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Change in physicochemical and quality characteristics during storage in sesame

gruels using sesane

Dong-Hyun Lee

Department of Bioindustrial Engineering Graduate School of Industry

Pukyong National University

Abstract

The physicochemical(viscosity, pH. soluble so0lid, color. total sugar and sensory
characteristics) on the sesame gruels at sesame of various Kinds{korean and chinese
black sesame and Korean white sesame) and the change quality characteristics(fat
acidity. viscosity and pH) on the black sesame gruels at various contents of black
sesame(25, 50 and 75g) during storage at 4. 25 and 40C were investigated.

The results are summarized as follows:

Sesame seed protein and fat content showed the mean were 18.91x and 49 19%. Amino acid
composition of sesame was unique in balance and higher than FAC reference. fat acid
composition of sesame occupied greater part palmitic acid, stearic acid. oleic acid and
linoleic acid.

The increased ratio of sesame in sesame gruel resulted in the increased viscosity,
soluble so0lid, color, and total sugar, while spreadability showed the opposite trends.
In organoleptic properties of the product., taste, flavor, overall quality scores were
obtained from the mixing ratic of 50g of black sesame,

The fat acidity, viscosity, pH of Korean black sesame gruel were a little change

during storage at 4T, 25T, 40T.

Key word : sesame gruel, black sesame, Korean black sesame gruel
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Table 2. Contents of raw materials and cooking for the sesame
gruels containing various levels of korean and chinese black sesame
and korean white sesame

Sesame(g) Rice(g) Water(g) Salt(g)
25 50 400 1.5
KB" 50 50 400 15
75 50 400 15
25 50 400 15
Kw? 50 50 400 1.5
75 50 400 1.5
25 50 400 1.5
cB? 50 50 400 1.5
75 50 400 15

YKB means korean black sesame gruel.
KW means korean white sesame gruel.
¥CB means chinese black sesame gruel.
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Rice
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Sesame gruel

Fig. 1 Scheme of the cooking methods for sesame gruels.




4. A2 F45A4

(1) AFe] Iy 54
z2old 22, S53hE, JE, FEEELS AOACT Wi o #4
sttt

%

(2) A9 ol3psty 42
D A= 54
MEe] Hre FAL HXA(Viscotester VT-04F, RION, JAPAN)E
©]-83t rotor NO.1& 33] W& FAslo I JAFES YA Az
7452 60C Water batholl B #stHA 500mLo] H]o]Ae =& 350mL&
A 4t

A%el APANL Line Spread Chart® AHg3tel 248tk Sdubye

Cel %2 15g Adte] Eet2d YEHE PmmxEol Sommdl B& F
AEL goled HAA sel 58(HA0l YAW AH F AT A By
azd el Eelo) $ARS 2Hs] WEAE TaAh

3) pH &4
7AAZEe] pHE pH 2A7](Microprocessor meter pH211, HANNA,
KOREA)E AH&stod &A351ch

1YY g9
AZe] AFEL 1065TAM FESFAH7I(Moisture analyzer, MX-50,



AND, JAPAN)E A}83ld 88 FA33 100904 2 &3S Ae gt
o2 JVeEhA

5 He &4

Aol Mes H& FYLR7IA Yo SAA(Color Difference Meter,
ND-1001 DP, Nippon Denshoku Kogyo, JAPAN )& o]&3lo HE(L,
lightness), &M % (a, redness), FYM%(b, vellowness)#S ZA5AY. BF
AP FE NAH(L06, azk04, bit:3.3)& AH&33c.

6) FTHF 4

A%l $3E Dubios 579 WS AN Wystd 434t F A
g 26g2 FHAstd FH4E 43 A7 vhE S0mLE A &8t A4 # st
o ATt oo 1mLE #Hste] thA] 100mLE HE3te] P EA0R
A}E-3t8 ©o]EF phenol-HoSO4H o8 A Y. A58 ImLs 5%
Phenol4-9 ImLE 7télq &£&38 2 Conc-Hz:S04 SmLE 75l 10823 W
A8t okt 20-30°C 2] water bathell A 2083 {A#F F 470nmel A &5
£E EAd9d. 4 XEEFHOZE maltoseE EEEIR §l9 w3
FAE AAGT F AT T FFS ST

(3) 9] 713x A

Aol 71EE HAs Add 2089 HEdeEe ddez HA, A4, F
ot R AukE el 71EE digte] 54 AMAYEE ol&dt FHSAT. sl
Ae ZAMES AHA &2 A7 F AS AEE 60T2 F28o 474
Hol AFHAAG. A8 FAdY AS e/ oR ARE JAAY Ed4Y 4Y

A3 FAY ¥ A3 x=E Fristad

...10...



5. A% Ao g FAEAY A%

(1) 7459 Aatxel W3

AZe) NEE AA A% b3 ugA @ 435 Yehd FUN deAZFe A
ZAdzRE 209 ¢ AF2L 4T, 25C, 40TAA 2#H3AN AFe An
ATE ZAsGY AW e 29 Aoz AOACEWH Za
of A A&t

(2) A= Hxe] A3

AFe 718 AA A5 71 uidAE A48 vebd sl A2A5E A
ZAZHE 209 ¢ AFLE 4T, 25T, 40TAA RAslEA AF H:
Z 29 7t4 ez 49t 60T Water bathel] W3t AS9 258 6
0C=Z ¢AsA s F HxA(Viscotester VT-04F, RION, JAPAN)E o] &3}
o] Rotor NO.12 33] rb5 ZAstgirh

(3) A%<} pHel W3

AZo) 7|8 % HA A 7 vigAd A3 E Yeid S HeAsE A
Zd25E 209 ¢ AFLEE 4T, 25T, 40TAAH RAJAA AFe H=
E 29 7v3 o2 A4, AFe pHE pH A 7](Microprocessor meter

pH211, HANNA, KOREA)E A3l 1.

6. FAA =YY

RE APL 33 B 2ysgon, AAe AF}E SAS Program™'g ol
g3t BAAH2 e Fodd i@ HAFL Anova test 9 Duncan's
multiple rage testel ]3] FFd Rt

O b



m. 4= ¢ o&

LAY A2 ¥4

ot grstEE Sulal A2 2600%, S5 A2 23.50%2 Uit
o] ¥& Rez e A %9 A vy e Iy AYE
25.77%, FW SA4F 2408%, T34 B2 2469%, YR A 2408% 2
olg} wluta] B o) {FAIE FEoUTh. AW FuUAl Hedoe AL
45.26%, FFA ALrlE 4820% % 3o A vskon, AE 49.19%
2 AeAnd 24 desrh ole A 579 nudM AesAst dxEg
frA g Ee] Aty Axel {AsdTh 9 A A9 Fuibd FE4e
AL 242k 16.97%, 1629% o™, A= 1891% = A7 A e
doh d8FHFE Sl ZF27 502%, T3 F27 545% 2 ik H
Ao 3R ol A vEhWn. Ao AT dut J7 Aol=
A277b grstE oA FA vepd 9, A9 2 gad geke
A vt

- 12 -



Table 3. The analysis of the component of the sesame

Sample Moisture{(%) Carbohydrat(%) Fat(%) Protein(%6) Ash(%6)

KBV 5.44 26.00 45.26 16.97 5.02
Kw? 5.94 19.29 49.19 18.91 517
cB® 5.19 23.50 48.29 16.29 5.45

1

’KB means korean black sesame.
YKW means korean white sesame.
3 X

'CB means chinese black sesame.
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o FAA A7t 2e® o= wy Y diFE FAO HA ] v
A Alge ofmliite] AN E EA UEYT YSFL dAFOGn B
AAT. At BAL ofvlxst £ Fols YA wgte™ H2A
o] A4 SFUAdFH S e FoAHA Aole AT
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Table 4. Amino acids compositions of sesame protein analyzed
(unit : g/100g protein)

o KB” KWZ) CBS) refiﬁgce
Aspargine 8.90 8.83 8.92 12.1
Threonine 3.9 3.81 3.99 28
Serine 5.13 507 524 5.1
Glutamine 21.26 21.46 21.09 19.4
Proline 3.15 3.64 3.68 46
Glycine 2.56 5.57 5.74 59
Alanine 532 4.96 5.13 411
Valnine 5.01 485 4.89 44
Isoleucine 4.02 3.92 3.99 3.6
Leucine 7.73 7.61 7.67 6.8
Tyrocine 4.45 4.52 444 4.1
Phenylalanine 488 496 475 53
Lysine 3.21 299 3.06 3.7
Histidine 3.21 3.14 3.24 25
Arginine 14.22 14.67 14.17 11.8

DKB means korean black sesame.
PKW means korean white sesame.
¥CB means chinese black sesame.
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Table 5. Fatty acids compositions of sesame fat analyzed

(unit : g/100g fatty acid)

- KB Kw? CB”
Myristiacid(Cia0) 0.02 0.01 0.01
Palmitic acid (Cieo) 8.59 8.06 8.63
Palmitoleie acid (Cis:1) 0.15 0.14 0.16
Magaric acid (Ci7o) 0.04 0.04 0.03
Magaoleic acid (Ci7:1) 0.02 0.02 0.01
Stearic acid (Cigo) 4.68 551 5.60
Oleic acid (Cig1) 3751 39.08 40.07
Linoleic acid (Cjs:3ns) 47.53 45.80 44.09
Linolenic acid (Cig:3n3) 0.46 0.37 0.32
Arachidic acid (Czox) 0.61 0.62 0.68
Eicosenoic acid (Czo:1) 0.20 0.19 0.19
Eicosadionoic acid (Cz:2) 0.03 0.02 0.02
Behenic acid (Czy) 0.16 0.14 0.17

VKB means korean black sesame.
2 -
'KW means korean white sesame.

¥CB means chinese black sesame.
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Table 6. Components analysis of sesame gruels

Sample Moisture(%) Carbohydrat(%) Fat(%) Protein(%) Ash(%)

KBGY 78.27 12.75 4.83 3.48 0.70
CBG? 78.35 1153 5.69 3.69 0.75
KWGY 78.85 11.08 555 3.84 0.70

YKBG means korean black sesame gruels.
?KWG means korean white sesame gruels.

YCBG means chinese black sesame gruels.
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Table 7. Effect of the sesame concentration on the viscosity of
korean and chinese black sesame and korean white sesame gruels

(unit : CP)
sesame content
Sample - F Value
25g 50g Thg
KB 677" 8.30° A21400* 8639
CB 6.77° 853" A13.43° 71.74™*
KW 6.43° 833" Bl167° 137.31°
F Value 167V % 0.10" ' ° 7.03"

UMeans not follow by the same letter in the same row indicate
the significant at 0.05 level.

2Means not follow by the same letter in the same column indicate
the significant at 0.05 level.

"P<0.05, *"P<0.001, ¥ ° No significant

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig. 2 Effect of the sesame concentration on the viscosity
of the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Table 8. Effect of the sesame concentration on the spreadability of
the three kinds of the sesame gruels

unit :cm)
sesame content
Sample F Value
2bg 50g Tog
KB B11.272 Bg 53P B5.80° 235.71"*
CB B1153° Bg 39" B5.91° 126.82°**
KW A12.02° 241056 AT 707 162.30™"
F Value 6.43" 2195 4467

UMeans not follow by the same letter in the same row indicate
the significant at 0.05 level.
“Means not follow by the same letter in the same column indicate
the significant at 0.05 level.
‘P<0.05, “'P<0.01, “P<0.001

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig 3. Effect of the sesame concentration on the spreadability
of the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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TRt Fabe] deAd St AA HrbEs dEstd Axd A
%o pHE =43 A= Table 99 Vel

Z7rgol utel pHel Wi §o A Zoj= Holx @skn

T3 FF4 St 2 A2Ag #AAAele] pHE #oAE RolA ot

HAeAZo AZEA pHell A A& v]AA & AL & 5 Ao

Table 9. Effect of the sesame concentration on the pH of the three
kinds of the sesame gruels

sesame content

Sample F Value
25g 50g Sg
KB 6.07 6.08 6.00 2.66" °
CB 6.13 6.17 5.99 158Y°°
KW 6.00 6.00 6.01 266" >
F Value 352N 276" ° 298" "3

UMeans not follow by the same letter in the same row indicate the
significant at 0.05 level.

PMeans not follow by the same letter in the same column indicate
the significant at 0.05 level.

*p<0.01, ™ ° No significant

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig 4. Effect of the sesame concentration on the pH

of the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Table 10. The comparison of soluble solid amounts from the three
kinds of the sesame gruels

(unit : %)
sesame content
Sample F Value
25¢ 50g T5g
KB A18 59" 294 .90° 430.16* 504.48"*
CB A18.19° A94.38" A99 56° 276.85"""
KW %16.65° Ba1.26" Bot71° 695.53™""
F Value 26.47" 86.17""" 6.52

"Means not follow by the same letter in the same row indicate the

significant at 0.05 level.
“Means not follow by the same letter in the same column indicate

the significant at 0.05 level.
P<0.05, *'P<0.01, **'P<0.001

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig 5. Effect of the sesame concentration on the soluble
solid amounts of the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame

CB: chinese black sesame
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Table 11. Effect of the sesame concentration on the colors of
the three kinds of the sesame gruels

sesame content

Sample Sample F Value
25g 50g T5g
KB *24.30° "23.15° *20.37 146.92"""
Lightness CB 26.22° *24.17° ®21.37 202.39°"
KW 66.07° *64.99" *64.69" 9.08"

F Value 119404 120653""* 126229

KB %0 .50° Bo.77° B0.89* 233.45"""
Redness CB P0.75° %0.89" B1.09° 440.74""

KW Ag.22° Az g2b A3 48" 89.02""

F Value 172.78™" 378207 213569

KB B1.13° B167" B2 .03° 66.47"""
Yellowness CB P151° By 87" B2 35° 85.85""

KW Ag 68° A11.26° 411.90*° 3152.82"

F Value 365940™" 5909.85""  69339.7°*"

UMeans not follow by the same letter in the same row indicate the
significant at 0.05 level.

“Means not follow by the same letter in the same column indicate
the significant at 0.05 level.

P<0.05, "P<0.01, *P<0.001

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig 6. Effect of the sesame concentration on the colors of
the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Table 12. Total sugar analysis of the three kinds of the sesame
gruels

(unit : %)
sesame content
Sample F Value
25g 50g Tog
KB A5 50° Ag.32° A7 26° 109.77°*
CB A5 46° A6.18" A7.15 154.49"*
KW BAGT B4 01° B5.012 2544
F Value 97.36"" 123759 158.16""

UMeans not follow by the same letter in the same row indicate
the significant at 0.05 level.
“Means not follow by the same letter in the same norow indicate
the significant at 0.05 level.
‘P<0.05, “'P<0.01, **'P<0.001

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Fig 7. Effect of the sesame concentration on the total sugar
of the three kinds of the sesame gruels.

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Table 13. The analysis of sensory characteristics of the three kinds

of the sesame gruels

Characteristic Average
F value
S KBl KB2 KB3 KWl KW2 KWw3

Viscosity 250° 405 350" 270° 390° 320" 9217

Color 295 3.95 3.50 3.00 385 3.05 2.44

Flavor 3.10° 345" 395" 280° 3.70*% 285 6.52°
Taste 330 345" 4.00° 295 350° 305 13727

overall . b a . s - .

3.05 3.80 4.05 295 3.95 3.00 5.88

quality

"Means not follow by the same letter in the same row indicate

the significant at 0.05 level.
P<0.05, “P<0.01

KB: korean black sesame
KW: korean white sesame
CB: chinese black sesame
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Viscosity

Fig 8. Effect of the sesame concentration on the sensory
characteristics of the three kinds of the sesame gruels.

KB: korean black sesame

KW: korean white sesame
CB: chinese black sesame
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Fig 9. Changes in fat acidity of korean black sesame gruel
during storage.
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Fig 10. Changes in viscosity of korean black sesame gruel dunng
storage.
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Fig 10. Changes in pH of korean black sesame gruel during storage.
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APPENDIX

Appendix 1.
Questionnaire for the sensory evaluation of sesame gruels
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