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Abstract

Most fresh—cut agri—food products are less stable than unprocessed materials from which they are made.
The objective of this study was the development of a quality control system for fresh—-cut agri—-food products.
In this study, vitamin C, minerals, residual heavy metals, and pesticides of various fresh-cut agri-food products
were analysed. Sensory evaluation revealed that overall acceptability scores were less than expected in most
products since fresh—cut products are likely to cause browning and easily lose their freshness. Therefore,
the postharvest technologies that can maintain the quality, freshness and appearance must be supplied.
Although vitamin C and minerals are main nutrients that can be supplied from salads, the results showed
that vitamin C and mineral contents were very small and extremely small compared with the values from
the food composition tables. It is possible that vitamin C and most minerals that are easily destroyed were
lost through minimal processes like peeling and cutting. In safety side, the remaining heavy metal contents
of fresh-cut agri-food were investigated and the results showed that copper and lead existed in some products
because only cadmium in agricultural produce is controlled by the minimum standard of heavy metal contents
in Korea. No residual pesticides were detected in all products.

Key words: fresh-cut products, vegetables, quality investigation

Mo
“%ﬁlm@~?wﬂﬂm]ﬂaiﬂ%lz
SIEEEL DI FEEE
MTQXU}imﬂ¢%lﬂﬂﬂﬂ4°l
ASHA AL, A %&ﬁﬂﬂ:ﬁﬂv}%iﬂ&
97 ol HAFAAAR 143 LE A7 9w,
AW, A, A S A1F A AN 49 I L AL
RE FYTHTA D). A 2¥lASE FA Dl
FTse] B o] § ARt ul2 AT 4 Ak 4
shedolut Aol Wit Axr} 274sh glond, olo] web
o] FAES] §50) A3 Fod AOE AR,

el
=

AdHe] FAFL 199090 2RE v, I, TPa 5
ol Skl P A% 20059 = AlAdge] FHE
o] gelgol 4uirbek ekl vHA). Sl = Ak 3
A Folvi A Adde] FAF AAol 4352
Sl metA] B3 pAbEe] 52 A} ALgEl] e

fCorresponding author. E-mail: ghkim@duksung.ac.kr
Phone: 82-2-901-8496, Fax: 82-2-901-8474

sl gt sle] AlAdE e} 2L AL o] B
E 247]d gt

Zelch &4
JF 8= y_qi_ iﬂ:‘\:%—ar(BS 1%), o1&
2H 7}— 7]’

g A

=z

£

32

o >
Kt
yo +r o do
fr -&

il
)
fr

27} B ashd Alage] A Es}
ﬂ@%&ﬂi%ﬂabiﬁﬂﬂ A 5H7-11)9} 14 =5
SH12-10)%E © 5 AE] EAE AT E 22le.

2



AlF @) FQ Fresh-Cut A4 A1 F2) F237) 623
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43 E. coli O157:H7°] #2|8 v} Qlal £9% Bk
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o, EAR e, e w2, ks, ol 3, %“J%,
Aetwnl, AR FAR A3, GAE vlebsl(cbAl, Brassica
campestris var. narinosa), ¥4+, A A, HAL g, FAHS:,
A, A, A2, KR G, Lof, FAE, 719, W&
EvlE So2 A slvh Vitamin C, $714, 34,
Aot FHRALE AT AP IS rEL
2 st on, 7 Al B §E57)3he 29 ~54, Ade &
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phase: 0.05 M KHzPO«(pH 5.9), detector: UV 254 nm, flow
rate: 1.0 mL/min, injection volume: 20 ple]%it}d. F7|&
P> AFHEE 7P 80°CAl A 24417 Az 7] F mh 3}
o] 10 g& # 3} ICP(Unductively Coupled Plasma, Spectro-
meter, Integra XMP, GBC, Australia)® #433}9]t}(20).

FEETF: AFHE 42 80°Cell A 24417 AxA 7
% v sty 10 g2 & ICPUnductively Coupled Plasma,
Spectrometer, Integra XMP, GBC, Australia)® #4314
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I 1A AA s 45N (ACN) 3% 20 mL #Hshe] 7
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acetone/hexane 5 mLZ 243t SellA H4al AL car
tridge Awtell Y2 23 1~29F8 AEe] S22 $-547
A ghel] Wb F o}A] cartridge £+l oll Aol gl AbeollA
20% acetone/hexane 5 mLE &&3}e] U Ao mo
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Table 1. Sensory evaluation of various fresh-cut salads
Product Characteristic for sensory evaluation
Dryness Degree of browning Cutting status Texture Water content Off flavor Overall acceptability
A 5.13+1.81" 3.13+2.23 5.88+1.73 7.25+1.16 6.00£1.31 2.256+1.28 6.13+1.96
B 3.50+£1.77 2.13+1.13 7.13+x1.25 0.75+0.71 6.251+1.39 250053 713064
C 550£1.20 575175 4.00+0.93 6.00+1.20 6.1310.99 3.00+1.31 5.00x1.41
D 5.38+1.19 5.13£2.17 575175 7.13+1.55 6.50+£0.93 3.38+2.39 500+£1.41
E 413+1.46 5.75+2.05 6.131+1.36 6.13+0.64 5.88+0.99 2.88+1.81 525+0.89
F 4.88+1.89 6.00£1.51 588+1.13 6.50+0.76 6.13*+1.13 250+0.93 483+1.73
G 3.75+1.83 2.25%1.75 500%+1.93 7.25*1.16 6.63+1.60 2751175 6.38+1.41
H 3.88+2.17 2.50+2.00 6.13+£1.73 7.63+£1.30 6.50%t1.41 213+1.13 6.13%x1.25
I 3.63+£1.77 2.75x1.67 4.63x1.77 6.88+1.55 6.3811.41 2.63+1.60 588+1.13
Min 3.50 2.13 4.00 6.00 588 2.13 4.88
Max 5.50 6.00 7.13 7.63 6.63 3.38 7.13
Mean 4.42+0.80 3.93£1.68 5.611£0.93 6.83:0.54 6.261£0.25 2.67+0.39 575x0.77

Dy alues are means=standard deviation (n=8).

A 9-point scale was used from 1: extremely dislike (extremely small) to extremely like (extremely big).
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eIy, A, G, o), S, S, Adebien), A
A 5o Aart o145 AT vitamin C FFE wl-§- vlako]
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narinosa), ¥4, A 7L o8- ol 3 etz 2] A of A
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Table 2. Vitamin C contents of various fresh—cut salads

(mg/100 g)
Pro- b Values from
d Compounds MeantSD food composi—
uct tion table®
Red sweet pepper 98.21+10.11 119

Yellow sweet pepper 59.68i37).0() -

Lettuce = 7
A Red cabbage 31.99£3.97 51
Cherry tomato 21.72£2.06 21
Carrot 2.21+0.11 8
Kale 45891517 83
Carrot 1.731£0.53 8
Red sweet pepper 80.89+13.74 119
Celery 394+1.11 10
B Chicory - 1
Lettuce - 7
Cherry tomato 12.12+3.35 21
Kale 55.27+8.86 83
Lettuce - 7
C Red leaf lettuce 3.10£0.27 -
Carrot 2.22+0.28 8
Romaine 4,89+1.43 -
Lettuce - 7
D Romaine 10.10£0.31 -
Green sweet pepper  67.7124.92 53

Yellow sweet pepper 83.49%3.09 -
84.4314.85 119

Red sweet pepper
Carrot 3.27+0.73 8
E Onion 855+0.86 8
Cabbage 25.24+1.16 29
Lettuce - 7
Salanova - -
F Lettuce - 7
Red cabbage 32.43+2.94 51
Vitamin 31.24+3.89 -
G Lettuce - 7
Red cabbage 40.06 £2.52 51
Carrot 1.96+0.60 8
Lettuce - 7
H Chicory - 1
Kale - 83
Red romaine - -
Carrot 3.39+0.58 8
Cucumber - 10
I Lettuce 2.28+0.56 7
Kiwi 13.48£0.50 27
Cherry tomato 16.82+1.14 21

YYalues are means = standard deviation (n=3).
PFood composition table, 5th revision, 1996.
¥Not detected.
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Table 3. Mineral contents of various fresh-cut salads
Product” Type of minerals
N (%) P05 (%) K (%) Ca (%) Mg (%) Na (%) Fe (mg/kg) Mn (mg/kg) Zn (mg/kg)

A 0.14+0.01”7 004000 014000 0.02+000 001+000 0.01+0.00 2.33+0.04 1.17+0.01 1.54+0.06
B 025x0.00 0.09%£0.00 031000 005000 002+000 0.02£000 529+0.04 2.3220.04 3.88+0.10
C 0261001 010000 036+001 0.03+0.00 001£0.00 0.02x£0.00 483%=0.19 2.13+0.08 3.22+0.02
D 031000 010000 028+=0.00 0.04+0.00 002+0.00 0.02%£0.00 7.49=%0.09 1.52+0.02 4.68+0.13
E 022001 0.08£0.00 026+000 0.03x0.00 001£0.00 0.03+0.00 4.50%0.07 2.41+0.04 3.29+0.13
F 028+0.00 011+000 032000 0.04£0.00 0.02£0.00 003+0.00 571%x0.11 3.75+0.05 574+0.21
G 029+£0.01 0.10+0.00 027000 005000 002000 0.01x0.00 547%=0.10 1.74%£0.04 3.33x0.15
H 0282004 011x0.00 034%+0.00 0.05+£0.00 002+0.00 0.02£0.00 6.10=0.09 2.1910.04 4.28+0.14
I 027001 009000 026000 004+£0.00 001£000 0022000 494+021 1.72+0.05 3.45+0.20

"Moisture content: 92%.

PValues are means*standard deviation (n=3).

Table 4. Heavy metal contents of various fresh-cut salads (mg/kg)

Product” Type of heavy metals
rocue Cu Cd Pb Cr Ni As Hg

A 0.2410.00? - - _ _ - -
B 0.65£0.05 - - - - - -
C 0.47=0.06 - - - - - -
D 0.85+0.02 - - 0.01+0.00 - - -
E 1.08£0.03 - - - - - -
F 1.29+0.06 - 0.38+0.0b - - - -
G 0.36+0.02 - 0.056%+0.00 - - - -
H 067=0.06 - 0.10+0.11 - - - -
I 0.53%x0.02 -~ - - - - -

"Moisture content: 929.
DV alues are means*standard deviation (n=3).
Not detected.
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Table 5. Microbial population of various fresh-cut salads

(Unit: log CFU/g)

Species of microorganism

Product Viable cell Mold and yeast Coliform group S. aureus L. spp. Enterobacteriaceae
A 6.58+0.08" 6.05+0.08 - 2.86+0.62 - 6.51£0.04
B 457+0.11 4.021+0.22 1.83£1.59 0.63+1.08 0.57£0.98 4771023
C 7.39+0.23 5741057 5.761+0.32 1.63+1.59 1.13£0.98 6.860.21
D 5.80+0.19 4.82+0.12 2.73%+0.08 091+158 1.23+£1.08 5.31%+0.21
E 7.93+0.29 6.22+0.42 6.7410.31 2.16+1.93 2.18=0.59 7.37+0.35
F 6.85+0.03 450%+0.03 6.08+0.21 2.960.66 - 6.47+0.26
G 6.72+0.23 4.27+0.19 554+0.29 1.23+1.08 2.6420.19 6.192+0.27
H 755+0.12 5.30£0.36 6.84+0.15 - 217+1.89 7.48%+0.08
1 5.961+0.21 5.08+0.41 45710.24 2.17%£0.05 -2.681+0.86 5.761+0.07

YValues are means*standard deviation (n=3). *Not detected.
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