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The Development.of Healthy Beverage: A Particular Design
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. Name: Assistant Professor Dr. Varaporn Laksanalamai
Project Title: The Development of Healthy Beverage: A Particular Design for “SPA Rangsit

University”

Abstract
The research was aimed to develop the healthy beverage with the mixture of germinated Hom-Nin
brown {GHB) rice, germinated soybean, and sweet comn extract regarding to high nutrition value and
accepted flavor, Hom-Nin brown rice was germinated by soaking in the clean water and adjusted a
range of pH 4 ~ 7 for 72 hr. Results found that GABA increased and reached the maximum value of 38§
-40 mg/100g at the 24 — 36 hr, pH 5 — 6. However, anithocydninsswere dissolved to the water due to the
‘slight acidity of water. At this condition of scaking, the anthocyanins in GHB rice were 12.69 - 15.36
mg/100g which were lower than those at other soaking conditions. Chieng-Mai 60 variety (soybean)
was selected in this experiment, The germination rate of soybean seedsiwas 919 when socaking seeds
for 2 hr prior to germination. The germination was allowed to 6= 487k at room temperature and 98-
100% RH. The root length of sprout soybean was 2.3 — 8.6 mmy¢ Isoflavone (daidzein and genistein)
in the germinated soybean was-determined. Results found that daidzein and genistein increased with
the germination time. Daidzein (26.43 mg/100g) and genistein (8.21 mg/100g) in sprouted soybean for
48 hr-germination/wefenconsidered as 22.8%, and  7.41%, respeciively higher than those in none
germinated soybedn. The formula ratio,of'1:2:1 (GHB rice, germinated soybean and sweet corn) was
the most..accept;i using the 5- hedonic scores in terms of celor, aroma, viscosity, texture, and overall
likeness by all group panels (teehage, working, and elderly group). The nutrition components label of
the developed healthy beveragen(100 ml) was determined as follows: GABA (13.72 mg), vitaminB1
{0.02 mg), daidzein atid) genistein (0.33 and 0.72 mg), anthocyanin content (0.56 mg), and crude
protein content (0.78%). The glass container with well-designed label and heat stable for sterilization
was chosen for the product. Finally, our research team transferred the production technology and
suggested the plant production design followed the GMP standard to the 2 communities in the

Phatumthani province where they had potential for their own commercial production in the future.
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2 @
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4
4. Anwaziladuds

A
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6. AINKIY
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3ifi31  @rednuLLEe1Y Hedonic Scale 5 99

3.2.9 mydenrdmgummalorinms
3.2.9.1 @13 GABA
=1 ar t &4 g = wr aa . b
[$3HUAIDDNURDU BNANEINTTUIUAITAARA @ 1UIATUDS Lindroh and Mopper (1979) Tae1d
=1 G s o Q‘: I i T
q1582A8 80% Ethanol (Hudafa hasiavua luuiendnaTes Centifuge nonaiula
] ar = o) = ey g/ 3 1 ot .
panula Iwvaadsudiums ity 50 1adass A8 80% Ethanol 3INHUNTDINIUAY Micro filter

et I sevidinnses HPLC ¢o il
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2AA8819151105 10 uL 19uATEI HPLC WU Column Prevail-c,, 4.6 Haamas x 250
Hanmng Qmﬁqﬁ 40 DI UFAIFUA AI0OA5T 1.0 ml/min ; Detector 140 Fluorescence detector;

Mobile phase 1dun Phosphate buffer : Methanol 4 : 1
Volts |
1,00
0.75—

0.50—

0.25—

0.00

Volts

100

0,75

0.50—

0.25—

0.00
-0.07

Minutes
ot 9/ 9 a =) = as
3UN 3.2 Chromatogram ¥09¢13 GABA Tudindesiusneniiamnzeontiuna: (uu) 24 §2Tus,

RT = 11.648, pH 6 ; (419) 36 %2134 RT = 11.637, pH 5

3.2.9.2 Anthocyanins
- o 1 A = w e ) v
IAEUAIDIIUNDUIFANEINTSUIUNTEANA AINITYBI Wrolstad Hazants (2001) aeld
1 oA e o o ot Tl Iy
A1TALAY 95% Ethanol Nl HCI 0.1% 50 Haaaas Wudiada wendlumal 24 4919 nieeaae

nszaied 42 nagthaulalafadae 0.025 M Potassium Chloride Buffer (pH 1.0) a2 0.4 M
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Sodium Acetate Buffer (pH 4.5) #1413 30 117 wagTarganduieafl 524 uaz 700 am thad 1aun
AumumdSuim Anthocyanin
3.2,9.3 Isoflavones

wisuiesaieindnunIzuIumsada muIivas Wrolstad uaznaz (2001) Tagda

@y ey

#7083 0.5 AU 1AY Acetonitrile 10 FadAny HCI 2 Hadans 11111 Sonic ate Fura 10 W e
Suna 2 9T ndnoaiui useadanados Centrifuge Wonundauldannin ldasly
N8R Screw-cap tube UATNIBIHTY Micro filter o111 11312 @ 019594 HPLC
msavarsiioifiadaldaaduases HPLC US1195 20 pL MY column  water
symmetry RPC C18, Sumn, 3.90x150 mm,; flow rate 0.8 ml/min; DAD detector; ﬂ’J'IJJEJ‘I”Jﬂ?;u 255 nm;
Running time 40 minutes; mobile phase Buffer A+ 0.1%) Phosphoric acid, solution Buffer B :
Acetonitrile
3.2.10 Insiwrainmanil

£

WnT 12T Protein 718737 Kjeidahl Method (Egan et al., 1981)

=4

3211 Wnnzimuiiamegdum3d
= - o 3 =y
A5 UATIEH9AUNT I9 313 (Total acrobic/anaetobieplate count) ATUTFVES FDA (1998)
UFunaifaduazianives FDA (1998) USunas Stphylococcus  aureus U310 FDA (1998)
phy

e Usu Escherichia coli 9335089 FDA (1998)
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gﬂ'ﬁ 3.3 Chromatogram U84 [soflavones (UW) Daidzein, RT= 10.297) 14812 Genistein (RT=22.118)

Tugunanan lirIUn1519117 (@19) Daidzein, RT= 10.192) Hag Genistein (RT=22.688) 1

"
al

M I a
AUNADINHIUM TEINZID0 1unal 6 %2 Tua
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un# 4

= <
Han1InanaduazsnriiaTuia

4.1 1318t Gamma-aminobutyric acid (GABA) Tufoeedhandeawigneniiasontinm

HITUIUNTIN }xﬂﬂﬂﬁﬂ:ﬂ ]'J%F{'NI 9

mah 4.1 USinams GABA (afniuw/100n5u) vestindesiugveviiaseniinauas syiy

anudunia-a1aiuand 19/

5385L'§ﬂ1ﬂ13l£‘h" 5$ﬁUﬂ11ﬂLﬂuﬂiﬂ~d13ﬂBQ£1
(2 Tua) 4 5 6 7
12 2734120 298122537 31202120 25451211
24 34032292 38724195 2067+ 160" ) 3246253
36 3209+339° 403 £4.01" 3798339 33.06+242"
48 24,66+ 1,837/ 02691 £ 1.147™  2098+436 221642357

alb) ala)

60 19.64 £ 0.9, “2557:1.20™, "\ 26.28 £0.57 24.55 % 0.87

Fnavifidnwsmsue ninlurefinlfoadn nasdsns lunadvanduluseudoniu taassundeuana1eduluneding uaz

ua adninfoddey (p<0.05)

i ¥ = = ¥ y ( :’ .3 -
NPATTNN AL AUNYTINUGABA indudipszezaInTurieAl USina GABA
i E T @ o 3 = at
gagailio szaeiaInsng 24 — 36,97 e ndanintuazisuansd #eandeeiunITNensIue
3 w ] 3 6’ . ] & .5'
Komatsuzakiy HaZang (2007) uofnindudmuhanuunsa-asueair Duadonsiiuduue
S GABA snwanisnaaaawn il pH 5 uog 6 9z 1Was GABA gafiga fnainsuy 24
uaz 36 %2 1ue YSunaens GABA fiaundawindy 38-40 Hadniu/100 nfu oF5u1e 1A 194 pH 5-6
& o = d v ot Y ° 6 6 ¥
Fulluaamziidunsadados wziina lassdunsiauves Glutamate decarboxylase ¥hldifia
H ) 4 Y S ¥
mM31aen Glutamic acid iy GABA Futhumatin 19 TS uie GABA Hiuunnyu (Shelp et al.,
¥ a : = o g o A g
1999) Yang uazawz (2001) ladinsneasmun aanzhdunsadndesauniamiydTuin
Y2 e & P o & &
GABA 1899 40 11 dnluninramaneand Jafennailumsmnssanfitmanz e fie 24 $2Tu4
or :r a 1 ] | A ar = ) [+ c.‘.y 3 & '
ney Yuanudunsaveaifiusegszning 5-6 etostumafandumiiualiolud Al

o = ar Y om
Wufseuiuvesfuiinn
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. 3 W v e A A ]
4.2 Wz Anthocyaning clulﬂaﬂ‘il”l]ﬂﬂﬁﬁﬂﬂﬂﬁﬁ;ﬂﬂuuﬂ MNHIUDTS U IUMN TSI ONANT IS

N 9

1
g SAaoor o

o o ¥ & o & d & o - 2o e

wantInaesRurentatiudunfdaniiuedt ¥ulsznov lddrovanuamd fe &

¥ ]
a 1 o = L. ' 'y = ! .

eaaau(Procyanidin), H1193(Peonidin), 18a% T1i3(Cyanidin) 1Wlua151lsznoUNg Flavonoid 7
1 v

Fen91 @19 Anthoeyanins (UFHn Fiiu'lsd $1fm, 2552) dieviiindesiuiveudiauumiirly

] 1 ) U c:?d ar o o«

aarzanuihinsa-mea q Tnsannzanuilunsa-aniliduilielumsaugumsduns ey

[ o 3 o i 1 =y o i
sandag uwdedny nmbahdnfdumsmizsenluaniigdi q ndmaed @i 42)

Ma1aN 4.2 1S Anthocynins  (Tadn3i/100n§L) vesdhindeswuivnanilateniinamay

sEauAMUnSA-A1AUANG 19F Y

i
seaUaNIiunsa-a1svoail

TLILIAINTT LY
(%2 13449) 4 5 6 7

12 1062 £0.38"Y  Y2.16+065™  150021.23°  17.09+0.76™9

24 1158+ 1.04"Y( 1270+ 050" (1495 = 0.86™Y  17.48 + 034"

36 11.97 £ 069" % 12.69 £ 028" 1536 £ 024" 17.48 + 034"

48 11604095 1255025 1536+ 028"  17.67+0.36"¢
nsa) ns{a) ns{b) ns{c}

60 12.04'£.0.95 12479 + 058 15.83 £0.12 18.03 + 0.57

oo o _ o @ 1 o = ar 1 ar (.Y ar o =
AIRUNUAT ﬂmmﬂu-a,b,,.‘°1u‘3amwmﬂu'1uu.mmﬂ'mu Llﬂﬂﬂﬂﬂuﬁ)tﬂ\"muﬂﬁiﬂﬂg {p<0.05) Anavny

Wanshify ns Milsuiutunedunidoiu hindndefuadaiifodie (p>0.05)

VNN INARDY WLIITRpH 4 US1aia1s Anthocynins HFunaidasfiga sy 10.62
- s =) af a d?r r:i f=1 1 oy = ud? 9 ar
iaanin/ 100 5 uazdu Iumuvudloanudludrvsaiwiniu san1snanetaeandody

c& ¥ 1 =y = 1 = Y
Abdel taraaig (1999)g e d a0 hanuiiunsa-asiioninanol5uinies Anthocynins /o
R = . & o & Y
anwduns afinduduneens Anthocynins Tund IWuazgaeadaeoniuindiu inmsnanesilil

a Y daw o . w o ar = &
msldeurifnlgugd199n 9 6 42109 @13 Anthocyanins Failussndngaianilaiidunsoazate

# ' ' ¥
11331 1§ (Castaneda-Ovando et al, 2009) Jeazarsoanu taz lasmwized i Weshiuslan1ie
3 & o a . ar 3 ] ] A
Wunsarrdaiiliafaais Anthocyanins onut lduNn uazazatgesnlfunii 1Fusdin i
= = o A o 1 o o A 'y 2 Ha T T ) .
nlFsudevnnluaazdlua dafubeugdtusihiifanieilud1atelilsune Anthocyanins

T o 9 oA o
o¢ luwaasnnnnmanziiunia
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90L1JE]3L°1514$] NYUNY 25 s nesae

e (2 T39) dRIINITION (%)
1 82.6+ 25"
2 91 3% 1.5
3 943+ 1.5

FUaUANONEIAAY ab,... Aarfuluneduilifvaiu uandafed 1 DTad e (p<0.05)

- 1 2 i 1 gf i &
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milaradifian1s v 0RATTT deu 1M T AL &Y 1Y Protein, Starch UaZ Triglyceride nauidiu
Q or r B at 5&" C& ol
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[ [ ¥ [ [

13 Daidzein 1A Genistein ga¥iga uaziiuduantundod 1 lamizeonta 22.80% ung 7.41%
o @ o o L L A O v
AWAFY (713199 4.5) PMTIRNAUYD Daidzein 118¢ Genistein 3112 TehRIAU 1w1@eriuRY

FZULLININITINLION
:{ = . . . . 4‘\ cg iz} Bwr =
373010 Daidzein 18 Genistein IANTUNIUTLHLNR M TWIZIBNBTLY IaTudanA
o = o . & 4 é" ] 1 o v
A5 YDe AenTTM o lel B-  glucosidase BaHuu AT WEBIa N TIank 1w Tal $al4
5 1 . { =1 yw i
Isoflavones cdﬁmgjjclugﬂﬁlm Glucoside form ulﬁauulugﬂ Aglycone UBNTINHEINUN Isoflavones
3 i
Fagaadradium (Biosynthesis) luszninsmssudumsenveuuiia Tnor 1y Pathway malonate
192 Phenylpropanoid (Hahlbrock and Scheel, 1989)
4 & a w
MIANIUYeaUT I Daidzein  #8%  Genistein 91ANTLUIUMTIHIZIOAUAT 693)

nszuaumsuilnieusomindineloTewar T aiiilssaeuiuea sag eseuyadass Tud,

WA IADNIAUAY (Dues et al., 2009)

Ma19N 4.5 USuN9a5 Daidzein 1183 Geristein  TUSUHADUNIZED N MIFIUIAINISIWIZI0OT

ARG 48 32704
JEUTOMINTINLION ANt YD Daidzein ANUTNTUYDY Genistein

2 Tu9) (mg/100g) (mg/100g)
Control 3.64.210:14° 0.89 +0.05"
6 747+ 029" 2.84+0.11%

12 14.38 +1.99° 3.72 4026

18 : 8.82 £ 0.01° : 2.36 +0.12°
24 9.80 + 0.34° 2.36 £ 0.03°
30 9,274 1,00° 3.34+0.15"
36 13.38 £ 0.06° 3.86 4 0.09°
42 20.62+1.12° 6.86  0.69°
48 26.43+£3.26" 8.21 +0.68"

o

FuavRTenus ARy ab,... aviulunefini@uiu uansetusdidhiodifity (p<0.05) dunfo 5D (n=3)

Control : DaunAaed lHMMIMIz 100

) & ¢ A A e
4.6 FUUANTINEN THYBIHAAHN VTR TIINIHWIT VNN

PNHANINARDUTIMTRULUTUIMET GABA LAY Isoflavones MIT1INABIIOANBULIA

o & w oo T =& 2 o A o [ :’ 3!
L6 ﬂ?lﬂﬁﬂﬁﬁﬂﬂwum“ﬁﬂﬁiﬁﬂ 60 ﬁ]ﬂlﬁ@ﬂﬁﬂW’Jgﬂﬁﬂiﬂzﬁﬂiuﬂ'ﬁﬂ"‘l]gQ@ﬂ IWBUNTNAY 1T
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