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Comparison of Lipid Content and Monounsaturated Fatty Acid Composition
of Beef by Country of Origin and Marbling Score

Ha Na Kwon' and Chang Bon Choi®
!Department of Food and Nutrition and “School of Biotechnology, Yeungnam University

ABSTRACT This study was conducted to compare moisture, crude protein, ether extracts, fatty acid composition,
and melting point of beef with different origins. Eighty (80) samples of domestic Hanwoo beef with different marbling
scores (BMS) of 3, 5, 7, and 9, respectively (20 samples for each BMS) and 30 samples of imported beef (15 samples
each of American and Australian beef) were used. Relationship of fatty acid composition with melting point of lipids
was also analyzed. Percentages of ether extract of Hanwoo beef with BMS of 3, 5, 7, and 9 as well as American
and Australian beef were 11.91, 13.23, 17.03, 23.92, 8.36, and 4.47%, respectively, with the highest value in Hanwoo
with BMS of 9 and lowest value in Australian beef. Percentages of oleic acid (C18:1n9), the most abundant mono-
unsaturated fatty acid (MUFA) in beef, were 44.92, 47.19, 46.23, 47.70, 43.70, and 38.28%. MUFA/saturated fatty
acid (SFA) (M/S) ratios were 1.15, 1.25, 1.22, 1.27, 1.10, and 0.86, respectively. The melting point of lipids extracted
from beef samples was the lowest (27.42°C) in Hanwoo with BMS of 9, whereas it was highest (41.15°C) in Australian
beef. SFAs such as myristic acid (C14:0), palmitic acid (C16:0), stearic acid (C18:0), and total SFA in beef samples
showed positive (+) correlations (»=0.203, 0.279, 0.807, and 0.880, respectively) with melting points, whereas MUFAs,
palmitoleic acid (C16:1), oleic acid (C18:1n9), and total MUFA, showed negative (-) correlations (r=-0.541, -0.857,
and -0.906, respectively). In conclusion, as the lipid contents of beef increased, composition of oleic acid (C18:1n9)
increased. Furthermore, as BMS increased in Hanwoo beef, M/S was increased.
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Table 1. Experimental design

Hanwoo
Beef marbling score
3 5 7 9

Imported

USA  Australian

Number

of head 20 20 20 20 15 15
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Table 2. Operation conditions of gas chromatography for fatty
acids analysis

Apparatus Operation conditions
Instrument Perkin Elmer Clarus 500
Column SP-2560 capillary column

(100 mX0.25 mmX<0.2 pum)
Injection temp. 240°C
Detection temp. 250°C

Oven temp. Initial temp. 60°C (hold for 5 min)
Increase rate 15°C/min
Final temp. 210°C (hold for 5 min)
Carrier gas N>
Detector Flame ionization detector (FID)




1808 A HAAE
Table 3. Approximate composition of Hanwoo, USA, and Australian beef (%)
Hanwoo Imported
: ieef marbling score 5 USA Australian
Moisture 67.71£0.67°" 66.69+0.61° 63.89:+0.66° 59.19+1.18° 70.7140.56 74.33+0.54"
Ether extract 11.914+0.95° 13.23+0.79° 17.030.79" 23.9241.65" 8.36+0.88° 4.47+0.60°
Crude protein 19.66+0.31° 19.62+0.31° 18.59+0.25" 16.76+0.46° 19.70+0.39" 20.50+0.30"
"Mean+SE.
Values in the same row with different superscript letters (a-¢) are significantly different (P<0.05).
(£%0.05). = 5), W=t B a4k o Erhal skl
S-ar7) o] 2AY (%) WA E 9(23.92), 7 Zeh ghere 3h9-a1 7] A 3 59F A 2 1)
(17.03), 5(13.23) ¥ 3(11.91) o= =4 Yeygton, & TAF &a17) Zhell= frol ARl Ael7 (il &9-aLr] S
WAL= ko] =AW F74A = 3, 5 B 79] 37 S (H A= 7, 95 Ao v s Yely Cho &
Fs7HFe] 2.5691 Aol wlsto] 7oA 99 27 5 1+ (15)2 &5a71e] WAL= 2275 29 gHEol
AW S7FES 6.89% 2.79 Eokvh AT 2a17]9] & freldeom vtor, &9317] 17, 15H°] 54 237 1
A TR =t 23171(8.36)7F EFAE 2417 oF ebe) gheko] wial sigith. dnbA o m A ghefol
(4.47)° Blste] 1.99) Egkew, v=ike ghg-a17]e] Fow oy gheFo] wrom(23,24), AW Fgo] HoW
A 3R T A FHEFo] skt o] & Foho] dAAE R T O gheke] vtk A 3H(25,26)9F ¥ AT
© ], v 2 3R o v A fHo] o 7b Ak ARE UehiiE AS 4 5 Ay
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o] B2 AL & 4 AATHIXK0.05) Xah =4
- Al SATEE dWAE 24 ATl A g SH-ar7)eF YA A At =4S B4 g A
) 17757 24.7-25.7, 1"5F 14.8~17.7, 15% = Table 49} 2t} A117]9 A HFS A5 F+9 SFAE

AT 58 e v @t Srh(15,17), e
ghepol wh9-a7] (1A
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myristic acid(C14:0), palmitic acid(C16:0) ¥ stearic
acid(C18:0)°] ™, MUFA+ palmitoleic acid(C16:1)2} ole—
ic acid(C18:1n9)°] a1 polyunsaturated fatty acid(PUFA)
+ linoleic acid(C18:2)°]t}h. C14:09] & (%)< 3.98~

Table 4. Fatty acids composition of Hanwoo, USA, and Australian beef (%)
Hanwoo Imported
Beef marbli
ccl marbling score USA Australian
3 5 7 9
C14:0 (myristic acid) 4.80+0.15" 4.16+0.24, 4.73+0.18 4.18+0.24 3.98+0.28 4.35+0.28
Cl14:1 (myristoleic acid) 0.20+0.03° 0.29+0.02 0.10£0.03 0.11+0.03 0.53+0.03" 0.57+0.05"
C16:0 (palmitic acid) 29.39:i:0.4lab 28.61i0.44z 28.94+0.39" 28.5910.57: 26.82+0.51°  28.44+0.64°
C16:1 (palmitoleic acid) 6.55£0.17" 6.20+0.24 7.010.20" 6.45+0.31" 5.42+024°  4.75+0.20°
C18:0 (stearic acid) 10.2810.26; 9.85+0.31° 9.34i0.27°b 10.15+0.24° 14.55+0.53"  18.07+0.62°
C18:1n9 (oleic acid) 44.9210.47; 47.19i0.66z 46.23ﬂ:0.45“d 47.7010.872 43.70+0.56°  38.28+0.94
C18:2 (linoleic acid) 2.47i0.14b° 2,31i0.10b° 2.04i0.122 1.610.19. 3.87+0.30° 2.63£0.24°
C18:3 (o-linolenic acid) 0.40+0.04 0.44+0.03 0.40+0.04 0.49:0.03’ 0.5240.05" 1.27+0.09"
C20:0 (arachidic acid) 0.03+0.01° 0.15+0.01" 0.04+0.01° 0.11£0.02 0.00+£0.00"  0.00+0.00°
C20:1 (gondoic acid) 0.1410.01; 0.13i0.01:; 0.13i0.01:) 0.1010.01; 0.19+0.02°  0.26+0.03"
C20:4 (arachidonic acid) 0.18+0.04/ 0.24+0.02 0.1540.02° 0.130.01° 0.14+0.07° 0.40+0.13"
SFA? 45.1810.582 43.20+0.59° 43.9710.522 43.41+0.83°  45.51+0.58"  51.84+1.21°
UFA? 54.8210.582 56.80+0.59" 56.0310.52: 56.59+0.83" 54.35£0.59"  48.16x1.21°
MUFA? 51.81+0.51/ 53.81i0.582 53.4710.47‘; 54.37+0.81" 49.83+0.46°  43.86+1.03¢
PUFA® 3.04£0.18 2.99+0.11 2.58+0.12 b 2.23+0.17° 4.52+0.35" 4.30+0.39°
u/s® 1.2210.032 1.32+0.03" 1.22&0.03“b 1.32+0.05" 1.20+0.03° 0.940.04°
M/S” 1.15+0.03 " 1.25+0.03" 1.22+0.03" 1.27+0.04" 1.10+0.02° 0.86+0.04°
"Mean+SE.

YSaturated fatty acid. *Unsaturated fatty acid. “Monounsaturated fatty acid. 5)Polyunsaturated fatty acid.
SUnsaturated fatty acid/ Saturated fatty acid. "Monounsaturated fatty acid/ Saturated fatty acid.
Values in the same row with different superscript letters (a-d) are significantly different (P<0.05).
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Table 5. Melting point of Hanwoo, USA, and Australian beef (°0)
Hanwoo Imported
Beef marbling score .
3 5 7 9 USA Australian
Melting point  30.5840.60°"  28.62+0.65°  28.24+0.76" 27.42+0.85° 33.97+1.10° 41.15+0.87"
"MeantSE.

Values in the same row with different superscript letters (a-d) are significantly different (P<0.05).

Table 6. Correlation coefficients of fatty acids and melting point
C14:0 C16:0 cl16:1 C18:0 C18:1n9 SFA" UFA? MUFA?
Melting point 0.203" 0.279" -0.541" 0.807" -0.857" 0.880" -0.882" -0.906™

l)Saturate(i* fatty acid. PUnsaturated fatty acid. YMonounsaturated fatty acid.
P<0.05, P<0.01.

AT L R X|HHADF SEO| AL acid(C18:1n9)s 2-& MUFASH % MUFAE $-3 3 2(-)
237 o FeAEI g3 e A 412 Table 6 °](/=-0.541, -0.857 % -0.906)¢] F##AAE Yel A
o A|AISA T A&317] W myristic acid(C14:0), palmitic oo Adegdew ] ) A ol & At 24
acid(C16:0) ¥ stearic acid(C18:0)$} & SFAE AW o4 oleic acid(C18:1n9)9] gFo] == A& & F AUNA
SAY F+)9 FHAA (2 =0.203, 0.279, 0.807 ¥ ow B3| gt-a7]e YA WL SIS SE M/SY b
0.880)%, palmitoleic acid(C16:1), oleic acid(C18:1n9) ol F7tete AEFS vEdthE AL 1% 5 T
4 % MUFA®E Aol 334 ()¢ FHAA (G2 =
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