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Changes in Freshness of Endive (Cichorium endivia L.)
by Different Packaging Types
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Abstract The effect of packaging material in enhancing the shelf life and maintaining the postharvest quality of endive
(Cichorium endivia L.) was studied. Endive were packed in three packaging materials: paper box (control); paper box
with endive wrapped in high density polyethylene (HDPE) film; and plastic box container covered with high density poly-
ethylene (HDPE) film. The quality characteristics, such as fresh weight loss, soil plant analysis development (SPAD)
value, and appearance of endive were investigated during 20 days of storage at 2°C. The endive wrapped with HDPE
film inside the paper box showed the lowest weight loss, highest SPAD value and the best appearance compared to those
wrapped in other packaging types during storage. The results indicate that the marketability of endive can be optimized

with proper packaging and storage.
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Fig. 1. Three types of packaging used: paper box (control); paper box with endive wrapped in high density polyethylene (HDPE) film;
and plastic box container covered with high density polyethylene (HDPE) film.
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Fig. 2. Changes in the fresh weight loss of endive packaged by
different packaging types during storage at 2°C. Data represent
the meantSE of four replicates. Different lowercase letters indi-
cate significant differences at p=0.05 Error bars indicate stand-
ard errors.
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Fig. 3. Changes in the moisture contents of endive packaged by
different packaging types during storage at 2°C. Data represent
the mean+SE of four replicates. Different lowercase letters indi-
cate significant differences at p=0.05 Error bars indicate stand-
ard errors.



74 #Anl -oles - AY -

ool W ] A5 A 2ol Wi 7% 71
Ro] Ag Wl $XAL olurke $EEF Tav) 4
o], T £¥A T AFshs Ao FB}Y A2 oA

st &4l Zlos Helt

2. SPAD A4 H t
qltho]Bo] SPAD#E A73713ko] S71etel w2k vha 2t
+o}~tﬂ s %'3011 w2t zpel7F Yephe 43S Bt
(Fig. 4). 27400l w2 <lrjo]H= SPAD A5 ®shr}
Zolu}l2o] HDPE FE0 2= 231 oltfo]E o] SPADZE
o] A Bl ThE EPYHOZ A3 rje|ERT =
2 e AAEReH, A8 dAle] HDPE Z5o=2
ZA3 oltjo]He] SPADZIO| 7P e 74_& et}
Fig. 494 A7 Z7] <ltjo]He] SPADZLS 45.4~48.7011
o A 16UR] Fo|ulo| HDPE Y202 —_w_%ﬂ il
Tlo]H o] SPADRLS 45.8, Folukiz XAgh <lrfo]H.
425019001, FLHE-E A HDPE 50 = iﬂd al
Tho]B= 3860130t SPADE e S22 &4 o3
sl et Ao glom®), qitjo|Hr A% F SPADRL
ae 2229 gl 93 Zlos Hojy ol H A
oM FRNE 54 A NS deERE batel S7HFie
6C)oK= o] okl A7k Kwon $20& dael @
TR AFT 400l AEE A7ele] SRR ol
AA717F B2t AT 990H Lee 5O AIFAE
PE 50 = ¥73h 73% FHA] e Aol HEA
3 7F AA = JAckar Barste] & AFATel fAlsAT
B Apes 23 Hﬁoﬂ uhE dthe]He] SPADR &
ojefz~ell HDPE BF &2, Foluks, Faka-fa 3l
HDPE Z& %4 <02 yeht, $U3 HDPE 2 E
At Pk Aol HAF o=

60.0

50.0

40.0 -

30.04

SPAD value

20.0 | —O—Paper box

—@— Paper box + HDPE film
10.0

—aA— Plastic box + HDPE film

0.0

0 4 ‘ 8 12 16 20
Storage period (days)

Fig. 4. Changes in the SPAD value of of endive packaged by
different packaging types during storage at 2°C. Data represent
the meantSE of four replicates. Different lowercase letters indi-
cate significant differences at p=0.05 Error bars indicate stand-
ard errors.
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