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Abstract

For comparison of beef quality, four kinds of beef (Korean native cattle beef, dairy cattle beef,
imported beef, cross-bred beef) were investigated through tenderness, juiciness and flavor related
components measurement and organoleptic tests. Flavor related chemical components such as NPN,
IMP, free fatty acid and free amino acids were analyzed, water holding capacity, contents of hydroxy-
proline and intramuscular fat were measured for evaluation of beef tenderness. Instron was also used
for measuring beef tenderness as an objective method. Triangle test and descriptive analysis test
were conducted for comparison and evaluation of preference of various beef samples. In hardness
analysis using Instron, imported and cross-bred beefs had higher value than that of Korean native
cattle or dairy cattle beef. Water holding capacity and pH of Korean cattle beef was higher than
that of others. The intramusculer fat content of Korean cattle beef was highest, so it was expected
juicier than other beef. In flavcr related compound analysis, NPN content of Korean native cattle
beef was the lowest, which shows it spent the least time among sample meats after slaughter. IMP,
hypoxantine and inosine were most abundant in Korean native cattle beef. In free amino acids analysis
showed that the proportion of basic acid and aromatic acid content of Korean native cattle beef was
highest, whereas that of sulfur containing amino acid of imported beef was highest. TBA value of
Korean native cattle beef was the lowest, and analysis of fatty acid composition revealed that the
proportion of unsaturated fatty zcid of Korean native cattle beef was higher than imported and dairy
cattle beef, but similar to cross-b-ed beef. Organoleptic test was performed by triangle test and descrip-
tive analysis. In triangle test, most panelist could distinguish Korea native cattle beef from imported
beef and cross-bred beef, imported beef from cross-bred beef. In descriptive analysis which relys
on subjective standards of panelsts, there was no difference among beef in aroma, flavor and tender-
ness except juiciness. Even though contents of non volatile flavor compounds in Korean native cattle
beef were higher than those of other beef samples, there were no significant differences in subjective
panel test. The results showed that Korean consumers do not have common standards for beef quality
evaluation.

Key words: Korean native cattle beef, NPN, purine nucleotide, free amino acids, fatty acids, triangle
test, descriptive analysis
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Table 1. Non-volatile potential flavor precursors in beef obtained from various breeds*

KCB DCB IB CCB
NPNY (%) 1.02+ 0.09° 1.32+ 0.32 1.26+ 0.12 1.28+ 0.09
IMP? (mg/100g) 178+ 9.6° 122+ 10.6° 96+ 7.8 82+ 155
Inosine® (mg/100g) 56+ 4.5 48+ 2.9 54+ 2.1 42+ 6.8°
HX* (mg/100g) 20+ 340 26+ 2.1 34+ 58° 28+ 5.4%

*KCB: Korean native cattle beef, DCB: Dairy cattle beef, IB: Imported beef, CCB: Cross-bred cattle beef

UNon-protein nitrogen (unit: %)
YInosinic monophosphate (mg/100g)
Unit: (mg/100g)

“Hypoxanthine (mg/100g)

Means with same superscripts in the same row are not significantly different (p<0.01).
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Table 2. Free amino acids contents in beef obtained
from various breeds (unit; % of total amino acids)

KCB DCB IB CCB

Amino acid

Acidic

Asp
Glu
His
Lys
Arg

Gly
Ala
Pro
Val
& Leu

Thr
Ser

Tyr
Phe

7.7 12.6 219 10.9

Basic

36.8 20.3 15.5 234

Neutral

lle 35.9 440 53.1 420

Hydroxy

9.1 14.2 1.0 16.5

Aromatic

8.1 6.6 36 50

Sulfur
contg.

Cys

Met 2.3 2.3 4.7 2.2
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Table 3. TBA value and fatty acids composition of beef obtained from various breeds

KCB DCB IB CCB

TBAV 0.047+ 0.0004 0.147+ 0.017° 0.121+ 0.012¢ 0.116+ 0.006¢

Fatty acid (wt, %)

Cizo 1.09 3.84 0.63 1.90
Cieo 3.22 4.13 3.12 2.33
Cua 1.36 0.97 113 091
Cieo 26.23 30.80 25.27 20.08
Ciet 5.26 5.51 5.29 3.72
Ciso 12.18 14.49 16.49 14.52
Cisa 45.03 39.24 40.80 34.98
Ciaz 3.62 0.33 2.12 15.07
Ciss 0.03 1.30 0.03
Others 1.98 0.69 3.85 6.46
SFA 42.72 53.26 45.51 38.83
MUFA? 51.65 45.72 47.22 39.61
PUFA 3.65 0.33 342 15.1
SFA/PUFA® 11.70 161.39 13.31 257

DThiobarbituric acid (unit: ppm)
®Mono unsaturated fatty acid
3Saturated fatty acid/Polyunsaturated fatty acid

a, b, ¢, d: Means with same superscripts in the same row are not significantly different (p<0.01).
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Table 4. Physico-chemical factors affecting tenderness and juiciness of beef obtained from various breeds

KCB DCB IB CCB
HP? (g/100g) 0.59+ 0.08* 2.05+ 0.06" 1.34+ 0.05¢ 1.62+ 0.20¢
HDN? (kg) 1.96% 0.01¢ 1.32+ 0.02 3.00% 0.59¢ 2.98+ 0.02°
WHC® (%) 63.8+ 1.5 57.8+ 1.6° 58.0+ 2.8 56.1+ 0.0
IMF? (%) 8.92+ 0.19 6.72% 0.31° 8.37+ 0.27° 8.18+ 0.29°

DHydroxyproline, *Hardness, *Water holding capacity, “Intramuscular fat
a, b, ¢, d: Means with same superscripts in the same row are not significantly different (p<0.01).
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Table 5. Panel scores for differentiation and acceptabi-
lity of beef obtained from various breeds by triangle
test

Combination Degree of difference!  Acceptability”
KCB-IB 2.0 5:3
KCB-CCB 2.1 5:3
IB-CCB 22 5:3
KCB-DCB N.S»

IB-DCB N.S.

DCB-CCB N.S.

USignificance level of difference is 5%.
“The difference was not significant
“Not Significant
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Table 6. Descriptive analysis of various beef breeds
KCB DCB 1B CCB
Aroma 6.54+ 3.27 7.09% 4.00 563+ 3.99 7.04% 3.55
Flavor 7.06+ 2.97 7.95% 2.61 6.20% 2.98 7.05% 3.09
Tenderness 5.78+ 3.83 6.58+ 3.18 7.39%+ 2.74 8.11% 2.66
Juiciness 6.77+ 3.80% 4,65+ 147" 8.70+ 2.10° 5.76+ 3.12%

Means with same superscripts in the same row are not signi-ficantly different (p<0.05).

Ao e eAAE A A% BF 5% S
WS D AEREE B9850l 20, §
S AFTE] 21, FYT-DRES

§-0] 2.25‘4_‘1 *ﬂ
A5 27 287 Aol RE(moderate) &l A2
2 etk fo4e] s A 2ol A o2 e
THAUYR 8o gl 715 HALE & B #H v
5:39] H)]EE MAxp7} 75 wicky egsledc) o)
He HelA @A F71A] H271EE A A4
FHe] Aol & FHE F qlvke AL odnisid, L 3
ol obF dAse] A FEEE AHo] ol HE
Hxol zpolzt glvhe A& ofu]gich

A g ALY (Descriptive analysis with  sca-
ling) : Table 62 317} &%F 7+ WA(aroma), Zv(fla-
vor) % od%(tenderness)ol| 4] 9] ek wapygel B4
A#AE el o sk F5el whE anr]e #FeHA
xpol= AP ol whet 7 A} vl Aol a4
7FsAd o) sleh AlF7AA] Tl A 451718 B A Ak
71Z% H %(hedonic scale)ell ©]g HAPA FEAo] of4-
Holgith ¥ A3} 4 wr) £57 sHaroma), Ev)(fla-
vor) ¥ <X (tenderness)ol| 4] H]E EAH] Fz|li=
SAwh )t Folo| e polg-Fo] 7 s slow

debdeh ol WES Adw palsel A, wE,
dek 9 AdEeel BuE & ol A5, £elst o)
e AR B FEA4 FuiRE &) g =

a7]ef] wla) Ao 7] WFd HoR f&‘%%f%
dxw 7]A A ZA|(Table 4)9} FbdhE $9§50)

&Rl g AegmE FAXNORE fox7)
A ehteltn gled, 7| 2R a2 EE A
34 573 Ao} 7]74]7<4i14i]_‘:_ A} 2 olslx] 0}7] el
T FFHAE ASEAgrte) FE g e R Atg-g
olof & "]45}4— st o] Ae @-‘l’ﬁ % “H *+5A
h&%—c“" 2t B4l oat S ol sl 7}
A=l ok "?]’71' {1 7403- Ho}
WECRIE ]ii7 H—? 2 kg aheba
gy 5 a7 J*%ﬁ’*% T?‘E?‘}ﬁ‘ﬂ olzfgt ®
AFE F-Ao)i} o]9} fAb3F hedonic scale- Olﬁ-ﬂ =
== 7b e oigk A #Aulv)Fe] - 1 o] 4
9 vyl g7 ol Aabal Aol Al @ {5 W
T vk AT AFH Al oste] FEe] GE 4
7]9] S a3bedd triangle test7} Bl AabE
HAoeR Atg¥ch

© Rl oo

hi)

2 of
FEH(A15H), 55, 2@} F ¢ Ak
9 SARAE Fste] AFe Har] AL vl
#7187 $l3te] dx, vEAd o Frld w3 A

S A ofgy #FHAE A

ﬂh 3ty JEEZ M= Hl%“—“Eﬂ’éi
i FelolreAl 58 BAEglr Hav l-‘4 dAx
< 8 Hydroxyproline, ¥4, LLHZI“ ToF ¥4
nstrong- o] 83k AXEZAS s} w47
¥nEAL vwHrtslr] S 38 Hr)
kel AR mAMEAS ook F
= vcklef A s, ik, Akl f2fe}
A% A, v)gbd el A A 3H-So] 743
= A7)kl A B ez HadE,
$-8-o] 7HA Eokck fralopn)ieAl #EL
whgton} od 714 opw[ieatz) WS of
A HEe 7P Eokd whd, 3R o}
& 4l §o) b Esheh TBAE: &
Fokar, A Hbate) 7L H oo g9&Ke

%] &
Hge $eFol} Fgr) Fghon
= n]esledch. 9=+ Instrond

o] g3t
H 5943} THEFFo] T} ¢
Ao g vepyten, FepAl ke f-550
k9o 7haF okrh thEAl S FEA LR
& g9-§-o] 1A Ftal olge] pHE
‘41 gt gh-fo] 7HY Fol vE

o2 gekEgich

FEAA é)} triangle testoll 4= 98- 7955,

oi“., o& ) mﬁ

|
AT )
ﬂ wl

B OE o N oyd e XA o
o

2 & 0 ox

oiﬂ
o

x
m]o s
Fgl

-

P an
2 He m

3

~N

N

o
o

a =
°$“«£°2i

R

o ‘i° o, "; 1o
Ho O

3 - r ﬂg—'

o oml S b oo O b R o
2

e ol

ot
Hr
PR

ol
i)
rlr
: L R

A oy
mr>

Do ne

9 2
r-?L

oi_,\L:‘E-ﬁ\_"-qooﬁ‘.F;l Hﬁl_ﬁlo
Fl-l

A

#9535 DHESS, U8} DHESE0 Ao)
2 PsRYse] Passdn Ted gRd 2a
v A oEde Asddae G4, Fl, delA
EE7) dolst wAHA ok el wALA Fv)
gie e Hus] Ase ud ¥& A4S ey
Sl Brsn 2ad 754 FrbldE fede

uiehl A Zact ol Re Il Ee] o} #is] FE
E4do izt ARA Hrp)EE AAEA Faha e
ojeizba Haz)zke] wluwdsbke ¥ o4 slARh N
sazlel gt ddgrke AdE @ 5 doe Ae
Hojfet



506

10.

11.

12.

13.

14.

15.

16.

#

Fo

. Raghaven, B., Abraham, K.O. and Natarajan, C.P.: Sul-

phur compounds in flavors. In Food Flavors, Marton,
LD. and Macleod, AJ.ed). Elsevier Sci. Pub. Co., p.
169(1982)

. Ford, AL. and Park, R].: Odors and flavors in meat.

In Development in Meat Science-1, Lewrie, RL.(ed),
AVI Publishing Co., p.219(1980)

. David, B.W. and Hedrick, H.B.: Fatty acid composition

of bovine lipids as influenced by diet, sex and anato-
mical location and relationship to sensory characteris-
tic. | Animal Sci, 48, 1343(1979)

. Melton, SL.: Effect of forage feeding on beef flavor.

Food Technol, 37, 239(1983)

. Privett, O.S, Pusch, F.J. and Lundbe-g, W.O.: Fatty

acid composition, and oxidative deterioration during
storage of fats in cuts of beef, lamb, pork, and turkey.
Food Technol, 9, 347(1955)

. Ritchey, SJ. and Hostetler, R.L.: Characterization of

the eaiing quality of four beef muscles from animals
of different ages by panel scores, shear-force values,
extensibility of muscle fibers, and collagen content.
Food Technol, 21, 123(1967)

. David, K.L. and Stephen, B.S.: Wagyu beef holds pro-

fit potential for U.S. feedlots. Feedstuf’s, 19, 18(1991)

. Husaini, S.A,, Deatherage, F.E., Kunkle, LE. and

Draudt, HN.: Study on Meat . The biochemistry of
beef as related to tenderness. Food Technol, 4, 313
(1950)

. Wierbicki, E., Kunkle, L.E, Cahill, V.R. and Deathe-

rage, FE.: The relation of Tenderness to protein alte-
rations during Post Mortem aging. Food Technol, 8,
506(1954)

Patterson, R.L.S.: The flavor of meat. In Meat, Cole,
D.JA and Lawrie, RA.(ed). AVI Publishing Co. p.359
(1975)

Moore, V.J., Jury, KE. and Bass, ]JJ.. Organoleptic
assessment of meat: A comparison of beef breeds.
J. Food Technol, 13, 211(1978)

Sharp, J.G.: Aseptic autolysis in rabbit and bovine
muscle during storage at 37C . J. Sci. Food Agric, 14,
468(1963)

Terasaki, M., Kajikawa, M., Fuyjita, 2. and Ishii, K.:
Studies on the flavor of meats. Part [. Formation and
degradation of inosinic acids in meats. Agr. Biol.
Chem., 29, 208(1965)

Sinclair, A.J., Slattery, W.J. and O'dea, K.: The analysis
of polyunsaturated fatty acids in meat by capillary
Gas-Liquid Chromatography. /. Sci. Food Agric, 33,
771(1982)

Knipfel, J.E., Christensen, D.A., and Own, B.D.: Effect
of deproteination agents on analysis for free amino
acids in swine blood and tissue. /. Assoc. Off. Anal.
Chem., 52, 981(1969)

Witte, V.C., Krause, G.F. and Bailey, ME.: A new ext-
raction for determining 2-thiobarbituric acid values
of pork and beef during storage. J Food Sci., 35, 582
(1970)

17.
18.

19.

20.

21
22.
23.

24.

25.
26.

27.

28.
29.
30.

3L

32.

(199413 24 289 H-+)

Al E 1332 A 26 W A5 E (1994)

Kolar, K.:Colorimetric determination of hydroxypro-
line as measure of collagen content in meat and meat
products: NMKL collaborative study. J Assoc. Off
Anal. Chem., 73, 54(1990)

A.O.AC.: Official Method of Analysis, 15th ed. Asso-
ciation of Official Analytical Chemists, Washington, D.
C., p.788(1990)

Szczesniak, A.S,, Brandt, M.A. and Friedman, H.: De-
velopment of standard rating scales for mechanical
parameters of texture and correlation between the
objective and sensory methods of texture evaluation.
J. Food Sci, 28, 397(1963)

Wierbicki, E., Kunkle, L.E., Cahill, VR. and Deathe-
rage, F.E.: Changes in the water-holding capacity and
cationin shifts during the heating and freezing and
thawing of meat as revealed by a sample centrifugal
method for measuring shrinkage. Food Technol, 11,
69(1957)

Larmond, E.: Laboratory Methods for Sensory Evalua-
tion of Food. Canada Department of Agriculture Pub.
p.20(1977)

Macleod, G. and Seyyedain-Ardebili, M.: Natural and
simulated meat flavors(with particular reference to
beef). CRC Crit. Rev. in Food Sci. Nutr., 14, 309(1981)
Kuninaka, A.: The Chemistry and Physiology of Fla-
vor. Schultz, HW. Day, EA. and Libbey, L.M.(ed),
AVI Publishing Co., Westport, Conneticut, p.515(1967)
Mabrouk, A.F.: Nonvolatile nitrogen and sulphur com-
pounds in red meats and their relation to flavor and
taste. In Phenolic, Sulfur and Nitrogen Com-
pounds in Food Flavors. ACS Symp. series 26, ACS.
p.146(1976)

Crocker, E.C.: Food Research, 13, 179(1948)
Judge, M.D., Aberle, ED., Forrest, ].C., Hedrick, H.B.
and Merkel, R.A.: Properties of fresh meat. In Princi-
ples of Meat sci, 2nd ed. Kendall/Hunt Pub. Co.,
p-351(1989)

Dwivedi, BK.: Meat flavor. CRC Crit. Rev. Food Tech-
nol. 5, 487(1975)

Melton, S.L., Amiri, M., Davis, G.W. and Backus, W.R.:
Flavor and chemical characteristics of ground beef
from grass-, forage-grain and grain finished steers.
J. Anmimal Sci, 55, 77(1982)

Miller, G.H., Varnell, TR. and Rice, RW.: Fatty acid
composition of certain ovine tissues as affected by
maintenance level rations of roughage and concent-
rate. J Animal Sci, 26, 41(1967)

Garton, G.A.: The digestion and assimilation of lipids.
In RW. Dougherty(ed), Int. Symp. on the physiology
of digestion in the ruminant, Butterworth, Ind., Wa-
shington D.C., 390-398(1965)

Willian, G.M.: Beef flavor-a review Food ftechnol, 5,
227(1983)

Deatherage, FE. and Garnatz, G.: A comparative
study of tenderness determination by sensory panel
and shear strength measurements. Food Technol., 6,
260(1952)



