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10:90 Jumzaudmsunisudnleiisadrenadramieam

AndnAsy: woulnleeiiu 41ievtawmiledni wuedisawansin Teiise

*
fieulyifinsie: E-mail: jatupat.sa@bru.ac.th

Un 16 adun 2 AINgIAN - SuAN 2562 MFAITNATNIEATUY 229

Volume 16 Number 2 July — December 2019




Prawarun Agr. J. Volume 16(2) 2019, Pages 229 - 245

Product Development of Black Glutinous Hang Rice Yogurt
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Abstract

This research was aimed to produce healthy foods in the form of regular diet which was
accepted by consumers and yogurt is a healthy product which is popular among children, teenagers,
adults and elders. Firstly, yogurt from black sticky Hang rice which composed of the different ratio of
black glutinous hang rice milk (BGHRM) to cow milk (CM) as 0: 100 (control), 10:90, 20:80, 30:70 and 40:60
was conducted. After that, they were determined for chemical, physical and microbiological properties.
The result showed that the yoghurts were not different (p>0.05) in pH, and total acidity contents. It was
found that yogurts that were prepared from BGHRM with the higher BGHRM:CM ratios led to the more of
an increase in viscosity, total phenolic content, anthocyanin content and scavenging abilities in yogurts
(p=<0.05). All formula of yogurts revealed that the number of lactic acid bacteria ranged from 8.34 to 8.75
log CFU/g. Yeast and mold were not found in the products. All products were sensory evaluated for
liking scores (color, odor, taste, texture and overall liking) by using 9-point hedonic scale and used 30
panelists. The result indicated that BGHRM (10): CM (90) yogurt got the highest acceptability scores of
color, smell, flavor and overall liking. The results showed that BGHRM (10):CM (90) yogurt got the highest
acceptability scores from the panelists in moderate to like level as same as control. Consequently,
yoghurt added with BGHRM: CM as a ratio of 10:90 was suitable for black g¢lutinous Hang rice yogurt
production.
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Tnatamzledisn (yoghurt) Sadundndasiuuiils
nnTEUIUNISUTnFIgaunId farunsaaing
nsawandnle WU Lactobacillus bulgaricus wag
Streptococcus thermophilus 3slésunseensuin
Lﬂuqauﬁéﬁlﬂaamﬁa (Generally Recognized As
Safe; GRAS) (Tanganurat et al.,, 2014) Imaﬁ;au‘w%é
szdeshmaunanlnaluudliidunsauanin vinle
Wsfiuluuy Ao 1du (casein) RansUEBUAN W
anaznawduase adelisu Raseu seuu vld
finnzfunsadwiliiisa3en Tnedaudunse-
A190gIEning 3.8-4.6 leiAsaiiuseloviduinune
naneUsens Wy Jeeiueinisviesdn e1msiigoy
vierTieudu Treannnudssanmaiauzideuiion
LﬁEJL?J'EJmsQﬂ Wudu (Chaikulsareewath et al,
2015) wenaniinisuusenledindudszsas
FensEiuMIInuresssuuifuiulsalusine
AIvANABLadAWaTealwden wazdgauluneludu
sssunAifigrsadiesesiuy Fuhmihfidestuns
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Judu wennaniifidisanainudssninnisiin
IsmwL%fmauﬁmaﬂiuﬁﬂé%wj (Unhasirikul et al.,
2018)
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HARSeIgunIN (Chienseng et al, 2018) o
#messenidutniifduvesayndn wazidory
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U130 (gamma-aminobutyric acid; GABA) %7¢
dosfulsafsafuszuuuszam anmnuduladin
AruAusEdutiinalulden (Komatsuzaki et al,
2007; Vansavang et al, 2016) Y337uiin15181417
narnnatgateiugieding (d1alsdiued
T1IVOUNLE T1IVOUUAT T1IVBUNDY T1IreNTuns)
wagtantledn (nauda) wildlunisudndiens
dmsudraniloam Onza sativa L) Hudniid
anvaziau Aetldoniuuandudunsauiisady
Faduuvawesanslunguianlouosd  Tnslanie
ag198sarsuoulnleyl iy (anthocyanin) @19
manaadinaanifiduansinueyyadasy (Chuched
et al, 2007) Hamaudalunisiunisinufisen
9ondLadu (antioxidant) ¥28lul3esuednns
vyudsunszualadin wazvzaonsidenvediad
$719A18 %qﬁﬂiﬂwﬂﬁiaqmmw (Oumaree et al,
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1781900071 Trunueadasie @1uaasiiuin
gunaUszlaudy Jarinyssug uumiaweslsdsain
(1918 7-103) ¥inranse (nrdingea) Laandu
(5 wfinniuan) wazleiisnnieanisisasssunf
(AFT)

2. Mawdeutuutnenstamieas

Tnethdnesduiauiudigdidunan 6
w1, Nttty 40 undl wdainlAlEy
Sahdandudesnsduuesdnn 20 n./an 80 wa.
sgldadondmiensi (black  elutinous
hang rice milk, BGHRM) @wmsuihlulglunisneaass
folu

3. Msuanlansnt1rgsdnamiieonn
drnsvdrunanldluniswanleiisndnigns
Trnutleanivsenevludrvdiunaudisg Tu
Snsdrudevazlasthnindetmidn 1éud dinna
n5e (Bovaz 6) waniu (Gevar 0.5) Fude loide
(5e8a 8) wud (cow milk, CM) LLaxﬁwum%’naw
il Faavsnismaunuuaidastiuudan
gratmileadfisnsidiusngg fe 0:100 (@n3
AIUAN) 10:90 20:80 30:70 udy 40:60 (FAALUAIENS
911 Chaikulsareewath & Korsaked, 2009) ﬁ]’mﬂ?u
thundrunauumiaeslsdigungsl 85 oo 1Ju
a1 10 Wil angaumiilvilviie 42-45 °9 uiITaAY
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4. nsAnwIAUANTANIINIEATINVRIHANA I
Toiisadnansdnamilennn

4.1 a8 AaTzviadvendniugileinsa
feLA30e Hunter Lab U ColorFlex Ez 45/0 L
(Hunter Associates Laboratory; USA) Tagan L* Ap
ApuaInadiARaLe 0-100 Tne 0 Aedsn waz 100
AREYN a* AeAALTYT (-a%) — ANEWAY (+a%) Lag b*
AR (b¥) - Adndes (+b¥)

4.2 Fapanunila nshessiaeieses
Brookfield DV2T Rotational Viscometer lngin3e
megraleinsaldnivuensas Ysums 150 wa. 14
Wiiawes 4 mnusisau 80 rpm BIUNANISNAADS
fivaan 30 3undi

4.3 asaAnsuendavasinanleidn
(Syneresis) Tnedsshagaleaiisnsuau 20 n.
nsewdnensEAEnsanUed 1 1unan 2 v, 91ntuy
Famtnihfueneenunaindedndeiin ud
AU AINITLENFIY011 90 TEL RS A1N3T
AUIUAIENNITATUANN (Cheng et al., 2017)

Syneresis (%) = W; x 100/W,

e W, = dminvesirfuenesnainlelise
W, = Uminvesloiisasuauy

44  mwsidnsazduideduds
wiguAeg19leiisausiargns Tnan1suwdidud
qaungdl 5+1 °w 1uiian 48 vu. InTuLun
Jias1eRdnvazduiloduiadaoiaios Texture
Analyzer 3u CT3 (Brookfield Ametek; UK) slawuas
9In38909 Cheng et al. (2017) A1wn153n Texture

Uil 16 atuil 2 nangaw - uraw 2562

Volume 16 Number 2 July — December 2019



Prawarun Agr. J. Volume 16(2) 2019, Pages 229 - 245

Profile Analysis (TPA) &3agvin1snadiaegng 2 ads
wnumadevesuilan deiawin  Cylindrical
probe 36 mm (@uiAlduNIAUINAIY 36 Ua.
(TAG/1000)) Tnesaan Pre-test 1 mm/s, Post-test 10
mm/s, Test-speed 1 mm/s Wag Distance 20 mm.

5. nMsfnwauautiniaaivesndndudileiie
d119t1 eI

5.1 n1siaa1aulunsa-ane (pH) ¥
n1sduAleg1alelifnusazgnsuIAIIERA1AIY
Junsa-ans drewaiesinarninudunsa-aa (pH
meter) (Sartorius, Docu-pH)

5.2 Msinaranudunsaainnisinmse
(Titratable acidity, TA) lagnisdudieg1lesise
2 %y udie9198a8tndY 30 Taddns
neANUBANMAUBUAAWMES 3-5 hua Ladlnnsany
asazareunsgulufeulansenlys (NaOH) Aw
Wudu 0.1 N udegnyd JuiinUSuinsves
arsavanglafeulensanlan waiAuIuUesiGus
A1mdunsnaingns Ined1uaniiisuiunsa
waAAn (AOAC, 2000) AYENAITATUANS

Audunse (NsaLan@n) (%) =
(AMULTUTUYBY NaOH x USU1m5u89 NaOH x 0.09
x 100)/USUm5A78819

nu8Le) 0.09 fiw milliequivalent weightvas
NIALAARN

5.3 Awszrdsunuasusenauiluadn
N9nUA (Total Phenolic Content, TPC) Tae3 35
Folin—-Ciocalteu method AnwUad3sa1n Butsat
and Siriamornpun (2010) Tagann@19813 5 . Aae
#158¥a78  LNIUDAANULINTY 80% USU1MS 100

1 2 =4 =3 v
18, LWEII8AIINLEY 150 rpm L UULIaT 2 . ka7
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N599R8NTEANYNTEIUDS 1 9nTuTstansadn
fg19UsuInT 0.5 wa. unauivasazaty 10%
Folin Ciocalteu’s reagent U3u1as 2.5 ua. Lwgli
dnffudeisliluidnflgamgiivies 8 wift Wi
@1988818 sodium carbonate ANLTUTU 10%
U3 2 ua. upziglidnudanalirlaamafives
Tufidadunan 2 . antuiiansazaneiogned
iﬁlﬂi’mﬂ'wﬂﬁvgmﬂﬁuumﬁmmmm?ﬂ'u 765 ulu
AT F8LA3Be UV-VIS spectrophotometer wagly
nsaunadaluansazatennsgu sieaunalumig
vesllafiniuauyavesnsaunada (Gallic acid) e
100 N3U9E1 (Mg GAE/ 100 g sample)

54  Awszivsuiuaisuaulnlaeiiy
e (Total Anthocyanin Content, TAC) 28733
pH differential fAaLUan1uITVe9 Wrolstad et al.
(2005) YiNNSENAEITAL 18618879 5 n. A28
A1988a19LONIUDAANTNTY 80% USNIAS 100
1A, 1w81imeAas? 150 rpm WWuian 2 v, way
N509MBNTEANYNTEAUUDS 1 NS waasadn
Frogvadluraoannaesdl 1 Usuia 1 wa. Wiy
a1savanrsUnwesinuna@ounaslsa (Potassium
chloride, 0.025 M) pH 1.0 U311915 4 8. lasna
ansafmsegndluvasannassd 2 USinm 1 wa. Wi
asavaneUninesianeuasdian (Sodium acetate,
0.4 M) pH 4.5 U311a5 4 8. Mniuivasanaaes
W2 viaon "LUdehmi@mﬂé‘uumﬁmmmﬂﬁu
510 way 700 wilulng AINEITU FI8LA3IUV-VIS
spectrophotometer f\]’mﬁ?uﬁ’]ujmﬁﬁ'm%uﬁm
weulnleeniuvesiegdlusuvesiadniulueliau-
3-nglalyd feaunisinua
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Usunawoulnleeniiu (me/L) =
(A x Mw x DF x 1,000) / (€ x L)
G0 A = (As — Agg) PH 1.0 — (Agyo — Argo) pH 4.5
Pso = AMNIANALLATIANLETIAGY 510
nm.
Ao = ANMNIANALLETIANLETIAGY 700

nm.
Mw = 449.2 g/mol (wiinlaianaves
cyaniding-3-glucoside)
DF = dilution factor ¥83a15aaN8#19819
€ = 26900 L/mol/cm (uansuavlwondin

L = Anuninewes cuvette = 1 cm

Aumieduliadnsulyendau-3-nalaled
#0100 NFUAIDE19 (Mg cyanidin-3-glucoside/100
g sample)

55  auau1salunisdnuayyadase
1A3BNNTNAFDUAINAINITO VDA TAZAIIAIDE
lun1sanduesyyadase DPPH (2,2-diphenyl-1-
picrylhydrazyl radical scavenging capacity assay)
FALUaIuI91n35n15999 Brand-Williams et al.
(1995) Ingvinnsannfieg1s 5 n. AedITazany
LOYIUBAAMILTLTY 80% USHIAT 100 wa. LEn
Aa8A13L57 150 rom tHunan 2 au. wdinsessae
nsvaEnseNUes 1 antuiuhasainfegne 0.5
13, UNAUAIYEITAYANY DPPH AULNTY 10 pM
Usuns 3 ua. welddiy wdahludeduiidadu
1381 30 Wl mﬂﬁguﬂ']ﬁaasi’mmi’mmmsq@ﬂﬁu
wasiauemaay 515 wiluwns fewa3ss UV-VIS
spectrophotometer WAZANUIUMIAIAIIUAINIT
Tun1siueuyadase Aaun1saua1

Scavenging abltlty (%) = [(Acontrol - Asampte)/Acontrol]
x100
W19 Ao = AINNTAANGAULEIYBIENTAYANY DPPH
A

AINNINANTULEIYBIANTHIDEITINEX

sample
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Audnsazany DPPH

6. NM3ANYIAMNANUANIYATIINY1VDINAAS U
Toisnt1ra19sd1niionan

6.1 Usunauwuaditseuandn (Lactic acid
bacteria count) (Srisuk, 2016) 3A1LNLALTT
spread plate  vinstelesdsa 25 n. ldasly
Peptone water fiianudududosas 0.1 Usuns
225 wa. dluildduideienfuderiediy
(Stomacher) Wutan 2wl wseuaudeadli
wanzadlunsasiamdenuafiGonaninindnogng
0.1 fiadans wnzidssuuemisuds Man Rogosa
Sharp (MRS Agar) Unilgaumindl 37 °w 1lurian 24-
48 W3, AMUINTIUIULUATILSELAARN LAITIIIUNE
\Ju Colony Forming Unit (log CFU/ml)

6.2 Usunaudianuazsa (Yeast and mold
count) Tngvinsdaleiise 25 n3uldaslu Peptone
water fiflmnudududosas 0.1 USuims 225 wa.
iluiliduiedorfudieniedidy @una 2
U LeSeNANNITR 1 I aNluN1TR 9N
QAun3Eanua thansavareiiseiuanuiioansi
wIonl5USms 1 Tadans Tdaduamumeide ud
themmsideaie Potato Dextrose Agar (PDA Agar)
fundouliuarialiluguugf 45-50 °g Wl
Aasigimemaila pour plate ﬂuﬁqmmﬁ 28 °%
U 3-5 MU UATATUINTIUIUTAALALST S1891UKE
\Ju Colony Forming Unit (log CFU/ml) (Harrigan,
1998)

7. n1sUsziliuamaudan1sUssanauiavag
nanNuailensnd119d1 e
Yndadualefdadnensdiumdonig
5 gn3 uinnmun I UsEandulalunusinge fie
NAABUANTOUAIL B NAY SR oduda uas

Anureulnesin linaaeudunliniunisiniu
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U 30 AU TeeliAzuuuAINYRUAI87ENNS
9-point hedonic scale test (Chaikulsareewath
et al, 2015) afisyauAziuu 1-9 (1 = ladyauun
ign 2 = livouwn 3 =ldveudiunans 4 = liveu
@ v 1! U G 1

Wwniey 5 = venldladnseunieli/iaee) 6 = veu
\&ntiee 7 = YeUUIUNANS 8 = FOUNIN 9 = YU
WNgn)

8. msAnwIN1sAsuLUavasnAnT e lelRdn
Frgedramiisamluszuinenisiiudnem

yhnsfnwininddsuilaswesleifndn
g1atmilnduesgaseuny uazgnsiimunzanly
semiumanfvinuiigamgl 5:1 ° e 21
Fu iefnwinsivdsuuasvedleiisnnisnienin
nrundl wasfnwiguainvesletisaniaaiy
8% lnenTI3aumUsuIuAUnSLanfn
wazUSuadaduas s

9. MIINUNUNITNABDY WAZAITILATIZTANIGEDA
AWSUNTNAFBUANAINNINIEAN LA
WaEYaTIINYIINUNUNITNARDILUUFUANY T
(Completely Randomized Design, CRD) @113
NAHOUAMAINNUTEAMNTURE 2UNUNITNAGDY
Fuuvugduudenauysal (Randomized Complete
Block Design, RCBD) nan15iiasizviuandluguvas
Aedy+duTouuLLInTgIL (mean+SD) NAdey
AILEANA1UBIALRAETLE I NLRazN s AnYIse
one-way ANOVA uag Duncan Multiple Range
Test @MSUNINAFBUAMSN YL VDINER NN
Tusgminamsiivinwignaaoudiadsvesngy
Fr0819878 Independent Sample T-test #iszéiu
mnudesiudosas 95 Taglilusunsudniagy SPSs
Foyatilfunannimaass 3 k8
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[ '

1. an1sAneAaNUANINIEAIWYBINEAN I
Toisnt1ra19sd1niionan
PMNNIRARLEATRINIE19TIwnTEIRA8
nsudsensiarusEnintuad e Mo
(black glutinous hang rice milk, BGHRM) fiuuai2
(cow milk, CM) fignsndausne fi 0:100 (@ns
AIUAY) 10:90 20:80 30:70 waw 40:60 ANt
HAnAaluiRsaNInTIvERUAMANTRANIINIEAIN
Idnansvnaossad
ArdvesndndualoiAsniinannisus
Sasrauszrinshusd et amiei fuus i
8n31dUA99 NuIAIANETN (LF) HAegTening
72.39-91.20 AETYI-AELAS (@%) HA1agTEnIng

(-2.17)-6.41 FdRu-AEAWRD (D) Hfegenin

6.21-9.76 FITAMANANNUBENNNYE AN AR

o

(p<0.05) (Table 1) wazlulelAfngnsidnisnauny
wmeundnenstmdeaslusnsiduiian
Fu avsilddnnuainaasAdvdes  duudldy
anas luvaridddouardunduunldufiuanniy

ANANUNUAVDINARNN U I1NNTITILATIENAIAIY

'
a

PUAVDINAR AN ULASANHANAIBNITWUTORIIEIUY
321119 BGHRM:CM 719 351d2uUsi199 wuandaaiy

o

unnasiuegNiided1AyNIeEna (p<0.05) (Table

o
[

D) TaeletAsaiindndion1suUsens1diunes
BGHRM:CM i1y 40:60 fimnumiiaanniian Tunns
Ans1zRneadafisnsdau 30:70 Taluand1efu
Sn31dau 40:60 waz 20:80 LWULTBIRUTSRIEdIY
10:90 laiumns1eiusnsid@iu 20:80 waz0:100 Wans
T msifiaUsinameshuudiensnmie
TunsTUIUNSHARTZEWaReNNSLRLT LB LVER
Tundnsuaileinsnaae
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Ansuenivenianlisnvadeiisnus
azqmwmﬁLﬁaLﬁuu%mmﬂuamfmwﬁnmﬂums
nanloisn dwmaldanisuensivesiannluidng
aavetaltodAyneadn (p<0.05) lnslaiAdni
NARMIENITWUTENI1E@INYBY  BGHRM:CM WAy
40:60 ummﬁLL&Jﬂmmmmmrﬂﬂmwuawam
iummywiﬂl,ﬂimammwm mwmmsmmsuaammﬂ
IEJLﬂiG]EJ”IﬂMEjﬂ (Table 1) Feasdunaiuiiiovii
Toiidatuasivalaq uendeenunainiisnues
luisnogratalau lnglunswanloiisnaosnislug
mMstAnAnsueninvesilunanfueiluusinades
s
2. wan1sAnwguantAnIsaivawdniue
Toiisat1ra1sdnawmiionnn

MsiazRandunsa-aalunisudn
Toifisaudazgns nuinisifiudmnsrdiuvetnuy
d1g1eirunieani lifinanon1sanasvesainlg
Junsa-anslusgninansndn feleiisannansiian
Audunsn-ang ldupnsnsiusegralideddgmnig
adf (p>0.05) FadArarulunsa-Aasening 4.24-
4.27 WuRefUMTIATIEIIATUS NN TR AR
Tundnsaeleisn Sadadiautunsauanin nanis
naaaansliliud Usunansananinvadetisnus
azgns Liflanuuansnsiuegradideddgynieada
(p>0.05) Bsiidneglutas 0.94-097 % sauansly
Table 2

a1nn1sasuLUassnsidiuvesun iy
Tunsudslofdndotuudnendmieis dua
foUsuaansUseneuiluednsienun Usunaans
woulnlwenduioun  uazauaunsalunisdy
auyadasyeg 1 livedrAgynieaif (p<0.05)
IﬂEJIEJmimmlmmauwamawmmw‘a'm
J1nsiennn (BGHRM:CM = 0:100) %maﬂwum
a1susenoviuednuazarsuoulnlagenilu d1usu
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Table 1 Physical properties of yogurt with various contents (10-40%) of black glutinous hang rice milk.

BGHRM:CM | * a* b* Vicosity (cP) Syneresis (%)
0:100 91.20+0.01° -2.17+0.01° 9.76+0.01° 2922.66+238.15  33.12+0.45°
10:90 85.25+0.01" 1.59+0.01° 7.06x001°  3405.33+101.19°  32.03+0.25°
20:80 80.32+0.02° 3.63+0.01° 6.62+0.01° 3583.00460.62°  30.29+0.88°
30:70 75.55+0.01° 5.15+0.14° 6.28+0.01°  3822.66+267.85  28.90+0.71°
40:60 72.39+0.01° 6.41+0.01° 6.21+0.01° 424533+471.21"  27.85+0.10°

Note: Value are mean=SD (n=3). Different superscripts in the same column indicate the significant
differences (p=<0.05); BGHRM = black glutinous hang rice milk; CM = cow milk.

Table 2 Chemical properties and Lactic acid bacteria count of yogurt with various contents (10-40%) of

black glutinous hang rice milk.

ns Titratable acidityhS Lactic acid bacteria™
BGHRM:CM pH

(%) (log CFU/9)
0:100 4.27+0.01 0.97+0.03 8.43+0.08
10:90 4.26+0.03 0.96+0.05 8.34+0.05
20:80 4.25+0.02 0.96+0.05 8.45+0.09
30:70 4.25+0.03 0.94+0.05 8.75+0.16
40:60 4.24+0.02 0.94+0.05 8.55+0.08

Note: Value are mean+SD (n=3). ns = non-significant differences (p>0.05); BGHRM = black glutinous hang

rice milk; CM = cow milk.

4. wan1sAnwansazduieduiavowandaal
Toinsat1ra1esdnamiiann
mﬂmﬁLﬂ313ﬁﬂmauﬁ§mq§’1mﬁaﬁuﬁa
YoInanfuglolisniindnainnisulssnsidiy
sywhahusdmensdmisiuusisasidu
sinaq Minantsaaesiwiollil (Table 3) Araana
w4 (Hardness) \Wuruseildlunisvlisegnade
5U IANANNTNABBINUINNITUUTININEIUVD
BGHRM:CM  Hnafaminnuudsvadlgiisnotiall
Toddun19ada (p<0.05) IngleiAsaiinandienis
wUs9MIIEIUTY BGHRM:CM  1inAu 0:100 HAn
mudanniign Wiy 9.33 N (p<0.05) ileifiey
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WinAU 30:70 ey 40:60 HA1IANANNITOLAIETIND
Fuuanflga (p<0.05) LW1AU 046 uay 0.49
AuaIFU sesasunfelelisafindnsaunisuus
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Fig. 1 Total phenolic content (A), total anthocyanin content (B) and scavenging ability (C) of yogurt with
different ratio of black glutinous hang rice milk (BGHRM) to cow milk (CM) as 0:100 (1), 10:90 (2),

20:80 (3), 30:70 (4) and 40:60 (5).
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Table 3 Texture profile analysis (TPA) of yogurt with various contents (10-40%) of black glutinous hang

rice milk.

BGHRM:CM Hardness (N) Cohesiveness Springiness (mm)  Gumminess (N)
0:100 9.33+0.62° 0.32+0.02° 21.74+2.57 3.10+0.10°
10:90 8.05+0.40" 0.38+0.01° 20.66+0.57" 3.03+0.26"
20:80 5.09+0.12° 0.40+0.01° 20.60+0.31" 2.02+0.05°
30:70 3.56+0.17" 0.46+0.01° 20.19+0.42" 1.69+0.03
40:60 3.45+0.61° 0.49+0.03° 19.01+0.84° 1.68+0.19°

Note: Value are mean =SD (n=3). Different superscripts in the same column indicate the significant
differences (p=<0.05); BGHRM = black glutinous hang rice milk; CM = cow milk.

5. Wan1sAnwiAnaudAnIeszamducnves
nanAuailensnd1a19d1wmtiean

910 sdmAn Saeiledsaiidnisus
§nsrdruvestiundnstinieaiifuunsad
Snsrdruiiunnaneiy W IMeaeunIsEEUSUNI
Uszamdudavesfuilaa uananaluguvesnzuuy
AINTEULRADSIL § ndu saw A LHedula uas
ANuveUlauTIN (Table 4) INATINUIEUTIAR
Tinsoeusuloisniindnsonisulsonsidinues
BGHRM:CM 71 0:100 waz 10:90 sndign el
ATLUUANNYDULAESIULYINAY 8.27 LAy 8.20

AIUAIAU 6’?5@%LLuuéTaﬂénazﬂuszé’umwmaumm
sufsnudnvad1ud ndu wazsavd Aldsu
ALULULALTBUNINNINGATBULTUAY Tudiuves
Toisnfindnden1suussnsidinves BGHRM:CM
71090 FilgFupzuuurureulaesiuliuansi
1ngnIAIUAN (BGHRM:CM = 0:100) (p>0.05)
TuvasAloiAsafinansion1suussnsdiuves
BGHRM:CM 71 40:60 l¢¥uniseonfuainguilan
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Table 4 Sensory evaluations of yogurt with various contents (10-40%) of black glutinous hang rice milk.

Overall liking

BGHRM:CM Color Odor Flavor Texture
score
0:100 8.16+0.91° 8.10+0.76" 8.20+0.81° 8.46+0.68" 8.27+0.78"
10:90 8.00+0.78" 7.73+1.11° 8.07+0.98" 7934123 8.20+0.92°
20:80 6.90+1.37" 7.20+1.00° 7.10+1.09" 6.77+1.30° 7.23+1.04"
30:70 6.73+1.28" 7174129 6.33+1.40° 6.33+1.56" 6.90+1.24"
40:60 6.63+1.56" 6.70+1.37° 6.20+1.63 6.03+1.47° 6.40+1.35

Note: Value are mean +SD (n=3). Different superscripts in the same column indicate the significant
differences (p<0.05); BGHRM = black glutinous hang rice milk; CM = cow milk.
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(p=<0.05)

Table 5 Physical, chemical, and microbiological properties of yogurt under 21 days of refrigerated

storage.
Properties Control (0:100) BGHRM:CM (10:90)
Physical L* 90.36+0.01° 85.25+0.01"
a* —Z.ZOJ_rO.Olb 0.96+0.01°
b* 10.37+0.02° 8.4510.01b
Viscosity (cP) 4361.00i15.55b 4896.00+55.15°
Syneresis (%) 37.06+0.49° 31.55+0.56
Chemical pH" 4.16+0.01 4.16+0.01
Titratable acidity”™ (%) 1.04+0.06 1.04+0.06
Scavenging ability (%) 2.21£0.05" 4.84+0.04°
Microbiology Lactic acid bacteria (log CFU/g) 7.40+0.97" 8.08+0.19"
Yeast & Mold (log CFU/g) ND ND

Note: Value are mean =SD (n=3). Different superscripts in the same row indicate the significant

differences (p<0.05); ns = non-significant differences (p>0.05); ND = not detect.
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