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Abstract

Objective: This study was designed to improve the method of analyzing the meat tenderness in the
pork industry, and then achieved a simpler, quicker and easier operation. Method: The meat tender-
ness from both sides’ longissimus dorsi of 45 DLY was measured with tenderometer (C-LM3, China) or
texture analyzer (TA.XT Plus, Stable Micro System, UK). The tenderness of cooled meat of different
muscle fiber trends and at 6 h, 24 h, 48 h, 72 h after slaughter and cooked meat of 72 h were studied
to compare the muscle shear values evaluated by different instruments, time points and muscle fiber
trends, and then build the mathematic model between cooled and cooked meat. Result: Cooled meat
of 6 - 72 hs after slaughter, with different muscle fiber trends (vertical, diagonal), has the same shear
values changing trend, and they are in a very significantly positive relation (p < 0.01); the shear value
of cooled meat after 24 hours’ slaughter is in linear relation with cooked meat of 72 hs after slaughter
(p < 0.05); muscle shear values evaluated by domestic tenderometer and texture analyzer are signif-
icantly related positively, of which the relevant index is 0.688 (p < 0.01). Moreover, they are in a fine
linear relation with each other. Conclusion: During the process of delivery, the longissimus dorsi is
selected by cross-cutting after mortification for 24 h; the shear value of cooled meat of 24 hs after
slaughter could reflect the tenderness of pork; domestic tenderometer and texture analyzer could
substitute with each other in the evaluation of muscle tenderness.
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HEX=J04H (DLY)E B KIUAERM, FIRBECRRW, FRBEE/E8h. 24h, 48h, 72h4
B . AEPLEFEE AR R PR, DA&72 hBRmE, AR S, D%t RAr
FACEEIE LRI I E, B AN SHREIREEER . [£R] £)/58~72 hARFENIE & R (E
H. #IR)MA AR ETEE B, ZFHRREEIEHARL(p < 0.01); E/524 WA AE
572 hWARBEYI HER BEZBLMAR(p < 0.05); EF=#UENS BRI E KL ABIY) 7 ER B2 EH
*, HREHIX0.688 (p <0.01), TTH_-HMEHRARF. [4ik] £7=+24 hHiR/E T EZEHE T
LREN, S4EARSTEYAMENE; BE24 hA WY ETT R BE RS, ErmEMer
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Uit 7o Y BEE RT3 M, WRECRE &R, AT A R 2R e S v, P
CAPATFR) B0 F i BOBOR B SZ 2563 . PR ET F ot E ZE AR A BEE . 5T 2 PR RIRUR R[] B8R
PROTILIAL BT B F B R AR, 0V 2 RO St R AR (2], CAT AT FCEERE 1 S PP € T VA I
BT E ARV E PIIR[3], WU 1 (85 M5OI E (1A 2 25 AR OR [4]-[9], (HRANES P E A R E
PPE AR & MR 341 [9]. HATK 2 50E 505 FH Warner-Bratzler 5320 5@ WLPBUZ ) 7710, FRIE K2 A8
BRI A C-LM R AUBMIE T o 7] AN E T7 A L, 6T PR i AR BR VLA 28 2 S A AT SO A A
[, 40 R FH AR I 8 % B[ 10]-[17], THAEA H RIURE A 72, DA ROGT R 4SO 2 {85 A 430 5
B Z A A RVE BT TR i WARIE . CABFFIUIAN Y RATA AR o 5, DERF Pk, T (8, i&
MT R0 B, B R Es . SRR, H05E R 26 AR 5 AT & IS LA A 18] X T
PR A NIEAE AR, ULEPIE Z B AR, HATENIRER D> . HRT, AR 5 B ETA R
B, AE R ACI E WUAI I, AT ™ SR T B AR A iR 3S T T C8s <  RI E AL, [ AR B
RITMAITFARIE . [EAN2 LR RO 5, BETCH A 3] [4] [6] [9] [12]. T HH B 32 2 LU A 9xt
R, WO WML U ORI S R ] A e 45 6 b [ ARV 2R 15 00, ASE VS AT AL
WEFERS B, W AS R T) v 20 PR AR AL, LR AN [RILET 242 1) UL DAY ) 02 A OO DR B, 3 e
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AR 2R, FFEALIENAT R M AN RIS 18] v A AT IUREAR IRV AR S, [R)— IS TR s AS R ILET 4 7 TR UL
PAIBURE (B O AR DG LB 4 0 PAY R 8 AR RE AR S o DI A2 00 PR S 1 000 5 I () 1, TS0 o
PIUURE I RE T i (RIS S 5K B L7 0 R [ AR SR ASCFE D 28 IR S T IR 55, BASUIDN 5 385 P i
BV bR AESR BRSO -

2. R EE
2.1. HFERESAE

2014 4F 5 A 26 HEIIRBRE B HARAF B 105~110 kg K FE DLY 45 3k, J& 52 5 37 RUUIR /47
MG H G 8~10 em 5EBEE KN, 2 3lks'S, BT 4°CkKAEAR. NIREIY) JEN 2T 26~30 H
EIRE B BERGTEE & a s =ilt1r.

2.2. AEAHYIAENE

2.2.1. AENAHYIHENZE

B — MRS B KL, BC—2F, IRLAF4EE e B 7 TR B, S8 )5 3 B LA 4E 77 17 D) &) 15 mm,
SR I VAT 4 1) 77 1) F ELAR 9 127 mm B HRURE 88 2R Bl B AR (BY DI ILET 4R 2 W) R 2R D), 3950 AR
By, By 7T AWRELLE, SRR A BT, RS, BEBE 4CHMERE: RTH—EERKIL,
PR B KR K77 1), MRS B KL, JEERE 15 mm, SRJ5 FH B 127 mm R EURE 58 22 AL B A RE (B
VIR VA 4R E MR, S0 8Ty, B4 7 NARELL L, SR ANgH &, x5, AEBE
ACUKFEARAE . 0T B3 )5 8 hy 24 hy 48 hy 72 h BUHE 5 M9 SGHEAT WL BT AR 0 52

2.2.2. BABYIAERNE

ACHBAL 72 h JFEUHEAELE, BUS— M RENL, ZIBNIARIAREE. 5. BAAESE, %8
WPLTHFE(2014) T VEREATHE IR 25 . SORERUL P RRE B 1) (M 5E (1910 ZAPIIBE VT, 43 301 R F B )
ASCRRE A AT 8BS V) 1 AE I 2
2.3. RIEUBRESHRE

JF K4 (Texture Analyser-TA.XT Plus, Stable Micro System, UK). (/% i1(C-LM3, H'[H). HBFE#5(01.27
cm). WA KIBEE. IKFESE.

AR 75 HDP/BSW, #R3KBI VI RIS sl 8 2.0 mm/sec, BI VI A 30EEN 1.0 mm/sec,
BV R shE B N 10.0 mm/sec.
2.4. BEGH R

KH SPSS13.0 ¥4 i) One-Way ANOVA XL BIU) JE AT 7 2 0 #r . 2 B R R E A ie,

XS AN R ILET 4 7E i) RORE ULIAT B 17 3 (B #E4T Pearson HHZR 04T, X #AAIBIUI 1A 5 24 h ¥ 20T T] 0 {H 3k
FTERIERIA M, AL R

3. ZRE N
3.1. ERERRFEN BRI NER LR

Xt 45 Sk DLY B s s KT BT U (e, a5 R unl 1. S EULE4ET7 7 SR ULER 45 1)
HEATEIY) /15, FESEJ5 8 hy 24 hy 48h. 72 h W BIY ApE AL aA—, JE52 )5 24 h JUABIY) J1{E &
s BE IR RE . B G 8~72 h WIABS ) JE AR 5 & 52 fa B AR AL IR AR 5%, JEZE )5 6~8 h
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HENUEIA, FFLE 15~24 h, SRJEMRME, WURAEVE, WLAHRIEE A N E/NO AL, IUASEK R R,
WA LA 4 B g fa s, WIRAZRIRAER, WIRBIYIERR N, SR, 525 8~72 h I B JL4T
Y7 LA BT DI 3 E BN T LA ER LY, 2 R AN 23 (p > 0.05). ¥ 24 h LA BT D) )M 3%
TR 72 hy 1 20.07%~20.98% (p < 0.05), HoAt & B[R] 55 0H] 22 AN R (p > 0.05). B2 8~72 h AfA
WLET4ET7 A LA BT Y] S 38 Bt R B a3 — 5, 24 h ARSI MEA 5 280D, KT 20%, 48 h
RENRIRZ, &F 21%, 6 h 1 72 h AHRBIYIEZ 5 KBS, KT 21% (K 2).
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Figure 1. Comparison of chilled meat shear force value at 8§ h,24 h,48 hand 72 h
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Figure 2. Comparison of chilled meat shear force value variation coefficient at 8
h,24h,48 hand 72 h
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FUTU o A= AR i B 7, a0 R 2 i) R A RS, s Rk ).

R WAE S 72 h LB Ji{E, LA 72 h WL ESY) (R4S &, DA 24 hy 48 h JILABI Y1 J1fE A H
A =4EBUS R 3), MWLM TR : Yoo = 15.84 + 0.32 Xygp — 0.13 Xogp, (R* = 0.43). 45 FEH,
ZH A RIS BN Z R (p < 0.01) (£ 1) EXEEY], AR FAM T 4CORAARE, H 24 h ILABIY) /)
AT Sk 72 h LRI B ) 94 .

3.2. £ ERRTFENIE RS ENAS YIS E XS

M1 1 AL, AR S e AN (R I 1) e o ELULET 48 7 (e JUL DAY B 1) g 4 R0 A FULET 4 394 1 JUL PR B 70 0 4L 1)
R BRI, R REA T 0.596~0.896 (p < 0.01), kil ULLF4E 75 1 LA BT U AR IA) BRI AH 56 R EOR T2
BV 4ET5 1 LA BT F3 48 AR R 1) AN R WLET 48 75 [ LA BT U0 (B TR A S bl 8 25, AR R T
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Figure 3. The dimensional scatter and curve of chilled meat shear force at 24 h,
48hand 72 h
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Table 1. The correlation coefficient between chilled meat shear force values of different time

i ]. Z;[gjﬁ;j-fﬁ]]ﬁ\}%%l]ﬁé—?f}]jj{ﬁ*ﬁ?&%%ﬂ

P FEHS8h FEH 240 FEH 48h FEH72h FHE 6 h FHE 24 h FHE 48 h #7210

fEH8h 1 0.699" 0.596" 0.671" 0.714"

FEH 240 1 0.633" 0.846™ - 0.831"

HEH 48h 1 0.828" - - 0.590"

FEHT72h 1 - - - 0.608"
LA 6 h 1 0.861" 0.830" 0.828"
R 24 h 1 0.878" 0.896"
w48 h 1 0.844"
& 72 h 1

T B, ZRMEEE@<0.01). Note: superscript™, significant at p <0.01,
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0.590~0.831 (p < 0.01). BESRA[F] I 7] 5574 A0 P BT U) J5 8 1) A 235 TEAR G, T B2 3428 24 h {5 14T
oy, BRI 7 EECREEAT B DI M, RIRAEI A 24 h B Y 8 AT AR R 2 e e TR A

3.3. REVAMBR A HERYIS 4T

ARG — A5 H LA A5 2P BT D) (A S B BRI [l )5 75 R (1 4), AR 24 h A HI AT BT 1)
JHERNE B, 55 LA A SCRBUEA 72 h By BT B AR &, S SE R PERIA T R Y s = 73.06 —
0.82 X nus RP=10.724; Y n =46.70 — 0.36 X s> R*=0.528, W SCRUR MY 72 h A BTY) 1M 5 24
h A RBTY)EN B A — B E A, REBMEEEIRZEKF@ < 0.05). BRI, KA
A TE FB 52 J5 24 h ¥4 5 P n] B ARAL 48 72 h ZA IR E .

3.4. FAFMUERME BT NHERIEER

739 SR ASCRIEBREACI 58 4°C Y 96 h WLAII BT I e, I Bt W 1o sk (Sher I Ao L IA B
VI B T A, IV AR R R BT . FE SRR S5 SRR B, b S a0 B UL 1A B 470 70 4 1) 45
BE IS, MRAREEIL 0.688 (p < 0.01). HUBEW] WL, [ MR ACGIIAS R BY D) 0 E BE W6 B4t R S 5t
AR BB Y F11H -

AR A G SE 72 h BRI S D) F 4, MR IS Bicdi R sl BN A iih 2k (14 5), BLBEAA 4G
SE R L AR B, LA BURE (S0 R 8 1 AR i, SR A TR, Y e = 27.37 +0.73 X e, R”? = 047
CARBIERTSG, 7 FRA M R 5C RIK B IK P (p < 0.05), %772 BA WA X [14] [20], i B =%
Z IR FHORMER S 2 (p < 0.01) (2 2)o FhT IR DAL L 77 S B SN 1) BY 070 734 w5 i e P i K A M43 F) e
SR [ 7 o A AT B AR ) OXHEAT JUL AV BB €

4. g
4.1. REA. BAEYINEREEE

NS EEPEE . RE SRR, B A ANE S IRV LRI B 2 AOX % [12] [13] [17] [19]
[21], 1HAZUCIZRARIDNIEX RWAFAERE, HHEAME T 3~4 d FIBVEIA[10] [11] [19], RIS,
ML B AT EH IR, T HAE AP, e REEFREREHR R, ardb e %s, ma
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Figure 4. Scatter and plot of shear force between chilled and cooked meat
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Figure 5. Scatter and plot of cooked meat shear force between
two instruments
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Table 2. The comparison of cooked meat shear force value between two instruments

2. MMM ERRE Y AELLR

e B AN 5 R Y% TR RS R A TR A 2 R 8
gAY 41.10+1.70 17.07
JHEAYL 56.62 +1.87 16.64 0.688"

T BRRTH, 2SS E @ <0.01). Note: superscript”, significant at p <0.01,

PRVRE R /IS 5 1) H o il TR I B TR),  PIARE I 25 5 wp e (0 JULIPR) () B 1) 0 48 B AR 57 SR 0080 S5 s P& 0K [19)]
[22]. T A BREE BV 20 P I E X R, PAIRE R SR /0, 1 L S A PR skt S0 5 B i b 2 7 o0t LY
ELREAR

AR I AT LB, B FUAS (R R] v 50 A AR AR AL, A BT A AR S AP R I DG R, 46
F: J 52 I AN (R AF [6) 557 A 50 A B 5] 7 4L 1) B 5% 35 TE A 5%, B 52 5 24 h YA I BY D) JifE & i, FLIR0OM 8 h
48 h, FEF)E 72 h B HIABIYIMERAC, X E5XD4REEFEQ0 I FEs R —5[14], AW SEANESRE
(AL — B, AR BERZ I 24~32 h HFRR AR I FE, LD TR a6 0 N SR s ot A, UL PR B0 348 o,
BIY) MR /23] B 8 hy 24 hy 48 hy 72 h AFEMLLF4EJ7 (TR EL. R4 2 PIRET T )8 B AR
7 1.84~236 N, {HZA b3 —5, 1 H &8 A s A R 2 I EA DS (p < 0.01), IXHER AT HLA BT
DB I 72 B L PRI LT 47 ) B AR AE — e AR B JLBY ) oM, AH AN [] — e o R A ] ) )
Peds, WIEAEF=E o0 T @R 18m TAERCR, (EAT LA PP € I T B4 NY/T 1180 [17]#7E
IEERC RS R, SRR YIE 1 cm &, H AN BUARESE T I @ R w .

BT RSN LANZT 24 h HER S K orE| B, RIS sk LT 8 E e, nTRAURE T
fEMLAIRORE RS D0, B TAE T A A= i N o A58 DL 24 h W BB U] J)E N B A8 &, DL 72 h ZAAIEY
PIME AR, @R a ik, ZRE: 24 h AHATTY) S 72 h SR ETY) 8 18] 8 A
(p <0.05), $&7% 24 h W EIIBEE T B4R 72 h AR, R T AR = S B AT LA R VY8 o TR AR S SR
A= Ee i, A% G ) L PATIOBURE VT A D7 v e DL A2 AR B SE A A e b B T R IL PR ) R, T AR
B8 VT PR TR W A Y AT A VT BN TR RKOR A, BRAERRT B, TR T A A =
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4.2. WEE (RN BRAG (S 2 I PO 4 BE Y EL 38t

H AT AAE B AT S AT iz, T HLISE R PERAE AT B e O B, AR 20K
WEFEE KA TI[18] [24]. ABUMEERIVEE, [FA 2R C-LM RFUMEA, HlsE IR 5 B X BT 5] )
AR . AUl B PR AR IS B D) B s, PR G 5E (1 BY U1 7 B TR M 0 25 IR ARG, i L
ZRVELG TR RPIEH) 0.47, SAEARDC, WUREOCI e (BT 5 70 8 Al g B A4 SO e B Y1 e .
PRI ACATYE N, JIE S, KA, 2L R B T A E B G, BRI E
AT, 5 HERARE T B A e, S A M TR .

5. &hig

(1) JE2E )5 8~72 h ANFENLEF4EE A 1% ST BY D) E AR S — B0 H = AR & IEASG, o
PR B DI R KL, SRR AT B D) EIE, I AaRAE, S AR

(2) B 0 SR SRS AN A5 B UL A B U0 0 IR Bl 2 2 TEAR G, $Ron i AT A B AR T v 20 A
24 h BIYIE R AR E R B 72 h AT BT D) 0ME, T T AR Sk 2 KT

e HE

[ 5 A g% P L AR K 2R (CARS-36); [H 5 A ARFI 3 42(31501928); 1L R4 H RFE 4 (ZR2015CMO007);
IR RN BB R 4 (2014QNMO041); 1L EERBHE R E1HRI(2015GNC111011).
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