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49403303 : MAJOR : FOOD TECHNOLOGY
KEY WORDS : SPRAY DRYING METHOD/ CITRIC ACID/ SEASONING POWDER/
ENCAPSULATION.
BOONCHAI PIMNAK : CITRIC ACID ENCAPSULATION USING SPRAY DRYING
METHOD AND APPLICATION IN SEASONING POWDER. INDEPENDENT STUDY ADVISOR :
ASST. PROF. ARUNSRI LEEJEERAJUMNEAN, Ph.D. 90 pp.

This study was aimed to produce encapsulation of citric acid using spray drying and to
apply it in seasoning powder. The problem of industrial seasoning powder was fading down the
color during storage. The encapsulated citric acid was made by spray drying using maltodextrin
and modified corn starch as wall materials. The experiments were fixed the concentration of citric
acid at 1% w/w and the total soluble solids were varied 5, 10, 15, 20 and 25% w/w with different
concentration of maltodextrin or modified corn starch. The results found that encapsulated citric
acid by maltodextrin gave the encapsulated citric acid efficiency (EE), 58.95, 88.30, 92.02, 91.01,
and 89.65% respectively. When using modified starch, the encapsulated citric acid efficiency
(EE), 37.29, 53.55, 70.17, 46.64 and 48.30% respectively. According to the EE, so the best
treatment was encapsulation of citric acid with 15 % TSS maltodextrin which contained moisture
content of 1.76%, water activity of 0.087 and total acidity of 7.64%. The SEM observations of the
particles were spherical, smooth surfaces but some particles were shrinkage. The encapsulated
citric acid was used for seasoning mix which contained 2% of citric acid, 2% of paprika powder,
0.2% of paprika extract, 1.3% of chili flake, 40.3% of sugar, 12 % of salt, 5.5 % of modified starch,
1% of lime oil and 11% of spices. Then, the seasoning mixes were kept in nylon/ LLDPE bags at
25°C and 45°C for 5 months. The samples were taken every month to analyse surface color (L*,
a*, b* and hue angle). The results found that during storage at 25°C and 45°C, the L* and hue
angle increased whereas a*, b*, a*/b* decreased. The color changes of seasoning mix, hue angle
and a*/b*, were significantly (p<0.05) different comparing between encapsulated and non
encapsulated citric acid when keeping at 45°C. The hue angle of seasoning mix with non
encapsulated citric acid increased from 47.13 to 76.02 and encapsulated citric acid increased
from 48.94 to 73.37. The color of seasoning mix changed from red to yellow. However, the color
change of treatment was lower than that of the control. In conclusion, the encapsulated citric acid
could retard the color change of seasoning powder contained paprika and chili flake during

storage.

Department of Food Technology Graduate School, Silpakorn University Academic Year 2009
Student's signature .........ccccceeeeiiiiiiiiinee .

Independent Study Advisor's signature ...........cccccceeeiiiiieiinenn.
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a A o a A { <
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4) miuﬂﬂmﬁﬁNQ%WﬂﬂizUjuﬂ1§ﬁ1LLﬁﬂ (product recovery stage)
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2
350135 7AA N URIE (surface color measurement) JALA A1 L*, a* 1Az b*uazmsanaad
(extractable color measurement) 1833499 ASTA W11 A1 ASTA Tuud T1iNanadseringms
IS o ~ ~ 9 A d? =& dy ] = A A ~ I~
NUSHET Tuvaei Hue angle Ut Ty #9¥uamsilasunasvesansnonnauauily
= 9 dy = a A1 A d? 3 a .
@au uonINi Hue angle voad@ihdTmuaunuvuain 39.53 il 45.67 lunsn Djala tag

< a o o 2 A o w
38.53 L‘IJL! 43.45 6Uf’)\‘]’l/‘li‘ﬂ’l/\lu‘fg Stara Pazova mﬂﬁzammﬂmﬂmin&’uﬁq 4 Lﬁ@u AU

Topuz (2008) ANYIBNFTNAVOIQUHNILAT ay ADAINTITONAAIBVOIT IUHINTD

111/5m Had8@1159v09A18 Ao Hunter color (L*, a*, b*), hue angle (h°) LLALANULANAIIVD
Y v
ANa1uA (total color difference, TCD) gn 191lszitiunmsnlasunasvesmaveanininlsm

5£119MINAa0IM 3 1a8 19 AuToUTN 60, 80, AT 99 PAAUBATA 1AL ay N 0.459, 0.582
T A A J d' = 1 A 4’ =
118 0.703 WUONFTNAVDY ay, ABMISIAULLAIAE L*, a*, b* 1tag TCD NA1ADIND ay U

A1 0.459, 0.582 1Az 0.703 Uwain1¥ia L* Uaanaaninisudu 37.49 11y 29.16, 28.21 taz
27.21 MUEAAY A1 a* DAnanadaniGudy 21.51 1514 3.93, 2.86 Az 2.37 MuUEIFY A1 b* A
ANAIINITUAY 13.56 1311 2.74, 1.80 1Az 1.42 U&WU wazaA1 TCD Umsnlaeualaaiiuay

910 0.80 Tl 22.98, 24.29 1Az 24.76 Mud WU UenNI Mo NAAIBYEIFI TN
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Topuz HAZANE (2009) ANHIBNTHANTTUHILALMIH VS AV IADENY UL UBIANS A
1l5m Falumsanenldinsn/Feiouse ety Refractance Window ™
drying (RWD) M3 auunsida ( freeze drying) msiuianuvansou (hot air oven)
waz Mannua1ABIINNA (natural convective drying) itolszifiuganmvesdn/sm
Tagmsaaa 1@un CIE LAB, hue angle 1182 chroma, M3anaad tagdasianuiuauas
ABTMABY (red/yellow pigment ratio) WUIATTHILULUFUVL HaZAFIURVY RWD 3
UsgAnsamlumssnumaueadnlio Tasdoszezmartumnnau s L nf3eunlasnn
45.62 15 42.66 1 a* nfAounasnin 20.71 1§ 24.99 #1b* nlaoumlasen 21.88 iy
18.31 A1 hue angle 910 36.35 111 36.22 11aZA1 Chroma 910 36.90 1111 30.98 91NTLEZIN
Gududs 90 Suamddu wuhinsuldeunlamesid anaslunng dedivenhyimily

J S o
TEUINNINUINHN



28

= [ =y a a d’d dy 1 [
Horvath 1182 Hoddr (2007) Ankanyae duoanans nthilsnmnianudsuuanaieny

a3u1wTaen31da1d CIE LAB lumsAnu1vaies Aaun1naes Hungarian paprika powder
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Risch (2006) ﬁﬂ']sﬂﬂTi‘VﬂLi’Juuﬂ‘]Jﬁjﬂaﬂﬂﬁﬂ%uﬂ@nﬂ 9 llé'fuﬂ NIAYATN NTALLAAAN
Aa A a 3 9 ~Aq Y A A 1 .
NIA0LFATN NIANIAN 1WuAY ‘VIGl‘lfclulﬂ'iﬂﬂﬂif‘\ﬁ?m\ﬁﬁ%”m@nﬂ €] 1YY sour cream onion,
cheese #41ap/nAndI19: idnbaIzY0INAUNTA (acid note) WLIINITHT microwave popcorn 92
= = o [ o’d‘ U a [ J o 3 &' [y aAaa d’d
NﬂﬂlﬂﬁTﬂ@ﬂiﬂﬁ?NTiﬂﬂTQTﬂﬂiiﬂﬂmMﬂisﬂiuﬂﬁﬁﬂm“ﬂ ﬂﬂuulW@‘ﬂf’Nﬂuﬂg‘]ﬂiﬂﬁlﬂﬂﬂiﬂcﬂﬂ
1 [ J Ya v Y= o Y . .
ABUITITYNUN Ej’:ﬁ]EJllﬂﬁﬂ']enmi‘imli’)mm‘]J‘?gm‘i/lﬂiﬂiﬂEﬂﬂf partial hydrogenated vegetable oil
= ~ 9 [ [ A J [ :’1 9
TAgNISIASINNTANABINTHENA hydrogenated oil Tuanyaeiu slurry 191N UUAN
. 4 g} ' ] Aa < 1 AN Y A o A
(rinse) Areiutlan Fﬂuﬂigﬁn'ﬂﬂi@ﬂﬂﬂﬂluTﬂﬂl@ﬂglﬁﬂﬂﬁTﬂ]HW]@HI‘IW‘I‘VIllﬂ INBVIANIAN
o ' ] AN o 3 VoY . o Y 9 . A v
ANFANBYATUUDN %z“lﬂmi‘vmaﬂummﬂuﬂquﬂau (clumping) NLVINAYAN (air dry) ns0ly

MANADUS 15U Fluidized bed dryer

<] a o
Loksuwan (2007) finyuduuaaanudmnTsfiu (B -carotene) Tng35n131ih
urauuriudes Tastihasinaey Taun uilaiudendednuds (modified tapioca starch)
o o @ . . <] Jd A . ' a
uilaiudalenaa (native tapioca starch) Hazuoa IAANEAIT U (maltodextrin) wuNlsua
Y = 0911 9 ~ d’zﬂy a
WAMA 1S NUNIHUA (total B-carotene) HAZIUA A 1SN UNHUA? (surface [} -carotene) YD
Y o v o a A 9 =1 QBJ} ~ ~ <3 d a A
uilsiudlzndwandstivsunanndun Isiunwvagaiige luvazhvea Tawndnasull
a o A o o v < { a A 1 %
Ysmnadinge uflaiudnlzvasdandsvailumanouniilszansamunniudlaiu
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peraed ANa19U USuiaua 1snunearua (total carotene) wazdSuaua IsNUNE?
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= 1 1 = =\ dl Y &
(surface carotene contents) InuuAnaNadiiiedny Tasmsiadoui Idanudlaiu
) [ o ) [ < d Aa a
dlzndedaudls uilaiudilevde vazuealadndasuilsaunlsiudosay 82.18,
. o 4o e . v o ja o Ad A4

68.35 az 46.74 awday Tuvazhutluiudulznddilsunuun Tsiuiiuriginga
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p1vvziueedlsenevvesutladaulsnmiunnudulow (steam pressure) oz luTaa
{ 3} A I [ [ [ [
Nazaneri1avase (free soluble amylose) tiu Iagaadransevesuiuuse lalasmu

W launsoadialnseadrsveusn (gel structure) Insvoruudmalsiu (B-carotene)

E2 P v 1
Tulaseadra uenanniles luTlae (amylose) innuamnsalumsadaldunagaanals

< ' { g} a v o v v [l
ey luTaanazanenir 1doase (free soluble amylase) ﬂjamﬂmumﬂwammmmg
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1.3ngAy nazansail

1.1 nsagasnluTu'lewmsa (citric acid monohydrate) 91NUTHN Citric Acid Industry
Co., Ltd. Yszme Ine

1.2 N@ﬂi@]tﬁﬂ%ﬁ?u (maltodextrin) DE 10 91NUTHN Corn Product Amardass Thailand
Ltd. Uszmet Ine

1.3 uflesdn Twadants Fom1anisdn “capsule” 91n15 50 National Starch & Chemical
(Thailand) Ltd

1.4 3anoulaoon lad (silicon dioxide) “Sipernat 22S” 9INUTEN JJ-Degussa Chemical
(T) Ltd.

1.5 Tandeu Tanson lod (NaOH) 91AUTHN Merck Yszimeeassiu

1.6 Huedrmau (phenolphthalein, C,0H,,0,) INUITHN Asia Pacific Specialty
Chemical szinAoodiasiay

1.7 14M110a (methanol, CH,OH) 91AUTHN Merck Uszimengasiin

1.8 Isueaug (thymol blue, C,,H,,0.S) 9INUTHN POCH UszimaAsingy

1.9 ﬁymﬁbl! (distilled water)

Y
1.10 N304 (filter water)
d A A
2. Qﬂﬂﬁﬂ!!!aglﬂiﬂﬂﬂﬂ

2.1 1S oseuuRaUNURe (spray dryer) HAAS AT APV U PSD 52 Ulszmaauinsn
2.2 NA049aN5TAIDIANATOULUVABINTIA (scanning electron microscopy, SEM)
34 Cam Scan MX-2000 Usgmea1s1 011903
2.3 1n508annunilunsaang (pH meter) (34 Meterlab, Radiometer) 1J5zima
Tuaus
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2.4150939AA& 91INUTEN Hunter Lab ':;;'u Color Flex, Virginia Uszind
A1TTOTN
A o (a ] <& A v
2.5 1n503al5 e udaniruanaza1sl (hand refractometer N1, 0-30%
a [ 4 d' U
HanAUN ATAGO) 1 Uszimadyi)u
a [ 4 o
2.6 ouansou (hot air oven) WAANMN Binder 15z imeton iy
4 [ U 4 Aan y a [ 4
2.7 11397AA1IDINDS LIBAAIA (water activity, a_) NAANN Thermoconstanter
Novasina 31 Axair AG8808 Usvimsiaienaosuaua
] ' v
2.8 1T minuuuazBeanaiioy 4 AU waaswN Sartorius 31 BP3100S
szmeneosiiu
4 a 4
2.9 193 INANB3 (thermometer)
2.10 U5 (buret)
= 4
2.11 UntN®3 (beaker)
2.12 9193 ‘]J%ZJ‘I@: (erlenmeyer flask)
2.13 UnauAINY (stirring rod
2.14 vinoAnaa (droper)
2
2.15 ToganWdu (desiccator)
2.16 Myuzlaaee19 (moisture can)
4 ] 4 Aa A Aa o 4
2.17 N52A1BN504 (filter paper) 1O 4 IFUAIGUINGI 110 Hadwas HaaNwal
Whatman
a 4 A v
2.18 9aegiitisuvlos OPP40/A17/LLDPE100 @1/59UA 91AUTHN world packaging
2
- 9ATIMITURNIUYD U UMIND 0.0197 ATUADAITIUNATAD I
[ ] a 1 o 4 a 1 [
- 9ATIMIFUHIUYDIBONFIUIIIND 0.03 GNUIANIFUANATADAITNIUATAD TU
Y
2.19 @A Nylonl5/LLDPE135 FUUIU 1INVTEN world packaging
2
- BATIMITURMIUYD DU UMINY 1.82 ASUADAITINNATADIU
[ ] a [ 4 a 1 [
- 9ATIMIFURIUYDIDONFIUIIINY 36 GNUNARFUANATADAITNIUATAD TN
Y v
HUBIHE : A19ATINTTFUHIUYI 10171 (water vapour transmission rate) IANIQaI1nN 38 097
Y
[ @ 4 [ ] a
QI mmfﬁuﬁuwm 90% uazamwmifﬁumummeaﬂcmu (oxygen gas transmission rate)
{ a g v o J
Afguifil 23 oA IFAITY ANUFUTUINNT 0%
) ¢ A 1y
2.20 vileauauaanazglnsaiini0ani

o
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a A <

3.1 MInannsadn3nigmduuniagan
9 < d A I A
3.1.1 M3 l¥uea Ianagaswiluaisinaoy
M) oy o < a (] 4 @ [ o H
3.1.1.1 ¥ihmminyealafndasuiazdmnaudy q mudadiu f9a13199 3
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9 [

3.1.1.2 nazanglurinsesnigumngil 35-40 earusaiea auuea la-
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Ja g 1
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5 Maltodextrin 26.7
6 Citric acid monohydrate 2
7 Modified Starch 5.5
8 Kaffir Lime Powder 1
9 Lemongrass Powder 1
10 Onion Powder 3
11 Galingale Powder 1
12 Garlic Powder 3
13 Paprika powder 2
14 Chili Flake 18 mesh 1.3

Total 100
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Total 100
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