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Comparative Analysis of Quality of Raw Cut Steak in Different Parts
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Abstract: With the four different parts (plate tendon, sirloin beef the naked eye, and beef fillet) of raw cut steak as the
research object, this paper made a comparative analysis of its conventional nutrients, volatile flavor substances, amino
acids, the color L” value, a” value, b value, water retention, etc, investigated the differences of the different parts of the raw
cut steak in nutrition characteristics, edible quality, and processing suitability. According to the results, among the
conventional nutrients, the protein content of plate tendon was the highest, the fat content of sirloin beef was the highest,
but with the lowest water content, while the fat content of beef fillet was the lowest but with the highest water content. A
total of 100 kinds of volatile flavor substances had been detected in the four parts, and 50, 56, 48 and 40 kinds of volatile
substances were detected in plate tendon, sirloin, naked eye and beef fillet, respectively. Among them, there were 9 kinds of
volatile flavor substances shared by 4 parts of steak. Nonanal content ranked top in 4 parts of steak, which was one of the
main flavor substances of raw cut steak. In the color difference, there were significant differences in L*, a” and " between
beef fillet and the other three parts (P<0.05), with the lowest brightness and lighter color. The cooking loss rate of the four
parts was small, without significant difference (P>0.05). Plate Tendon was suitable for cryopreservation because of its

lowest thawing loss rate. Among the texture indexes, the hardness and chewiness of plate tendon were the highest, whereas
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the hardness and chewiness of naked eye were the lowest (P>0.05). The ratios of essential amino acid/total amino acid
(EAA/TAA) to total amino acid (EAA/TAA) in 4 different parts of raw steak were 39.80%, 39.10%, 38.90% and 39.50%,
respectively, which were all around 40%. The contents of glutamic acid, histidine and other umami amino acids in 4

different parts of raw cut steak were higher. Thus, the raw cut steak of four different parts belonged to high-quality protein.

Key words: different parts; raw cut steak; quality; comparison and analysis
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Table 1 Results of nutrient composition determination of raw

cut steaks from different parts(g/100 g)
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Table 2 Types and relative contents of volatile flavor compounds in raw cut steaks from 4 different parts
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Table 3 Results of flavor compounds determination of raw cut steaks from different parts
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I L R-2- L HE O IR 18.17 - - - 0.56
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2-FR R L ik 32.16 - - - 6.42
IR R 35.51 0.19 - - -
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ez, S 11 Fh, HARXT & B, o 19.47%; PEi%
FRAL T & FRIS AR & S AIR, o 4.65%., Horp, T-
FRAEMNE . PE¥ . A & s, A RIR PR K
o KEEIEITIRZEAL A& a1 umg . - SER%E, il
HESRMS . A ) o

a2 &) 22 i B AR W 1 S R i a4
MBS LN IE B, S BERR DRI T A= i e HAT SR
TR, M AERS TR NE LA AR AR AR R PO~
FROLH, RIR PSR IERZ, S 11 Fh, AHXT
T, R 36.62%, X IS RUR Y T sTEk RS, Wl
RES AR S EEA —EXR. FRREHREMR
Jigke . PEVS . A S AR, SN 6.14% . 5.41%
2.59%, W P PR AT 1 S K SR, X 2R HEXUBR
H—ETTEEH. FERIRY MR ER & S, HAH
XF oA 15.22%, HoRCh 2-F2 3N 1% 2.1, HARXT
TN 6.42%, CLIR HREA KRR, I EHA LR
R

MEAE W M 2,4- o BUT 36 (B AL T g
SIRF-sh el mESn] RERIE T IR is 4L,

KU [T i 22 SR AT RE 532 sh A o6, M idiat
TR FRAL, BRI SRR 2, L )5 XU T %K
w= L. AR AR SR IR A, J& Tz shEhor,
BT L, IR & IR, KR 2% .
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23 AREIEMIEVIGHEEX L 5
SRR D] A HE €A 22 5 Lb 4 AT 45 R L3R 4.
PR AT IAE R LR S M E i SRR 38, 5T 2
WA SKEARER 2 DIAR O, Bl AE R AT B B, A PR
b RAE, BEFRIRO . AT IR AR R A A R
RPN YT AHER R T S P IR S IR ) e
EDURIFERR, T 23 S e A HEA A S B 2T 7,
sRMkLT . P 3 AT, LYEACEE A B R, B Y
L{EH KN 40.89+0.75, 2R MY L{E KN 33.49+
0.93. Mefi. P& . IR AY LHE 2 A JG i 5 22 5
(P>0.05), (HAEMIY LH 5 HAqy = A3 22 18] S 31
225 (P<0.05), Al HERE KA 2RI LT 2B &
Hrfes, L(E S WILLE A& R I AAH SR, o™
RBILLEE, o NIEF/RLLAA, o E, FRoRLk{,
HAP IR A o MH I, A 22.00£1.91, WY o (E
%, S 13.70%1.67 AREEFNAMI o (B IC 3 22
S (P>0.05), PEA AR Z (8] 0 o (EAFAE i 3 Pk 22
5(P<0.05) . pEACKRA B BEE, b"NIF(H, TR
WA, bORNE, FoRiE . PR b ESTS, i 7.71+
0.20, =My b EEAK, A 3.48+0.11. VPH&FIIA IR
b Z 8] JC B P22 7 (P>0.05), PE¥& . Bk, 4=
b"Z EIAFAE L P22 57 (P<0.05) . bEHI K/ S A
R ERNILT IR 225G 5. il 225 Hr rl 1, Z4-400
TE L™ a" . bE N, Ha B iRl NEmk, 2ot
PEREAS AN At =547 o I8 R B 5 LLT 28 P A8
FAEDE, AR AT R P B AR Hx =4

g

K4 AREAEYIAHEE 2 E A

Table 4 Test results of color difference of original cut steak in

different parts
R L a b
Al 40.89+0.75° 14.54+0.29° 5.39+0.22°
[pES 39.21+0.91°* 18.19:1.40° 7.71£0.20"
AR 38.76+0.93" 22.00+1.91° 7.50+£0.11°
LRl 33.49+2.09° 13.70+1.67° 3.48+0.11°
2.4 AEEMIEYIFHRRR K SEERLIT L o

PR FR A IR N IR AR R B, RS
s AR AL AT BERZ M P AT T PE . AN RIS R Y 2 HEf#
VR F2E I E 45 R UL 5. ARKPESETE L
PILH AR S FUEA K S I BE 1, 25 P ARk P
RN R BB | XU . 23RS iR 4 T LR
H B B F R 30 R R AR, A 5.52%+0.76%, 23l

TR I R =, N 10.36%+0.58%, BUIEFIPEYS . 4=
I ) R AB O R A AR 3 25 5 (P<0.05) . PHIR Fl-
MR R RAAAE 35 245 57 (P>0.05) . IS
FARVRIIS 5 R B TS AT A Y pH ARG, (]
LN A AR RS A T 735 2 P 7 e
15, PRI AR R R AR . ANRIER AL AR HEZE R
FILRFEZEF (P>0.05), AHRMIZEE IR K, N
26.96%+3.45%, PO IZE BRI R FRAK, 2 25.01%+
4.88%, {H PUAFRAL A HEZE B I R A AL I 2k
2E50(P>0.05) , AR R EIRZE, ANiEE TR0
PRAE, A WIERAOLAR AR I SR8, NS B IR URIAE,
BEEATIN AR 4 RS RS AR
WAJRIAR, & A TR IR -

K5 RSO AHE R R 5 28 R E S,
Table 5 Results of thawing loss and cooking loss of raw cut
steak in different parts

WU B AL AR (%) ZRFEMIAR(%)
e 5.52+0.76 25.7242.24
PR 7.21+3.04% 26.96+3.71
iR 10.00+£2.08° 25.01+4.88
40 10.360.58" 26.49+3 .45

2.5 AREEMIAHERA SR BRI 954

SRR ST A HE BT AA I e 25 SR W36 6., R AR
S e B A B S AR B T RS B A T, iR R 6 AT, A
Jid B8 3 5 S, A (90.05+3.75)N; Hik 4= H1(86.29+
5.11) N; PR AHEE /)N, SA1(62.54+12.01))N(P<0.05) .
RERAELC 2= E BT TTAR AU Bt B0 A2 B T
YA HER IO | A5 B A5 7 T PO R AR, nE RS
O A I R BN IR A AT AU RE L, THIE
P B A PR X PRV AR 2 HC B T, I BN, U
RS . AR RS, S (171.16+£36.5) ml, Al §g
S M TS A A LRI EF A s 2245 5%, P HR RE VA
/N, SA(119.96+30.43)m], N RS HARNT SR LA
Ko HHEs IR A AL JFT AR HERE B AR M B E A S
RS VR B i S PRI ISR S UIAH DG, bt m] A0 A e
TR IR AR H A b, S ECHAE B 5 nH I 1A B
o MR ERFMAIL EARGE . 2. BB
B, FE NI E0 1, ANFERBAE D) A HERL B
2 ] S P 3 25 57 (P<0.05), FLr P AR LR AE
K, R (16.00+1.36) N, Mz it 75 B PHE /N, i (1.37+
0.33)N, [AIHR FIARAAZH AT S B0 G 28 P 22 572 (P<0.05 ),
PHYE AR 22 R B G . 25 e 22 52 (P>0.05) . Y

6 ARFSAETI A HE T I E 45

Table 6 Results of texture determination of original cut steaks from different parts

HBAL WM (Ratio) it (mm) B (N) NEAEH4: (m)) ZHBHE (md) ffEE(N)

e 0.35+0.08" 6.07+1.99* 28.28+6.56" 171.16+£36.5* 1.37+0.33°¢ 90.05+3.75°
ipis 0.28+0.02% 5.13+0.31* 31.51+2.94° 160.89+6.30* 8.41+3.03° 85.37+4.99°
A HR 0.34+0.02% 5.18+0.70* 23.74+8.35% 119.96+30.43* 16.00+1.36* 62.54+12.01°
A0 0.35+0.04* 5.04+1.39* 34.53+1.04° 169.21+£53.87% 6.75+3.58° 86.29+5.11°
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T I WL H S B B s PO R,
PR FR SEHE PR T, ASIRIERAL AR I . PV . PR . 4
Wiz (6] JC 25 5 (P>0.05), PIERPES LR Fh LR
B ATP BEEPEA &, ATP AW FE, WUF LT 4E 4%
fitt, WERPEREZ i/ N>, gk ) e e sz 2IA N e
FHEAICAR, ST 18R AR RE T) o i
UM K, oA (6.07£1.99) mm, 4= W5 f /0N, N
(5.04+1.39) mm, Hgigt. VGv& . PIHR . 4= g -~58 457
JE YA HEs M 2 8] O i 34 25 5 (P>0.05) o AN[RER
A A HER R M 2 (8] Jo B 3 25 52 ( P>0.05), H:
AN RS, S (34.53=1.04)N, PYHR K Zb A
/N, A1(23.74+8.35)N. P FIME2E ST RE S shi
WS LT 2 Rp s | RHANARR BE AL A 42U A g Rh IS
R 53 UG

i LTI, DU AN R AN R B0 A= HE v, e i h
B . RHERM RS B R, R )N PR IR AR B AT E
WA AR/ IN, FhRA R AR At PRI B 5T
T PR
2.6 AEBUEVI4HIRERERSEFRNEIIL
ST

ASIFIRAS A U0 A= HES SR BR 4 43I ke 25 R W36 7
P& 7 Al o, AR ) 2 HE b 203 e B A 22
5o ZHEIR B HH R /MK IR R AR 4> PR HR > V5 v
SH . ARG A 16 FhEIREG I, 25208 &
e, U2 PR B R ) S 1) SR SR U, LRI A R
FTACEIR . 2R KRR . SR . s SR S5
A7 B PN RIFR A AR A A ST 45 R — 2. MRS Nina

LB S PR R AR NE AU IR, 17 FhEIERR T AR PE
HRBREE ST SRR | BHOR . PVIRFNTCIR . P R
FIRAT R 1A TR A 2% 320 . BT 2 ki
B 228 . H IR AN 2% 5 77 IR 2 B iR A 2H 2012
TR ZR s LAt 2018 JoR 2 B8 .

K% FAO/WHO PR, S T It ny 28 1 5
ZH M EAA/TAA 455 W TE 40% 2245, EAA/NEAA
g5 NV FE 60% LA o 4 A~ AS I8 58 A7 I 0 4 HE /Y
EAA/TAA L\ K EAA/NEAA 45 BAHIT, 4 AS[EES
DRV AHEH, A-M0 . RER . Al . PEYS EAA/TAA
53518 39.80%. 39.10%. 38.90%. 39.50%; PU-~AS
FRBOIEYIAHE EAA/NEAA 4351 66.00% . 64.30% .
63.80%. 65.50%. AFEIFALIFETIAHER Lh g5 R S
T I AR A KA A 5T v B4 SRR R 48 SR — 2
[FIEsE AT AAS H DU 3A7 J) A= HE b 2068 5 i AR AR
FwE . EEE, L&A AR O T & I5RR, 2
DL A RIR . AR TR IR T, R UIAHE A
SR Z R & e AR T, TERIZEH, &R I
AR & 5, AR A MR, 255 s ARk
WL, J& TARBTAR AP, 2 R R R o () 2l 0
TRA AR . RAENR . FEEIR . WA . HEmRPY,
EAA J&& 0 M 0 J1 2 50k, 2 N b 3k
B, SRR FERR S P L BT AR S I ZE UG, o
MU AT SER, T8 5 LR SRRt . ARG 25 1
L, PUASAS[RIER A I U] 2 HE ) e R 2l LR Y40 %58 1,
DS TR E RS HRURE AT -

T AR HEE SRR I E 2

Table 7 Results of amino acid composition determination of original cut steak from different parts

WiH A-491(g/100 g) AR (/100 g) it (g/100 g) Pi (/100 g)
KIT4 MR (Asp) 1.919+0.011° 1.787+0.003° 1.594+0.056° 1.731£0.005¢
F24 % (Thr) 0.963+0.041° 0.886=0.100 0.777+0.020° 0.846+0.015¢
225411 (ser) 0.781+0.006" 0.745+0.006" 0.675+0.015" 0.688+0.037"
BB (Glu) 3.366+0.012° 3.173+0.002° 2.981+0.102° 3.048+0.007¢
HER(Gly) 0.852+0.02 0.891£0.007 0.815+0.044 0.855+0.061
[EZNAVNEY) 1.179+0.011° 1.12140.001° 0.998+0.041° 1.072+0.004¢
4z R (Val) 0.977+0.092* 0.916+0.003" 0.799+0.033¢ 0.894+0.014°
AR (Met) 0.582+0.001° 0.517+0.002° 0.452+0.014° 0.508+0.001"
St AR (1le) 0.936+0.046" 0.865+0.001° 0.742+0.025° 0.846+0.007"
52442 (Leu) 1.72140.008" 1.568+0.008" 1.421+0.052¢ 1.499+0.002°
Ji% %R (Tyr) 0.802+0.002* 0.747+0.005 0.666+0.025¢ 0.716+0.002°
A2 (Phe) 0.855+0.004° 0.784+0.001° 0.701+0.024¢ 0.754+0.002°
AR (Lys) 1.875+0.005 1.73240.003" 1.559+0.061¢ 1.67120.003°
21 %2 (His) 0.762+0.006" 0.746+0.001° 0.512+0.022° 0.714+0.003"
FRR(Arg) 1.303+0.012° 1.250+0.013° 1.155+0.035° 1.208+0.031°
%2 (Pho) 0.715+0.009" 0.732:0.004° 0.698+0.037" 0.692+0.036"
TAA 19.589+0.076" 18.464+0.009° 16.550+0.603¢ 17.746+0.172°
EAA 7.799+0.104* 7.222+0.067° 6.453+0.226° 7.020£0.009°
NEAA 11.800+0.095° 11.242+0.076" 10.098+0.377¢ 10.726+0.181¢
EAA/TAA 0.398+0.005" 0.391+0.003*® 0.389:+0.001° 0.395+0.004®
EAA/NEAA 0.660+0.013* 0.643+0.0100% 0.638+0.001" 0.655+0.009
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