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Abstract: The effects of different ultrasonic powers (0, 600, 800, 1000 and 1200 W) assisted quantitative cooking on the

quality of tea-flavored beef were investigated by monitoring the yield, color, texture, electronic nose, free amino acids and
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flavoring nucleotides. The results showed that ultrasound-assisted quantitative cooking could improve the yield of tea-

flavored beef. The yield reached 80.77% and the textural characteristics also improved when treated with 800 W ultrasound

power, but the " value and b" value were not significantly affected (P>0.05). When the ultrasonic power was greater than

800 W, the a” value and L" value of stewed beef were significantly reduced, and the b" value was significantly increased

(P<0.05). In addition, the principal component analysis of the electronic nose showed differences in aroma flavour between

ultrasonically treated and non-ultrasonically treated, and also had their own characteristics since among different ultrasonic

power treatment groups. The content of glycine decreased first and then increased, and the content of arginine firstly

increased and then decreased with the increase of ultrasonic power and had the maximum value at 1000 W. Ultrasonic

treatment had a significant effect on the flavored nucleotide content of tea-flavored stewed beef (P<0.05), especially the

inosine content reached a maximum at 800 W. Moreover, the sensory evaluation scores of the 800 W ultrasound-treated

group were higher than those of the other groups. In summary, the favorable quality of the tea-flavored stewed beef was

obtained at the ultrasonic power of 800 W.
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Table 1 Electronic nose sensor performance description
M5 75 A5 IR 44 PEREMA S T B R

S1 WwiC IR AR Toluence, 10 ppm
S2 WsS  REPER, MEELEWMRARE  NO,, | ppm
S3 w3C R, M7 A R Propane, 1 ppm
S4 W6S FEX A AR H,, 100 ppb
S5 W5C SHAEIEIR S B Ly Propane, 1 ppm
S6 WIS X RS R A CH,, 100 ppm
S7 WIW X TCHLER A R A H,S, 1 ppm
S8 w2s XSS | TRER S R CO, 100 ppm
S9 W2W RS, XA LR R H,S, 1 ppm
S10 W3S AR R A CH, 100 ppm

1.2.7 UFsSEEmE (SRR A sh b, =
2% Bao ZEU7 [y IR IAE B, K 1.0 g VIREII A4 A
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OJE B R 1 mL, T 0.22 um £ Rad pE s ug s,
B ARSI PR IC FHE SRR E 3G T3k
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PIREDIRE, HTA 20 mL 5% =5 SRS W, TE VKIS 544
LA 10000 r/min B A =R, FFIR 10 s, F2
IWCE T 10000 r/min &5.0> 10 min J& B35 W, FH
NaOH ##% pH % 4.5, TR LA 10000 r/min, 10 min
B S, B RIS WO — SR E A 2 100 mL, {6
0.45 pm /K AHYE LT I8 S5, B 20 L i g8 T ERE
Y, FH S SR A (i G ARG
RO 3 SR TSR KRR A 5]
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K I 25 5 £2 4% 4. X Bridge C4(4.6 mmx250 mm,
5 um); AR 25 °C; WishAH A: 0.05 mol/L BEfiR &
PR PR (pH 2y 4.5), TiishAH B: A iGg HlE, B
Ve R IF . 95% Ve A £ FF 15 min, 28 16 min
A% 90% 1545 4 min, %% 21 min BT E 95% I
HA%4F 10 min; 73~ 1 mL/min.

129 FEEIE  FRSLE 10 44 25 R BRI 92
BV R INL (5 T S A, AR AE 2226 %2
Z A A TEE PEAN, X4 PURE S a5 . XUBR L R
Hb . BEMR LR SR B2 A TR, B EE TR
FITPATE RN 0 435 10 43, P44 anss 2.,

K2R WRE P40
Table 2 Rules of tea-flavor stewed beef sensory scoring

VRS b PRI S
LI, IS, AOLRE 7~10

SuE WLLE, GRRLE SIS 46
BLLE, AR, TOGE 0~3

PAAFBRURAR, &R, FERIRES 7~10

ook WIREE, 0k, TR 46
WERA &, A 5k 0~3

LA, b b, WELIEEE AT 7~10

s SEEO T AL, LR Il 46
FUTHLKE, AT AE, HEL 0~3

SR I F, R P PR R R e 7~10

(Jax FRITHER, ok — 46
RIS G A, R 2 0~3
RSz AR R 7~10

SR HESZE(104)) AT Z M R 4~6
R i 0~3
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T, BN T 20T (ANOVA) HEF 725 5 18 35k
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FARME . Alves S5V i & AR A Y B0 V5 AT Bl TS
S P TR AN AR Ak, 33X -5 AR ST SR T
800 W A X4~ R B g i s /N 2 TR S AR— 2
2.2 T EBAINESEEXFHIREREEF R R
20

N 4 PR, A E A A RE B | Zh R ML o
P L PELER A FIRERS A PR A A SRR, A7 P A F Ty
A7 800 W B, ZSAF IR 17 2F PR AR RE | S R nE g
A, F B 5% A 7E B 3 22 57 (P<0.05), iXX AT
HE S PRI A 75 U A 25 ARy S UV LA 27 4 2 TR H B
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Table 3  Effect of different ultrasonic power on the yield and color of tea-flavored stewed beef
YIZ(W) HimE (%) a b L

0 73.46+1.62° 5.90+0.23% 10.09+0.17° 54.62+0.62°
600 75.65+1.44% 5.87+0.46° 10.25+0.08° 52.56+0.73%®
800 80.77+1.05° 5.41£0.13° 10.27+0.06° 50.01+1.14°
1000 77.35+0.50° 5.28+0.05° 10.54+0.09° 44.89+1.15°
1200 76.08+0.45° 4.76+0.23° 10.72+0.08* 43.36+1.56°

TE: R PR A B BRI 225 R FVBUE EARA R T RN TR AR R S IR T A B35 122 53 (P<0.05) 5 34l
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Table 4 Effect of different ultrasonic powers on the texture of tea-flavored stewed beef

PIZ(W) TR (N) 3 (mm) R IE(2) ML) JEERETE(T)
0 11980.18+273.84° 0.89+0.01* 0.87+0.01* 10277.86+220.54" 9934.30+142.10"
600 9656.81+209.12° 0.87+0.03® 0.84+0.14™ 9537.06+£99.85" 9723.04+103.85"
800 8206.62+301.26° 0.85+0.03° 0.83+0.02* 8584.63+194.10° 8862.11+221.93°
1000 10701.04+355.48° 0.86+0.01* 0.81+0.03° 8748.36+218.77° 8271.67+241.71°
1200 11439.07+593.59® 0.88+0.01* 0.86+0.03" 8809.244+261.21° 9040.05£158.39°
TR BT RN PERI T €2 1 T35, A -gw
3R PR i 7 S (<l B 8 ] 80 14 R g A .
UL, HUTRL 2GR FR B2 11 _ o} FT00W
B £, 5 20 PR KSR K, 7 T % e Vibwis
S 1000 W S, 255 75 5 157 2 PR B9 26 SR e AR I el e <o s
G, TSR 4 75 1 2 PO RORIE 171, 2 P = e s
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AP RS R K A AL G e A TR R
B, R E AL i T, 7S T oK Sy
R AR Z, 1 - L S 4E4n,
UL ST I A O RE B I S T K A
AL, T sEp R VP AN SR P8 T A R I e B e e T o)
A T RE 28 1 i B4 A S e s R e Bt
Ar i, BE AT LAAR 45 b 38 4= A 09 U8k, SRe iR =i
HR R ZHLHE A AP, (4 PSS XUBR B B i .
23 FRIBAENENEENHRERNEFHEFE
TE B9

H S R O | REE JCIR Tz TR
TRV, E 1 R, A — E A 68.7%,
TR 22.3%, 3 EFIEREA 91%, Forleo £
WEEFe i, 55— A FNEE R a2 M 85%
BTS2 BRARE S i R BARAE . IR 1 AT IR, 55
Xof BRZHAH LY, AN R T 38568 75 i A PR A8 75 R 1 8 4
KU BA = fg ), H 45 A Bl 2 [a] A &5
T BRGS0 52 S5 <k 4 < 7K H FHAS [R] D 3R 148
TR B i i), el i A PR g R BT B 2 R
B I I 25 AR RO BT DA BRI K 43 78 37,
SEAIR T LAZSON T Z2 I 7K 53 R/ N T2 32 B0
BIT LA FAS [R]85 Dy 2R A AT BB i 7K 38 A A= A1 A9
EANE], T2 A R XU AN S AR IR A AN
M, F=E R 25

PC1 (68.7%)

P AT R P I 50 2 A B 24 A KU ) it
HL TS 8dis PCA 4387
Fig.1 PCA analysis of electronic nose data of flavor substances
in tea-flavored stewed beef with different
ultrasound powers treatment
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AN[E], BT B XU MR AN AH AT . AR (Glu) A
KA AR (Asp) 2 HEBR, 58 2 %2 (Leuw) . FE &R
(Arg) . MR (Val) . 22 (Try) . ZRZ 2 (Met) Fll
RN NR (Phe) 22 150R, 7722 (Thr) . HZERL(Gly) .
22 1% (Ser) FITN & iR (Ala) = FHER, JHZNR (Pro) Fll
2R (Lys) AR I BREY . 3R 5 dhigksRiE MfE
(TAV) & i BT B —Fh S R4 BTt e B2 5 A
I B RTE PR BB 2 BB, TAV (B R T 1 R4
R4 BT A= PRI ARE it B A I2% WR HLA BE B 52 ), H RS,
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ARPERAT — 5 SV E o

N 5 WS, 25 AL R AR AR S IR &
P 2 T AR LR, M I T2 S IRl Bl
TS XK A I B8 2 M8 & A s . R
TR ) & ey LRI BEE(TAVO WG KT 1, 4+
A B AT 2R P 1 L LA A L0 R, (AR SR A5 2R
F2 1 AT HE-5 RUBRADEH P i ORE U in s A OCHK . A8
FE IR A BT T A A AR A PR 2 R 1) 5 e A 5 i) 228
RBUAE H R AR &R I, 2R EREAR S TR
INSERFEAAR I 550 B SE B s, 155 2R ek 7=
YAy hnse & 2 FIHE RREREES, HAE 1000 W BT
IRBEAH, X e 5 s hAR Rl =0 & A o,
LA G B 26 FPERLR, SR T =AM RER A 2%
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Table 6 Effect of different ultrasonic powers on the nucleotide content of tea-flavored stewed beef

B & i (mg/100 g)
oW 600 W 800 W 1000 W

EH TAV
(mg/100 g) oW 600 W 800 W

1200 W 1000 W 1200 W

0.94+£0.03¢ 1.05+£0.03° 1.23+0.03" 1.72+0.02° 1.08+0.03°
0.71£0.01¢ 0.74+£0.01° 0.76+0.01° 0.89+0.01° 0.86+0.01"

SHEE 11.77x0.41¢ 13.16£0.33° 16.05£0.38" 21.55+0.24" 13.56+0.32° 12.5
WUHMR  17.66£0.14% 18.56+0.25° 18.90+0.11° 22.24+0.29° 21.47+0.37° 25
UCHIEIS  2.39+0.11°  3.28+0.06°  3.97+0.05* 3.55£0.03 3.49+0.02*
JiIN:§ 8.06+£0.04° 10.65+0.01° 14.46+0.05* 13.55+0.03" 8.22+0.03¢
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Fig.2 Effect of different ultrasonic power on the sensory

quality of tea-flavored stewed beef
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