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ABSTRACT

This research aimed to study the release of riboflavin from composite hydrogel beads in
simulated gastric fluid (SGF) and simulated intestinal fluid.(SIF) The combinations of gel bead were
100% alginate, 62% alginate and 38% whey protein, 50% alginate and 50% whey protein, 62% alginate
and 38% xanthan gum and 50% alginate and 50% xanthan gum. The cross linking solutions were mixtures
of calcium chloride with 0%, 0.25% and 0.5% chitosan. The result showed that 100% alginate beads
elicited good forming with homogeneous size and shape. Adding whey protein and xanthan gum to
alginate improved riboflavin captivation and slow release. Comparison of fitting with 7 release models,
release kinetics of the beads could be explained by Higuchi model, Korsmeyer-Peppas model, and

Weibull model. The release mechanism was governed by a combination of diffusion and bead erosion.
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Tu SGF dsdorndulumuthmneiimsendu fenis
UanUaseInndiud 2 ‘1’71'51151,5ﬂLﬁamsam%ﬂﬁi’Nma
luldusslomildograsiud

Tunsdifl CaCly/CHI 14unaidounaslss 100%
Wigsagafies n1svanvassvesfiaaaynyiail
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Tassadrndaiea wandsusulossuluaisazany
thedeudans vildnisidouduaarsoen dawale
1Aseas1aidin WWaliANISANNIauULaLEaNYR
(3], [11], [21] Fnnfiud 2 Jsgnuanddeyeaninegis
sndudosnmsaaneiivedasseadng vlianms
UanUassluuldulas@nueen [21] wagltufelnu
Usngnisailu SGF drelassadrsiiudanseainnis
Feutussusgaiidnstuszninalalagiuiuing
Wsfudwalilslnsiaadifiadlusiudussdusznou
$9u fin1svanvaesanasisUsuialalagiuly
CaCly/CHI Wity

wruwnuiuluUSunafinnnneduwiltudiazan
ﬂ?ﬁ@ﬂ%ﬂﬁl’lﬂadLﬁ@Lﬁ]aLLaxLﬁMﬂ’J’lMﬂﬁ]Lﬁ"jﬁl’l
(tortuosity) lfuidamaiiouan [11] Fedwmaliidia
wanfwsuwuiudussdusznousminisUanldes
Iafiud 2 deu Arudnsnaveslalawiu 1uldladn
lalagufinalidiaagninnseudinii [25] Jadu
winlilunsdfifilasivuly CaCl/CHI ataaiinng
Yantdesdanfiud 2 Ieunnilunsaildiilalneuy
Tu CaCly/CHI

3.3 vaumansnisvantasganidud 2 luanie

heeesima

lethdeyansuanudeedaniiud 2 u SGF uay
SIF snadansifisuliesfunuusiassiidousiammn
7 @UNS WUIUUTIRRIINE AL Ye W aED AN T
1 3a@un19018AuAe Higuchi model Korsmeyer-
Peppas model wag Weibull model Taga1 R* way
A AIC 993aun1ST8WERIdA 1T aEs1aa AN
TnatAgeiy wazduulldululuiiussfeaiu
ondetndlunsdlues SGF uanafaguil 4 uas 5 waz
AsIRReINNRaranslunislandasednniiud 2
Tu SGF waglu SIF 299@un1SUUUTNaRINa1ILERS
AIRNTTN 2-4 ez 5-7 AINAINU

\dlefa15aun Higuchi model @1 ky lunsel SGF
waz SIF Uszunnd 0.10-0.29 way 0.09-0.15 ANNEIRU
FelumaiudunisuanUassvesinnfiud 2 My
ansavaneuile ﬂi%i]’]&la&ﬂuiﬂiﬂa%’l\‘iﬁL“ﬂuiﬂid‘ﬂ’]ﬂ
[14] &sluithSunedweduay
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\lafia1san empirical model fia Weibull
model Lag Korsmeyer-Peppas model Tugdiuvaq
Weibull model A1 a wag B Tunsal SGF Ussuie
253.15-857.81 waz 0.32-0.47 sua1au wazlunsel
SIF Usgund 618.27-4953.69 Lag 0.42-0.85
AuaeU wansliifiunisazauvesansannylu
a1savangindessnassnsgessdalugaiian
Uandaesiinnuuanaisiu daduldainnsannis
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Tudauves Korsmeyer-Peppas model A1 kkp
wazA1 n lunseal SGF Usgane 0.12-0.40 wag 0.34-
0.46 ud1au Tunsel SIF Usgunae 0.05-0.16 wag
0.42-0.84 pudeu Wie farsanainan n azuiule
11 nsvanaesdniud 2 Tu SGF WWunisunsanu
nnues Fick Tuvazitlu SIF Suualddunsunsill
Wulumungues Fick Feaunisivsuonieniy
Fusdouvasnisunsveslalasieaiiiunedies [16]

M5 2 Ao naumanilunisUanUaesinnfiu 2 (Mean = s) Tu SGF 19 CaCl/CHI 91 0% 'a

991U
Paramete
Model 100A 38W/62A | 50W/50A 38X/62A 50X/50A
r
Higuchi ke 0.11+0.00 0.13+0.00 0.13+0.00 0.10+0.00 0.10+0.01
Korsmeye ko 0.24+0.03 0.25+0.05 0.20+0.01 0.17+0.03 0.12+0.04
r- Peppas n 0.36+0.02 0.38+0.03 0.43+0.01 0.41+0.03 0.46+0.05
a 414.99+4349 | 412.64+7382 | 512.00+14.66 | 589.6+98.96 | 857.81+20.23
Weibull
B 0.36+0.02 0.38+0.03 0.43+0.01 0.41+0.03 0.47+0.04
A15799 3 ANISTMBIN9RaUAERS luN1SUanUaeedniud 2 (Mean + SD) Tu SGF 19 CaCly/CHI 91 0.25%
Talmenu
Paramete
Model 100A 38W/62A 50W/50A 38X/62A 50X/50A
r
Higuchi ke 0.18+0.00 0.11+0.00 0.11+0.00 0.12 +0.00 0.12+0.00
Korsmeyer ko 0.40+0.04 0.24+0.01 0.26+0.02 0.29 +0.03 0.23+0.01
- Peppas n 0.35+0.02 0.35+0.01 0.34+0.01 0.35 +0.02 0.37+0.01
a 2531542352 | 421.92+421.41 | 392.79+36.17 | 352.49+3508 | 430.20+16.02
Weibull
B 0.36+0.02 0.36+0.01 0.35+0.01 0.35+0.02 0.37+0.01
A15799 4 AR assaaumansiun1sUanUassdniuld 2 (Mean + D) Tu SGF 14 CaCl,/CHI 1 0.50%
Talmenu
Paramete
Model 100A 38W/62A 50W/50A 38X/62A 50X/50A
r
Higuchi ke 0.20+0.00 0.11+0.00 0.11+0.00 0.14 +0.00 0.13+0.00
Korsmeyer kio 0.31+0.05 0.17+0.03 0.22+0.00 0.27+0.02 0.23+0.00
- Peppas n 0.42+0.03 0.41+0.02 0.37+0.00 0.38+0.01 0.39+0.00
a 338.14+60.00 | 586.70+89.63 | 462.02+2.87 | 373.19+31.25 | 433.70+0.93
Weibull
B 0.43+0.03 0.41+0.02 0.37+0.00 0.39+0.01 0.39+0.00
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M3 5 AnTiimesmaumanslunsuanUaesinnfiud 2 (Mean + sb) Tu SIF 19 CaCl/CHI 71 0% leln

YU
Paramete
Model 100A 38W/62A 50W/50A 38X/62A 50X/50A
r
Higuchi ke 0.09+0.00 0.11+0.00 0.11+0.00 0.09+0.00 0.10+0.00
Korsmeyer ko 0.05+0.01 0.13+0.03 0.10+0.00 0.09+0.00 0.09+0.01
- Peppas n 0.62+0.02 0.47+0.04 0.51+0.00 0.50+0.00 0.52+0.02
a 2094.38+232.65 | 792.14+67.05 | 992.12+12.91 | 1068.41+40.02 | 1178.49+119.19
Weibull
B 0.62+0.02 0.48+0.04 0.52+0.00 0.50+0.00 0.52+0.02
A157199 6 AT BSNSRRUAERSluN1SUanUaae M AUT 2 (Mean + SD) Tu SIF 14 CaCly/CHI 71 0.25%
Talmenu
Paramete
Model 100A 38W/62A 50W/50A 38X/62A 50X/50A
r
Higuchi ke 0.15+0.01 0.11+0.01 0.10+0.00 0.11+0.01 0.10+0.00
Korsmeyer kio 0.08+0.01 0.16+0.04 0.15+0.01 0.10+0.01 0.05+0.02
- Peppas 0.63+0.02 0.43+0.03 0.42+0.01 0.52+0.00 0.63+0.06
a 1355.97+207.05 | 655.27442.39 | 667.43+37.52 | 991.81462.69 | 2095.95+664.86
Weibull
B 0.64+0.02 0.43+0.03 0.42+0.01 0.52+0.00 0.63+0.06
A5 7 AT aseRaumanslun1suanUassIniul 2 (Mean + D) Tu SIF 19 CaCly/CHI 91 0.50%
Talmenu
Model | Parameter 100A 38W/62A 50W/50A 38X/62A 50X/50A
Higuchi ke 0.14+0.00 0.10+0.00 0.11+0.00 0.13+0.00 0.12+0.00
Korsmeyer ko 0.02+0.01 0.12+0.01 0.14+0.01 0.11+0.00 0.16+0.01
- Peppas n 0.84+0.02 0.47+0.02 0.44+0.01 0.53+0.01 0.44+0.01
a 4953.69+545.38 | 860.73+92.48 | 704.56+52.30 | 946.51+30.16 | 618.27+34.91
Weibull
B 0.85 +0.02 0.47 +0.02 0.45 +0.01 0.54+0.01 0.44+0.01

Tunsneaes dunafiuindaainisnadalu
SGF Tuwazfinnsuangdlu siF Fadululsfidemalsr
wedlweinisadiumduesiuszneundnarulugun
MnMsunssmfunsannsouveslassaiedivieriu
asdfiy [5], [8]

4. @3y

nsUanvdelsluraniuniednfiul 2 a1nls
Tnswalusuifinaaiuegivesdusznaunadlassads
asviery ansidoutn wazdunndeuvieansazans

Fanans Tnesasundaduansvevineglidiaai
LﬂuﬁaLamsuuml,azgﬂi'waﬁ%aua AREGHIRE]
TUsfunazuauunuiudnduesdusenausiu wavilla
Tnenudaduansldveuihudsiuunadeunaslss
Tunsidentszany Suwiltuilfassaddlelnsiead
Fudounazarunsatniuiandud 2 Gafiuflazany
1) 18R vildnnsuanudesinniiud 2 luansavane
fanaraduliegnedng lnenisvanvaosnia
AUANEANSEINITNOTUI8AIBUUUIIAD9 Higuchi
model Korsmeyer-Peppas Wag Weibull model R
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