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Comparative Analysis of the Flavor Characteristics of Seafood Sauces
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Abstract: Commonly sold seafood sauces were analyzed using gas chromatography-ion mobility spectrometry (GC-IMS), an electronic
nose, and an electronic tongue to ascertain their flavor characteristics. Subsequently, free amino acid analysis and quantitative descriptive
analysis (QDA) was conducted using sensory assessors. Principal component analysis (PCA) and comparative analyses were also performed.
Ethyl acetate was the most abundant compound in five seafood sauces, with average peak intensities of >6 700. Premium fish sauce and superior
oyster sauce had the highest ethyl acetate peak intensities, at 566.73 and 80.71, respectively. The seafood sauce samples also contained high
levels of phenylacetaldehyde and isoamyl alcohol, with average peak intensities greater than 1 700. However, the seafood sauces did not exhibit
a significant pattern in furfural content. Seafood-flavored soy sauce had the highest free amino acid content, at 0.143 nmol/uL, whereas superior
oyster sauce had the highest total umami amino acid content, with glutamic acid accounting for 99.82% of the total umami amino acids. The
electronic nose and tongue were able to efficiently distinguish aroma and flavor differences between the seafood sauces, while GC-IMS rapidly
identified key aroma and flavor compounds. Importantly, the results obtained using electronic tongue analysis concurred with those obtained using
QDA. The aromas of oyster sauce and fish sauce were significantly different from those of other samples, whereas kombu tsuyu and oyster soy
sauce had similar aromas. Oyster soy sauce and seafood-flavored soy sauce had the best flavor richness of all samples, whereas oyster sauce had
the poorest flavor richness. In summary, intelligent electronic sensory analysis technologies can be used to efficiently and effectively distinguish
aromas and flavor differences between seafood sauces, which is likely to facilitate efforts to improve the flavor of seasoning condiments.
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Fig.3 PCA analysis diagram of samples
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MEERR IR & B i = FIFE SN HTHY, {H7& HTHY

R 1 S o R IR S S L 99.829%, BEL A

_":5153]];{ THEERFI A EERENTEL 11— R R AR R I A R Y
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Table 3 Analysis results of free amino acids in samples

St

HXJY/ YSJY/ DBJY/ KBJY/ MLJY/ HTHY/ TGYL/

B RABFAA FIE (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL)

RAZB Asp 1000 479.99+0.03  391.28+0.02  559.75+0.03 643.35+0.03 422.86+0.02 10.43+0.02  375.08+0.03

gk SHBR Gl 300 3196.63+0.02 4 075.07£0.03 4471.26+0.02 826.30£0.03 496.65+0.02 5 693.65+0.03 684.37+0.03
B SR R ° 3676.62 4 466.35 5031.01 1 469.65 919.51 5704.08 1 059.45

42 E Val° 400 269.27+0.03  243.22+0.03  331.31£0.03 339.61+0.02 362.18+0.03 33.30+0.02  332.29+0.02

FEAE IS 1900 232.0040.02 207.22+0.03  283.40+0.03  299.71+0.03 318.95+0.02  3.63+0.03  263.67+0.03

FEE Lew” 1900 359.94+0.04 33425+0.03 455.37+0.03 482.04+0.03 495.94+0.03  5.60+0.03  437.68+0.03

KAZE Phe® 900  21632+0.03  211.77+0.03  282.85+0.02 293.73+0.03 197.29+0.03 ND 215.39:£0.02
. EEL His® 200 67.91£0.02 62424003  63.62+0.02  55.82+0.03  66.47+0.03 ND 142.47+0.03
R FELAEE Met 900 67.32£0.03  57.63:0.04  82.99+003  83.21+0.03 83.95:0.04  1.08£0.01  160.37+0.02
4%F Tyr  ND  54.86£0.03  37.01£0.02  51.20£0.03  62.18+0.03  52.05+0.02 ND 65.41+0.03
FEE Arg 500 71204003  85.50£0.03  61.55+0.03  111.65£0.04 68.82+0.03  3.58+0.02  13.17+0.02
HMEE Ly 500 254463002 217.30£0.03 298.25+0.02 325.32+0.02 338.75+0.03  5.36£0.03  495.87+0.03
BaR sk 1593.28 1456.32 1910.54 2053.27 198440  52.55£0.02 212632
#5B Thib 2600  189.84+0.03  160.70£0.03  222.96+0.03 246.34+0.03 256.19+0.02  3.15+0.03  250.51%0.02
ZEF Ser 1500 265.7120.02  234.06+0.02  320.54+0.03 352.39+0.02 266.18+0.03  2.88+0.03  155.22+0.03
HEBGly 1300 165.12+40.03 391.83+0.02 183.47+0.03 215.21+0.02 223.83+0.02 28.73+0.03 1 154.75+0.02
ek REB Ala 600 268.83+0.02 282.96+0.03 325.41+0.03 341.08+0.03 567.67+0.03 33.07+0.02  391.06+0.03
MEEE Pro 3000 222.14+0.04 234.11£0.03 288.30+0.03 322.94+0.03 364.29+0.02 ND 104.39:£0.03
BBk R AL 1111.64 1303.66 1 340.68 1477.96 1678.16  67.83:0.03 205593
JNEBLCit  ND 123744004 100.75£0.04 121.62+0.04 106.67+0.03 122.15+0.03 ND 260.45+0.03
4B Tau 33.8740.03  2329+0.03  36.75£0.04  29.15:0.04 28.75+0.03  26.67£0.03  54.13+0.02
MEE Cys ND ND ND ND ND ND ND 14.50+0.01
BEE Om  ND 12524003  21.37+0.03  71.00:0.04  61.98+0.03 83.34£0.03  331x0.04  88.44+0.03
Hie FS SUR-§-3 & 170.13 145.41 229.37 197.80 234.24 29.98 417.52
TEAAS 1 589.74 1436.88 1937.76 204257 2035.77 51.04 238324
R B AR 0.115 0.120 0.143 0.098 0.102 0.062 0.122
(nmol/puL)

E: EARFHEar SRRAE; b BRI o BEeRRAR d BAPREAAR; e BEMRAE; £ SFTRAR g
R BELR, ND A=A,
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Fig.7 Sensory quantitative description and analysis diagram of
samples

JE: a: #7AQDA; b: Ak QDA.
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