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AMU Sales of --£—^J*^diTKTeSu^Iandmarkets has increased significantly mthe, tasl.&» y ^% m ^
availability in restaurants, institutions, andj^TJjJ^J and natural foods toto the advantages that these products have, since•*^d J^J a,s0 reduces
consumer diets while shortening food P^^J^* are ieft at the
transportation cos, because J^*- Z^U Prcte, et a,., 1994;
processing house. (Bonn, et ai., ±? / /, ^^
Hurst, 1995).

SS£K£C£2CSU*. __,. co, - o, -
chopped lettuce for shelf-life.

Materials and Methods

X

Coss type lettuce, were selected from afarm located in the central zone of Chile, near
SanSoId processed according to the procedure shown mFigure 1.
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Selection at the farm

1
Washing

Elimination ofwilted leaves

1
Chopped (1 cm thick)

Immersion in200 ppm NaOCl solution, for 2 min

Drain (30 s)

Immersion in ascorbic acid 1% w/v, for 1min

C

Centrifugation (750 rpm, for 2 mil)

Packaging of200 g

I
Storage upto 14 days
(4°Cand85%RH)

1*

n

i

Figure 1. Flow-chart for the minimal processing of lettuce.
The arrow inthe flow-chart indicates the control,
i.e., without ascorbic acid immersion chart

200 gof chopped lettuce was packed in one of three types of 12x17 cm packages
provided by Cryovac. 02 and C02 permeabilities for each packaging film are shown m
Table 1,

Table 1. Values ofCO, and O, transmission rates (mL xm4 xd'1) ofthe films used
CO,

3-6 (1 atm, 5 °C)BAGS

BB4

PD961

BE

50-150 (latm5°C)
19,000-22,000 (1 atm, 23°C) 6,000-8,000 (1 atm 23 C)

4.000 (1 atm, 23 °C)
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a^'^j'.'aja'ij^au.

Analytical measurements. Color valves were measured a* *%b«8™_"expedient, and after 7and 14 days of storage, using aportable "-ta CR20»
chroma. Gas concentrations within packages were measured.rta 3, 7,10 and 14 days
storage using agas chromatograph (Hewlett Packard 5890II).Initiation. Product acceptability was determined by 24 judges using a9
noim S (where 1=dislike extremely and 9=like extremely). The results of
^ceptabuL we£ expressed in three categories: acceptance, indifference and rejection.
HatisZlLnalysi. Analysis of variance and Duncan Multiple Comparison Test
were performed on five replicates used in each evaluation.

Results and Discussion

Variation in gas concentration. 02 concentrations within all packages; reachedVariation in g st levds ^, ^ q2
equilibrium after 3days m storage, imru? *- /Figure 2). The different
concentrations, near 1%, were obtamed ^l^ffSKd Jy *e differentdecreases in oxygen concentrations in each package can be expiainea oy
permeability's ofthe films (Heimdal et al., 1995).The greatest increase in C02 (30%) was observed in the BB4 bagafter 3.daysm
storage, lettuce in the PD961 bags had C02 concentrations of 7.1%, and the BE bags
^e^gStncentradons obtained whenthePD961 bags were used allowedto

ine range 01 go* to ±Q lower levels of

SMSkTi-i films with 1-3% of02 and 5-6% ofCO,, thus extending its shelf-
life to 14 days at:5°C ^ concentrations when the PD961 bags
were^S^b:lu^permS variation of die bag more than to the action
°frtwmng pro^-JS - 7K-^-=XS^ST^^Xi*S£ et aT^). Heimdal et al (1995), indicated *at
™rbrowmng of chopped lettuce can be followed b^olormteter measurements

^Sr^rr^b^r1-incides with results obtained by
CasteretaiaW ^̂ rf^ ^ ^ m̂ m*
purp^ma ^loTcLs, 18992). Bolin and Huxsol. (1991), showed that durmg
storage green pigmentation decreases in chopped l«wce (Figure 3).

Uss variauoTin color was observed for lettuce in PD961 bags.
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Table 1. Variation of color measures of parameters L*, a* and b* using 3 types of bags
diirme 14 davs storaee oeriod.

Color Values Days Bags

0

7

14

BB4 PD961 BE

L* 59.04 Aa^

52.26 Aa

41.17Bb

54.09 Aa

53.70 Aa

50.43 Aa

54.09 Aa

50.67 ABa

48.84 Ba

a* 0

7

14

-14.31 Ca

-9.95 Ba

-5.90 Aa

-14.31 Ba

-11.05Aa

-11.49 Ac

-14.31 Ba

-13.31 Bb

-9.42 Ab

b* 0

7

14

28.97 Aa

26.69 Aa

20.16 Bb

28.97 Aa

25.56 Aa

26.922 Aa

28.97 Aa

27.80 ABa

25.10 Ba

letters compare vertically and lower case letters compare horizontally).

Chopped lettuce packed in PD961 bags had the highest sensory acceptability after 7
days of storage (Figure 4).

Conclusions

Amodified atmosphere with high levels of C02 (30%) and low levels of 02 (1%) is
not recommended for chopped lettuce because it severely affects the sensory quality of
the product.

The PD961 bags obtained concentrations of5to 6%ofC02 and 2to 3%of02 which
favored the conservation of the chopped lettuce for up to 7 days.

Lettuce treated with ascorbic acid did not show an improvement inits sensorial
quality.
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Figure 2. C02 and 02 concentrations inside packages ofminimally processed lettuce.
A: ascorbic acid 1%. B: ascorbic acid 0%.
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Figure 3. Color changes during storage of lettuce in PD961 bags.
A: ascorbic acid 1%. B: ascorbic acid 0%.
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Figure 4. Acceptability of lettuce minimally processed lettuce.
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