o
[ ¢ Y A 1%

[ 4 4 % a a o
UNTAU WUITHINUT. (2564). ﬂ1§1/WN‘HWJ%WIﬂm‘YIﬁ?»l‘i]ﬂNQﬂ'JEI’J%ﬂ1§‘VI1!!ﬁQ!!‘]J‘]J‘V‘iHﬁjﬂﬂ.
a a 4 = @ = a o [ =
ANTTUNUD INU. (W]ﬂjiﬂaﬂﬂﬁlﬂﬂﬁi), IUNYT - EJWTJTIEJ”IafJi”IGHﬂJ‘]ﬁlIWWiSm.
a a a d
ﬂmznssummﬂ‘%nynmmwuﬁ
HB0PNaAs19138 A3.1M81A39 gIsTaSal UseHunITums
Ph.D. (Biotechnology)
4 a d a 4
TIDIAITANTI1TY AT.ITAVUN UAUUN NITUNII

Ph.D. (Environmental Science)

&
=)

Y <3 9 = Y = a A a A o °
quIA lﬂuwa‘lu@lﬁgqalﬂﬂ?ﬂﬂugu13 Nﬁﬂﬂﬂ@lﬂ_ﬁﬁn UNAUNDURNIZAI TINITDUINN

Tdunuuzunlusisinzunidsinuns Tagiuduialdasuanuioutazinsdudis

v A

Y dg! [ v W A 9 de a 1 < A a
11411ﬂ15ﬂ@jﬂﬂ1ﬂﬂlu‘1u%ﬂwjﬂﬂu‘ﬂu5 ﬁllﬁ]ﬂllﬂ?JﬂiiJTﬂ!iJ”lﬂ‘lu"]fﬁﬂf]ﬂﬂ1aLﬂULﬂEJ’JNaWﬂ@]

v
o ' Y ]

1 = o Y dw 9 Il o Yy
UAVIAUAATLULAZSUITIATLWINU NV INYINIATUU ﬂﬁlﬂ‘]ﬁﬂ’H”IﬁiJi]ﬂ]l’ﬁug‘]JNQLm\i m%xmﬂwu

Y
v v § =

9 dw 9 = a AR A d A A o 9 dw Y ad
ﬁuﬂﬂiﬂfﬁﬁ@ﬂﬂ \1TLl’Ji]EJ‘L!leiJ’mq‘]Ji%ﬁﬂﬂw\l’f)ﬁﬂ‘]sl1ﬁﬂ”I’Jz‘ﬂWMJ1$ﬁuiuﬂ151/]”lﬁuﬁ]ﬂWQﬂ’Jﬂ’J‘ﬁ

)

o Y ' ~ ° dw Y I Jd a 9 o o Y
MIM WALV UN YA DY TﬂElm3EJll‘Lﬂfmi]ﬂﬂﬁllﬂ‘]_mﬂﬂjmﬂﬂc]f@liuiﬂﬂﬂg 20 uazuﬂﬂmum

a Y

9 an o Y ! Y b3 P!
A83ITNTN LU UN U oY Tﬂﬂvl%@‘amﬂuamammm 150 160 tag 170 93U QL&

U

Y o 9 ! Ao a o 2y A Ay -
ﬂ38@ﬁ51ﬂ15ﬂBUﬁ15 20 99UADUIN ‘L!]Na@‘]ﬂﬂ!clﬂﬁlﬁ]ﬂW\ﬁ/]llﬂln@ﬁ:ﬁ]ﬁ@llﬂmﬁllu@Wlﬁl\jﬂﬁlﬂﬁl‘w

a A gy A 9 o ¥ ¥ X 9 =2 g9 -
LATNINIAY LlJ@]’lﬂQmWfq]llalliﬂu"lﬂl"l]11/]!;1(?1”3?”\](11!ﬂ151/]1llﬁ\1ﬁﬂﬁ]ﬂllﬂ] 5]\1(16]5@‘@414{]11

Y o 1

9 =i a < d Aa A a
amiﬂuell”llell”lﬂx‘lﬂﬁ”l’JGLUﬂ”liﬁﬂHT]Jilﬂmll@ﬁi@]l,ﬂﬂ%ﬁiu%l,‘ﬁu1$ﬁll TﬂfJWﬁllﬂﬁJﬁu

54 1
voalafndasuiooay 10 20 naz 30 Wwsduian 1a 1szgndl¥lue1ns 2 ¥iia 1dun

3 v

Ry A Y2 Ay o A o ¢ Ay v a
HITUIANTOUAN Llagu'l‘ﬂllclﬁi\!ﬂ !,Laxuma@mmmmm’u“n”l@uﬁJizmuﬂmmwmﬂﬂixﬁm
v o Y an Y K A vy a o
’G’fllWﬁﬂﬁﬁl’]‘ﬁﬂ1i1ﬁﬂ$££ﬂ“ﬂ31ﬂ“ﬁ@ﬂ (9- point Hedonic Scale) Iﬂﬂi%@ﬂﬂﬁ@ﬂﬂfﬂ‘ﬂWHﬁu 30 AU

HANINAABINUI M3 IFgungiianFouvudiiuanaresnu 3 guugd Ju5uman
9

2 2 A Y v a a a AaaA J ] 1
N30y ﬂimmmmumwazma%mﬁm tazdsuadauu Nﬂ’JHJLLGIﬂGINE)EINlliJiJ

1] Y 9
Hed 1Ay neana (p=0.05) weNnsadSuimnsananua Usuiadaniud tazanuiu
< A A 9 Y A ~ =< A S a o
vudenguugiavieuvudin 170 esruaadea ludnnfsuaunealamndgasuimnzan
' { 3 o a o ' s o a
Tumsnaansso ndAnwfsamealadndasu 3 szau wumslFdsuauea Tadnagas u
9 = ° a o cy X A A A v & aa A
3980z 10 UANWHIZENIUMTIINAANUNFUIANT 111D3991AUNAUNDUTNIA VDD

S A a a A = o A Y A 3 d Aa 9
uamﬂimmmm’mmumqq vihaamznlssunanealamnsasuingay 10 llllvlﬂﬁ@ll



v Il
[ a A ?:} A

a g A a3 g R ¥ A 3 9 ' g X ]
GluWﬁ@mﬂl“ﬂ@TﬁWi 2 YUAND UTTUIANITOUAN uazm%mﬂ@ IﬂﬁlW‘U’JﬂHUWﬁN‘ﬂﬂWi@Nﬂ

U
[

A v 9 dw [ Yo ] Y Aa 1 @ [] 2 o o
’gm‘n%’dmﬂm g9 uag 10 N Ulﬂi‘Uﬂ1§U@NiU%1ﬂQUiIﬂﬂLL@Iﬂ@INﬂuf]ﬁﬂﬂullllluﬁlﬁ1ﬂfu

a9

aa a 1% <3 %} Qy v
N9aAna (p>0.05) uazhus Inatianuseuluszaureuanios uaz luihdudila wuiigas

v

A Yy 9y de % Yo o Y a 1 [ ] [ )
Nlsaudane 12 14 ag16 NTY "lﬂﬁJﬂ”liflﬂllSTJi]”lﬂﬁjﬂijﬂmmﬂﬁNﬂuBEJNllllllLlEJﬁ”IﬂiU

g

aa [ [ a [ <] 1
N9ada (p>0.05) naz ldsunisseusuongus Inaluszauveuiunars uaadldmug

g X ¥ o o v A o o3 g & 9 A 22 Ay v
TUIANING 3 iszidmﬁﬂumﬂﬂuwaﬁnmmummﬂwmuﬂu LLﬁgﬁlulﬂ‘ﬂNﬁﬂ’\lﬂ‘lﬂ

U

2 YAy ¥ ao A Vg A ' vy & qy
mﬂmmgﬂvlﬂmmmaﬁ]Emmmm“lmﬂuummﬂumimuyammmﬁmw"lﬂ

=
g

o o W Y dw Y o Y '
ALY : TUIA TUIAN MIMUALVUNUA Y



Nopparat Hansapan. (2021). Development of Calamondin Powder by Spray Drying Technique.
Thesis M.S. (Agricultural Technology). Chanthaburi: Rambhai Barni Rajabhat University.
Thesis Advisors
Assistant Professor Dr. Yardrung Suwannarat Chairman
Ph.D. (Biotechnology)
Associate Professor Dr.Waritchon Ninlanon Member

Ph.D. (Environmental Science)

Abstract

Calamondin is in the same family as lemon which is an acid citrus fruit. Calamondin
has a sour taste with a unique smell. It could be used to substitute for lemon when the price of
lemons is expensive. Nowadays, calamondin is a famous plant, and it has been promoted to be
cultivated in Chanthaburi Province. A plentiful yield of calamondin is observed at the harvest
period, but the amount is inadequate and expensive. It is possible to keep calamondin in a powder
form that can be stored for consumption throughout the year. This research aimed to study the
optimal conditions to produce the calamondin powder by spray drying technique. The experiment
was done by preparing calamondin juice and mixing it with maltodextrin at 20%. The calamondin
juice was dried by spray drying technique with inlet temperatures of 150, 160 and 170 °C with a
feed rate of 20 rpm. The chemical and physical properties of the obtained calamondin powder
were determined. After obtaining the optimal inlet temperature, the optimal quantity of maltodextrin
level was determined. Three levels of maltodextrin (10, 20 or 30%) mixing with calamondin
powder were tested. The obtained calamondin powder was added to 2 types of food product
which were ready-to-drink beverage and seafood sauce. 30 panelists evaluated the sensory quality
by using a 9- point hedonic scale on those 2 types of food product.

The results showed that the three different inlet temperatures showed no significant
difference in water solubility, total soluble solid and vitamin C content (p>0.05). When considering
the total acidity, vitamin C content and moisture content, the calamondin powder that was
produced by using inlet temperature of 170 °C was selected for further experimentation.

The maltodextrin was mixed at the levels of 10, 20 and 30% to the calamondin juice, spray dried



at an inlet temperature of 170 °C with a feed rate of 20 rpm. The results showed that the
utilization of maltodextrin at 10% was appropriate to produce the calamondin powder because it
had a clear calamondin odor, yellow color and high vitamin C content. Thus, mixing of 10%
maltodextrin was choosen for calamondin powder which was added to 2 types of food product.
The results showed that using of 8, 9 and 10 grams, respectively, of calamondin powder for
ready-to-drink beverage were not significantly different (p>>0.05) and the panelist evaluated the
ready-to-drink beverage from calamondin at the level of “like a little”. While using of 12, 14 and
16 grams, respectively, of calamondin powder for seafood sauce were not significantly different
(p>0.05) and the panelists evaluated the seafood sauce at the “moderately like” level. It could be
concluded that each food product, the three different levels of calamondin powder could be used
for ready-to-drink beverage and seafood sauce. The obtained knowledge from this research could

be used as a guideline to added value to the calamondin market.

Keywords: Calamondin, Calamondin powder, Spray drying





