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(The produce development of Korean style take-out by
using lotus root-rice wrapped with lotus leaf )
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SUMMARY

(F% 2o
Characteristics analysis and optimization of production
process of cooked rice wrapped with lotus leaf

We investigated quality characteristics in yenipsambab prepared using various
concentrations of pigmented rice(red, green, black rice: 0, 10, 20, 30% added). The pH of
the cooked rice of yenipsambab decreased significantly as the level of pigmented
rice(red, green, black rice) increased. Hunter's color L, a values decreased, but the b
value increased with increasing pigmented rice(red, green, and black rice). Moreover, the
addition of 10~30% pigmented rice(red, green, and black) resulted in increased hardness,
adhesiveness, cohesiveness, springiness, chewiness, and brittleness when compared to
the control. Finally, the results of the sensory evaluation and acceptance test showed
that the cooked rice containing 10~20% pigmented rice had the highest scores. This
study will help develop new health-promoting rice products.

In order to investigate the quality characteristics and volatile flavor components in
venipsambab prepared using various concentrations of lotus leaf powder. Hunter’'s color
L, a values of the cooked rice of yenipsambab decreased, but the b value increased with
increasing [lotus leaf powder. Moreover, the addition of [lotus leaf powder resulted in
increased hardness, adhesiveness, chewiness, and brittleness when compared to the
control. The results of the sensory evaluation showed that the cooked rice containing
1.0% lotus leaf powder had the highest scores. Major volatile compounds of yenipsarmbab
were ethyl benzene, 1,3-demethylbenzene, 1,2-demethylbenzene, 2-ethylhexanol, Y

—-muurolene, a—cadinol, a-cedrene, 5-hydroxymethyldihydrofuran-2-one.

Optimization of standardization and production process of rice
wrapped with lotus leaf

We investigated quality characteristics in yenipsambab prepared using various amounts

of cooked rice with extracts of Gardenia jasminoides(0, 5, 10, 15 and 20% added) were
investigated. The pH of the cooked rice of yenipsambab decreased significantly as the
amounts of Gardenia jasminoides increased. The Hunter's color L and a values decreased,
but the b value increased with increasing amounts of Gardenia jasminoides. Moreover, the
addition of 5% (Gardenia jasminoides resulted in increased hardness, adhesiveness,
cohesiveness, springiness, chewiness, and brittleness compared to the control. Finally, the
results of the sensory evaluation and acceptance test showed that the cooked rice

containing 5% Gardenia jasminoides had the highest scores. This study will help in the



development of new rice products that are good for the health.

We investigated quality characteristics in yenipsambab prepared using various amounts

of cooked rice with purple sweet potato powder(0, 3, 6 and 9% added) were
investigated. The pH of the cooked rice of yenipsambab increased significantly as the
amounts of purple sweet potato powder increased. The Hunter’s color L value decreased,
but the a and b values increased with increasing amounts of purple sweet potato powder.
Moreover, the addition of 3% purple sweet potato powderd resulted in increased hardness,

adhesiveness, cohesiveness, springiness, chewiness, and brittleness compared to the control.

Overall, according to the results of our sensory evaluation, the cooked rice containing 3%
purple sweet potato powder were preferred over the other rices. This study will help

in the development of new rice products that are good for the health.
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1. TPC Test report for Shelf-Life of First order reaction

2-1. Arrhenius Equation for Shelf-Life of First order reaction

ey dubA e

A AR AR FA

4 AA A5AZ

Temp('K) 1/T K InK
255 0.003922 0.056981 -2.865036
263 0.003802 0.051569 -2.964833
278 0.003597 0.228114 -1.477908
2-2. Arrhenius Equation for Shelf-Life of First order reaction
Slope -4599.43
Intercept 14.92
Corr -0.91
Ea -9134.48
2-3. Arrhenius Equation at each temp. of First order reaction
Temp('K) 1/T InK K
283 0.003533569 -1.282421207 0.277364929
288 0.003472222 -0.95597672 0.384443797
293 0.003412969 -0.629494136 0.532861288
298 0.003355705 -0.303030601 0.738576495
303 0.00330033 0.023432935 1.023709643
308 0.003246753 0.34989647 1.418920641

3-1. Assumption Shelf-Life at Different storage temp

Temp Storeage Period K K at whole Period
-18 2 0.029950803 0.059901605
-15 7 0.038822582 0.271758077
-13 8 0.045999929 0.367999432
-11 4 0.054363214 0.217452858
-9 3 0.064084630 0.192253890
=7 2 0.075357801 0.150715603
-5 1 0.088399985 (0.088399985
Sum 27 1.348481451




3-2. Final Shelf-Life calculation of First order reaction

Slope (K) 1.348481451
Intercept (AOQ) 1.6767
TPC Threshold (Ae) 4
A0-Ae -2.323267929
Shelf-Life 46.51768404
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%=7] air cooling

25730m’/min

X4 primary drying & roasting

10571357C, 25730rpm, 40min

1 rolling

83788% pressure, 20725rpm, 10715min

% middle drying & roasting

1107120°C, 25730rpm, 30min &+

A7 once more drying

1407150°C, 27732rpm, 20min A1

1% automatically drying

1157125C, 40745min, F&& 375%

A9 sorting

quality level sorting(a, h level)

3 pulverization

15rpm, 10hr, 60mesh pulverization
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SYsIArE 1(F)ChA 3', ||
8'809131"832!

<AN1H-E2A>
AAqANE e SAEA R AxIA AAI)

LAz L gy
b AAAEE el SHEA L AxFR A4

%’é“i 1009 /\}%3}04 e Xﬂi%}‘}iﬂr. ) :’—%fﬂ & ‘;‘101*1 108 Ax
1092 Al w4 587 7hEekqith Aol ] Alzskd sWow stEe =
th =& ofstHA 2o FoA 1087 F& EQlvh Fao] AUk Ady
-5 waring blender® vFdt - 20 g& FH3I SFF 180 mLE A8t o 3A|(Whatman
No. B)Z o3& L 040—‘1% AFE-3F 2.1, pH meter(EA 920, Orion Research INC., USA)=Z
103] wkE3le] A3 M AL AXA(Chromameter CR-200, Minolta, Japan)Z ©]-&3}
o] W(L: lightness), 7‘9."—]11::‘(21 redness), &M %(b: yellowness) s 33 vH5 =A% Hrgto
Z el olu AFEEYE FEWk(standard plate)S Lt 96.95, agt —0.03, bzt 14201t}

247 SAL Axd HwE 4L Eo 2o Rheometer(Sun compact 100, Sun Scientific,
Japan)= A 3}al 53] wHe A3 "X BAF B4 (Texture Profile Analysis: TPA)S
ArjEte] -AIRE AlE Ao, o] o wmRE A x(hardness), F-2/d(adhesiveness), &3
(cohesiveness), BFA (springiness), A 814 (chewiness), 7§34 (brittleness)-S AL o] wje] =

AZ7AL Table 13 729k

i



Table 1. Measurement conditions of Rheometer (two bite test)

Type Two bite compression test

Plunger Stainless steel (mm)

Weight of load cell 2.0 kg

Test speed 2.0 mm/sec

Deformation 309

Force threshold 200 g

Distance threshold 0.5 mm

Contact force 05 g

B dAbe Bt AEF e 8 208 S panelE ARl AP HULEA

S WHFAZ 5 AAE AAEET A EE FHulo] @ 5 o =zRY dd 1 oem, vFE 1 em
E At s F-39 WS o] A FRE AR A E3ste] F40] e
petri dishell W< 70~80¢-a AAste] Am<k, @Al ot dlAadq o2 Hrisialth 243
5~7%¢2 Avks Aol HULEA Yo, A5 &E 65T o] &% s AFde
zbel] whE SA S 60T %7 XA Ak Al BEXdgcw A Ed s
SRAAA A AAEEH o, g Ao ARE HIe & wrEA] AeE Qieks gt thE A
B8 Y EE AT =5 US H 55 2o AANEAT HrlEEoEA we] WAl (4E
n] sweet flavor), € #(0]F (off-flavor), £ 7](glossiness), 2Z(degree of brown color), BolX &= A
S (clumpiness)), “d%(hardness), 24 (adhesiveness), 5% 4d(cohesiveness), &4 (moistness), 5t
(taste), DA Al 71Z% (overall preference)s o]l o™, A& thal Hr7tek EAS 15 em A

Hsg gl AT

L
1 S L&} &3%3}ar n-butyl benzene
05 ILE Wi ZE=E42A Ao H7Ietsich 3dAd ) A 22l F%&-8 Likens—Nickerson
& Simultaneous steam distillation and solvent extraction (SDE) & 2 “ggtolA 3417 FoF
S5, &I sr)AdEe F&F &9l E n-pentaned} diethylether &3-&u(1:1, v/v) 250

mLE AH§EFloH Wzhe] &= AT oldtE FAElTh F)AEel

A = Ll E F5
NaxSOs 7} &0l ®Well go 4T a5 s F8& AAS AL FE5HE o 73l
Vigreux columng Ab&3le] 34ColA oF 2 mL7MA =33 GCE viald &7 5 <

o,
o
i)

b b

k22 7153kl A oF 0.2 mL7bA] w53k GC/MSe BEAAIEZE 39u. AEE Adsy
W A E( rice con., rice A, rice B, rice C), 1L FAE( rice 1 : con 0 hr, rice 2 : con 6

hr, rice 3 : con 12 hr, rice 4 : 196 0 hr, rice 5 : 1% 6 hr, rice 6 : 1% 12 hr) A t}.



g AR sHLSE SDEAA FE:3 wHAEE GC/MS(GCT90A, MSHI75C, Agilent
Technologies Aol 23te] #4314 Columns SPB-WAX(30 mx0.25 mm id.,, 0.25 um
film thickness)E AFE39 0™ 40CeolA 357F A3 $, 150C7FA] 2°C/min, 200C7HA| 4T
/min, 225C7FA] 10C/min = ’\Lé/\]?ﬂﬂr. Injector®] <&>%+ 250TC, carrier gas™= 2 &H(1.0
mL/min)& AFE3ATH AR LILE FY3t9e8 gplit ratio 1:100] HEZ v} AR Y

0] 23} electron impact ionization(EI) ®

O-r'E

Ho g 331 0, ionization voltage= 70eV, ion
o] W (m/z)+= 40 ~ 45022 A AFA Y} Total
ionization chromatogram(TIC)ol +2]¥ 7} peak<?]

wiley) 9 2#AFo] data "o} wmate] Hlseir).

.L4

source temperaturet 230C= 3F3th. 4

218 mass spectrum library(NIST &

M

o)

(3) F-AE & A TE o mgE HZ 3

B AR AP A2 Aol dvH= ARbv) (20099 =9, 2010d =D E, F4 R,
=1, SH))E A4 5 2010d A =L DA 79 gk RS ARE-sA T
AN o] AxTAHLS A 600 g& 33 AHGF F A Ay E& AAL HAwk Al &
FA9 12819 &5 H7Est H A7) FE v (WPC-0703DG, Woongjin Cuchan, Seoul, Korea)
of Hukalsth fFAn(Fn], =u|, Su)E & FAC g8l 27 0, 10, 20, 30%E FH kel &
gste] Arbstadth A 227 FuW agE Fol 1583 & EXth

pH= A& 10 gol =72 7}8Fa homogenizer(model AM-11, Nissei Co., Japan)ol 157k

TAsEe] HE 100 mLo] HEE FFFE 7S * pH meter(EA 920, Orion Research
INC., Hanna, Mauritus, USA)Z =433t}

A0 wre] Aw =2 A (Chromameter CR-200, Minolta, Tokyo, Japan)E& ©]-&3}¢]
o (L: lightness), &2 %(a: redness), 32 %(b: yellowness) = 33 ¥hE =3 HFzto
2 Yepgigde) o) Ab&% = FE P (standard plate) S L 96.95, agt -0.03, bt 142011
t}.

FA 1 e A7 Rheometer((Sun compact 100, Sun Scientific, Tokyo, Japan)® =4 3}
ATk FHAWE petri dishell 2/3 A% @ol 45 €o] A2 AMESAT SAUH S Wee
A7 7} kol Kool A AL 2% HAMow AAHA AlF 9o =3 two bite
compression test® HAISFAT FHL w3 5HA FA3S AL, ol 23]
HAF ¥4 (Texture Profile Analysis: TPA)S AAdle] 3l-A]7F 348 Ao o] fq‘/}jgi
¥ A %(hardness), %24 (adhesiveness), =% 4 (cohesiveness), 3 A (springiness), %3
’d (chewiness), 7§ 773 (brittleness)& Al4H3FS T

WAl BXgstw A FQ st St 2082 panel® A Aste] gAY  FUEEA
WFAZL 5 HAAME AAESIT AlEE Fble] @ 5 fEo=2RY 49 1 oom vY 1 ¢
Aejgt 7k F-3o WRhE wreto] EAEA @RnE xar A4 S3kste] 7o
petri disholl ®¢ 70~8 4 s
5~7¢e] At A
FAE HHE FA 3}
s AR A A A B o
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ANEE Hrletes AT B ¥8s 3 58 2o AASAY. Friamo=zA el A
(color), #7](glossiness), WAl(odor), WolXglE AX(ump)), 4X(hardness), 324
(adhesiveness), & 737d(cohesiveness), U(taste), &4 (sticky), HAZ Q] 7]§E (overall
acceptability) sl o™, Hil 73, H3} 182 FABIES 3Tt H7te A= ANOVA
of o8] EA3t5aL, F94 AAL Duncan’'s Multiple Range TestZ /\}%3}93\‘:}.

2. A3 A3 @ 3F

Zb. & Sl wE A/ e =254, @

st el wighvl g 2 o] pHE FES d7hskA @ diEaelAE 598+0.11
& dEREH, s 2Ure 2 A7rkol F7HESE 5.79+0.21, 5.70+0.32,
567022 ® 5530112 T W& gh& YERATE Wel e ARE YEhs Lae d9v®
7ol SvhE s dashs Ads ol dixaied vlEl of T diAAEe] A7 v
i:gT% a‘ﬂﬂ EK ‘2 Ak Bitg vk dvHCho 2010). AMEE UERdE agte <
LS UEhE bEe S7Mee 4 Y
=3 fAmE ke e A4
F ATE Bt Kim $(2003)2 ¥
dol o FHHom o] AsH il bak
o)A o F7HE Eh y_z%}?it‘r. %3 Yoo §(2005)2 ®EH F
o] A wEd 29 AUt 2555 Likt agho]l oA bite Sbshe
sY FEol b E Al Ao OiFr—? T R S i s LRI

of #¥
ATA e} v 2289}, (Table 2).
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Table 2. Hunter’s color value of cooked rice with waxy rice

Color value

Samples3

L(lightenss) a(redness) b(yellowness) AE
Control 70.55+0.21* 0.95+0.15" 5.88+0.13° 40.11+1.01°
A 67.15+0.13" 0.71£0.22 7.10£0.23 37.12+0.32"
B 64.55+0.11" 0.65+0.31" 7.21+0.11" 35.14+0.21"
C 63.33+0.03" 0.55%0.11° 9.23+0.45" 34.62+0.23™
D 61.51+0.25° 0.53+0.26° 9.88+0.24° 31.55+0.12°

Control : rice 100%, A: rice 75% + waxy rice 25%, B: rice 50% + waxy rice 50%,
C: rice 25% + waxy rice 75%, D: waxy rice 100%
Y Mean+S.D.

a—c

: Values with different superscripts were significantly by Duncan's multiple range test (p<0.05)
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Table 3. Sensory evaluation of cooked rice with waxy rice

. o Overall
Glossine  Stickine  Roasted  Sweetnes _
Samples  Color Hardness acceptabi
S8 S8 flavor S _
lity
157+ 2.02+ 2.12+ 241+ 200+ 2.75% 290+
Control dny d d c c c c
0.81 0.15 0.43 0.22 0.32 0.14 0.10
A 207+ 2.93% 3.3b+ 299+ 291+ 297+ 3.29+
0.88° 0.19° 0.36" 0.51" 0.54" 112 0.11"
B 2.75% 2.99+ 2.88+ 2.88+ 2.85% 3.35¢ 2.98+
0.45° 0.55° 0.44° 0.72" 0.51" 0.61° 0.15°
377+ 3.82+ 3.06+ 3.49+ 2.99+ 2,72+ 3.69+
C b b b ab b c ab
0.51 0.24 0.36 0.55 0.52 1.01 0.32
. 3.98+ 3.95¢ 411+ 3.78+ 3.39+ 277+ 3.76x
1.01° 0.41% 0.71* 0.43* 0.61° 1.01° 0.41%

Control : rice 100%, A: rice 75% + waxy rice 25%, B: rice 50% + waxy rice 50%, C: rice 25% + waxy rice
75%, D: waxy rice 100%
Y Mean*S.D.

&7¢ 1 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)

g adate FAAE A6 od FAHAs)

- AQEW Asbl mE AYREE R ol5IH 54 -

Hge] Adl A c 1 o2l EAES AvrW W pHe Table 49}
2ol A BES HUReA &F dx2a9 A-$ 59940125 yEepdlo, dd EEE HUt
s Agare] Ae Y e HubEeo]l FUFESE 6.35+0.22, 630031 ¥ 6.28+0.35°0.F

FE i AEE W3, AN
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Ade W Ariwel FrREE AR AR Sobeged, 49 BT 15%
174034 g/em®Z 7b4 =4 vewt. #5373 5 =

| 271955 fodoz FrEdn e 719 @gte AAasnh. AA
A = 1.0% A7bro]l 7S A VERST

N

o

Table 4 . pH of cooked rice with lotus leaf powder

Samples pH

Control 5.99+0.12%
A 6.35=0.22°
B 6.30+0.31"
C 6.28+0.35°

Control : no lotus leaf powder, A: 0.5% lotus leaf powder added, B: 1.0% lotus leaf powder added, C: 1.5%
lotus leaf powder added
Y Mean+S.D.

a~d

: Values with different superscripts were significantly by Duncan's multiple range test (p<0.05)

Table 5. Textural properties of cooked rice with lotus leaf powder

Hardness Adhesiven Cohesivene  Springiness Chewiness Brittleness

Samples )
(g/cm”) ess(g) ss(%) (%) (g) (g)
341+ -953.12+ 4723+ 136.23+= 625.12+ 855,12+
Control b b 4 4
0.01° 0.10° 0.33 0.21 0.11 121
N 345+ -311.23+ 45,55+ 14224+ 668.42+ 901.13+
0.12° 0.11¢ 0.31° 0.22° 0.21° 1.32¢
. 381+ -102.21+ 4352+ 113.81+ 685.22+ 925.25+
0.24° 0.22° 0.26™ 0.14¢ 0.08" 1.38°
. 417+ ~035.62+ 41,95+ 120.12+ 758.24+ 955,14+
0.34% 0.24° 0.21° 0.27° 0.17 1.75°

Control : no lotus leaf powder A: 0.5% lotus leaf powder added, B: 1.0% Ilotus leaf powder added, C: 1.5%
lotus leaf powder added
Y Mean+SD.

© ! Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)

- A9 AR BY -

7y A7 Fuby &) A 2 A3E Table 6, 73 Fig.l1~10°] YEFHSIT} rice con. 9

[e]

i
i

7158 100% = 3ta o & AZ 9 VRS area(%) #o= YEMNAT rice con.?] FL
e 5-Hydroxymethyldihydrofuran-2-one (31.92%), a—-Cadinol (13.27%),

1,3-demethyl-Benzene (8.61%), y-Muurolene (8.19%), 3,6,9,12-Tetraoxatetradocane (4.91%),
rice A.9] FRAEE 5-Hydroxymethyldihydrofuran-2-one (70.91%), a-Cadinol (35.01%6),
1,3-demethyl-Benzene (24.48%), y—Muurolene (19.53%), Limonene (18.04%), rice B.&] 24
#-& 5-Hydroxymethyldihydrofuran-2-one (152.09%), a-Cadinol (87.51%), y-Muurolene



(53.94%), 3,6,9,12-Tetraoxatetradocane (34.07%), a-Copaene (25.01%), rice C.2] FRAH &
5-Hydroxymethyldihydrofuran-2-one (66.14%6), a-Cadinol (27.05%), 1,3-demethyl-Benzene
(21.24%), Methadone (16.12%), y-Muurolene (9.93%), 1,2-demethyl-Benzene (9.91%), rice 1.
9] FeAH LS 5-Hydroxymethyldihydrofuran-2-one (96.06%), 2-Hexenal (75.92%), a—-Cadinol
(47.13%), Y-Muurolene (28.26%5), 1,3-demethyl-Benzene (24.98%), rice 2.°] FRAE L
5-Hydroxymethyldihydrofuran-2-one (110.05%), a-Cadinol (42.61%), ¥-Muurolene (31.47%),
1,3-demethyl-Benzene (24.99%), 3,6,9,12-Tetraoxatetradocane (15.65%), rice 3.2] FRAES
a-Cadinol (33.56%), 1,3-demethyl-Benzene (27.029¢), 2-Hexenal (23.91%), y-Muurolene
(19.84%), 1,3-demethyl-Benzene (13.30%), rice 4.9] ToAEE
5-Hydroxymethyldihydrofuran-2-one (98.16%), a-Cadinol (98.16%), Y-Muurolene (25.60%),
1,3-demethyl-Benzene (22.87%), 3,6,9,12-Tetraoxatetradocane (16.07%), rice 5.8] FRAFL
5-Hydroxymethyldihydrofuran-2-one (82.38%6), a-Cadinol (35.05%), 1,3-demethyl-Benzene
(26.45%), y-Muurolene  (22.33%), 2-Hexenal (1558%), rice 6.9 FRAAEE
5-Hydroxymethyldihydrofuran-2-one (67.73%), a-Cadinol (32.08%), 1,3-demethyl-Benzene
(19.3096), y—Muurolene (19.25%), 3,6,9,12-Tetraoxatetradocane (13.63%)°] 1 t}.

BE AEY FEHor  Eo3dE  F7]E  Ethyl Benzene, 1,3-demethyl-Benzene,
1,2-demethyl-Benzene, 2-Ethylhexanol, a-Cedrene, y-Muurolene, a—Cadinol,
5-Hydroxymethyldihydrofuran-2-one % ©] <1t}

Table 6. Volatile flavor components in cooked rice (Area %)

Area (%)
rice . . . . . . . . .
No. R.T Compounds rice A  rice B rice C rice 1.  rice 2. rice 3. rice 4 rice B,  rice 6.
con.

1 6.912 Haxanal 0.717 4417 3.491 0.000 11.765 2.645 4.395 3.712 4.998 2.867

2 8.328  Ethylbenzene 33656 12565 7.330 8.707 9.929 9.312 9.262 8511 10513 10.155
1,4-Dimethylbenze

3 8.711 3.825 10577 7.037 9911 1L114 11278 13304 10.299  13.082 9.000
ne
1,3-Dimethylbenze

4 8.958 8609 24480 15404 21235 24976 24991  27.021 < 22.869 26449  19.303
ne

5 10.248  1-Penten-3-ol 0.000 0.000 0.000 0.000 0.000 2.797 9.101 2.180 9.030 3.470
1,2-Dimethylbenze

6 10.898 4027  10.831 7.763 9929 10789  11.827 10584  11.023 12,680  11.728
ne

7 11.133  Heptanal 0.000 0.000 0.000 0.000 1.307 0.000 0.000 0.000 0.000 0.000

8 11.170  Limonene 0.000 18037  14.464 0.000 0.000 0.000 0.000 0.000 5.049 0.000

9 11.352  Dodecane 0.959 5.647 0.000 3.076 1.736 2.560 2.340 2.952 3.368 1.737
Methylcyclohexan

10 12,191 0.000 1.605 0.000 0.000 2.950 0.000 0.000 0.000 0.000 0.000
e
1,3,5-Trimethylbe

11 12.776 0.397 0.994 0.000 0.000 0.373 0.000 0.000 0.000 0.000 0.000
nzene

12 12942 (E)-2-Hexenal 0.000 0.000 0.000 0.000 75919  13.651 23.909 4635 15584 3912

13 13.191 2-Pentylfuran 1.183 4.962 0.000 1701 10.302 2.677 4.548 2.876 2.363 3.966

14 14899 Chloropentane 0.000 0.000 0.000 0.000 2.139 0.000  13.433 0.000 1.241 0.000



15

16

17
18
19

20

21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

38

39

40

41
42
43
44

45

46
47
48
49
50
51
52
53
54

55

56

15.823

16.533

16.890
18.681
18.994

19.444

21.369

22.468
23.130
24.763
25.693
28.674
28.866
30.322
30.913
31.894
32.604
34.016
34.452
35.307
39.075
43.180

43.835

46.106

47.661

48.251

49.181
57.909
59.244
62.226

62.440

62.350
63.004
63.329
63.515
63.876
64.105
64.329
64.508
65.208

65.898

65.900

1,2,3-Trimethyl-B
enzene
2-Methylcyclopent
anone
2-Propyltoluene

(E)-2-Heptenal
(E)—2-Pentenol
6-Methyl-5-hepte
n-2-one
4-hydroxy-4-met

hyl-2-pentanone
Dodecane

3,4-Dithianonane
(E)-2-Octenal
Ethyl propanoate
2-Ethylhexanol
2,4-Heptadienal
Benzaldehyde
1-Dodecene

Ethyl butyrate
1-Decene
2-Decanone
2-Hendecanone
B-Cyclocitral
2-Furanmethanol
Curcumene
(E,E)-2.4-Decadin
al
(E,Z)-2,4-Decadin
al
3-Chloro-N,N-dim
ethylpropenamide
6,10-Dimethyl-5,9
—undecadien—2-on

e(neryl acetone)
Butyl butyrate

a-Cedrene

Elemol
2-Phenoxyethanol
3,6,9,12-Tetraoxat

etradocane
B-Candinene

¥-Muurolene
a-Copaene
a—-Candinol
6-Selinene
a-Eudesmol
B-Eudesmol
6-Cadinol
B-Tumerone
5-Heptyldihydrofu

ranone
2,5-Dihydrothioph

0.470

0.000

0.939
0.000
0.000

0.000

0.000

1540
0.000
0.000
0.000
1.803
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000
2.946
0.000
0.000

4913

0.000
8.193
0.000
3.522
0.000
1.073
2.575
13.271
0.000

0.000

1613

3.386

4.878

3.826
1765
0.000

1.281

1.451

9.694
1319
2.077
12.228
7.022
1.266
0.000
0.000
0.000
0.000
5.231
0.000
0.000
0.794
1773

1.742

6.259

1.073

1.171

1.288
7.822
7.033
0.000

12.161

0.000
19.535
2.288
7.928
1.305
3.970
5.839
35.024
1750

0.000

2.899

0.000

0.000

0.000
0.000
0.000

0.623

1.935

8.287
0.000
0.000
0.000
14.994
0.000
0.000
0.000
0.814
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000
20.863
15.849

0.000

34.066

0.000
53.940
25.007

0.000

7413

0.000
15.692
87.520

0.000

1.859

0.000

0.000

0.000

0.000
0.000
0.000

0.000

0.086

2417
0.000
0.000
0.126
4.091
0.000
0.000
0.000
0.000
0.000
0.974
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000
6.097
5.009
0.000

0.000

9.762
16.118
6.798
0.000
0.000
1.240
4.408
27.064
0.000

0.610

0.000

0.778

1793

2.910
3.133
1.869

0.000

3.689

11.530
0.000
2.016
0.000
7.949
1549
1.024
1.999
0.265
0.834
2.281
1.323
2.425
1.147
0.000

3.232

14.028

0.378

0.000

0.686
9.812
8.545
1.134

0.000

0.000
28.256
3.503
10.967
0.000
3.815
9.126
47.130
0.000

3.355

0.000

1.378

1.431

3.687
0.000
0.000

0.000

0.000

6.567
0.000
0.000
0.000
5.239
0.000
0.000
0.000
0.478
0.000
2.120
0.000
0.000
0.000
0.000

3.873

0.365

0.000

0.000

0.000
11.193
8.280
0.000

15.654

0.000
31.471
3.501
10.713
0.000
4.450
8.078
42.613
0.000

4.474

0.000

1755

1.637

2.665
1798
2.372

0.000

4.936

6.672
0.000
0.807
0.000
7.808
1.043
0.000
0.000
0.000
0.000
1754
2.750
2.750
0.639
0.000

2.242

6.101

0.000

0.000

1.361
7.570
5.140
0.000

11.846

0.000
19.841
1.250
8.072
0.000
1.550
6.271
33.560
0.000

2.631

0.000

1.183

1707

2.851
0.000
0.000

0.000

0.000

6.998
0.000
0.000
1.184
6.056
1.019
0.000
0.000
1.881
0.000
1.593
0.000
0.135
0.540
0.000

0.000

0.933

0.000

0.000

0.000
10.176
7.927
0.000

16.072

0.000
25.508
1.902
10.289
0.000
3.313
8.542
41.569
0.000

0.000

0.000

1.638

1.491

2.616
2.154
2.533

0.000

0.000

6.650
0.000
0.000
0.000
6.457
0.000
0.000
0.000
0.000
0.000
2.371
0.000
2.668
0.182
0.000

0.000

2.522

0.000

2.145

0.000
9.419
6.524
0.000

14.140

0.000
22.333
0.000
8.527
0.000
2.640
6.352
35.052
0.000

2.172

0.430

3.006

0.000

0.000
0.000
0.000

0.000

0.000

3.834
0.000
0.000
0.000
4114
0.000
0.000
0.000
0.000
0.000
2.383
0.000
0.202
0.000
0.000

0.000

0.097

0.000

0.000

0.000
8.275
5.785
0.000

13.627

0.000
19.247
0.000
0.754
0.000
0.000
0.000
32.084
0.000

0.000

0.000



ene
2,5-bis(1,1-dimeth

57  67.167 0.000 2.011 3.267 0.000 3.155 3.157 0.942 2.554 1.653 0.000
ylethyl)phenol
2-Hexyl-1,3-benz
58  67.746 i 0.000 0.000 1.118 0.000 1.426 0.000 1.002 1.020 0.982 0.000
odioxane
59  68.712 1-Hexadecanol 1.388 7.720 0.000 0.000 0.000 0.000 4.749 3.391 3.080 0.000
60 63722 Cyclododecane 0.000 0.000 0.000 0.000 6.849 0.000 0.000 0.000 0.000 0.000
61  71.206 Methyl linoleate 0.000 0.000 0.000 0.000 2.973 0.000 0.803 3.514 0.000 0.000
5-Hydroxymethyl
) 152.89 110.04
62  72.079 dihydrofuran-2-on 31.926  70.909 66.184  96.061 8 5927 98156 82384  67.733
e
376.20 52230 21413 47923 37236 28975  340.18  350.34  253.84
Total 100.000
4 3 0 9 4 3 4 3 3
rice con ' cooked rice with no lotus leaf powder
rice A’ cooked rice with 0.5% lotus leaf powder added
rice B! cooked rice with 1.0% lotus leaf powder added
rice C! cooked rice with 1.5% lotus leaf powder added
rice 1: cooked rice of yenipsambab with no lotus leaf powder, storage time is Ohr
rice 2 cooked rice of yenipsambab with no lotus leaf powder, storage time is 6hr
rice 3 cooked rice of yenipsambab with no lotus leaf powder, storage time is 12hr
rice 4 | cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is Ohr
rice 5 ! cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 6hr
rice 6 ! cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 12hr
Table 7. Volatile flavor components in cooked rice (Area %)
Area %
No. R.T Compound rice rice A rice B rice C  rice L. rice 2. rice 3. rice 4. rice 5. rice 6.
con.
Acid&Ester
4)
25 25693 Ethyl 0.000 12.228 0.000 0.126 0.000 0.000 0.000 1.184 0.000 0.000
propanoate
30 31.8%4 Ethyl 0.000 0.000 0.814 0.000 0.265 0.478 0.000 1.881 0.000 0.000
butyrate
41 49181 Buty! 0.000 1.288 0.000 0.000 0.686 0.000 1.361 0.000 0.000 0.000
butyrate
61  71.296 Methyl 0.000 0.000 0.000 0.000 2.973 0.000 0.803 3514 0.000 0.000
linoleate
Total 0.000 13.516 0.814 0.126 3.925 0.478 2.163 6.580 0.000 0.000
Alcohol(12) 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 10.248 1-Penten-3 0.000 0.000 0.000 0.000 0.000 2.797 9.101 2.180 9.030 3.470
-ol
19 18994  (E)-2-Pente  0.000 0.000 0.000 0.000 1.869 0.000 2.372 0.000 2.533 0.000
nol
26 28674  2-Ethylhexa  1.803 7.022 14.994 4.091 7.949 5.239 7.808 6.056 6.457 4114
nol
35 3907  2-Furanmet 0.000 0.794 0.000 0.000 1.147 0.000 0.639 0.540 0.182 0.000
hanol
43 59.244 Elemol 0.000 7.033 15.849 5.009 8.545 8.280 5.140 7.927 6.524 5.785
44 62226  2-Phenoxye 0.000 0.000 0.000 0.000 1.134 0.000 0.000 0.000 0.000 0.000
thanol
49 63515 a-Candinol 3.522 7.928 0.000 0.000 10.967 10.713 8.072 10.289 8.527 0.754
51 64105  a-Eudesmol 1.073 3.970 0.000 1.240 3.815 4.450 1.550 3.313 2.640 0.000
52 64329  B-Eudesmol 2.575 5.839 15.692 4.408 9.126 8.078 6.271 8.542 6.352 0.000
53 64.508 6-Cadinol 13.271 35.024 87.520 27.054 47.130 42.613 33.560 41.569 35.052 32.084



a7

59

12

18

24

27

28

34

37

38

10

11

14

15

22
29
3l
36
42
46

47

48
50
58

67.167

68.712

6.912
11.133
12.942

18.681

24.763

28.866

30.322

35.307

43.835

46.106

8.328

8.711

8.958

10.898

11.170
11.352
12.191

12.776

14.899

15.823

16.890

22.468
30913
32.664
43.180
57.909

62.35

63.004

63.329
63.876
67.746

2,5-bis(1,1-
dimethyleth
yl)phenol
1-Hexadeca
nol
Total

Aldehydes(1
0
Haxanal
Heptanal
(E)-2-Hexe
nal
(E)-2-Hept
enal
(E)-2-Octe
nal
2,4-Heptadi
enal
Benzaldehy
de
B
-Cyclocitral
(E,E)-24-
Decadinal
(E,Z)-24~
Decadinal

Total

Hydrocarbo
ns(22)
Ethylbenzen
e
1,4-Dimethy
Ibenzene
1,3-Dimethy
Ibenzene
1,2-Dimethy
Ibenzene
Limonene
Dodecane
Methyleyclo
hexane
1,3,5-Trime
thylbenzene
Chloropenta
ne
1,2,3-Trime
thyl-Benzen
e
2-Propyltol
uene
Dodecane
1-Dodecene
1-Decene
Curcumene
a-Cedrene
B
—-Candinene
Y
-Muurolene
a-Copaene
6-Selinene
2-Hexyl-1,3
-benzodioxa

0.000

1.388

23.630

0.717
0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.717

0.000

3.365

3.8256

8.609

4.027

0.000
0.959
0.000

0.397

0.000

0.470

0.939

1.540
0.000
0.000
0.000
2.946
0.000

8.193

0.000
0.000
0.000

2.011

7.720

77.342

4417
0.000
0.000

1.765

2.077

1.266

0.000

0.000

1.742

6.259

17.526

0.00

12.565

10.577

24.480

10.831

18.037
5.647
1.605

0.994

0.000

3.386

3.826

9.694
0.000
0.000
1773
7.822
0.000

19.535

2.288
1.305
0.000

3.267

0.000

137.322

3.491
0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

3.491

0.00

7.330

7.037

15.404

7.763

14.464
0.000
0.000

0.000

0.000

0.000

0.000

8.287
0.000
0.000
0.000
20.863
0.000

53.940

25.007
7.413
1.118

0.000

0.000

41.802

0.000
0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.00

8.707

9.911

21.235

9.929

0.000
3.076
0.000

0.000

0.000

0.000

0.000

2.417
0.000
0.000
0.000
6.097
9.762

16.118

6.798
0.000
0.000

3.155

0.000

94.837

11.765
1.307
75.919

3.133

2.016

1.549

1.024

2.425

3.232

14.028

116.400

0.00

9.929

11.114

24.976

10.789

0.000
1.736
2.950

0.373

2.139

0.778

2.910

11.530
1.999
0.834
0.000
9.812
0.000

28.256

3.503
0.000
1.426

3.157

0.000

85.326

2.645
0.000
13.651

0.000

0.000

0.000

0.000

0.000

3.873

0.365

20.534

0.00

9.312

11.278

24.991

11.827

0.000
2.560
0.000

0.000

0.000

1.378

3.687

6.567
0.000
0.000
0.000
11.193
0.000

31.471

3.501
0.000
0.000

0.942

4.749

80.204

4.395
0.000
23.909

1.798

0.807

1.043

0.000

2.750

2.242

6.101

43.044

0.00

9.262

13.304

27,021

10.584

0.000
2.340
0.000

0.000

13.433

1.755

2.665

6.672
0.000
0.000
0.000
7.570
0.000

19.841

1.250
0.000
1.002

2.554

3.391

86.363

3.7112
0.000
4.635

0.000

0.000

1.019

0.000

0.135

0.000

0.933

10.434

0.00

8.511

10.299

22.869

11.023

0.000
2.952
0.000

0.000

0.000

1.183

2.851

6.998
0.000
0.000
0.000
10.176
0.000

25.598

1.902
0.000
1.020

1.653

3.080

82.029

4.998
0.000
15.584

2.154

0.000

0.000

0.000

2.668

0.000

2.522

27926

0.00

10.513

13.082

26.449

12.680

5.049
3.368
0.000

0.000

1.241

1.638

2.616

6.650
0.000
0.000
0.000
9.419
0.000

22.333

0.000
0.000
0.982

0.000

0.000

46.207

2.867
0.000
3.912

0.000

0.000

0.000

0.000

0.202

0.000

0.097

7.078

0.00

10.155

9.000

19.303

11.728

0.000
1737
0.000

0.000

0.000

3.006

0.000

3.834
0.000
0.000
0.000
8.275
0.000

19.247

0.000
0.000
0.000



60

16

20

21

32
33

40

54

55

56

62

13

23

39

45

68.722

16.533

19.444

21.369

34.016
34.452

48.251

65.208

65.898

65.900

72.079

Other
13.191

23.130

47.661

62.440

ne
Cyclododeca

ne
Total

ketones(10)
2-Methylcy
clopentanon
e
6-Methyl-5
—~hepten-2-
one
4-hydroxy-—
4-methyl-2
—pentanone
2-Decanone

2-Hendecan
one
6,10-Dimeth
y1-5,9-unde
cadien-2-on
e
B
-Tumerone
5-Heptyldih
ydrofuranon
e
2,5-Dihydro
thiophene
5-Hydroxy
methyldihyd
rofuran—2-o
ne
Total

2-Pentylfur
an
3,4-Dithiano
nane
3-Chloro-N,
N-dimethyl
propenamid
e
3,6,9,12-Tet
raoxatetrad
ocane
Total

0.000

356.271

0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

1.613

31.926

33.539

1.183

0.000

0.000

4913

6.096

0.000

134.366

0.00
4.878

1.281

1.451

5.231
0.000

1.171

1.750

0.000

2.899

70.909

89.570

4.962

1.319

1.073

12.161

19.515

0.000

168.624

0.00
0.000

0.623

1.935

0.000
0.000

0.000

0.000

1.859

0.000

152.897

157.314

0.000

0.000

0.000

34.066

34.066

0.000

94.050

0.00
0.000

0.000

0.086

0.974
0.000

0.000

0.000

0.610

0.000

66.184

67.854

1701

0.000

0.000

0.000

1.701

6.849

131.902

0.00
1.793

0.000

3.689

2.281
1.323

0.000

0.000

3.355

0.000

96.061

108.502

10.302

0.000

0.378

0.000

10.680

0.000

117.765

0.00
1.431

0.000

0.000

2.120
0.000

0.000

0.000

4.474

0.000

110.048

118.074

2.677

0.000

0.000

15.654

18.332

0.000

116.700

0.00
1.637

0.000

4.936

1.754
2.750

0.000

0.000

2.631

0.000

5.927

19.635

4.548

0.000

0.000

11.846

16.394

0.000

105.384

0.00
1707

0.000

0.000

1.593
0.000

0.000

0.000

0.000

0.000

98.156

101.456

2.876

0.000

0.000

16.072

18.947

0.000

116.020

0.00
1.491

0.000

0.000

2.371
0.000

2.145

0.000

2.172

0.430

82.364

90.993

2.363

0.000

0.000

14.140

16.503

0.000

86.286

0.00
0.000

0.000

0.000

2.383
0.000

0.000

0.000

0.000

0.000

67.733

70.117

3.966

0.000

0.000

13.627

17.593

Samples are same as in Table 4.
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Fig. 1. Total Ton chromatogram of volatile flavor components in cooked

rice of yenipsambab with no lotus leaf powder, storage time is Ohr



Fig.e 2. Total Ton chromatogram of volatile flavor components

in cooked rice of yenipsambab with no lotus leaf powder, storage time is 6hr
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Fig. 3. Total Ton chromatogram of volatile flavor components in cooked

rice of yenipsambab with no lotus leaf powder, storage time is 12hr



Fig. 4. Total Ton chromatogram of volatile flavor components
in cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage

time 1s Ohr

[

Fig. 5. Total Ton chromatogram of volatile flavor components in cooked

rice of yenipsambab with 1.0% lotus leaf powder added, storage time is 6hr
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Fig. 6. Total Ton chromatogram of volatile flavor components
in cooked rice of yenipsambab with 1.0% lotus leaf powder added, storage

time is 12hr
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Table 8. pH of cooked rice with red rice

Samples? pH

Control 5.90+0.12°

RR-10% 6.03+0.22"

RR-20% 6.05+0.31"

RR-30% 6.100.35"
YControl: no red rice added, RR-10%: 10% red rice added, RR-20%: 20% red rice added, RR-30% :  30% red
riacizcadded

* Values with different superscripts within the same column were significantly different by Duncan’s
multiple test (p<0.05)
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Table 9. pH of cooked rice with green rice

Samples? pH
Control 5.89=0.11"
GR-10% 6.04+0.21"
GR-20% 6.06+0.11"
GR-30% 6.1120.21"

Y Control: no red rice added, GR-10% : 10% red rice added, GR-20%: 20% red rice added,
GR-30%: 30% red rice added
T Values with different superscripts within th same column were significantly different by Duncan’s multiple

test (p<0.05)

a



Table 10. pH of cooked rice with black rice

Samples? pH
Control 5.85+0.12°
BR-10% 6.05+0.01"
BR-20% 6.07+0.02"
BR-30% 6.11£0.20"

YControl: no red rice added, BR-10%: 10% red rice added, BR-20%: 20% red rice added,

BR-30%: 30% red rice added
7% Values with different superscripts within the same column were significantly different by Duncan’s

multiple test (p<0.05)

T2 =23 d3= Table 11~133% zZth Zv& A7)
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Table 11. Hunter’s value of cooked rice with red rice

Color value

Samples?
L(lightenss) a(redness) b(yellowness) AE
Control 70.76£0.21™" 0.74+0.12" 5.89+0.15° 70.23+1.05"
RR-10% 55.510.11" 0.60+0.25" 15.61+1.31" 56.21+0.36"
RR-20% 45.42+0.20™ 0.45+0.34° 18.50+1.12" 50.30£0.21"
RR-30% 40.71£0.31° 0.41+0.16° 21.11+1.22° 45.14+0.12°

1>Samples are same as in Table 2.
7% Values with different superscripts within the same column were significantly different by Duncan’s

multiple test (p<0.05)
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Table 12. Hunter’'s value of cooked rice with green rice

Color value

Samples?
L(lightenss) a(redness) b(yellowness) AE
Control 70.76+£0.22% 0.74+0.12* 5.89+0.15° 70.24+1.01*
GR-10% 60.51+0.13" 0.60+0.25 16.65+1.30" 57.25+0.31"
GR-20% 51.42+0.31™ 0.47+0.34° 18.51+1.15 54.310.22"
GR-30% 48.71+0.11° 0.44+0.16° 23.11+1.25* 51.41+0.13¢
v Samples are same as in Table 3.

* Values with different superscripts within the same column were significantly different by Duncan’s
multiple test (p<0.05)
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Table 13. Hunter’s value of cooked rice with black rice

Color value

Samples?
L(lightenss) a(redness) b(yellowness) AE
Control 70.76£0.21™" 0.730.13" 5.8920.11° 70.23+1.05"
BR-10% 50.52+0.11" 0.59+0.22" 17.22+1.31° 55.21+0.32"
BR-20% 43.41£0.12" 0.46+0.31° 19.11+1.13° 52.12+0.21"
BR-30% 35.22+0.13° 0.41+0.11° 23.12+1.22° 48.45+0.10°

1>Samples are same as in Table 4.
7% Values with different superscripts within the same column were significantly different by Duncan’s
multiple test (p<0.05)

g2 Asbele] Az g WAL A3 Table 140] e e 2ol 7], Fol#l A,
Ao gyl Arhgel FAHAFE Bgon, A2, WA, % 2
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Table 14. Sensory evaluation of cooked rice with red rice

Sensory Samples

evaluation Control A B C
Color 2.60+1.07< 4.20+0.78* 3.10£1.28" 1.90+1.28¢
Glossiness 2.30+0.94* 2.80+0.63" 3.40+0.96° 4.20+1.03¢
Odor 3.10+1.10™ 4.30+0.67* 2.30+0.82° 1.90+1.19¢
Lump 2.60+1.07° 3.00+0.66° 3.60+0.51" 4.10+1.19%
Hardness 2.90+1.37° 2.80+0.78° 3.10£0.99" 3.50+1.35*
Adhesiveness 2.50+1.26° 3.10+0.87° 3.30£0.48" 3.70£1.25%
Cohesivenesss 2.70+1.33° 3.10%1.10° 3.80+0.63" 4.00£1.15%
Taste 3.00£1.05 4.40+0.51* 3.10£1.10 2.50+1.18°
Sticky 2.80+1.39¢ 2.90+0.99° 3.50+0.70" 4.40+0.50*
Overall b q

- 3.00£1.05° 4.00+0.66 3.30+0.94 2.20+0.91
acceptability

Control : no red rice, A 10% red rice added, B: 20% red rice added,

U Mean+SD.

a

C: 30% red rice added

~4: Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)
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Table 15. Sensory evaluation of cooked rice with green rice

Sensory Samples

evaluation Control A B C
Color 3.000.12" 4.30+0.82° 2.80+1.31° 2.70+1.31°
Glossiness 3.10£1.30° 3.20£1.47" 3.51+1.08" 2.90+0.73°
Odor 3.10£1.10° 3.60£0.17° 3.40£1.07 3.00+0.81°
Lump 3.60£1.17° 2.90+0.87° 3.40£1.17 2.70+0.67°
Hardness 3.40£0.96" 2.50+0.85° 3.50+0.85" 3.30+2.52"
Adhesiveness 2.90+1.10° 3.00£1.15" 3.60+0.84 3.65£0.12°
Cohesivenesss  3.10£1.10 2.61+1.26° 3.40+1.26 3.10+£0.99"
Taste 2.80+0.78° 3.60+1.35" 3.50+1.26" 2.91+0.99°
Sticky 2.20+0.91° 2.70+1.05" 3.11£1.19* 2.80+1.03"
Overall . . b q
3.00£1.05 4.30+0.82 3.41£1.50 2.70+1.05

acceptability

Control : no green rice, A: 10% green rice added, B: 20% green rice added, C: 30% green rice added
D
Mean+SD.

274 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)

Table 162 SV & 73 e dof A 2x2 &7, dofeld, dad Jx, A3 o 5%
Ao Fu Aubge] MRS E wokon, M2 gt FUEFE wokth AA A Vs EE
109 A7k=e] 3.67+0.98, 20% H7hrol 3.75+1.10, 30% H7ho] 267+1.302 4 20% H7hrol
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Table 16. Sensory evaluation of cooked rice with black rice

Sensory Samples

evaluation Control A B C
Color 2.50+0.78" 4.08+1.08* 3.50+1.08" 2.00+1.20¢
Glossiness 2.33+0.77¢ 2.92+0.66° 4.25+0.45" 4.42+0.79*
Odor 2.75+1.05° 3.58+0.90" 3.67+0.88* 2.25+1.211
Lump 2.92+0.90° 3.08+1.08" 3.08+1.16" 3.67£1.07°
Hardness 2.92+0.99° 2.83+0.83¢ 3.58+0.79" 3.92+1.16*
Adhesiveness 2.75+1.05¢ 3.17+1.03° 3.58+1.16" 3.83+1.26
Cohesivenesss 2.67+0.98¢ 3.17+0.93¢ 3.42+1.08" 3.83+1.19
Taste 2.67+0.65° 3.67+0.88" 3.83+0.93" 2.58+1.44¢
Sticky 2.25+0.96¢ 3.42+0.99* 2.83+1.03° 3.33+1.2%
Overall q b - .
rcceptability 2.27+0.75 3.67+0.93 3.75+1.1 2.67+1.30

Control @ no black rice, A 5% black rice added, B: 10% black rice added, C: 20% black rice added
Y Mean=SD.

#7¢ 1 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)
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Table 17. Textural properties of cooked rice with red rice

Sample Hardness Adhesiven Cohesiven Springines Chewiness  Brittleness

3 (g/cm?) ess(g) ess(9%) s(94) (g) (g)
1.18+ -45.80+ 37.90+ 80.95+ 17276+ 14025.39+
Control
0.18Y 9.83 772 14.661 22.98 11.21
A 7.43% =22.0% 36.19+ 93.26+ 118.74+ 12315.74+



1.08 1.41 12.29 29.25 0.21 11.32
3.13+ -25.60+ 30.84+ 63.62+ 13041+ o894.67+

2.85 6.91 7.25 6.74 51.49 11.38
0.83+ -36.4+ 30.72% 62.95% 140.34+ 8904.57+

4.20 9.81 8.12 6.76 21.12 11.75

Control : no red rice A: 10% red rice added, B: 20% red rice added, C: 30% red rice added

Y Mean+SD.

Table 18. Textural properties of cooked rice with green rice

Sample Hardness Adhesiven Cohesiven Springines Chewiness  Brittleness
3 (g/cm?) ess(g) ess(9%) s(94) (g) (g)
1.18% -45.80+ 37.90x 80.95+ 17276+ 14025.39+
Control D
0.18 9.83 772 14.661 22.98 11.31
A 407+ -30.60+ 3752+ 7817+ 14747+ 11661.96+
4.02 461 10.85 14.96 22.08 11.22
B 4,68+ -33.4% 35.11+ 63.43+ 144.89+ 11068.26+
469 11.91 7.65 22.29 18.34 11.32
5.23+ -26.2% 32.29% 4517+ 102.83% 7018.15%
4.20 9.31 8.85 22.29 20.01 11.71

Control : no green rice, A: 10% green rice added, B: 20% green rice added, C: 30% green rice added

Y Mean+SD.

Table 19. Textural properties of cooked rice with black rice

Sample Hardness Adhesiven Cohesiven Springines Chewiness  Brittleness
3 (g/cm?) ess(g) ess(9%) s(94) (g) (g)
1.18% -45.80+ 37.90x 80.95+ 17276+ 14025.39+
Control D
0.18 9.83 772 14.661 22.98 11.31
A 5.83+ -26.80+ 45.88+ 60.72% 352.72+ 8592.66+
3.09 1091 875 27.01 25.02 10.12
B 3.99+ -27.60% 38.37% 85.16% 24257+ 29082.61+
381 15.15 11.09 51.13 28.41 13.22
1.49+ -23.61% 4373+ 71.48+ 261.80+ 19209.56+
0.25 4.33 11.29 21.29 21.13 23.12

Control : no black rice, A: 10% black rice added, B: 20% black rice added, C: 30% black rice added

Y Mean+SD.
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<

Table 20. pH of cooked rice with Lotus leaf powder

pH
5.99+0.12%
6.35+0.22°

Samples

Control

6.300.31°

6.28+0.35°

B 1.0% lotus leaf powder added, C: 1.5%

* no lotus leaf powder, A: 0.5% lotus leaf powder added,

Control

lotus leaf powder added

U Mean+S.D.

a~d

: Values with different superscripts were significantly by Duncan's multiple range test (p<0.05)
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(Table 21).



Table 21. Hunter’s color value of cooked rice with Lotus leaf powder

Color value

Samples
L(lightenss) a(redness) b(yellowness) AE
Control 70.76£0.21™" 0.7420.12° 5.8920.15° 70.23+1.05"
A 50.56+0.12" 0.60+0.25" 17.65+1.30 57.25+0.36"
B 48.45+0.23" 0.47+0.34° 19.55+1.17 55.32+0.26"
C 43.78+0.34° 0.44+0.16° 23.151.25" 51.45+0.13°

Control : no lotus leaf powde, A: 0.5% lotus leaf powder added, B: 1.0% lotus leaf powder added,
C: 1.5% lotus leaf powder added
Y Mean=SD.

47 Values with different superscripts were significantly by Duncan’s multiple range

test (p<0.05)

o]

3%

ZAR ZA)AM AR oA 341£001 g/em®, QAEL HrlEo] ZlEFEE AR
0.12, 3.81%0.24, 4.17+0.34 g/em’Z A= Z7leigivh. QAR T HrpgFe F/1E5=
WH%M}T% AL S7EAx, S48 Has s vH(Table 22).

Table 22. Textural properties of cooked rice with Lotus leaf powder

Hardness Adhesiven Cohesivene  Springiness Chewiness Brittleness

Samples )
(g/cm”) ess(g) ss(%) (%) (g) (g)
341+ -953.12+ 4723+ 136.23+= 625.12+ 855,12+
Control b b 4 4
0.01° 0.10° 0.33 0.21 0.11 121
N 345+ -311.23+ 4555+ 14224+ 668.42+ 901.13+
0.12° 0.114 0.31° 0.22° 0.21° 1.32°
381+ -102.21+ 4352+ 113.81+ 685.22+ 925.25+
B b ! d b b
0.24 0.22° 0.26™ 0.14 0.08 1.38
. 417+ ~035.62+ 41,95+ 120.12+ 758.24+ 955,14+
0.34% 0.24° 0.21° 0.27° 0.17 1.75°

Control : no lotus leaf powder A: 05% lotus leaf powder added, B: 1.0% lotus leaf powder added, C: 1.5%
lotus leaf powder added
U Mean+SD.

&7¢ 1 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)
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Table 23. Sensory evaluation of cooked rice with Lotus leaf powder

Sensory Samples
evaluation Control A B C
1.65+ 275+ 3.85+ 465+
Color an b
0.32 061° 0.53 0.45*
_ 3.0b+ 2.0b% 2.35% 1.99+
(GGlossiness b q
1.15* 0.13 0.85° 0.14
o 3.0b+ 237+ 227+ 211+
Stickiness b q
0.31% 0.16 0.40° 0.62
Roasted 2.35% 299+ 3.12+ 3.3b+
flavor 0.26° 0.13° 0.25 0.12°
3.156+ 2.0b% 2.29+ 2.38%
Sweetness . b q .
0.31 0.14 0.32 0.29
290+ 3.45+ 3.68+ 3.86+
Hardness q b
0.14 1.12° 0.61 1.01*
_ 1.82+ 2.36+ 3.32+ 3.93+
Tannic flavor q b
0.14 0.14° 0.14 0.14*
Overall 295+ 317+ 3.24+ 3.556+
acceptability 0.10° 0.11° 0.13 0.31°

Control : no lotus leaf powder, A: 0.5% lotus leaf powder added, B: 1.09% lotus leaf powder added,
C: 1.5% lotus leaf powder added
Y Mean=SD.

47 1 Values with different superscripts were significantly by Duncan’s multiple range test (p<0.05)
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AA AR20+1TC) 5 545 w48 A3 ohe3 2ok pHe Table 249F Zo] a9 4
1, 6, 1277 AAEE W 27 6.04£0.14, 6.06x0.01, 5.82+0.03, A = 10% H7}re A
¢ Z+7} 5.46+0.41, 6.02+0.02, 5.92+0.01Z A% 6417 wel] ZF7lettirl A% 1247F wjo] zAgH
S HAth A== Table 259 Zo| pHS W&o} Wiz vy A 2% 1.0%3H 7] 7

Foll Al 2+0.01= A 61z ol FAastohrE A% 1242kl F7hshe HSTh
Table 24. pH of ssam-bap with 1% lotus leaf during storage at 20T

Storage time (hours)

Samples 1 5 12
Control 6.04+0.14" 6.06+£0.01 5.82+0.03
1.0% lotus leaf 5.46+0.41 6.02+0.02 5.92+0.013




Control : no lotus leaf powder, 1.0% lotus leaf : 1.0% lotus leaf powder added
U MeanzSD.

Table 25. Acidity of ssam—bap with lotus leaf during storge at 20T

Storage time (hours)

Samples 1 5 B
Control 0.26+0.02Y 0.20+0.08 0.21+0.02
1.0% lotus leaf 0.23+£0.05 0.10+0.01 0.22+0.02
Control : no lotus leaf powder, 1.0% lotus leaf : 1.0% lotus leaf powder added
U MeanzSD.
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Table 26. Hunter’s color value of ssam—bap with lotus leaf during storge at 20T

Sl Color Storage time (hours)
ampes value 1 6 12
L(lightenss) 66.12+1.3" 61.35+0.5 56.48£1.8
Control alredness) -3.02£04 -0.58£0.8 12.83£1.3
b(yellowness) 9.70£2.68 16.09+4.3 5.15+1.61
L(lightenss) 58.69+0.8 554148 46.99£1.5
1.0% lot
o oHs a(redness) ~9.45+0.3 ~0.56+0.2 15.77£1.0
ea
b(yellowness) 11.97+0.3 15.04+1.1 3.62+1.96
Control : no lotus leaf powde, 1.0% lotus leaf : 1.5% lotus leaf powder added
D
MeanzSD.
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Natural dining table from lotus
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A3t oln Ao IFAH FEFFIE UEE F ARE A, 1dA oln
om

‘Aol F= AAo WAH(Natural dining table fro

kel (ThlS product is jointly developed with the industrial and academic foundation of
Mokpo university under the support of the agricultural and forestry technology development

project of the Ministry of food, agriculture, forestry and fisheries) 3l Z‘i%/‘é LA R

¢} o
ol m| A & ] v AL A HAFES A Fsle HEFeR AFE AT 7|vE F
Z31q )
XA Sl E FEAGES T F A7 SEEVIE Hl AN Helds AT}
i, SHE el Wi MW A Ase] EExdE dAgoRA AF N8 BT,

B3
¢ A =2 Ul (How to use the product)
> ARG AAZE o]&3= " (Method of using the electronic range)
- A 2 XX YTE FVE FEANE R JNEsiA L
(Slightly open the entry part of the vinyl package of yeonip ssambap just enough for
air to pass.)
= AAERIA O] YA 2831 s, 3R HUE shA L
(Place it in the electronic range ot defrost for 2 minutes and heat up for 3 minutes.)
» A EAA A ALRRE Aol BIA =EAR
(Take yeonip ssambap out from the vinyl package and enjoy the content.)
> A 7|5 o]&3F= ¥ (Method of using the steamer)
A B EFA 9] S)TE FUE 8T o ekl 8.
(Completely open the the vinyl package of yeonip ssambap.)
- XA Qe EoidlE ddaEe AW Al wa 208AE Ao gtAl =48
(Take the yeonip ssambap out from the package and steam it for 20 minutes in the
steamer and enjoy it.)

» A 0 ALY (Product name @ Yeonip Ssambap, rice wrapped with lotus leaf with



other assorted stuffing)
« AE9 7Y

223
ZA
(Type of Food

g 2% 7tE %
pre-heat food)

GRS IR R

(354 714
and

AU A 45%, # (a4 339%,
L(%ﬂ%”) 3%, AAFT (=4 3%
contents :  Glutanous

(A9
(x
leaf(Domestic), Lotus root, black rice, black bean, lotus leaf powder, and salt)
A A Y A (Date of prodution)
713k

f

%)
Instant cooking food frozen food to consume after heating, frozen

o]
T
, AR
rice(Domestic)

—_

Non-Glutanous

aF

°F) 8%, I (A F
F-291)0.5%, 4+ (Ingredients
&

-

#Z 250g(Volume of contents
B
degree)

rice(Domestic)

A Y 255 14 (Distribution period : 365days from the production date)

Lotus
: 250g)
-18Co)3toll Al WS A (Method of storage
2 ]j] x].};_]_i/ﬂ :
I

1o

061-285-8501(Consumer service center
A A 9 Y3

frozen storage under -18
+82 61 285 8501)
| anjAEAed 7l 27
HFYtH.(This prodution is subject to replace or compensate to the standard of consumer
dispute resolution as notified by the Fair Trade Commission)
WZA B
5.4

ﬂl@— jn s
A
BYAFE A

= B s T
Hglo
XA

T

A
] 1399(Place of return and replacement
place of purchase report for illegal or defective food is 1399 without area code)
Y B+ ol F A
A 2

Head office and
- ¥E 7)) (Packing material : Nylon + polyethylene, inner
DA E U, Aedn Yokt 2% 582 451-1, Tel 061-285-8501
(Production . i
Muan-gun, Jeonnam, telephone : +82 61 285 8501)

[e)
Dayeon Co., Ltd, an agricultural business entity, 451-1 Bokyong-ri, illo—eup,

AR 2 fEAAA
ddGEA fEAY Fu
FUFLPCIHEDL), FFAE 2T
=44 40,8944
2k

3 (23,266 ¢), 4

g (&2l

3%

OE

B (17,0971 ), GS &4 (5321 9)
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<A23 & AA>

WA AR A2 A FollA vl = JEbe] (20119 =g 20109 =),

AR OFE TR B2 011, A Sed)ld T8 AL S,

bl 12de] B8 b

S
o))
S
S
el
o
o%)
tob
>
o
rol
L
__)&l
=
I
A1)
il
o
2,
Y
ol
ol
=
AN
Ju)
>

7hskdvt. As 27t
(th pH =74
pHE A& 10 goll EF4= 7183 homogenizer(model AM-11, Nissei Co., Japan)ol| 1%
b AsEle] HE 100 mlo] ¥ EE SFFE 718 3 pH meter(EA 920, Orion Research
INC., Hanna, Mauritus, USA) % =43} 3¢},
() A= 54
AAFE== 7}
Japan)= o]-&3le] WE(L: lightness), 2 %(a: redness), S =(b: yellowness) #+2 33] wkE =43}

Hetgto 2 Yetiglcl oful] ARRYe EFE i (standard plate)>- Lk 96.95, agt -0.03, bgk 1.429]

o
k)
e
re
17

Qg vkl Aw =22 A PA|(Chromameter CR-200, Minolta, Tokyo,

pe=
D) 247 23
AAFEES A7eE Adakg vho] A 78 Rheometer((Sun compact 100, Sun Scientific,

Tokyo, Japan)® =433t FHEHE petri dishell 2/3 A% Hol F48 Wo] Alg2 AE33Th
SAUHEE Wee] Ar|7F FRbolal Eeko] g A 29 wAH o R ZAAHA AIFY 9ol w1
two bite compression testE AA|EH Ty AL ufF SHA FAIG T, olF 28] WHESITE HA
% BAF ¥4 (Texture Profile Analysis: TPA)S AAEle] dl-A|7F 2448 odQlom o] apxom b
A E)

ik

i
o,
§
7
2
g o
D
w
>
au)
1%
o,
)
5
©
2
w
>

Y A Z(hardness), %2/ (adhesiveness), &

(chewiness), 7] &4 (brittleness)S AlAFsFAT) o] W] A XL Table 13 723kt)



Table 1. Measurement conditions of Rheometer

Type Two bite compression test
Plunger Stainless steel (mm)
Weight of load cell 2.0 kg
Test speed 2.0 mm/sec
Deformation 30%6
Force threshold 200 g
Distance threshold 0.5 mm
Contact force 05 g

(1) 57

S B AEILEE S 209 panclE ARste] AAAL BAHEA

O

E AT s FEe WhE wede] S4HA ¥RE xam A S9eke F40] =
petri dishell W& 70~80%-a A skl AR, @A, Bt g2d Fow

5~7%9) WS ol PrishA sgom, Ame LEE 6T o3 exg We AT
FapE s SAs 60T ol =7k FA A Sk A et A5 ot
HodAbEol A AAstgl e, g 718 AlmE H7Ee § wl=x] Az icks Al vhE
ANRE BIPBlER A 25 2e A 58 2ol AESTh d@UrEEoRA e A
(color), #7I(glossiness), #All(odor), WolxelE Ax(lump)), 74 =(hardness), 574 (adhesiveness), &
%4 (cohesiveness), BhH(taste), 273 (sticky), AAA<Ql 7| E % (overall acceptability)s o] 2.1,
Hal 73, A3k 1542 #ASES Sl B7ke A= ANOVAC] ofe 438915, 9]
A AAL Duncan’s Multiple Range TestE AF-&3}F3 T}

(Ah) AAEEES 7R A el e 24

(oh) BAA
A 71 A2 AAate] =4 A5
g3 Fo4d AAE Ao B TAARST SPSS(Statistics Package for the Social

Science, Ver. 14.0 for Window) package& ©|£3}o] 243} T},

rlr
ME
2
M
v}
of
:3
ES
2
S
=}
e
=
o
5
107}
2
g
=
o
g
23
S



(2) AMayvl BES Aubsk Addgg wol ¥4 5A
h AgAas
oA e AbgE A2 AlFol A v E = Adukr] (20109 F 20119 =A)E,

ARA SR 2201194 bR R deadi Al Faske] AREEklvh

d

28600 go 33 AlAE & Aol He E& Askal FHuk Al A FAY] 12¥e E& HUL

3l 5 A 719 E R (WPC-0703DG, Woongjin Cuchan, Seoul, Korea)ol| ZwFaloich. x}A a4

b Be & FAC e 747 0, 3, 6, 9%E AWk E3tete] Hts A A g &
1583 55 &9 Fig. 1.

IS AOACH o2 Aty Fad 32 1051

4

C
A4 N (micro kjeldahl®), ZA W e Soxhlet FFW, X3 8-S 550C A7EE o] &3 A
o samom =x39u).
(=) pl =4
pHE A& 10 goll EF4= 7183 homogenizer(model AM-11, Nissei Co., Japan)ol| 1%
7F w4 stsle] #HE 100 mLe] %% F/FTE 7S % pH meter(EA 920, Orion Research
INC., Hanna, Mauritus, USA)Z =43} 9]t}
() A&
ApA arta) wke] A =48 A FA(Chromameter CR-200, Minolta, Tokyo, Japan)E ©]-&3ke] =
(L lightness), X %(a: redness), B %(b: yellowness) 4= 33 wHE A3 Hyrztoz Yeh)S]
t} ol ALgE= T (standard plate)S  LEF 96.95, agk —0.03, bgk 1.420]31t}.

74
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(vh =43 34

A g gke] A7k Rheometer((Sun compact 100, Sun Scientific, Tokyo, Japan)® =
Aspirt. HARE petri disholl 2/3 A% ol 45 do| ARE ARSItk SAYHS e
A77F Fzkolal Eefo] 2 Ae 2% dWAeRE AAYA AW 9o Fil two bite
compression testE A5G TE S w3 5WA SA3G AL, ol & 23] WSSt B AR HAF

A(Texture Profile Analysis: TPA)S AAlste] F-AlzF s A%lem, o] FHe=ERY A=

o

(hardness), 72 (adhesiveness), =% (cohesiveness), B84 (springiness), % 3144 (chewiness), 71
A A (brittleness)-& AlLFSFATE o] wje] HA X7 Table 13 234t
(vh #FHAF
s e Bxgista AFd Sy hA 209 S panel®Z A A3t AA Y HUEA

& wHAZ F AAE AAEAT AlEs Fdte] | § WiEozRE 4w 1oem BHE 1 cm

petri disholl Wt 70~80%-5 AAste] AR, WA, o g4 £

=
~7%9] Auks o] PIlslA s, AR 2&F 66T ol £x9 HE& AT

Z
FU m
o5
N
N
Ol
o
b
Ju
o=
-
o
i
it
e
o
¥
ol
o
i
o
2,
>
o}
o
2
vl
o,
N
N
ot
I
o
i
o)
o2
lo
2,

(color), $7](glossiness), WA (odor), oI &= AE(ump)), 4 =(hardness), F-24 (adhesiveness), &
%7 (cohesiveness), Sl(taste), ¥ (sticky), AA# <l 7|25 (overall acceptability)s o]l 2.7,
Hi 74, H3k 1302 FAPEE 3Gt Hrke A= ANOVACl oz 43531, 9
’d 174 Duncan's Multiple Range TestE AH8-3} 31T}
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Fig. 2. Photographs on sensory evaluation of cooked rice with with white rice,
extracts of Gardenia jasminoides, sweet potato powder, and Lotus leaf
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Fig. 3. Photographs on sensory evaluation of cooked rice with brown rice and

glutinous rice.



Table 2. pH of cooked rice with extracts of Gardenia jasminoides

Samples” pH

Control 5.52+0.03%
5% GJE 5.50+0.01°*
10% GJE 5.40+0.05
15% GJE 5.31+0.01"
20% GJE 5.20£0.02°

UControl : 0% cooked rice added Gardenia jasminoides extracts
5% GJE : 5% cooked rice added Gardenia jasminoides extracts
10% GJE : 10% cooked rice added Gardenia jasminoides extracts
15% GJE : 15% cooked rice added Gardenia jasminoides extracts
20% GJE : 20% cooked rice added Gardenia jasminoides extracts

2)a~ . . . o . .
Ja~e, Values with different superscripts within the same column were significantly different by Duncan’s

multiple test (p<0.05)

2ol el we AEE UEhlE Lihe AAFERAbE FE5E gasts 43S
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Table 3. Hunter's value of cooked rice with extracts of Gardenia jasminoides

Color value

Samples”
L(lightenss) a(redness) b(yellowness)

Control 68.35+1.25” -1.79+0.12° 3.25+0.15°



5% GJE 66.51+1.11° ~7.95+0.25 22.42+1.31°

10% GJE 64.41+1.20™ -8.46+0.34° 31.48+1.12"
15% GJE 62.22+1.31° -9.12+0.16° 38.23+1.22°
2096 GJE 61.34+1.21° -9.27+0.16° 42.12+1.22°

1>Samples are same as in Table 3-2.
2) a~ . . . o . .
) are, Values with different superscripts within the same column were significantly different by Duncan’s

multiple test (p<0.05)
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Table 4. Textural properties of cooked rice with extracts of Gardenia jasminoides
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Table 5. Sensory evaluation of cooked rice with extracts of Gardenia jasminoides

Sensory Samples”
evaluation Control 5% GJE 10% GJE 15% GJE  20% GJE
Color 2.38+0.92%  3.48+0.75" 4.00£0.95*  3.29+1.05"  3.14+1.23°
Glossiness 2.86+1.15¢  3.24+1.13° 3.10£1.09°  3.48+1.03*  3.00£1.22°
Odor 2.70£0.95°  3.10+0.83" 3.24£1.04*  310+1.04°  3.14%1.06°
Lump 291+1.02°  281+087°  2.95+0.66°  3.10+0.83*  3.38+0.97°
Hardness 3.19+1.12%  271+0.71°  3.10+0.62°  3.19+1.03*  3.24+0.83
Adhesiveness  257£1.02%  295+0.74°  3.14+0.85"  3.19+0.60*  3.00+1.09"
Cohesiveness  2.71+1.05°  3.33+0.65" 3.29+0.95"  3.10+0.83°  3.48+1.07
Taste 2.29+0.84°  3.29+0.90* 3.05£0.97°  3.19+098"  3.14£0.96"
Sticky 276+1.26°  3.00£0.70°  267+091°  2.95+1.16°  2.61+0.92¢
Overall q b
it 2.05+0.74 3.38+1.11%  3.00+1.14°  3.19+1.16 3.00+1.26°
acceptaniity

1>Samples are same as in Table 3-2.
d. Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)
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Fig. 5. QDA profile

jasminoides
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on sensory evaluation of cooked rice with extracts of Gardenia
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Table 6. Food pathogene of cooked rice with extracts of Gardenia jasminoides

during storage

Time Bacteria Yeast Mold Staphylococc
Samples? E.coli
(hr.) (g) (g) (g) us aureus
0 0 0 0 negative negative
6 20 10 0 negative negative
Control 12 15 10 0 negative negative
24 50 48 0 negative negative
36 20 15 0 negative negative
0 30 30 0 negative negative
6 90 50 0 negative negative
5% GJE 12 35 25 0 negative negative
24 100 91 0 negative negative
36 45 30 0 negative negative
0 160 80 0 negative negative
6 270 220 0 negative negative
10% GJE 12 60 40 0 negative negative
24 1700 1000 0 negative negative
36 200 140 0 negative negative
0 140 130 0 negative negative
6 260 80 0 negative negative
15% GJE 12 50 15 0 negative negative
24 3800 2700 0 negative negative
36 190 140 0 negative negative
0 60 20 0 negative negative
6 110 80 0 negative negative
20% GJE 12 10 5 0 negative negative
24 1800 1500 0 negative negative
36 15 10 0 negative negative

1>Samples are same as in Table 3-2.
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Table 7. Proximate Composition of purple sweet potato powder

Proximate composition(%)

Characteristics
Moisture 4.3
Crude protein 3.3
Crude lipid 0.4
Crude ash 2.7

Table 8. Proximate Composition of cooked rice with purple sweet potato powder

Samples” Control 3% PSP 6% PSP 9% PSP
Moisture(%) 574 52.7 51.5 51.4
Crude
_ 3.3 3.7 39 39
protein(26)
Crude
0.2 0.2 0.2 0.2
lipid(94)
Crude ash(%) 0.1 0.1 0.2 0.2

YControl: 0% cooked rice added purple sweet potato powder
3% PSP: 3% cooked rice added purple sweet potato powder
6% PSP: 6% cooked rice added purple sweet potato powder
9% PSP: 9% cooked rice added purple sweet potato powder

- 101 -



Table 9. pH of cooked rice with purple sweet potato powder

Samples” pH

Control 5.52+0.05%
3% PSP 5.72+1.02°
6% PSP 5.75+1.03
99% PSP 5.78+1.05°

1>Samples are same as in Table 3-8.

2)a~ . . . o . .
Ja~e, Values with different superscripts within the same column were significantly different by Duncan’s

multiple test (p<0.05)
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Table 10. Hunter’'s value of cooked rice with purple sweet potato powder

Color value

Samples?
L(lightenss) a(redness) b(yellowness)

Control 66.53+1.35" -1.87+0.11° 3.74+0.12°

- 102 —



3% PSP 57.51+1.21° 1.56+0.23" 5.68+1.10°

6% PSP 51.41+1.20"¢ 3.24+0.31° 6.81+1.21°

9% PSP 45.25%+1.10° 5.42%0.35° 7.51+1.32°

1>Samples are same as in Table 3-8
2)a~ . . . o . .
Ja~e, Values with different superscripts within the same column were significantly different by Duncan’s

LLL

Fig. 6. Hunter's value of cooked rice with purple sweet potato powder

multiple test (p<0.05)
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Table 11. Textural properties of cooked rice with purple sweet potato powder

5 oD Hardness  Adhesiven Cohesiveness  Springines Chewiness Brittleness
amples
(g/cm®) ess(g) (%) s(%) (g) (g)
Control q 2430+7.12%  91.30£12.12°  75.38+3.12° 12693+15.39%  4027.11£10.15°
1.16+0.15
3% PSP 345+1.01° 31.24+1.41° 95.32422.10° 83.38+3.25" 131.93+17.32° 4324.31+12.32°
6% PSP 4.15+1.02" 37.55+531" 10821+34.20" 89.38+4.11" 139.31+1841" 5031.02+15.10
9% PSP 571+2.11%  4527+6.24% 121.14+20.12% 93.38+4.17* 14512+20.11* 5572.25+1823°
v Samples are same as in Table 3-8

a~d

: Values with different superscripts

multiple test (p<0.05)
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Table 12. Sensory evaluation of cooked rice with purple sweet potato powder

Sensory Samples”
evaluation Control 3% PSP 6% PSP 9% PSP
Color 2.71+0.68 2.82+1.13 3.00£0.93 3.29+1.26°
Glossiness 2.76+1.20¢ 2.35+1.12° 2.06+1.14 3.53+0.94%
Odor 2.83+1.11° 3.35+1.16 2.53+1.06° 2.88+0.93¢
Lump 3.00£1.11° 2.83+1.05° 3.00£1.11° 2.76+0.97*
Hardness 2.94+0.89° 2.65+0.61° 2.94+1.34 3.00+1.06%
Adhesiveness 2.65+1.05° 2.94+0.65° 3.18+1.23" 2.88+1.26%
Cohesiveness 3.06+1.14¢ 2.83+0.69° 3.06+£1.25" 3.29+0.98°
Taste 2.94+1.08 2.65+0.93 2.06+£0.96 3.06£1.03°
Sticky 2.47+0.80¢ 2.82+0.81° 2.59+1.12 3.40+1.17°
Overall b q
il 2.94+0.96° 3.00£1.01° 1.88+0.86 2.47+1.06
acceptanuity

1>Samples are same as in Table 3-8.

pa~d, Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)

Cohesiveness I Hardness

Adhesiveness

=@=Control «=ill=3% PSP 6% PSP ==4=9% PSP

Fig. 7. QDA profile on sensory evaluation of cooked rice with purple sweet potato

powder
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Table 13. Sensory evaluation of cooked rice with white rice, extracts of

Gardenia jasminoides, sweet potato powder, and Lotus leaf powder

Sensory Samples”
evaluation Control A B C
Form 3.21+0.57% 3.47+0.68* 3.27+0.50" 3.19+0.46°
Odor 3.18+0.56* 3.16+0.59* 3.08+0.64" 3.03+£0.83°
Taste 3.34+0.81% 3.24+0.78" 3.11+0.73° 3.11+0.90°
Appearance 3.16+0.54° 3.50+0.60* 3.22+0.63" 3.24+0.64"
Chewiness 3.42+0.72° 3.37+0.85" 3.00+0.81° 3.43+0.80*
Overall b
B 3.37+0.75 3.24+0.67 3.08+0.64° 3.30+0.77*
acceptability

YControl : No added cooked rice

A: 5% cooked rice added gardenia jasminoides powder
B: 3% cooked rice added sweet potato powder

C: 19 cooked rice added lotus leaf powder

Pa~d: yalues with different superscripts in a row were significantly different by Duncan’s multiple

test (p<0.05)
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Table 14. Sensory evaluation of cooked rice with with white rice, extracts of

Gardenia jasminoides, sweet potato powder, and Lotus leaf powder

Sensory Samples?
eV alu ation COHtI‘Ol A B C
Form 3.58+0.61™ 3.95+0.58" 3.47+0.77° 3.11£0.73¢
Odor 3.21+0.71° 3.32+0.67* 2.95+0.62° 2.32+0.82¢
Taste 3.58+0.76 3.74+0.73 3.37+0.83° 2.84+1.21°
Appearance 3.47+0.61° 4.26+0.73 3.42+0.76 3.21+0.91°
Chewiness 3.47+0.69 3.26+0.80° 3.74+1.14% 2.63+1.16°
Overall b q
. 3.37+0.76 3.79+0.78° 3.26+0.99° 2.58+1.07
acceptability

1>Samples are same as in Table 3-13.

Ya~d: Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)

Overall
acceptabili

Overall
acceptability

Chewiness aste Chewines:

Appearance Appearance

e CONtrol === A B = C e CONtrol === A B = C
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Fig. 8. QDA profile on sensory evaluation of cooked rice with with white rice,
extracts of Gardenia jasminoides, sweet potato powder, and Lotus leaf powder (Left
: For the local resident, Right : For the foreigner)

Control : No added cooked rice

A: 5% cooked rice added gardenia jasminoides powder

B: 3% cooked rice added sweet potato powder

C: 19 cooked rice added lotus leaf powder
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Table 15. Sensory evaluation of cooked rice with brown rice and glutinous rice

Sensory Samples?
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evaluation Control A B C
Color 3.56+1.15%7 2.69+1.01° 3.19£1.16™ 3.00+0.76
Glossiness 4.95+1.15% 2.50+0.96¢ 3.94+0.77 3.47+0.95°
Odor 2.75+0.86" 2.69+0.79° 3.18+0.65* 3.19+0.93°
Lump 3.13£0.96" 2.25+0.93° 3.63£1.06 3.34£0.71%
Hardness 2.50+0.96" 3.25+1.02% 2.38+0.14° 3.31+1.92°
Adhesiveness 3.81+0.98%" 2.25+1.06° 3.88+1.31% 3.44+0.71"
Cohesiveness 3.56+0.81" 2.31+0.87¢ 3.88+1.20% 3.22+0.79°
Taste 3.06£0.92 2.56+1.09¢ 3.16+1.08" 2.83+0.88°
Chewiness 3.44+0.96° 2.44+1.09° 2.94+0.92° 3.03+0.78"
Overall b b

13+1. 1341 1941 97+0.
. 3.13+1.08" 2.13+1.08° 3.19+1.22° 2.97+0.99

acceptability

YControl : Brown rice 75% : glutinous rice 25%
A Brown rice 50% : glutinous rice 50%
B: Brown rice 25% : glutinous rice 75%
C: Brown rice 0% : glutinous rice 100%

Ya~d: Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)

Overall

acce ptability&

Chewiness

Glossiness

Odor

Cohesiveness\{ _E Hardness

Adhesiveness

=#— Control =ll=A B =%=C

Fig. 9. QDA profile on sensory evaluation of cooked rice with brown rice and

glutinous rice for the local residents
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@ 979 U A%

Al e Wrhstel AXT AYWEE AL FF HUAL WPOE BHANE A
S A3 Table 16, Fig. 109] Lhebd whsh ek yhe] A7st 7], @A, % 2 A4 L
o] 3.42+0.90, 4.12+1.01, 3.08+0.51, 3.67+0.65, 2.83+0.392 7} A yvetwrh A4 <]
S 2 100% w3 dizxro] 247y 3.63+0.493 358+0.612 74 A YERY T 79

i

ol

7]
qe) A% izl Av 25%ek R 75% WA He AT
AAE A7she] AUIE B AxT A4S 4w A Adls go An 25%¢

A& 75% M7 el 4HEEE o 5 ATk

Table 16. Sensory evaluation of cooked rice with brown rice and glutinous rice

Sensory Samples”
evaluation Control A B C
Color 3.42+0.90 3.08+0.51" 3.00+0.95° 3.01+0.83°
Glossiness 412+1.01° 2.58+0.79° 2.92+0.79° 3.50+0.65"
Odor 3.08+0.51° 3.08+0.79" 3.00+0.42" 2.670.48°
Lump 3.25+0.62" 2.92+0.99° 3.58+1.31° 3.17+0.56™
Hardness 2.83+0.38" 3.00+0.85" 2.25+0.13° 2.75+0.85
Adhesiveness 3.25+0.45" 2.67+0.98° 3.67+1.49" 3.54+0.58"
Cohesiveness 3.08+0.51° 2.67+0.77° 342+1.28" 3.13£0.54"
Taste 3.67+0.65" 3.08+0.79° 2.83+0.71° 3.54+0.51"
Chewiness 2.83+0.39" 2.83+0.83" 2.25+0.96° 2.73+0.73
Overall . . b .
wcceptability 3.58+0.61 2.92+0.28 3.00+0.85 3.63+0.49

1>Samples are same as in Table 3-15.
2)a~d.
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Fig. 10. QDA profile on sensory evaluation of cooked rice with brown rice and

glutinous rice for the foreigners

ool AvE B w, Arish RS Hrlshel AAMWUE W AT AT AYWUE WO

H
= oui=ele] Aok of=le] B dAnl 25%9k A 75% Hb whe] AHEde & 5 AT

() dopdw et S HIRRE Adgg el Be At

ORI ERE K

ol W] o} s HUbshe] Az AdgE wE WHes WEdeR #eAAE A
Algk A= Table 17, Fig. 116l veRd vieh 2} re] Az gojg] g, Ax, 734 9 &
e dordn] 0%k & 100% F7Fael Zh7F 5.13+1.51, 3.63+0.96, 3.06%1.12, 3.
3.63£0.81 %2, &7] Woldn] 25%9F & 75% H7hato] 3.63+0.89%, WA= TotdAn 75%9}
- 259% ko]l 3.06£0.99% M A vEbwvh Bh A AAZQ V| E R detd
n) 2599} FA 759% FHhto]l 27 363+0.81, 3.88+0.89 ¥ 3.69+1.07= 7FF A dEbsth

el woldulsh AL WISl AUWUE We AXT A WA A AARLE
o woldn 75%sh A 5% H7h el AAFE & Ak

Table 17. Sensory evaluation of cooked rice with germinated brown rice and

glutinous rice

Sensory Samples?
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evaluation Control A B C D

Color 1.69£0.60%  2.06+0.93°  3.38+0.81*  363+0.86° 5.13+1.51°
Glossiness 1.81+#1.11°  1.81£0.66°  3.19+0.65°  3.63£0.89*  3.13+0.91°
Odor 2.81+1.05" 3.06£0.99*  3.00£0.63"  281+091°  2.81+0.83"
Lump 2.44+0.96°  281+£1.22°  356+£1.09"  3.63+0.81°  3.63+0.96%
Hardness 3.00£0.97*  281+1.05°  2.88+0.81"  3.00+0.96°  3.06+1.12%
Adhesiveness  2.06+1.12%  256+0.96° = 2.94+0.85°  3.44+0.89"  3.75+0.86%
Cohesiveness 2.19+1.04°  2.94+1.06™  3.00£0.73"  350+0.89*  3.63+0.81°
Taste 2.31£1.017  2.88+0.95°  3.06+0.77°  3.63+0.81°  3.38+0.81"
Chewiness 2.31£1.13%  275£1.01°  294+1.12°  3.88+0.89°  3.63£0.92
Overall q q b

- 2.95+1.29 2.96+0.85 3.00£1.03°  3.69+1.07"°  3.38+0.72

acceptability

UControl : Germinated brown rice 100% : glutinous rice 0%

A: Germinated brown rice 75% : glutinous rice 25%
B: Germinated brown rice 50% : glutinous rice 50%
C: Germinated brown rice 25% : glutinous rice 75%
D: Germinated brown rice 0% : glutinous rice 100%

Ya~d: Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)
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Fig. 11. QDA profile on sensory evaluation of cooked rice with germinated brown

rice and glutinous rice for the local residents

@ 9531 kel A

ol n| 9 FHA-s Fubste] Alxd AdATE e T FIAE dY R BEHAE
A A8 A= Table 18, Fig. 120 et wpel 2vf whe] Mz gojg) g, 34 9 &34
2 woldmn] 75%9 & 259% H7kare] Z+zb 3.31+0.
71 E HubeRe]l FUbgel wel VE =V %A JERY Wobd e 0%9F A 1009% F
Zhto] 3.83x0.71% 7H woktvh AEE oldn] 75%ek A 25% ko] 3.64£0.92% 7t
b= vk a, st AAARl Vs ne 3 fubee] FUbEel wet VS wrt A vhE
doldn 0%9 FE 100% 7ol 3.42+0.663 350+0.672 74 A ebstdl whEkA
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Table 18. Sensory evaluation of cooked rice with germinated brown rice and
glutinous rice

Sensory Samples”
evaluation Control A B C D
Color 1.92+0.79%  200£063°  3.25+0.45%°  3.31+0.85°  3.17+057°

Glossiness 1.50+£0.79°  1.91£0.70°  3.25+1.13"  3.31+£048"  3.83+0.71%
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Odor

Lump

Hardness

Adhesiveness

Cohesiveness

Taste

Chewiness

Overall

acceptability

2.58+0.51°

1.58+0.99¢

3.17+1.64™

1.92+1.31¢

1.75+1.21¢

1.92+0.66¢

3.25+1.05°

2.00+0.73¢

2.55+0.52°

2.18+0.75°

3.64+0.92°

2.09+0.53°

1.82+0.60¢

2.09+0.30°

3.27+1.10°

2.18+0.41°

3.33+0.77°

3.17£0.57

3.25+0.62

3.33+0.65"

3.00+0.60°

3.17£0.57

3.00£0.85

3.17+0.38"™

2.85+0.68°

3.85+0.55"

2.54+0.51°

3.54+0.77°

3.31+0.85"

3.23+0.59"

2.46%0.77°

3.23+0.72°

3.00£0.42

3.17+0.38"

2.92+0.52°

3.18+0.51"

3.17+0.71°

3.42+0.66"

2.58+0.51°

3.50+0.67°

1>Samples are same as in Table 3-17.

2)a~d.

Overall
acceptability e

Chewiness

Adhesiveness

== Control =ll=A B === C

=k=D

: Values with different superscripts in a row were significantly different by Duncan’s multiple test (p<0.05)

Fig. 12. QDA profile on sensory evaluation of cooked rice with germinated brown

rice and glutinous rice for the foreigners
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