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Abstract

The changes of physicochemical characteristics of sesame with roasting temperature(110°C~230°C) were
investigated to get a useful index which needs to manufacture roasted sesame and sesame oils. In the phys-
icochemical properties of roasted sesame, the contents of moisture, specific volume, oil yields and sesame
cakes were changed significantly above 170°C. Fat and protein in sesame cakes were changed slightly. Desir-
able roasting temperature was 220°C in considering oil yields and sensory qualities. Total amino acids such
as arginine, serine, threonine, lysine. cystine, tyrosine and most of the free amino acids, and sucrose of free
sugars were reduced significantly above 170°C and 190°C. respectively. These reductions of sugar and amino
compounds were assumed to play an important role in Maillard reaction for the formation of browning pig-
ment, taste and aroma. It was confirmed that this reaction was pyrolytic degradation which took place in
water-deficient and oil-rich system at relatively high temperature.
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Fig. 1. Experimental roasting apparatus of sesame
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Table 1. Changes in physicochemical characteristics of sesame with roasting temperature
Temp RunTime Moisture Fat Protein  Specific Chromaticity Oil Yield  Sesame
) (min) (%) (%) (%) Volume L a b (%)  Cake(%)
25 0 544 48.85 20.48 1.60 52.47 332 14.47 18.76 74.89
110 7 1.72 49.50 20.53 1.63 54.26 3.01 15.34 43.03 54.87
130 12 0.84 51.34 20.60 1.63 54.43 3.08 15.65 5233 46.17
150 16 0.50 50.66 20.61 1.70 52.30 3.66 16.08 53.77 45.26
170 18 0.44 51.00 20.51 1.70 51.24 4.30 16.42 55.20 44.04
190 22 0.35 51.62 19.91 1.73 45.22 4.36 14.88 55.83 43.18
210 27 0.35 52.74 19.91 1.97 34.60 4.82 12.21 56.27 42.84
220 30 0.34 52.58 19.61 2.20 23.69 4.68 7.81 56.53 42.30
230 32 0.20 52.12 17.45 220 19.12 3.56 5.07 35.72 42.77
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FE(pmoh) X 5* X ¥-2%F / A &8 (ng)
(xFotmlcAbdd A4 5, Frejetu]xAtd A 50)
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Table 2. Changes in total amino acid contents of sesame cakes with reasting temperature (mg%, dry basis)
Temp(C) 25 110 130 150 170 190 210 220 230
Asp 242581 3208.84 384946  3694.01 3913.91 3638.53 3358.52 3219.52 2865.00
Glu 5365.42 7282.82 9147.89  8791.57 9469.78 9249.58 9118.66 9078.48 8281.53
Ser 1352.36 1857.12 224996  2196.00 2216.21 1477.86 1001.69 644.85 272.70
His 678.88 1006.96 1161.81 114398 1177.16 1076.69 1100.02 983.69 826.28
Gly 1451.72 1976.43 242594  2369.73 2530.89 2492 .49 2492.85 2431.26 2186.80
Thr 102541 144598 1738.51 1694.21 1751.93 1374.53 1177.59 917.71 506.84
Ala 1314.94 1843.11 2277.53  2248.63 2413.58 2482 86 2537.66 2678.28 2355.02
Arg 3436.37 4846.67 594494 575024 5909.16 4288.33 3487.18 2263.89 1771.37
Tyr 1033.49 1473.47 1751.27  1719.34 1857.33 1957.51 1926.65 1715.85 2103.00
Cys 514.69 725.36 691.03 478.34 221.90 151.04 78.03 34.66 -
Val 1243.78 1726.45 2067.14 201992 2123.55 2213.58 2205.89 2356.28 2144.12
Met 633.38 255.52 121630 123649 1343.99 1334.19 1201.35 1000.23 1171.08
Phe 1315.92 1847.44 217949 213230 2255.26 2239.99 2294.49 2788.78 2002.44
lleu 1010.80 1426.32 170398  1649.70 1755.17 1772.95 1815.50 1952.06 1654.57
Leu 1939.82 2672.73 3277.66  3228.85 3431.29 3553.33 3636.43 3397.97 3621.62
Lys 684.93 1057.45 1116.53 915.09 738.08 418.32 429.77 395.24 307.84
Pro 1686.62 1964.07 2181.86  1947.65 219247 1835.35 1987.14 1637.63 1249.74
Total 27114.35 36616.72  44981.31 43216.03  45301.68 41557.12 3984942  37496,38 33319.94
Values are average of 3 determinations. Standard deviations have been omitted for simplicity. - : not detected
Table 3. Changes in free amino acid contents of sesame cakes with roasting temperature (mg%, dry basis)
Temp(C) 25 110 130 150 170 190 210 220 230
Asp 19.72 19.58 13.99 12.86 8.91 6.56 6.14 7.04 -
Glu 20.24 12.88 10.84 7.62 - - - - -
Ser 9.78 7.84 6.13 4.12 - - - - -
His 15.07 10.35 8.50 5.78 2.80 - - - -
Gly 6.93 6.14 3.10 1.59 0.65 - - - -
Thr 10.97 8.04 6.13 3.68 141 - - - -
Ala 9.08 7.79 6.73 3.99 2.80 0.70 - - -
Arg 15.71 12.04 14.16 9.74 6.06 2.93 - - -
Tyr 20.74 18.26 11.58 11.39 - - - - -
Cys 13.00 8.40 579 - - - - - -
Val 14.58 12.64 9.68 8.37 8.03 2.13 2.90 1.91 1.87
Met 15.17 13.59 9.82 7.61 593 1.36 - - -
Phe 20.46 14.36 12.37 9.54 4.69 2.21 - - -
Heu 14.67 10.52 9.66 7.77 2.86 .14 - -
Leu 13.75 10.83 8.80 8.17 2.78 1.55 - - -
Lys 6.17 4.34 4.35 - - - - - -
Pro 50.47 40.92 41.27 40.30 40.15 38.73 29.51 30.75 30.21
Total 276.51 218.53 179.90 142.53 87.07 57.31 38.56 39.71 32.08

not detected

Values are average of 3 determinations.
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SRR 220007} 7P HAs o owje) 4
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Standard deviations have been omitted for simplicity. - :

Folu)eAl gl frejohu]eAl ko] W3l Table2 ¥
Table3s} It} F8 FAloln]xAbS glutamic acid,
arginine, aspartic acid, leucine, proline, glycine, se-
rine, phenylalanine, alanine, valine, tyrosine, threonine
G olddeh mizbd A % 110rCel M FE A Fo
FotulxeAl glafo] thi Y™ AL o]F el
o] 71Ee] #iEe] slelM Adidez o &
o] WAl vepd 7oz B 130°C o4 HF
57} AsEhd Fo P kAL AR i
&= AFS Jeldigdoh E3] aginineS 170°Cell A
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5909.16 mg% ©|W Aol 230°CellME 177137 mg%
2 ##8] #23lgdo}. serine, aspartic acid, threonine
= ¥l&3t Aadars el e, cystine, lysine™
A3 gaske A% depidds B8 felo)n
Ab© 2 A= aspartic acid, glutamic acid, tyrosine,
phenylalanine, proline, histidine, threonine, arginine,
cystine, valine, methionine, isoleucine, leucine §-°| S}
gom] o] & prolinee] 5047 mg%E TAI8]Eo] 7}
A Eoked olE BF H52E Aol ot
3= A3ES JEMIEE 53] cystine, lysines 150°C
o] Abell 4] glutamic acid, serine, tyrosine2 170°C °]A}
oA @438 2Al=9iTh % alanine, arginine, methi-
onine, phenylalanine, isoleucine, leucine2- 210°Ce] 4l
A b3l 2AEH.

Ha'"e F7lellA] F-EAjel2 ofu]Alghefe] w2
7} =A deold 72 threonine, serine, cystine, lysine,
arginine®] 120}, 53] serine, cystine, lysine H argi-
nine 190°CellA 3087 #2749 27|89 o 70
~15%7F ZAA3MR R, 230°ColM F2 Bfelle dA-E
o] ofmjicAte] 271§ oF 44%7} FrEllvkal B
Talget. 3k, Takeda= HEF7MS] E5F8 9l
= feohm|xxARS At A7), glutamic acid, aspartic
acid, alanine 59| 9|nd Au|He| ¥ o] Wk
1, phenylalanine, lysine, tyrosine, glycine, threonine
= @tk slglem o] -fejolu|icale] Fakl-
170°Col| A 158, 200°Cell A 108, 230°Cel A 58]
7tdgt A Ax Aasidan Easn. ofF A
FE2HE A fEjolnl A H53Y A7)
o Ag 9g Jehie Ao HSs o
4 Qv vt BEAEE e AFe d2A 3T
H-goll ul2 AR wslel A3 B3t gl Chintana
T FFE F TH147°C, 9~ 14%) FElov]x
Are] sk dFate] FEAIRl ot R
Zolulxxabe] 7kAsIH 2w BE], agpartic acid, glu-
tamic acid, peptide, phenylalanine, histidineo] °F 57%
7asle] ol &S A<l e A7H (good-flavor),
38} threonine, tyrosine, lysine, argininee] ¢F7F ZhA:
slod o] E-S v e} AT (off-flavon)E. F-

Table 4. Changes in free sugar contents of sesame cakes with roasting temperature

7 Easlgel. ghH, Newell®E H-573Fske] A-74A
‘24 fejolu|xAls) we] 8-S et} F, o
%29 Al¥-°] Maillard sugar-amine type reaction® 7
# pyrazine33HEE AR v ES 7P sEA
“roast nutty" sensory note®. 7]o¥}= AlE Fo] sh
ql dimethylethyl pyrazine & ©|% amino acid-

sugar systemell R} glutamic  acid-glucose model
systemell A o o] Ak B i)
atobu| e Aibel methionine?} cystine, WEFSolw| e
Akel phenylalanine, tyrosine®] -2 BE-2-LTojlrMe] A
Al Boayv #3752 1A 8l pyrazine3hst
E, phenol3}3HE, thiazole3}§HE 59 A2 AA R
o et aebd deAlg FAEIL Qe ot
AMEo| ldEslE o] Pt vlol YA ImbE-S L
A Z, olo)xA} pyruvaldehyde®] ¥ ¥ Stecker
degradation®l] 28}ed aminoreductong HAIET ol E
o] A& 23, ARzIEgo g EZA mi= by
A& (AT HF3A % AV as AR
(alkylpyrazine)®] Ao gL RO FAgH.
Ha'%: E-& serine, cystine, lysineo] ZAAA 34 of
71 weol Fejsidtn BRaslgid oy E Algel
gle] 170°C o|Aell A o] & eolw|icAte] HA3F 4 W
WAz o) ZhAardke] vehd A AAEH= Aeloh

et B ol 1St

A7 F2] FHL o 15%3 =]l D-glucose, D-
galactose, D-fructose 5 S5 =il sucrose, raffi-
nose, stachyose, furantose$-9] =HH7} A=
o} gubd oz o] FHe g2 WNEES A
25 sl AA GIFE v g,

Fe2=E 2Eist A 5 feidel EHANe
Table4s} 2ot FHEH Fo] 7y Ha™e) Zel o
%8} ©™ Wankhede®1} Takeda'"sh= @2} raffi-
nose, stachyose= ZEF A wstch ¥ feld
FHeF2 glucose 31.01 mg%, fructose 37.21 mg%, suc-
rose 196.13 mg%e) 5t Ha-250 Aol wel o
E freide] ghRl Aot dofvt fructose 190°Ce
A glucosex 220°Ceil Al A=} o9t sucrose

(mg%, dry basis)

Temp.(C) 25 110 130 150 170 190 210 220 230
glucose 31.01 5.16 3.46 2.25 1.53 1.14 - -
fructose 37.21 3.38 293 1.20 - - - -
sucrose 196.13 204.98 216.19 23423 157.87 17.22 16.84 14.45 13.74

Total 264.35 213.52 222.59 239.00 161.32 18.75 17.98 14.45 13.74

- : not detected. Values are average of 3 determinations. Standard deviations have been omitted for simplicity.
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= 150°C7HA = oF2ke] F71HE Reldrl 190°C o)At
A FAE FHLE dehled AeEE LTl
FFE7te] AUL Uit olokghe o] kA B
3G 718 8 A 2L A4S S
H|E A oho] 7 Bb-E-ol| A sugar reactant® Fred
g 7ieelets A=Y, ol feide) AR
u]FoiB ol Z7lolE fructose, glucosed] FHHwto]
o313 A& xr) Al wel sucrose7t GE-8)
{pyrolytic degradation)dte] BIAIGFE & & v}
ol Pz h-gof FHodFicinr P7hsl= o] epFdl
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HhE- A Bl 7ielsls Alelgiar & 4 gidh
Takeda' "= AMF2] felde deidsi] ezt
A7}, vrtd Ao A2 sucrose?} 1.40%
2 b 93, glucose 0.49%, fructose 0.31% ©}9]o]
raffinose$} stachyose”} vlsf FQl=Eici ¥ walg
oh B 170°C 15%, 200°C 5%, 230°C 5% 7bdes
u)7td @] freige dlelite] £&alEglon, 7}
A2 Feld 3% EES 10.1%, 230°C 1052

7FEEME 0.29%%0] Eu=dl glucose?] 7Hddl) 2]E)
£Alo] B3] FAslgukT B et Newells-?"-2-

T3S HS o fructose, glucose, inositol, sucrose,
raffinose, stachyose?} 34813 ribose’} 80% S71&kc}
3 alglen, E3] sucroser FHeFob JEa 5]
glucose, fructoseZ AAIBIIL o] 52 BT F
Al v EAH ZhHO) sugar reactamsE 7]ed 8}
™, sucrosex B AT} sourceBA Eutohz &
S9-538F2] sweetness source2AE F {3k B 13}
A oA FEAML A Mz
AlA}sle whz =Zohal g 7bgio) BaltesE 02 A 3] ¥
=88] TAYelM hydroxy amino acidql serine %
threonine?} sucrose® HH-A17]H o] & olv| Az} o
o] dfafslHr A7 BUGe] vlo|dtE-E d2oH
pyrazines, pyrroles, furans 5-& AAigchy B valy
ok Bl g B AT 170°ColAtelA] o] E
frejelu] Atelu} sucrose®] A3 7hhe}l IR
2] M3H170°C o)Akl A pyrazines, pyrroles, furans %
7hyt deld AR ujFe] Bafexe iR
AR = FEgFolvt B3] A F
Absletal 328 4 gleh

2 o

25 9 F7E AERA 2983 71288 v
A7l Asle] B-ELT(110C-230°CyH Blol] a2 3
A8 E2ld Wzt 9 sleby wslE dolrgin B8
e ElA BAdol leiM, sk, Yulws), &
Frr-&, Aage 5l ARe 17000 Aol A fr2) 3
22 Wit R, Wfut Fo) Al 9 ohyagler
= ozt weEidoh Afpg3 deH SAE 1w
oo BEEHHeEE 2200CE B=ElT} Arginine,
serine, threonine, lysine, cystine, tyrosine 2] Zo}n|
kbt AR freletuleal, 1 Rl F9
sucrose¥= 170°C R 190°C o] AtollA] felH o= 7,}5“_
g, olejal B ojm| Al ] i B2
78] A4 gl Aat skal ) f%‘“"“ '5‘.3-’5'} o
&E & oz FEg) o &
LEolr Fle] Ha, 7)FE ] ‘%’C’ ’1‘4'1'5“7‘“"“"1 ‘%
b o) BgHEe] AbEAbEo] ofgr FEENMSUL
o 4 st
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