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Abstract: This study aimed to analyze the quality differences of sauced beef with aged brine and quantitative marinating
methods by evaluating sensory characteristics, color, shear force, texture, moisture distribution, taste nucleotides, and free
amino acids. Results showed that quantitative marinated beef received a higher score in sensory evaluation than aged brine
marinated beef. Additionally, quantitative marinated beef had better color, lower shear force and hardness compared to aged
brine marinated beef (P<0.05). It also had a higher moisture content and more even moisture distribution. The quantitative
marinating method resulted in higher levels of 5'-AMP, 5'-IMP, and 5'-GMP in the beef sauce, which enhanced its umami
intensity (P<0.05). Moreover, the total free amino acid content was higher in quantitative marinated beef (475.60 mg/100 g)
than aged brine marinated beef (274.66 mg/100 g). These findings suggested that the use of quantitative marinating method
can significantly improve the quality of marinated beef products and promote the industry's advancement.
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Table 1  Sensory scoring standards for sauced beef
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MR IR (5'-AMP) | 5'-5 2 (5'-GMP) #1 5'-JLTF IR
(5-IMP)FRHESL4S 50 mg, i HABLAE/KELRZE 50 mL,
RS, FRAES R AU EE N 1.0 mg/mL, SR 5B bR iR
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Table2 Program of gradient elution

f 8] (min) (A, %) (B, %) 0(C, %)
0 100 0 0
18 95 5 0
19 91 0
29.5 83 17 0
35 0 60 40
38 100 0 0
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Fig.1 Sensory evaluation of sauced beef in different marinating

methods
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B A LET HE SR 1 A A= B, T2 g e o, LA 2
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ShE LA NRE. IR, i T AURAE S DR UUSLT
LWL, (95 A5 X OERWIACRE Ty 458, SRBLH I
B9 LHAE. TIRIICH BRI hil A S A i
Ak, BEE TR AR AIIIN, SN LE T i,
SARIGG IR B LA B RS R UL,
b AR P O AT (P<0.05) o b4, st o il 3
BN CERE, LA i, s faiix
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Fig.2 Color difference value of sauced beef in different

marinating methods

TE: ARVNE TR BA W TEZE 5, P<0.05,

2.3 AREIEHIANEL AT IR RAEE

B SR AT 5 P ] B R EE R AR, ST 2R
FHIPN AR5 M T B i S P EE Y, Y
IR S S O™ TN P B A2 S 0 e AL
BYYIJIRk/N, RN PRI R R . R 3 AT LR H,
7 A A P B U 7 2 v T e e - A
(P<0.05). —f%IMH, RALP S /KEBEEE, w0
Ho — 7 I R e B il A ORI R v ok
Pt AR LA E FH, (L g FAn b UL, FREf R
2 EHVR | RIS LGE B, RS B sk
YWz ar=A 5T . BRI bl S R AR O,
HIES T AT desm e, B2 AR Wrsad, b & A WLET 4
ZIRIRIBRGR  45-G J16 P/ Is, NUSEF 4/ v e
FESIN, B 2T U 1T B, B LA AL dism
BRI S5EEZ R AW, 3ad By U REAIS; 5 — 7 L 7R
PR AT eI T PN YRR R A ) RS TR O AT,

3 OR[E] R il 7 = AR P TR R

Table 3 Texture characteristics of sauced beef in different
marinating methods

BhR il TE B b ]
1 (N) 33.63+0.78° 26.14+0.21°
R (g) 8385.20+170.62° 7167.80+£198.01°
1 (%) 19.64+0.56" 20.07+0.04°
(%) 64.84+1.81° 75.60+2.03°
IR 0.45+0.01° 0.50+0.06°
NI () 2247.01+71.53° 3207.10+40.12°

e R A RING 3R B 38 25 5, P<0.05; %6~3K 71,



%44 5 22

S, S B S E A PR S - 47 -

i HL AT DA A i S5 L ET 4 2B A 4 &, et 7z 2R
oA fit, 35 20 B v PRI o) it O PR FH B S A5 0S) F
ST, VRIRAD L 3 IR R U LT AR 28 1 B
PR, AR5 2 A U, RS RIVR 3 1T 254 e il &%
SR RIS T S ST

38 H FH SR ) 1T 53 BT 435 SRV PRI IS 1) SO, it JoiT
REPER, BRAAFEAR AR 1 S e T PR A 1A A
A7 R, BETRlE | T ERR ML A PR S B R
fiEo g B SRR T R 2 AT AR T 2200 T, S i s
FEETRARBNEBEE & T, IR B E ST, R 3
T, 2237 e A PR AR i S R B A
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Fig.3 Nuclear magnetic resonance spectroscopy of sauced beef

in different marinating methods
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Fig.4 H proton density imaging of sauced beef in different
marinating methods

b. &7 K i

2.6 AREIFBEIGFREFAZRIEER ST
AR R T BRI Y R —, 5-IR TR

(5-AMP) . 5-ZHWR(5-GMP) Tl 5-JlH 12 (5'-IMP)

I H BN AR P H A EEIRTR, 5-GMP F 5-IMP A B

K4 ARG RT3 AR KR R

Table 4 Three-state water peak integral area in sauced beef under different marinating methods

SR WA TR AR

AR S kA, REHaKA, FIH KA, SR T RLA
U 110.92+19.47° 3351.57+194.71° 303.40+6.84" 3765.89+182.08"
JE Tt 14 1l 138.33+21.02° 3785.44+160.45° 541.58+40.67° 4465.35+180.11°

H: FFIAR/NG FRR R B B 25, P<0.05,
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TR AbEERR, 5-AMP FRIERIG ] A /E Y, A
WFFEM T P < ) 2 2R IR B R BRAZ T TR
A i, SEARAZ T R UEAL S ) i SRR S DL 5,
ANTFY e il 2 2R A 3 S S AR R I s
RILER 5,

40

30
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n
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4 6 8 10 12 14 16
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K5 SERAZ T RRBMETR 5 ) e ROBAR IR 1
Fig.5 HPLC chromatogram of standard compounds of flavor

nucleotides

x5 EWEHMESER G Y40 i

Table 5 Standard compound curve equation for flavored

nucleotides
B R BRI e REUR
5'-AMP Y=52.909X-1.5329 0.9999
5'-GMP Y=44.455X-1.5006 0.9999
5'-IMP Y=28.06X-1.4791 0.9997

3R 6 nJ LLA Y, WA i il 7 20 T2 F 19 #% 4
P H, 57-IMP By &5 i i 2 (P<0.05) /55 5'-AMP Fl
5-GMP B, XL T 5-IMP EEFAE T sk
B, M 5-GMP AR E R AN S s ey
TR EEYI T, 5'-AMP W) 2 ESE T ATP REff AR AL,
TrERARM . FERR )y A P b, g = e
R TAV (HEK, UhHH 2 1 < i 36 4 R i e R
BER T A H136 4 2, AR 25 A AL AR B
FEH R I, 7 e i AR S 3 pa n) LACR BE B 2 A%
PR A3, A7 i aE R B 4 f

6 AR E A 3 RRTRE &
Table 6 Contents of three nucleotides in different marinating
methods of sauced beef

[E— & F(mg/100 g) ARGV TAY
(mg/100g) izl bt Ll ki
5-AMP 50 7.88£0.07° 10.20£0.02°  0.16 0.20
5-GMP 125 7.06£0.02° 8.06+0.04°  0.56 0.64
5-IMP 255 26.60+0.12° 3533£021°  1.04 1.39

Wb, SR 2 FL R AN A 2 IR N AT 1 iR = [a] B
HUFFEIVER, T HS SR R Y ERREC, 4N 5 -IMP W 5T5
MR . H 2R . 225018 S BT WR 2 2L = 2B P [RIAVE FH,
SR R A EEER . RIRAZ TR AR 5-AMP 1Y) TAV
NT L AHILAEAR M BE T BA EHR, 5 5-IMP Z W]\
VL7 2 [ IV PR P R e

2.7 AEEFIHEREF RS AR AR
SIEIRARAEN 1) SAH i O i an &l 6 Fis o
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Fig.6 Reversed-phase high performance liquid chromatogram
of amino acid standard

17 FRiF B AR ER Y S8 TAV [HUIFR 7 s,
YRR GRS AR, Sy Ryt | I . JCBRE LR . UEES
IR AR FEAT P — 2R RE LR 24
LUK Sl . 2B R AR B S 2 5L, — 2
AR T AR BIFIAE . & ]
Pe b AL FHRZERR Bl 181.12 mg/100 g, 5
i 2R TR R e | R S LR R Sl 297.36 mg/
100 g, 3% =B i T < e <l R b, TR
FLIR G R BN HH, DT 3808 17 T H34 A)

KT AR R A P R AR A
Table 7 Composition of free amino acids in different
marinating methods

£ (mg/100 g) BERISTEETAV
Ui By AR . . 2w EWRRA
EARVSK ] E 1 1l e

Asp(RAEM) 18.33£0.65° 29.85£1.02° 0.18 030  fifBk

Ser(#%&M) 26.69+4.41° 39.0846.54° 0.18 026  #HBE
Glu(A &)  35.41£291° 47.79£1.90° 1.8 159  fefuk
Gly(H&EM) 1421133 2551£0.77° 0.1 020 A&
His(ZHZHR)  2.19+0.14"  4.89+0.63°  0.11 024 Bk
ArgORSER)  0.09+0.03°  2.02+0.15°  0.02  0.04 ¥
Thr(FRERR)  51.19£1.29° 8537+2.58 020 033 #ifk
Ala(N&EIR)  35.29+4.56° 69.76£1.99" 059  1.16  #iflk
Pro(Jfi&R)  3.90£0.64° 11.71£1.36°  0.01 0.04 Jok
CysCEMER) 3.35+1.41°  5.67+0.08° - - ok
Tyr(BEERR)  24.2742.69°  49.40+1.22° - - T
Val( &)  2.42£049°  6.84+036' 006  0.17

Met( FHEIR)  3.30£1.79°  7.88+2.30°  0.11 026 ¥k

Lys(Bi&R) 14.89+1.66° 38.81£0.94° 030  0.77 Tok
Ne(F54R)  1.312047°  2.80£0.16* 001 003 w0
LeuGZE&ER)  6.93+1.28  7.69+1.52°  0.04  0.04 ¥

Phe(MEM) 30.89+3.36° 40.53+3.78° 034 045 v
JNVE(fE B 181.12415.15°297.36£14.80° 244  3.84
NFGER) 71401025 122.05+10.12°  0.69 1.23
NFCER)  22.1443.71°  56.19+2.38 031 0.81

=82 274.66+29.11° 475.60+27.30° 344  5.88
TR AT B AATT A TAVE.
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i TAV {H & T2 il 2R P, Ud B R 58 5 AH
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(BN, W E— 2R B | RIS & Lh s mT R
Fe b TR AR AR A R IR 22— ZEUEM o R B
BT A PR T (U 5 AR SR S R S SR (R AR
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S0 D) RS, [FIRE, ZEASHIFSE o & B ISk
SAFE IR A R e A AR A P e, L
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TR T T A P EERSREEAE S T 2.02 g MRS T A
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