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Abstract In recent years, many rice varieties with improved processing quality have
been developed to promote domestic rice consumption along with the increasing
preference for plant-based food and by-products. This study aimed to assess the
quality characteristics of rice milk using a set of rice varieties, including saeilmi
(normal brown rice, NBR; and normal white rice, NWR), milyang355 (aromatic
ﬁii::ﬁj:;: s:?kniﬁuérlgrzdiee brown rice, ABR; and aromatic white rice, AWR) and milyang365 (pigment brown
JY, Lee SB, Shin DJ, Park DS, rice, PBR). Among these, the amylose content ranged from 5.13-23.50%, and the
Moon KD, Kang JW. Quality highest crude protein content was recorded in ABR (7.95%). In addition, brown

characteristics of plant-based

rice milk prepared with different rice showed a higher initial pasting temperature than did white rice; however, its

rice varieties. Korean J Food . . . . .
Preserv, 29(3), 395-406 (2022)  Viscosity properties were relatively low. Our data showed that the soluble solid

content of rice milk was 6.5-7.7 °Brix, and viscosity ranged from 2.8-4.8 cP.
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Quality characteristics of rice milk prepared with different rice varieties

7H& 7154 AlEol tiet &HARe] Aol Eope] w
g}, Ao ME AFOoEA 9] 7| 7|5 o|Qof| 17 SX%
HoE 2 A2 ASolHA A2 g AgdEd gt
AT 7154 Al gt 871 JAF soval ItHCho
5, 2020). FUHIME & &0 tgelE s ofgaFa,
of=n| 59 ¥r| FE5 2, A1, 18] 59
AN FF9] Tt 71548 &, FuEd & i Tk
A FF NS IR ot A7 SPET ot
(Cho &, 2017; Cho %, 2020: Song &, 2017).

Pl BZ FA R ok B2 UgolA T 118
7t SVt AoE dEA glon, kAl R HE
I 22 ot FE 7= 1R 7Y 1gEE 4
A tk(Nam 5, 20106). 379 WFd e <F 200
of & o|Jo® IF 4 PNHELEE 2-acetyl-1-
pyrroline(2-AP)2.& &#HA QloH(Routray?} Rayaguru,
2018), & AlE7H38& AR 2857 Ao =AHE
2 248 240 et A7E BuEY Qtklee 5, 2018).
A= S, 48 54 Fof o] 2= thefRt A
£ sheoka Qled), Yutdog A dujoe= ke
oldA| cyaniding ¥ peonidin® WFA A7} obgF
FEo] glom, Ak} 7150l kil dEA Slth(Park
. 2010). °JA¥ FAH|= °F(Han &, 2021), S(Kim
, 2021a), A3 & A (JooT} Choi, 2012) 5 ThFt
7H AlE Azl ol-&E Sl

T A A, sE B4, 4740 gt Tl ot
AHA FAE AHE ARrel 284 &+ 2 1 7HE
of thgt &7} STkt tH(Haas 5, 2019). 484 ¢
o 7k YENoEE 4R, T A9, XY 5= ol&
st g f, & 7, oFEE 91, A 9 FIR
5, solEY 7, 9T 7 W SR 2 FF 5O
AtHAydar &, 2020; Sethi &, 2016). AF7H] &L o]
B2 7HSAIE S HEAR] B 5= AT VS
FHURE sto] HES GIAA T Yy Ae 2=
A7} Qo (Hwang 5, 2020), 2ol fAHFS Yol
URAR B2 ARote] AAEA oy AR E T
St 71548& Z+= probiotic &% S°] ATHShin &,
2017). ol¥% & & SR+= WulE o]8st o, v

3o = ¥ gamma-aminobutyric acid(GABA)

B o
ol |
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o ofd not
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£ HIR3 7154 RS E85l] Yo drlE ol8e &
F(Kittibunchakul &, 2021) ¥ A3} &40 &2 441
H](Fernandesa 5, 2021)E 0|83t Ad+T HIE Q)
o olE% A& tiA $REA & SFol gt T4
87 S7FskaL QAR oA 7] AB|AEY] YR B
=& /S 9g FUolA SA4E Rt & F52 ol&
gt A= wEe Aol

wteba] gete|(@r|et Wa)), gFuj(@n|et W)
o](@u)E o]&-st

o

B

1

2 94
o AR o|3f3H SR A2H A
L USRS AL} W 96 A2

2549
2ARE AFHIA Bk

O O 0] ==
LD =3

= NS At 7]

2. Mz % diH

2.1 AgHe
2 AoMe sEXEH S gHetolA S4H
MLl (saeilmi), &V D¥355% (milyang355) L 4
0] YWF3652(milyang365)E A& Y2 A
] =

wopAlo] 2ok SEAEH YA YR

. 01__1_]_O

ON

EZA w2754 20209 FEA R o]sto] A3
AFEIRloH, A2 dEak] |ul7|(FC2K, Yamamoto,
Yamagata, Japan)Z ¥AE AAsto] @v](brown rice)
£ ZH6Hl, Mdrlet Ee3555.9] @nl F YE-E ARgol
o upEH4] AHu]7](VP-32, Yamamoto, Yamagata, Japan)
2 Al Wn)e} ZUst 1282 TAslo] ¥Wlu|(white rice)
2 ottt @u9k WulE 180 mesh7t WAH A&7
(blade mill, Korea Powder System Co. Ltd., Incheon,
Korea)& °]&ste] &4 & AFHEE AHEsISith 11 ¢
B 2o A%RE Yslo] g-amylase(Termamyl® 2X,
Novozymes Co., Ltd., Bagsvaerd, Denmark), 24 <
A(F.1li Ruata Spa, Baldissero d'Alba, Italy), 2% A
El(ES Food Co., Ltd.,, Gunpo, Korea), HIA(C]
Cheiljedang Co., Ltd., Busan, Korea)& AR&5}3itt.

22 % 28 HE

A g AXE Y3t 932 Adu] duj(normal
brown rice, NBR)2} ¥u](normal white rice, NWR),
oFu] 9oF3555 dul(aromatic brown rice, ABR)2} ¥
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t|(aromatic white rice, AWR), 41| 23653 &r]
(pigment brown rice, PBR)E o]-&3sl4tt & 279 A
= A vE&d AR gH2 AY A (lee 5, 2019;
Padma &, 2018)5 arstgion, on] A¥dS &3 4
st B7FE 45 g3t FAlG 450 g2 A2 F colloid
millJML-65, Capsul CN Int. Co., Ltd., Wenzhou,
China)< ol-&sto] 58 &<t w43}t 9 =3aqict. +4
ke &80 A7 9] 0.01% a-amylases F7FsH
% shaking water bath(JSSB-30T, JS Research Inc.,
Gongju, Korea)E ©]&sF9] 60 rpm, 90COA 607+
HRSAIFTE BHEo] B &Rl BALY 4.5 g, UF
A" 0.5 g E HLF 0.5 g= HigHo] HF] ¥ 7,
homegenizer(AM-9, Nihoseili Kashima Co, Ltd.,
Tokyo, Japan)& ©|-&5t% 8,000 rpmOA 102 &<t «
A3kt & shaking water bathE 0]&39] 65TofA 30
w7 At st [l M Yste] 4ColA Eatstd
A B35l tHFig. 1).

2.3.1. OfHUZA 2k =H
U= F9] opdEA FFF AL Juliano(1971)9] H]A
e Wygsto] 2431k A& 0.1 gof ethanol 1

mL%} 1 N sodium hydroxide 9 mLE 7Iote] 90C Ax
719l 2087 ¥ol 33X &, S/STE ol Aol 100
ml7t HES 19lth o] & 5 mLE ot 1 N acetic
acid 1 mLe} 2% I,-Kl(iodine solution) 2 mLE 7}59]
A7, SHSE Fo] Aol 100 mL7t HEE 513
o} o] A|HZ 30T QltH|olE oA BEAIA S35 620
nm2| ToA EFFEA(UV-2700, Shimadzu Co.,
Kyoto, Japan)g °©l&ste] &7st3oH, 3% gkt of
LEA o 7He] AFA Y AL C R R o2 A I

& Esten

232 ZTHY B 5
ZohA SFS AR 0.6 g& micro insert ringS 7]
(o]

mini sample cup® A& H, sample cup backsE o-&
Sto] Alg U 3= Qo & A= 21 7Kg E 24
QA tf<(400-2,500 nm)ollA L&A (near-infrared,
NIR) 2HE"S 3ot AHEY 342 NIR
spectroscopy(XM-1100 series, FOSS NIR Systems
Inc., Laurel, MD, USAYE o|-&s3lor, Tl ok ALt
2 NIRS 9% 2o A2H NIRS #8279 IS scan
version 4.5.0(InfraSoft International, Port Matilda,
PA, USA)S AHE5IITHOR 5, 2017; Song 5, 2014).

Variety NBR NWR

ABR AWR PBR

Rice flour

Rice milk

Fig. 1. Visual appearance of rice flour and plant-based rice milk prepared with different rice varieties. NBR, normal brown rice;
NWR, normal white rice; ABR, aromatic brown rice; AWR, aromatic white rice; PBR, pigment brown rice.
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Quality characteristics of rice milk prepared with different rice varieties
2.33. 331E4 &% o] Z4gstart. &4 9492 0
SIEAL AEHEZ47(rapid viscosity analyzer, £ ethanold] EAMA Z451 Tt
RVA-TecMaster, Perten Instruments AB, Hagersten,
Sweden)E °©|-&3sto] SHSIAH. A& 3 g(2HF 12%  2.4.5. 2id &Y
& &71°1 ¥ 75 25 mLE 7} S 24 RS SRR 1008 4% & 238
O O5TTHA A, 4.7-7.2 Al(optizenPOP, Mecasys Co., Ltd., Deagu, Korea)&
> ol-gsto] 1A7F 7H4 0= 8AIZE 52t 600 nmolA FE=
(absorbance, Abs)E &75t] 1 #Z YEHATHKim
S, 2021b).
-dinitrosalicylic acid(DNS) A2

i=]
2 50C7HA] ¥7, 11-13

50T, 1-4.7
s

71%)& RVA

2o
50CE FAHHEA HEE SH3t ASHES%7]|9
ZFrof| ot 245kt ZF Al= 0.15 mL

stoq, 0-1
2 95CE 74, 7.2-11
YA E (final A6 &
S 9
AM&-RF B 73
oF 0.
1%, 555 3.5 mLE 7Iotdl, 238 EAE
58T E SAGIY. 2292 X

=l

ZH A= SSNA2E(initial pasting temperature), 3|
2% A ZHpeak time), FIHE(peak viscosity),
50Tl A

E7F ug-
Stod 550 nmeflA]
2A= so] 243 Aol mat g/100 mLE LER

viscosity)ZFE breakdown} set back viscosityS A

]_

HAAZ(trough viscosity),
Alsto] H| Wkt
24 # 229 EX E4 24 =
241. pH ¥ 7188 18E 53 o|&
A 59 pHE 7HA PR FF2 pH U H(Orion &=
3 Star, Thermo Electron Co., Waltham, MA, USA)2} ATt
247. |29 g 24
g FF2 4 ARE YHET7|(Eppendorf 5804R,
Hamburg, Germany)Z YAE2(3,400 xg, 10 min)3t
59S 0.2 #m membrane syringe filter® o1}5}
o] HPLC system(Dionex Ultimate 3000, Thermo

)
=22 X 0AO0
o T, v

a=¥o)| KX
Fisher Scientific, Waltham, MA, USA)S o]-&s}o] &4
2 sugar-pack(300%6.5 mm, 10 gxm,
Waters, Milford, MA, USA)& ArEstRod, 49 2%

ZAGEA (Refractometer, PAL-1, ATAGO Co. Ltd.,
Tokyo, Japan)g& o|-&slo] Z+z A5t
=

242 Hx =3
HAEE= HEA(DVIM, Brook Field Engineering, MA,
USA)E ol&ste EHstutt. 4TolA ¥z A= 100
mLE 150 mL H]#A] o} 3AEE 50 rpmOfA] spindle
#62(LV-02)5 AH&sto] 187 A-5A1Z & 11 32 YE st 248 2
+ 80CE FAsIH. ol54 &= 34
0.5 mL/min, HAZ7]= Rl detector(Shodex RI-101,
Showa Denko, Tokyo, Japan)E AR&sto] E4J5}%Th
HEE 0 2= maltose monohydrate, glucose, fructose

2 galactoseS AFREIAT, B9} RS A7HS v wa}
of AFA] FAAE 0|83 mg/100 mLE HERH AT

it

229 B587)
& 979 Hs87he 9E 2089 panel A4St
% H|2 HAHmultiple

243 Mg =X
Me e 12 WK]'=97.78, a'=-0.39, b'=2.05)0.8 X
25 &
o] AT EE ZABIATHWoo 5, 2019). AS% AL vt

73 AAFA(CM-3500d, Konica Minolta, Tokyo, Japan)

£ o]&3lo] CIELABZS 2451101, Hx(L =lightness),

%(a'=redness) @ UL (b'=yellowness)E LFEFY
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comparisons test) 78 HEZHE Falsto] E4 =
AAstAtHLee, 2013; Yoon &, 2016). 2+ ME2 F2+
A AR 3R] RAE ARESle] YoE FYE
Fosteiom, M(color), FFU(flavor), Ftaste), FHI|
(after taste), 2273} vlt]ZH(texture and body), & &
(rice flavor), H¥H 7|3 = (overall acceptability) T=
& 74 A=A, W 5 568, 5 44, BE
2-34, W 14, WS WS ARESt] AS s Bt
Aot ES, & Y| e ALSE 22 AFE Fofoiz
£ oiqith & A9 8 AEUety AEaE4ld
A3 (Institutional Review Board, IRB)Z5-E 20214
90d U= T2 & AYPSIcH(S A= KNU-2021-
0155).

—

2.6. Sz

2 Agd] gt 23} g2 HH3 EEHAmean+SD)
2 YeRQI, Statistical Analysis System(9.4, SAS
Institute, Cary, NC, USA)Z ©]8-5}9] one-way ANOVA
£4& AAISE & Duncan’s multiple range testZ Y&
3o W& AolE HATHAHpC0.05).

o
2t H JIH

«

3.1. AlgzZol 22/5/5tX EN
PaTo] otz s, Frhuld g 9 SOMEAL Table 1
of Uetigict. opd = A Reiuld] Slek Ao] mjdS 2

2 19.99%, @i gt
22 7.23%2 H1EoH(0Oh &, 2018), ofdzA Sk
< 3954 4 7k A4 ¥ = SR EHE ¢
A AH(Shin &, 2017). & -7 AR A& A712
9] opdZA T 5.13-23.50%2] HYZ FFn] 20.87-
23.50%, Luto] 13.15-14.73%, 9-X0] 5.13%2] &0
A UERETHp0.05).

&o] 2t FEFS 5.63-7.95%9 HAZ w3
] 7.33-7.95%, A1) 7.45%, LEt] 5.63-6.77%2)
£0 2 WA YEREOH(p<0.05), Fr1] el ek
Y &4 5 ¥ A9 B oA S 7.23%E
o =A YebdTh @n] GRH|(NBR; 6.77%)2F FH|(ABR;
7.95%)= wiu] 9](NWR;: 5.63%)2F FHI(AWR; 7.33%)
Hop 2o obeFo] =A UEHTtHp<0.05). olAE @n
o= Wu|Et} nR3ST} SRS IRVt REo] lof o
4, A4 9 7714 gFol £7] YZoE AR EHK(Shin
5, 2021).

AgF9| 27|53k 72.28-74.48C, HIHE 77.97-
433.36 cP, HAHE 28.00-279.75 cP, FEH: 38.11-
554.61 cP, ZsHHZ 49.97-233.36 cP ¥ AWHHE
10.11-274.86 cP2] HMHZ YEegth 27332+ ¢
3o w11 A7k 24 ggtou, T Eo] wet Al
(NBR; 74.48TC, ABR: 74.18C)7} ®u|(NWR; 73.93C,
AWR; 72.28C)Ett =4 Uyttt opd=A ghego] W2

Table 1. Amylose and crude protein contents and pasting properties of rice flour of different varieties

Variety”  Amylose Crude protein  Pasting properties
%) *) Initial pasting  Peak viscosity Trough viscosity Final viscosity —Breakdown Setback

temperature (C) (cP?) (cP) (cP) viscosity (cP)  viscosity (cP)

NBR 13.15£0.63°  6.77+0.05° 74.48+0.55° 204.1442.42°  140.33+4.60°  230.14+4.02°  153.81#2.19°  89.80+1.01¢

NWR 14.73t0.17° 5.63£0.01° 73.9310.06 415958203  182.5842.35°  302.89+2.35°  233.36:0.86°  120.31:0.67°

ABR 20.87:0.49°  7.95¢0.07° 74.18:0.45°  318.11#3.07°  216.75:7.19°  402.08+3.05°  101.36+4.12°  185.33£10.21°

AWR 23.50£0.34° 7.33t0.01° 72.28+0.06° 43336t5.47°  279.75:10.84° 554.61:6.44°  153.61:8.86°  274.8616.48°

PBR 5.13+0.08° 7.45:0.02° 73.0240.08° 77.9740.33° 28.00+0.08° 38.110.05° 49.97+0.39° 10.110.10°

1
2)

)CP, centipoise.
3

https://www.ekosfop.or.kr

MeantSD (n=3) within each column followed by different superscript letters are significantly different (p¢0.05).

;NBR, normal brown rice; NWR, normal white rice; ABR, aromatic brown rice; AWR, aromatic white rice; PBR, pigment brown rice.
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A= oo BRI, o, AT, F
SHE, AN E)o] thE YEI=3 HWoIlE o EF
A YERE 2 H(p<0.05), =8 =0 whet @w|7} o] Eet
ST B0l BF WA UETHp(0.05). °|AH ofd
ZA 5o et YR 33 9 LIEA 5 B2 2o
= EO],E_ ] o]J: EO}H]E/\ E%_,] B o]x],_o o].ul
B2A7 2 EFEO 93E AH S YAE Hof §lo] =
3} /\] Wago] tigt AgH4dol o AW (Choi, 2010), A
= A% W F2HE 71 ARlely & 24 L& 7] A
%3 Qg Aoz AlmEHMatveev 5, 2001).

32. # 2R9 pH, 784 2L,
=44

o 95 pH, 7H4 13, A=, 899 % /29
g2 Table 29 eIt pH= 6.38-6.639 He=
] AR(NWR)7F 6.63 2.2 718 =943, @] |
(NBR) 6.56, @] FT|(ABR) 6.50, #m] FT|(AWR) 6.39,
F48(PBR) 6.389 o2 WA dEith Aydar &
(202009] ol w2 & 979 pHE 5.2-6.19] W9
2 Rustgon, & A7 Axet & SR vt e
et pHe A& W wide 985 due Fad
AAR A glom, ATt WE AE(4.5)L 3%
o, &% oo W4 vldE WA 5 FFsH(Rincon
5. 2020), pH7F SET W A% Aed 79 @i
S3i=7F "okl 44 AckPineli 5, 2015).

7H87d 1 A2 vl FU(ABR)7F 6.5 °BrixE 7}

HE, 278 2 RE/8

o

Al vebgod, 1 9 dagd E e7o] 7M84 1Y
T2 7.5-7.7 °Brix®] WIE A Uehgtth(p0.05).
Ao L%t =g \“4*401 foz nd% Ao
o]t XﬂZo} -H4.6-4.8 cP)9] Hx=
gsto] A= 9-+(2.8-3.0 cP)Et H&7t
YERETHp<0.05). T3, Shin 5(2017)9] Aol w
ofgEA ool w2 A ol&st 2RE AX3IA
w29 H=7t A UehdTa Basiion, & <
AIE FARE AIE Hol . o= ofdEA
oW AR HPEo] &4 AFEiolA BeHol {H
o8 Alm¥rhBarrera 5,
79 HEe 2-5
? °94 HE=of FARSI] & 9-f
& 208 3" H(Tran 5, 2018).
Choi 5(2015)2] A7] ‘ﬂrétﬂ; U 8 o] Bt A=
= 4.39 P, EFTE H7eto] A4 SRS AXRSIE
1) HE 5.97-7.28 P9 MR 2 AT Q5 s
A7t "ojzl= 9ol lglod, & A Wn| & &
5 olgst] A4 FrE AXUTHE o W Hes &
T AZETt w8 SR AxVt 7FsT Ao AmE B
3h Rincon 5(2020)9] Halof w2 o] g} 7o}

33l Q o] gdlo] AEA 202 AR3IPLS u], 7}LA
a

% T

7=
:|o

0

ul

M

=)
1T
9,

o %

A

=

H ot uoHr E o de

JQ;(EFE

A ﬂSEr

2
EY
>
u
Y
5
N
X

2 Fyo| 1.8- 39 *Brix?] W91 Lhehd 2} vla
S9S 1 £ AT B9 AxE 42 S 184 T

1o gﬂ;n} olyel FAjo] Lo} S7ZA 7|5

Table 2. pH, soluble solid content, viscosity, reducing sugar, and free sugar content of plant-based rice milk prepared with different

rice varieties

Variety” pH Soluble solid Viscosity Reducing sugar  Free sugar content (mg/100 mL)
content (°Brix)  (cP?) (g/100 mL)
Maltose Glucose Total

NBR 6.5620.02% 7.50.1° 4.6£0.3° 2.1940.25° 181.119.6° 152.1420.9% 333.2430.4°
NWR 6.63+0.022 7.5£0.1° 2.8+0.3° 2.38£0.07* 227.5+13.5° 170.4£14.8° 397.8+28.3°
ABR 6.5020.01° 6.5+0.1° 4.8+0.0° 2.19£0.11° 186.0£13.5° 250.7+13.8° 436.8£22.9°
AWR 6.39+0.03¢ 7.7+0.1? 3.0£0.0° 2.69+0.23° 235.1410.12 269.6£13.9° 504.7+23.9°
PBR 6.38+0.02¢ 7.6:0.0° 4.6£0.3° 3.4740.26° 152.548.6° 126.1421.4° 278.6£30.0°

1
2)

)CP, centipoise.
3

400

;NBR, normal brown rice; NWR, normal white rice; ABR, aromatic brown rice; AWR, aromatic white rice; PBR, pigment brown rice.

MeantSD (n=3) within each column followed by different superscript letters are significantly different (p¢0.05).
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AT FFE 2.19-3.47 g/100 mLo] HAAE {41
7} 3.47 /100 mL& 7 #=A UERRTHp<0.05). Fxt]
ot gmlo] Shld S A off 2.19 g/100 mLE Y
epfont, wojd uf dutu] 2.38 g/100 mL ¥ &d] 2.69
/100 mLZ 71 o] @ulE o]&3tof A £33l wfi
o =A UERATHp<0.05). ol= #ulE o]-&sto] A|RgH
A 9571 FUES 7 99l free carbonyl group 52
o] =0 AoE AlaEY, @u|et WujE FLES}o]
A E AR5PE i 27| LY k] Zjo|E gl
o & AHSeong &5, 2021). & -R9 FHT TFF
maltose, glucose, fructose ¥ galactose®] THFS £4
stelow, nE & $-RFolA maltose®t glucose’t AEE
213, maltose®} glucose®] 2 Z+7+ 181.1-235.1
mg/100 mLe} 126.1-269.6 mg/100 mLe] ¥9E YE}
Wtk S T Frlo] Aot Win)7} ZH7F 436.8
mg/100 mLe} 504.7 g/100 mLE Lytu] dn] 333.22
g/100 mLe+ ¥u] 397.8 ¢/100 mLET =A Yerdth
(p€0.05). =40 webs FRT T Wurt dujE
oF 11 o] EA UE o (p<0.05), ST T &
AReE A3 UEWich

3.3 & 20 ME o/F I ZAMY
& 990l Mw ['ZHlightness), a Zk(redness), b'%t
< 243t A= Table 39 YebfQdch &
fo Mz EAL2 B L'F 0.01-39.69, a'gt 0.03-
5.32 % b3t 0.00-28.309] W92 vrebitet. Qytn] &l

(vellowness)

Table 3. Color value of plant-based rice milk prepared with
different rice varieties

Variety” Lightness Redness Yellowness
NBR 27.00£2.49°% 5.00+1.32° 28.04+1.32°
NWR 39.69+2.39° 0.3120.08° 15.2241.73°
ABR 27.42+0.41° 5.3240.16 28.30£0.17°
AWR 36.33:0.14° 0.2440.02° 16.15+0.08°
PBR 0.01£0.01° 0.0320.04° 0.00£0.03"

"NBR, normal brown rice; NWR, normal white rice; ABR, aromatic
brown rice; AWR, aromatic white rice; PBR, pigment brown rice.
Mean+SD (n=3) within each column followed by different superscript

letters are significantly different (p¢0.05).
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o} wiu]o] ['ghe Z+zF 27.00 ¥ 36.69, a'ZHe 5.00 @
0.31, b'gt 28.04 € 15.222 Uetylon, 3o nje}
W] o] g 27.42 9 36.33, a9 5.32 2 0.24, b
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o, & Aol Axet fAtAtHLee 5, 2016).
& 209 Jrg A3 AYR= Table 400 YER YLt
A= T71E G mHA9 B AHDI3, 2)), 9= AF
o] B HAHDI4, 3)), A= F1] 10%, 50%, 90%°l i
g5= JAA7]E Dv10, Dv50, Dv90C.2 ettt ¢
2; 2HAC| Wt A3 AH Bt A2 47 6.4-12.7
pm 9 21.9-24.8 pm2] AR Yepgon, wWu]7} &u
Hoh A U] B A7o] FA UERETH(p(0.05).
AR Bt A7 (dv50) 13.3-19.3 pme] HYE, 44
ul= g A7) 13.3 pmE 7HY A YERETHp<0.05).
Lee9t Ha(2015)°] w=2W Fy 2op484 5 9o
54 2 A4 AESISS W B ZA0] 47 H4] AR
40.08-45.24 pm @ A4 A& 51.57-54.20 pm= & ¢
F A=Y B 14T vlwsis o & 1o dA 2
717} A2 A2 Yttt ol & 7 AR Al AVNEE
F2o|E IUg o] gsto] 7o zH E7FE At uly
3t 9 #A3P} =97 WiEe R AR, ol 7t
B2 Tt B 58 olgoto] 4B 98 e O
AEETHSethi 5, 2016). YAES EE Z(span)2
2.1-4.79] ¥, gytu] Fu|(NBR)= 2.12 o] F 718
TS & Eo] JREo] #USt 715 Yehd Hoz H
ols, Au|(NBR; 2.1, ABR; 2.3)7} #u](NWR; 3.1, AWR;
2050 ZA Yeiy #dst Zd FAoE Almdr
Han 5(2012)9] B0 w29 4] Eajd &7129] Y
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Table 4. Particle size distribution of plant-based rice milk prepared with different rice varieties

Variety” Particle size? (um) Span®
D[3, 2] D[4, 3] Dv10 Dv50 Dv90

NBR 12.740.0% 23.440.0° 5.90.0° 19.340.0° 46.6+0.1° 2.140.0°

NWR 8.0£0.0° 21.940.1° 4.00.19 15.340.1° 50.8+0.2° 3.140.0°

ABR 10.0£0.0° 23.5:0.0° 4.90.0° 19.0£0.0° 48.8t0.1° 2.30.0°

AWR 9.1:0.0° 24.80.1° 4.3t0.1° 19.3£0.1° 54.3t0.3° 2.6£0.0°

PBR 6.440.0° 24.0£0.0° 3.120.1° 13.340.2° 65.5£0.3° 4.7+0.1°

UNBR, normal brown rice; NWR, normal white rice; ABR, aromatic brown rice; AWR, aromatic white rice; PBR, pigment brown rice.
ID[3, 21, surface area moment mean; D[4, 3], volume moment mean; Dv10, Dv50, and Dv90, the measured diameters below which 10%, 50%,

and 90% of the particle population lies, on the basis of volume.

IDefines the width of the particle size distribution and is equal to (Dv90 - Dv10) / Dv50.
“Mean£SD (n=3) within each column followed by different superscript letters are significantly different (p€0.05).

0.8

0.6

0.4

0.2

Normalized turbidity (Abs.)

0.0

Storage time (h)

Fig. 2. Normalized turbidity of plant-based rice milk prepared
with different rice varieties. NBR, normal brown rice; NWR,
normal white rice; ABR, aromatic brown rice; AWR, aromatic
white rice; PBR, pigment brown rice.
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Table 5. Sensory properties of plant-based rice milk prepared with different rice varieties

Variety” Color Flavor Taste After taste Texture and Rice flavor Overall
body acceptability

NBR 4.8+1.4% 4.5+1.2% 3.9+1.3° 4.0£1.4° 4.240.9° 4.9%1.3% 4.2+1.4°
NWR 5.2+1.6° 4.6£1.1° 43+15° 4.9+1.4° 3.9+1.5° 43+1.0° 4,741 5%
ABR 4.9+1.6° 5.4+1.7° 5.3+1.2° 4441 07 4.840.7° 5.7+1.4° 5.3+1.2°
AWR 5.5+1.5° 5.1+1.6° 4.6+1.5% 4.741.7° 4.641.5° 5.1+1.5% 4.9+1.1%
PBR 3.3t1.6° 3.5£1.2° 2.8£1.4° 2.90.5° 4141.0° 41418 3.2¢1.1°
F—value 4717 406" 6.78" 3.00 1.25 312 6.36"

Sensory scores were assessed on 7 point scale where 1=extremely weak or dislike, 7=extremely strong or like.
NBR, normal brown rice; NWR, normal white rice; ABR, aromatic brown rice; AWR, aromatic white rice; PBR, pigment brown rice.
MeantSD (n=3) within each column followed by different superscript letters are significantly different (p<0.05).

9"0.05; "p¢0.01; ""p¢0.001.

Holk Zoz gztet

TFoAE AEd SRl Higt Aaert Eobof] o
A9 F8E 98] 718 Bdo] 954
4 9RE Axsigod, g dus
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B4 0 s 71 2AR,

o]&sto] & RE AXolGirh 7 duY =255
5408 opd2A, ey kg 9 S3EAS B4
o} opdEA FFR 5.13-23.50%2] MR YERIL, 2
oy k2 7HE BT F P =%oH, TR
ebA= @nrt =4 UEidth 3354 § 27153
+ @u|7h wu e =4 Ueig oy, SaE A4S @
o) 7F A et & 19 4 E4 5 pHe 6.38-
6.63, 7F&A TFEL 6.5-7.7 °Brix, FEE 2.8-4.8 cP
o] HRE Ye, A& SHEA 7MY 1R I
o] W ¥t ozt HAL ol FEEA 7|50l =2
A0 & Almdch Sd3Y FRYT FFE 7 dEF
< 7t =4 vehgow, =40 et Wu|zh A4 U
Bttt AT E42 S E ot Wevt 4 YEse
U, % 37] 9 A2 dAnrt A et mEkA
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