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Prediction Method of Monounsaturated Fatty Acid in Marbling by Image
Analysis Using High Resolution Digital Image of Beef Meat
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Keigo Kuchida, Miyuki Oishi, Satoshi Hidaka and *Takeshi Hori

(Obihiro University of Agriculture and Veterinary Medicine and
*Hokkaido Industrial Research Institute)

MUFA ratio might be one of the indicators of palatability for beef. The aim of this
study was to develop the prediction method of MUFA ratio in marbling by image
analysis method for Japanese Brown and Holstein. Data were collected from 25 Japanese
Brown cattle (19 steers, 6 heifers; 1 investigation day) and 76 Holstein steers (5
investigation days). High-resolution digital images of their carcass cross-sections were
taken. Samples for chemical analysis were collected from rib eye surface and actual
MUFA ratio was measured by gas chromatography. Marbling area percentage in the rib
eye, characteristics of marbling shape (19 traits), rib eye shape (2 traits), color of rib
eye (84 traits), and the proportion of subcutaneous and intermuscular fat to the cross
section area (2 traits) were calculated by image analysis. The multiple regression analysis
was used to predict MUFA ratio from above 108 traits as candidate variables. The
average of actual MUFA ratio was 55.32% (50.65 to 62.10) for Japanese Brown and 51.74%
(44.06 to 58.24) for Holstein respectively. R* of the multiple regression equation for
Japanese Brown and Holstein were 0.68 and 0.38 without considering the investigation
day. When the five investigation days were included in the multiple regression analysis
for Holstein cattle, the R* become 0.39 to 0.91. The selected traits were proportion of
subcutaneous fat, proportion of intermuscular fat, overall coarseness of marbling, degree
of convexo-concave, standard deviations (SD) of green component of lean and SD of green
component of marbling. The selected variables were the same between the investigation
days. These results indicated that the prediction of MUFA ratio might be possible for
Holstein and Japanese Brown cattle by image analysis method.
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1)Image after thinning with 15 round

3)Image after removing rough particles

2) Image after removing hairline

Fig.1 Procedure of image analysis to calculate the coarseness and fineness of marbling in the rib eye.
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Fig.2 Measurement area of subcutaneous and
intermuscular fat in the cross sectional image of
carcass.
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Table 1 Crude fat contents in the rib eye and fatty acid composition (%) of marbling in Japanese
Brown (JBR), Holstein (HOL) and Japanese Black (JBL) cattle.

Fatty acid JBR (n=25) HOL (n=76) JBL (n=46)
Crude fat contents” 227+52° 134%40° 341+7.3°
SFA 412+27° 454+31° 398=29°
MUFA 553 % 2.6 514+31° 554+ 2.9
PUFA 35+06° 32+10° 21+04°
Ci4:0 27+04% 3507 27+0.4%
Cl14:1 09=+02° 1.0+03% 1.0+0.3°
C16:0 262%16° 275+2.1° 261=18°
C16:1 38+05" 3507 38+0.7%
C18:0 12315 144+20° 110+ 15
c18:1 507 £ 2.9° 469+72° 507 2.6
C18:2 28%06° 29+10° 20+04°
C18:3 06+02° 0301 0.100°

1) Crude fat contents were predicted value by Kuchida et al. (1998)
SFA: Saturated fatty acid (Total of C14:0, C16:0, C18:0)
MUFA: Mono unsaturated fatty acid (Total of C14:1, C16:1, C18:1)
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Table 2 Number of selected variables and determination coefficients in the multiple regression
equation to predict MUFA ratio by lots in Holstein steers.

Number of

. Lot a Lot b Lotc Lot d Lote
traits

1 0.39 0.46 0.27 0.33 0.13

2 0.59 0.62 0.49 0.63 0.18

3 0.75 0.74 0.35 0.73 0.32

4 091 - - - 0.37

5 - - - - 0.40
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Fig.3 Relationship between actual measurement value
and predicted value of MUFA ratio in Japanese
Brown, Holstein and Japanese Black®

a: MUFA of Japanese Black were cited from
Kuchida et al. (2005).
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