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Studies on the physicochemical and biochemical characteristics in
sesame seed juice under different roasting conditions

Hye-Jung Park, Ji-Youn Kim, Seong-Hwan Park, Sang-Hyeon Lee', Jeong Su Jang*, and Mun Hyon Lee

Food Research Center, Angel Co., Ltd.
'Major in Pharmaceutical Engineering, Division of Bioindustry, Silla University

Abstract In this study, we investigated the effect of roasting temperature on nutrient content, digestive enzyme activities,
and antioxidative properties of sesame seed juice. The sesame seeds were either roasted at 160, 200, and 240°C or not
roasted, and the juice was extracted using a low-speed juice extractor. Owing to the short duration of roasting,
benzo[a]pyrene were not detected and trans fatty acids were negligible detected in all sesame seed juices. The sesame seed
juice contained abundant nutrients such as minerals, vitamins, and fatty acids. The contents of minerals, vitamin B1 and
B3, and sesamol increased with increase in roasting temperature; however, the levels of fatty acids, vitamin B2, sesamin,
and sesamolin decreased. In addition, the antioxidant content and antioxidative activities of sesame seed juice increased
with increase in roasting temperature. Therefore, these results suggest that roasted sesame seed juice possesses high
antioxidative activities, which may be beneficial for preventing oxidative damage in the body.
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ZEAEZA, A AAH SR AufHA ] oF 70%, T Wikl oF
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ZJ A7 (Busan, Korea)ollAl T-4sto] ARE-siSith #18 7=
7|Ro] S & ES-Z&(Gwangmyeong Machine, Seoul, Korea)
S o] 8314 160, 200°C L 240°CollA] 3E7F Hol 54 A B
2 AR 7 B eEEE AxE e A& 557
(Angelia 8000, Angel Co., Ltd, Busan, Korea)E o] &35l 2E
S Az oH, FEE%)S A TF U8 FAEA =
o 100& ¥& #e=E esisirt.

) gl Al P AFTA) PHEA Hep
J A OEd7 zq_lj’ 5‘?1"3'475:_] 3rak

h Ry |
EASATE R TS 105°C YTt
& AEAh HFEA7](Kjeltec Auto 2300, Foss, MA, USA)YS

gt mlo]AZ A G (Micro-Kjeldah)H, AW g2 AHEsH,
Z3)% ke Ao s 77k FA

2 Z e W)l wet A A5 13
HNO, &4 10 mLE E3sle] w23 (Multiwave 3000, Anton
Paar Gmbh, Graz, Austria)2 190°CollA] 3587 £52 zo|mA
SrlE 2hdE] A o WS Al & BAETE B4
ICP-OES (Optima 8300, PerkinElmer, Waltham, MA, USA)E ©]
|3 EFRAgPo s B3}

A o 4FFA PN B F5 R A 5
7% BF,-methanol - (Supelco Inc., Bellefonte, PA, USA)
S AFE-3le] Hl € 3K (methylation)A | A ©17& 7tA~A 2 utE Ty
(Gas Chromatography, GC-7890, Agilent Co., Santa Clara, CA,
USAYE o|g3lo] BA31A T ERA AT J—}_—?—%?_ component
fatty acid methyl ester (FAME 37%) &% X572 (Supelco Inc.)
I 182, 18:39] Al E#AX oA EEE '(slgma Aldrich, St
Louis, MO, USA)S AM&-3F3ith.

o

BIER] B9 £4]8 Martins-Junior 2] WH(9), BIEF E€]
AL AFsde] el et Fsiden, 14 AA=A
ZulE 22 3 (High Performance Liquid Chromatography, HPLC,
Agilent 1200, Agilent Co.)Z ©|-&&to] £33},

2|34 sigrEe| &R

g sl3hEe e Kikugawa 59 W 10)0] wEh E4
stk Bl A4S flste] 3l ZAFol 4u i (wiv)e] Hig
&S UK § AoA A7 Bt FESALE FEE 92
F7HH o2 508 543t F, polytetrafluoroethylene 2 #A] HE]
(0.22 um, Jet Bio-Filtration Co., Guangzhou, China)Z oJ3}3gF &
HPLCE &2Jsl3itt. 40 A& 7]7]= SunFire CI8 column
(5 pm, 4.6 mmx150 mm, Waters Co., Wexford, Ireland)S “2}3k
HPLC System (Waters €2695, Waters Co., Milford, MA, USA)
o|L, o5 e WerEH FFHTY & 8l (70:30, viv), Y
ZFe 10 pL, 5L 0.8mL/min®l o™, UV 7 Z7](Waters
2489, Waters Co.)5 AFE3l] 290 nmol|A] #4133 ch

£ Za|m&=(total flavonoid content, TPC) ¥ E2IE:0|E
(total phenolic content, TFC) &2
st 2% 4% AEAEE TR & Eeds 2 29

o= eF 42 77t Folin-DenisH(11) ¥ Davis?]
(12)9] F=3he] A3t H ). ZAk(gallic acid, Sigma-Aldrich) 3
A7 (naringin, Sigma-Aldrichyg 7}z AR&-3le] FERAGTHAS 2+

3t

Ot0| A (Amylase) &4

23tas Y BAS flstk] W HEde] xaa FEE A
Alstsiet. =, 70 25l ZHH%k(w/v)A 0.1M QIF2FAFE
9 (sodium phosphate buffer, pH 7.0), 5 A] Z=H] 2] (cysteine)
% 2mM emylenediaminetetraacetic acidE X* 7Fste] 25°ColA] 2
4 T 2,000xgoll Al 2087+ LAlEE] sk A4l
e & *J%QE% 01%0}04 astas S-S A8 ook
ol 48 Doechlerts} Duke2] HWH(13)S W sl 24319

o} BoldE o) AE EFsle 7|ef Tl A7) 8 4 (protease)
o] BEZASIE Qlte] Ca™t EANSIA 70°CellM 2087+ 71 A
e 2784 0.1 mLe 0.5% 7HA A& (soluble starch) 712

€9 04mLE EFe 1 55°C°ﬂ*1 1087 REEAIZAT A"
o

100°Cl|A] 1587} boilingsle] 213 ok, S/HF=2 «l* d 5
434 = 7| (Spectrophotometer, Multiskan GO, Thermo Scientific,
Vantaa, Finland)E ©]-83l 540 nmol|A] §3 =5 43190 &
2840 1unite 1% 5 1 pmol2] ol (maltose)S AAFsl=
AT E Aot

EHEET =25 S (Protease) &4

AR G4 S AFHIMET] e uNd
7HrEs 4 (plant protease) AlEH(14)0] Wt =4 } ‘:]' 1.0%
FFA S (casein) 712-EA(pH 6.0) 5mLE 40°ColA 1587+ v]E
7hest ¥ &4 2mLet £t 40°ColA 6087 WS-
}\]7 % 30% A3} H(trichloroacetic acid) €9 3mLE Yo uh
S FAAFATE ] S5 5] 40°CoAlA 307 WA

g 5 o3fste] 280 nmollM FHEE SHEITH 24 |
papain unit (PUY 4+7]2| l‘*id stollA 1A17F &9 1 g
tyrosineS FEIAI7IE E49] oz Ftste] Yehf AT

Xo|=2 2 (Zymogram) =41

Ho owo e | 5 L3l SAS Egito 5(15)
o] el mE z}0141311-Ll(zymography)i A 50 pg
o] & WA S sk 2EA FEA HE 279 7.5%
Ee]otadolute] = A (polyacrylamide gelyS ©]-&3te] A7195
< AT B4 A4S, ofdulolaes MRS VIEE,
AR G4 05mgmL TR TS AR AR
st A719 %50 vt A2 7+t 0.05% (w/v) coomassie bril-
liant blue R-250 (in 50% (v/v) WS 2 10% (viv) OFHIEAN
2 Jugol solution (in 0.67% I, & 0.33% KI)S o]-&3le] JAA|
ZAom, vHEHe =] #AS T3l HiE E IS w3 &
g IR M= s Astad A vlgste b
ElH, ©]2 Imagel Software (NIH, Bethesda, MD, USA)Z ©]
|3t AT

s 263 B0s B8 NS A9 A A5 e
Sole) Az Slak) zm 25 100 g3} -8k

= £ 107 5o
sk o = 2



7zt ArEekaa] &AM, sYg o R 33] i &8}
Ak, R 80% HIEEZS 40°ColA s (Rotary evap-
orator R-114, Buchi, Flawil, Switzerland)3}$13, 558 AEE

20°col A% masiel APAEE AT

ghotst &N

ABTS (2,2'-azino-bis-3-ethylbenzo-thiazolin-6-sulfonic acid) 2tz
2AE4E Re 52 WH(16), 1,1-diphenyl-2-picrylhydrazyl (DPPH)
gz AL Bloise] MW (17), nitric oxide (NO) &4
2 Marcocei 59 W (18), oA (nitrite) AL Graye}
Dugan®] #1928 747 43Ik 2F A A8
A& H7HeE BRIV AfolE WiEEE YERITh 23
3}EA| 4 & 4~ (Superoxide dismutase, SOD) FAFHdS SOD assay
Kit-WST (Dojindo Molecular Technologies, Inc., Kumamoto, Japan)
& TYstd AlzAke] Wl whE} ZA3SIATE Ferric reducing
antioxidant power (FRAP)E Benzie®} Strain®] W20yl weh
3399, FeSO,E EFHFIFAE A3t sample 1g T
FeSO, pmol (UM FeSO,/g)= F&3ISITE <2 (reducing power)
2 Oyaizu®] WHQRDOE SHsIR oM, A58 H7lret F
A7) F3xe Aol= 8-S YepfATh

HSHIL

Fa 2k wE ) FEHe] #5HIH22)E 208 id
S o2 A (color), BH(taste), 7 |(aroma) B FwHHSl 715
S (overall acceptance)s W'IES] FHAQ 7|swol| mEt 48 &
I=(four point hedonic scales)yS AMg-3ke] H7}slth.

EEAM
o ="
BE 2A2 39 o) pAsilon, Hit+ 2E U (MeantSD)

[e)
I
2 sk Hapre] 2k xpol= SPSS (version 20.0 for
Windows, SPSS Inc., Chicago, IL, USA)E ©]&3+ du)x] &4t
-4 (one-way ANOVA)2] Duncan’s multiple comparisonsE A
IR 7 7] AAEE 7 &4 B2 Turkey’s multiple
comparison testZ2 EA15195 oM, F4d AFL AlFF7F p<0.001,
p<0.01 & p<0.05°4 2z EAadet.
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BN Be = wE ) HEd] IR H IS
AR AL vl B435le] Table 191 JERIAT 53719 o
WA 24 o] 4695g/100 g0 & 7M=& kS UEr
WAL, theo ' w3l (21.83 g/100 g)= ©hal 2 (21.45 g/100 g)
TR =2 TS BT Y 3 A7 9 2&oe W
glo] BE FA ZFel A Fako]l SNl HlE| 1.48-1.51
vl Sk ook WiE wheElE, Tl slE 9 SR
T ARk o g ZRasiglovt, SRS AT vuHA o
W3R ol He 22X wE A 259 foly Ak
[e)

= HolX| eAUTHp<0.001).
e emFells 7714, Ve B 9 2lad AR §
o FHSaL lojA] 1Al veFek Ay &3E UEe
o2 4#x Av@). T} Fe 2o wE A AFY
o] 771" S vl A3 A3(Table 1), 6714 F71- A
TEoA TR ko] 7Y A UEiETh o dA S
el Ca2 240°C H5 7 259(726.06 mg/100 g)o] &3
(1005.51 mg/100 g)ol] Bl 722%= 37 25 T 7P B 3
s BRI, H7FE 3 259(527.00 mg/100 g)©] 52.4%=
7 Ae SRS Btk X3 Fe2 5371(6.07 mg/100 g)ol
H|3] 240°C ¥ A7 25 (4.83 mg/100 g)°] 79.6%= 71 &
| 33k, BI7kE 3l 259(3.70 mg/100 g)°] 61.0%= 7+
2 AA etk vE Qa9 Se2 E370(0.148 mg/kg)ell B
3] v71E A 259 (0.074 mgkg)ol 50.0% Tl AR, 240°C
e 7 259(0.098 mgkg)llH = 66.2%7HA SRl U
th ol& 538 Y Fe 2t SUESE ) AEde] ®
718 ko] A2 AoZ JElHth T30l tiHlste] ) A
o] Br|Aggo] wre o= 2AF A e #r1F
g F LllFe] T AAEIQY] Wil AoE A7k
A WAt Shef(Table 2)9] 7%, B3717F 41.121 /100 g& 3
3wk F7) ZEdo] 45257-51.937 g/100 g0 X EF7 Bk
o] eS8 AL o3 Ade AR F

% 2 o Hr Yo do
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Table 1. General composition and mineral contents of whole sesame seed and sesame seed juices by roasting conditions”

Whole sesame

Composition Unit

Sesame seed juice

seed Unroasted 160°C 200°C 240°C
Carbohydrate g/100 g 21.83+0.13° 15.85+0.10° 12.65+0.55°¢ 14.20+£0.42" 14.4240.54"
Crude Protein g/100 g 21.45+0.15° 10.60+0.19° 11.88+0.16" 11.08+0.16° 11.24+0.16°
General Crude Lipid g/100 g 46.95+0.08" 69.29+0.26" 70.76+0.28° 70.63+0.18° 70.23+0.38"
composition Crude Ash % 5.06+0.03* 2.410.11° 2.05+0.13 2.13+0.18" 2.29+0.14°
Moisture % 4.72+0.01° 1.84+0.04% 2.66+0.02° 1.96+0.03¢ 1.83+0.03¢
Calorie kcal/100 g 595.62+0.43% 729.45+1.76" 734.96+0.95™  736.82+1.14° 734.66+1.63™
Mg mg/100 g 401.62+8.17" 242.12+7.11° 297.06+2.28° 313.90+3.96° 315.114£3.42¢
P mg/100 g 796.80+5.26" 484.59+14.17°  614.43£1.77° 645.72+4.16¢  653.8247.25¢
Mineral Ca mg/100 g 1005.5141.43"  527.00£14.42°  657.40+0.56° 703.83+7.80° 726.06+1.16°
K mg/100 g 549.50+6.53" 328.35£11.27°  420.78+20.71°  410.85+33.15°  437.69+4.94°
Fe mg/100 g 6.07+0.06 3.70+0.09" 4.64+0.15¢ 4.68+0.38° 4.83+0.04¢
Se mg/kg 0.148+0.009" 0.0740.002" 0.094+0.006" 0.099:0.004" 0.098+0.009"

"Data are meantSD of at least three replicates of each samples. Significantly different at p<0.001; different letters in the same row indicate

significant differences among samples.
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Aol zAdolA B By ) ZHEde] o Bl e A
I gx|gitt, sk BRNet ) AEd BT 28) AHik6.928-
8.834 ¢/100 g)oll Hlall EE8} A|"4H34.194-43.103 g/100 gy
qHoz gol st Uk S 2 AFde Fd A
wAke 22y 3 4H(oleic acid)yt 2l&@AH(linoleic acidy= AA| A
WRAE tie) 2zt 39.64-39.84, 42.52-42.69%2 XA oW, B3
Mot Fg 2xo] mE ) FAFd BT Y AW 2794
£ 23t) Park S(23)2 200°ColA 6087 Ee Ar|E9 &4
At glsElate] HA| AE tie] 742t 43.63, 41.95%S 2EAI g
O BT 2™, Youssef 5(24) 7|52 9t 2 2=d
A SRS AR A oY) ZbzE 1243, 62.04%2 278 b) gl
o] £ AFebe xfolE Bt e kA, BE 25 H A
7F 5 B aglo] ol#gl zolg /A2 A= Azbdrt

[y Ly |

Ho 2:0" [[I,% J':I-I}H il-EOHQ_l xX== gl QA}=I. AME HA
)

e Fg 2= Tt AFE 2 Ry WAAENAE AT
AE Hole Zo=2 Yeith H& 2=¥ 3 A5ES 240°C
B 2 Fsde] 5053%= 7P =9keH, 160, 200°C 2 H]
7vd A AFdle] 7h7t 4840, 48.17, 47.39% ol 53],
240°C #5 Wie e 55 219 3 25 vlste] &
oHog & AFEL HIHEp<0.001). o2 A= HE &
To] F7IRE gk o Qme] Mo R el Huvt Frlst
Al =z, old whet 7159 &F0] golaixlr] Wil FFEl
Z7HEe 2oz A4En) Park 525 A2(160, 180°C), T
(200°C) ¥ 322220, 240°C)ellA] ZHzh 20-30%, 10204 2 3-5%
7 Fe e By BAE, AR, A 9 A59 5E F
& Z7)5 Azl o] 220°CellM 5E-2] B |7t HF <
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A= yeht 2S Ao wE wel B e $AEX
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Table 2. Fatty acid compositions (/100 g) of whole sesame seed and sesame seed juices by roasting conditions”

Sesame seed juice

Common name Abbreviation ~ Whole sesame seed

Unroasted 160°C 200°C 240°C
Palmitic acid C16:0 4.118+0.056" 5.277+0.022° 5.047+0.047¢ 4.725+0.037 4.620+0.023¢
Stearic acid C18:0 2.420+0.017* 3.074+0.017° 2.955+0.008° 2.730+0.016* 2.658+0.007°
Oleic acid, trans C18:1, trans 0.018+0.004* 0.032+0.017¢ 0.021£0.000* 0.018+0.003* 0.016+0.000*
Oleic acid, cis C18:1, cis 16.367+0.138" 20.619+0.153° 19.850+0.066° 18.290+0.168¢ 17.924+0.007¢
Linoleic acid, trans C18:2, trans 0.032+0.003* 0.039+0.003* 0.038+0.001* 0.038+0.000" 0.037+0.003"
Linoleic acid, cis C18:2, cis 17.492+0.124* 22.046+0.132° 21.226+0.162¢ 19.583+0.073¢ 19.284+0.062¢
o-Linolenic acid C18:3n-3 0.167+0.003" 0.2160.001" 0.207+0.002¢ 0.191%0.001¢ 0.188+0.001¢
Arachidic acid C20:0 0.280+0.002* 0.354+0.001° 0.335+0.001° 0.313+0.002¢ 0.301+0.001°
Gadoleic acid C20:1 0.082+0.001* 0.101£0.001" 0.096+0.001°¢ 0.089+0.001¢ 0.086+0.001°
Eicosadienoic acid C20:2 0.017+0.001* 0.021+0.002° 0.021+0.001* 0.019+0.001* 0.020+0.002*
Behenic acid C22:0 0.065+0.003" 0.080+0.002" 0.074+0.001 0.070+0.002" 0.067+0.001*
Lignoceric acid C24:0 0.045+0.006" 0.049+0.000" 0.046+0.001* 0.043+0.000" 0.041%0.000"
Nervonic acid C24:1 0.019+0.011* 0.028+0.005* 0.017+0.004* 0.028+0.005* 0.014+0.006"
Saturated fatty acid 6.928+0.042° 8.834+0.008° 8.457+0.055° 7.881+0.029¢ 7.687+0.027°
Unsaturated fatty acid 34.194+0.173* 43.103+0.260" 41.476+0.231¢ 38.256+0.233¢ 37.570+0.066
Total fatty acid 41.121£0.199* 51.937+0.254° 49.933+0.285¢ 46.138+0.215¢ 45.257+0.091¢

YData are mean+SD of at least three replicates of each samples. Significantly different at p<0.001; different letters in the same row indicate

significant differences among samples.
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Table 3. Yield and nutrient contents of sesame seed juices by roasting conditions”
Sesame seed juices
Composition Unit
Unroasted 160°C 200°C 240°C
Yield % 47.39+0.73° 48.17£0.61% 48.40+0.80% 50.53+1.74°
Volumetric expansion ratio % - 7.7 25.0 40.4
B, mg/100 g 0.2937+0.012* 0.4587+0.012° 0.4367+0.012° 0.3021+0.005°
Vitamin B B, mg/100 g 0.0961+0.006* 0.0321+0.002° 0.0232+0.002° 0.0449+0.005°
B, mg/100 g 0.0365+0.001* 0.4679+0.006° 0.2875+0.006° 0.7229+0.005¢
Vitamin E mg/100 g 1.71£0.12 1.83+0.26 1.87+0.06 1.84+0.06
Sesamin mg/g 4.09140.032¢ 3.249+0.021° 3.161+0.028° 2.951+0.008*
Li Sesamolin mg/g 1.102+0.008¢ 0.878+0.005° 0.850+0.008° 0.796+0.007*
1gnan Sesamol mg/g 0.0570.001* 0.075£0.001° 0.076+0.001° 0.07240.001°
Sesaminol mg/g ND? ND ND ND
Antioxidant TPC? mg GAE/100 g 27.57+1.11° 27.76+0.73 31.69+1.09° 95.62+3.88°
foxidan TFCY mg NE/100 g 8.6340.35° 10.24+0.75° 13.30+1.08" 44.68+1.80°

"Data are mean+SD of at least three replicates of sesame seed juice samples. Significantly different at p<0.001; different letters in the same row
indicate significant differences among samples. ?ND=not detected. *TPC, total phenolic content, expressed in mg of GAE (gallic acid equivalents)/
100 g of sample. “TFC, total flavonoid content, expressed in mg of NE (naringin equivalents)/100 g of sample.

Table 4. Benzo[a]pyrene and trans fat compositions of sesame seed juices by roasting conditions”

Sesame seed juices

Composition Unit
Unroasted 160°C 200°C 240°C
Benzo[a]pyrene g/kg ND? ND ND ND
Trans fat g/100 g 0.07+0.00* 0.07+0.00* 0.07+0.00* 0.06+0.00*

"Data are mean+SD of at least three replicates of sesame seed juice samples. Significantly different at p<0.001; different letters in the same row

indicate significant differences among samples. ?ND=not detected.
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Enzyme extracts Enzyme extracts
of sesame seeds a-Amylase (pg/mL) of sesame seeds
A l\fl I? Unroalsted 16|0°C 20|0°C 24I»O°C B 1 05 01 O0Unroasted160°C 200°C 240°C C
Hg: : 16.00
78 W= 14.00
51- 'g 12.00
39- W 2
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26- S 800
3
L b b b
S 600 |
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Unroasted 160°C 200°C 240°C

Fig. 1. a-Amylase activity of sesame seed juice by roasting conditions. (A) Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) stained with Coomassie brilliant blue, M; marker, A; oi-amylase from Aspergillus oryzae. (B) Starch zymogram analysis performed by
SDS-PAGE. (C) a-Amylase activity of sesame seed juice. Data are mean+SD of at least three replicates of sesame seed juice samples.
Significantly different at p<0.001; different letters indicate significant differences among samples.

Enzyme extracts
of sesame seeds
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Fig. 2. Protease activity of sesame seed juice samples by roasting conditions. (A) Casein zymogram analysis performed by SDS-PAGE. (B)
Relative amounts of protease activity are given in arbitrary units. (C) Protease activity of sesame seed juice. Data are mean+SD of at least three

replicates of sesame seed juice samples. "ND=not detected
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Table 5. Antioxidant activities of sesame seed juices at different concentrations by roasting conditions”
i itric oxi Nitrite i
Concentration ABTS DPPH SOD-like Nitric oxide FRAP Reducing
(mg/mL) (NO) pH 1.2 pH3.0 power
100 40.43£1.63°  67.06£1.00" 33.74£229"  21.61£0.73  66.00£1.21¢" 30.91£2.09° 175.5248.18" 0.223+0.007°
Unroasted 50  27.3842.90° 43.79£2.42%  17.49+1.32° 14.78+0.99° 48.17+1.14° 30.86+1.76"  93.88+3.35' 0.130+0.003°
10 6.73£0.89"  6.60+0.64" NA 8.67+0.87* 31.37+1.05° 30.11+0.87" 5.19+1.32*  0.030+0.002°
100 44.38£1.69" 79.27+£1.71f  55.60+£1.81¢ 32.57x0.96° 64.50+1.15° 31.49+1.65° 172.96+5.237 0.232+0.007°
160°C 50  2727¢1.21°  49.05£3.07°  37.73+3.57° 23.25+0.79%  48.42+2.01° 30.62+1.48°  93.86+2.61¢ 0.133+0.002°
10 7.14£1.08*  10.76+2.55° NA 15.12£1.02°  30.44+0.88*  25.94+£3.75°  6.71£1.05® 0.034+0.002°
100 532242618 87.54x1.70"  60.21£1.10° 34.17£0.75" 68.25£1.27" 32.49+1.11" 173.02+3.94" 0.302+0.002°
200°C 50  31.33£1.43%  56.94+322°  46.55+3.01° 24.41£1.08° 51.22+1.01 30.83%1.70° 103.85+3.56° 0.161+0.006°
10 9.73+1.23*  16.57+1.83" NA 11.82+£1.20°  31.50+1.79°  29.41+1.29°  11.65+0.73* 0.045+0.002°
100 93.73+0.95°  99.97+0.15  77.62+2.06° 61.99+0.50' 94.58+1.09"  52.49+1.00' 399.27+6.52" 0.659+0.021"
240°C 50  68.03£2.72"  96.97+0.50'  74.16£1.73°  53.69+0.61°  78.15+1.86%  44.90+£1.65° 236.72+£9.94% 0.409+0.020¢
10 19.78+1.03°  36.06+2.68° NA 30.03£0.44"  38.31+2.28°  32.65+1.67°  52.89+1.91° 0.103+0.004°

DThe units of antioxidant activity are as follows; ABTS, DPPH, SOD-like, NO, and nitrite in %, ferric reducing antioxidant power (FRAP) in uM
FeSO,/g, and reducing power in absorbance. Data are mean+SD of at least three replicates of juice samples. Significantly different at p<0.001;
different letters in the same row indicate significant differences among samples. "NA=not analyzed.
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Table 6. Sensory score of sesame seed juices with different
roasting temperatures of seeds

Roasting Color Aroma Taste Overall
temperature preference
Unroasted 3.00° 2.05% 2.02% 2.40°
160°C 2.55° 2.50% 2.30° 2.65°
200°C 2.25° 2.40® 2.20° 2.05°
240°C 2.20° 3.05° 3.30° 2.90°

Significantly different at p<0.05; different letters in the same row
indicate significant differences among samples.
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