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Correlation analysis of tenderness and texture characteristics in
different parts of Yanbian yellow beef during ripening time

JIN Ying', DONG YU-ying', LI Guan-hao', LI Yu-lin’, LIANG Cheng—yun"

(1.Agricultural College of Yanbian University, Yanji 133002; 2.National Beef Yak Industry
Technology System of Yanbian Experiment Station, Yanji 133002)

Abstract: In order to analyze the correlation between tenderness and texture characteristics, tenderness
and texture characteristics of different parts in Yanbian beef were determined. Consequently, the variation
of different beef groups during the period of maturity was obtained. The results showed that both different
parts and ripening time of Yanbian yellow beef have significant effects on its texture characteristics. The
correlation of shear force and hardness is remarkable, and the coefficient is 0.975.

Key words: Yanbian yellow beef; different parts; ripening time; tenderness; textural characteristics

S RHEBEAFEAFRGEE . SRk E (Texture Profile Analysis, fajFRTPA)RIR FHEL-1Y
B EARAE O GO 2 b g B, T B AR TE AT 026 . L, [z LA
WE AR Ry TR B A T SR PR 22—, Ok T R W IR AT A A A A B e T ad A
PRy B R ZE . XF A O Y & T E S BT FFE R REE 2 3l XHRE A T2 4G I TE i T
(SR YI Ty . S R4 AR RR, wide  BiMER, JFAh PSR | BRE . IR
WA, RREYI A, AR T PE. SR BCEEVE . PR SRR . K
P EE IR R o BSOS AR B, £E0~100 CBY  BARPIHFTE 1R SO TP AR S L i1 5% e & 3%
VIS LT PR kS ik M, DA a4 i P % SR ) A vk Y

Igis A HA: 2014-10-09 *30 AR
EERIfr: £4M(1990—), (i), THA, ALHELL, HFLFOHE FhmI,

-132 -



Rad

FOOD SCIENCE AND TECHNOLOGY

20154F £540% 50383

RZEHAR —

HefE%1F . F.Ruiz de Huidobro%E W78 &3, TPA
W7 0000 22 A PR SR o T T R AT B A Y A
BOR

HET, TP s | s
Bk % BE A LS A7 AE B PN 1000 5 1A
i R R TR G — b, Rk, A58
Aok AN [ FRASE S 570 5 24 PR i SR (] R % S )
PEAYFR SCHEREAT S8, AT A itk — 204 8 A ot S5
BT SRS B KA

1 MR5HE
1.1 ##

PEHOE - 1L A SR A BRI 32 H
R AED B A AN, B RIS T4 £ 1)
CHMFTFHRAT2 ha, ERERKIL. TR L
AR fE iR bR, A NS KA IR IR R
EELE, BT@ 1) CHKE TR, 20T
0. 2. 4, 6. 8. 10, 12K IE PIEERY i H 4%
PEREAT /BT 9T -

1.2 MEEHRSFHZ*

1.2.1 S5O FE3 em B RESIBR G T A i
B, A A EHAE, T80 CAIAHI TN, PRk
UL IRBEIAEI70 CIREUH, BHEER. KR
WL emx 1 emx 2 em K/, FHEEFTCAE MY
TMS—Pro 2 i B PE 53 5000 72 i 28 30 8] AS [] 38 42
WEER BT {E . KIS EE 3R,

1.2.2 TPARYINGE S MER D0 7 R 1 &
M B RFEYIARS em x 4 em x 3 em K/ANIESIBR NG
5 Ke A S Sz BV L 4%, T80 CoK i i
P RERAELOIREEART0 CIREUE, BHIER
e PEREEAR N 1.27 em Y B BURERS 1T -5 ILET 4
AT A A ETEUARE, HITMS-ProfE S 43 #r X
T 5 o8 2 () AN [ 35 52 PR R 0 A S0, 1 T
23K,

123 ittt RIHSPSS20.048 14544 M Excel 4k
X IR I8 s A T 3B

2 HRELR

2.1 AREEMIELES AR RIEE NS
HR AT, At A T AR (RIS A2E 3 #5 4
WU SRR AR R R R R A, L g S e i) S
A EREE . REEEFEIR LI, FiE it
RS EIAE BT UI (8 PR R
(Y HILP PR LT AR AN AN TR], 4545 20 2L0Y i Ao

1 REEREA A4 P AL AR BT 1)) ) N

AR BE R KL TR 4+ i
0 67.07+2.49"  79.63+4.02" 68.03+2.68"
2 62.07+2.73"  71.17+2.05" 63.33+147"
4 59.17+1.97"  67.37+1.38" 61.53+1.11"
6 58.47+0.70%  75.33+1.27" 64.10+1.74™
8 56.63+2.46" 64.87+1.27" 56.30+0.96"™
10 51.67+1.72"  60.804+0.72" 4587+0.67"
12 42.53+1.20" 53.53+1.10" 37.57+0.76"

T BT OBEASERFERRERREP<0.05); EGEN)
SRRAERTERTEP<0.05),

ZESFARK . — Bk Uiz s BB N B A
S BUR ARSI, YR, 54
TG 7 PR B U (8 R T LA R A A P A &
2.2 AEIBEMIIEDE YA MAETPAS ST

2 ARIEPASED R A AR EEE N

A 2k i (8] /d L &30 T A 4+ M
0 39.334+1.76" 48.67+1.62% 43.00+1.44™
2 37.00+£1.77%  42.90+1.57" 47.67+2.56"
4 29.93+0.67" 34.53+1.03" 37.83+0.91"
6 28.404+0.80" 37.10£1.22" 35.5740.83"
8 2460+ 1.11% 31474127 29.77+1.71Y
10 18.774+2.40" 2530+1.08" 21.63+0.95™
12 12.00£0.89"  20.90+0.70%  11.3040.40"

E: BT OB ASEEFAARTERESE(P<0.05); BIIGER)
SFEFEETERTS(P<0.05)

HIZe2m]H,  pl R AR b A P R AR A AL
SRR TR, HIRHET8 di i M i+ A i ff
FEAH 58255 T Sl L. PR A% R BE A SE AR E I
AT DA by PR A R, BRORE R, D R R
.. Kazuhiko ShiranitaZE" 42 ) 17—~ WL 2L A i 55
PrEURI R G, WFFE R PR B A AL SULE R GE S kY
A RS8O0 HEFEEEN . SRR T K

KU FRIALSORII R, PS5 A B {5
IR
3 AR ERALEE i % A P AL FAHA 8] B B mJ
AFE R H R R BT A + R
0 0.494+0.04"  0.62:4£0.60"  0.614+0.03"
2 0.374£0.05“"  0.66+0.03"  0.554+0.03"
4 0.344+0.05" 0524004  0.4740.05"
6 0.42+0.02"  048-+£0.06"  0.714+0.04"
8 0.63+0.05" 0344002  0.5440.04"
10 0.36+0.05""  0.614+0.03"  0.354+0.02
12 02340.03"  0304+006"  0324+001"

*: BTOBASTRFERTERTEP<0.08); BYGER

SEETERTERTE(P<0.05),

-133 -



AL

—=55 AT

Rk

FOOD SCIENCE AND TECHNOLOGY

20154F $40% F035

I3 TT A, G 1] L B A [ i 7 %o A 34
A BB PE(ELZ 0 S % . Massimiliano Spaziani
O X AR E AT KB, FER
Jall, BMHEE R ERER, SRS
PO RE 2 B Sl S AR AR — Bl T AEIE0US  A
FEEWOE BT, SRR AN A B, e A

#6 TREIMILHFFAMAPEREYE N

B, A Xk — 2 A ] ™ A T AR A
R4 REEAEEHE AR BN

Aok EE/ F KL fik - #) 4 B
0 17.23+1.12"  23.67+1.46" 17.77+0.55""
2 15.63+1.00" 15504070  15.87+1.16°
4 21.60+ 1.48% 24.57+1.52" 18.30+0.70""
6 13.37+1.00" 15.90+0.20" 16.974+1.27"
8 11.63+0.32"" 13.304+0.82"" 18.93+0.21"
10 14.50+1.11™" 18.274+0.75" 12.97+1.22"
12 10.63+0.93" 13.67+031"  9.67+0.25"™

iE: BTOETRASTRTORTERESP<0.08); ENGBEITN)
EFfTERRERTEE(P<0.05),

FeFoR ., FEARE P, MR, PRME. BURESE
ZRRFER W T HEPRE, SRR

AR KR BT By
0 0.534+0.04""  0.65+£0.01"  0.42+0.01"
2 0.4840.02"  0.544+0.02"  0.594+0.04"
4 0.56+0.01"  0.48+0.03"  0.58+0.03"
6 0.504+0.03"  0.61+0.02"  054+0.01"
8 0.54+0.01""  0.58+0.01" 0.5440.01"
10 0.57+0.01™  0.61+001"  0.53+0.02""
12 0.55+0.02"  0.64+0.02""  049+0.01"

=+ BiToBR AT RERTERT S P<0.05); BAIGEHRI
SFRETERTERTE(P<0.05)

M4 A, G AR P AN TRl L AE 300 B 4 A
BN R 2E S B3, (FUBR R RY 2L ML TC A
Feo WRMEZR R IR i 220 56 — WR AR B Je
T B R A X 5 AR T IBOE S Z LE, =S
0 O 284 1 )7 TS R A DG A DU S

DR TRy E
=7 ARBAFEAEFAMALEERFEE mJ
AMEEA R KM AT A 4+ By
0 30.004+2.12  56.45+2.29"  64.144+2.17"
2 24.974+6.26™ 5279+ 1.11"  55.8642.20""
4 37.1242.01"  63.06+0.88" 67.37+9.86"
6 46.08+1.78"  53.46+0.54"  78.52+0.88"
8 42.214038""  58574+0.73"  82.50+0.87"
10 38.764+0.99"  70.01+1.81" 58.49+0.51"™"
12 32254020 66.65+0.98"  49.52+0.56"

*: ATOBRIEASFRNEARTERTE(P<0.08); EAGBEIN)

#=5 AR EBALEE D 5 A P A FAHAE] 3 1 mm
A EEE R R BT + 6
0 3.39+0.11"  3.65+0.07"  3.174+0.09"
2 2.5740.05" 3734007  3.3740.02™
4 3.154+0.13%  3484+0.07"  4.07+0.05"
6 3.604+0.03"  428+0.11"  3.46+0.03"
8 3.63+£0.05"  3.82+0.07"  3.6940.06"
10 3.2440.04"  3.694+0.05"  3.43+0.07"
12 3.70+£0.10"  4.3540.02"  4.16+0.03"

. BITORRASTEFARAEREEP<0.05); BFIGHN
SXETNERTERTEP <0.05),

RS ATHL, AREA Sk AR (LR R A 5 e
IR T EEGES,  H B ] 5 A [ J AL X 4%
AR R SRR R 2 2 . e P I (R A

11 56 55 1 2 K45 2 PR £ L (L O 5

Al g i

FAEW RS 1 ARSI, BRI R
hn, BEFPEERS I . Mohammad Shafiur Rahman
ST R B FK > AR A OC, M E KRN
21.5%M}, FRPE{EIAF T,

HZR6TT R, N[ A A 4 30 B 2 A AR R 55 2
KIGRGPETCUA 25 55, Wi AE FEAf O[], 4541
RIFERE RN M 25 5 . IR IE 2 F T3l [ 28
ICRE A R B R . B b R A SR M

134 -

EFSTERNERTEP<0.05),

A TR, AN [R) SRS i R B i) Xof ZiE 3
2 PR NEL O S0 2 ELNERE P T A A 1 2
o it DA TEL NG 1 4% 7= s 22 0] 0k 65 A e o 705 A sl 14 K
o B ] A ZE G, PIRERY K 43 & BRI
NIRRT, PRELE SR P 1
R B WA i, R o, S BOHIE
FEAE, DA S0 K0 A AL i 5 35 2 AT Y
GER
2.3 AEEMIELEFARAIREET A RTPA

SHREX ST

*8 FREBAIELEFARRIEE NN STPASEH
%t

S Whn RE BREARE e KR AR

LEZF/ A

BE 09757 1

A5 M 0544 0406 |

MR -0479 -0.589 -0.15 1

fEt —0.445 -0.551 0.182 0.441 1

JefbE 0598 0.599 -0.091 0.104 -0.524 1
vl —0.179 -0.349 0339 0.268 0.626 -0.217 1

0.0 ACEGR EEEER,



Rad

20154F £540% 50383

FOOD SCIENCE AND TECHNOLOGY

A

RZEHAR —

BIEAE, SR, b HME R A
YY) 77 500 BE A AR e d R, AR ECH0.975,
P LE0.01 K- b i i A ¢ . W.R.Caine %"
WFSE T 4 W B A JRCE b | SR R B ) g 2 ] Y
KFR, GERFPTPAM XS T BY U1 S e 4 1f AY 2
e 2 U R R R
3 iTig

WA RBE MR RAERE, AW
3 WA RS B TPASBOR e i 35 . T kg
e FH— YR %5 155 I 5 32 X6 AS () 8 47 PAY %) 38 98 4 i)
SE, SRR, R — MR AR A P O AN
[f] o SRSt ) Xof A2 0 9 2 PR B S vy 8 3, B
B AYAES , PAAREIBUE TR 5 X0 a0 A5 5T 1Y) 5
Ji WA — 5 R B[] o] S B PR AR A BT U {42
R OE R TS . AR, BT R
MMigﬁﬁowsiw%ZHﬁﬁmiﬁmﬁ

""" A2V A 4 P O HEA T AT AR D, LT 4
%\?ﬁﬂﬁf“ 3 23 €53 5 59 §1) 7 (L A A
KRB MR 0.833, 0.835. 0.856, MFIHIHL
v DL T 4 PR RO e IR . e, ARBFST IR
A 0 — Xt 5 e B 14 AH S S BFRAR A T 4T -

BE Tk

(1] &R, @8 RAEKKEF HHF AL HANRET
ooy B RLBE 1] B & 4k % £.2012.48(12):12-15

2] RAR.F - &SAe L3 MLAe T ® B ARk kB4, 2002

[3] FAe4pH R EEE F w2 F NEE TG T
[J]. 4 a4 2.2009,30(11):262-265

(4] R4 EA R DM ALETPAR K[IL A& LS F
%.2005.26(5):128-131

[5] 3K 4 AR AU R 4 8 1 #7 8 o7 ik 09 8F (D). K A&
FARK 2012

(6]

171

(8]

9]

[10]

(]

[12]

[13]

[14]

[15]

[16]

[17]

F Ruiz de Huidobro, E Miguel. B Bla'zquez. et al. A
comparison between two methods (Warner—Bratzler and
texture profile analysis) for testing either raw meat or cooked

mPat[_H Meat Science,2005.69:527-536

8] i 4 A3 ;}’}ﬁ'”].i‘unﬁ«fi,Zﬂl3.38(07}. 155-159
ZHHFARBALE F FBABIALFAHF A,
B & F AR 8 T L)) SR A 52.,2008,29(10):136-
139
Kazuhike Shiranita, Tsuneharu Mivajima, Ryuzo Takiyama.
Determination of meat quality by texture analysis[J]. Pattern
Recognition Letters,1998,19:1319-1324

Massimiliano Spaziani, Manuela Del Torre, Mara Lucia
Steechini. Changes of physicochemical, microbiological,
and textural properties during ripening of ltalian low-acid
sausages. Proteolysis, sensory and volatile profiles|]]. Meat
Seience,2009.81:77-85

Fiszman S M, Damasio M H. Instrumental measurement of
adhesiveness in solid and semi—solid foods[]]. Journal of
Texture Studies,2000,31:69-91

FhAE | e A RAGE TPA T ) 5 A AR X S0 8F
o o BRI 95 da At 4 5 R .2007,5(2):1-4

Mohammad Shafiur Rahman. SohrabAliakh ar Al-Farsi.
Instrumental texture profile analysis (TPA) of date flesh
as a [unction of moisture content[J]. Journal Of Food
Engineering.2005.66:505-511

W R Caine, ] L Aalhus, D R Best, et al. Relationship of
texture profile analysis and Warner—Bratzler shear force
with sensory characteristics of beefl rib steaks|[]]. Meat
Seience,2005,64:333-339

T K6 RT A A BUR] R SR 698 0[D]. R £
I 4k,2003,(5):21-24

X8R R E,EWAYFFE R M 4 R A 6%
o |J A4 o A4 4 .2002.23(1):33-36

g 98 A R SRR TR AR B R

2012

CD]. AT R RE K

E2FH

B BHEZGEAE VA b E AR OGERR ) 288 AE b B AR B 2R 9 a1

PEE R B N L D KT

H R R EBALAEA T 230, AL EVERUE 2R b £ 5

Bl AR I BRI — IS4 Wﬁm%%%w%$ﬂﬂhﬂ%$ﬁLﬁF% w5,

TR SRR S LAAS T Gl A )

(R ) %

I\ﬂ_n\

+ 135 -

—



