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Abstract: This study was conducted to explore the aging technology of high-grade beef, a total of 12 high-grade fattening
Angus longissimus dorsi were selected and aged in dry or wet environment for 3, 5 and 7 d, and the meat basic

physicochemical indexes, free amino acids and volatile flavor compounds were compared and analyzed. The results showed
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that the pH of beef with dry-aging for 3 and 5 days was significantly lower than that with wet-aging, the pH of beef with

dry-aging for 7 d was significantly higher than that with wet-aging (P<0.05). The share force of beef with dry-aging for 3 d

was significantly lower than that with wet-aging (P<0.05). The contents of serine, valine, methionine, isoleucine, tyrosine,

leucine, phenylalanine, arginine, lysine, total sweet free amino acids, total bitter free amino acids and total free amino acids
of beef with both dry-aging and wet-aging for 7 d were significantly higher than those for 3 and 5 days (P<0.05). The

contents of aspartic acid, glutamic acid, alanine and total umami free amino acids of beef with dry-aging for 7 d were

significantly higher than those with wet-aging (P<0.05). The nonanal, octanal and octenol were key volatile flavor

compounds in both dry-aging and wet-aging beef according to the relative odor activity value, and heptanal was the volatile

flavor compounds only existed in beef with wet-aging, the octanal, phenylethanal, undecanal, tetradecyl aldehyde and

limonene of beef with dry-aging for 7 d was significantly higher than those with wet-aging (P<0.05). In conclusion, beef

with aging for 7 d is beneficial to enhance flavor richness of Angus beef, and dry-aging is better than wet-aging to improve

the flavor of high-grade Angus beef.

Key words: high-grade fattening; Angus beef; physicochemical indexes; free amino acids; volatile flavor compounds
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I R -AR FC YY) J1 (WBSF), BOFH{E, B3 FH 21
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1.2.3 FRIFEEAILRNE  FRELZY 200 mg A
FEFL T 100 mL 58, Jin 0.1 mol/L #h#&2 30 mL,
A HEHY 30 min, EZE . £S5, 7E 4 °C. 10000 r/min
A4 T B 10 min, BUEVEW, #1022 pm PRSI
HLIMAE o R LR 53 P, (1% 4 LCA K06/Na
(4.6 mmx=150 mm, 7 pm), 58~74 °C B JE 505 W sh
FFFBEER 4 A F1 B 43510~ 0.12 mol/L, pH3.45 Fll
0.2 mol/L, pH10.85; P& Jlit 72 0.45 mL/min, fi7 4= 22
0.25 mL/min; J& 7125 30~40 bar; KK : 570 nm+
440 nm,
1.2.4 A RIERMERBRYBTNE 4 PFE KRR
PN RE S 25 S Z AR, BTN EL R 2K
BGLT 250 °C I 4L 2 h, LIS A BCEL R B 1Y
FERVYER Yo PRI 5 g AREUIESG & T 40 mL Tii=s
FRA, I S ALERNA R 20 mL, 293Z 1~2 min, A7 3%
##E, A 50/30 um DVB/CAR/PDMS [#]AH {3 %< B
Sk, VR IF B e ZE Gk, B FEE R S 800 r/min, T
80 °C fHIEFEHL 30 min J5BUH R, i A GC-MS
BEEED T 250 °C f#HT 5 min.

10, 33% 45 4 35 M B 40 A (HP-5MS, 30 mx
0.25 mmx0.25 pm); FHEFE)T: 60 C {R¥F 4 min, 2
JELA 5 °C/min F}& 160 °C, FiLL 6 °C/min F2 270 °C,
45 10 min; $EAE O IR E 250 °C, 2R (He) i &
1 mL/min; FahiRE . BS54 GRS 280 C;
HL 3% 5 (ED & 75 L FHB I 70 eV L5 4%
BT 1560 Vi BFJEIREE 230 °C; TUARATIRE 150 °C;
R AYE Rl 35~550 amu.
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H ROAV 2H 100, &P & HE AR BT ROAV 1
BT
C T
ROAV, = 100 x c X T

s C; AR KRR AR & (%) T,
Y5 S AME R T L5E B (ng/kg) , Cypan HTRE Sl XU BT
R e R A MR 53 B AR RT B (%), Ty, AHRESD
XU T Bk f K B9 37 22 P 2H 49 B WL BE B 4E (pg/ke) o
75 ROAV>1, Ui 238 & P XUBR 4 Joa Xof 844 XUk 4
JEA BB DTk 2 0.1<ROAV < 1, Bi %% & X
WA IO X AR XU SO AT — o AR o
1.3 #iEAIE

2 TR SEAS PR ARE TR AT 25 2 S A R HERR 7 =X
ARl a5 R B SPSS 25.0 1Y) Duncan 22 5 FL %%,
AR ] s TR0 2500 SR FH AR ST REAS ¢ K 560 A, 2508 FH 34
(HEPRMEZE RN s 21 XU ) B>k JH Duncan 28
P oy dr G 2, Bl FH bR iR oR . LA
P<0.05 FoRZEF B,
2 GREH
2.1 StEERRIEHFRERIBNIERS

B pH X B AR AR, R 1 0T
G, AETHER AT, HEfRR 7 d 42 IARY pH W35
FHERZ 3 d A1 5 d(P<0.05); HEBR 3 d A1 5 d, #=CHE
fiR 4 IR pH 25 T T 2UHERR (P<0.05); HEfZ 7 d, ¥
HHER A4 P pH i F AR T T =UHERR 4+ A1 (P<0.05) -
WFgER M, 42 A pH /NT46TF 5.79 8K T45TF 6.20
B, B R4 AR AR 1 . WUBRER (1. S5 ER 1
FIA 22 85 R, PR THA- PRBgRE DS o ASFSEr, AL
SRHERR 77 RIS (0] X 24 Y pH A — 5 5§20, {H 4 Py
B pH JE RN 5.43~5.69, ¥J/NF 5.79, Ui A &R & AR
LA AR R E T ORI 2 CHERR 558 F 394 F) 1 Has
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Table 1 Effects of aging method and time on meat basic physicochemical indexes of high-grade fattening Angus beef
. T HERR T CHERR

3d 5d 3d 5d 7d
pH 5.45+0.06" 5.43+0.05* 5.69+0.19° 5.61+0.11% 5.52+0.05% 5.48+0.06"
L 41.34+1.65 41.15+2.38 41.98+4.19 39.82+1.18 40.77+2.41 41.29+2.12
d 17.51+2.18 17.478+0.50 16.19+1.99 15.99+1.30 16.75+0.66 16.78+1.63
b 7.48+1.61 8.36+1.02 8.50+1.10 7.75+1.20 8.14+1.54 8.43+0.81
ZEFEMR (%) 26.65+2.37 27.87+0.96 24.88+3.90 28.24+2.99 25.69+3.94 26.38+3.45
KB (%) 4.41+0.38 4.64+0.23 4.35+0.33 4.71£0.23 4.51£0.28 4.63+0.24
FYI77(N) 44.58+6.93* 43.31%6.53 42.34+4.89 49.31+2.92° 45.97+5.21 44.72+8.62

g‘é ﬁ[ﬁlﬁmﬁﬁfﬁ/ﬁ () HERR IS B A /NG PR TR 2R 22 5 1. 3 (P<0.05) 5 M [ HERR I () AS Rl HERR D7 2UR AR RS FREA IR 7R 22 53 10 35 (P<0.05);
.
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PR K I 2 22 5. IR R A R
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PRI & B . Shah 45 & DL VAT dE AR T2,
HIINEH Y 13w, At b, HEfg 3 d B,
T=CHERR A R i 85 D) 7 B 2K B CHERR (P<0.05);
HEfR 5 d F1 7 d B, T=CHERR AR =CHERR 4= A 85U )
o #2557 (P>0.05), HFEE P GeEHEmR, T2CHE
R4 B EAE S 0h, WUEST4E5E PIEBR Ve 2
VREES, 4R R BT U0 ) 2RI, IR R 381 s,
2.2 St ERRISETF RS R EBRE R
A= RHERR R T B TR SRR, AR AR
PIBSRE A RIS, IR B T 4 P RUBR 19 3= BE w44 BT iiie
BA LR, R 2 AT, A4 PR S T e A I R
BEEN 119.58~164.26 mg/kg, AHHETHEFR 3d F 5 d,
FRFMEAHER 7 d AP LER . SHER. EX
2R . SHIARZUIENAR | PR JEMR S Sl B8 2 R )
R B EMIN(P<0.05) . HP, 2241 S BEHk,
WENR . AL EIR . FE AR RN R A S 1R A B

TR, R 20 B AR RET AR, AR AR S L B L R
R 2 TRPY, SRBAHERR 7 d 1T W e A AL
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RS LR 1 & i, YR =CHERR 7 d W E T 4RIk
IR & (P<0.05) . Uboh, g5 wos, HEig 7 d, T
HER A A RAETIR . &R . IR R 23k
P 1 2 i b 2 v TR CHERR, T CHER AR A PR 2
PR AN 208 ) & i 4 IR TR A CHERR (P<0.05) . DA
5 R T R A R RUR I =R B AT, X 5
HERR A A i 25 2 FE iR 3= ZE R TR T 25 1 S 7K A ) X0
WA, SARSCEE IARRL, 5T L BT CHER A
PRI EIR . RAER . i s S & = s
TR =CHERR A= e,
23 B RRIEETA AE & 4 KRB 28 A A AR XS
SIEEES

ASFTE ST L E IR HERZ 72 3 d 1 7 d AU
S A T R P XU BT ARG I, 45 5R s, 4 FPHERR
4 PR IR 48 Fhig vk XUk 4 i, Hod D3, D7,
W3 il W7 S5 BIGH 42, 41, 43 FI 46 Fhdg A PR
BRYIT (32 3) o LB R M XK T T2 ZEAFRE S
1350, B2 2Fp . BEE ORP . SR 14 FP . MR
2 Fb . WS 4 FRANHABZE 4 B, HrpAER SRR
SMIESE, Ho O s | FRZEFIINRZE, AR A ke
SRTRZE
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Rae i, TEAR PRI XU i e 25 25V, 2 5M R A
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Table 2 Effects of aging method and time on meat free amino acids composition of high-grade fattening Angus beef (mg/kg)

o T HERR 1R CHERR
3d 5d 3d 5d 7d
REHR 4.48+0.65° 4.70+0.60™ 5.40+0.36"° 4.28+0.41 4.02+0.36 3.94+0.45%
B 6.10+£0.89° 7.36+1.63° 12.80+2.28" 8.40+2.11 8.64+1.49 9.62+1.33"
IR 24.40+2.97° 22.80+1.79° 25.20+1.92 19.6042.61* 18.2043.27* 29.40+4.51°
HEm 6.84+0.62° 7.54+0.97 8.40+0.91° 7.06+0.93 7.34+0.85 7.52+0.83
&R 24.60+2.41° 27.20£2.28" 34.60+4.93" 26.60+2.30 26.80+2.59 27.40+2.61*
JIjiE=Niz 1.0240.24 1.02+0.13 1.08+0.24* 1.48+0.51 1.64+0.65 1.74£0.30°
22 58R 5.86+0.84° 6.48+1.07° 9.68+1.04° 6.62+0.53" 7.04+0.85° 10.70+1.20°
AR 5.96+0.91° 6.44+0.96° 8.22+0.81° 5.94+0.70° 6.56+0.90° 8.38+1.03°
AR 4.62+0.77° 5.48+0.66° 6.80+0.78" 4.92+0.83 5.56+0.74* 7.88+0.70°
LN 4.50+0.59° 4.86+0.68" 6.84+1.08" 4.58+0.82° 5.54+0.96° 7.50+0.95"
SRR 8.10+1.08" 8.98+1.43" 12.00+1.58" 8.42+1.21° 10.42+1.39 13.00+1.00°
KN 3.84+0.52° 4.70+0.67° 5.76+0.63 3.60+0.45° 4.18+0.80° 7.00:£0.78°®
Kol R 6.86+1.24° 7.40+1.17 9.42+1.51° 6.90+0.64° 7.62+0.76° 9.76+1.18"
it 2R 4.38+0.62° 4.84+0.60° 6.46+0.97° 4.14+0.80° 4.94+0.70° 7.24+0.63"
PIERT 8.02+1.24* 8.62+1.82° 11.60+1.34° 8.42+1.12° 9.54+0.92 11.10+1.43°
fif R S LR 10.58+1.39° 12.06+1.68" 18.20+2.37%° 12.68+2.20 12.66+1.56 13.56+1.33%
IR Z R 68.68+7.30° 71.48+6.82° 87.18+8.88° 67.30+£5.93° 67.58+3.35° 85.14+4.56
IR SR 40.32+5.73" 44.88+6.01° 58.88+7.53" 40.98+5.07° 47.8+5.84° 63.48+6.30°
SIS IR 119.58+14.21° 128.42+13.64° 164.26+17.81° 120.96+11.72° 128.04+9.02° 162.18+10.12°
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Table 3  Effects of aging method and time on relative content of meat volatile flavor compounds of
high-grade fattening Angus beef (%)

Sk s T HERR 1R HERR
3d 7d 3d 7d
28 ECE 2.87+0.84° 1.05+0.46™ 0.48+0.18" 1.93£1.11%
PR - - 6.18+1.23 3.72+0.40
IR 7.31+0.41 6.22+0.09 5.78+1.19 4.89+1.01
1B 1.69+0.55° 7.97+1.09° 7.40+0.93¢ 4.32+0.51°
RO 2.08+0.24° 1.90+0.19° 0.51£0.09" 0.30+0.08*
TRE 13.89+2.13° 15.60£1.14° 28.32+4.97° 15.2143.66°
L 0.7240.13 1.42+0.51 0.83+0.15 0.72+0.23
i 0.57+0.09° 1.23+0.29 0.63+0.07* 0.73+0.19°
2,4-%% TImIE 0.98+0.24° 0.80+0.13" 0.34+0.07° 0.35+0.05°
TR TS 1.75+0.19° 3.19+0.50° 0.49+0.25" 0.23+0.06°
T 0.77+0.36 0.35+0.11 0.53+0.08 0.27+0.10
ToSmE 0.44+0.21 0.36+0.15 0.37+0.14 0.39+0.12
RANS 0.20+0.05 0.330.11 0.36+0.12 0.45+0.07
B 2- P 2.78+0.25" 1.2940.63" 0.71+0.17* 0.86:£0.12°
2,3-F il 2.38+0.45° 2.40+0.36* 4.73+0.49° 3.33+0.87%
[(E2S EC R 3.95+0.24° 1.46+0.55° 0.79+0.18" 1.06£0.25°
PR - 2.170.10 1.21£0.09 1.59+0.12
12705 -3-1% 1.94+0.39" 2.39+0.29% 5.48+0.51° 4.33+1.09™
R-2- 1 —ImE 2.10+0.35" 0.87+0.18" 0.68+0.21° 1.39+0.13"
IESERE 1.16+0.33° 3.71+0.49° 3.59+0.30 2.35+0.82%
- 1.00+0.15° 0.84+0.11* 0.32+0.05" 0.60+0.06™
1-25 0 0.7240.11 - 0.16+0.04 0.24+0.03
A tEmE 0.73+0.17 0.86+0.23 0.49+0.20 -
1T 1.15+0.38 0.83+0.06 1.110.45 0.55+0.21
Jek X AR - - - 1.57+0.67
[ HIZR 5.92+0.75" 2.16+0.89® 0.69+0.34* 6.44+2.66°
PR 5.46+0.25° 1.73+0.93* 0.59+0.12° 3.60+0.73°
bk 1.64+0.19% 2.2240.13° 2.01+0.79% 0.75+0.19"
2,6- 3t 1.52+0.13 - - 0.83+0.19
% 1.56£0.27° 0.97+0.38° 0.82+0.22° 5.57+1.29
S - - - 0.82+0.12
B - 1.02+0.20™ 1.14£0.18® 0.82+0.35° 2.36+0.83"
-2~ A - 1.24+0.25 1.12+0.27 -
E+ =k 0.56+0.14 0.54+0.12 0.64+0.19 0.78+0.11
B2 1.11£0.33 0.78+0.17 0.99:0.48 0.42+0.17
ke 0.69+0.16 0.80+0.18 0.75+0.18 0.96+0.13
RS 0.29+0.08 0.28+0.06 0.23+0.04 0.30+0.03
AN 0.19+0.03 0.23+0.09 0.18+0.04 0.27+0.12
[I72S iR - - - 0.70+0.13
SR 0.48+0.07 0.49+0.17 0.70+0.17 0.82:0.24
[iES Tk — i 0.35+0.11 - - 0.08+0.01
[N 0.89+0.31 1.21+0.16 1.37+0.29 1.72+0.54
AR W T TR 0.98+0.15 2.28+0.73 1.4240.56 1.98+0.51
2R (-2 %2R 0.40+0.21 0.52+0.26 0.34+0.12 1.04+0.46
HAlb H ARG 13.87+0.44° 13.89+1.12° 7.23+0.61° 7.70+0.63°
2- TR FE g 2.58+0.27" 2.35+0.26% 1.72+0.40% 1.40+0.33°
1,6-CL PR 0.63+0.08™ 0.94+0.19™ 0.42+0.09" 1.27+0.40°
2,4- U T HOR By 0.71£0.29° 4.13+0.58" 1.61£0.61° 1.2240.23*

TE: = AR IR R T8 R AR/ NG TR R 2R 2253 .35 (P<0.05) o

5 D3. D7. W3 Fll W7 BFELERBRYIEN 33.27%. W3 P EREAET & e FHE 3 4, Ui CHE
40.42%. 52.22% F 33.51%, =25 40 F -/ . HEH i 3 d 4 A BRI ERFNEI M, 4R ER, T
i TESEEER N SR . T RO IR T AR DU RHFR A AR ZE 2 2,4-2% T JRRE . P T REREUAE
1R 1 A Ak 43 e, BAR SR FIAR 5 oK P, Api g, o B i i 3 m TR ECHERR 4 R (P<0.05) 5 AH LE T-HE
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Table 4 Relative odor activity value of meat volatile flavor compounds of high-grade fattening Angus beef

) T HEmR TR HEmR
=L’ ARFHER CAS BIE (ng/kg)
3d 7d 3d 7d
EC EEUS 66-25-1 5 4.55 1.48 0.37 2.79
BRI JEITOR, AR 111-71-7 2.8 - - 8.57 9.61
1B TR, Frienk 124-13-0 0.587 22.80 95.74 48.97 53.22
B LI R, Bk, FITOR 122-78-1 6.3 2.61 2.13 0.31 0.34
T TR, AR 124-19-6 1.1 100.00 100.00 100.00 100.00
L a7 B2k, BR i 112-31-2 3 1.90 3.34 1.07 1.74
[ TR, SEBRE, FoR 112-44-7 125 0.36 0.69 0.20 0.42
TR e AETFR, WA 124-25-4 110 0.13 0.20 0.02 0.02
e B RGO, LR 111-27-3 5.6 5.59 1.84 0.55 1.37
B e Sn el 111-70-6 5.4 - 2.83 0.87 2.13
1205 -3 BEHEIR 3391-86-4 15 10.24 11.24 14.19 20.88
A HEmE TR, 112-53-8 16 0.36 0.38 0.12 -
Frigis HHAGR, WA R 5989-27-5 34 0.38 0.46 0.23 0.16
2- 3 Lk H R, Ik 3777-69-3 5.8 3.52 2.86 1.15 1.75

T —FORAAI ]

12 3 d, TaCHERR 7 d W TaEsEmRE . L A
SRERE AR S (P<0.05) o DA SE K UHERR I
[EDXF e 2 R I AR AT — BB . IEAh, ASFSE
F 2 CHERR A PR H AR HH B, = CHERR 2 TR R U RAS:
Y, BT S A A R, AT REXHE=CHERR 4= A 5L H R
H—EERPY,

JRIAG ) ORI T AR DTt S v S
CN g EALIIR =), IR ok A T
B AUHERR SRR RS 14 Fh, 535915 D3, D7.
W3 Hl W7 B & R B B 19.96% . 12.09%
8.84% Fll 24.67%. TEAMFFEH, T-=XHERR 7 d #7458
s B AR i w2 e TR aCHERR 7 d, MR aCHERR 7 d
] FR 2 AR T RN e AR X e S G
(P<0.05), (RS BB R, X4 PR T3 44 RUBR 52 i
BN BERAGYRE R R, FEk AR
iAo E ISR R T AR AR UCHERR P 3%
o H SS9 i, 43515 D3, D7. W3l W7 SadE %k
P IXURPITTRY 12.75%. 13.13%., 13.83% Fll 12.11%.
Horp, v R HERR 4 A 125 M -3-1 v T 2 HER
(P<0.05), [AIE 1-3F0a5-3-Fet e e tb 59 bt
e o P R PR XU o, BT 7= i B 4 7=, X2
PRXUBR BT Rk A P, 1 A MR R IR i A 13505 -3 -
XA R AR R . R R, D3 A4 IEC
Pt PR AR & 2 v T 4H (P<0.05) o TECL AT
3 AL 0 O RO Y R SR A 2k, BRI SRR,
Ko 2 PR XU A 38— A A A T, 18 BH - U HERR
3 d AR AP AT 201 BT A R RUR EA T A

ARHE ROAV>1 15 & M UK 42 5T X 4 44 JXUBR
W AT BB TTHE, 0.1<ROAV < 1 [ %1 XU i) i
X #E A R ST AT — 5 B HVE ., ASF9E H D3
D7. W3 £l W7 F53 5K 12, 13, 14 F1 13 Fxt
FEAAR AR ST AT B2 DTk e AT — B E FH 4 ot
(5% 4) . BAKE, 4 FHHERA AT ROAV Hix

o8 100, HOR B TE I (22.80~95.74) | 1-2475-3- 1
(10.24~20.88) . Bl (8.57~9.61) . 2-7XFEMLmE(1.15~
3.52) . Z&WE(1.07~3.34) FIE L B#%(0.55~5.59) . A
s, KUY BAHRT S g R wos, HEfg 7 d, T=UHE
R4 A R IESEE | 2R . T —18 . A SR I AT se
S A AR o 2 1 TR R CHERR 4 P (P<0.05) o AR
i ROAV {H, 1E 124 R Qs R M U T, 28
I T A SRR DU A P XU B
— B AEE R, B T =CHERR 7 d B HERR 7 d
Xt A P RS T FH B 5
3 g

AR THERR 3 d A1 5 d, HERR 7 d n] B £
FilliE B TR | THERZIEAR | TR 2 R B R B 2
FERR 19 B (P<0.05); b4, T=NHERR 7 d 2RI
IR . EIE . TNEIR IR 2 SRR 00 & | 5
FIRAHER (P<0.05) . T HEFRAME = HERR e 22
A XUR TR A BT 2 o T . E S EE R 10 M -3 -1
1 HER A5 A 19 XULR STk o1 ol B . T =N HERR
7 d AR IESERE R, 8. PSR Y
TS AT B i i 2 v T U HERR (P<0.05) o 27 B FF
R, HElR 7 d B A TSR E L LeAs 4= PR Y
FE5E, THER B CHER T =AY 2 R A E
FHE A,
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