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PROCESS DEVELOPMENT FOR REDUCED SODIUM AND SUGAR OF
READY-TO-USE CONCENTRATED TAMARIND SAUCE FOR
COMMERCIALIZATION
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Abstract

This research aims to develop a process for producing ready to used tamarind
sauce that reduces the sodium and sugar content from sweet tamarind for a
commercial extension. The results showed that the quality of raw materials affected
the quality of the final product that must be considered. The production capacity can
be expanded to 20 kilograms per time by putting the ingredients in a stainless steel
container size 40 x 40 cm and then thermal sterilized by using steam at 85°C for 30
minutes in the close system. Then fill in a sterilized g¢lass bottle, made it cool
immediately. The quality attributes of the products, especially the color values and
the water activity were slightly different (p < 0.05) from the prototype. It does not
affect the chemical and microbiological properties. Therefore, the product is safe. The
operator can use this production process to actually extend the commercialization in

the future.

Keywords: Production process, Concentrated tamarind sauce, Reduced sodium products,

Reduced sugar products
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1. miﬁﬂwwmmwmaﬁmauSuﬁuuazqmsé}’umﬂumiwﬁmmamﬁm%%aammm
ddudnfaguianuinaledeuasimannugriumiu
gosnAndasiveansrmdutudisaguiianUiialedeuasihmannusmu
wldgnsnaninmidadunanis@nwives Chunlakan et al (2019) sudundadusidunuy
(prototype) Tngnin¥gauldud louzammn (Rugsenmemes wasaeiusines winuag
(Capsicum annuum L.) Waznsziisy (Allium sativum) mﬁ’mﬁaﬂ@mmmﬁadé}’u Tngldinou
n1sdaLdon Ao 3Us9 vunn A wagsinil thludrsinhenuazenn shlduidisnisidiam
udhlvhasziusuaezwamendu laun Aflatoxin type B1, Aflatoxin type B2, Aflatoxin
type G1, Aflatoxin type G2 uag Total Aflatoxin naA3wes AOAC (2012) titeldimuarmaam
vosinnAuEudu tndnfusiduwuuluiadinuammaniinieniw ldud A (Color Attribute,
Konica Minolta CR-10 sguu C.LE. LAB, L*a*b*, aﬁﬂ]u), AUSanathdasy (Water activity, a,,
AQUA LAB CX3TE, ansgawi3ni) Armnuidunsn-ane (pH) Usmnaundelaiounaslss (AOAC,
2000) wazUSinanina (AOAC, 2003)
2. ﬂWiﬁ@umﬂismumimamaammmL‘ﬁm%’uﬁwL%ﬁ]gﬂﬁamu'%mmisaﬁwu,awfwma
mafnwinssuiimandareauzudududiSeguiianusinalafouuazinia
MUz WumsAnwiedeuwuunisudsluseduresanaiiionsdosendandyd
voaffusznounis lnefiswasdondell
21 msveneniswan ssutansanendu 2 Junou e Msveneniskasiaes sl
Ginasdhunauvesdadausinmunivhin 3.0 uay 5.0 Alansu wardunewdi 2 fie nsvenems
nAnLie S InauduNave AR SsTvunTit it 10.0 way 20.0 Alandu audy diunay
yomAniauait 2 si'jgumau%gﬂusiﬁﬂwﬁaal,l,mw,aat,l,wﬁm’ﬂm 19 30 x 30 WURALNT Way 40 x 40
WURLLAT ANAIGU
nsvUINMSEITenEn S WmimLﬁ??aéhamm%’aummwﬂaﬁﬂﬁqquﬁ 85
osrnialTea w1y 30 it Tunwurlnadn wazBudunanilogumgiivemaninsiviiu 85
peAmgaLGied (Chunlakan et al., 2019)
22 thudndaeiildurinAinuammaiunIenIn 1Al uazAuns il
- AMMNNINIENW Laua fnd fUSandese
- paunmmaad laun aranudunsa-ane Ysunanndeledisuaaslse
USinaiinea uazesAusenouymaeilinegussana (AOAC, 2005)
- AuANgALYES Iiun UsinaqAun3ditenun (Total plate count, FDA

BAM Onilne, 2001; Chapter 3), USunauanuazsi (Yeast & mold, FDA BAM Onilne, 2001:
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Chapter 18), Bacillus cereus (ISO 7932; 2004), Clostridium perfringens (FDA BAM Onilne,
2001; Chapter 16), Escherichia coli (Standard Method for the Examination of Water and
Wastewater APHA, AWWA, WEF, 23rd Edition, 2017, Part 9221), Salmonella spp. (ISO 6579-
1: 2017 (E)) wag Staphylococcus aureus (FDA BAM Onilne, 2001; Chapter 12)

YINN1TNAaDY 3 Szjgw UszflunamAnuLanaslagdasg innuLUsUs Iy (Analysis
of Variance, ANOVA) LaziU3ouLiiouanuuansnawesdadssieda Duncan’s Multiple
Range Test (DMRT) fiszsiuanundesiudosay 95

3. miﬁﬂ‘mmim?ﬁ'EJuLLUaq@mmwmaamémﬁmeﬁ%aaummL%u%uﬁ%%agﬂﬁamﬁmm

Tnifnuazihnannusravmlussrinensivinm

Anwmaidsuulasmaninssrinnsiuinyindn i Insussalurawdala
U315 4 oausd (i 114 n¥) ﬁqquﬁﬁaa (Uszanas 28+4 areaLioa) Laran Iz
40 earaaided (Ruchikachorn, 2005) Ynmsiwsziaun nkdasdiaeinn 1 &av iua 8
Fonvh Wisuifleutugunmiudu Taetadoamnmilvhmsfine 1dud A Junanidass
nsuenduvemansast (Ruchikachom, 2005) Aaraunin-ss Usinansn Usinaqduvas

NIvue warUSunadanuas s

NAN3IY
1. msfnwinuawesiagAuisufuLazgnsdunuulunsnannandaivoauz iy

dutudifaguiianuinaledeuasimannugaumiu

NaN1SIATIZAUTUIUENS Aflatoxin Taun Aflatoxin type B1, Aflatoxin type B2,
Aflatoxin type G1, Aflatoxin type G2 wag Total Aflatoxin (AOAC, 2012) veuilourrmiu
pnuEe Nasfies wasnEnuas nu YenAutammerstlinuUiuans Aflatoxin uaadlidiuin
nszvIunsAadonTngivaninsadieliiagiudiaudasnsts linvansuudounasdinmnm
dwmsumsthllfifionsuussuilundngdasi

nsnAnnandusisoauzdududisasuianUiinalefeuuasiina agdine
M3fnwves Chunlakan et al. (2019) unduduwuu (prototype) eusenause ez
yu thmansie nasdies tusum thifudandes indelnunadoueselsd winuas indedu
wavgazilad Sovay 60.75, 11.34, 8.93, 6.38, 4.45, 3.71, 2.56, 1.86 uay 0.02 lagtiwmiin
pudiy wmdsluszduiesufoRng uivhmsdauladegldidonzammuiuiuszniemss
wagaeiuganes nan1suseiliuaunmvesndnduginudl naaduandauainduad laua
AuUFiuihdase manudunse-ss Usinaundeledeunaslss uazSinahema liwanss

a9ty dIAYNIEna (p > 0.5) WallTsuliieuiunan1sAne19e9 Chunlakan et al. (2019)
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wiflAd ToenizA1nNadng (%) wazAianududung (a%) wndatuegralideddnisens
<

o

(p < 0.5) fapn5737i 1 (Table 1)

Table 1 Physico-chemical properties of ready to use concentrate reduced sodium and

sugar tamarind sauce

Physico-chemical properties Prototype Lab scale
Color: Brightness (L*) 18.42+0.80 20.90+0.90”
Redness (a*) 7.7010.68b 9.20+0.86"
Yellowness (b*) ™ 5.60+0.92 5.72+0.88
Water activity , a,, 0.80+0.00 0.80+0.00
pH ™ 3.15+0.00 3.15+0.00
Sodium chloride (g/100mg) ™ 2.11+0.98 2.13+0.92
Sugars (%) 28.82+0.92 28.80+0.68

Remark "~ mean values with different superscripts in the same row are significantly different (p <0.5)

™ means not significantly different (p > 0.5)

2. mMsianszuumMsHdaveasdutudiSasuiianUialuieunazihma
2.1 wamsverensnanteauzmtutuduiaguiianuiinalefouuarinia
fuit 1 Ao nsiiuvsinanisnaalnefmusliuSinandndueiidmin 3.0 way 5.0 Alandu
Tngldvsoaunuaauuuiiniln aunm 30 x 30 wuiwns lunszuiunsendessnnuieuan
szuulovilguvgfl 85 ssrmiwaldea uiu 30 Wil wud1 wandasiilendafuogaditedidny
M9adif (p < 0.5) nuan1sfnwuandiliugl nszuIun1snaniinasdonaAINAIUNILAIN
TnglanizAdvomdndoe wid1d L* a* waz b* findenieaiiofidunnisfunisadi

wANUSEIEUAMEBEIERINUIT SAuuanA1Liiswantos Layn15U818n1SNARTOLTUL

a

Wadudusagunantsinalefenuaziinatmin 3.0 wag 5.0 Alansu laiduaderinmunin

@

AIULANLAZRAUNTE FeMN3197 2 (Table 2)

Table 2 Physico-chemical properties of ready to use concentrate reduced sodium

and sugar tamarind sauce in 1 step scale up

Physico-chemical properties Total weight 3 kg Total weight 5 kg
Color: Brightness (L*) 19.20+0.80° 17.68+0.92°
Redness (a*) 8.20+0.86° 10.08+0.86°
Yellowness (b*) 7.28+0.96° 6.12+0.90°
Water activity , a, 0.800.00 0.800.00
pH ™ 3.1420.00 3.1420.00
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Table 2 Physico-chemical properties of ready to use concentrate reduced sodium

and sugar tamarind sauce in 1 step scale up (cont.)

Physico-chemical properties Total weight 3 kg Total weight 5 kg
Sodium chloride (¢/100mg) ™ 2.18+0.84 2.20+0.96
Sugars (%) ™ 28.80+0.68 28.80+0.68
Total plate count (CFU/g) <10 <10

Yeast & mold (CFU/g) <10 <10
Bacillus cereus (CFU/g) <10 <10
Clostridium perfringens (CFU/g) <10 <10
Escherichia coli (MPN/g) <3 <3
Salmonella spp. (in 25¢) ND ND
Staphylococcus aureus (CFU/g) ND ND

Remark * means within the same row with different letters are significantly different (p <0.5)

™ means not significantly different (p > 0.5), ND mean not detected

22 wamsveIensaAnteauzututuduiasuiianUiinalefuuarinia
$uT 2 TnenfiuUsinauinswanlsindadaeidumen 100 was 200 Alansu Ingldwseaunuaa
WU Tn 1 40 x 40 wuRwes warldnszurunsandemiloududuil 1 wuit nsvene
ananmsnandu 10.0 waz 20.0 Alandu finaserdwasUsinanidase (p <0.5) Iaen159818013
ranan 10.0 Alandudu 20.0 Alan3u SinalrUSinanihdassiniy wasanruaitswazauy
Adosanas Yuie nandueiTiEdusenuAwnnTY wilsiiinadediarudunsa-rs Usuna
Tofeunaelsd UnaniniauazuTinuqdunidvemands (p > 0.5) fams1eil 3 (Table 3)

HaMTILATIERIRUsENEUMALALinud NszUIuMINaniinad oesAUszneumnaallogsditudfgy

v
=

NEdR (p < 0.5) Tnun1svgnemasnisnaniinaliusuiannuiunazaisiulamsaiiuiu

Usunasladunasionanas wazlifnasausunalusiu fasns1en 4 (Table 4)

Table 3 Physico-chemical properties of ready to use concentrate reduced sodium

and sugar tamarind sauce in 2 step scale up

Physico-chemical properties Total weight 10 kg Total weight 20 kg
Color: Brightness (L*) 19.10+0.90° 16.28+0.90"
Redness (a*) 10.42:0.26° 13.42+0.62°
Yellowness (b*) 7.38+0.30° 6.28+0.96"
Water activity , a,, 0.80+0.00" 0.82+0.00°
pH ™ 3.15+0.00 3.15+0.00
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Table 3 Physico-chemical properties of ready to use concentrate reduced sodium

and sugar tamarind sauce in 2 step scale up (cont.)

Physico-chemical properties Total weight 10 kg Total weight 20 kg
Sodium chloride (g/100mg) ™ 2.20+0.20 2.18+0.42
Sugars (%) " 28.80+0.68 28.80+0.68
Total plate count (CFU/g) <10 <10

Yeast & mold (CFU/g) <10 <10
Bacillus cereus (CFU/g) <10 <10
Clostridium perfringens (CFU/g) <10 <10
Escherichia coli (MPN/g) <3 <3
Salmonella spp. (in 25g) ND ND
Staphylococcus aureus (CFU/g) ND ND

Remark ° mean values with different superscripts in the same row are significantly different (p < 0.5)

™ means not significantly different (p > 0.5), ND mean not detected

Table 4 Proximate composition of ready to use concentrate reduced sodium and

sugar tamarind sauce in 2 step scale up

Proximate composition (%) Total weight 10 kg Total weight 20 kg
Moisture 55.25+0.82° 56.06+0.82°
Ash 5.20+0.98" 3.82+0.48"
Protein 2.20+0.86 2.26+0.90
Fat 1.98+0.90° 1.06+0.64°
Carbohydrate 35.33£0.42° 36.40+0.76°

Remark * mean values with different superscripts in the same row are significantly different (p < 0.5)

"™ means not significantly different (p > 0.5)

a o 14

Han1sSeuisuAInmnmMnIAiinIen ke RUNIdveNdn Anaiannsueny
aunan1snaniugnsiusuukandliiiugn nsvenefiainisuaninaseaunineiud Ysuna
Vdass uavesrUsyneuaeiivaw@ndas uilifinasormudunsa-ans Bualudounaslss
U%mwfwmaLLas@mﬂﬁwﬁwquauw%'é FeonadunannAndvenionzvumlilaed wenaintu
InmMsinssesusznaumanilnsUszanamemansusnuii SUsunalusiuiuasiia
amundunsa-rng 3.15-3.20 vhlinmsasuidamesdiifnnnujatensifinddiaaiauuy
Heulniwabidioulsdfotuldonmszassodiimalsiuellmnausuduiisniased

seauandunin-A1g 5.0-7.0 (Pornchaloempong & Rattanapanon, 2020) uasenglsiniu
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Ha9INN1TUsELludNBausUTIN U INARANTINUIT KARSMYiSiAuLAnA1esAALanteY
wagldunnsnsiugassuiuukasnsuantuseAuiosud iins

fefunssuiunandnreauzendududisoguiianUiinalufeuuasimannuze
vuaninsaiionsresendsndudannsasililey fagaunimvesingav loud winung
waznszien tludaiudniiliuis dulianden thduwauiomeldlusioaunuaa vl
sndelussunlademmfeunnszuulethiigungd 85 esmmwadea uu 30 wifl ussldnn
uilafisnidoud Toeh udwiliBuiudt wwldnantasiifnunmesiiuasdanudaonds

3. miﬁﬂmmiLU?iEJuLLUammmwmaﬂmﬁmﬁmeﬁ%ammmLsﬁu%ufhﬁaguﬁamﬂ%mm
Tofsuwazihmannuzauvmulussniemafoinw

a

HaNsANYINISIUABULAaIR M NKERTUeINUT SEEsaNISivLasaUV

Y

8

maiusnniinarenmuamvemansueiduiuarUiinuihdasy Inedlendnfusilongmaiiu
Snwuutuazdnalidiauainanasainaliieuduiunuardmdenfviuegied
DIGREIIRNGRI wazaviuataaunuiian T s iudnud 40 esrwaifed wenaintu
pgmafvinndadnaliiinardasslundnfuridutudntosusayiuafitaiauiianne
nafiudnwil 40 ssriwaiBea (0.80-0.86) sstlonaidlesnanussatasiuuuvinufdngly
Aansddsuntasiiniussefusidnuuzdu luvngiissornainisifuiazaamgiinsiy
Snwliifnasionsusndu (wiilaifusnuindasasiuuni 6 dUani awusingdlauiin
Aamhvessdndueidniies) Anudunsn-ne (3.10-3.15) uazU3umnsa (0.17-0.21) 818013
FusnwuazanznafuinminaliuinadunistmuauasUsinubaduas ity
uiogluinausiunnsgiuesHandnet (1en.1317-2538) UsznAnsznsi9as sugy atuil 200
w.el. 2503 Boswadlunwuzitaain wazUszn1Ansznseas1suay atufl 201 wa. 2543

v
6 o

Fermualituiinagduvidiamaliiiu 10° CFU/g fnssil 5-7 (Table 5-7)

Table 5 Physical properties of ready to use concentrate reduced sodium and sugar

tamarind sauce during storage

Time L* a* b* a,,
(weeks) 28+4°C 40°C 28+4°C 40°C 28+4°C 40°C 28+4°C 40°C
1 19.10:029° 19542056  1052:090°  10.78:0.80°  7.78:0.70°  8.18:0.79°  0.80£0.00°  0.800.00"

1863:030°  19.13:030°  1097:092°  11.0320.53°  7.96:0.93  890:0.93°  080:002°  0.80+002"
18.68:074°  1843:047°  11.80:054°  13.40:0.74°  8.02:0.66  9.12:0.16°  0.80:0.04  082+0.04°
17.52:060°  16.14+0.15°  1192+0.65  13.78:054°  8.86:0.16°  10700.80°  080+0.00°  0.82+0.00°
1663:022°  1576:076  13.40:080°  16.100.81°  95620.23°  11.03:033  0.82:0.00°  0.82+0.00°
16.18:096°  14.10:056°  1380+073°  1671x0.55  9.98:0.96"  1287:051°  0.82:000°  0.8420.00"
1520:085"  1229+055  1562:¢051°  17.81:070°  10.18+0.54°  1248+058°  0.82:000°  0.8420.00"

©® N o R W N

14.87:055"  1287:073°  1638:056°  1817:075  10.48:0.19°  13.10:0.65  084:0.02°  0.8620.02°

Remark *“ mean values with different superscripts in the same row are significantly different (p < 0.5)
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Table 6 Chemical properties of ready to use concentrate reduced sodium and sugar

tamarind sauce during storage

] pH Acid content (%)
Time (weeks) 28+4°C 40°C 28+4°C 40°C
1 3.1520.00° 3.15+0.00" 0.21£0.56" 0.20£0.80"
2 3.15+0.00° 3.15+0.01° 0.20+0.80° 0.20£0.65"
3 3.14+0.00" 3.15+0.00" 0.20£0.18" 0.20£0.72°
4 3.130.02° 3.140.02" 0.19+0.48™ 0.19+0.60™
5 3.130.00” 3.14+0.00™ 0.18+0.71° 0.19+0.64"
6 3.1120.00° 3.14+0.01% 0.18+0.30° 0.18+0.22"
7 3.1040.02° 3.1340.00° 0.18+0.12" 0.19+0.16™
8 3.10+0.02° 3.13+0.00° 0.17+0.20° 0.17+0.80°

Remark °“ mean values with different superscripts in the same row are significantly different (p < 0.5)

Table 7 Microbiological properties of ready to use concentrate reduced sodium and

sugar tamarind sauce during storage

Total plate count (CFU/g) Yeast & mold (CFU/g)
Time (weeks) S S S S
28+4°C 40°C 28+4°C 40°C
0 <10 <10 <10 <10
1 <10 <10 <10 <10
2 <10 <10 <10 <10
3 <10 <10 <10 <10
4 <10 1.0x 10° <10 <10
5 <10 1.8 x 10° <10 <10
6 18x 10° 20x10° <10 <10
7 24 % 10° 1.2x10° <10 <10
8 1.0x 10° 18x10° <10 <10
anUsena

Woanauddeiidunisfnwiiienianiismvunzanlunssuiunisnangeausuny

JududiiagufianUsunalufsuiaziiniaainuzauninuiondnuas negonl T digg

o—

v '
(YRR Y a o 2 v = =

AalundndugidedesinunmasinazUaendeseguilaa naannsfneinuil nszuIuns

q

nandnalindnsardauaniuduanssnudadueidueuu Feradunauiainaunin

o
LYY

AudvesingAunan taun iWengviuvu usldfinadenmunnduninuaiivaryaun3d delu
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nszvIunNanddeshinudAyiunismuaununNdndwl WeanauuUsUsau annis
gaudenlddnluainnszviunisnda iielildndndamindaunin wazadrearudulalunis

q

@

Uilnn Geanunsnvilalag 1) msdmdenuaznismusununwingiulneiamy inghuvaniivh
TAnnanfuidslunuifedae Weusrmmiusninsadanistiuusamnimenayinldenn
dosndaruiuslsvesendgs dafuisonafesimuniudiimesenddedlureuniianunse
gousuld 2) nsmuguamnmlunszuunsussy dmdvauifeddadunimanlusedy
YwAnavIeRsgnamnTIN datunismuauauamishldlaensldnssideuuussuula
Geanunsonuautafouazanngldfininisilussuuda lneanAdedidunmslénssuiunis
sudeseanufeunnsrulethiiguvnd 85 ssrmieaidea uiu 30 wif lunruraunuaa
faatn wdwssqldnaudilaiisnide aunssuinisnanues Chunlakan et al. (2019)

HAIINNNSANYINUTY Ioaumginindy 100 asrnvaidea luniseinideuiu 30 uiil ieaned

o

a a o

i lrindndaainunmuaranulasnfieann1siuourestioqdunsd esnudnduel

q

' v
a o v o

dnaglunduemsusziannsadi dUsuauidasedindt 0.85 uazduTualusiuey faduy

V7]
XY v

ASTUIUNTATD1991NN 100 parwaedls wiaddadldianuuuinwenazanunsadudanis

v

Winenauvidnelsa denndeiun1sfnwves Ruchikachom (2005) lgaumnil 85 asmigaidea

w30 wdl lunsewendindausiveaiifas Fuilindndamifiongnisiusneiui 5 dam
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