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Research Title: Effect of different temperature on carotenoid content and antioxidant activity in
‘Khak Dam’papaya.

Researcher: Lampan Khurnpoon and Kanthee Sirivejabandhu
Department of Plant Production Technology Faculty of Agricultural Technology

King Mongkut’s Institutes of Technology Ladkrabang

ABSTRACT

The effect of different temperature (4, 12 and 25°C) on carotenoid content and antioxidant
activity in whole fruits and fresh cut of ‘Khak Dam’ papaya were studied. After 6 days in storage
of whole fruits at 4 and 12°C could be stable in L*, a* and b* values in peel color approximately
35, -8 and 22, respectively but fruits stored at 25°C had L*, a* and b* values increased during
storage and then were about 45, 3.3 and 30, respectively. Fruits stored at 4 and 12°C had higher in
fruit firmness than fruit stored at 25°C about 65 and 37 N, respectively but low in percentage of
weight loss and TSS/TA ratio. Highest carotenoid content was found when fruit stored at 4°C
about 3.4 pg/g FW. The percentage of free radical inhibition in fruit stored at 4, 12 and 25°C were
about 62, 64 and 70%, respectively. In fresh cut sample after stored at 4 and 12°C showed
significantly difference in L* and a* values of the pulp but no difference in the yellowness (b*
value) when compared to sample stored at 25°C. Fruits stored at 4 and 12°C could delay the
change in a* value of the pulp and preserved the fruit firmness better than fruit stored at 25°C.
Significantly different between temperature storage was found in percentage of weight loss but
not in TSS/TA ratio. Low temperature storage could maintain the change in carotenoid content

but lower in the percentage of free radical inhibition than sample stored at 25°C.

Keywords: papaya, weight loss, free radical, carotenoid, antioxidant
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Effect of Different Temperature on Carotenoid Content
and Antioxidant Activity in ‘Khak Dam’ Papaya

Kanthee SIRIVEJABANDHU! and Lampan KHURNPOON 1=

'Department of Plant Production Technology, Faculty of Agricultural Technology,
King Mongknt’s Institutes of Technology Ladkrabang, Bangkok 10520 Thailand
*Correspending email: kplampan@gmail com

ABSTRACT

The effect of different temperatures {4, 12 and 25°C) on carotenoid contert and actioxidant
activity n whole imits and fresh cut ‘Khak Dam’ papaya fruits were studied. At 6 days in
storage of whole fruits at 4 and 12°C showed significant difference in L¥, a* and b* values in
peel and pulp color from druits stored at 25°C. Fruits stored a4 and 12°C had lower in a*
value of the peel about -10.1 and -8.6, respectively, while it was about 3.3 when stored at
25°C. Low temperaturs storage could delay the reduction in fruit firmness, about 126.4. 98.9
and 66.1 N after deing stored at 4. 12 and 25°C. respectively, but lowzr in percentage of
weight loss and TSSITA ratio. The percentags of free radical inhibition in fruit stored at 4, 12
and 25°C were about 52. 64 and 70%. tespectively. Highest carotenoids content was found
when fruit stored at 4°C abeut 3.4 pgig FW. In fresh cur sample after being storad at 4 and
12°C showed significant difference in L* and a* values of the pulp but no difference in b*
value when ecmpared to sample stored at 25°C. Fruits stored at 4 and 12°C could delay the
change m a* value of the pulp and preserved the fruit firmaess better than fruit stored at 25°C.
Siguificant difference between storage temperatures was found in percentage of weight loss
but nat in TSS/TA ratio. Low temperature storage could maintaun the change in carotenoid
centent but lower in the pereentage of free radical inhibition than stored at 25°C.

Keywords: Papaya. Weight loss. Frze radical. Camtenoid. Antioxidant

Introduction

Papaya (Carica papaya L.) fruit is rapidly becoming and important commodity worldwide,
botk as a fresh fruir and as processed products. Papaya is a very healthy fruit. and it is
appreciated because of its aftractive pulp color, flavor, succulence. and characteristic aroma
(Rivera-Lopez et al, 2005). Papaya fruit grow = tropical and sub-tropical regions and are
marketed around the world. Several tropical fruits are rich in antioxidants such as
polyphenols, vitamins and carotenoids (Rivera-Pastrana et ai, 2010). Like other climacteric
fruits, papaya undergoes a series of biochemical changes afier harvest. Although low
temperarure may extend storage life of tropical fruit, it also causes chilling injury.
charactenized by browning of the skin, greater fumuness and off-flavours in the fruit (Mitra,
1997). Papaya is & good source of carotenoids; tatural pigments responsible for the color of
the Fruit and related to biological functions or zction in human such as provitemin A activity,
carotencids present in rec-fleshed papayas are more efficient antioxidents and have been
linked reduction of the risk of cancer (Ahmed er al., 2012° Several carotenouds such a [
carotene, lycopene, lutein, and zeaxanthine are known to exhibit entioxident activity, bu: -
carotene Fas been the most thoroughly studied. As a group, vitamin C. E, and B-carotene
cemprise the <o-called antioxidant vitamins (Kaur and Kapoor, 2001). The cbjective of this
study was to determine the effect of temperature on the amoun: of carotenoid content and
antioxidant activity in ‘Khak Dam’ papaya.
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Material and Methods

‘Khak Dam' papaya fruits were cleaned with water and air-dried. Samples were separated
nto two groups; whole fruit and fresh cut samples, Fruits were peeled then cut :nto the size of
2*3 e’ packed on feam tray and wrapped with PVC film. Both groups of samples were
stored at 4, 12 and 25°C until sensscence. Peel and pu'p coler change was measured by Color
Flex spectrophotometer end reported as L*. a* and b* values The L* value representzd the
lightness, a* value represented the redness (+a) or greenness (-a) and b* value represented the
yellowness (+b) or bluzness {-b). Pulp firmness was measured by using fruit firmaess tester
and reported as newton (N). Total soluble solids (TSS) content was measured from the fruit
Juice by using hand refractometer and report as %obrix. Titratable acidity (TA) content was
measured from the fruit juice titrated with 2 standard alkaline solution [0.1V NaOH) and
report as %hitratable acidity. The percentage of weight loss was obtained from the different
between the initial weight and one at the end of storage. Extraction and analysis of carotenoid
content were done by modified the method of Dere er al. (1998) and the percentage of frze
radical inhibition by modified the method of Torun et al. (2012).

Result and Discnssion
After 6 days in storage, whole fruits stored at 4 and 12°C showzd s:ignificantly difference in
L*, a* and b* values in peel and pulp color from fruits stored al 25°C. Fruits stored at 4 and
12°C had Jower i lightness (L* valuc), 1edness (a* value) and yellowness (b* value) of the
peel when compared with fruits sfored at 25°C. This result confinmed Ly the report from
Carcn er al. (2013) that high temperature increase ripeness by increasing external color
papayes. In the pulp color change, fruits stored at low temperature had higher in L* value
than fruits stored at 25°C but lower in a* and b* value than fruits stored at 25°C.
Fruits stored at 4 and 12°C had hgher in fruit firmness than fruit stored at 25°C about 65 and
3TN, respectively, on 6 days and preservad at 133.9 and 20.8N at the end of storage. Fruits
stored at low temperature had lower in the percantage of weight loss than fruits stored at
15°C approxunately 3 and 7%, respectively. Fruits stored at 4 and 12°C kad the TSS/TA ratio
lower than fruits storec at 25°C. The TSS/TA ratio was about 35.2, 39.1 and 49.9 at the end
of storage when stered at 4. 12 and 25°C (Table 1).
Carotencid content in fruits stored at 4. 12 and 25°C decreased durmg storage. Fruiis stored
at 25°C had rapidly decreased in earotenoid content from 3.4 to 1.8jug/p FW on days 3 then to
about 1.5pig/e FW at the end of storape. Fruits stored at 4 and 12°C had lower carotenoid
content at the beginning than those storzd at 25°C. It was about 1.7 and 1.5pgig FW on days
12 (Table 1). Rivera-Pastrana et al.. 2010, reported. the effect of low temperature on
carotenoid content was observed lower carotenoid levels i papaya fruit siored at 1°C could
be a result of a delayed mpening or abnormal maturation as a symptom of chillmg injury.
Maximum levels of caroienoids were observed in fruit stored at 25°C, which correspond to
the development of orange-red mature flesh color.
At 12 days after storage fruits stored at 4 and 12°C had the percentage of fiee radical
mhibition about 61.5 and 68.6%, respectively (Table 1).

Page 234 ————————— July1-3, 2015




67

2" International Symposium on Agricultural Technology (ISAT2015)
Poster Full Papers

Tablel ~ Changes in weight loss (%), firmness (N), TSS/TA ratio. carotenoid content (jg/g
FW) and Free radical inhibition (%) in whole fruit ‘Khak Dam’ papaya stored at
different temperature for 12 days.

Quality parameters
Storage Percentage of weight Pulp TSS/TA Carotenoad Percentage of free radical
temperatures loss B nto content hib
4°C 10.040 4% 133.9:106 352426 17402 61.546 4
12¢ 5.540 6 10.846.1 391262 13408 68.6423
prhe 88403 61.6+7.8 49.9+4.6 1.5£0.6 70.8+8.4

¥ Data shown are mean + standard deviation.

In fresh cut sample after stored at 4 and 12°C showed significantly difference in L* and a* values
of the pulp but no difference in b* value when compared to sample storedat 25°C. At 3 days after
storage, fruits stored at 4 and 12°C had higher in L* value than fruits stored at 25°C were about
64.3, 64.2 and 60.1, respectively. Fruits stored at 4 and 12°C could delay the change i a* vahie
of the pulp color but not difference in b* value of the pulp among treatment (Table 2).

Fruits stored at 4, 12 and 25°C had significantly different in fruit fimmess and then decrease
during storage. During 3 days in storage. fiuits stored at 25°C had decreased rapidly in fruit
firmness. Fruits stored at 4 and 12°C had higher in fruit fimness than fruit stored at 25°C about
124 and 80N, respectsvely. on days 6 and preserved at 107.5 and 35.IN at the end of storage.
Fruits stored at 4 and 12°C had lower percentage of weight loss than fruits stored at 25°C
approximately 7 and 6%. respectively (Table 2). The firmness loss of fresh cut papaya ‘Maradol’
was observed as a result of higher storage temperature (Rivera-Lopez ef al, 2005). Fruits stored
at 4 and 12°C had the TSS/TA ratio higher than fruits stored at 25°C. The TSS/TA ratio was
about 49.7, 42.6 and 35.1 at the end of storage when stored at 4, 12 and 25°C (Table 2).
Carotenoid content in fruits stored at 4, 12 and 25°C decreased during storage. Fruits stored at
25°C had rapidly decreased in carotenoid content from 3.4 to 1.5ug/g FW on days 3 in storage.
Fruits stored at 4 and 12°C had lower carotenoid content at the beginning than those stored at
25°C. It was about 1.8 and 1.4yig/g FW at the end of storage (Table 2). Falah er al., 2015 reported
carotenoid content of fresh-cut papaya was still increase during stored under different storage
conditions, this mdicate that the sample of the fresh-cut papaya still to be maturity and ripening
processes,

At the end of storage fruit stored at 4, 12 and 25°C had percentage of free radical inhibition were
about 64, 60 and 77%, respectively (Table 2). The storage temperature significantly affected the
ORAC value of fresh-cut papaya fruit. Fresh-cut papaya changed slightly during storage at 5°C.
However, significant reduction of ORAC values were found in fresh-cut papaya at 10°C and
20°C (Rivera-Lopez ef al., 2005).

Table 2 Changes in pulp color, weight loss (%). firmness (N}, TSS/TA ratio, carotenoid
content (ug'g FW) and free radical inhibition (%) in fresh cut ‘Khak Dam’ papaya
stored at different temperature for 12 days.

Quality parameters
Storage Pulp color Pecetigeof  Pulp  TSSTA  Cuotenoid  Percemmage of free
temperatures L* 2 b* weight loss firmness ratio content radical imhibition
4C 6444708 13.047.1 305425 7829 107.5466  49.7:8.0 18402 63.6:84
1c 651464 120472 304428 93:85 351272 426460 14403 59.5+69
25°C 60.1£59 208440 310829 8946 43413 351435 1.0 77.0+6.1

¥ Data shown are mean + standard deviation.
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Conclusion

‘Khak Dam’ papaya fruits stored 2t 4 and 12°C showed lower significantly difference in 1%,
a* and b* values i peel and pulp color change than fruits stored at 25°C. Fruits stored at 4
and 12°C could maintained pulp fimness, reduced percentage of weight loss, TSS/TA ratio
and percentage of free radical inhibitien but higher in carotenoid content than fruits stored at
25°C. In fresh cut sample after stored at 4 and 12°C showed significantly difference in L*
and a* values in pulp color change but no difference in b* value when compared to stored at
25°C. Fruits stored at 4 and 12°C had significantly lower pulp softening, percentage of
weigh: loss and percentage of free radical inhibition than fruits stored at 25°C, but no
difference in TSS/TA ratio among treatments. Fruits stored at 4, 12°C had carotenoid content
higher than fruits stored at 25°C.
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