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1 Near Infrared
2 Destructive
3 Non-Destructive
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1 Pulse-Echo

2 Diagnostic ultrasound
3 Deep washing

4 reflection

5 refraction

6 absorption

7 diffraction
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: Velocit Impedance Attenuation

Material [mis] 1 [kg?m 5] x 10° [Np/m] Note

Air! 343 0.0004 138 1MHz

Aluminum' 6320 17 0.21 1MHz

Glass (crown)* 5660 14.15 2 10MHz

Oriented 11ylon3 2600 2.9 148.5 5MHz

Plexiglass' 2670 32 23 1MHz

Polypropylene3 2740 2.4 38.7 5MHz

Polystyrene’ 2350 247 23 2.5MHz

Polyvinylidene chloride (PVDC)3 2380 42

PZT-5H (Lead zirconate titanate)® 4175 314 576 24MHz

Stamless steel® 5660 45.45

Water! 1480 148 0.025 1MHz

Avocado® 338.1+557 258 +43 50kHz transducer, first day fruit

Cheddar cheese’ 1669 + 10 1 MHz transducer, 250-day average

Cherry marmalade: processed® 1420+ 30 1.63£0.03 5MHz transducer

Cherry marmalade: unprocessed 1330+ 30 1.44 £ 0.03 5MHz transducer

Chunk cheese: J’lmtgﬁr 1842 £ 70 1.73 £ 0.06 797 £0.22 5MHz transducer

Corn-oil-in-water’® 1477 29 3MHz, 20wt % oil droplet mean
diameter 1.5um

Margarine: extra salty® 1118+ 20 1.21 £0.02 8.93+£0.40 5MHz transducer

Margarine: normal salt 1145 £ 130 128 £0.03 236 £0.44 5MHz transducer

Mahon cheese (fresh)’ 1645+ 20 1MHz transducer, 60-day average

Mahon cheese Ehalf rlpened)m 1676 £ 12 1 MHz transducer, 90-day average

Mahon cheese (ripened)” 1715+ 25 1 MHz transducer, 240-day average

Processed cheese: Greve 1323 +£20 1.38£0.02 9.05+0.37 5MHz transducer

Processed cheese: Naturelle® 1311+ 50 1.32£0.04 3.72+0.34 5MHz transducer

Canned peach" 1550 + 30 202 690 + 45 Mean value of frequency
4-12MHz, dv,/df ~ 0

Peach syrup' 1575+5 1.69 3 10MHz

Sobrassada from Mallorca'? 1626+ 6 1 MHz transducer, 80 day average

Tomato ketchup' 1658 2.25MHz transducer, 100wt %
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George et al.,
2017 Pulse-echo 1 MHz
William A.
Cooke, 2016 Pulse-echo 100 Hz
Alouache et al.,
2015 Pulse-echo 2.25 MHz
Morrison &
Abeyratne, Pulse-echo 100 kHz
2014
S yxiwd koo
S7 ? Pulser-receiver 75 kHz
IWAY (o Ko g
Jivanuwong, .
1998 Pulser-receiver 50 kHz
Izbaim et al. Pulser-receiver 5 MHz
2010
Abonajmi et :
al., 2009 Pulser-receiver 150 kHz
Mizrach 2007 No data 50 kHz
Canfizares-
Machas et al., No data 20 kHz
2004
Probert and
Shannon 2000 Pulse-echo 2 MHz
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Diagnostic Ultrasound, a Nondestructive Approach for Quality Evaluation of
Agro-food Products

Mohammad Reza Zarezadeh!, Mohammad Aboonajmit
! Department of Agro-technology, College of Abouraihan, University of Tehran, Tehran, Iran

Abstract:

There are many approaches to food quality and safety evaluation and adulteration detection of agro-
food products. These ways include destructive and Nondestructive. After Nondestructive tests, foods
can be used and also we can apply all experiment case study for testing but in destructive test we can
test just afew samples. Ultrasound is one of Nondestructive tests which can use in quality evaluation
and fraud detection of agricultural, livestock and poultry products. Also from detection of foreign body
in packaged and canned foods to microbial contaminant detection by ultrasound technique is available.
Diagnostic ultrasound in food science is fast, low cost, portable and easy to lean. In this work, evaluation
and application of diagnostic ultrasound has been classified in three parts which include: a. agricultural
products b. livestock and poultry products and c. vegetable oils, juices and other drinking. At the end on
paper challenge and some difficulties in ultrasound are given and some problems for solve and reduction
of these challenges are given.

Keywords: Nondestructive test, Ultrasound, food, Quality evaluation
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