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Comparative of fatty acid composition and volatile flavor compounds in fish
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ABSTRACT: Objective To explore the fatty acid composition of 6 kinds of different fish, and explore the differences
and relationships of volatile flavor substances in fish soup. Methods The fatty acid compositions of 6 kinds of fish,
including Parabramis pekinensis, Carassius auratus, Aristichthys nobilis, Larimichthys crocea, Oncorhynchus, Gadus
macrocephalus, and the volatile flavor substances in fish soup were determined and compared by gas chromatography and
gas chromatography-mass spectrometry, respectively. Results A total of 20 kinds of fatty acids were detected in 6 kinds
of fish, Parabramis pekinensis, Carassius auratus, Aristichthys nobilis, Oncorhynchus, mainly contained palmitic acid,
oleic acid and linoleic acid, compared with these 4 kinds of fish, Gadus macrocephalus and Larimichthys crocea had higher

content of w-3 polyunsaturated fatty acids (PUFA), and less linoleic acid. A total of 72 kinds of volatile flavor compounds
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were detected in fish soups, the volatile flavor compounds in fish soups were mainly terpenoids, aldehydes, alcohols and

hydrocarbons, the content of alcohols and aldehydes in the volatile flavor compounds of freshwater fish were higher than

those of seawater fish. Conclusion The fatty acid composition of yellow croaker is similar with freshwater fish, and

Oncorhynchus and Gadus macrocephalus have higher content of w-3 PUFA, and the composition of fatty acids has a

great influence on the flavor of aldehydes, alcohols and ketones, and there is a great difference in the flavor of lipid

oxidation in fish soup prepared by different fish.

KEY WORDS: fish; fish soup; fatty acid; volatile flavor compounds
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0.25 pm), IR HAEA, WiE 1 mL/min; RAG WL,
AU 12, BEFPFHE: ARLAIREE R 100 °C, {*9F 0 min; LI
5 °C/min BYEEEFHZE 200 °C; FELL 1 °C/min FHEZE 230 °CHH:
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Table 1 Fatty acid compositions of fish fats from 6 kinds of fishes (n=2)

- WK H#1/% K /%
fify f41 i £ = fich #11 #ih

C12:0 0.100.02° 0.51+0.01* 0.03+0.00¢ 0.05+0.00° ND 0.04+0.00%
C14:0 1.04£0.01° 2.60+0.03" 0.77+0.01" 2.05£0.05° 1.35+0.00¢ 3.03+0.12°
C15:0 ND 1.34£0.02° 0.3120.00° 0.20£0.01¢ ND 0.47+0.02°
C16:0 16.19+0.07¢ 15.9+0.14° 14.13+0.04¢ 12.22+0.12¢ 18.47+0.08" 27.69+1.10°
C17:0 0.17+0.02¢ 0.87+0.00° 0.36+0.00¢ 0.2120.00° 0.99+0.08* 0.56+0.02°
C18:0 4.55+0.01° 4.74+0.05° 3.17+0.00° 3.95+0.01¢ 7.01+0.04° 5.11£0.21°
C21:0 1.43+0.01° 1.27+0.02° 1.32+0.00° 0.43+0.04° ND 0.12+0.01¢
SFA 23.48+0.14° 27.23+0.27° 20.09+0.05¢ 19.110.23¢ 27.82+0.20° 37.02+1.48"
C16:1 3.96+0.03° 4.94+0.05 2.01£0.01° 2.6420.03¢ 2.08+0.03° 11.06+0.43"
Cl17:1 0.24+0.02¢ 1.010.10° 0.33+0.02° 0.23+0.01¢ ND 0.7340.02°
C18:1n-9 46.36+0.02° 22.18+0.26° 29.27+0.00° 41.82+0.03" 20.87+0.03° 20.27+0.84°
C20:1 0.25+0.01° 0.45+0.05 0.13+0.02¢ 0.42+0.01° ND 0.46+0.05
C22:1n-9 0.62+0.03° ND 1.07+0.02° 0.45+0.03¢ ND 0.85+0.06"
IMUFA 51.43£0.11° 28.58+0.46° 32.81+0.07° 45.56+0.11° 22.95+0.06° 33.37+1.40°
C18:2n-6 18.15+0.02° 18.924+0.19° 31.34+0.03° 17.90£0.01¢ 6.96+0.04° 1.64+0.07"
C18:3n-6 0.38+0.03° 0.57+0.00° 0.81+0.00° 0.22+0.00¢ ND 0.17+0.01°
C18:3n-3 1.85+0.00° 5.48+0.06 4.24+0.01° 4.84+0.01° 1.83+0.07° 3.57+0.41¢
C20:2n-6 1.75+0.00° 2.35+0.11% 1.97+0.04° 2.42+0.03° 2.29+0.22° 1.08+0.02°
C20:3n-6 0.86+0.05¢ 1.45+0.03" 0.76+0.01¢ 1.26£0.01° 0.74+0.07° 0.19+0.04°
C20:4n-6 2.09:0.02° 4.93£0.06" 2.46£0.03° 0.43%0.02" 1.08+0.10¢ 0.97+0.04°
C20:5n-3 ND 5.20+0.06° 1.27+0.00° 2.90+0.03¢ 12.050.02° 6.18+0.41°
C22:6n-3 ND 5.26+0.82° 4.24+0.02° 5.37+0.07° 24.26+0.11° 15.80+0.68"
EPA+DHA ND 10.46+0.88° 5.51+0.02° 8.27+0.10° 36.31+0.13 21.98+1.09°
YPUFA 25.08+0.12° 44.16+1.33° 47.09+0.14° 35.34+0.18¢ 49.21£0.63" 29.60+1.68°

A AIIE R (saturated fatty acid, SFA); BN ARSI 2 (monounsaturated fatty acid, MUFA); Z ANt FIfEHif& (polyunsaturated fatty
acid, PUFA); ND /R KK 211240 )% ; EPA+DHA A -3 PUFA; [RIfFAR/NG FHEF RN 25 8 3%, P<0.05,

ZE b, 6 Rl AR S A A 35 B D R R A A R A
TR, Br=3cfashh DHA 5 EPA &R THi sk,
i (8 W AR K P ) DHA . EPA SrEdye Tikokta, A
s =304 DHA 5 EPA & it 5 HABBIF A LR, X
A R[] — T O[] SR B AR 20 RS ) A AR 22 ] 1) B I 22
A ST
22 BFPELMRT ST

H12¢ 2 AT AN 6 Fhfa iz h LA 72 Fhag & vk X
R T, HP A AREEZE 16 Bl BEZE 1S B S ERILSY
13 Fh, J&2% 10 Bl . W25 3 Fh, W% S b, @25 4 Fh, Hib
55 6 Bl AN [E]F) £.7 T RO S ke RO ) S e R 28 R
WAL, (ARSI, W 6 Rl hig &b

TR BB B2 AR, Y
T . BRIS . W25 AP o & AR

R EYIE 6 Fitadif RSP b & B AR,

o 337.82~429.38 pg/kg, HETR [ T4 MR A2,

W o-JRI . B . ARG . FTRRIG . BIE . a2 WRSE, W)
TR . FHEw . ik FRkP, GE &P
BARTLEY %2150 51| A ZKE 1k AT A 2 op S R i
WA .

W) 5 ] ph i R R Ak B A B M A A,
ST A, XU A/ NP 6 Bz,
fifi fer S e K A 3 3 IR K £ A0 T BRI T S A AR
35 1258.50, 1224.31 1 860.17 pg/kg, VABERSHES, Fims
o, HrPRERR R AR B, X RREEIR DN SRR A ]
BRI AR, FEASE07 . Bt R en g o R, A
M 120.00, 96.94. 77.97 ug/kg, HiAt 3 Frta SRR,

T 25 o (A, AT IR R, X £ R
W HA EE TR, BRI ERRR . 6 Fifaizh
S0 i, K PR 2 AN R T R e
A%, WERYIF F 20k A T2 ARG BR AL, B
i P2 A A T, Bl fa | e gl X 3 FRR
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Tk £ fa 37 HR 2R T S AR A 2 R, S Bh
810.64.487.79 F1 398.78 ug/kg, LLI%,J2-2,4-2% “WaE 2,4-
¢RI S, Frh g R -2,4-5% TR L 2,4-%%
IR R . 6 Y TR R R -2,4- 58 IR

24T TIRME . R -2,4- 0 T . R . L. IEGRE .
1E OB AR B, o, 2, 0-2,4-28 TEHE . 2,4-28 0%
T | 2, J-2,4- B IR 25 SRR U 5T, HLT
B AR, T fE R IV R AN IR R 20 S AL R AR A2
B0 rh TR B R B e T a4 5 R, AT

2 JR-2,4-25 ZIRRE . 2,4-38 IRBE SRS T 54 5 Mhita
X, I -2,4-BE TIRTE S T RREAAh 4 Fh a2l Dii
S -2,4-58 TIGRE L 2,4-58 TURIE . I -2,4- R TIRE)
TE RS WIHR & fEIEAH G . FlE . Tl R 2R A
PR AR | A, b R S s, Hifa
VP e S T e At 2 T ORI B
B A IR FAEA: PUIR TR Ak, R RSk, 3 ik
K IR & Y KA, HAmPmIECES
T 3 Ak a0,
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Table 2 Volatile flavor compounds in fish soups

55 CAS B it/ (ng/ke) _
i fa il i i £21 Dkl =Xfa i £
[Es

o- R 80-56-8 1.04 18.02 20.00 5.16 7.15 28.00
R 79-92-5 82.01 84.80 50.52 26.16 31.73 66.14
H He i 123-35-3 7.00 8.37 436 3.95 ND ND
et d 138-86-3 14.76 15.90 9.18 37.54 1.95 14.32
B-IK T 555-10-2 18.73 34.05 20.27 14.52 24.68 43.00
A A 535-77-3 1.34 1.36 0.99 ND 0.83 1.30
UK * 507-70-0 17.57 22.88 31.66 4234 50.00 23.87
e 495-60-3 20.09 37.00 34.60 7.27 19.43 7.76
B-HH 2y 495-61-4 3.56 3.91 1.79 155.62 3.38 456
o~ W I+ 644-30-4 10.13 17.02 9.56 16.48 7.62 10.55
o~k e i 502-61-4 ND 4.01 7.30 4.46 1.15 1.60
B 106-24-1 6.42 7.53 11.09 7.82 4.59 3.71

FE T 470-82-6 27.87 25.68 22.96 0.95 13.90 19.25

T R 141-27-5 167.56 146.58 200.00 ND 180.00 120.82
Bt R VK Jy 76-49-3 0.18 2.27 1.27 15.55 ND ND
FEA Jigg 77-53-2 ND ND 1.91 ND ND 0.22
/N 378.26 42938 427.46 337.82 346.41 345.10

2

1 SR 110-62-3 438 1.99 2.00 0.95 1.71 2.10

1L C g 66-25-1 34.13 42.22 56.70 5.75 6.00 28.19
S -2- P T * 1576-87-0 2.16 1.53 ND 5.89 ND ND
1F P 111-71-7 3.43 3.88 5.30 7.32 2.12 3.03
J-2-C W T * 6728-26-3 1.95 2.06 ND 5.25 1.93 1.85
R 124-13-0 8.44 3.16 16.05 438 3.08 3.68
JR-2- P 1 18829-55-5 5.08 5.00 4.12 ND 6.99 11.72
BN 124-19-6 37.12 32.74 120.00 25.14 28.05 28.12

R -2 A I 2548-87-0 8.21 11.82 9.22 ND 5.34 4.79
S -2,4- 0% gl 881395 19.94 47.82 10.88 99.40 7.04 6.26
S -2- T W e * 18829-56-6 ND 4.16 7.98 ND 2.37 4.10
5-FH B pge et 620-02-0 2.39 0.91 ND 5.80 0.69 ND
2 i S T+ 2463-77-6 7.38 16.33 ND ND 10.54 8.54
2,4-5% TR REH 2363-88-4 56.59 141.91 50.87 49.82 35.73 46.02
J2, 2 -2,4-3% I 25152-84-5 207.58 495.11 204.67 191.43 110.00 156.89
/N 398.78 810.64 487.79 401.13 221.59 305.29

RS
FH Dk 108-88-3 ND 3.08 8.00 2.93 3.47 2.98
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HFR CAS & it pg/ke) —
i £ filfi e fify £ it =Xfa il
% S 100-41-4 16.25 14.79 60.00 9.40 15.43 14.24
Xof L H 106-42-3 4.68 3.19 ND 7.04 7.28 ND
] - F 108-38-3 8.58 7.35 59.91 0.84 3.00 7.21
b S 95-47-6 4.78 0.22 31.69 ND 3.92 1.28
KL 100-42-5 3.92 ND 83.22 ND ND ND
1,2,3,4- Py F JL 2+ 488-23-3 ND ND ND 75.41 ND ND
2 il 98-86-2 ND 1.63 ND ND 1.22 1.59
4% H i 100-51-6 ND 0.51 ND 0.91 ND 0.32
2,6- U T HEXT Y RO gy 128-37-0 2.87 ND 8.62 ND 85.90 ND
2,4- T AR 96-76-4 27.85 ND ND 12.46 25.52 28.64
AR R 5 T iR e 84-69-5 11.67 ND 9.00 ND ND 8.78
AR R R T g 84-74-2 ND ND ND ND ND 10.57
/N 80.60 27.69 252.44 106.06 142.27 72.63
Je2k
IEkE* 124-18-5 27.45 19.69 37.25 12.57 40.00 19.80
+—px 1120-21-4 2.56 ND ND 0.98 1.12 ND
T+ g 112-40-3 49.89 36.91 150.00 23.30 4722 20.00
B R A 629-97-0 36.49 42.94 ND 23.90 50.00 40.00
T = 638-67-5 22.61 ND 14.47 10.03 19.15 17.25
e TP 646-31-1 27.13 25.36 ND 19.38 30.00 16.97
T+ P 629-59-4 19.50 16.98 115.88 ND 18.10 11.18
+ Hifex 629-62-9 17.58 15.40 19.57 ND 34.74 6.33
RAY 544-76-3 25.96 26.22 30.00 1.04 20.50 17.00
RPIR S 629-92-5 10.28 ND 8.00 ND ND ND
/N 239.45 183.50 375.17 91.20 260.83 148.53
LS
PR T T 123-86-4 ND ND 3.09 ND 1.66 0.81
F R 1 Y 112-39-0 2.22 2.15 28.93 2.28 1.88 1.92
T i 12 Y 1 112-61-8 0.94 1.69 ND 0.55 0.51 0.32
/N 3.16 3.84 28.93 2.83 2.39 2.24
s
BRI 107-18-6 96.94 77.97 30.05 18.02 2.50 120.00
1E T 71-36-3 1.46 2.49 2.78 3.43 1.48 221
+ 112-53-8 ND 18.91 18.62 18.23 10.77 3.24
il i e+ 112-92-5 1118.30 754.27 1200.00 682.69 45217 111.30
S 111-87-5 7.61 6.53 7.05 ND 6.59 6.95
/N 1224.31 860.17 1258.50 722.37 473.51 243.70
[IEES
2- Bl %+ 110-43-0 1.21 1.18 1.53 0.64 0.52 0.59
3-FRH-2- T 513-86-0 ND 101.15 ND 1.89 6.62 ND
2- - i * 821-55-6 ND ND ND 25.05 ND 0.14
324 -2- il =% 1669-44-9 0.33 ND ND 6.69 ND ND
/N 1.54 102.33 1.53 34.27 7.14 0.73
HAt
o5 TN At 592-88-1 2.61 2.15 1.00 0.67 4.14 2.12
TR B Ak 2179-57-9 52.33 62.76 20.00 ND 55.98 111.01
FH LA TN 35 = ke 34135-85-8 18.74 1.28 10.18 26.47 8.44 29.29
TR AR 2050-87-5 5.60 3.21 2.58 8.40 4.69 15.61
TS = 3658-80-8 ND ND 0.69 ND ND ND
2-1F Ik IR * 3777-69-3 16.85 17.29 22.57 ND 7.13 4.67
/N 96.13 86.69 57.02 35.54 80.38 162.70
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FFELRAE YA 6 Bz & LA 27.69~252.44 pg/kg
ZI8], it 55 AL G I R e, BUORT = Sgfarh
155 B AL A o i e T fa e, i — 2 R A
HAA AR, 6 Bt iz hHrs: A S
YR, H 91.20~375.17 ug/kg. RIEMI—A HA K
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n-6 PUFA S RmAa e, HEa Ao A ime & etk xd
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