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Mixture Design Technique of Dried Fruits in Puffed Rice Bar for ASEAN Healthy Food

Uausgns gr550uaA’ WIATY WaNzUT I5TANG Anenuy’ waztinans dalalun”
Piluntasoot Suwannalert', Narissara Wangmanao', Wirasak Somyana® and Naksit Panyoyai'

UNARta

ﬂ’.hq‘wmmmm@iﬁuﬁqﬁmm\iLﬂum?qmﬁmm’mm?LLﬂigﬂlwqmuﬁme@mmmzﬁ“ﬂma‘m?{ﬂu%qaum‘ma‘
e RuNEASneTvsl nansusTddaunamaniduasdaunumenlinansey sy nglaglasiluaziaansiv
e thanuaniuaeldufefidrmaandreununaeunalugiinaendeu Wud ndaemin sziaseuuis uazaguuss
framaiianseenuuumsmeaeuLLaNKaldwisausin Iddndaulnaiwminfivmnzan A uzaihseuuiienaz 6.41
ndramnasay 6.06 auuiefanas 11,53 uazdrunanau < ldud dranesfenas 25 $1118nasas 10 1anafesas 4
wininnesfesas 10 fadenanziuldenfenas 9 nglaalasifenar 16 nanfiuananaienay 2 NaRSsTHABMET-
WBATIAT 0.63 A NTUIREAY 4.53 Awaseenlas 5.93 ﬁ@%ﬂ%’mugaﬂrﬁi@m@ﬂfumamﬁmm’ml,ﬂfaz‘q“uﬁmmﬁwmﬁq 44.52
Haiu YFunniqdunstlgmuninauunsgauguaudn dalsd wasstywadauria (uee. 902/2559) memmﬂmmiﬂuﬂ@u
TUeMN9LETNQIN NI @mmmﬂmmmiﬁ%Lﬂmw’“luﬁmﬂﬁﬂﬁmmaﬁg’]ummiLﬁﬂuﬁwﬁ“@Haimmmimamﬁm%
pérefuTinanluszmAngueadeu wod ndasueTiauIndsuiazlagusinds Taglunilenieniing 25 nf I
W99 90 AlauAaed 1ana 3 n5 lafu 1 5 TnAew 55 Tadnin gnaaaudnangininendaulinisaeniu
WA FunuannzaaniueTiineldfe 4.87 vwlne
ANRNATY: N19BANULILINNINARBILULEAN HA TR d1onesdnuvia anmnsgann anwdeu

Abstract

A rice bar made from fruits and puffed rice was locally processed using a formula based on the “upcycled
food principle”. The product used rice crumbs fried until crisp as the main ingredients, and other minor ingredients
(cereals, glucose syrup, Halal gelatin), and dried fruits (banana, mango, raisin) suggested by a survey of ASEAN
respondents. The mixture design technique for mixing three dried fruits was applied to reveal the optimal mixed fruits
proportion of dried mango (6.41%), dried bananas (6.06%), and raisins (11.53%). The other rice bar ingredients were
puffed rice 25%, oats 10%, white sesame seeds 4%, pumpkin seeds 10%, Mung bean 9%, glucose syrup 16%, and
halal gelatin 2%. The product quality analysis revealed water activity 0.63, moisture content 4.53%, peroxide value of
5.93 milli-equivalents peroxide per 1 kg food, and texture analysis indicated hardness of 44.52 Newton. Microbial
content was up to Thailand Community Product Standard of fruit vegetable and cereal bar (TCPS 902/2016) and
ASEAN Guidelines on Limits of Contaminants for Health Supplements (2021). Nutritional analysis results from the food
standard laboratory compared with the nutritional facts of the similar products in ASEAN indicated that the formulated
product was lower in energy and fat, based on 25 gram samples. One standard serving contained 90 kcal, sugar 3
grams, fat 1 gram, and 55 mg sodium. The ASEAN sensory testers generally accepted the new product. The cost of

the edible rice bar was approximately 4.87 baht.

'neRTgeavnesHineng Ansmatuladnisinees swianendusaspdeslud 8. wiEy A, Feslud 50330

1Department of Agro-Industry, Faculty of Agricultural Technology, Chiang Mai Rajabhat University, Mae Rim, Chiang Mai, 50330
“neRTATHgA1ART ANANENNIEARNNT N AneAtsaAYdedlual 0. Wes a. @aslud 50300

2Department of Economics, Faculty of Management Sciences, Chiang Mai Rajabhat University, Muang, Chiang Mai, 50300
*Corresponding author, E-mail: naksit_pan@cmru.ac.th


mailto:naksit_pan@cmru.ac.th

King Mongkut's Agr. J. 2022 : 40 (1) : 48 - 57 49

Keywords: mixture design, dried fruits, puffed rice bar, healty food, ASEAN

AN

d19umnu (sticky rice cracker) 32 WIUAA NADNNNANNNINTIIUNAATDUITNTU (N, 36/2562) (£11Inanu
AT UNARTUTRRAMNTIN,  2562) TN anneinsildandamimnilsgnunuaniutnaldd dhin dhaslne
hana thngdi inde 9 shlsdussiunanauidegunssau 1 silvinlsfusks dhamenldign Ugsussnindaaisiaqea
f19 7 (Figure 1a) lunszuaunisudspdnaunuseddamiaguaududunein duneduthnes dSwdadedlval wu
Fraundviuaninlusswinnismnudefatas 3-5 Anduiun 5 ﬂimmuiuumva@umm@mmf;LLmummv 100
Alanin Arusndugasn 10 umsienianiy Fapsdnumilideilumensnafiasiiudnanesnsey fnduves uasdinm
sl 20 wmsleRTansu (Figure 1b) ﬁqﬁumm%ﬂ\nﬂmmﬂ'ué’f;ﬂmiﬁﬁLmzrﬁmmmﬁiﬂLﬂumuﬂa:ﬂfawﬁmmﬁmﬁm
GIIRIN v‘fﬂﬁﬁ:ﬂ@ﬁmﬁuﬁwﬂu 150 wmseAlansulnsslssusiadannalifasiu sty eifunmA tnguine
?'?NL‘ﬂumqL‘ﬁ@ﬂmmilﬁﬂqﬁumwimiaf’w%u;;’{u?‘ﬂﬂmjulmi u@nmnﬁﬁnﬁ@uﬁmLL@:;}’U’?‘TﬂMﬁﬂmﬁ@wﬁﬂu iy &eplus
wnads Bulailide Aueunaiinveafindedlnllfeuaulasmsfasiugiuuiiequnin (nealthy Lanna food) Fefl
wpaeds Whunaldsnfe ualiiing q SeeisRuszanana fiazaonuinisilng iy Soyfasaunis (cereal bar) aandnn
%'\1Lﬂul,mmfi’mqﬁuiﬁwﬁwmﬁzﬁﬂﬁﬁyﬁnmmﬂumL%ﬁw (AueRdandnslng, 2560) Teandnsiueidounulngludaqiii
filszneunisinandeeansesiuluau uasilssmeaandou wu Aalls Ruauin wasiunan (3350 Sauwninde, 2563)
sodAadulamaiiaunaguauingaddaunudasnsianndnaiudieuusi Waueduudan

m“ﬂm?Lﬂ?ﬂlﬂufmqﬁummimﬁ@ﬁqLﬁ@mﬁﬁwmmamﬁmﬂm (upcycled foods) FuunAenifisenadaeiy
nefnwdaanden  launmsthdrgaufivaeannnsulspuansnesfaimeedavinsuun 14l feaieudnsnstn
ﬂjﬁmLmumiﬁﬂﬂﬁqimLﬂ@"]ﬂi”‘imﬁ (Zhang et al., 2020) Faunissugeduuanie Idun nsensaUNARS et
(upgrading) uaz mi‘mqmamwﬂmmmnaumiﬂw (recycling) Taqiiunudnudnsiusfamesnatlssmananasiad
Wauuanudnnisl iy snusslurdeadmdi  (cold  press) annuaws iz laldnnmsginllammie
Weasanauen Ll,ﬂ\‘immam@’mn’mmm@@ﬂumimmlﬁwﬁ viseftyNTeAu (snack bar) arnninaesdaanalunig
B@mLﬁﬂfﬁ@muﬁqm‘iﬂiﬁmmmﬁu‘lﬂmm? (Omni-recipes Admin, 2020) n3lddanaasdunzeRinlun aWmuSy Wi
(iennsal Aaazihla uazaiz, 2663) nrsuananauinvasiidlnalundugulul 7 (ang 13-23 i), nau v (24-39 1),
waznguiuiiyuines (baby boomers) a1t 55 ﬂmuiﬂumwmu’l@m‘lumm@ﬂmmmmmn@mmmmummimmmmn
maanuARfaflvl daunga X (21 40-54 ) fanaluidespnnanlaeniavesidnsinst (Zhang et al, 2020) Fariu
melsifayaiiuinienmslmesdnineiaganin puazenn daenssa (rational messaging) Auduunamily
nsadunnstenfNART e Iunsaf g lnan s deuingAuememie duaiafiequnin (Bhatt et al.,
2020)

mu’ﬁﬂéﬂqﬁaqﬁi’mqﬂi:mﬂuﬂwﬁﬁLm:rﬁmLLmu‘ﬁmmwmLﬂuﬁmwmLﬂuﬁfmqauiuﬂmﬁﬂmmmmuﬁuN@iﬁ
wisatlafg LLﬁaﬁugﬂLﬂuiﬂwmmmlm@iﬁuﬁqﬁmLwiq‘lim‘l,%mﬂﬁmmiﬂﬂnLLuumi‘wmmLL‘uummu ANHIADININN
WANEN  qaTaanen  AuAmwinguInig - uazneasunalssamdndaainimaasululszmalnauazlszinaly

q

BT INTIFWUNINARFe M NARA I waznaulaeunlasnuinneansinelidunan 3 neu



50 MIANTINEATNIZADNNAN 2565 : 40 (1) : 48 - 57

Figure 1 Sticky rice cracker (a) and puffed rice as a by-product (b).
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Table 1 Mixture design of dried fruits to produce puffed rice bar.

Dried fruit (% w/w)

Treatment
Dried banana Dried mango Raisin

1 (B12M7R5) 12 7 5
2 (B4M8R12) 4 8 12
3 (B8M8R8) 8 8 8
4 (B5SM12R7) 5 12 7
5 (B8M4R12) 8 4 12
6 (BBM8R8) 8 8 8
7(B4M8R12) 4 8 12
8 (B5SM12R7) 5 12 7
9 (BOM11R4) 9 11 4
10 (B11M4R9) 11 4 9

Note: For all Treatments, B, M, and R means the weight of dried banana (w/w), dried mango (w/w), and raisin (w/w), respectively.
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1N FUUNAILAIN 0.44-1.41 LW SunWeduuis 0.60-1.80 LW ANvanasuaAfian 0.62-0.69 wazAAINITY 27.43-52.96
fasu wud luiluusansly Figure 2 fifsnnumzainseyusts aglutndeeay 3.36-12.99 nanennieuay 4.35-10.93 Az
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Table 2 Dried fruit cost, physico-chemical, and overall preference of puffed rice bar with three dried fruits.

Dried fruit cost

Treatment (baht/ 100 grams) Water Moisture Hardness Overall

activity (%) (N) preference
mango  banana raisin

1 (B12M7R5) 2.29 0.45 1.80 0.62+04 457 +£0.6 52.96 £ 0.5 6.35+1.0
2 (B4M8R12) 2.46 0.91 1.19 0.67+04 4.70+04 4523 +0.5 571+1.2
3 (B8M8R8) 2.48 1.39 0.60 0.69+0.2 448 +0.5 29.36 £ 0.2 588 £1.0
4 (B5M12R7) 2.46 0.91 1.19 06704 470+04 4523 +04 6.47 +0.9
5 (B8M4R12) 3.94 0.94 0.60 0.67 £ 0.1 442+0.2 27.43+0.3 6.00£1.0
6 (BBM8R8) 4.04 0.44 1.16 0.65+0.3 469+0.3 42.52+0.5 6.35+1.3
7(B4M8R12) 4.04 0.44 1.16 0.65+0.3 469+0.3 42.52+0.3 564 +1.2
8 (B5SM12R7) 1.01 1.41 1.13 0.67 £0.1 469+0.3 33.61+0.3 476 £ 0.6
9 (BOM11R4) 1.02 0.85 1.80 0.63+0.2 423+05 4482+ 0.4 51108
10 (B11M4R9) 1.01 1.41 1.13 06704 4.40+05 33.82+0.5 517 1.2

Note: mean = standard deviation.
For all Treatments, B, M, and R means the weight of dried banana (w/w), dried mango (w/w), and raisin (w/w), respectively.

FUUARNAL  NENNeUWI (A) ANNIYINeERAe 0.01A+0.01B+0.01C R’=1 ( p<0.05)
AANEAIN (B)  ANANVNUNIEAD 1.91A+0.41B+0.40C R* =1 ( p<0.05)
AU (C) ANNNIVNUNLAD 0.59A+2.40B+0.60C R® =1 (p=0.05)

ANBINATLA AT ANNNTVNNLAR 0.07A+0.60B+0.67C R’ = 0.8651 ( p<0.05)

ANANNLIY ANNNYUNEAR 23.52A+60.65B+36.19C R® =0.8430 ( p<0.05)

BUNIUANNTY dNNNTINUNEAR  4.45A+3.60B+4.05C+1.44AB+0.87AC+3.68BC R® = 0.8160 (p>0.05)
ANTALTALIIN ANAIINUNEAS 4.62A+5.20B+4.41C-0.52AB+6.27AC+6.05BC R? = 0.7855 (p>0.05)

A: banana
19

hardness: 30

hardness: 50

20 4 18
B: currant C. mango

Figure 2 Triangular layout for 3-dried fruits to optimize puffed rice bar.



King Mongkut's Agr. J. 2022 : 40 (1) : 48 - 57 55

Al Shandaugnsdnanesuannalduiadauislsznausion wedusuiasas 25 4nldnfeuas 10 waainnes
$% al/ a A v $% o Y a v 1 v v
foray 10 talsaanznlaenianay 9 nanfeusy 4 nglaalaiufasas 16  warRuaaIafesay 2 nzieuwivsenay
6.41 ndnaanfaaay 6.06 ejuuiefanar 11.53  ihdhsdeuaesingausnainhivinnsw@slusian 2 41 ivenaaey
ammm’]mmmmmﬁmwmmmﬂmmmh Imﬂmmmnmimm@mtﬁﬁumaunumﬂm@’mmimmﬂ (predicted
value) WUINAAELALENTIANARAARELANN AN ETaE NN data 10 1 mammimmﬂmw 1 NARAUTTHAN
NAMNATHAATIAR LAYANANLTY WINAU 0.62 WAy 45.18 WiauiuAnugleAa 0.65 way 48.50 ANANSL Anluiatay
ANNARTIALARBLANNDWBTLEATIAR WAZANANLTY 4.62 WAy 6.84 AINA1SU wanadnannistildriunels wenannil
£ a Qy o 1 [ Qy = o/ a o/ '8 £ o/ o 1 dl Qy £
FUUNNINARTUAY 25 N3N WL 4.87 uw/Au wWisuiauiusmanaaineiad e iuaImnei 15-20 Un/au fu
NTHMBLWIG 1.10-4.04 LInIFie 25 NFN FUUNAUAIN 0.44-1.41 Lnsia 25 n§N Fuyugninm 0.06-1.80 LU nsa 25 niu
Feanvnaguauannsliuatinaesingaulaiieiinauananiusiiaadensinensuuiarin lsunedouldld

nsAAszrANLlaanfeRARAuY NsALSNERARA NI AMAIMISTATUINS WAZNNSRANLLLLTTINMIN

mﬁmmw’%’ﬁfmmmam@iﬁuﬁ’q@”mLwi\‘iﬁﬁmmqmﬁum ihliinazirniaenianiael Ae asnaifiandu
wazAwasaanlas wudd m@ﬁw@:‘V\Imﬁ@ﬂ%uﬁm@ﬂuﬁ@umﬁufmqﬁu 1 uazdhn S5 1.53 lalaeniu s
Alansurdnsiost uaz Awesoenlaamiiudaiildnaianauiilundadust 5.93 Hadnfuanyatrantanfunansioet
%'\‘1”1,34'Lﬁumnmmﬁsmmamﬁmmmuﬁﬂ nalsl uazstyiesauie fitmuaeswanfiendu 20 lulnsniuseRlaniundnsioal
waz Aunefeanladluiiu 30 Hadnfuanyadllenianiuudndned Anamefuaa?itnliiiy 0.85 (WuT. 902/2559)
(fineunnasgIuEARTTgRawngsY, 2559) AnwesaenlasesnAnnsnaunushusnanna ke s
anntuideiusnuwandneiliung 3 deulugesgiidanvens gruvni 30 esrnaadua laafipwindu 7.53, 12.77
uaz 15.58 Aadnuanyadienlaniuudnsioat dAntemesieniinn 0.65, 0.67 uaz 0.69 muaiu edfulium 1 deu,
2 1AOU LAY 3 IARUANNAIAL

mﬁLﬂmw’mmﬂ@@mﬁﬂumamﬁméﬁﬁlmﬁuoﬁ”ﬂu@ﬁuﬁﬂfﬁwm waz Basflaysn wu 40 lalatiseniu uar 2
Ialatifansn muansu dau Salmonella, Staphylococcus aureus, Bacillus cereus, Was Escherichia coli ﬁﬁl\wﬂuﬂz\ju
faﬁuﬁﬂ‘ﬁ@‘ﬁmimamﬁmm’mmiﬁumm@ﬂ@uiﬂwumwu%ﬁwummmﬁmwﬁmﬁmfm’ﬁmuﬁn palsl  uavstyivadnuvia
(W, 902/2559) (z@ﬁﬁmmmmﬂmmﬁmﬁmm’ﬂqmmuﬂﬁu, 2559) LArABAARANLAINNLARAAEMANN (Association of
Southeast Asian Nations (ASEAN), 2021)

N3RAZAIAT N INTUINIT LA NS WTBSN AR T NesHaN A lluksdaure  wudn fwdenusiaviis
wietdlna (25 nfu) Ae 90 Alauaaes wauWauiUNARTTRYNTS AL lWiaIRA IAa N RN A TY (RapTdS
wnaide aulatlide ne) wudn sandueiEanaalingeny dssanns 90-120 Alaunae? se 25 niudelndiAeetu nsld
nalsfeuuefudounandiasanlafuuasndenuad)  uRafusy RS wiesna @ ARdaunanwldnomiln
24% BUNNIAN 18% wzawlan 18% aquuwi 18% while 8.5% waznglaaladll 13.5% lsndean 93 Alaunae?
(Agbaje etal., 2014)

nsugnstayalnauinis (Figure 3) asuuussqsineilugluuueaningtananisaazidsAnNaI lasTuama
TWaiu Astulansn dhma wadimien dailudaiaananie uaasdeyaamzndee dima ladu waslndeu Ay
faear 5 forar 12 fa8AY 2 WAYIREAY 3 ANNANAL muﬁ?mmﬁLLu:ﬁﬂﬁu‘i\Tﬂmﬁiﬂquzﬁm%ﬂﬂu”l,m&%mﬁimﬂ 6 il
(Thai RDI) TagiAnanAuABINIIwaNuiuay 2,000 Alaunass Insuamedayaluuuanenaugeassqsist (Figure 4)
Lmvmmmmﬂummmumﬂmm@ﬂwmmmmmwmmmLmsnm gy fvaliRladuteandnfesas 10 thaateand
Faeaz 20 LL@vTGﬁLmﬂﬁJu‘ﬂﬂﬂm 400 Haan5NAa 100 NFNLARAW (Nutrient Criteria HCL Malaysia, 2021) ddanauuana
wasiagaunddelutestu wu dawilduthaes dalsdiued dravesiia ‘7%mﬁ@mnmiﬁﬁmLmummmwﬁu
L‘ﬁ'ﬂ‘lﬁ’mamﬁmm“ﬁﬁﬁuu@x%’@g@ﬁﬁﬂu’l@mnéﬁu ‘1;“\1ﬁ‘imuﬁ@ﬁ;muvlmmmﬂ34"n‘m@“mﬁﬁ‘ﬁ’mgmmﬂlﬁt,ﬂummﬁqﬂqmﬁl@



56 MIANTINEATNIZADNNAN 2565 : 40 (1) : 48 - 57

\Wanaerufuslnanduinvieaiasanaalugiinirendiew 2en1siusesinsgiuenmsesdssmasig < Tuninae
aT8U 111 81a1a aaninguinig wazaansnaunsindulidanlalugineedaullWmunnaadoefinaganinle

=9
dgUuanisdnn

k3 ¥ Y o 1 ‘ﬂl 1 ‘ﬂ” Y o o o ¥ k4 o Y v o

dranesnanunaliuviidnuianaiduenisdneiildwmunsiuing Miasd1ounuainnisituiadoandanu
wasanfineumanlinseuuaznaniusnying uald Ussarudounandaenglaaladuuaziaaifiu ndasiusiiaoulasnsdt
Ifnunananueiial nenn uazqadainaainiuun lusnsgunandusiguewin wall uasfyiadauiaresingd
aanPRITLNIRTgIUNARA g E ey Nadauivzesdssinaluendauniuuaninsguienld n1sdmszinuAInig
Tnaunis wandsilindsnuuazladiuisunanindnaniuesiiyfadauianamireluginineideu nsaeniuaes
AnaasunAndgiTnasT A lugRnaedsulinissenfundndneiszAute Lz lsaTAnauanies Weduda
nsay uazvandnones uenaniliuansdeyaaainlnauinisuazaainaniaivededesyaivagann

Nutrition Information
Serving size: 1 bar (25 grams)

Serving per container: 1

Amount per serving

Total energy 90 kcal

Percent Thai RDI

Total fat 19 2%
Protein 24g
Total Carbohydrate 9 g 3%
Sugars 449
Sodium 55 mg 3%

*Percent Thai Recommended Daily Intakes for population over 6 years of age

are based on a 2,000-kcal diet.

Nutrition value per bar

N NN Yy

Energy Sugar Fat sodium
90 4 1 55
kilocalorie gram gram milligram

*calculate as percentage of maximum intake per day

Figure 3 Nutrition label and GDA label of dried fruits in puffed rice bar.
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Figure 4 Dried fruits in puffed rice bar (a) and package design of the puffed riceberry bar (b).
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