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DEVELOPMENT OF DRIED AND SWEETENED LONGAN PRODUCT AND
ITS UTILIZATION
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Effects ot sugar types (sucrose, glucose, and glucose syrup) sugar concentrations
(40°Brix to 70°Brix by 10°Brix increase a day, and constant at 70°Brix), process temperatures
(room temperature (30+5), 50, 60, 70, 80, and 90 °C), chemical reagent used (calcium chloride
0.1%(w/v), citric acid 0.1%(w/v), Potassium metabisulphite 0.01%(w/v), mixed between two of
them, and mixed all together), in sweetened longan process were carried out. It was found
that using constant sugar concentration at 70°Brix could reduce process time about 1 - 2 days.
Sugar diffusion was faster with high process temperatures, and the diffusion of glucose was
faster than that of sucrose, and glucose syrup, respectively. But all high process temperatures
caused brown colour of products. Potassium metabisulphite 0.01%(w/v) could reduce

browning reaction occurred during drying at 50 °C in hot air oven. Dried sweetened longan

produced by sucrose had very sweet tasie and hard texture. The one produced by glucose




syrup was sticky and hard in texture. The one produced by glucose was unstable because
there was glucose crystallization on its surface during storage. But dried sweetened product
produced by sucrose and glucose syrup had sweet taste and chewable texture.

Acceptance tests of dried sweetened longan showed that the sucrose-sweetened
product was scored between “neither like nor dislike” and “like slightly” (5.60 - 5.69). It should
be used as ingredient or raw material for cooking rather than directly consumed. For the dried
product which was sweetened by sucrose for 2 days and glucose syrup for 2 days, it was
scored between “like slightly” and “like moderately” (6.71).  The water sorption isotherm of
dricd products might be explained by both Brunauer-Emmestt-Teller (BET) and Gugenheim-
Anderson de Boer (GAB) models, but  GAB model gave a better fit than BET maodel.
Acceptance tests of 2 by-products, longan sugar and longan syrup, were also studied. The
appcarance of longan sugar was scored between “like slightly” and “like moderately” (6.75),
while hot drink prepared from it was scored at “like moderately” (6.98) and its cold drink was
scored between “like moderately” and “like very much” (7.42). The appearance and odour of
longan syrup were scored between “like slightly” and “like moderately” (6.65), and “like

moderately” and “like very much” (7.20), respectively.
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This study was carried out to increase the utilization of longan in food products. Cereal
yoghurt, i.e. brown rice yoghurt, was selected to achieve the goal. The ideal ratio profile test
was employed for comparing the prototype product and the ideal. It was shown that the
prototype product had the lower intensity of sour taste and sweetness than the ideal. Therefore
the incubation period was extended from 4.5 to 6 h and fructose syrup was added in the
formula at the concentration of 5% (w/w) to raised the intensity of sour taste and sweetness,
respectively. The improved yoghurt was carried out for sensory evaluation using 9-point
hedonic scale method by 80 panelists. It was found that the panelists accepted the developed
yoghurt in all attributes, e.g. aroma, sour taste, sweetness, consistence, viscosity and overall
acceptability with the average scores of 7.41, 6.90, 7.06 7.51 6.19 and 7.28, respectively. It was
also shown pH, acidity (as lactic acid) and total soluble solids of 4.18, 0.76% {(w/w) and 19,

respectively. The chemical composition including fat content, protein content and ash content

were 0.15, 0.94 and 0.59% (w/w), respectively. In addition, the viscosity (10, 20 and 30 rpm)

and the colour (L*, a* and b*). The viscosity at 10, 20 and 30 rpm was 4920.5, 4033.4 and 3317




16

cps, respectively. The colour values of L*, a* and b* were 78.96, -3.46 and 11.11, respectively.
The total count of lactic acid bacteria was 2.3x10° cfu/g.

The effects of rehydrated dried longan addition at the levels of 5, 10 and 15% (whw) on
qualities of the yoghurt were studied compared to the control (no added longan). The two forms
of rehydrated longan were used in this study. They arecomposed of whole dried longan (WDL)
and dried longan pulp (DLP). Sensory evaluation was determined by 60 panelists for the
yoghurt attributes e.g. aroma, sour taste, sweetness, consistence, viscosity and overall
acceptability. The yoghurt sample with 10% (w/w) WDL addition received the highest score of
overall acceptability (p< 0.05) with and average scores of 7.13 (moderately acceptane - high
acceptance) and other attributes also gained acceptance with the average scores ranged from
6.75-7.05 (slightly acceptance-high acceptance). For the DLP added yoghurt samples, the
samples with 15% (w/w) still received overall acceptability from the panelists with the average
scores of 7.22 (moderate acceptance-high acceptance) and other attributes also were
accepted by the panelists with the average scores ranged from 6.67-7.32 (slightly acceptance-

high acceptance).
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Longan syrup is one of a product development recently been interested among longan
manufacturers. With high sugar and mineral contents as well as highly viscous appearance, it
is suggested to be compatible to honey for human consumption. Industrial scaling-up,
however, is still economically concerned due to cost and time consuming especially during raw
material preparation. This study was aimed to provide more information on a production of
longan syrup using an evaporator as processed in a honey production. Longan juice (19°Brix)
was prepared under a production yield of 54-57% (whole fruit based). The juice was filtered
through a 100 mesh nylon screen then heated to 70°C before feeding through a vacuum
chamber. With 100 kg longan juice (19°Brix), the evaporator has capability to increase the
concentration to 80°Brix syrup within 1 hr 10 min. Longan syrup with /8-80°Brix could be
stored under room lemperature in closed containers. The syrup processed from dried [ongan
fruits clearly showed finer texture than that from the fresh fruits. Application of the syrup for
human food was formulated and demonstrated in a cake model. In addition, the syrup was

proposed to be consumed with other bakery products for human breakfast.
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PRODUCT DEVELOPMENT OF SNACK FOOD FOR HEALTH FROM LONGAN:
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4.1 ABEEINY
slud uianuia
THANES KEOKAMNERD
ATUZIAINTINUATHARTUNTTNINBAT

umanenaaunia

4.2 UnAReEa (Abstract)

nmaaasllisanasimuinislddsslaadainatly syne wasirasuaia ulldlu
] a % d' X o [ rdla o o c./ k2 q' <8 o‘a
daunanteinisaantrauay Juilundadusimtanuitnamuo 1 luludsadummniie uazia
Uszimd  Nsneaaslildisnannswmunlfudadaunislddiandas ludounanansdrautiantng
wazlaneunaTund@nan dundes uarwaniednacuaiosne o uinasszund wasen 1
daunanaasinounu R ldnanadliluinlgsadiouen idusulunassunisaaniunia

Uszananea Ltaxﬁmﬁxﬁmﬁﬂi:nﬂuﬁugﬁu RINNITVARNBINUGT A1uTaLasNdanaasly




29

dounangadusuinuaulFludnmdnienss 16 UATANNTONANEIUNANGAN T WINTUNRS
fadnaauaia WWlnlnlgerewirdueudainanuianadeslilaefifuiinadinueniy
g o/ 1 z g i ]
LA wiuduaugrsiug B ntivedefenas 2.52 Wiedaiasas 1.08 lsiu
wdnfatas 6.15 0eloednfauss 2. 23uazlauadnfanuas 28.04 wiuduauniaiudtandas
5 1]
Yoraz 4 HiBuntuanutuiesas 0.81 Whfanay 1.52 Tshiuderas 6.28 iale ferar 2.02 uaz
o 1 i = A’
lusfufenay 30.76 ukudouauiaiudrandes fausy 10 HiFunuanuTuiesaz1.00 ey
146 Wsmudenaz 6.27 (fialy Jauar 1.47 uazlaiufersy 2016 wduitauauniaTuitndas
X 1
Yoraz 16 fSunmuarutuienay 2.61 ihieauaz 1.36 Tshnferas 5.99 el fauas 1.77
[ ¥
warlmiuferaz 30.70 nanfnsidnumuaindnndadieass 16 lsuwitdeidesuasusan
- o LAY . PR S o 4 p
Tragzszumisuuiy uasavnauuiy Gadianda damassduazad lesuumis AiasnziilFunuAuTy
o 4 -ﬂ’ ¥ ° 5 o ] g 1 } 4 o gd = ) dl
ladfu Wsiu Eiale uas i Ansnesasiinusdtetnas 3 41 wuda inafsilAadiAada e
-1 v a oo o [y a. v vy - ¥ ¥ 3 %
AW 10 Tshiu ele wazluiu esesdrauauaindtandeciaear 16 Nsantitdeenindas
atramnoeg lussAufenas 577 1.37 462 1.92uar 19.65 ANAWL  ANARLTEI ATINTY
) % = - o } = 2 ¥ v cll L7 4 g 2 o’
i Tsdu il waslvsuaasdrumugindiondadfesas 16 Asnawindaaundsuagniuly
azszumdauuieag lusyAufanss 447 152 485 1.69 uaz 19.47  AINAAL ANARLUDY
& Y A o v a v Y = ¥ v 3 g
A 1 Tshu fiely warlniuresdumusindnndedferas 16 Hsaurdaetindasagn
o’ ] o - o ! i 5
fuwasanauwivetlusciufonay 441 1.51 657 1.3 Az 17.93 ANAIALUANARETEY AT
Py a oA o 3 a v v - NI @ o
i Tusiiu el wazlatusesdusuaindmndesfetas 16 Rsaulindneindaurgniudanden
ol¢ ' as o o 1 i &'
Araglusziuieeas 4.84 168 9.08 2.93 uAz 18.86 AINAIAL  ANRARLYEY ANTY 1N
Tusaiu dinle uazladu  sadousmudindrndsdanas 16 Hseuwiisaaindatagniudamases
1 H 2
AnagluscAuSaaas 6.73 1.45 431 1.8 WAz 14.74 ATNRTIAU USTANAREUD AINAU 10
Tusin 1eiele uazladi  aedusmudsudnandsdatas 16 Nsautivdneindasagniuan leui

agluszAuFanss 4.95 1.33 452 1.49 uaz 18.38 MINAAL

The research was aimed to study the utilization of longan, cereal, and culinary
vegetable plant as ingredients for making kaotan, which is a popular product consumed widely
in the northern region of Thailand and countrywide. The results indicated that brown rice can be
fortified to the sticky rice as high as 16 percents. Others ingredients could be mixed with the
topping of kaotan made from  cane sugarwhile the test panels still accept the products.

Amount of moisture, ash, protein, fiber, and fat of the basic formula rice cracker was averagely
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2.52, 1.08, 6.15, 2.23, and 28.04 percents respectively. Rice crackers fortified with brown rice
for 4 percents by weight contained 0.81 percent of moisture, 1.52 percents of ash, 6.28
percents of protein, 2.02 percents of fibers, 30.76 percents of fat. Rice crackers fortified with
brown rice for 10 percents by weight contained 1.00 percent of moisture, 1.46 percents of ash,
6.27 percents of protein, 1.47 percents of fibers, 29.16 percents of fat. Rice crackers fortified
with brown rice for 16 percents by weight contained 2.61 percent of moisture, 1.36 percents of
ash, 5.99 percents of protein, 1.77 percents of fibers, 30.70 percents of fat. Average contents
of moisture, ash, protein, fiber, and fat of Rice crackers fortified with brown rice for 16 percents
topped with sugar cane were 5.77, 1.37, 4.62, 1.92, and 19.65 percents respectively. Average
contents of moisture, ash, protein, fiber, and tat ot Rice crackers tortified with brown rice for 16
percents topped with sugar cane and dried mint leaves were 4.47, 1.52, 4.85, 1.69, and 19.47
percents respectively. Average contents of moisture, ash, protein, fiber, and fat of rice crackers
fortified with brown rice for 16 percents topped with sugar cane and dried carrot chopped were
4.41, 1.51, 6.57, 1.30, and 17.93 percents respectively. Average contents of moisture, ash,
protein, fiber, and fat of Rice crackers fortified with brown rice for 16 percents topped with
sugar caneand dried carrot chopped were 4.41,1.51,6.57, 1.30, and 17.93 percents
respectively. Average contents of moisture, ash, protein, fiber, and fat of Rice crackers fortified
with brown rice for 16 percents topped with sugar cane and dried mungbean were 4.84, 1.68,
9.08, 2.93, and 18.86 percents respectively. Average contents of moisture, ash, protein, fiber,
and fat of Rice crackers fortified with brown rice for 16 percents topped with sugar cane and
dried soybean were 6.73, 1.45 , 4.31, 1.80, and 14.74 percents respectively. Average contents
of moisture, ash, protein, fiber, and fat of Rice crackers fortified with brown rice for 16 percents
topped with sugar cane and dried fongan pulp were 4.95, 1.33, 4.52, 1.49, and 18.38 percents

respectively.
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EXTRACTION OF NATURAL COLOR FOR LONGAN PRODUCTS DECORATION
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Longan is an economically important fruit in Thailand. The development of new longan
products desired to preserve longan past the harvest season and to add value to the fruit. The
coloration in iongan products has been used to improve consumer interest. Health conscious
consumers prefer products with food colorants extracted from natural materials. Safflower
(Carthamus tinctorius L.), roselle (Hibiscus sabdariffa L.), beetroot (Beta vulgaris L.), Asian
pigeonwings (Clitoria ternatea L.), and pandan leaf (Pandanus odorus Ridl.) were chosen to
provide natural colorants for this study. The maximum absorption wavelengths from the
scanning spectra were used to estimate the quality of the color intensity. Safflower, roselle,
beetroot, Asian pigeonwings, and pandan leaf gave yellow, bright red, deep purplish red, blue,
and green colorant solutions with the maximum absorption wavelengths at 394, 514, 538, 662,
and 434 nm, respectively. Water and various concentration of ethanol were tested over time to
determine the optimum extraction conditions. Water is the optimum solvent for safflower,
roselie, beetroot, and Asian pigeonwings color extraction with the optimum time of 300, 240, 14,

and 210 min., respeclively. The 95% ethanol is the optimum solvent for pandan leaf color
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extraction with the optimum time of 100 min. When various concentration of ethanol used, the
optimum extraction conditions were: safflower, 40% ethanol for 200 min.; roselle, 40% ethanol
for 200 min.; beetroot, 60% ethanol for 10 min.; Asian pigeonwings, 40% ethanol for 180 min;
and pandan leaf, 95% ethanol for 100 min. The colorants extracted with water and optimum
ethanol concentrations for the optimum extraction times were used to determine the resistance
to light, heat (75°C for ethanal solutions, 75° and 100°C for water solutions), and pH changes
(pH 1-11). The culur stabilily of the extracted solutions decreased when exposed Lo ighl and al
elevated temperature. When the pH of the extracted solutions changed from the original pH,
the scanned spectra of safflower, roselle, and pandan leaf solution did not change; the visible
colors remained stable. The scanned spectra of beetroot and Asian pigeonwings solutions
changed and the solutions displayed visible color changes. The comparison belween nalural
colorants and synthctic dyes usage in gel and gcl filled longan product was studied. Pandan
leaf colorant in gel filled longan was the least stable among the products with natural colorants
during storage. There were no differences between natural colorant and synthetic dye addition
in gel and gel filled longan in regards to %syneresis, texture, and microbial counts. The
addition of natural colorants slightly changed physical, chemical, and microbiological qualities
of longan products during storage, but the changes were judged to be acceptable to

consumers. Natural colorants can be a potential source for longan product coloration.
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The objective of this study aim to study shelf life of dried peel Longans. The
samples were collected from 8 SME companies to Chaingmai and Lamphun provices. And kept
in high density polyethylene bag (HDPE). The physicals, chemicals properties, and amount
microorganism of samples were determined during storage of 0, 2, 4, 6, 10 and 12 months. It
was found out that the moisture content, water activity, the amount of total acid as citric acid,
and the amount of 5-hydroxymethyl furfural were significantly increase
(p < 0.05). While the L of color value and the amount of reducing sugar as glucose were
decrease significantly (p < 0.05) as the storaging time increase. The propeties which can be
used to be the indices of dried peel longans storage time are L value of the flesh, the amount of
reducing sugar, the amount total acid , and amount of 5 - hydroxymethy! furfural becausc they
had drastic changed as the increasing of storage time.

The study on effect of 2 packaging type , high density poly ethylene (HDPE) and
propylene (PP) plastic bags. Keeping temperatures (15°c and ambient temperature (21-26°c) )
and the used of desiccant in the package and non desicant used on quality of dried peel
Longan during keeping 0-12 month. The analysed qualities were the same as the above. It was
found out that the Longan that packed in PP bag; kept at 15 degree celcius and pack without
desiccant had water activity and moisture content lower than be other packaging systems, as
well as the lower level of total acid and 5 - hydroxymethyt furfural. Because PP bag prevent
moisture from atmosphere better than HDPE. Low temperature slowdown the physical and

chemical change of longan.
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Longan is an economic crop that grown in northern part of Thailand especially in
Chiangmai and Lumpoon. Longan mostly processed as dry longan, canned longan in syrup
and frozen longan for consuming in country and for export also. However, processing of longan
in other products is limited and data of processing of longan in Thailand and research and

development of longan product is not enough and not contribute to enterpenour. Research and

Development of longan product is needed for longan value added and development of longan
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processing industry. This research collected data of logan products in order to provide basic
data for research and development of logan product and also data to whom that interesting in
processing of logan to selected products. Data is including introduction to longan in
Thailand, post harvest technology of longan, nutrition value, processing of variety of longan
products, research and development about longan product and longan quality and data of
local logan product processing. These data is presented in website of Faculty of

Engineering and Agro-Industry, Maejo University.
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