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L1n cartons. The results are unaffected by temperature in the range ted -18°C to +20°C, and by piece size in the carton, mince
(
w‘”’»l\' ple
ACCES
M|
‘THOp
lhe new method depends on the simult us transmission of neutrons and gamma rays (NEUGAT technigue) through a
c
Cartg,
1 of Mmeat ['he 2t} - s tey the : n of fat product 1d to the thickne P
€ method 1S insensitive to the 1 n of fat product and to the thickness of the meat

38th ICoMST Clermont-Ferrand France 1992 863




Equipment : The prototype instrument consists of three principal nents, as shown in Figure 1. The first element is the top tank, 1f
g 5 ed ve I central tube. The tank is filled with water to shield the operator from the radiation
S20f (C I 252). W cond nent of the em 1s anott AT ink | I he 1 n detectors. This tank is als0
i ) ield ] of control th rature of the detectors. The data from the detector
re processed by an on-line computer system. The third element is a conveyor system that moves the cartons of meat under the source
e 1 elati sition of the source, meat cartons and the detecto ywn in Figure 2
lheory: W ; g 1 be [ >d 1 aca the radiation is reduced according to the expression

ire the masses per unit area of fat and lean tissue respectively

of radiation passing through the meat and I, the incident radiation

ind the product Ity D P - J m 3)
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I'he approach has t sed to measure water in a variety of materials (Bartle et al. 1990). In contrast with those materials the fat a

»¢ hath has vh huvdrocen con O | , ; o f iy ‘ S AR 5 1 "11\75["
issues both have high hydrogen concentrations. The neutron mass attenuation coefficient is highest for fat even though lean mea

‘ : 5 x 2 . i\ o ] _)-'\CL}
RESULTS : In the first instance, blocks of beef lean and fat with compositions from 1 to 70% chemical fat by weight, as determif

] ] A ' 1 - . - ‘ ;U'Li
by the soxhlett method (AOAC 1984) were used to calibrate the apparatus. These blocks were made so that nine fitted into a stand

27.2 kg meat carton in three layers. Subsequently, whole cartons of meat have been used.
} 2on' of the instriiment h the meat y \ PO Sl o, oefficients ol o1 £ a 1o ares fit Were:
The ¢ tion of the instrument with the meat blocks is shown in Figure 3. The (u) coefficients obtained from a least square

!

= ) ) 1 . -2 21 g-

1. (neutron coefficient for fat) E.51ix 10 - mtke’ u.__ (neutron coefficient for meat ) 1.17 x 1051 kg
y <9l

- 3 ) ? Y A=Y “Kg

y coefficient for fat 3.97 x 10~ m°kg u., . (y coefficient for meat) 3.47 x 107 m'Kg

’ : : ; : hal for
\ similar calibration test with mutton blocks yielded very similar coefficients. The thickness of the meat cartons is about opuma

- mn
: L anvioe A
measurements using neutrons in terms of minimizing the error in a given time. The present apparatus can measure the percentage =

a box to about 1.5% (SD) in 1 minute
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I'he dose delivered to each carton was typically 0.01mG. This level is 5 x 107 times lowere than that accepted by most countr

afe
Eaikd Seecal < . e I 3 . 1 . , and §¢
negligible in industry (500mG), and 10” lower than doses used to sterilize food by irradiation and is accepted as not detectable 2

yllef

3 ‘
- X : 23 a1 L i SM¢
by WHO. Calculations show that immediately after measurement the activity in the meat due to neutron capture on “’Na is 5 X 10

than the "“K activity naturally present in meat. The sodium activity has a half-life of 15 h and disappears in a few days.
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Figure 1. Prototype fat measuring machine  Figure 2. Relative positions of source Figure 3.Fat values by Neugat and Soxhlet: Iy

meat carton and detectors
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