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Abstract

In this study, we applied a steam treatment to black sesame to determine the optimum treatment conditions, and
also examined the antioxidant effects and quality characteristics. For black sesame gruels, roasting can be used in a
variety of ways in cooking to enhance functionality and preference. We found that the solid content increased with
the addition of 70% steamed black sesame in the glutinous rice-black sesame gruel samples, and for glutinous black
rice-black sesame gruels, solid content was highest with the addition of 50% steamed black sesame. For the
chromaticity, the L-value decreased as the addition of steamed black sesame increased in all the black sesame
gruels made with the steamed black sesame. With regard to texture, the cohesiveness, springiness, gumminess,
chewiness, and adhesiveness of the gruels made with steamed black sesame were highest when 60% steamed black
sesame was added. The results of the sensory test showed that overall preference was highest for the glutinous
rice-black sesame gruel made with 60% stcamed black sesatne, while the glutinous brown rice-black sesame gruels
were preferred with 60% and 70% additions, and the glutinous black rice-black sesame gruel was deemed best with
60% steamed black sesame. The most appropriate ratios of steamed black sesame in the black sesame gruels, with
regard to overall quality, are as follows: 60% steamed black sesame for the glutinous rice-black sesame gruel, 60%
and 70% steamed black sesame for the glutinous brown rice-black sesame gruel, and 60% steamed black sesame

for the glutinous black rice-black sesame gruel.
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Table 1. Formulas for preparation of steamed black sesame
gruels

. Ingredients
Ratio“of = Black . Rice e
‘black ' sesame. . powder W(at)er Salt(g)
sesame(%) (@) (2 &
0 0 50 300 1
Glutinous rice 40 20 30 300 1
black sesame 50 25 25 300 1
gruels 60 30 20 300 1
70 35 15 300 1
. 0 0 50 300 1
Sh“mo‘ls, 40 20 30 300 1
rown - rice 50 25 25 300 1
black sesame
60 30 20 300 1
gruels
70 35 15 300 1
Glutinous 0 0 50 300 1
black 40 20 30 300 1
rice black 50 25 25 300 1
sesame 60 30 20 300 1
gruels 70 35 15 300 1
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40, 50, 60, 70%= A35l9E 2™, 16x8x0.2 cm?] WYH|d AOAC%W‘L’.E A ZFSlHTHAOAC 1990). & FEL
FAAS FEE ¥ SURY AU FFY 6wl Aatstd AzRW, 2IEL 550CAA FAAHIS, =
=g 92 e SUASY R 2EUR 58 2= wd 42 micro Kjeldahl 3, AL dF2
Al: Sato/ Digital Thermometer Model SK-250WP, Sato soxhlet =& 98] &F3F3HTh

Keiryoki Mfq Co Ltd, Japan)& 85°C 2 &}o] 1587 2

o IS Az 2) Lignan 3% £4
. HPLC BAW¥o]| ¢]3t sesamin, sesamolin &3 A
3. W =il Ol 8o =4 Mg A}gshgom. HPLC(high performance liquid
Ol HEA] EL B x ) -
1) R ¥4 chromatography)= The) ZHCR B33 TH(Table
S0l Pa=] F] 1] [s :
S v, 23, 2eE B 2AY FEe 2). =, mobile phasex methanol : H,O(80 : 20)llA4]
Glulinous rice Bondapak Ci5(3.9x300 mm) ZHES AL 2, 290
powder Raw nmol| A 2087 &3 &%)
Rice [|= black
Glutinous brown Sesame . . = . .
rice powder 3) SOD-liked activity %% (Superoxide dismutase
I [ T
Glutinous black 5 =
(5 times) | 2 I F&25 /\]E_ 0.2 mLo|| tris-HCl buffer(pH 8.5) 3
Draining mL$} 0.2 mM pyrogallol& 7}&ted 25T A 1023t &
(2 hrs) 2% & IN-HCIZ HHeg AAAIZ] F 420 nmol| A
Soaking l - UV-visible spectrophotometer(Ultraspec 3000, Biotech,
(8 hrs) Steaming ~ .
(15 in) Germany)E ©] &3t S35t
Draining Freeze dry A} ZA] BA
(30_min) (70T, 12 hrs) 4) A =4 24
[ | AWpAE B2 gas chromatography(Hewlett Packard
Milling Blending 5890 SERIES II Plus, USA)E AF23ly EAIT}
2 i -
( llmes) @ Im) (Kang MH S 20002, Choo SI 5 1999). 24 Z7AL
Sieving Sieving Table 37 2.
(20 mesh) (20_mesh) Table 2. Operating conditions of HPLC (high performance
liquid_chromatography)
Rice SICBSIack Items Conditions
powder poxiilnei Instrument Young-Rin Associates
Column nBondapak Cig (3.9x300 mm)
Mobile phase MeOH : H,0 = 80 : 20
Detector UV 290 nm
Mixing - Adding 0, 40, Flow rate 0.8 mL/min
50, 60, 70%
AL black sesame Table 3. Operating conditions of gas chromatography for
) rvrzll?ltg;(lf:s of analysis of fatty acid
Boiling black sesame Instrument  Hewlett Packard 5890 SERIES II Plus, USA
(15min) & rice powder) Column SGE 30M x 0.25 MM BP20
- Salt Held 180T at 5min, then temperature
Column temp programed at 10°C/min to 230C and held
at this point for a futher 10min
[ Black sesame gruel I .
Carrier gas He
Fig. 1. Manufacturing of steamed black sesame gruels. Detector FID
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7+ AEE AZXSE HF A=A (chroma  meter
CR-300, Minolta, Japan)E A}&3}a] 3% (L, brightness),
Z A E(a, Redness), FMZ(b, Yellowness)S 33 HhE
243 Faghs el old AM&E calibration
plate ZH< L: 92.50, a: 3131, b: .31930] it}

3) HAA, 25 54
HAA &4 L line spread chartE AF&-3%E T Line
spread chart®] ZH2 60T =& 50 g o A&

3 o)k 247 50 mmel £ olaAY AT ol @

e ¥ 45e 59 88 A 3 58 F A=
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(PR-101, ATAGO Co Ltd, Japan)E o] &35lof 33
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4) Texture 54
Texture E4& <LolRr] #35te] Texture analyser
(TAPlus, Lloyd Instruments Co Ltd, UK)E o] &3} =
AstRi vt 4 %(hardness), H-Z4](adhesiveness), %A
(cohesiveness), ¥&4] (springiness), 73/d(gumminess)-S
33) dhE 2489t} o]u] Texture analyser®] =7 =%
712 load cell Value 500 N, sensitivity 2.0 mV/V+
-0.05%, of full scale range,
plunger= AE3 =9] 5 ¢cm9l food texture stickiness,
test speed:= 20 mm/min, trigger< 0.005 Kgfo] Q) A
g ASY B0yt 4t 7 eom@) A4F 8710 100 g
& =, sample compress 75% 2 ZF stk AE=
0T FAHEE F2FF7](model SB-1000, Tokyo
Rikakikai Co Lid, Japan)E A}&3}¥ct &3 AB=
NEXYGENPlus Material Test and Data Analysis

non-linearity < 0.05%

L
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Software(Lloyd Instruments Co Ltd, UK)E o] &3l &
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Q2= A(colorn),
qHnutty taste), THEH(sweetness),
(bitter taste), =7]3F ul(fatty taste), =X (consistency),
AukRQl 7] 3 E(overall preference) 9712 &0 o sf
of zARAL, B B2 FEE 97 ABBoR
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S B, 158 AN AP &
37.07%, ZA9 30.88%, *3I|E
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o] o] thh wokow ZA, 20 FEFS
A eleith Kang MH 5(2000a)2 U4t 3
AS zudl 2039%, AW 52.10%, Z32
415%9 % AYE B39, Lee MIS} Kim KH
(20059 A7 A FUA A HEE 29y

8
23

- 922 -



332 - A7

223%, ZAY 4521%, 232 4.92%z et
olsk MmN 4 FYAG A FAAE= DA wle
AWH T AYH 2o, 238 ol
Stth Kim HW 501999 A o] €5 4%
me g dolst gtk e, 9

A FPl AolZ Mol Ao Hop ZAwe
el e #HolY £E d¥E wE
Bz,

&
o

S nQL
f rlo

2) Lignan ¥

Lignan $+& & =733 A= Table 59 Zt} Al
59179 ke 613348 mg/100g
sesamolin&] 3t 591.569 mg/100g seed, & lignan 3t
2 1204.917 mg/100g seedo] Y31, 158 AA] X &3t
E9A A 89 sesamin $EFS 591.919 mg/100g seed,
sesamolin®] F-2 550.081 mg/100g seed, & lignan 3+
Z2 1142.000 mg/100g seedo] ¢}k Lee MJSt Kim KH
(2005)¢] A+ A Ak ZANS sesamin TS
1038.41 mg/100g seed, sesamolin 539.69 mg/100g seed,
FEF2 1577.1 mg/100g seed2 A9} v
A EAx AW EAR B AukA 0 F sesamin
9] §Eh2 Ity sesamolin®) THFE A =2 Ao
2 YEhgtl Kang MH 5(000b)9] AT-o| A sesamin
9] FHE DA 37029 mg/l00g seed, 727} 246.58
mg/100g seed, sesamolin®] 32 217] 202.22 mg/100g
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3) SOD-liked activity

SOD(superoxide dismutase) =
A E 2 FHALEEE
¥H-3(20, +2H" »H202+02)'§'

Az Qe A
FIstraz A7l

&1l 831, catalaser= SOD

of s AHE HOZ T B EAG 2 BA
2 AR A8 e Hholtlee JI 5 1991).

ol#|g SOD$} FAgt H&LS hod superoxide anion®]
T S{lt FAFER 9] &g 5(ee I
Table 61—]- Zu 158 AHA

RS l<‘§‘~(2003)° 713737/11011
s A8 gF Akl #

Adte otdo] wo] HEEHol USES RIFIUL
Song JH 5(2003)2 Azl &4 dATelA Zds 4

3 o @A Sl s} SOD FAREAd
Aoz RI3YTE Na GM 520049 dFgAME =
25l %ol SOD FAHEYE et oz Az
Atk ey AT 4 FUARTG W F
AA7E SOD #igdo] tha & ALRE Yyt 2
AT A 21 S SODBA ] oA tha Jol
7 e AL d2Ad FHH e dad el o
2 Aol A HgoA B4 B Bol &3 Ao
Table 6. Changes in the contents of SOD-liked activity

o] Vet

seed, 4270 132.68 mg/100g sced, & lignan T 3 in black sesame prepared by different treatments
7| 565.88 mg/100g seed, ﬂﬁvﬂ 379.27 mg/100g seed (unit %%

= = = Treatment conditions SOD-liked activity
9] A H| 71 &k A B9 ] 5.9 =
o A M W A SdAe A FYA B g 92.48+0.076
sesamin, sesamolin 9ol & 1 eSS ol 79 Sesamol 6.18+0.066
EN3 B% N9 el 20| lignan Aol AT Raw 63.16+0.554
2 vA= Aow Az} !S)teamed(IS min) .70.2.51r0,521

All Value are Mean+SD of 3 replications

Table 4. Proximate compositions of black sesame prepared by different treatments (unit: %)
Treatment conditions Moisture Crude fat Crude ash Crude protein
Raw 33.07+0.03" 23.80+0.06 3.12+0.01 8.06+0.02
Steamed(15 min) 37.07+0.03 30.88+0.01 3.77£0.01 8.06+0.02

Y All Value are Mean+SD of 3 replications.

Table 5. Changes in the contents of lignan in black sesame prepared by different treatments

(unit: mg/100g seed)

Treatment conditions Sesamin Sesamolin Total lignans
Raw 613.348+0.006" 591.569+0.010 1204.917+0.015
Steamed(15 min) 591.919+0.100 550.081+0.006 1142.000+0.106

YAll Value are Mean+SD of 3 replications.
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A ARE SYA AlEE A ZFUAC vlE
myristic acid, palmitic acid, stearic acid, arachidonic acid
o] ghgol Sk, A ZdAE I5E AA AT &
AR A& Hl&) linoleic acid?] FFL Zgrod,
oleic acide} FFHE A9 Holyt ¢iA UERZTh Lee
MJ¢t Kim KH(2005)9] =ul4t 27419 At 24 4
T A& palmitic acid 7.96%, stearic acid 5.22%, oleic
acid 42.21%, linoleic acid 43.48%, linolenic acid 0.36%,
arachidic acid 0.77%<¢ $#F#E& RY3, Kang MH =
(2000b)8] FFAe] W2 A AFAY APk
AT A3 palmitic acid(8A 7.15%, AB7 823%),
stearic acid(B7 3.99%, AAA 2.60%), oleic acid(3 7
49.50%, B8 53.37%), linoleic acid(87] 11.14%, A
B 1083%) o2 2 AT Axet vlwsRH palmitic
acid, stearic acid, arachidic acid= A3 &9Ux}, W=z}
5 @l w3, oleic acid] S A H %3
A 2 FFE 2 Linoleic acid2 Lee MJ$} Kim
KH(2005)%} A7-2# ¥ of Fx 9 Kang MH
S(2000b)8] AT AF/EY T2 FFS B

(<] h=4
A FAAS AN BB FYAF, FEAH 5
A%, 30 FYAFY ndE FBe 249 A
£ Table 83} 2th TP FFL 2 FYAHLS
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t u7bE g F5E A JA 2R
(Kim KA 1996), Halick JV&} Kelly VJ
1Zke] Wi AREZd 92 Ao s
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Table 8. Soluble solid contents of steamed black sesame
gruels prepared with addition of different ratio of

steamed black sesame (unit: %)

. s . Glutinous:- - Glutinous
i Dok setame ,brown rice  black rice
: s ; " black sesame - black sesame-
sesame(%) gruels gruels grels
0 2530:03° 2670030  26.40+1.00®

40  25.07£0.06™ 26.33:1.53  25.40+0.20°

Steamed 50  24.57+0.06" 25.70:1.00  26.90+0.80°
60  24.90+020° 25.37+1.15  26.35+025"

70 25.67+0.06° 25.80+1.20  27.10+0.10°

F-value 18.39%* 0.68 3.72%

DMeans in a column by different superscripts are
significantly different at 5% significance level by
Duncan’s multiple range test. *p<0.05 ***p<(0.001

¥ All Value are Mean+SD of 3 replications.

Table 7. Changes in the contents of fatty acids in black sesame prepared by different treatments

Fatty acids (%)

Saturates S
Myristic Palmitic Stearic Arachidic Oleic Linoleic Linolenic Arachidonic
Treatment conditions acid acid acid acid acid acid acid acid
(14:0) (16:0) (18:0) (20:0) (18:1) (18:2) (18:3) 20:4)
Raw 0.5" 13.4 7.7 46.6 297 ND 1.1
Steamed(15 min) 4.5 23.6 132 47.7 1.0 ND 8.5

" Expressed as weight percent and calculated from peak areas of the gas chromatograms. Fatty acids are expressed as number of

carbon : number of double bonds.

AT EFZ2EH A A23E A6:5(2007)
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Table 9. Physical properties of steamed black sesame gruels prepared with addition of different ratio of steamed black sesame

Type of gruels Ratio of black Hunter’s color value Sugag c?ntentk Spreadfil')ility
sesame(%) L a b Brix Spreadability(cm)
0 72.82+0.064° -0.64£0.08"" 2.40£0.04° 11.57+0.06° 8.34:0.01°
Glutinous 40 26.65+0.38° 0.38+0.01°” 0.87:0.01° 8.37+0.35"" 8.13£0.04°
rice black 50 26.30+0.18" 0.55+0.03* 0.96+0.03" 7.20+0.10°Y 7.98+0.02°
sesame gruels 60 25.19+0.53° 0.46+0.01" 1.07:0.03" 5.73+0.12¢ 8.22+0.02°
70 22.63+0.17° 0.46+0.01° 1.04+0.05° 4.07£0.06° 7.230.08°
F-value 7649 4% % 487 9%*% 5929.7%%%* 788.08%** 180.62%**
Glutinous 0 66.781r2.97: -o.szio.ozf‘ 3.25i0.012 9.50¢0,202 9.65+0.07"
brown rice 40 27.79i0.17b 0.34¢0.01; 1.061r0.03b 8.00+0.20 9.47+0.21*
black sesame 50 25.55£0.21% 0.49+0.01 1.031:0.01b 5.5310.062 9.67£0.11°
eruels 60 25.08+0.02° 0.56+0.03" 1.04:0.02 4.87+0.06 9.4820.16°
70 24.58+0.05° 0.46+0.02° 1.04+0.02° 4.17+0.06° 8.67+0.11°
F-value 570.9%%% 2699.8%** 9131.4%%* 844.13%%% 14.54%*
Glutinous 0 25.89+0.31" 4.32+0.07" 0.46i0.04db 8.43i0.061 6.38¢o.02fi
black rice 40 26.20¢0.32: 2,12¢0.012 1.04io.01f‘ 6.40+0.10 7.35+0.07°
black sesame 50 24.76i0.16b 2.42¢0_01d 1.12+0.14° 5.57i0.06j1 7.3510,03:
N 60 24.65+0.18 1.6740.01 0.90¢o.02;. 4.77+0.06 7.13+0.09"
70 24.60+0.04° 1.31+0.01° 0.97+0.06™ 3.7720.06° 6.63£0.04°
F-value 64.5%%* 3631.1%%* 41 8F** 2017.00%** 89.19%**

T)a-e-

test. **p<0.01 ***p<0.001

? All Value are Mean=SD of 3 replications.

- 925

- ShE A E

Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range

] 78t 8 A A|238 A 6%5(2007)



142 AR FF/o T=E s A

o
ol
)
st

+% g9 930 99502 Fhiaca
2

SR el & AT gdes th vE FEo|th B 4
TAME SYAE AA A 28 247 A 5
el ek 7470 AU vjgol 59 G g I
2 "3 AeE A"

4) Texture &

A SYAE FU FE ZUAF, A0 59
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Table 105} Zt} A E(hardness)= I ZQIR}=9]
£ A FEUAE 50% AUFENA w43, FHEER
AAEH FEY] SAAFE A ZYA 0% F7Fo
A F98 o2 #dTh &3 (cohesiveness) S &
01?4‘—-1’4 29 A FUA 0% FrbA, F&
S A EJRE 60~70% FAIVEAN =
Al-ou:] 25| g%]x}'—zﬁ‘% A E9A 70% H7rEol
A FeHeR - &g (springiness) & & F<l
AF A 70% FA7bEAA w3, 3N 59
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A5 A5H] EPAFS A FYAE 60~70% H7}
Tl F9F o2 wstth A (gumminess) S FE F
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2 AR 4R @ #AEFE ZIPIA 2E}
G2 Age Boly sl Algte] WAt &3]

t} Tester RF$} Morrison WR(1990a), Tester RF<}
Morrison WR(1992b)x= HE-Q4A7F BEHEA A&
o 23 FES e 7 AFE BAY oF WAl
d Tzt SdEg sRoH, FEsHEe dxde
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Table 10. Texture characteristics of steamed black sesame gruels prepared with addition of different ratio of steamed

black sesame

Properties
N . 2) Hardness Cohesive Springiness Gumminess Adhesive
Type Ratio (%) (Kgh) -ness (mm) (Kgf) -ness{(gf)
0 0.05140.001*Y 0.647+0.006" 0.866+0.001° 0.035+0.001° 4.280+0.203
40 0.045+0.001°Y 0.857+0.032° 0.900+0.002° 0.034+0.002° 2.930:£0.040
GB 50 0.051+0.001° 0.884+0.093" 0.920+£0.007° 0.034+0.001° 4.037£0.773
60 0.048+0.001° 0.916+0.027° 0.94120.006° 0.034+0.001° 4.561+1.057
70 0.048+0.001° 0.908+0.033" 0.974+0.002° 0.039:+0.002° 4.148+1.135
F-value 21.96%*x 16.24** 252.11%*% 7.20%% 1.92
0 0.048+0.001% 0.506+0.065° 0.883+0.009° 0.024+0.003° 0.780+0.105°
40 0.045+0.001° 0.646+0.015% 0.941:+0.004° 0.033:+0.001™ 1.753+0.148"
BRB 50 0.048+0.001° 0.656+0.043™ 0.970+0.007" 0.044+0.004" 2.156+0.114°
60 0.048+0.001%° 0.834+0.044° 0.982+0.001° 0.042+0.002° 0.726+0.118°
70 0.050+0.002° 0.770£0.169" 0.983+0.001° 0.074:0.014* 1.43320.128°
F-value 10.69%* 6.47%* 172.38%** 22.83%%* 75.33%%%
0 0.054+0.001° 0.746+0.010° 0.882+0.005° 0.039+0.001° 8.940+0.795
40 0.048+0.001° 0.658+0.036° 0.852+0.005° 0.038+0.001° 4.792+1.111°
BAB 50 0.056+0.001° 0.720+0.025° 0.891+0.014" 0.041+0.001° 6.679+1.037™
60 0.062+0.001° 0.756+0.007" 0.939+0.001° 0.049+0.001° 9.092+0.823°
70 0.064+0.001° 0.870+0.005° 0.951£0.004° " 0.054+0.004° 12.031+2.367"
F-value 189.85%** 41.93%%% 94 44% %% 35.43%%% 12.15%%

D Type of gruels: GB(Glutinous rice black sesame gruels), BRB(Glutinous brown rice black sesame gruels),

BAB(Glutinous black rice black sesame gruels)

? Ratio of black sesame(%)
3)a-e

test. **p<0.01 ***p<0.001
“ All Value are Mean+SD of 3 replications.

o
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range
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Table 11. Sensory characteristics of steamed black sesame gruels prepared with addition of different ratio of steamed

black sesame

I Additional ratio of steamed black sesame(%)

Type Sonsory o 0 0 0 7 F-value
Color 5.53+0.92° 5.80+1.15Y  6.53+1.30° 8.00+0.65" 8.60£0.51° 30.24%%%
Flavor 4.33+1.35° 5.60+0.83Y  7.33+1.23" 8.67+0.49" 8.7310.46° 62.72%%%
Nutty taste 4.27+1.62° 5.67+1.18° 6.67£1.40° 8.60£0.51" 8.67+0.49" 41.87%%%
cp  Sweetness 6.73+2.00 6.07+1.39° 6.93+1.67° 8.67+0.49" 8.53+0.52° 10.45%#*
Bitter taste 1.33:0.62° 3.07£0.26° 4.00£0.65 4.1321.13" 5.73£0.59° 78.18%%*
Fatty taste 1.40£0.51¢ 3.33£0.49° 3.73+0.80° 4.47+0.92 5.47+1.13° 52.88%%*
Consistency 4.67+0.90° 6.33£1.63° 7.40£1.35 8.20:0.77° 4.53+0.52° 32.15%%%
Overall preference 4.80+1.08¢ 5.87+1.25 6.67+1.80°  8.60+0.83° 6.33+1.59" 15.84% %%
Color 4.60+1.40° 3.33:0.82°Y  427+1.53° 8.8720.35" 8.400.74° 86.16%%*
Flavor 3.40+1.06° 3.73+0.59”  5.47+1.36 8.40+0.51° 8.3310.62° 110.79%%%
Nutty taste 4.00+1.46° 433:1.11° 5.93+1.87" 8.5320.52" 8.20£0.77° 43.20%%*
BRp  SWeetness 7.20+1.74° 5.40+2.03 5.87£2.17° 8.27+1.03" 8.07+1.49" .2 |
Bitter taste 1.53+0.52¢ 3.40+0.83° 4134119 420+0.86 6.73+1.49° 49 30%**
Fatty taste 1.47+0.52° 3.13+0.64 3.47+0.83" 5.13£1.55° 5.67+1.29° 3875w
Consistency 5.40+2.67" 5.73+1.94° 6.27+1.16" 8.67+0.49" 8.40+0.51" 13.81%%*
Overall preference 3.20+1.01° 6.13£1.64° 6.33+1.35 8.60+0.51° 7.800.86° 49,12%%%
Color 3.53+0.83° 4.07+7.00°" 8.40+0.63" 8.67+0.49" 7.20+1.32° 73.24%%*
Flavor 6.67+1.54¢ 480+1.32%  7.67+0.72° 8.47+0.52" 8.40+0.51% 33.74%%%
Nutty taste 4.53+1.36 4.40£1.59" 7.80+1.08" 8.60£0.51° 8.33+0.49° 54.15%%*
pap  Sweetess 7.53+0.64° 4.47£2.29° 7.53£0.52" 8.67+0.49" 8.27+0.59™ 31.39%#
Bitter taste 2.07+0.70" 3.07+0.70° 4.67+1.11° 5.07+1.16" 7.60+0.83" 78.81%%*
Fatty taste 1.87+0.52° 2.93+0.80° 4.07+0.96° 5.73+0.96" 6.40+1.24° 62.24%%%
Consistency 2.87+0.64 5.33+1.76° 8.13+0.74"  8.53+0.52° 7.33+1.59 60.35%%%
Overall preference 3.87£1.19° 4.53+2.00° 7.60+1.18" 8.73+0.46" 7.00£0.53" 44.09%%%

l)Type of gruels: GB(Glutinous rice black sesame gruels),
BAB(Glutinous black rice black sesame gruels)
Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range

2)a-d:

test. ***p<0.001
YAll Value are Mean+SD of 3 replications.

BRB(Glutinous brown rice black sesame gruels),

07 - G F2e HGH A A23A A63.(2007)
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