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(Process development and quality control of Longkong

‘ (Lansium domesticum Corr.) jam with low sugar content)
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Abstract

This research aimed (1) to study the preparation of longkong pulp by both pulp
acid modification and seed screen-separating method; (2) to study the effects of the fruit
harvesting season and the use of frozen pureé on qualities of the low sugar longkong
jam; (3) to study the production and formulation of both low sugar and traditional
longkong and mixed fruits longkong jams; (4) to evaluate the consumer acceptance for
the low sugar mixed fruits longkong jam; (5) to study the effects of storage time and
storage condition on the quality changes of longkong jams; (6) to determine both the
nutrition fact and the acute oral toxicity of low sugar mixed fruits longkong jams; (7) to
estimate the production cost of both low sugar and traditional mixed fruits longkong
jams.

This research, longkong fruits harvested at 13-14 weeks after blooming,
subsequently selected only quality grading class Il, and the fruits after abscission (under
quality grading class 1) were both used for the experiment. The fruits were washed,
peeled and separated the pulp. From the acid pulp modification before separating the
seed, it was found that soaking the pulp with 0.5% (w/w) citric acid solution for 1 hour
was an appropriate condition for the reduction of the enzymatic browning reaction

occurring as a result from the PPO activity and the increase in the lightness values. As

compared to the control, the treated pulp had the A L* value of 8.03 and the PPO
activity of 28.30%. The pulp, after modification with the citric acid solution, was used for
various seed screen separating technigue studies. It showed that the mesh screen using
for pulp and seed separating influenced on the apparent viscosity (1) of longkong pureé.
The smaller mesh screen provided the lowering in apparent viscosity of pureé as
compared to that of the observed pureé from the larger one. This research found that
the seed and pulp separating technique by using 10 mesh (2.0 mm aperture in a
diameter mesh screen) was the proper procedure with regard to the observed apparent
viscosity of 0.041 Pa.s and the obtained maximum percentage of 49.42% yield.

The study the effects of the harvesting seasons (the external period: January to
February; and the normal harvesting period: July to August) and the use of frozen
longkong pureé (4 months and a year frozen storage of the externally periodical
harvesting pureé) on qualities of low sugar longkong jams showed that the observed
average sensory liking scores from the appearance, color, bread spreadability and the

overall acceptance attributes of low sugar longkong jams, were not significantly different
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except the sweet and sour taste characteristics. The low sugar longkong jam produced
from the normally periodical harvesting unfrozen pureé had the observed average

greatest score of 7.30%0.92. In addition, all experimental used pureé had the total

microbial counts in the range of 3.3X10 to 4.0X10° colonies/g of pureé and the yeast
and mold count less than 25 colonies/g of pureé. This research supported that the
harvesting seasons and the use of 4 months and a year frozen storage longkong pureé
did not influence on quality characteristics of Longkohg jamé.

According to the study of low sugar and traditional mixed fruits longkong jam
production and formulation, it was found that both low sugar and traditional mixed
passion fruit, lime and longkong jams were acceptable selected by the panelists. As a
result, those fruit juices were used for further recipe adjustment by using the mixture
design programme. It was concluded that (1) the ingredients for a low sugar longkong jam
consisted of 58% longkong pureé, 13.00% sucrose, 12.00% fructose syrup, 16.00%
maltitol syrup, 0.70% LM pectin and 3.00% calcium citrate (based on 0.70% LM pectin) ;
(2) the ingredients for a low sugar mixed fruits longkong jam consisted of 39% longkong
pureé, 11.00% passion fruit juice, 8.00% lime juice, 13.00% sucrose, 12.00% fructose
syrup, 16.00% mattitol syrup, 0.70% LM pectin and 3.00% calcium citrate (based on
0.70% LM pectin); (3) a traditional mixed fruits longkong jam comprised of 31.00%
longkong pureé, 11.00% passion fruit juice, 8.00% lime juice, 35.00% sucrose, 14.00%
fructose syrup, and 1.30% (high methoxylated pectin, HM pectin). The jam making
procedure was as following steps: heating to boil the whole mixed liquid ingredients for
at least 3 minutes, adding the two - third portion of sucrose, subsequently putting the
less, the one-third portion of sucrose into the mixture under the controlled temperature
of not lower than 91°C, heating and agitating the mixture at all times until the total
soluble solids of the mixture reached at 54 and 67 percent brix for the low sugar and
traditional mixed fruits longkong jams, respectively, then hot filling into the lug cap glass
bottles with a net content of 130 g each, tightly capping and immediately turning the
bottle upside down for 3 minutes before placing them for cooling down at the ambient
temperature.

The perceived evaluation from the consumer test, based on using the total of
200 panels, dividing into 72.00% female and 28.00% male, showed that the panels of
96.50% had never consumed the longkong jam before, and also 50.00% of the panels

were interested to buy the low sugar longkong jam product whenever this kind of
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product would be able to put it on a shelf. [n addition, the observed average evaluated
sensory score for the overall acceptance attribute of the low sugar mixed fruits longkong
jam was 7.34+1.13 (moderately liking).

The study the effects of storage time and storage condition on the quality
changes of 130 g net content for each lug cup glass bottle of jam products, including the
traditional and low sugar longkong jams, the traditional and low sugar mixed fruits
longkong jams, stored at the ambient temperature (RH28.21%1.37) under the fluorescent
light (TLD 36 W/54-765 Cool daylight) and the absence of light for 0, 1, 2, 3, 4, 5 and 6
months. It was indicated that the storage time influenced on the quality changes of the
whole experiment of longkong jams with regard to their textural properties. The longkong
jams had the textural hardness and stickiness decreasing in the values throughout the
whole storage period. While, the color attribute with the lightness L* value consideration,
exhibited significant (p<0.05) decrease, but the redness a* values trended to significantly
(p<0.05) increase. It implied that the darker color was conceived in jam products as
compared to the initial storage products. With regard to the jam chemical properties, the
total titratable acidity and a,, values trended to significantly (p<0.05) reduce. The pH
values significantly (p<0.05) increased. Furthermore, the values of both browning indices
and HMF contents showed the significant (p<0.05) increase throughout the whole
storage period. This indicated that the browning reaction in jam products occurred during
6 months storage.

The sugar content analyses including fructose and glucose contents exhibited
significantly (p<0.05) increasing in the values, whereas the sucrose contents showed
significantly (p<0.05) decreasing. Moreover, the storage condition under the fluorescent
light and the absence of light, influenced on the qualities of longkong jams. Under the
light, longkong jams had significantly (p<0.05) lowering L* values and significantly (p<0.05)
elevating a* values as compared to those of the others. Also under the light, storage
jams provided the less (p<0.05) in a,, values than those of the others. The jams storage
under the light had their both browning index values and HMF contents significantly
(p<0.05) greater than those of jams storage under the absence of light.

This research implied that the low sugar longkong jam products stored under the
fluorescent light tentatively occurred browning in color greater than those of products
storage in the absence of light. This research suggests that the low sugar mixed fruits

longkong jams should be avoided a direct exposure to the light.
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The observed evaluation from the consumer test, based on the sensory liking 9
point hedonic scale with the consideration on the overall acceptance attribute by using
the hedonic scale at 5.0 (neither like nor dislike) score represented as the observed
unacceptable quality, it was found that low sugar longkong jams could store under the
light and the absence of light for at least 6 months with the observed average evaluated
scores of 6.83%+1.12 and 6.7011.15, respectively. The low sugar mixed fruits longkong
jams could store under the light and the absence of light for at least 5 months, with the
observed sensory evaluated scores for the overall acceptance attribute of 6.73+0.69 and
7.0710.74, respectively.

The traditional longkong jams could store under the fluorescent light and the
absence of light for at least 6 and 5 months, respectively. Also, the observed sensory
evaluated scores from the overall acceptance attribute were 6.77+1.04 and 6.30+1.21,
respectively. All longkong jam treatments at the end of 6 months storage had the |
microbial quality as the Institute of the Industrial Product Standard for jam, jelly and

marmalade industrial products concerns (TISI 263-2551). The total viable microbiat

counts were not greater than 10x10° colonies/g. Also, the yeast and mold counts were
not greater than 100 colonies/s.

The low sugar mixed fruits longkong jam, based on 100.00 g, provided the energy
of 194.00 kcal, and consisted of 52.20% moisture content, 0.70g protein, 0.40¢ ash,
47.70¢ carbohydrate (concluded dietary fiber): 1.00g dietary fiber, 32.50¢ sucrose; 10mg
sodium, 13.00pg vitamin A from S-carotene, 0.02mg vitamin By, 0.02mg vitamin B,
11.00mg calcium and 0.20mg iron.

According to the nutrition fact of the low sugar mixed fruits (passion fruit and
lime) longkong jams, one table spoon (18 ¢) servings will provide the total energy about
35 kilocalories. While the commercially traditional jam products, by the same amount of
one table spoon serving (18 g), will provide the total energy about 46 kilocalories as
shown in their nutrition facts of each one. Therefore, the low sugar mixed fruits (passion
fruit and lime) longkong jams from this research, will provide 11 kilocalories less in the
total energy gaining from consuming 18 ¢ of jam product as compared to the
commercially traditional jams.

The acute oral toxicity testing for the low sugar mixed fruits longkong jams using
the white Wistar rats both female and male, was found the Oral LDsy over than 2,000

mg/kg of body weight.



The low sugar longkong, low sugar mixed fruits longkong and traditional mixed
fruits longkong jams packed in the lug cap elass bottles with 130g net content were
estimated the production cost of 24.04, 21.78 and 20.41 baht, respectively. These

products will be possibly transferrable for further commercial production.

Keywords: Longkong(Lansium domesticum Corr.), Longkong jam, Low sugar longkong jam,

Low sugar mixed fruits longkong jam, Product development, Storage.



