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Abstract: To explore the major flavor substances in beef soup and the flavor differences between different brands of
beef soup, seven brands of beef soup were selected, and their flavor substances were determined using liquid chromatography,
amino acid analyzers, and electronic tongues. Seventeen free amino acids and five flavor nucleotides were identified in seven
brands of beef soup, with the main flavors being sourness, bitterness, saltiness, umami, Kokumi, and aftertaste. The contents
of solids, salt, and water-soluble proteins in beef soup are influenced by the processing techniques, which in turn affects
the flavor of the beef soup. The five main substances causing flavor differences are I, Glu, Ser, HX, and Phe, according to
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the partial least squares discriminant analysis (PLS-DA). Seventeen flavor substances affecting the texture of beef soup

were determined by partial least squares regression (PLSR). The results provide a basis for further study on the directional

regulation of the quality and flavor of beef soup.
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Table 1 Sensory evaluation

BB LL BL TBX BYC HM XD YJ
Bk 146 £0.17°  0.65+0.16° 1.31+027° 039+0.15° 126+025 1.48+02" 128+0.24°
FR 336+0.36°  098+030° 126+023" 1.10+1.20° 1.19+025" 139%026" 1.09+0.37
ARk 5.68+0.57 598+0.55 522+0.53 6.16+049° 5.63+048" 7.36+0.56° 6.89+0.78
BEok 5.09+0.50" 547+036° 6.51+0.57° 6.92+0.63" 5.66+052° 6.71+045" 5.66+0.53°
Kokumi ~ 3.76+0.54' 3.85+047° 4.86+0.61° 594+0.53" 2.68+0.33° 518+0.61° 4.68+0.57
& oA 540+0.34"  549+042° 481+0.59° 4.93+0.57° 4.63+0.60° 452+059" 4.74+0.94

E: AT AR 8 EARF R A FA £/ 2 E (P<0.05).
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Table 2 Free amino acid content of seven brands

7 B 2ILBR/(mg/100 g) LL BL TBX BYC HM XD Y]
Asp 033+0.01° 0210 036+0.01° 0.54+0.00° 039+0.01° 0.84=0.00° 0.20=0.01"
Thr 1.07£0.01°  0.62+0"  1.56+0.01° 1.88=0.01' 1.16=0.01° 1.38+0.01° 0.55%0.01°
Ser 2.71+0.03°  1.61+0.01° 1.39+0.03° 6.63+0.04 0.71+0.03 2.73+0.03° 0.18+0.01"
Glu 134+0.01° 1.48+0.01° 2.09+0.02° 5.41%0.03" 287+0.06" 2.14+0.01° 0.45+0.02"
Gly 23+0.02" 1.25+0.01° 2.19%0.01° 1.49+0.02° 222+0.09° 1.32+0.01° 0.94+0.02°
Ala 4224006 254+0.02" 33+0.19° 3.57+£0.02° 4.55+0.03" 3.12+0.05° 1.55%0.02°
Cys 2.07+0.05° 1.24+0.07° 1.24+0.02° 0.71+0.06° 1.06=0.01° 1.16%0.00° 0.68 +0.02°
Val 0.41+0.01° 0.15%£0.00° 029+0°  1.11£0.01° 0.96%0.01" 0.14+0.02" 0.19%0.01°
Met 0.71 £0.03* 0.42+0.01° 041£0.06° 029+0.00° 046+0.01" 030=0.01° 0.20+0.01°
Ile 1.73£0.04° 096+0.01° 1.14+0.06"° 0.55+0.01° 0.56+0.13" 0.65+0.01° 0.59+0.01°
Leu 0.68+0.01° 036+0.01° 038+0.01° 092+0.01° 1.34+021° 03+0.02d° 0.19+0.00°
Tyr 0.87+0.01°  0.48%0°  029+0.00' 1.08*0.01° 0.94*0.01" 0.75+0.01° 0.18+0.00°
Phe 8.66+0.17° 7.13%0.03° 5.52+045" 6.64+0.17° 13.44+0.51° 3.00+0.10° 1.85+0.02
His 1.18+0.11  0.1£0.03° 0.07+0.00° 0.16+0.01° 021+0.02" 0.17+0.01°° 0.27+0.01°
Lys 1.49+0.02"° 0.75+0.01° 1.06+0.00° 0.76+0.02° 1.03+0.03" 0.63+£0.01" 0.44+0.01°
Arg 24+002° 124%001° 1.73+0.02" 214+021" 233+0.01° 1.92+0.01° 0.20+0.00

R R 1148 £0.03° 6.12+0.01° 8.51+0.06° 13.73+0.01' 8.86+0.01° 872+0.01° 6.12+0.01"
sEoR SR AR 3.15%0.00° 2.44%0.00" 3.51+0.01° 6.71+0.01° 429+0.02° 3.61+0.01° 1.09*0.00°
E X3 5.93+0.01 3.12+0.00° 3.95%0.01° 5.01%0.07° 5.66+0.01° 3.31+0.01° 1.37+0.00°
B S § %0 32.17+0.04" 20.52+0.01° 23.02+0.08° 33.87%0.03" 3425+0.12" 20.55+0.01° 8.65*0.00°

FE 4 LATFE A TR £ 2% (P<0.05). #7A&JLB: Thr. Ser. Ala. Gly #= Lys; #kHAMAB: Asp An

7
Glu; &R & B Val. Met. Ile. Leu. Tyr. Phe. His. Arg #= Cys.
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R 3 THRIBEFRZERSE

Table 3 Nucleotide content of seven brands

A HBR LL BL TBX

BYC HM XD YJ

GMP — 45+0.19° —

IMP  1.05+0.05 6.54+0.2° —
XMP 1.69+0.05 122+0.04° 02+0.00°

I 029%0.01° 2.63+0.09° 0.23+0.02°
HX — 4.92+0.15 —

% 3.03+0.11° 19.81 +0.67° 0.43 £0.02"

1.68£0.07° 5.03 £0.03°

2.59+0.08° 0.71+0.03" 1.83+0.09° 6.54+0.06°
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