zinc in the gill meat was higher. The content of various min-
erals in the fish brain was relatively low. Twenty-six kinds of fatty acids were detected in the meat of fish
face and brain of bighead carp, and 25 kinds of fatty acids were detected in gill edge meat. The value of n-6/
n-3 in edible parts of bighead carp head was 1.80,1.83 and 1.86, in line with the ideal ratio recommended
by the Chinese Nutrition Society. The first limiting amino acid is tryptophan, the second limiting amino ac-
id is methionine + cysteine. The essential amino acid index (EAAI) of bighead carp head is 75.48, which
can be used as a source of protein.It is indicated that bighead carp head is a high-quality food source with
rich nutrition, reasonable composition of amino acids and fatty acids.

Keywords bighead carp (Aristichthys nobilis) head; edible parts; gill edge meat; fish face meat;

fish brain ; nutrition value
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