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Special Project Title Production of Reduced — Calorie Roselle Juice Jelly with

Carageenan,Xanthan and Locust Bean Gum

Name Miss Molrudee Sri — udomsilp
Miss Sutthinee Kaimarn
Special Project Adviser Linchong Suklampoo
Department Applied Biology
Academic Year 2000
Abstract

Jelly was the popular snacks but very high sweetener in component was limited
for consumer who are controlling their weight .Process development for reduce —
calorie jelly by using carageenan,xanthan and locust bean gum was investigated .
Roselle juice jelly were prepared 27 formulars oy (e ratio of gum
(carageenan:xanthan:locust bean gum,2:1:1) at 0.5,0.75 and 1%w/v of total
volume,sucrose at 15,20 and 25° Brix and potassium citrate at 0.1,0.2 and 0.3% w/v of
total volume respectively .The result showed that acidity as citric acid was decreased
with increasing potassium citrate.Otherwise , in color system , a* value were increase
while L* and b* value had no different. The compression force was increased with
increasing potassium citrate. When the concentration of gum in the formular increase,it
found that the compression force was increased.When sucrose was changed from 15 g
Brix to 20° Brix ,it found that the compression force was increased but the compression
force was decreased when sucrose 25° Brix .From the sensory evaluation result of 27
formulars,the resulted show that the Roselle juice jelly prepared by 1% gum,0.1%
potassium citrate and sucrose 15° Brix was suitable formular to produce reduce —
calorie roselle juice jelly because of high reduced sucrose and the panelists gave
moderate score in total acceptance. Shelf-life study of reduced-calorie roselle juice jelly
stored at 10 °c for 4 weeks was conducted.The result showed that physical and
chemical quality had slightly different and no founds in microbial determination

throughout the storage.
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M191991 WaT ( pH) FREAL WIRANE waznanulunalfifieddne

HAld oH' e’ weBu® enduiings’
Gaway)  wWhauieu (17

NIHAELUAY 15-2 0.5 1 15
ndnald 4 23 1 15
ndaeingn 4 27

nAnavinyngn C 2 1 15
naaNaN 45 25 1 15
PYUAZHA 45 20

RN 25 7 2 15
9y e’ 45 8 1 15
muvyjmmﬁm 3.5-4 6 1 15
TUNAUUTN 8.3 5 2 15
AraaLas 15 3 3 15
unalnegn 455 3 3 5
LLWTN(’L%L‘T’ZMW&’QH) 5.0-5.5 8 1 15
Auhugn 2.5 1 2 15
W3 45 5 3 15
rFalnesing 35 4 2 15
sJ“a‘I’ngn 5 10.5 1 15
wznentgn 2 13 1 16
uznendfady 2.5 7 1 15
WEUNNUN 2.5 0 1 15
wzanutlan 2.5 0 1 15
NTBHNAGN' 4.5 9 1 15
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P19 et (pH) Feuay 1as waswenulunaliideslns (sde)

naldf pH’ e’ ARy AFNNINGA

($pamy) Whaudey (W)

NzAaInA 3.5-4 5 1 15
NTAU 2 6 1 15
AT o 70 1 15
Nzilsegn 4 9 1 15
NZUINBIAN 2.5 8 2

NZUNBNTDIAL 3 4.5 1 10
NEaTnagn 5 11 1 15
E AN 2ds, 6 3 15
NLENT A 2.5-3 14 1 15
NZNFBaU 5 11 2 10
quwNa 5.5-6 5 3 b
95119 , 2.5 10 3 15
usarilues 2.5 7 2 15
azyAgN 5 18 3 15
ATHANZNEN 55 19 2 15
Qlzel 5.6 4 2

AmsaLUE? 15 55 1 5
dudesagn 3.5-4 15 2

m?{ 3.5 8 3 15
&t 4 12 3 15

Aula 3 9.5 1 15
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3 Taedininlunalsl 11 site 2:1 Sameiulae il weanesedienas 95 1:1 dnlutnerzazioa
51015117 A Beufieuaanntiesreawaiu hainaline wa 1=fun 2=t
Nane 3=taavatiaanin

4 ralifisleneadnueanssedacligni2 2/3 dauasdensPndneusfuRsduien

Pun: AAnEnd (2525)

a a
A1519012 Feaas naRulunalsne

pa el unninamuGeana)
dFaqn 171-2.88
NTALNAgN 0.9-1
fuilzen 0.85
NIANA 0.36

Uz NBAU 2.05-2.62
wzaudlan 8.25
ﬂé’qaﬁqf’i’]@n 0.65
Hedunaes 0.77-141
Waenduinass 2.12-2.57
nIiRLUAY =15

Aun: ARanend (2525)
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LUANAINATITIRLUURATNITONALRANY potassium ions 1@ 'Nlmuﬂ’]ﬁ‘uﬁuﬂ"ﬂumwﬁwmm"num

s ° o

Unfazldllunadannaalen 0.2 Wafidus dwiugoamgilunisnamainazAiuinmildlae
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laWzati19EN locust bean gum Tvaziidaudaalunisiia syneresis aesae 117 7 liiragainn
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Celiulosic C_arrageenan
material fills spaces

between
cells
5i¥1 9 NNERTINTBIAMINERUAS
o
NN Imeson (1992)
Fd
/
Kappa / ; - fota Lambda
CH,0H CH, ! CH,OH Ch, CH,0H CH,080,~
- 0,80 o Q, -0,50 o] o 0, HO O o 0
Q{) o7 0”7 oH o~
oH OH On 050,~ 080; ~ 080,

<
519110 grslassaineresnisanuy

N Imeson (1992)



tola Lambda

w Strong. ngid gel, some syneresis, a Elastc gels forms helixwithCa*+. mNo gel, random distnbution of

forms helix with K* ions, Ca+*

Umited aggregation contnbules 10 polymer chains.

causes helices 10 aggregate and the elashicity, no syneresis, m Hgh viscosity

gel o conlractand become britte. s Clear gel, o Approximalely 35% ester suttate
B Sighsy opaque get. Becomesciear  m Freeze/thaw stable. and kite or n0 3. 6-AG

wilth sugat, 1 Approximatsly 32% ester sullate and
m Approximately 25% ester suliate and 30% 3.6-AG

34%3.6-AG.
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Au1:Imeson (1992)

2. WEULNY (Xanthan gum ; Polysaccharide B-1459)

Xanthan gum ugumndaiasiziaw Tae Xanthomonas campestris gmslasaaiing
1sznaunag D-glucose : D-mannose : D-glucuronic acid Tuemsndan 3:3:1 Y O-acetyl
groups e8a4.7 WAL pyruvic acid Fa8az3.0-3.5 HuaialainisaazanalaialuinFeuuas
Yo v a A ; ¢’ ' PR [ T %

Wi Waisazananuiin non-thixotropic WALy #19aza1eNANdNIUTeEaY  0.1-1.0 A
= ¥ ) | ° o A Ay AV A v o o -
faaruilunsasisagludog 6.0-7.0 dAmfuanuuiianlsaininatiail azlndiAseiuaumils
& ; % S = P A =
989 guar, tragacanth 38 sodium alginate uazAnuinazliinisaauulas lddnguugd
RN M e P e oo
WMNTUNTRARILAZazAImn 16 AT lUANITas A8 N T WATANTRANNAINITOALANE 1A 5 LA T

c:l‘d o G % £ o o o/ Gl [ a d. d’ 1l a
azareiiauanimidune dnldsniuladatuin visenuailsay  iwedielunisiinaauas
daaaaaa1ldlunisulssUndandnsiaunmony ( Aaans, 2535) Hamantisity emulsifier 15

&5 oil in water system @1uiuns i luatmnsiudaAautneRie



40

n

M = Na, K, 1/2 Ca ot oH ~— ACETYLATED MANNQSE

cools @

HO
[ el
mumam 1o °°°°M
N on ~4— GLUCURONIC acit

OH ca_‘puu OH
o]
or—oﬂ
L WO A <@— MANNOSE

d a o
519114 Tassairalguglansuauunuiy

" Imeson (1992)

i
VAN
L S

]
Z

Native Dunatured Renatured

d ' S o
519115 15152 aui2 199 TATIAF19IDAULT WNWAN

L B

‘Imeson (1992)



41

=) S v
guUN16 lassaireluianavesuauuny

b

NdImeson (1992)

A. TaRaiiuny (Locust bean gum)

Locust bean gum ¥¥® carob bean gum hAuRldanNansznadeaniBent9ne
ANARSIN Caratonia siligua L. Aimsignannlunnumzisiammaiisden Locust bean gum il
galatomannan polysaccharide gmsinseainsilsenevsias D-mannose oy D-galactose ol
mannose Btjszanndanas 73-82 duiUEns@RIzudne D-mannose uay D-galactose T

a é’ ) o ?:/ ‘3]’ 3 o ad o < A o o %
gumatiaiiazuansreiull - fellazauiudinisainuazetgaesiaitiinain  Tasea¥ieag

lsznaudag neutral galactomannan polymer fitsznavdiag 1,4 linked D-mannose units Lag



ﬂ‘nn unit 1 4 %38 5 ail side chain 783 D-galactose AUNL polymannose fngl 1,6-glycoside

linkage W mtintuianaaasgumaiiaiitszanns 310,000 (Nussinovitch, 1997)

d (~3 o/
519117 dnuazindnaesladaiu
U7 Imeson (1992)
?:/ < ald,/ d‘ =) Y v
Locust bean gum azazatgldlmiidulaznisarangazfzuiiainislianuiay
o o =1 o [ % a d’l %’ v o £y i’/
mmumﬁuuum@q23mﬂ\igumfa:mlﬁ‘imammzmﬂﬂu‘numulum?@u LAz ATz aN eI
fiuae ansazansaasgumatiniiazlimaiuniingaunn arsazapfenast 1e3gumiuAMNING
gasfuriintiazlfmanuniinatlugdas 3000-3500 cps UATHAINIT aging WUT1ARINUUAATIAN
Judndnides Wesanlu Locust bean gum aziilishunliazaratiuaviaaglaaiudau
Usznevegidntien azduatsavaragumaziidnuourguene  Beldwmsnziarldiueims
U yvaa L7, ' a % s o a 4 |
Faanisliiaduwddn Locust bean gum azlianunsoifinaals windpuamiRnAsAadqe
= a - Y el - | A
EINANAINNTNTIBIANTIALULLAE agar Tnsot IHRNARAUTIHANNEANE AT 118937N
Locust bean gum J4 neutral polymer INazaziuAUniA199a1sara18gumItiaiiasaesi
ANTIUNTAANNTBIANTAZAEIgUM FREAT 1 AZLYINAU 5.3 WAZAINNITNARBINLIIANLTIU
; ] i & o . P v i - Y a
NTAANNIENANTATAAGINI 11 vdesndd 3 azfinadntieusemdinuvilanaziung
Il =l J ~ Y o Y a .&' v
electrolytes 114 lead acetate %98 tannic acid ’ﬂf;_lumm:wﬂmﬂmmimmmﬂ@uﬂm%
d’l o o o a a o s 1 d‘ ' o v a
wananiladatuiugfouldlndnsneiaunny widesannldaruisanilfing

lwald wanldasianldiuiuuguusnuiy (Aang,2535)
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1.1 NIZIREIULI

2. atlnsal
2.1 Bofiusiawsuldiead
22 wefludimef
2.3 Lﬂ?@ﬁﬂiﬁyqmam“ﬁﬂumm:ma
(Refractometer 0-32 ° Brix, TAMCO,NO.607-1)
2.4 \ei3e9dafiven (Denver, Model 215)
2.5 m‘é‘im%\mﬂﬁﬂu 2 a8z 3 Auntds (METTLER ,PG 5002 uas PG803)
26 witosimiladiia (Texturxizer, TAXT-2i)

2.7 A723908 colorimeter Ineildisz11 L* a* b* color system (mimolta RC 300)

3. #15LAY
3.1 mmﬂgmé@ PDA (Difco)
3.2 ﬁ’]ﬂ’]@“}ﬂﬂm
3.3 fugdasing o lun msauws usuuns Tadaduiy
3.4 nm3FEn (Food grade) ~ '
3.5 Twunadandiman (Food grade)

3.6 @rrararslamaylansanleas 0.1 wafis
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4. ABN15ALUUNITNAADS

1. mefinsesdsznaumanfiseninssdey
Shnsyiguuiann 2 nfu Fafurin 320 NFa 0% 10 wnF annduusntinnszAaLeen
annnnszAsuuisinaldnzunss tihnsnaeuildundineziasdlszneumand tun
11 mswseiBinoseadeiiazatels Tneld Refractometer 0-32 ° Brix,
1.2 madwazfilfannnsalugiaeansadsasn (AOAC,1996)
1.3 mednanuilunsauazinalaeld pH meter

1.4 NN5ALAZITFIN0AMNNuE (AOAC, 1996)
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2. MIANEINSHAREIARINNIIRLLTIAALARS
g - Y., ot 3 X 5 o )
fNsHAMERRAINUINIzRe U TARWETaNARTNNA 27 §RT IWAUIFATIMNNZAN
g

2 1 Anwrszduannududuasiuifesas 0.6 075 uaz 1 Wwinseliums el
SMIdIRIRY A ATTIAR A wrwu Fe TaAatuiN 1 2 11 1

20 ?in‘tmﬂ%mmﬁnm@sgimmﬁmmmmléfm 15 20 25 ° Brix W&z

2.3 AneButndnnadendimsnifesss 0.1 0.2 WAz 0.3 1IN Ao YFNImmu
o o ] all ,;'; xg o -d. aao a a;
AL GATATS ] YRILERRANLINTZLALUA AR IUATT 5 Tnal3BNTHAME AR
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o o Meonp el Sood
A19199 5 gashidlunisnaneadaniinsziagy 27 gms

VA Uiy Jeua: (G) ﬁﬂm’m‘gtﬂ‘iﬂ (S) Wunadangingm (P)
(Code) (P AUUL: wauun: ledatiui) (0 Brix) (%"ﬂﬂﬂ:)
S 1
1. G1-S15-P0.1 1 15 0.1
2. G1-S15-P0.2 1 15 0.2
3. G1-S15-P0.3 1 15 0.3
4, G1-S20-P0.1 1 20 0.1
5. G1-S20-P0.2 q 20 0.2
6. G1-S20-P0.3 1 20 0.3
7. G1-S25-P0.1 1 25 0:1
8. G1-525-P0.2 1 25 0.2
9. G1-525-P0.3 1 Y o 0.3
10. G0.75-S15-P0.1 Qalb 15 0.1
11. G0.75-S15-P0.2 0.785 15 0.2
12. G0.75-S15-P0.3 0.75 15 0.3
13. G0.75-S20-P0.1 0 N8 20 0.1
14. G0.75-S20-P0.2 0.75 20 0.2
15. G0.75-S20-P0.3 0.75 20 0.3
16. G0.75-S25-P0.1 (82 57 25 0.1
17. G0.75-S25-P0.2 07 % 25 0.2
18. G0.75-525-P0.3 075 25 : 0.3
19. G0.5-S15-P0.1 0:5 15 0
20. G0.5-515-P0.2 0.5 15 0.2
21. G0.5-S15-P0.3 0.5 15 0.3
22. G0.5-520-P0.1 0:5 20 0.1
23. G0.5-S20-P0.2 0.5 20 0.2

24. G0.5-S20-P0.3 0.5 20 0.3




= i a i g 5 Lty
m15197 5 gasillunsafneadanniinszidey 27 gas (de)

A Uhnouin Jevax (G) ﬁwmmﬁﬂm (S) Wunadandmm (P)
(Code) (e AusU: wmuuny: Tadatiuii) (0 Brix) (ffﬂﬂﬂ:)
2 S | : 1
25. G0.5-S25-P0.1 0i5 25 0.1
26. G0.5-525-P0.2 0.5 25 0.2
27. G0.5-825-P0.3 0.5 25 0.3
Control G*1-S25-P0.2 1 25 0.2
nALUR

G winatuFunouin Iiud Amauu : usuunu : Tadaduinlugnmdau 2 1 1 Fagasinmin
sfia Uinns)

G* waeLfuaiagnsansga aarauwm adimasfauas 1 wwnindadiunn

S wetinanasuimagiang (° Brix)

P wnnsiaffunaaiwimaidandmmGasasionin de 15ums

Suaadnliv 27 gas hltAinsziannm
- madunan eI il duiaTeanARAneT Ineld Texture Analyser
uaziaddneneias colorimeter Weldisrun L* a* b* color system
- el lAun Waninsaluginsadsin ArpH
- muﬁwmmumm@u%’umamﬁwﬁtﬁ@ﬁmLﬁ@n@‘mﬁlﬁﬁqmimlﬁ‘%ma‘wmmmmu
5- point hedonic scale Ineldiudnanay 20 A Anszinalnald ANOVA uas

wraufieuanauansaslnald Duncan's new mutiple range test

i 1
Aaa

3. Uszilupninmaesdndnsiiadangmeniangalude 2 fugmsmnmsgnunianied

InanaaaumeaanFunesnulszam&uETRLLL 5- point hedonic scale
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1. MIANHIAMANHUENLATLATIIINM BN BIUINTZIAEL
o o o g ] % = 1 N a &
anwauzloana o luseahnssRey woidduandy  Ssaulsen uarinfunsuidey
dew) wazillehudnmdanudunie  Winusewdifiaraeld  Buiansaluginsada

30 Suntunsauednesiin L.avAd Tananlonanslumnised 6

< o o H <
M19199 6 ArfildannisAnmandnuznaaiuaTn1anaa nItinssEey

AUTZNALNIUATILAZNILNIN Yinnsziden
AA80UT (mg/100mi) 10.03
AYANLTINNTAANN (pH) 2.89
nomesudeiiazandld (Brix) 0
unninsalugUnsadsisn Gaanz) 0.128

Aszuu L* a*b*

i 23.83
a* 5.45
b* 0.86
wanag  szuud : L* = AMNAdN (0 = @A, 100 = d21)
a* = AuavAidun (+ = Auma, - = ATen)
b* = AmAevAi (+ = Aides, - = &)

oY pai [ o o o a
2. MeANMITTALAMMNTNIUTINNIEANDAINN (AT LT UL TR AFTIUAY)

¥ moasi oy
Wmaglass uaslwunaidendinsalunisadneadiinsziasy
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15%Brix 1l 20°Brix AMwsanaT idRuuainndy  wiieulEanniinatuaniiu 25°Brix
i [ v ] Qi X e & Al 0o s
Wud1ATLnANdUTiAanadtiaandt 20°Brix AINN194NNAIeERENUIANG 20 Brix Laznin
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R15199 7 ANHUENISUATIAZNENTWIBUARINNITIALL 27 g9

ANBUENLAT WAZNENN

ans Aaadu uiunaly Ad ilednda
NIA-AN pnsndsin L a* b* compression force
(pH) (Feea) (gf)
1.61-S15-P0.1 297 0.46° 2aB0 B ol 92.55%"
2.G1-515-P0.2 3437 0.34' By "2 58" -0.16°% 148,007
3.G1-515-P0.3 3.67° 0.38% 286°, 2.57 -0.005° 164.60°
4.G1-520-P0.1 2.91" 0.37° BEGE_2mn® NO™ 102.60""
5.G1-520-P0.2 3.15% " 244 VER o g, Cary \amtEON ) @ 197 757"
6.G1-S20-P0.3 828" 0.22' A Iread T 0,095 167.70°
7.G1-525-P0.1 2.85 0.39° AT JRQOPSE YO0 TR 59.05"
8.G1-525-P0.2 3.06%" 0.14"™ p7 &3/ \ ) 222 -0.04 1710/3075"
9.G1-525-P0.3 125 0.10" 23 A 7P [rrevSesd (51 145.50>°
10.G0.75-S15-P0.1  3.09%" 0.29° AL g0 T o0 °F 74.85"
11.G60.75-S15-P0.2  3.50° 0.23 DEAARY 1,98 L 04123 i
12.G60.75-S15-P0.3  3.88" 017 7y | el B -0.42° 137307
13.G0.75-S20-P0.1  3.21° 0.39° 24 ST gEF 1) 58.78"
14.G0.75-S20-P0.2  3.60° 0.20’ poe a5 N0, 24297
15.G0.75-520-P0.3  3.86" 0.13" 95017 _ 1.7800" o™ 136.43°°
16.G0.75-S25-P0.1  3.18" 0ed 2d%b V1.8 038" 76.70%
17.G0.75-525-P0.2 3.52° 0.20' gt P 70" 0.187" 105.94°%'°
18.G0.75-525-P0.3  3.88" 0.14"™ 94BN 1 5579 Dot 166.51°
19.G60.5-515-P0.1  3.01" 0.35' PRt e KA o o) 13.46"
20.G0.5-S15-P0.2  3.55° 0.23' 2505 157" Moo i 57.96"
91.G05-515-P03 = 328" 0.27" 28787 1440 .28 70:3g"



w
)

BNSI9W 7 ANHUENIATLAE NN LB EARINNITIREY 27 ans (sia)

QMﬂ’]W'ﬂ’I\iLF)ﬁLLGZﬂ’mﬂ’]W

qns ArANLT Ununsaly AdszUY Weduda
NIA-ANa sunsedmIn L a* B* compression fol

(pH) (Fovaz) (gf)
22.G0.5-S20-P0.1  3.03" 0.49° bl S M 26.83"
23.G0.5-S20-P0.2  3.43% 0.35' D5 a5 e Dol iy b 28,297
24.G0.5-S20-P0.3  3.67° 0.27" 23667 11 BETEE . g i 56.57"
25.G0.5-825-P0.1  3.00™ 0.65° e D e 006 TEia®
26.60.5-525:P0.9 - 3.43°% 0.30° 22,707 TN s 17.76™
27.G0.5-S25-P0.3  3.63% 0.23' 26.60P% 47279 N W25 29
ControlG1-S25-P0.2 3.57°° 0.20 ST 2-rof -onR 289.00°
UNILLUR)

G wwnemarin Wun Arsauuy : wruun - laAturulusnmdon 2 1 - 1 (Gagazunuin fa
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