KOREAN J. FOOD COOKERY SCI.
Vol. 26, No. 6, pp. 872 ~886 (2010)

o
=

CLBEEEDEL

H7hero] MAlo] Ao

-
1=

]

54 54 W

o

AP Aol vl I

olAd - A3’

Influences of Roasted or Non-roasted Brown Rice Addition on the
Nutritional and Sensory Properties and Oxidative Stability of Sunsik,
Korean Heated Cereal Powder

Byung Yong Lee, Jinhwan O, Mi-Hyun Kim, Ki-Hyo Jang, Jae-Cheol Lee and Jeonghee Surh’
Department of Food and Nutrition, Kangwon National University

Abstract

Six kinds of sunsik containing different contents of brown rice(BR; 20, 30, and 50%) were prepared and subjected to
various processing conditions(with or without roasting at 200°C for 20 min e.g., designated as RBR50 or BR50) to
assess their functionality as ready-to-eat foods. They were also assessed for their nutritional and sensory properties and
oxidative stability. Dietary fiber contents were proportionate to the levels of added BR. Protein was highest in RBR50
(p<0.001), which also had the highest amounts of free and structural amino acids. The amount of free amino acids
tended to increase with roasting, although most amino acids were present in structural form. Oleic acid and linoleic acid
were the predominant fatty acids in all prepared sunsik, and RBR50 presented noticeably higher peroxidability index
due to its higher amount of linoleic acid(p<0.05). Nevertheless, RBR50 showed good oxidative stability; this pheno-
menon was observed in all sunsik with roasted BR but not in those with non-roasted BR. It is implied that potential
antioxidants might have been newly formed or converted from their precursors while BR was roasted. Roasting process
also had an impact on the sensory properties of sunsik, e.g., sunsik with added roasted BR showed lower dissolution and

darker color intensity compared to its counterpart sunsik.
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Table 1. Formula for the preparation of sunsik with different
contents of roasted or non-roasted brown rice

(unit: %)"

Ingredients BR20 BR30 BR50 RBR20 RBR30 RBR50
brown rice” 20 30 50 20 30 50
glutinous rice 40 30 10 40 30 10
a-corn 18 18 18 18 18 18
black sesame seed 8 8 8 8 8 8
vegetable cream 72 7.2 72 7.2 72 72
hemp 4 4 4 4 4 4
glucose 1.6 1.6 1.6 1.6 1.6 1.6
walnut flake 0.8 0.8 0.8 0.8 0.8 0.8
pumpkin flake 0.2 0.2 0.2 0.2 0.2 0.2
carrot flake 0.2 0.2 0.2 0.2 0.2 0.2

" The total amount of brown rice and glutinous rice was adjusted
to 60% of the formula.

? Brown rice was either roasted(RBR20, RBR30, RBR50) or non-
roasted(BR20, BR30, BR50).
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tion unit K-424, Buchi, Switzerland), SF “*(Kjelflex
K-360, Buchi), 27 “X](702 SMTitrino Metrohm, Buchi)
£ A&5H 0 Z AE-3FY] micro-Kjeldah'H o2 443+ &,
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+ze A+ z2 o] 2o 72 Alalkste] 1 ZhS EAEA
, BE dubg R #4233 vhE st Hdghe

Asar.

3. Ao|dw M

An| Hrbgel mE A2 Aol TS Rlal &
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2o *2]gt E-3l(digestion) T, ethanolS 7}t 2]o]
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A2 NEE - £33 T dBH02 9= Fs
o H,0, 7 mL, HNO; 2 mLE 7}t § wlo] 239 A|m
28|74 X](Microwave Digestion System, Ethos Touch Con-
trol, Milestone Inc, Italy)E AMESl] A& Tho 2%
o2 F3f FEIHth 1A A A5y 2EE 3E
B 85CHHA A1, o] F 9% &t 145C7EA] %
S AR & OA 47 % 180C7HA] &8 1583 /A
AlFT o|Z2A BlE AEE SFTE 208 4% &
ICP-AES(Inductively Coupled Plasma-Atomic Emission Spec-
trometer, Vista-Pro, Varian, Australia)®l] 438t refected

power= 1.2 kw, flow gast argon, plasma flow= 15 L/

-
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min, auxiliary gas flow rate<> 1.5 L/min, nebulizer gas flow
rate2 0.7 L/ming] ZANA A= EA319Th
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2=, A% °F 400~500 mgell 6 N HCIE ©F 10 mL 7}
g = 110CollA 22 hr &<t 7FriEsl sttt o] &
&5 AxHAHE 58 HCIE AAI}NL S/HFE A
7Fsted 100 mLE B83F & 0.45 um syringe filter= o
FAIA opu| it A4 710 FABAH frelotr At &
AL AsliAE, 50 mL dA & A 9F 5 g7 70%
kS 30 mLE 9ol 1 hr B wHkg & 1083 WA
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= 70% OleHE 25 mLE ¥o] wikd d4lEe] #4E 2
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o)A ninhydrin? ¥-EA1A A SRMES FAAHTE B
AE SHEES 570 nm} 440 nme] AN FHEE
3o =M 247 ot ES ARSIATE A gl Ak
23 opu| Ak F497]+= Hitach L-8800 Amino acid Analy-
zer(Hitachi, Japan), -2 Ion exchange column(4.6 mm
x 60 mm)°la, Y B 25+ 30-70C, ¥3Y
25+ 135C, #4035 mL/min, AlE FYHL 20 uL
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6. X|EAt XM EHAM 9l peroxidability Index A&

Algo] A4S Lepage G2F Roy CC(1986)Hw ol wheh
A3t #AsE A4 AR 0.1 goll R 2FEE
= tridecanoic acid(C13:0) (Sigma, St. Louis, USA)E 100
mL 3+ methanol:benzene 4:1(v/v) &8 2 mLE
D vortex(KMC-1300V, Vision Scientific, Korea)2 /¥t
S A, 200 pL9] acetyl chloride(Sigma-Aldrich, Stein-
heim, Germany)E drop-wiseZ HZ3| H7}stAt) o] &
o] HEEHE 100CAA 1 hr &< SAHBTOZHN me-

thanolysis¥H-&-2 fr=stAth W& AlZto] AAg 3 3¢
E2 2E HEgHS Aeoq {FAA7]A, 6% K.COs 5
£ M3 HolFHA

HE3-H-& F3}AA methanoly-
sisHh-3= SAAIAT 1 %, A4 E271(5810R, eppen-
dorf, Hamburg, Germany)E AR5+ 10°C, 3,000 rpm ©l|
41 10 min ¢t HAEY T F FSHE FH3 GC-FID

(Gas Chromatograph-Flame Ionization Detector)oll T3}

At

A Ak B2 93 GCE YL 6100GC(Young lin, An-
yang, Korea), ZH-2 J&W Durawax(30.0 m x 320 um x
0.25 um) (J&W Scientific, Folsom, CA, USA)E AM8-3}%
t}. Injector®} Detector(FID) =%+ E5F 200C, AE5Y
T2 1L, °o1 87 714 N9l 52 1 mL/min©| . 2
H 2%= 90ClA 5 min 5F A3k 180C7HA] 10T/
min®| X8 FSAA 383 FA8, 180TollA 195T
7HAE 3C/min, 195CoA 199C7HA1E= 1 C/min, 199Cell
A 22 C7HAE 4Cmine 2 F5A7 F 583 23}
ALk o]F 212CeA 240C7HA] 1 C/minl.Z A7
5 HZFLE 240CoA] 20 min B9 FRI3H= tempera-
ture-gradient w2082 AAste], F 33749 A4k
sl Atk 33702 AE AL A4 s “s =
vs. peak 2] FFFFIHES A3t A4 AR
AAHE ARt

2] AF.9] peroxidability index(PI, 2F3}71s A=
A 9HAK fatty acid, FA) 2A4S 7)F 08 st e o)
AHE3H T Cortinas 5 2003); PI= (% monoenoic FAx0.025)
+ (% dienoic FAX1) + (% trienoic FAx2) + (% tetraenoic
FAx4) + (% pentaenoic FAX6) + (% hexaenoic FAx8).
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(iron)#} ascorbic acidE sl ARSHTEA| 2o =&
A Z, AR Al whet ASAAdES] malondial-
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cal Industry Co., Tokyo, Japan) 21 mL-& 37}5t] homo-
genizer(Wise Mix HG-15, Daihan Scientific, Seoul, Korea)
2 1% B #AEsETE o] F 2.5 mLS F3He] 80
mM tris-malate buffer(pH=7.4) 12.5 mL, 5 mM FeSO; *
7H,O(Showa Chemical Industry Co.) 5 mL, 2 mM ascor-
bic acid(Junsei Chemical Industry Co., Tokyo, Japan) 5 mL
E AEE €3l 10 sec &<t vortex mixers ©]-8-3+
Z AL F 37C gz ¥ vede d2az
of ¥ A0 min)FE, ¥-8 s F 20, 40, 60, 90,
150, 210, 270, 330 min°ll, ¥H&H F 2 mLE 35t
TBA(2-thiobarbituric acid, Tokyo Chemical Industry, Tokyo,
Japan)-TCA(trichloroacetic acid, Wako Pure Chemical In-
dustries, Osaka, Japan)-HClo] &3Eo] Q= HES AleF
(15% TCA+0.37% TBA in 0.25 N HCl) 4 mLE 93 %
A2 &, 100ColA A23] 15 min &t WA ©]
T AR EE AE S TEAAFIAL 3,500 rpmoll A
15 min 5<% YAE2](5810R, eppendorf, Germany) %
t} S-S UV-visible spectrophotometer(UV-1650, Shi-
madzu, Kyoto, Japan)Z 531 nmol|A $FEE SAHTS=E
A Hhgl ol PdEH MDA-TBA complexE g &3t
o EF A A4S sl MDAS AFAIR] 1,1.3,3-
tetraethoxypropane(Sigma-Aldrich, St. Louis, MO, USA)°]

Avle] Akt $e3Y el /478 DPstel A=
A 650 Aol td TPt BTG AFY
33} AT F BBl

| E¥9 20%S HEE A
2 2le] FHEA thate] AR w&
AASE & 573 HHW(scoring test) &= AA|SFFTE 7}
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AAsFE oM, F7HeE-S (1) Ao EA g #53
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=7](particle size, F-ZAEfoll A 2] JAF =7]), &34 (dis-
solution, A2le] & Z= AHE), HE(viscosity, A4S
o SAHE o AE3I AE), o]FKodor, T HAY),
S(sweetness), Z5k(saltness), T8+ SH(tasty flavor), Y
Z(color) & ZF EAJo] ofgt A5 1M R dta ‘11 &
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g T YHIE FFE IIH7FEZEI]A CAN-pro3.0
(Computer Aided Nutritional Analysis Program version 3.0)
oz 4hEsglon, o] AAE = YA TI=H
Hlawgro =M, AFE 4 Fda A7 i 714
=g B3Itk

10. SAIXz2|

Ay AFRES EARY ZE 713 SAS(version 9.1 for
windows, Cary, NC, USA)E ©]&3slo] HA3 B3
22 YERY 1™, ANOVA, Duncan's mulitple range test
2 folH3l Aolr} =AE AU

1. oi0| Zzh MAle] YHbdE, Aoldwr A FII1E
1) Ltd=at Alo|MR

&)
- 5.8~7.5%(6.3%), =
WA 9.8~11.5%(10.5%), ZA 1.9~3.7%(2.7%), %3]
2.4~2.9%(2.6%), ©T3l= 77.2~81.0%(79.1%)S] 3
B3om, o]F Ivhd e e wid, Fi(F9
= Hol e3H<S Astas 65 A2 Akeld
ztel7t BEE A gkt T, o] A= AT
A2 AFE FASI FFES #2498 Chung SSF Han
YS(2003)2] AT AINFE 2.4~4.8%, ZHNZA 16.8~
20.1%, FAF 3.4~11.2%, X338 2.3~2.7%)<} Bl s,
TEE Uh 51, oA 220 IR Fid o
2 Yo} zlo]lE BATh ol The 3R, AiF, iz

F 52 UBE sk H49) Az P 7 MY AE

Lot fe ot o W

2y
ro ML

=9 95 74 3 uiske) Zpojo whet ANk Ee| o
o] Y& W] WEoE & F UrKChung SS+ Han
YS 2003). 4, 6F 29| Aol FFE 5.42~7.16%
o BXZ HlowH, dr] ol SVt s wo=
B eI o), AFAEENAM Bud AR 2
ol, @mle] ol ol thEk 33%E, 6F A4 ollA
dnjel A FHRE AHEE e Hold T
0.6%°ll B3 5uf o] O Erhe AR Bde] s A
©|TK(National Rural Resources Development Institute RDA
2007). 5, Aoldf7F 53 AvE Wol WUk A4
T5, AolARE FEesE AA BAg 3Ee] e
SolA Al HER@u+3Ho] A48 60%s T4), AA
o7 | Hrbgol w& AdAdA Aol df el &
Al Yebd Aot} AR A2, Lee MHSF Oh MS (2006)
= F7] Az Al @S tiAst] 71 dnle] o
o] &FE Alxd F719 Holdfr FHFE HEF s
=T Btttk 650 drl el gd 4
°o]/df(dietary fiber)®] &2 Chung SS2} Han YS(2003)
7} Bgk AlF A2 AlEe] Z4df(crude fiber) T
(2.49~4.22%) R 0= =31, B-glucan $HFo] E& Zo=
dHz B2 THE v]5e7l(parched barley powder)2]
2ol Tl 7.4%8}F FARRE o] AT National Rural
Resources Development Institute RDA 2007). 20|+

o

() 53 5849 A%, FEE o] S4B A=
B EQ0EH A3]B WTZE ALS Se) FBY
2 AANY & A3, i) FU2HEBS) WSSt FE @
FUE FHSC] P UFOoEH BT Fol2wEX
B UE 5 oglomE FRA HolHAE FHE 9 6F
M2l e tholofEsh Wul A 8 %3448 coronary

heart disease)®| ool FEHO=E 7|AT = Y& Ho]
TH(Charalampopoulos D 5 2002, Flight 12} Clifton 2006).

Table 2. Proximate composition(%) of sunsik depending on brown rice addition and its roastingl)

Samples Moisture, 105C?  Moisture, IR”  Crude Protein Crude fat Ash Carbohydrate  Dietary Fiber’
BR20 5.8+0.1 5.9+0.4° 10.9+0.1° 1.9+0.8 2.7+0.1 78.6£1.0 6.69
BR30 6.340.2 6.4+0.1° 10.5+0.1° 3.040.6 2.6+0.3 81.0+5.2 6.16
BR50 6.4+0.1 6.6:0.0" 10.0+0.2° 2.8+1.7 2402 77.2+0.5 7.00
RBR20 6.0£0.0 6.6+0.1" 10.5+0.0° 2.840.7 2.7+0.1 77.9+0.8 542
RBR30 6.0+0.0 6.5+0.1° 9.8+0.2¢ 3.742.1 2.540.2 79.5+4.6 6.52
RBR50 7.542.7 6.5£0.1° 11.5+0.2* 1.940.5 2.940.0 80.2+7.9 7.16
Mean 6.3 6.4 10.5 2.7 2.6 79.1

Significance Ns® p<0.01 p<0.001 NS NS NS

1) ad,

: Values with different superscripts in the same column are significantly different.

* Moisture contents were measured with 105°C oven drying method and Infrared(IR) Moisture Analyzer.
9 The content was presented only with the mean of triplicated experiments because the amount of sample that was subjected to in-

dividual set of analysis was small.
K Statistically not significant.
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Table 3. Essential minerals of sunsik depending on brown rice addition and its roastingl)
Quantity Elements(ug/g) Minor Elements(pg/g)
Samples
Ca Mg P Na K Fe Zn Cu
BR20 1,726+168"  1,171£201™  4,114+739 3945 6,587+765 17.7£1.7 14.3+1.6" 2305
BR30 1,5424371°™  971£157™  3,472+508 39+3 6,058+818 15.9+3.1 11.5+2.2° 1.7+0.9
BR50 1,345+54° 919+94° 3,441+£236 36+1 5,796+331 15.0+£0.9 11.0£1.0° 1.3+0.2
RBR20 1,417+£70™ 1,218+116" 3,908+373 374 6,060+670 20.2+5.3 14.7+1.3" 2.0£0.4
RBR30 1,770£101°  953x12" 3,785+33 381 6,928+149 16.7+0.9 11.4+0.2° 1.7+0.3
RBR50 1,850+173* 1,000159abc 3,885+213 362 6,837+439 15.8£1.6 12.540.8% 1.9+0.6
Mean 1,608 1,039 3,767 38 6,378 16.9 12.5 1.8
Significance p<0.05 IR NS NS NS NS p<0.05 NS
D@ Values with different superscripts in the same column are significantly different.
? Statistically not significant.
2) 271 8 Wv] H4e] K FFol, B AT g8 Lua
UMPYE A Astol SJSHE(Table 2), Aol FHE Ao K FF vis) FUHOE o BYrhe AE ¥
23| (crude ash)®] e Ao AUt HE 4 EHo g A o Utk 652 A Fid Py FF
Fol A frolHQl oS VehhA gtk 23] £ 100g FHE /IFOE Fho] TSI, 344-411 mg?]

2 33} o]l YAX FUIESES FHOE, IRty ow
F Fr1d =S gumsta £ S . gk, Z23E
o] A= 6F A4 Atoldl B ko] Z zpol7t gl
& AAFSIATE v, 2159 FFR 7HA] H7tel
T F7149 =R ozt Fr1E e 2/ (com-
positions) & 78 F7]2 9] &eFo] F83F3(The Korean
Nutrition Society 2005), (i) A2]9] FULER] JFF/Hr= T

7, 7%, AE, B 2% ohlzt == wet F
71de] @& g zAo] WstE § JOHI(Kim M T

2004), & A3oA= 55 thEFF-7]E (quantity elements),
ZrF(calcium, Ca), P}F1u| < (magnesium, Mg), <l(phospho-
rous, P), YEF(sodium, Na), Z-F(potassim, K)3} 359
v ZF57] A (minor elements), Z(iron, Fe), ©}(zinc, Zn),
TEl(copper, Cu)E B3+ B3} THTable 3). ©| &
A3 YEFS AT 63 F71dS deHd a4
of nls] AAYFERE Fgo] EA ok, Aol T3 F
w35 AFHE Zo] AR 24 Y40 THThe
Korean Nutrition Society 2005). @v]|e] H 713 HS
A 5ol BAGle] 6F Ad2lel dE Fr1dY P
K>P>Ca>Mg>Na>Fe>7Zn>CuZ, FHozZ FY
AR HAEFAKTable 3). Pubxoz FEo 714
o] FgE e FIEL PE ¢EA JI(Kim M

2004), Yxbdle] E7]d 2SS HUIgE Kim JH

| —

of

LAl Wiy |
(2005)9] Aol %= P7}F 7P Wol AEEHAo W, &
TollA= Ko gHege] pell HIg] 1L6~1.8¥ £ Zo=
A=A AFAEHR M2, 59 T 245 7|E
o=z & v Ko &S w326 mg/100 g)7} WH](163
mg/100 g)X2t} 28] F = & THNational Rural Resources
Development Institute RDA 2007). ©]+=, & oA

doy 2 ol oft g2 ok r

FFOZ Kim JH 5(2005)°] /WLt Jokdgds2le] p
3HEH458 mg/100 ) RTh= Wyt ol2lg A, () A
2ol g F4E Sd 2wl AFngo] 11ZE A%
i JeoE Bata, SEvet AlA o 7 F
7189 AATF vlgo] 12 g H, i) A FHes
of 14k AFAHTMA AMSLZ QI8 Q1] YA AT
7} Z7Fh= 415 123 w(The Korean Nutrition So-
ciety 2005), @R 2ol Hlal Awm|7} F3te daS A9
st AT A, =l E4¥e 7r1d AFHE AN
Astedl F 7198 F ASS AARREATE @, () 6
Z | 73} Ao FAET} Ane} FHRAH))o L,
() FFY F714A gEFe A EC] IUETE Tadhe
A%e Hol= ZoR d¥A S B R(Choe IS 5 2002),
drlo] H71Fe gt Azd 9 6% Al A%
dAn] Hrtego] &5 JHo R W e A4S
o
k=1

o]

=1
A Hlu=z, du Hrlegel vlgEste] 23&E 2 /1
Aol fo] T/ AR oAsiAnt a8y, A4
3}, Caot Zns A ME T2 FEH(Table 3) L
T4 S hEd= 238 3FeKTable 2) E5FollA]
Arle] H7tFo] W& FolF ztole HEEA Tk

2. ®l0| Hotet /=25F0l M2l oto|eAt I K|

A z2doll O|lxl= et

1) 72| ¥ 74 otojk=nt

=72 oAt Aol Fv] 53 TR utd &
of WHsHA AE F doerE v HUEF 9 By
3 el mE oprglh A WStE AR
2} 100 g B FHrECl e obrliAke] TR 6,891~
8,403 mge| EEXE HOW, o] T T4 ofv|iike
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Table 4. Amino acids and nitrogen compounds profile of sunsik with different contents of roasted or non-roasted brown rice
(unit: mg/lOOg)l)

BR20 BR30 BR50 RBR20 RBR30 RBR50
Amino acid Free S:;th Total Free Strzft Total Free Str::t Total Free Strzft Total Free Strz;:t Total Free Sutrrl;:t Total
Phosphoserine 8 214 222 9 163 173 8 203 211 9 277 287 9 207 216 10 210 219
Phosphoethanolamine 22 nd2) 22 25 nd 25 20 nd 20 22 nd 22 23 nd 23 23 nd 23
Aspartic acid 11 589 600 11 619 631 10 660 670 11 647 658 11 629 640 12 765 777
Threonine 4 265 269 4 262 266 3 281 285 4 302 306 4 284 288 4 321 325
Tryptophan 3 nd 3 3 nd 3 3 nd 3 nd 4 nd 3 nd 4
Serine 17 322 339 17 324 341 15 357 372 18 385 403 18 367 385 18 406 424
Glutamic acid 7 1,253 1,261 10 1,222 1,232 9 1,279 1,288 10 1417 1,427 9 1,160 1,169 10 1,412 1,423
Glycine 278 281 3 300 304 3 317 320 4 322 325 315 318 4 380 384
Alanine 14 396 410 15 379 394 13 405 418 15 439 455 15 400 415 16 458 474
Citrulline nd 2 2 nd 2 2 nd 2 2 nd 2 nd 2 nd 2
a-amino-n-butyric acid 29 31 26 28 26 28 30 32 43 46 30 32
Valine 367 371 5 392 397 5 398 403 5 404 409 5 409 414 5 453 458
Cystine nd 102 102 nd 44 44 nd 104 104 =nd 105 105 nd 46 46 nd 117 117
Methionine 1 135 136 1 116 118 1 135 136 1 152 153 1 132 134 2 167 169
Cystathionine 2 nd 2 2 nd 2 2 nd 2 2 nd 2 2 nd 2 2 nd 2
Isoleucine 2 288 290 2 288 290 2 302 304 2 315 317 2 302 304 2 343 345
Leucine 2 656 658 2 593 596 2 621 623 2 717 719 2 628 630 2 681 684
Tyrosine 2 171 173 2 137 140 2 213 215 2 222 224 2 211 213 2 248 250
Phenylalanine 2 347 349 3 332 334 2 341 343 2 366 368 2 353 355 3 398 401
-Alanine 2 70 72 2 10 13 2 nd 2 1 12 13 1 69 70 2 nd 2
y-Amino-n-butyric acid 12 14 26 12 13 25 12 12 24 12 18 30 12 13 26 13 15 28
Ethanolamine 1 9 10 1 8 9 1 9 10 1 7 8 1 nd 1 1 10 12
Ammonia 3 9% 99 3 88 91 3 94 96 3 101 104 3 9 100 4 101 104
Ornithine nd nd nd nd 6 7 nd 6 6 nd 36 36 nd nd nd nd 13 13
Lysine 247 250 3 257 259 3 276 279 3 263 266 3 252 255 3 305 308
Histidine 186 188 178 180 2 184 187 2 195 197 91 194 2 215 217
Carnosine 80 83 61 63 3 63 66 3 62 64 75 78 3 52 55
Arginine 34 455 489 34 487 521 31 578 609 40 578 618 39 578 617 41 693 734
Proline 4 433 437 3 381 384 3 402 405 4 461 465 3 406 409 3 414 417
Total 173 7,002 7,175 183 6,688 6,871 166 7,266 7,432 187 7,830 8,017 186 7,167 7,353 196 8,207 8,403

D All Values are the averages of duplicated experiments.

Y Not detected.

6,688~8,207 mg, 2] o}l

)
lT—’ﬂ' p

166~196 mgZ(Fig. 1),

g 4 olmliate] GHlE EAlsT. Wn A7t
o W ofmliite] WEH Wshs BAEA e,
Avlzk Bob H7bE Aol A 4w Frkd Aol

vl f2 ofn|iAte] Fo] Fvkshe
ThFig. 1). ol&s &

exolM B 34

(pyrolysis)ll A 71Q1gk

Ao

d4g ekl

e F4 AZX3E AnjE 200C Y

%, neol oF puldel Jxs

Ao SHTh Fe opuliite]

Ea AEe Fojst ARHoD ABHE YL AT

Sz 2hete] 2] A 26 A 635 (2010)
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=
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Fig. 1. Changes in total amino acids(top) and free amino acids
(bottom) of sunsik with different contents of roasted or
non-roasted brown rice.

> alanine > serineC. =, A0 T FU3 £AZ AEHSIY
oh o] A=, dnk A4 g JEgsAdA ] ofm|iAt
& A% Kim JH 5(2005)2] A+Z23e} Y8+
Mo FaEE F7e F7 9 olE FRel g
wet Tk AFOl TPsHelE sk, Ao g
A opuieAbe 1 o] B wATE NI o, 5
FAR Uehdths e, TR BEsE T8 of
Hebo]l fARSE] wEo 2 A 4 9ltk(National
Rural Resources Development Institute RDA 2007). 6%52]
Aol AR opuledt F, EAo] 2L alaninet
serine> TPE F= ZA0Z 4#A T, glutamic acid
£ e gl A glont tgol Z7 ol

o o 2 0y

A7kgo] H41e] 5

A d 9 Akslerg ol m X g 879

VS
&

O
)
At

ol

1

o2 U4 JAthLindsay RC 2008). wh2hA], Al2]oA
7 wo] =% glutamic acid: alanine ¥} serine®] A&
St TObs AeAAE AR 7o 4 ok

& H7Me 652 Aol A, y-aminobutyric acid
(GABA)7} 24~30 mg/100 go] o2 HEF| T Table
4). GABAE AMAAGEAZA A7 AA2-g3 A ok
A7)%, s dAZE F9] 7ol BaE 1o
), Ano] AFIYHE, 7154 7HAE AHE o,
4 GABAZ] 7]540] A€F 3 JtHChoi HD 5 2004,
Lee JH & 2009). 652 @rjA2o] 35 GABAS 3
-2 Choi HD 5(2004)°] &w|ox AZE3F &F 1.80 mg/
100 goll vlal HH o2 3t o]zfgt Aa= 449
A ZzZ87 A29 oAt 240 I FFE FAS
ZAog Btk & AA, @v| & GABAY TEF2 &
o] FZFolut ARz B ohle}, dAwnE FA(soaking)d}
© 38< Tl 712 5 7] W&ot Choi HD &
2004, Lee JH 5 2009). Choi HD 5(2004)& AA &%
(10~50C)2t FAAZK1~8 hr)S D3t HrlE B0
HAANZ ¥ GABAS] FFE ZYEG ATollA, IA &
GABAY| 3ol A o|HHT}h FolHo g FUlslal,
w3l IR 2Eef At HlEH SR GABAY FFol F
7Vl s #ESAY AL, FES AFsta o
SS(steaming)oll A =ol| HAst= 3AHS X3St
AL, webA o] FAAFo] Arldd WAskE GABA
TFFS T H 78S o E M &
ot =4, GABAS] 2 glutamic acid®] EA] ofFol
o] HFEke & 4 ) F, glutamic acid= glutamate
decarboxylase®] 7|22 o]-gFo], o] G40 o3 Yeit
(decarboxylation)¥H-&-& 52 EH GABAR e <+
217] wlEo|thBai Q 5 2009). WEtA, 65 A2]2] o}n]
A 24 F glutamic acid”7} 1,232~1,423 mg/100 go] ®
A= 7V B2 e AAJUT= AH(Table 4)3, thi-2
o] FE 7P Bo] EAskE olr]i=4ke] glutamic acid
2} AM)(National Rural Resources Development Institute
RDA 2007)2 GABA & S7HA171= ol 7199 A
o= NT & Utk TE, v HotEF L HSE3H A
2 57 O 635 242, GABA el Slo] A= 3t
o frol& AfolE YERA] okt ol2dt il AA,
65 A2l H7td A Hrlo] dEAEE, A4l
IE9 EEC|M GABAZF tiFEe] FEOA WHH
=AM, E4 GABAS] AFA?0 glutamic acid®] &
ol 65 A2 Atolol| A o<l Apol7} fiiths AR
5ol dF IS FUS AR AT =3, 2
AoA A dr) HArkge] MY 2 HS 3F
7b FEo TFEQ A2 9lolAE GABA
ooz WHIAZ
7FsAE WiAE

I

[e)
T
O
=

i€ o
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Table 5. Fatty acid compositions, fatty acids-related nutritional index, and peroxidability index(PI) of sunsik"

Fatty acids BR20 BR30 BR50 RBR20 RBR30 RBRS50 Significance

Caproic acid C6:0 0.4+0.1° 0.4+0.0" 0.5+0.0° 04+0.0°  04+0.0°  0.3+0.0° NS
Caprylic acid C8:0 3.8+1.3" 3.6+£0.3" 4.0+0.4° 3.840.1° 3.7+0.2° 2.6+0.2° NS
Capric acid C10:0 28+1.0°  2.7402"  2.9+03° 2.8+0.0°  2.7402% 1.9+0.2° NS
Lauric acid C12:0 19.5£7.0"  18.5+1.4°  19.7+22°  19.0+03"  18.6+1.3"  12.3=1.0° NS
Myristic acid C14:0 7.942.7" 7.7+0.5" 8.1+1.0° 7.840.1° 7.6£0.5" 5.140.4° NS
Palmitic acid C16:0 10.8+0.8  10.840.3  11.5+0.5  10.6+0.1 10.6+0.1 11.340.6 NS
Palmitoleic acid Clé:1, cis-9 0.1£0.0°  0.1+0.010*  0.1+0.0° 0.1x0.0° 0.0+0.1° 0.1+0.0° p<0.05
Oleic acid C18:1, cis-9 274465  29.1+1.6  28.0£0.7  28.6+03  29.5£12  30.6£3.6 NS
Linoleic acid C18:2, cis-9,12 24.7+6.9°  25.0+1.2°  232425°  24.8+03°  24.9+1.0°  33.0+1.4° p<0.05
Linolenic acid CI8:3, cis-9,12,15  0.2+0.1 0.2+0.0 0.2+0.0 0.2+0.0 0.1£0.1 0.240.0 NS
Eicosenoic acid C20:1, cis-11 23+0.6°  1.8+0.2™ 1.7+0.2° 1.9+0.0°  1.7+0.0° 2.6+0.1° p<0.01
Behenic acid C21:0 nd” nd nd nd nd nd
Arachidonic acid C20:4, cis-5,8,11,14  0.1+0.0° 0.1+0.1° 0.2+0.0°  0.140.011°  0.1+0.0° 0.120.0° p<0.01
Erucic acid C22:1, cis-13 nd nd nd nd nd nd
Nervonic acid C24:1, cis-15 0.0£0.0°  0.1£0.0®  0.1£0.0°  0.1x0.0®  0.1£0.0°  0.1+0.0" p<0.01
SFA 453+12.9°  437+2.6"  46.5+43"  444+05°  43.6+23"  334+22° NS
MUFA 298459  31.041.4  299+19  30.6+03  313+1.1 334435 NS
PUFA 25.0+7.0°  253+12°  23.6+2.5°  251+03°  25.1+12°  33.2+13° p<0.05
n-3 PUFA 0.2+0.1 0.2+0.0 0.2+0.0 0.2+0.0 0.1+0.1 0.2+0.0 NS
n-6 PUFA 248+69°  25.141.2°  234+25°  249+03°  250+1.1°  33.1+1.3° p<0.05
P/S 0.6+0.4" 0.6£0.1° 0.5+0.1° 0.6:0.0°  0.6+0.1° 1.0£0.0° p<0.05
n-6/n-3 207.0+1113  137.7+5.8  146.7£343 1456426  93.14+80.7  202.2+8.6 NS

PI 26.1£72°  26.6+1.4°  251+£25° 262+03°  262+14°  34.5+12° p<0.05

D Unit is % of total fatty acids(TFA), expect P/S and n-6/n-3 which are dimensionless. SFA, MUFA, PUFA, and PI are abbreviations for
saturated fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids, and peroxidability index, respectively. P/S and n-6/n-3
mean the ratio of PUFA contents to SFA contents and the ratio of n-6 PUFA contents to n-3 PUFA contents, respectively. a-c: Values
with different superscripts in the same row are significantly different.

Y Not detected.

2) X|ghit

Aol 3R Agke] 242 d2lo] A J¥H 7t
2|8 olye}, AlaPsA S =8 4 JE A E(marker)
2 889 F Aty g, E ATolAs dre At
g9 F53A A" A5 e A 6T A4t =
A& HESHTHTable 5). 652 Ao 7H w@o]
= U= AW4ARS oleic acid(27.4~30.6% of total fatty
acids)$} linoleic acid(23.2~33.0% of total fatty acids)Z }
Elytth o83 A=, Han JG 5 (1996)3 Choe IS 5
(2002)°] #Awle] F8 AL4ESZ oleic acid®} linoleic
acidE Ragk Aol A8t FE EFE< A4
o] A%, AAE P FEY TR "t stk =
o] AAE & Atk AAZ, Kim JH 5(2005)-2 Lukal
2ol FaE FQ AWAOE linoleic acid, behenic acid,
erucic acid® R13}9 3, o] = linoleic acid®] e A
Al Aake] 38% oS AA|@tial skt 659
sl Hdals B4 B A4, Kim JH 5(2005)

Sz 2hete] 2] A 26 A 635 (2010)

o] WAY 370e) Fa AP F, @rle] Fa A
2 &3 linoleic acidE A 2lstals, 6F A2 EFolA
behenic acid®} erucic acid”} 2= A EUTHTable 5).
Behenic acid(C21:0)= F2 A EA FA A4kl ALgH
M Skol EA)35}aL, erucic acid(C22:1, w-9)= =,
59 AR brassica family) }4&F7F <(source) 2
R wf, M4E 7S e &, ALF
Higto] A4k 240 AR A FFE = T
T AUtk

RBR50(E-& @r| 50% H7h A4S A7 55 A4
o] FA AARE A Al9EE AR, saturated
fatty acid(SFA, 43.6~46.5%), polyunsaturated fatty acid(PUFA,
23.6~25.3%), monounsaturated fatty acid(MUFA, 29.8~31.3%)
o] =02 Yehtar, ol we, P/S HIE2 0.5~0.60%
AHEEH AT A4)o] SFA ko] iAo g A yehd
A2 palmitic acid(10.6~11.5%)<} lauric acid(18.5~19.7%)°ll
A 7108k gHE, RBRSO(F-2 @r] 50% H7h A4

i
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o

do ! o4 rfr
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tlo o d
we ya e



Av] ] B8 X e] f3ek Aol 4419 G e

9] linoleic acid(C18:2) 32 33.0%= TS 559 414
(23.2~25.0%)°ll Hl&ll o2 A YERI(p<0.05),
ol gt Ayf= o] A4he] s REgs= A3ES] PUFA
3+, n-6 PUFA &, P/S HIE S FFE FO2ZH, 9]
E A|9(index)l A= RBR50 A12]-& T2 5%F2] Al2]q)
Hlg]l fojdez & AxE Yepfdth dne Ee
A Ay F5E AY3 2E xdo] YW RBR50
A217F BRSO(FA 22 @F] 50% H7b Aol linoleic
acid oAl BAHCE FoF zpolE UERH O ZH,
AR 285 MROE Sto] 4AHEE= peroxidability in-
dex(PI) <Al RBR50 “412]o] 34.5, BR50 412]o] 25.1%,
RBR50 X2lo] fojHoz o ARE YefUthp<
0.05). AAF 24 SHAA B, 2% Uil o|F4a%
o] F7F B Azke] vHlgo] SV HW dubHo
2 0O AFY G EE SUse ARl Yo EE(Me-
Clements DJ€} Decker EA 2008), RBR50 A12]o] Aks}ok
Aol 7h g o g e 4 ok a2y, () €@
t] o= y-oryzanol, ferulic acid, p-coumaric acid 5= X3
3t phenolic acids, polyphenols 5 &4ts) 7155 3]s}
= AEE°] FfEe 3(Han IG 5 1996, Xu Z 5
2001, Lee MH®} Oh MS 2006, =552} 745 2005),
(ii) F2F%(roasting)oll 2]3+ ZARE-3-(Maillard reaction)
o g gukstEoe] FUHH R APE 4 2B Z(Kim HW
2000, Kim SH 5 2002), At3}2] 7] A4t o]9]o,
Aol FiE JE g 4k £X L oA AAE
o] M2lo] 4RIl S & & JornZ g o
AZ 65 A2 isllsds AdFoz Bristnh

652 AN 7 242+ H(iron)? ascorbic acidS 3+
sk Al EA2Eo] 2E3AIZ & 4k EQ] MDA
o] TS AXEY A wE SAHFOEH, 6F A
A2 sbelobg A& vIaEt thFig. 2). ErlE FA &
I H7KeE A9 HA9BR20, BR30, BR50), Al7to] A3}
gholl whe} dw] kel BAIgle] MDAS] A o] F4
3] Z7lele AAS HYoEx, e AEIEAS LE
WAtk ¥, dvlE Hobx] A71g A42(RBR20, RBR30,
RBR50)&, =4 A7H0~330 min)e] B <ol MDAY]
914 F7pF #FEHA Feo w24, dArlE FA &1
H7Fe A 2lof vlal i 2 AsEAES YRR
ThFig. 2). ol&g A=, dv9 Fe 34 A" 5771
2 6% A9l AEjbgge dEFE = F e T8
QA& AJAKSEAL QUTh Fig. 2014 e B33 w
2 A9 atols, drloll YAlsta e y-oryza-
nol, phenolic acids, polyphenols 52| &4t} dEQto=
A7 thh oS Ao g Algdrh o= AR, A
Hje] HubFo]l Fvistd ol ksl R FH=

At

4 W Arserg Aol mjx g3 881

Z7VsHA = =dl(Lee MHS2F Oh MS 2006), £ -4
+ dr|e] A7t & AR Aol Ao #
ZrE|Z] egk7| wjZolth EA, Ye Ar] HUtEFS Ut
2 M2 58 Bl 7ol %(d: BR50 vs. RBR50), phe-
nolic acidt} polyphenols= 1L-22] H-3 FHoA dF &
2 7S wiAY o floeBg, B7] Mol dnl &
AAE g4kt AEE2D y-oryzanol, phenolic acids, poly-
phenols®] $Fe 3|8 Fe Fol AT 7Aool U
I, wEbA 1 A 2 A3AAee AnidE, Fe 3
g g3 Ao Ee] JudoR o v 2 S
BY Ao=R o=y wjEo|th webA, dulE FolA
A7V A2joll A folF oz O =& 4ok A S Bl
Fig 29| ZA3}+=, B=(roasting) 7ol 23] =2 &4k
sHEdo] AAHNS 7HsAES ARk Tt &, 200C
o oA ArE He AR T, drldd e 9
o Alolol= 2 RE-S(Maillard reaction)©] doid &
AL, o] T ¥he-2- ket S Ad tkgE F/-2] Mail-
lard Reaction ProductsE< AT ZHR(Kim HW 2000,
Kim SH 5 2002), ¥ #v|E 7}t A2l iksls
S B3 Aoz e 4k

=

4, 20| HItet £58F0| Mol #sX Edoil 0|

TMao = = =

o
=

a2 AA7E SR 14 5he Ay Q)
E = 34 T JY= = Maillard HHS 59 3
HEg-2 oheket A EAke] LA StEES AT
2 2(Sikorski ZE 5 2008), ¥ Aol H2IQ 3
=

o reb ) ot

vle] Wyl BeEAe el wsd B4 9
% 918 Zlolth. mebd, B ATgolde Av] A7}
3 BeTA AP 45E sl AxH 44 659
W5 54 2 2 40 U@ /5= #o}- s}

AT Table 6, 7).
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Fig. 2. Induced MDA contents of sunsik with different contents
of roasted or non-roasted brown rice.
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Table 6. Sensory characteristics of the sunsik with different contents of roasted or non-roasted brown rice

1

Characteristics BR20 BR30 BR50 RBR20 RBR30 RBR50 Significance
Particle size 3.4+1.0 3.140.9 3.7+0.9 3.6+0.8 3.740.9 3.6+1.0 NS
Dissolution 3.0+0.9% 3.9+0.9° 3.8+1.1° 2.6+1.0° 3.4+1.0° 3.1+1.1% p<0.001
Viscosity 3.6+1.3" 1.940.8° 2.0+0.9° 3.4+13° 2.140.9° 2.1£0.7° p<0.001
Odor 2.4+0.8 2.9+1.1 27412 2.540.8 2.3+0.9 29412 NS
Tasty flavor 3.1£1.0% 2.6+1.0° 2.9+1.0° 3.0+1.2° 3.740.8" 3.0+1.3° p<0.05
Sweetness 2.740.9™ 2.9+1.1% 2.6+1.1° 2.1£1.0° 3.4+0.9" 2.3+0.9% p<0.001
Saltness 2.4£1.0% 2.7+0.9® 2.3+0.9° 2.3+0.8" 2.6+1.0° 2.9+1.1° NS
Color 2.1£0.6° 3.0+0.6™ 2.6£1.0° 3.9+0.8° 3.340.7° 43+0.8" p<0.001

D Sensory characteristics of the sunsik were assessed using the scoring test of 5-point numerical scale, i.e., ranging from 1(when the cha-

racteristic was weak) to S(when it was strong).

570 Ao HUisk AdAe) 7 s
e, B YA Z7(particle size) 3.1~3.7, 8314 (dis-
solution) 2.6~3.9, 7 X(viscosity) 1.9~3.6, ©]¥(odor) 2.3~
2.9, T3 BHtasty flavor) 2.6~3.7, Tl(sweetness) 2.3~
3.4, Z9k(saltness) 2.3~2.9, A(color) 2.1~4.32] m%i l‘i—
23 THTable 6). Ar|o] A7t e384 A2
7 O 6% A4S dAF =79 Al B4 = -/Vq
]l zpol7} |EEHA egkown, old wl, o] F HA5H
S0 tEt 7135 HA] A= Itell FoF1 AelE v
ERA] ek THTable 7). 13 <] 7%, 6F A2 Akl &
AXOE FoZAQl Apol= HEE A ko), RBR30(H
L &) 30% FH7h A12]o] o|FH 7} 71 ofsk Ao = Hr)
Ho 7|E% FHA 7Pt £ Z0E HUIEUS T
T3 Ut o] BsF 5L, v HUbee] A

o8 F& A4 H A 7‘1013}5 o= 2, &
0 A7t E5gAe wet v Ao s wslel= fﬁ_ﬂ
S vERA @itk RBR30 Ad4je] frejes 7bg 7
T3 2102 QAAFHAIL(P<0.05), ©lol W} 7|EE A
RBR30 A12]o] folx oz 71 A H71= A Thp<0.05).
65 A2le] @8l EAE AR AEFS UetHoEHN,

E49) B

Table 7. Preference responses to the sensory characteristics of the sunsik with different contents of roasted or non-roasted brown rice

RBR30 A14j0] w5t g Gigte] et 7] &%
o2 =A HIIEUHP<0.001). o=, (i) A2 =+
ARTE FBoI, WA, 6F HAolA @M H7FE
27l E g 398 e TEEVINE el 7
2 ojmste, (i) A1 ofuleh F(AY) A I 3
Fol ToE e guke AU gome, dedl ol
A7kl o8 WA S welH We) ok, T
5 Aolel Mol W} PR U o £y 5
7E57} GEAE ABE e Zow B 4 Q. &
g (iii) ¥Fa 30l 23 fre] obr] 4kl —57}(F1g. 1)<}
(iv) Maillard ‘31'—01] o3t gokst AHEAF dgEe] A
(Sikorski ZE % 2008)2, A2le] Y57} A 1H9
W51 545 AEAEE ol 242) T S @
S “d5(synergistic), “J3ll(compensating), = < A|(suppres-
sive)AIZoZH, F=HOZ A|F2] Fv|(flavor)ol] F&F
= FAS Aotk
]2 o]] 29 A 7].6‘]— :q]
AEE= AES H73E &34 (dissolution) S, kil

/\] 1:11:11—0] %oﬂ Zz B2AL.

U

Y B9 WG Bobil W Aol o e
o

Q)

= m

S A A= B ATHTable 6). LHHA o=,

MIUOFOEOkD

1)

Characteristics BR20 BR30 BRS50 RBR20 RBR30 RBRS50 Significance
Particle size 3.6+1.0 3.440.6 3.840.9 3.6+0.6 3.740.7 3.5+0.8 NS
Dissolution 3.1£0.9™ 3.8+0.7" 3.8+0.8" 2.7+1.0° 3.340.8 3.2+1.0™ p<0.001
Viscosity 3.120.9 3.240.9 3.3+1.0 2.940.9 3.140.7 3.140.7 NS
Odor 3.6+0.8™ 3.0+1.1° 3.1£1.0™ 3.4+0.7" 3.7+0.8" 3.1£1.0™ p<0.05
Tasty flavor 3.0+1.0° 3.0+0.9° 2.9+1.1° 3.0+0.9° 3.740.9° 2.9+1.2° p<0.05
Sweetness 3.1£0.7° 3.1+0.9° 2.9+1.0" 2.7+0.8™ 3.7+0.9" 2.6+0.7° P<0.001
Saltness 3.4+0.7 2.9+1.0 3.1+1.1 3.0+0.9 3.4+0.7 2.9+0.9 NS
Color 3.5+1.1° 3.4+0.6° 3.4+0.9° 3.0£0.9" 3.320.7° 2.7+0.9 p<0.01
Overall acceptability 3.1£0.9° 3.0£1.1° 2.7+1.3° 2.7+0.9° 4.0+0.8" 2.7+1.0° p<0.001

) Preferences to the sunsik and its characteristics were assessed using the scoring test of 5-point numerical scale, i.e., ranging from

1(dislike extremely) to 5(like extremely).
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ment Institute RDA 2007). 53] oJ49] 7% 242 2

2 5 B=
AH =

s

N

7 o A7) olF BhEEel WA NEE ¥
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Table 8. Nutrients in RBR30 sunsik and their contributions to DRI for Koreans

D

Energy Fat  Protein Carbohydrate Dietary Fiber Ca P Mg Na K Fe Zn Cu
(keal) (g (8 (8 (8 (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
100 g 390.5 3.7 9.8 79.5 6.5 177.0 3785 953 3.8 6928 1.7 1.1 0.2
40 g(lserving)  156.2 1.5 3.9 31.8 2.6 70.8 1514  38.1 1.3 2772 0.7 0.5 0.1
Contribution(%) to daily KDRIs(Dietary Reference Intakes for Koreans) of 1 serving of sunsik RBR30
Age
Male 6~8 9.8 5.9 13.7 101 21.6 272 0.1 7.3 7.4 105 159
9~11 8.2 42 11.3 8.8 189  19.1 0.1 5.9 5.6 7.3 12.3
12~14 6.5 3.0 9.0 7.1 15.1 12.7 0.1 59 5.6 6.9 9.3
15~19 5.8 2.5 8.2 7.1 15.1 9.5 0.1 5.9 42 54 8.0
20~29 6.0 2.7 8.4 101 216 112 0.1 5.9 6.7 5.6 8.8
30~49 6.5 2.7 9.0 10.1  21.6 109 0.1 5.9 6.7 5.7 8.8
60~64 7.1 3.0 10.0 10.1 21.6 10.9 0.1 59 6.7 6.0 8.8
65~74 7.8 3.0 10.0 101 21.6 109 0.1 5.9 6.7 6.3 8.8
>75 7.8 3.0 10.0 10.1  21.6 109 0.1 5.9 6.7 6.5 8.8
Female 6~8 10.4 59 14.5 10.1 216 272 0.1 7.3 7.4 11.0 15.9
9~11 9.2 42 13.1 8.8 189  19.1 0.1 5.9 5.6 7.6 12.3
12~14 7.8 33 10.9 7.9 168 13.6 0.1 5.9 5.6 7.4 9.3
15~19 7.8 33 10.9 7.9 168 112 0.1 5.9 42 6.3 8.0
20~29 7.4 33 10.4 101 21.6 136 0.1 5.9 4.8 6.4 8.8
30~49 8.2 33 11.3 101 21.6 136 0.1 5.9 4.8 6.6 8.8
60~64 8.7 33 11.9 8.8 189 136 0.1 5.9 7.4 7.1 8.8
65~74 9.8 3.3 11.9 8.8 189 13.6 0.1 5.9 7.4 7.5 8.8
>75 9.8 33 11.9 8.8 189 136 0.1 5.9 7.4 7.8 8.8

DKDRIs were Estimated Energy Requirements(EER) for energy, Adequate Intake(Al) for dietary fiber, sodium and potassium, and

Recommended Intake(RI) for the other nutrients.

o A3 7P 87EHE FEEEY FEo] dFe=
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