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Abstract

This study was conducted to investigate the effects of superheated steam (SHS) on volatile compounds and the
quality characteristics of onion. Onion samples were treated by SHS at various steam temperatures (100~3007C)
for 1 min. Thiosulfinates and pyruvic acid were reduced by SHS treatment. The absorbance values obtained for
thiosulfinates, the odor-causing compounds in onions, treated by were 0.889, 0.085, 0.049, 0.049, and 0.045, while
that of the untreated control sample was 1.587. The pyruvic acid contents of onions treated by SHS were 7.57,
5.85, 1.66, 0.47, and 0.26 mg/mL, while that of the untreated control sample was 8.00 mg/mL. Volatile compounds
such as, dipropyl trisufide, 1,3-propanedithiol, methyl thiirane, methyl propyl trisulfide, diallyl disulfide,
1-(methylthio)-1-propene, 1,1-thiobis-1-propene, 1,1-sulfinyl bispropane, dimethyl tetrasulfide, methyl propenyl
disulfide, dimethyl trisulfide, and diallyl disulfide were reduced by SHS treatment. The results showed that antioxidant
activities in the of onion samples were improved by SHS treatment. The hardness and chewiness of onions treated
by SHS were significantly lower than those of the untreated control onion sample. Sensory evaluation suggested
that SHS could help lower off-flavors in and enhance the palatability of onions. These results suggest that the
application of SHS treatment to onions can decrease their off-flavors, change their textural attributes, and promote
their sensory properties.
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(quercetin, rutin)®} & 3}3E(Allyl propyl disulfide, diallyl
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Table 1. Superheated steam treatment (SHS) conditions for onion
flesh

Heating time Degree of steam

Heater (C)  Steam (C) (min) (mh)
Control
T100 130 100 1 73
T150 130 150 1 73
T200 130 200 1 73
T250 130 250 1 13
T300 130 300 1 13

B9 N AT FHE

SPME(Solid
Phase Microextraction Fiber Holder, Supelco., Bellefonte,
PA, USA)= DVB/CAR/PDMS(50/30 ym)E A}-&-3ke] =]
Beisi=g X*%%EW %3 FEE 05 mLS 20 mL EPA
vialoll ¥-2 ¥ PTFE/Silicon®.Z capping 3}%1t}. Internal
standard= n-Butylbenzene S A}-8-3}%] 1L /}Eé—ﬂr A 1 1L
718k & SPME needles vialllE AF13F & 70°C ol A
30487 F2 & GOMSEA ol o] &3t GOMSEA &
shimadzu gas chromatograph(GC2010 plus, Shimadzu, Japan)
< AF8-3}aL columnS DB-5ms(thickness: 0.25 ym, length:
30 m, Diameter: 0.25 mm)E A}-8-3}53Th Hed carrier gas®
g,
temperature 200C, total flow 1.10 mL/min, total program
time 37 minS. = A% F £45 HAlSTh

column oven temperature 1007C, injection

Thiosulfinate ¥ Pyruvic acid &3

dule] B HE Qe 4 & thiosulfinate®] 332
Kee?} Park(12)< -§-83to] Mttt dEF71 28 A
g = °W‘:‘ slo] AL A=l | mLg 10 mL 3 %
Zekadoe| Wil SFFE F8 T 5 mLS test tubed]] F3}
31 HPLC$- Hexane 10 mL< 2] 237k vortex - 7 X A|A
£2]3t Hexane=< 320 nme| SFToA =43t
thiosulfinate2] A& ¢l kg #A&s}Th

kel & Hpungeney)) ALEAL 90| o
Pyruvic acid®] &#-2 Kim 5(19)%2 $-&3to] F3stAt.
=, %Fuke] 429 80 Lol 0.0125% DNPH(2,4-dinitropheny-
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Fig. 1. A schematic diagram of the superheated steam machine.

35cm

1, chamber; 2, faucet; 3, softener (for removing calcium, magnesium, certain other metal cation in hard water); 4, tray; 5, basket; 6, heater; 7, steam nozzle (3.1~7.8 mz/h,

100~400C);

Thydrazine) 4 mL< 9 3L 185t 37CellA 1083t HH-&-A]

Zt}. 06 N NaOH €9 8 mLS 3 7}3lod 485 nmoll A &34
TE Z%3}aL pyruvic acid F=v HEAS o] &3] 2t
sttt A8 sodium pyruvate8-99] =5 77}t 2
4, 6, 8, 10 mgmLZ 3t 25k,

er%i%—ﬂ LB Xiﬂ Fote] gksted 542 quercetin
Aol AMge AES A F Fste] AHESIT) Fe
(ferric)©] Fe’'(ferrous) 2 T 5 & 98] (2002 ©]-&3} Ferric
reducing/antioxidant power(FRAP)Z7 < Foroogh 5-(21)<
&3l A4S Yt F 0.3 M sodium acetate
bufferpH 3.6)¢} 40 mM HCIZ £3A]71 10 mM
Tripydyltriazine(TPTZ), 20 mM FeCly-6H,02 | 23}
u)g] Al Z¥ 0.3 M Sodium acetate buffer, 10 mM TPTZ,
20 mM FeCly-6H,0= 10~1-1 (ivjv) B &2 233lo] FRAP
Sdg FHEIAT 1 F A EY3 4EY 50 pLet
FRAP 15 mL< &3 £ A& el X 3023 wheARl

F 593 ol §REE 2P

DPPH radical 227%/3-2 Choi 5(22) W& 83t
AedS FYstd ). =, 100 mL Ethanolo] 8 mge] 2,2
Diphenyl-1-picrylhydrazyl(DPPH) & &3l A|#H 2= 2 <
¥} & F38%7) 1.000£0.0059) ¢Eo.= 2% 3te] DPPH &<
% xﬂg\_?}l—\:}. DPPH S_oﬂ 0.9 ijr,]. OJ/\l = ?‘5]— /\]-Z-_oﬂ
0.1 mLE E3tsle] AL obalofA 308 W3- & 517 nmel|A]

8, air exhaust port; 9, water exhaust port; 10, heating panel (~300°C); 11, heating wire; 12, temperature controller; 13, steam controller.

ABTS radical 227242 Foroogh 5(21) WHS 1
2 st dEE Y3 =, 7 mM 2,2-azinobis
(3-ethylbenzothlazohne-é-sulfomc ac1d) diammonium salt
(ABTS) $} 2.45 mM potassium persulphateS &3 & 41 &
Pl 16413 WA F FB = #= 0.700£0.005%2 %7
slo] ABTS(+)E A| 3t ABTS(") 8 20l 39 mLI} AE
g A= 01 mLE T3 T 657 A2 oA HkS

=

1O
= %785}3’2

ol
~
W
=
:
=
ol
ofd

S}aF =7 (Total phenolic contents, TPC)
< Kim 5(23)9] W< #a 9 4351 dd= 2319
o &, 445 A4S 1 mLY 33 S/ 9mLe &%
% 1 mL9 Folin & Ciocalteaus’ reagentE 37} & A&
A A 5EZE 9hg-gt. 1 F 7% sodium carbonate <}
32 THT 4 mLe MUk & A2 GaA 2417t ¥k

% 760 oA FB=E S h EEFH-E glic acid
2 FEEAR 0025 005, 0.1, 025, 0.5, 1 mg/mLzE A %3}
o FZ=E SHATh

pH ¥ Brix &3

B3V 08 A GHE wAM7IZ F4% T pHe}
BrixE =%3l%t}. pH= pH meter(Model 735P, istek,
Korea) S Al-8-3le] =% 3131t} Brixt Abbe refractometer
(501-DS, ATAGO, Tokyo, Japan)2 =74 3} T}
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ZX|ZH(Texture) &

G708 Aed Foel 2AY FHE exure
analyzer(Stable micro systems, TA.XT Express, Godalming,
UK)< ©o]-&3}o] gl ax HAF £ (Texture profile analysis,
TPAYSIATh 5t T5e] A9l 2L e, A=, 244
4 cmx3 em®| A7| & gta=o] 73] wHESIITE S 21
test speed 1.0 mmjsec® 30 mm7HA| A1 &5 2= 27
o2 Ak 54 £ AoJA force time curve = F-H
Al 5.2 7 = (hardness), §+2] 4 (springiness), A1 2}/d(chewiness),
29 (gumminess), -5-3J (cohesiveness), B¢ & (resilience)
< AHESH T

712y 1YL g

Kim 5(24)°] WHE& &8t 4= AAsiitt 5,
UtE g5E3 T 50 mL conical tubed] FIE FHS
A7kt 40, 70, 90C=E A% gt water bathol| 4] A 2
7t ste] 2oL A 23819t} Aluminum weighing dishol]
A FHal 105Ce] =afo] L Bol|A gkl o] & w7t

w55 54 B)
27lewg b2l @ Ha3) 08 Ael JPste] /)54
el ANadn. #5Ust FRome wew

(spicy), <] FH(appearance), 3(flavor), & 7H(texture) 2 Z A
29l 7] & % (overall acceptability)E 9% =W 1% wi-¢-
2}, 9F iS5 EthS AMEste] A gtw 2 &gt
gAY Sl A P F Hed F4 54 uidk wSat
AUIHANE B3l AEg A 159 S e R mjlent 5
o =& WE3| S Edold S AAIS & HutE
FYsIATE AlEe Al F 24T F2EH T A
3] FolFel 20 g¥ Hol A AL T A= H 7t
A= G =017] sl =2 A AT

5

SAIXZ

BE A A H4 33 v Al F SAS program
9.1(Korea version)= ©]-8-3}>4 ANOVA<$} Duncan #41-2
Faota, BHa ETAE ALtetdth Al51te] f
ol zpolE Lolry] 9ste] FALEA(analysis of
variance, ANOVA)E A A8t om] A]27ko] fro] 4 Aol
7} YEh= 7% Duncan’s multiple range testS 43) 311
THp<0.05).

A23d A3E (2016)

Table 29 YERH It GCEA2 Ball HIA T tlz2a &1}
o] A2 713l 7ofske F2E4 0] di, ti- sulfide
F2 BAE9t} 3,5-Diethyl 1,2,4-Trithionlane©| 3,264.95
ng/gC 2 7MY =7 YElska, Y3 Dipropyl trisufide
(2,358.92 ng/g), 1,5-Dithiocane(1,179.51 ng/g), 1,3-Propanedithiol
(1,133.11 ng/g), Methyl thiirane(475.11 ng/g), Methyl propyl
trisulfide(436.79 ng/g), Diallyl disulphide(292.41 ng/g),
1-(methylthio) 1-Propene(281.69 ng/g), 1,1-thiobis-1-Propene
(206.36 ng/g), 1,1-sulfinyl bis Propane(193.42 ng/g), Dimethyl
tetrasulphide(184.04 ng/g), Methyl propenyl disulfide(153.90
ng/g), Dimethyl trisulfide(30.57 ng/g), Diallyl disulfide(6.96
ng/g)®] CO® & S HAuTh A FupFo
RS W03 Lee 5259 ATFME F8 o 54
= methylthiirane, methyl propyle disulfide, methyl propenyl
disulfide, dimethyl trisulfede °] A% AT}t
Dimethyl trisulfide, dimethyl tetrasulfide, 1-(methylthio)-1-
propene, dithiane&- 2} TF2 o] 3g g A A=
AEH o] o3t sl Futdl Fe LAl 1A
U5 A TH10,26). ©1F Methyl thiirane, 1,1-sulfinyl
bis Propane, Diallyl disulphide, 1,1-thiobis-1-Propene-= 2}
S7IAE LA = AE AEHA @tk e Y 24
= RIS 7IA e e AAA ez A ek F
o] F9 EHF AR o2 47 Dimethyl trisulfide:=
T150, T200 A€ 3 BE A wol|A gFi Hhste
Aow Uehsth Fr = e It 32 g AH8e Ay
E AL A7 & diallyl disulfide(10)-2 T1502}+ T200
oA Ztz} 534, 348 ng/g .2 A FHAaskA] &drhe Aol
o} =3 GAslEA S 7= Ao R g%l 3,5-Diethyl
1,2,4-Trithionlane(29)2] 7 -$-°ll = T150(466.91 ng/g), T200
(207.22 ng/g)oll A thZel vlal] thi AAstaA e A
8 24 E e 2o vehdth. Pl Tt 4
JBYES AUE AEE Bo| Fi¥le] 97) wRe]
Q7o B8 HAZ77)%0] Putel nFA shpel Lt
Ao AgH7] e BHH Aste} Al +8E

Table 2. Thiosulfinate & Pyruvic acid contents of onion flesh
treated by SHS at various temperature

. Pyruvic acid
Thiosulfinate (absorbance) (mg/mL)
Control 1.587+0.005"2 8.000+0.000"
TI100 0.889+0.075 7.570+0.186"
TI50 0.085+0.003° 5.849+0.372°
SHS 200 0.04940.002° 1.656+0.186"
treatment
T250 0.049+0,002° 0473+0.186°
T300 0.045+0.004° 0.258+0.000°

"All measurements were performed in triplicate. Data was expressed as meanSD.
>*“Different superscript in the same raw are significantly different by Duncan’s multiple
range test at p<0.05.



Effects of superheated steam treatment on volatile compounds and quality characteristics of onion 373

o] s Hislehe Zlo] Fagh ¥iolw o] it oz o] &HTH(12,27). HFES7IA g TWE pyruvic
F7H49 977 ¥ Ao AlgHth a01d @%‘; 'osmﬁnategl ATt A S e

He AL &0 5 A3k 3, microwave 2ol wh
Thiosulfinate ¥ pyruvic acid &2 pyruvic ac1d«] SFekg 22493 Youst Pike(33)2] <4 -ol| A

Fote] A E IAF § 3= thiosulfinate®] 2= A 2] A1zke] 7 2ghol| whe} pyruvic acid o] HAsHE
Table 3¢ YERRITE B33 A EEZ thiosulfinate®] Aoz Uehd Aol §ARE 43S HAh
24 vk g A 1 A7) Bees 2ol
7F =& AL veRITh dl27E 15993, ZEF71A4 g H=d setE e o g gy

o o8 100T ==l 0892 A9 50%°l 7WhE A4as HAF57] Aefg ot Ao F HEd ke FE
B3, o] & A9 F 150~350C E5F o} mn|3 £ = Zreted et 24 23 Table 40l YERARIT F #l=
Hol 719 AA" Aoz Yehdth A ghge] 74 w2 3.92mg GAE/kge| a1, A 2]

Pyruvic acidi= $}eH4 02 P& o] 11 FAo] §-o]s}e] T100~T300°1 A1 Z}+2} 1.83, 2.75, 2.67, 3.92, 4.92mg
&3}+2] pungency & 545t WHOR flavorg 7% sl GAE/kgo 2 Vel ZE F71H ] &7t S71e84s =

o md ook

Table 3. Volatile compounds of onion flesh treated by SHS at various temperature

(unit: ng/g)
SHS treatment condition
Volatile components Control
T100 TI50 T200 T250 T300
Methyl thiirane 475.15+98.88"” 0.00£0.00° 0.0040.00° 0.00£0.00° 0.00£0.00° 0.00£0.00"
1,1"-sulfinyl bis Propane 193.42+23.38" 0.000.00° 0.00+0.00° 0.000.00° 0.0020,00° 0.00£0.00"
Methyl propenyl disulfide 153.9027.75° 371+446° 3.9545.58° 11.316.36" 1.7543.04° 10.62+5.30"
Dimethyl trisulfide 30.57429.32" 2041232 33.9518.58" 27.62+4.54° 0.00£0.00° 5361233
1,5-Dithiocane 1,179.51£92.29% 260:225' 99.14+20.82° 84.20129.85" 25.63£731° 83.5545.72°
Diallyl disulphide 292.41427.88" 0.000.00° 0.00+0.00° 0.00+0.00° 0.000.00° 0.00+0.00°
Methyl propyl trisulfide 436.79+14.09° 0.51£0.89° 1320882653 49.42+10.57" 12971127 71.62£16.10°
1-(methylthio) 1-Propene 281.69+39.05" 0.00+0.00° 443+76T 193.07+7.69" 0.00+0.00° 27.59+2007°
Dimethy! tetrasulphide 184.04+141.06" 0.000.00" 65.6612.77° 1032+1.94° 0.000.00° 5.94+591°
Dipropyl Trisulfide 2,358.92+52.45¢ 15.03+6.48" 102.74+4724° 2408841036  52.02+20.74° 229374038
3,5-Diethyl 1,2,4-Trithiolane 32649548717 519842007 4669114654 207.22:97.13°  113.1243533%  162.55:167.60°
1,1-thiobis-1-Propene 206.36+322.07" 0.00£0,00" 0.00£0.00" 0.00£0.00" 0.00£0.00" 0.00£0.00"
1,3-Propanedithiol 1,133.11£194098"  3.08:533" 0.00+0.00" 12.29+21.28" 0.00+0.00" 0.11+0.19"
Diallyl disulfide 6.96+7.71° 0.18+0.32° 5.34£0.20™ 34840.60" 0.000.00° 0.80+1.54
All measurements were performed in triplicate. Data was expressed as mean+SD.
PDifferent superscript in the same raw are significantly different by Duncan’s multiple range test at p<0.05.
Table 4. Antioxidant activities of onion flesh treated by SHS at Al e SR 2R 712 Al T1009 A DOOUW
various temperature = tixae HE i Faste ABE EAANL
Antioxidant activities -~ T250~T300 4= A 2] =7} oS t 7ol H]a|
e DPPH (%) ABTS (%), opr  (mg of GAEkg) solE S7kshE A% RA
(Absorbance) DPPH 2}t 2A oAM= 277} 37.85% = LERS
Control 3785+0.12° 3994062  006:001"  3.9240.63" 3, TI00~T300 Z+z} <F 39.23, 38.99, 43.23, 45.12, 41.45% =
TIO 3923:0.52° 4342035  006:000° 1832029 Yeh} Axd e g std=s2e] ue} oz v =7}
TIS0 3899:020° 4.38:020° 0.06:000°  275:025° LS o 4= T} T2S07HA = B 27138 %7} =o}
treflfr’nim T200 4323:0.10° 377:144°  006:000° 267038 AFZE 7R T T30000 4 & i TAaste o=
T250 45.12:0.12" 386008 005:000°  3.92:094" et 23, 7}?%} =2 A7 2%20 T300 1A

TH00 41458015 449:0.13  005:001°  4.92+156' Z H=33tEe] 7 -5oll= T100~250 271 &) 578t
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t A3E 1B} o83 dates Ity o g X vEA
332 &9 DPPH Uz & 5S 4o JddAE
Yehll & 43 v A5 A2 1At o]#gt

Z3= DPPH et 2 275 9&F& A= F s
SHHE o]9]o] B4 A w2l 2o gekEn o]
e Hek A5 2ed Aow fgEn ABTS gz
2759 5 thxTollAl oF 4%31 1L, T1009114] T3007HA]
337~4.49% 2 JER} ZF =728 weg oik 27189
ARE &4 AA7F dAA o' S UER T ABTS 2t
4 2753 DPPH 2tHE 2752 22 275 &/dolA
Tk gke v2A e, ABTS+E A 84, A5d B
A 25 fallHo] g, A4 =29 F/Mﬂ &7
& B 54 7hedh el DPPHe A8/ &3 elvt
gallElo] g BAe gz &7 A4S LotEe Hlol
= W71 =B RH28), & Aol S A5
A 9] Brkst & ST wEel A3 A7 ok
Sl e 210 2 gk th FRAP 249] 79 ek of
ZT7et Al o] Apole HolA| st

pH, Brix & =& szt

T Z7] Hzlo] w2 ko] pH, Brix 2@ R =4
ZA 3= Table 5o YeERRITE 7182 Q1 =2 A %91 pH,

Table 5. pH, Brix, moisture of onion flesh treated by SHS at
various temperature

pH Brix moisture(%)

Control 5.29+0,01"? 9,00£0.00° 91.66+0.09"

T100 5.65+0.00" 9.20£0.00° 93.410.25°

T150 5.57+0.01° 9,00£0.00° 93.15+1.21°

SHS b b a
ceamment 1200 5.64+0.00 9.00+0.00 93.144038
T250 5.65+0,01° 9.00+0.00° 9325+021°

T300 5.6420,01° 9,00£0.00° 93.22+047"

All measurements were performed in triplicate. Data was expressed as meantSD.
P**Different superscript in the same raw are significantly different by Duncan’s multiple
range test at p<0.05.

A23d A3E (2016)

Brix, 32 S| A 2ol ofdl] 2 ¥l Kol
&, Fuk I i 542 fAskE 2S¢ 5 U
t}. pHO| 7§ HE371A 2l <& 52900 A 2] vizw)ell
A 2F 556~5.65% n|u|3 Z71= B, A2 2 uE
zkol= A9 glAth Brixe th&o] 9.00]a1, A 2ol meh

8.8~92 W= e} FAg T4 HolA| ¢sith. £7
e pH9} FAFEHA Aol o8l AA Aoz Frtehe
7Aeg B, A &% 7ol i Zole AL nin|g
Froldtt @, ATV A8 Al AP £= 2 Azt
59| Apolol] whgl AR AZT} o] A= AT
(29-31), & AFM = &Ik A=7} PJr‘ﬂ =717 Ay e
FES A F5s slo] Ay om FE o] ket
Aoz Atgdt}

bal

|2

d357|A ol W& Fuke] 227t 5% 2 F+= Table
60l YeR|SI T} 3 57] * 2]l we} hardness, chewiness
= 48 Aash x2T9F §o4 ztol & YERSL
T} Maria 5(33)°l14] 7FEA 2] 2% 50~60C Ate]ellA] kot
Azl s3] £4lo] ARR kol 5438 7HAr) do
doe Eurl 9, WE2% 130T 28 2% 100T
ool 7FEAElE & B AHFQME Z o|fF=E
hardness”} H243] FA23S A E oJE ) springiness
9} resilience®] 7% ST Aol wE T S4
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Table 6. Textural attributes of onion flesh treated by SHS at various temperature

Texture profile attribute (TPA)

T
e Hardness Springiness Chewiness Gumminess Cohesiveness Resilience
Control 2,686.66+1,543.03" 297+338" 4,462.54+4811.06" 1,848.44£122531° 0.70£0.12° 0724026
T100 540.58+643.24° 1.85:3.05° 47728+483.68° 1,367.89+1775.20" 0.710.16" 1.010.48®
TI50 384.20+256.84" 147+2.34° 510.25+485.05° 1,185.58+1355.08" 0.7240.07° 126+0.44"
N eggnsem T200 211.25+356.72° 4.54+403" 481.16+307.56" 1,031.99+1581.62" 0.7520.14° 1.00£0.43®
T250 316.81+449.23" 4.64+431° 464.74+21591° 1,128.15+1688.61° 0.8240.23" 1.01+0.44"
T300 146.33+100.14° 37743.92° 558.624275.44° 1,21093+1273.80" 0.72+0,08" 1.10045"

All measurements were performed in triplicate. Data was expressed as mean+SD.

“"Different superscript in the same raw are significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 2. The effect of SHS treatment on total soluble matters of onion
flesh in hot water at various temperature (40, 70, 90C) as a
function of time.

A, Control; B, T100; C, T200.

F3gol BA 3] Aele] mek Z71F AL v Fr)

=2
AR o A AT 9% 4% ) 29 0 52
A

aq ﬂr"ﬂ <719 7\4*%1] w}e *l 5o F= e #
Me BE7] = Al 37 257t Fo Pél—’Ff? 7&%
o} B}l e] Hf Aie FE25&0] TN
7} ok aela, HES7) A E %%%‘4 A
i 3ol %ffom Ao Yehd Avh= Al 2 7
2R Qlste] tixato] Hlaf FiA s Aefat Al 4
PE Fgo] Z7IR B old Aeg FHh 2
7o FEFE % 2 (Table 5)°l e v} o],
91.66% = VFERG H]X 2] ok} t) o] vlE] BdZ7) ﬂ
gl FE3teko] 93.14~9341% % 238 A Yehta
A= Aol wet &uh Hso] #d F717b XML
TS A5 Fota, Aoz g AA7E AU =

v &2 7AaditheE 28 Yeplly] wolth 0&
=4 7}._1_6‘]— 7:] © 3 0:15_7] jq‘:!/].%
J,pq o7 = 1.—_01 z’:

;1
E
“é’

R koo

53 B4
AL Z71A e Gute] #5537k Table 791 YERAATE
uj&8ko] Fo] var, ol thdt Hamr} &5 spicy
ol e HeE FoshA sta, ¢ PHappearance)S
THoR HY] & Ao £& A4E Foa s, F
(flavor)= Fute] BHHE 23 AAZQl gkl gt A
SE7F ESTE 22 ATFE Tt Texture® A5
Al 227kl Tl gk *dz‘p‘.?]} ESTE w2 HeE Ob_
= o3, AR Vs =E Hrsk SplcyA
HEZ71H ol ILPE} BE A tizatol vl
;( /\ =

A5 Btk @ FHappearance) = 272 JE 5 1 %
gt Abole] folA ztolzh VYRR eE%kth Flavor,
texture, overall acceptability F-&o| A& ZE 5713 2 To]
2ol vjg)] AAF R w& H4E Bt 53] spicy,
flavor: Table 4] UER thiosulfinate, pyruvic acid 342

Table 7. Evaluation of sensory characteristics of onion flesh
treated by SHS at various temperature

Overall
acceptability

Control  2.54+139™ 6084293 3.85+2.51" 2.46+2.30" 3.85+3.08°

TI00 5.69:2.59" 6.69:2.46' 5.54+190° 5.46+185" 539+2.22"
TIS0 562+ 250° 5.924240° 5.08+198° 508+2.53" 523235
T0 562266 692189 5.92+161° 492+1.50° 6.15+1.57"
TS0 562266 5774246 562250 500+1.87° 531+197°
T300 623:2.83" 646:1.98° 6.15+191° 5.15+1.28" 6.15+1.95"

"All measurements were performed in triplicate. Data was expressed as meanSD.
> Diferent superscript in the same raw are significantly different by Duncan’s multiple
range test at p<0.05.

Type Spicy ~ Appearance  Flavor  Texture

SHS
treatment
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