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DEVELOPMENT OF BACTERIAL CELLULOSE PRODUCTION FROM HERBAL JUICES
Poonyanuch Nilsang"? Jittima Kholungkul?

Abstract

The objective of this research was to develop the bacterial cellulose production from
four herbal juices including Galingale (Boesenbergia pandurata (Roxb.)), Moringa (Moringa
oleifera Lam.), Lemon grass (Cymbopogon citrates (DC.) Stapf) and Ginger (Zingiber offcinale
Vern.). The bacterial celluloses were produced by using Acetobacter xylinum TISTR975 and
investigated the optimal amount of coconut juice and juice. Four recipes including 1) coconut
juice 100%, 2) coconut juice 75%: herbal juice 25%, 3) coconut juice 50%: herbal juice 50% and
4) coconut juice 25%: herbal juice 75% were evaluated the physical, chemical, microbiological
properties.  Bacterial cellulose was produced in plastic box containing culture medium for 10
days at room temperature. The results showed that thickness and firmness were decreased
when amount of herbal juice increased significantly. The highest thickness was gained from ratio
of 75% of coconut juice: 25% of herbal juice. Bacterial cellulose from Moringa juice has highest
thickness (1.29 + 0.01 cm.) follow by Lemon grass, Galingale and Ginger, respectively. Proximate
analysis including moisture, ash, fat, protein and fiber were investigated and revealed that their
were not significantly different (p> 0.05) in all recipies. For antioxidant analysis, the result
revealed that increasing amount of herbal juice was significantly increased % DPPH (p< 0.05).
However, the ratio of coconut juice: herbal juice at 75:25 was selected as a recipe for produced
bacterial cellulose. The sensory evaluation of the finish products were also done by 35 panelist
and result showed that bacterial cellulose from Lemon grass juice has highest score of overall
acceptability. Moreover, the physical and microbiological properties of the bacterial cellulose
from herbal juice in this study were accepted base on the Thai community product standard
(341/2547).
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$17u 15 au uarlviezuuunnfsnuaiidowaglasdussduasiuumunissnzuuy (s 1)
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thifegstunuaiiiowaglaaayulnsishunisfuuasuussUusiazgnanogisas 10
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waglaafiiidussduszney denrdasiuaiiforesiing Indfunsuazane (2555) lunisfinwinig
HanuuATiSewaglaannuandasmanunsiuurdsnisuey

ANENTAUOYYaBATEYBILARY treatment AAd1uLANFNITUBE 19T Tud Ay n19aia
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A159% 4 AuaudAnaivazANMIFueYLadasTRILUAT S ewaglaaaIntayulng

1 a3rUsynaulneUsyanuTina (%) \iole (%)  %DPPH
YANISNAADY
aygulng °
ALY W TUsiu gty

nzlad Treatment 1 97.45+0.11° 0.05+0.00° 0.60+0.00°  0.50+0.01° 0.30+0.11°  0.34+0.08°
Treatment 2 97.7740.17"  0.05+0.01° 0.6140.01°  0.51£0.03° 0.29+0.19° 3.70+ 0.03°
Treatment 3 97.43+0.12° 0.05+0.01° 0.6140.02°  0.51+0.04° 0.29+0.09°  5.10+0.27°
Treatment 4 97.61+0.15° 0.05+0.0° 0.62+0.03°  0.50+0.11° 0.28+0.15* 6.98+ 0.25°

U Treatment 1 97.2540.11° 0.05+0.00° 0.64+0.02°  0.57+0.01° 0.31+0.11°  0.34+0.08°
Treatment 2 98.01+0.07° 0.05+0.01° 0.60+0.11°  0.54+0.18* 0.28+0.19° 2.72+ 0.18"
Treatment 3 97.83+0.12° 0.05+0.02° 0.60+0.04°  0.53+£0.02° 0.2740.09° 3.40+0.07"
Treatment 4 97.63+0.10° 0.05+0.03° 0.61+0.05°  0.54+0.21° 0.28+0.05" 5.02+ 0.05¢

n5¥¥8  Treatment 1 97.25+0.11° 0.05+0.00° 0.64+0.02°  0.57+0.01° 0.31+0.11*  0.34+0.08
Treatment 2 97.15+0.17° 0.05+0.11° 0.60+0.11°  0.5540.28° 0.21£0.09° 2764+ 0.18"
Treatment 3 97.26+0.26° 0.05+0.21° 0.61+0.24°  0.55+0.14° 0.24+0.09° 3.51+0.12"
Treatment 4 97.24+0.23° 0.05+0.10° 0.60+0.25°  0.56+0.21% 0.26+0.10*° 5.12+ 0.65°

U Treatment 1 97.25+0.11°  0.05+0.00° 0.64+0.02°  0.57+0.01° 0.31+0.11°*  0.34+0.08°
Treatment 2 98.15+0.17°  0.05+0.21° 0.63+0.01°  0.56+0.18" 0.31+0.39° 2.83+ 0.18"
Treatment 3 97.53+0.02°  0.05+0.11° 0.6240.24°  0.55+0.24* 0.3040.12° 4.54+0.14>
Treatment 4 97.61+0.23°  0.05+0.06 0.6240.15°  0.55+0.31° 0.30+0.35°  6.02+ 0.05°

ALRdeLavdIlLUUINATIIU n=3
fdnws (a, b,.) Mimlouiuluwwineusavyiatayulng vuneds luandsegwiveddyveaddn p>0.05
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wanduriuuaiidowaglaaantayulngis 4 vde udazsdaiianuwanciady 4
treatment ﬂ’mml,ﬂsgﬂLﬂuwamﬁmeﬂuﬁ’myulwsLLazﬁwms‘wmaaumaﬂizmmé’uﬁaha@’%mmq
521319 18-25 US1uau 35 AU FI8UUNAEaU 7 point hedonic scale Tnglmzuunludu ndu 3
sawR (ioduia warnsoNsuTIM NaMIVAdeULARITIMT N 5 wuhuuaiiSewaglaaainasulng
3 4 treatment dulugliuandrseefideddyneadn (p>0.05) egdlsfnuiiaguuuniseeusy
s2ugean Aognatiugnina 75% : tanulng2s% ot wunmudnuasluudagdiunudn ndu §
Ustifiulfrsuuuuuaiidowaglaaantnds >uuafifeaglaaaniingled >uuefidoiwaglasainth
uzgu >uvafiSowaglaanninssris 3 fsmduliezuuuiuaiifowaglasaintinglad>uuaiise
waglaanthuzgy >uuaiiSewagloaaniinssse >uuaiiGowagloaaintinds

savif \iloduda uarnisseuiunn fussiuliazuuuuvediGowaglaaaininglad >
wafidseaglasnnthds >uuafiowaglaanntuzgy >uuaiiSewagloaantinssse

wulduvedidoaglaanninzladldsunisseniuangussfiugsiign fwndy
wwanslumsiaundundndosissauguvulalulonmaneld
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A1390 5 Wan1snadeuneUszamdulavesiuaiiseaglagaininayulng

heslns — ganvaaes Az sUsEEuMsUsTamduda
naw & J@vH eduda NM3LBUTUTIU
CH Treatment 1 437+41.11°  4.94+123° 4.51+1.50° 537+1.01° 5.54+0.92°
Treatment 2 4.49+41.10°  5.10+1.36" 4.63+0.77° 5.65+1.01° 6.00+0.18°
Treatment 3 4.2141.05°  4.96+1.04%° 4.58+1.05° 5.46+0.98° 5.79+0.49%°
Treatment 4 4.01+0.45"  4.56+1.03° 4.5241.27° 4.16+0.57° 5.29+0.63°
o Treatment 1 4.37+1.11° 4.94+1.23° 4.51+1.50° 537+1.01° 5.50+0.92°
Treatment 2 4.53+1.00° 5.01+0.09° 4.2641.17%" 5.47+1.01° 5.49+0.58°
Treatment 3 4.35+1.20° 4.97+1.24° 4.04+1.05° 5.26+0.81° 5.3340.19°
Treatment 4 4.32+1.05° 4.06+1.08° 4.00+0.17° 4.1740.17° 5.00+0.83"
N3 Treatment 1 437+1.11° 4.94+1.23° 4.51+1.50° 5.37+1.01° 5.54+0.92°
Treatment 2 4.12+1.30° 5.03+1.16° 4.16+1.17° 5.07+1.27° 5.09+0.28°
Treatment 3 3.92+1.65° 4.3341.14° 4.00+1.30% 4.86+0.41° 4.69+0.79"
Treatment 4 3.81+1.05° 3.96+1.23° 3.28+0.57° 4.06+0.37° 4.29+0.53"
IELH Treatment 1 437+1.11°  4.94+1.23° 4.51+1.50° 5.37+1.01° 5.54+0.92°
Treatment 2 4.19+1.30° 5.08+1.06° 4.20+1.67° 5.16+1.01° 5.32+0.25°
Treatment 3 4.11+0.75° 4.96+1.15° 4.44+1.45%° 5.01+0.81° 5.27+0.50°
Treatment 4 4.1340.45° 4334123 4.304+1.03° 4.14+0.87° 4.41+0.23°

' a ' ~ a
ALadekazdleLULNINIEIUA N=35
fdnws (a, b,.) Mwllsuiulukudvesusazadntayulng vuneds ldunnavegradideddgnieeadan p >0.05

KANIATIIADUAMENYAIENNTaTTIne wosuATiSswaglaaanihayulng

INNANINAAOUNNNEAN AsaNTRNILATiLAazHaNIINAGEUN U TEAMEUR AN U
wuaisieaglaaiinanngnsimening 75%: thayulng 25% wuwihnsaaounmaudinng «
Wulumuuinsgrundadaeiguyy ndaduenJunsning ung.341/2547 Ran156 5393LATIRRERIAT
P37 6 eI AunIswud wandasiuuaiiSelraglaaluthayulnsfussuudad
Usnamuadiesautdosnin 100 CFU/mL liwuadiuazs liwu Saureus SafunuaiiGefinelsalu
szuUMaAueNT uenNtinanTIa Ecoli Tag3s MPN amsvnaaunuitionndn 2.2 MPN/100
mL lunndegnsndndag Famanamasesiiuluniumnsg unandasiyury une341/2547 findn
1541 nansuaiiidodudadvumnien liagmen UsenndudanUaeuuasnavlifissvasd ludu
qaun3d dealinu Saureus Tudieg19 1 1addns N1IMIIINT Ecoli 7835 MPN Wesnin 2.2 #ie
f9819 100 faddns wae IwIubaduaswedtosndt 100 lalallvediegns 1 1adans
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P a ¢ a a = a o ¢ N a S
A151971 6 WaMIATIIATIUTINAAuITlundndusiuUssUiuaiiSewaglaanninayulng

REREN USunaugdunsdlundndamiudssy
wuUALSY Total bacteria  Yeast and mold S.aureus E.coli
waglaalut (CFU/mmL) (CFU/mmL) (CFU/mL) (MPN/100mL)
auulng
pylad 1.39 x 10 none none <22
T3 1.01 x 10* none none <22
NILYY 1.22 x 101 none none <22
Uz 1.46 x 10" none none <22

NANSNAABINNANTATIVIATIEY N=3

a5Unan1sIvY
MnmsAnwnsnaniuaiiowagloanmiragulnslasiusasduiivmnsadluniane
KANIAADINUTITSRT AT LENE 11 75%: dhawulng 25% Tnauandalusunsanuvugeiign
wazigaglaafilddanuumilaniiunans Aasdinueyyadasylumaglaauysiumuumaanulng
namemmsiueyyadasrlugnsiiuendT 75%: thayulni2soe >tuewinns0%: thauulng 50%
StuEnd1 25%: hayulng7s% > ¥iueni11100% nudidy Wetwuaiidewaglaadlduvhng
wsgUnanAusinuI S nauuaisesmdesndn 100 CFU/mL lanudadiuagsn liwu S. aureus 3
BuwvaiiFedinelsalussuuniafiuemis wenaniimansiam £ coli Tng3s MPN nan1snaasy
wu3teendt 2.2 MPN/100 mL 1luluaiuunsgiundnfusigueu uny.341/254 waswuaiitse
waglaanninglasldfunssousuandUsndugeiian semaveassuanslifiuinanunsofmuinig
wanfusiuuafiFowaglaaamayulnsld uaranunsodaaSulmdundnsusilussdugmldsely

RGO RIRIT
MINAUINTNERIATIRAANNTTUVUINGBUAITINTNAUTLTBINANESN NMSANAITIMS
SUDINTHUTLELLIANITUL NN IANANAR TR waZLSITY

anAnssuUsEnIA
Aiduveveunm an1Uuidouasinun wninendeswiyilageainsal Tunssususgudud
TunmsTvivueanyunsideluasadl

LONE159199 4
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