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Abstract

The effects of ultrasound treatment, in combination with ascorbic acid, on the quality of fresh-cut ‘Jonathan’ apples
was investigated. Prepared apple slices were ultrasonicated in distilled water (US) or in 1% (w/v) ascorbic acid
solution (UA) and the other samples were just dipped in 1% (w/v) ascorbic acid solution (AA). All samples were
stored at 10°C for 12 days. UA-freated samples showed high L’ and hue values and low a’, b, chroma, and AE
value. Both control and US-treated samples showed considerable browning., A significant inhibition of polyphenol
oxidase activity was observed after UA treatment. The level of total phenolics in UA-treated samples was higher
on the day of treatment compared with other samples. Total soluble solids, pH, titratable acidity, and gas concentrations
were similar in all samples. This study demonstrated that the simultaneous treatment of ultrasound and ascorbic
acid was effective in preventing enzymatic browning of fresh-cut ‘Jonathan’ apples and maintaining total phenolics

contents.
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Table 1. Color changes of fresh-cut ‘Jonathan’ apples treated with
ultrasound and ascorbic acid during storage at 10°C for 12 days

day at Sample”
10°C Cont Us AA UA
0 8015:068" 8026:066° 8035:046°  81312038°
ro 4 7630:060°  77.19:08%°  79.46+080°  8046:0.73°
8 75924076 7593058  7871:093°  79.83:0.68
12 7590:074 7587085  7860:085°  79.824054°
478:0.19°  -440:031°  479:025°  -5030.15°
R -176:033 250036 A4S1:037°  446£024°
8 -179:032°  -146:026"  -340:046°  -388+0.30°
12 -187:036¢  -167+034  298:0500 3521027
0 284£101°  2212:L19° 21984138 2206:0.70°
yoo 0154110 270121260 2274:LIF 2L17#1.08°
§ 2953078  2070:070° 2438:161"  22.512091°
12 2984:073  2956£108° 2587135  24.71£091°
0 2334101 2256:L16°  2249:134°  2263:071°
com ¢ 9041100 27245118 23205108 21641047
§ 2959077 2074069 246421550  22.8540.8%°
12 29915071°  2962:107 26071310 24974088°
0 10186£041% 10139:100°  102.33:0.39° 102.86:0.20°
e 93.524071°  9536t086° 101372112 101942048
8 93524068 9285055  9827:14%° 99851085
12 G074 9320:073F 9678128  9820:085°
0 215:078%  239:079° 2484077  148+040°
AB 9.14:107 6924128  257:100°  2.14+085
958:094 981075 427147 248+067°
12 979:097  970:121°  513:148 357075

YCont, control; US, treated with ultrasound at 40 KHz in distilled water; AA, just
dipped in 1% ascorbic acid; UA, treated with ultrasound in 1% ascorbic acid sohution.

Each value is expressed as the mean * standard deviation (n=30). Means followed
by different letters within the row (a-d) are significantly different (p<0.05).
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Fig. 1. Polyphenol oxidase activity of fresh-cut ‘Jonathan’ apples.

@, conirol (Cont); [, wltrasound alone (US); A, ascorbic acid alone (AA); %, ultrasound
and ascobic acid (UA) as treatments. Means (n=3) with different letters are significantly
different at 5% level.
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Fig. 2. Catechol treatment of fresh-cut ‘Jomathan’ apples.
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Fig. 3. Total phenolics of fresh-cut ‘Jonathan’ apples.

@, control (Cont), [ ultrasound alone (US); A\, ascorbic acid alone (AA); , ultrasound
and ascorbic acid (UA) as treatments. Means (n=3) with different letters are significantly
different at 5% fevel.
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Table 2. Physicochemical - properties changes of fresh-cut
‘Jonathan’ apples treated with ultrasound and ascorbic acid
during storage at 10T for 12 days
day at Sample”
10°C Cont Us AA UA
0 680:0.107 667:006 670017  6.63:006°
Total 4 6834006 650:0.00° 660:000° 683+006°

SOI“(E]Beﬁi‘;hds § 657006 657:0.15' 673:006 6574015
12 667:0060 677:006 663:006° 660:000°

0 338:003° 341:000' 3412002 340:000°

348001 347+001° 348:001° 3.49:002°

pH 8 344006 344H003 342:000° 348:004

2 348:003° 350:0.00° 347:003° 343000

. 061:0.03%  0358:006 066:001° 0.690.00"

T‘;f;?j?ie 057:000° 056:001° 065:000° 059:001°

0.58:003 055:001° 056:002° 054:000°

12 058:001° 049:003 060:004° 0542000
0 1850:0.10° 19.10:020° 1870:026 19.1310.06°
Ogen 4 LSTHIS  480:026' 153:0.12° 173:03°
(%) 8 210:020° 173015 223:015 183:025
12 14000200 147:021° 177:006 143:021°

0 057T:006 043:006° 047:006° 040:000°

Cabon 4 3172015 267:0.15° 323:006 327+0.15°
dioxide a Y b b
@ 8 357:021° 3.10:020° 307:021° 3.03:0.15
2 330:010° 290:010° 320:0.10° 293:015

"Cont, control; US, treated with ultrasound at 40 KHz in distilled water; AA, just
dipped in 1% ascorbic acid; UA, treated with ultrasound in 1% ascorbic acid solution

PEach value is expressed as the mean * standard deviation (n=3). Means followed
by different letters within the row (ac) are significantly different (p<0.05).
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