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Quality characteristics of dried onion and garlic slices
according to thermal and nonthermal treatment methods
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Abstract In the present study, the application of suitable thermal and nonthermal
pretreatment methods was explored to develop a dried products comprising onion
and garlic slices. Pretreatment was performed via blanching for 30 sec, steaming
for 1 min, dipping in warm water (45C) for 30 min, and dipping in cold water
(8C) for 1 hr. Furthermore, physicochemical and microbiological analyses were
The group subjected to
pretreatment via cold-water dipping exhibited the lowest moisture content and

performed in conjunction with sensory evaluations.

water activity with a negligible redness, vyellowness, and browning index.
Furthermore, the results of sensory evaluation revealed that this group exhibited
relatively high color and overall acceptability. The group subjected to pretreatment
via blanching presented severe browning and shape distortion. The samples in the
group subjected to pretreatment via cold-water dipping did not exhibit a significant
difference in pH; furthermore, the number of microorganisms during storage was
lower than that in the control group. It was concluded that the hot-air drying of
onion and garlic slices after cold-water dipping resulted in an increase in drying
efficiency and the suppression of browning, without inducing major component
changes. The facile technique demonstrated in the present study is expected to be

fast and cost-effective, thereby facilitating practical application in farms.

Keywords hot air drying, onion slice, garlic slice, cold water dipping, browning inhibition

1. ME

& AFolA AREE TRt meE AREOA FEFE F419] FrE SHAE £t oiy
2t Ot AYgde Uelle 4% 7154 AES ot e ZEolth. A lium
cepa L.)= W3t &ot= thdA AEE(Bangdt Cho, 1998) 7194 4,0008 HEEH A
Hi =71 AR o]t SElueE dRAQl AR SR U 71 AT 4F9] 27
27 & 8% FA 2vlg 2A2A 2 AREH g o]&FHo] g=H(Bae 5, 2003),
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59 flavonoidA &3+ A
W A Asto] &3FQl diallyl disulfide, allyl
propyl disulfide 59| &3}gt&Eo] SHotal o] A4S}
g0l = Ao FHA L Utk ES, AEHA A 9
W, 84, d9Act 59 off A Aolel 28 a5
2= BYE2AEEE0] e AC2E ¥eA1 AHKang,
2007). v s(Allium sativum L.)& W3 (Lilliaceae) &
F&(Allium)oll &dh= 9174 ZHEE, YA = SYotAlo
ojlf &= AlA A AGollA A= ItHKim 5,
2009). e=oflA= AAY 22 TRAFY FARRE AR
© 5 =, 2rE, Y 82 OUsHA ARGE I 3
ot vz 7540 E FAHE(Kim 5, 2004a; Yoon,
2009), FASHChung® Kim, 2009; Kim %, 2010;
Shin 5, 2004) @ F9-&(Kim 5, 2005), B2
“£(Jang 5, 2008), T4t (Rajasree 5, 2009), 7+
B35 9 7t A% 587 (Lea?t Randolph, 2001) 5°]
RIFHA BA 24 7]5Z FF5H7] 3l 1Y A
He7F gfj=of7tal it
oj2|gt TRt 7154 B50| YSEHHUA =9 Fut
o} whz9] Q1719 o] &2 A&siA Fkskal Jlom, 1
of W& A Al F7tetal Qe FAlelth(Choi &,
2006; You &, 2011). 758 gute} uks AH|gko] 9l
o= EFtotal A4te] pejo] AT 4= QIO B R, TSt
7O R AR A, o8 FIHAIE A

quercitin, quercetin, rutin

73 avRHEe] Ade] £2 5 & ol igto] Was
o £5 uhsat e 430] 5-69] WEHLE, 9%
FTL A 7] Aol BA F=oleHChoi S,
2002). AT Pk vk Aol ok A4l
o ofstl, A7 F FFdA 2 Rt Lol 4
& 220 ohiet o, 9l ol A% A} At
3 5F 9 S0l W gAstel 7] AaF A WA,
279) Asjot R B4, ol 59 Wakz o Asha

7Fs7go] SlojA Hige] ofjgo] EAtHChangd}
Kim, 2011; Kim, 2005). °|& %st7] 9l Zd+ &
A9 AL o] FAY, 214 AY, 223 A 59
7R digt A7t o]Fo1 A2 YtBozkir &, 2019;
Choi® Surh, 2014; Choi %5, 2018; Kim, 2005).

AE 7R B FolM e 53] dxe AF Wl sEe
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AN OEN &4 A 55 =o] AF U9 &
%”’\355 ASHAA HE E_]_Oﬂ ogt it ¥inf 2 ¥
Adg PAT & ok B3, A2 e oE 7HAES
7] 9% S AAEY S8 EE FHKim 5, 1987).
Az ol 2%, 94X, A Az, ¥R
5ol Jon, & Ao AkgH FFAR(hot air drying)
£ AHStE 4ovl= gt A oso] sAlo EAshe
SHOEA AZ0] gt $EAA D FEEAHE Aao] 9

o R A¥S RFof AEF9 A7 HES THeotA gt
(Barbanti 5, 1994). €3 A% = Y7149 &HE 18}
of Hl-go] H|w A AFsto] 7k5 FopfA F ‘?-5143}7“ ol-&
=1 gloH, o] A= Sl= 4
o] EFAXVY A== 7MY dubEel A

2009). o] AxHZ 7t FAE A% 7]&% é—*l?l
o AZBH7L FHUA, HiEEH= E39Y Oaﬁ%kol JdBz
oA mgo] R ©o] 9la dFol i A&

U 5714 o] gaEo] ¥ &4 FHA #HAS *
< 599 59 ZA™C] UtHlee 5, 2000). E3h
polyphenol oxidasel 95l H&3}3E0] 45t 24
Aol HebdS ABAdsaA Aol HAsHA "Hck(William
5, 1986). A7 Fute ﬁfﬁoﬂ gt AtE+= Kang
(2007)% Kim 5(2007) 591 €%, A5 o s2A% T4
o= gukE 7AXsto] JuEde #4 EA4=

E o2 dxo] o mXl= JFE BAT Bt
1, Choi®} Lee(2012) 5°] AZX ¥t AZXE Ysto] 55
9 Az 24 oq—_rLﬁ} H7} Qi vk T 2EES AT

H

b

Jung 5 2016) S} 505, o148 ATEE A

2 AZY $50 A% 240 U2 Juet viso] B 5

X dale] i A7Gom, A% F EY FIS AT A
A

RS EUCEN AXRES EoI7] A& dx A o
¥t AAe 9 7 22k sl EtHBozkir 5, 2019). &
A2l 34(thermal processing)ol= @43 (hot water),
g12]7](blanching), 571(steam) 52 7H LRHA QI W
9] AHCheigh &, 2011). E3}, el ks &efolA
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o] A2 aaZQl HrtyEo| s dojdtial HiES]

o, £o AAFLEN AAFE AT AWS AT
4 Q= v]@4 2] 34 (non-thermal processing)°] Atk
(Samaniego-Esguerra &, 1991; Sojo &, 1999). HX|
7] (blanching)® % 845 EZASAOEZHN AAHA
0], A% 5 #4 W3E Haslely] 5 Eol o]&
Q\:}(shlm 5, 2010). A9EY HAY € 5302
o] o] &HI = T% B (steaming)E T4 AHES]
AP E o] A2 FELE HIE oPISHAU =R
FES ol 23S gysto] FRARY 52
=3kt = gKHKim 5, 2013). o] Zo] A3t oH]
Oﬂfq{-L]J:_ ‘:'FL]E]-‘(_')':]-X-L 0303:‘5_]-14 E/\‘] UJ %u]i _Z_X]J\]E’E]
g SIAIE Wi 2 ARkt A2l ANkAd &4 A5t

f°ﬂ 3%o] B0 et 7o WA W

I

il

o W% AR s7eA Hefe 42 0
SPA AT 4 S AP A, 245 A, P
7, Z2)EL A Yot vhs Sefolro] Hg3He

A dl ‘_—_1117]»—5 o]:_‘-j_].g}

= [e]

q
A SRS PAY & e

2.1. ¥gHE ¥ B2

& Ago] AMget Fupet e 201849 o] thEnt

Eo|A 7t 2 Fdsto] AH & EAE AASL A
Sttt the2 HAE AASL &F 2 mm FARE &eto]
A51lon, gui= BXE FHOE 16682E YHH
Ad 3, gt AAY & GFAXE of & Ade
127109, Ag+of gt Ag2 Table 10 Yehy it
BLO, STO, BLG, STG= @A 2ol &3, WWO, CWO,
WWG, CWGE HIFA o] &3tk RAW 09} RAWGE A
QJet AP WE 50CE AAE IEAZ7](BL950903,
Gumbok Stoke Co., Ltd., Seoul, orea)oﬂ HA A LA
GA B 24417 B FFAX =T 7 E A Al
h A LEe AR EAES B9l P -5 21

og Z2%d Aot pH ¥ 7 192 o, Ak, 31
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Table 1. Sample labeling and processing conditions

Label Treatment

RAWO Onions without pretreatment and drying (raw materials)

CONO Onions dried in hot air at 50°C without pretreatment

BLO Onions dried by hot air after blanching at 80C for 30 sec
STO Onions dried with hot air after steaming at 80°C for 1 min
WWO Onions dried in hot air after dipping in warm water at 45C
for 30 min
CWO ?nri]ons dried in hot air after dipping in 8°C cold water for
r
RAWG Garlics without pretreatment and drying (raw materials)

CONG Garlics dried in hot air at 50C without pretreatment

BLG Garlics dried by hot air after blanching at 80C for 30 sec
STG Garlics dried with hot air after steaming at 80°C for 1 min
WWG Garlics dried in hot air after dipping in warm water at 456
for 30 min
CWG ?al'r]lios dried in hot air after dipping in 8°C cold water for
r

=4 RtE 3 E4ols E47/(NSG-1002SS, Hanil,
Seoul, Korea)Z 49 A&7} AFEE T

22 258 L +2E4r 5

AT 74 AR 2 g= F5to] A9
(FD-720, Kett Electric Laboratory Co., Ltd., Tokyo,
Japan)E 103CE 445t S7s13loH, Alg+= 33] §Hs
S5t 11 gk ottt R EE RS
7|(Hygrometer, Rotronic AG, A2-SET-HP, Bassersdorf,
Schweiz)oll A|ZE 50-60% A& T 33| ¥H& ZHsto]
1 Ytk Aokl

28 247

23 pH Z 7184 252 5 &

pHQ} 7Hed 13w o A Al BT St mt

Bk A7 2 gof 1489 Gl S5

|HZ AR & ARESIYITE pHe Al
HI5H A pH meter(Orion 3 star, Thermo Electron
Co., Waltham, MA, USA)E AH&sto] 745ttt 718
A 1FE S 2 A (Master-e, ATAGO Co.,
Tokyo Japan)i =750 °Brix® YeFHoH, pHE 7F
|4 137 I e B AHSE S8E ol B
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= WISk gt

2.4 MEof ZtHe =X

EUNEE B3 BAIK1=97.79, a=-0.38, b'=2.05)
o2 BAYH colorimeter(CR=400, Minolta Co., Osaka,
Japan)E AHESIIT A& petri dishe] Higo] Kol
UA 7 &, FURHY MEE 153 HHE SFE o,
BAES 018519ty L' lightness, a<= redness, b=
yellownessE UERH groloh. 7 A2 Aduiet dris=s
El9] M2 Bole] Yol AR=v Aa2+ Ab2+ AL 27} A
Z59loH, Z¥HE (browning index, B)= 243t L, a,
b3 ol-gste] g3 2 4o A& tHRuiz 5,

2012).

_ a | (L7+16) 4

X_X”(500 116 )
_ (L7+16) |5

Y=T1.( 116 )

. —b  (L7+16) 4

Z_Z"(zoo 116 )

P S
(X+Y+2)

~ (2—0.31)

Bl= === 100

Xn=91.97, Y,=93.8, Z,=107.98

2.6, SH=Y sf5E 25 58

A% gt 9 nks &EfolA9] FHks B3 (total phenolic
compound, TPC) & £A517] fldf &2 AXs}
Aok 2T A= 2 gofl 75 38 mLE H7iste] 1A%
B¢ 40T, &9 70%= AAE 231 IAY7](40kHz,
Daihan Scientific Co., Ltd., Seoul, Korea)s AM&3}
&3t 552 Whatman No.42 o3}Eo] A|gjo
& ARESITE TPC 9Fd2 E45t7] fIsl, sl4E Ao
50% Folin-Ciocalteu reagent(Junsei Chemical Co.
Ld)E 5% ¥l 383 G4 FAS &, 10% sodium
carbonate(Na;COs) €94 1 mLE F7Iolo] 1A17F 594 A
of WrxJskitt. UV-visible spectrophotometer(Evolution
201, Thermo Fisher Scientific Inc., WI, USA)Z 750

https://www.ekosfop.or.kr

nmoA 9] THTE 245191, gallic acid(Sigma chemical,
Co., St Louis, MO, USA)Z standard curve® 21459,
TPC THmg%)< ettt

26. 048 + 5%

A2 o] oE dx g 1 ks A= ot
H7] 9o HiE 2o 4 Qe v, &3] 2
aro & B4t A&+ polypropylene &2
A HH(10 cmx20 cm)oll 70 g4 @A UHI FH 15C=
A F7|0A AFSHAA 45 HE0E nBE &
A9t BaH bagoll A& 70 g BHH 0.1% HE
4(Difco, Detroit, USA) 280 mLE #H7Islo] 587F
stomacher(WS-400, Shanghai Zhisun Equipment Co,
Ltd, China)& ol-&ste] #AAZ] & EA4of AHESIS]
ot HoH HESE o]8sto] 10-fold 3AHo R TAE
2 A3 & 7 34 FEoA 1 mLE Fotq A% 10 cm
petridishol A&t AEE petridisholl YuHAlHF 4
Z24g 93t Plate Count Agar(PCA, Difco, USA)E <F
20 mL A= B0k, #3o] 4 g% & 3t Potato
Dextrose Agar(PDA, Difco, USA)E 9F 20 mL A& &
Foto] Alge} HixE & Sototo] EFH the Gt Al
37+1T incubatorolA 36A1ZF, H8°] H ER= 25+1C
incubatoro| Al 5UZF v & IM FEYE A S5tk
log CFU/go= Yetilth. A2 Z¥7 A% 04t 4524},
820l A5ttt

2.7. 5T

Tsa ke Al gt AAPEe] S8 A €1
FHE 1299 AEYStY HES s HAlsHlH
A2 270 g A% AlE] tiet F4%s S| 9
A& F RAWOS} RAWGE Al 10719] Algrtos
Pt M(color), flvor), T 2% appearance),
Z 2| 7H(texture), A¥HA 7|3 %(overall acceptance)E
A FEOE HAASIlH. 2 AR ek 7Sk 7]E0
2 74 AT iE £, 5-61: 22, 43 B,
2-3% g, 1A v e E UElen, 24 ofsty
Aee 488 77T gl 208 wasiyit. £ 54

A A&t Aol fldele] WAl AR

(R )

N



Quality characteristics of dried onion and garlic slices with thermal and nonthermal treatments

KNU-2021-0014)S &3l HAsH|

2.8. &A=/

RE AYe 33 ol whasle) AT

2 B BE

A= .

—

7, 1 A% 3

HAE HA|(Mean+SD)stich A3#7t

23 39l 794 Zol7k U=A &Ity Hste] SPSS
program(IBM SPSS Statistics, version 19, IBM, USA)
o]-gslo] EAHEA O] Duncan’s multiple range test

(p<0.05)§ AR,

|
A" J
‘l“‘ﬂ_%}\o yu

Z gt getolaet Ax vk &

J%+= Table 29 YEFHTH
23t AR B dk= 90.68%°]1L Bt
1%E 9F 24% A= Yo7t o= H Bol T

)
< 0606.1
I AU CONO2 25.28%, BlO= 25.99%, STO+=

24.99%, WWO+ 25.58%, CWO+= 14.08%% YL

o, CWO7} $9do= 717 o
735, BLG7} 20.43%=, CONGEt}

4he el sl
O SEUFS U

Eflio] AXE sHA 2 AfET A% a8l HojR
. o= BLOOIA = AR A3/de HAth webA gt
9] A% Ax &2 CWOZt 8o & =74 Uk,
mHs BLGE Astales A% Few 74H9.30-13.96%)
ottt Kee9t Park(2000)9] HioAx Eoﬂ 7] A
g e Axsige W, FEIde

0.6% #ase 2e AT 4 A ol B2 Ohﬂr

J

=

= g 4% 9 Ao] Mﬂnw
AZSE7 Z7517] o], Webd, AZMGSEE A
z A AAee] JEHoley ¥ 4 %E}(Keesa} Park

2000; Lewicki, 1998).

AE9 FEGATE YRS F4 2 AL o
o] B olyaKKim 5, 2002: Kwak &5, 1998),
EAok= a4 &4, H8A 4R} S ol A4
A YFE vABZ(Kim 5, 1988) TEIF L+ A&
A A eE AFshe S8% 94 F stuo|tt. R
A B4 Ay}, gkl 3¢ CONO(0.41), WWO(0.37),
BLO(0.35), STO(0.34), CWO(0.29) &0 & YEhton
AAYE 514 L& CONOY 48 FALr} Gozog
£ CWO7F @ASHA R AL gRIstyt). vk 3¢
BLG(0.42), CONG(0.37), STG(0.30), WWG(0.26), CWG

i)
i o°l‘
2,

I

Table 2. Physicochemical properties of dried onion and garlic slices pretreated by various methods

Samples” Moisture content (%) Water activity (Aw) pH Total soluble solids (°Brix)
RAWO 90.68+0.34? 1.00£0.09° 5.97+0.04¢ 0.70+0.06°
CONO 25.2816.11° 0.41+0.07¢ 5.45+0.01° 5.00£0.10°
BLO 25.99+3.61° 0.3520.04° 5.29+0.02° 5.00£0.00°
STO 24.99+1.13° 0.3440.05 5.43+0.04° 5.20£0.12°
WWO 25.58£1.10° 0.37+0.01% 5.53£0.04° 5.10£0.12°
CWO 14.08£2.85° 0.29+0.02%* 5.45+0.02° 4.30£0.31°
RAWG 66.11+1.61° 1.00£0.00° 6.64+0.02° 0.80+0.00°
CONG 13.9614.52° 0.370.03° 6.19+0.06° 4.90£0.10°
BLG 20.43+1.73° 0.42+0.02° 6.06+0.03" 5.100.12¢
STG 9.30+1.30* 0.30+0.02° 6.25+0.02° 4.80+0.17
WWG 12.9343.07° 0.2610.02° 6.35+0.12¢ 4.8010.12%
CWG 12.85+2 53 0.22+0.01° 6.27+0.03° 4.60+0.06°

UShown in Table 1.

2Each value is expressed as the meantstandard deviation (n=3). Means followed by different letters within the column () are significantly different

(p€0.05).
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0.22) =22 yehgon, Jutek= 2 BLG7F CONG
Hot f93 0% o} blanching AA 2= 742 vlsk
o A% ihso $RUPL B o 42 2 4 99
. 9 58 A D ] § AL el 4
2] 0 7|0, Wk FPJu} FLZo] HPA|7]=H)|, o

g £07 $8o| 3457 wiEo|t(Halder 5, 2011).
Ciurzy'nska 5(2021)2 red beetE thoFst A7t} 2%
ZZA9A blanchingdtl AZXFS ofj, SFESAHEE U3
A FAG 20T Busiglon] ok B AT
7o} 9 AbelgiT). wEka] MEbE o2 blanching WA S
A5t steaming, —’F 24 AR AAT = EFUR A
T B dad] FFE Fol A Pl ol 2
Aoz A=Y, 1 HOWE P 3 R o7
FHEE YEd CWGS CWO7} vAE F4] ¥4
Z gatAo|gtn djAt=EC)

2 Q7o) AN At dEe goy, 3EAE

A7} SEE BE 5997, 25 A 2

Bes b ek u} 2AFY Edo] 2L AL

.|.4

_4

Horlo
lo

Ak

32 ]/g/('l _Zo-'/ ,0/'/

AA o] }E AR g} vy &alo|A9 784 1F
£9] F=F2 Table 201 Uetdlth. Az A $E5HFo] Ha
sheA oputel vk WE gAIR 5 7heY wPRol
A5 Z7leke AL 18t 4 Qi) okf AR &ijo)
A9 FE CWOE AQsties FARH 7184 1 3& &%

2 e 2 H(5.00-5.20 °Brix), CWOx t& A% Az

Eof vlg] foFoz e 7kl 4.30 °Brix¥ith. O]
& AA A Al SdG dgo] FAFEG 9 2% Hh
St Kee®t Park(2000)9] HioF GARRE Aot
ol Az o)A thE ARE H|g| 2&; A7t HA
6}04 +84 ol AAHoR &&E[o] TE A5 v
W2 7MY 1R ol UERd AoE Belrh vhs A
% &eo] A9 3L BLG(5.10 °Brix), CONG(4.90 °Brix),

rlr

l_.
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STG(4.80 °Brix), WWG(4.80 °Brix), CWG(4.60 °Brix)
£08 Uehgth %ut A% &eto|Ag npIZIAE CW
A7t FolH o g 7P W2 M8 1P E S UE
Wom, BLG7F 7P & dEe EJth

Axeo W& Az gt vhs 70|~ pH 24 2
+ Table 20| Yelfth. &t Sefo]lAes ZAREHA HY
A0 g RAWOET pH7} Z4stgint. o, BLOS| pH7}
5.29% fo80g 7P W2 AFE HlAL, STO, WWO,
CWOS2| pH 2 5.43-5.5302 FA 2|7l CONOSt A
SIAY =& gk Btk 9] A& 5 skl glutamine
o] &7} AY=HA pyrrolidine carboxylic acid”}
A=) whet pH7F AaE il H 11519 2 H(Clydesdale
5, 1972), ol w2t BLO= F&si7t 7 @ol 23«
< & 5 ASith v ARolE Futel fARE
%3l BLG7} 6.06% 7H 22 pHE H3ith w9 A
249 alliing EA27F AP=H AZx7t o= HA
t2A o= o] A=A Alo] F&< allicind} 27 24+
pyruvic acid ¥ EYolE Eofj=w, o] IFofA At
7F wor o dgt &€ tiMishra 5, 2001). pH A5t 9
A= 1] FH|(flavor) &0 B2 932 WAH, 7]
D=5 AotAlZ £ oty nhaE o8t AE ol 3l

T &

P

o c

E

A AgEo] € 4 IHSon 5, 2008). WA pyruvic
acide FUAHES SHoh= A Hr2: gol o] &

1 ok Schwimmer?t Weston, 1961). CWG(6.27)2}
STG(6.25)7F CON#} 71 RARRE ghol yebaZ gelstal
7] Pl CWet ST AA2] B pH FaFol oJsff Az
tE9 £/ ot Bidks 34 ¢S ZAC0E Hh

3.3 ME

29 W AN AF 1R A FE e BgoE
MEL oy BAS WHHE o Fa% 89 59 sh
o]tk Table 30 TRt AHE & Gt A% Letol2g}
ohs A% &efolrd MEE 24 ANE ek %
e % 95 4 7 PASIG 4, B, e
71t Aoz vehe ot B

rlr

\_

o w2y e &“;OE WSl AL 2 % e
™
=

HAAYEA A7) 54 BG4} u8E A



Quality characteristics of dried onion and garlic slices with thermal and nonthermal treatments

Table 3. Color of dried onion slices and dried garlic slices pretreated by various methods

Samples” Lightness Redness Yellowness Color difference (AE) Browning index
RAWO 74.4445.35%° -4.5540.32% 17.96£3.10° 0.000.00° 20.44+4.49°
CONO 87.09+1.69° -0.340.34° 23.410.94% 14.99+4.93° 27.98t1.57%
BIO 86.09t1.62° -0.8210.27° 24.34+1.24° 14.48+4.42° 28.84+1.87°
STO 77.24+0.98° 1.6440.38" 31.15¢1.85¢ 16.73t3.73° 42.08+2.78°
WWO 85.87+1.95° -1.01+0.43* 23.59+0.81% 13.9415.75 27.87+1.44%
CWO 86.54+1.49° -1.2240.25° 22.32+0.71° 13.8345.52° 26.08£1.11°
RAWG 65.99+3.78° -2.89+0.48° 34.5315.33° 0.000.00° 46.306.67°
CONG 89.19+1.49° -0.77£0.19% 17.34+1.02®° 29.5143.21% 20.39+1.27°
BLG 86.120.84° -0.68+0.26° 24.781.52° 23.2743.25° 29.4511.80°
STG 88.3611.32° -0.25+0.32° 20.0441.34° 27.403.16% 24.00£1.90°
WWG 87.00+1.79% -0.05+0.36" 18.8240.87° 26.89+2.97% 23.10£1.30°
CWG 88.3742.74% -1.0440.37° 16.37+2.30° 29.68+3.44° 10.18+1.84°

Shown in Table 1.
2Each value is expressed as the meantstandard deviation (n=3).

IMeans followed by different letters within the column () are significantly different (p¢0.05).

7t Qlo] AE9 Ao =g & & oy, FHHS
A= A9 B 2 It F4S oA = A
tH(Shin 5, 2016). E3t, o|2j3t A¥b= Futo] 12 A
7t 235]8 HAZ I & o= Hong 5(2004)9 4
i AXEAcE Jub A% &EolA9 AL PEE et
U= L'z WWO, BLO, CWO, CONO(85.87-87.09)&
FoH oz Fol7t Qi out, ST(77.24)7F w9402 7t
A 2 7FS YEhY steaming AA e Juto] 7|5 of
A HEE A & S Uitk JHEe} FATE Ve
L a, b’ £A4279 CONOE} STO7} thE A7t
Hg] fo)H0 = w2 ghE Yefo] 4% AxX & 2ol
AloHA Aol ZA02 Uttt AR Mo gt
AE $5Z STO7F 15.73°0.8 7Hg &3ten, CWO+= 13.83
o7 7} 3L 7S H 9t} Browning index AHE A}
A e AFS Uehfon, STO7F CWORTH 1.61H

—

ol &2 ZWHL7t YePgTh Steaming¥ 22 A=
UG otu| 7S 2L FFHE Abolof] dojub= Maillard

reaction 57t caramel 3t ¥Fgo o3t Fute] AW
9 0 71tH(Choi®} Surh, 2014). ¥FH WWO2SF CWO= 7}
92 ATl G E YeY, 24 2 W4 A7)
A2 A g9 48 A = AR Held HE
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Aotd o= Aoy} AkAeko] ARst hgof ofsf &AA
Ql Zwo] dofjut=t], &l AA k= AHE FO=H
AbazdEo] Apekd Hut ofye}, gut Aol o5 &4H

W ATELY 5471 529 Zo] B Al
Aelo] AAFoZH ARo] AAE & AHKee} Park,
2000).

Ause] A9 L) a, b'E 65.99, -2.89, 34.530]91°.
o, QFAZ Al BE MEO) L' age 571 b fast
L %S BHAoh L*ghS BLG7F 86.12& |9lFoz 7}
& 2A UEen, g AZAs AfolodAe & A
o] YePA| ¢kttt gl ApbHoz Ax ) Avis
(RAWG) &9 @i (b)o] Mol 717t o= up
HAEA 34.53904 16.37-24.78% | Zr4stqich nhis
2 gmpet t2A AR Al 9EREG 2, FHsks Ao
ofue} o gr2Mos HAMEQIh Axol ofsf WAgst=

oA ARGS £ 4 Uk VA 23S AHEGS 1,
A% o} thse Ho] AubA 7 SEe] 2 GRS v
o Aoz Holn, Qb agh vhee gl AN A5
G7h e 20 AT AT Uebd A%

B
ox
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ot nhz9] A%, AvAES AHy} ol H AEZ 73
Hog gZtot= ACE wotHrh waha 2 AFoA=
A% Al RAWGS} |t GARE Mo MERT= BIZF W
2 Ae HH9| AAe ey ®okth. CWGE b33} Bighol
oS- A yehg 4 @4o] 7MY Eol JAEoH,
BLGS} STGE b'gto] A93] &7 ey, Zo] 13
AL & A A% k9 AE 2 CWO7T 29.68
2 7MF =94, Browning indexe 19.18% tj$- W2
#Z Hoh olZel 4= ¥4 JA & ARH v
ZAdlo] Zol51l, Q58 H2MoE HARGSS on
St} E3F BLGY ZW=7 7HE #A UEhd, xR It
&ofo| A% HIRg P Bt vhs Wil S5k
TEE Alol9] FFEHgE 71 27t 5245 TS
EX ==, & o2} 2R Y7V E 71 EEE Aol
o Maillard Z® ¥-go] 28227t £9H vk T
£ 7H53E 7] W Eo|th(Sikorski &, 2008). wHEkA &
FTAZXE B9 4o, vk AX &TolAE AXY A 7
Ho| dhysto] A E & blanching® steaming H243}
ofn] W= M2 AAY7 7P AAT ACE AlgH

34. SH=Y s/8E &2

A E Dot A% df oAt A% vk &7
o|A FEE9 FHEA IFE AFL Fig. 19 Yt
THeA RrE2 OUd +29 BAFLE phenolic
hydroxyl7|7} Slof ¥ 4 7|&} Adf EAE3 Ao}
= B4 7MY, A 83 59 oheret g |
ERHTH(Scalbert 5, 2005). g5+ 4%, RAWO, CONO,
BLO, STO, WWO, CWO+= Ztz}F 7.11 mg%, 44.61 mg%,
42.19 mg%, 44.09 mg%, 42.56 mg%, 39.70 mg%h=
Bttt AYute 2 o RSk ol 5% 712
2 ZH= s gl Ax g 259 vlo) 2 W
Atk o2 AA A= FAEAQl CONO & Aol 7}
AoH, CWO =& CONOO| H]sto] oF 11% 4ot
of, 7M¢ 22 & E¥E ke e 7T ol &
of 7 AAIZE A =0l AAY F HmdEel IA4
L25HAE 7FsAol Aot Yoo 5(1997)9] oA tf
&3t A GHj(elgtE, HEE, oHZ, olNE, B) FollAl

of A%t Jute] EelvlEs ggol 7H RA e £

£ A

e
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Fig. 1. Total phenol contents of dried onion and garlic slices
with different pretreatment methods. Abbreviation are shown in
Table 1.

AT AE FAXHT £ 9t

Az 19 Aok W&o IAAFE CWGY F&&
o] 7k @2 = IgE S Uedth Chang? Kim
(2011) 59 A7) oot A7 4 GFARE AA A
28 29 nkz9] 4% Edus o] w%ton, ol 4
A7 Fo vk W 3Eo] EHE FPES AT A
oz sJHEty BUsALt Kim 5(2010)2] Aol oJs)
H ozl AT A2 IS AXHA 7 vhs SRME
o] 27 g 9 JEo] &&o] golsA 1L FE F4ao
o ARl AR 550] o]FoiA)7] w2 ¥ EH|
& ol 37Ietttal Barskgie). whetba] o Af2]oto] o
3 AYE 7HF AA 71 CWG7F 45.44 mg%Z CONG
9] oF 6% #AstloH, 7P Fe HE StE s U
ot whebA, B4 A A A2 AR 994, 7164
SAS TYAF. sHAE o3t SAdE Efotal W
12 AA )= FAE o] tis) $ESE A4S et
tRso] 247k 29.3%, 40.5%2 W% & YEhden® Ax

u!
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clols0) Qb 2, £ 2 0] 2 Table 461
eRAT o) B9, QbAE 5 24 ﬂr RAWOE %
719 1.58 log CFU/gollA 83l 7.17 log CFU/gC&

o9 =A S71er e, CONOE v,wgg Z7)5}0] 8
Z 2o 3.28 log CFU/go] YutA|l#o] Ueldt}. BLO
9} STOE: %7] YutNlF St Woto}, A& & dukA#
7t facte A% EAoh £ WWO2F CWO= 7\1
2] A% Alate7t o AF Aol vls) 459] gast A

£ 5 ot AR 4FAREHE BE AAEAE] XH%L
%l CONOX T W2 ARtAlF =5 Hof, G37% o A
A& gt Zlo] Al & o] fo49 =2 FUS A

o= AtrEh e 2R 9 50| & 74 21, —7::7]01]
£ BLOSF STO7}F Z¥2} 2.46 log CFU/g, 2 79 lo
o8 =4 Uehgor, Mutgoz A3k

o7 ¢ko}, Ax Yu} &Elo|A9] §X W Fgo] ol
A7t & JFS FA Eokt

"o A5 Al 5 24 A3, RAWGE 2.57 log
CFU/gollAl 5.25 log CFU/go& o808 F7I5t3H
o, 1 7R YR W9t o]+ ATt Hlsto]
nRs9] o] oF 24%U Woby] wiERl Aoz Azt
HTable 2). A% ubs Fo|A+= FA29 CONGZ} 8

F B4 M B2 Al 7t YERoH, Xﬁiﬂi +3
Al BAEFEG nPE 7 gacte BES HY
Choi 5(2018)2 90-95T, 30-40% HA|7] A] SAF
10>-10* CFU/g W9 #4513 A#FE 10'-102 CFU/g
Tatso] oA S HA WY v A 53 a0a

B5IET ol £ AT ARt fAE S B

E3L STGRF WWGE A% 432742 Ags] W2 Al
FE Ueho] gute] Feek= 2 A9t ax 9 &%
Bo| 4= A At gt FA LR HEo] Ao
232 gk o AAYE B aret Fgo] A% a3t
£ E 4 Atk Ku 520062 AAg] vo] e 734
o] & HBEY A 5t M 22 AAY TS

Table 4. The number of bacteria, yeast and mold in dried onion slices by various pretreatment methods during storage (log CFU/g)

Sample” Bacteria Yeast and mold

Storage period (week)

0 4 8 0 4 8
RAWO 1.58+0.29%% 4,810,059 7.17+0.02 1.53¢0.10° 5.08£0.03® 7.46+0.26
CONO 2.210.28 2.59+0.66° 3.28t0.11°C 2.270.20% 3.400.33% 2.310.15%
BLO 2.44+0.12%® 1.870.09% 2.02+0.10° 2.4610.25% 2.47+0.48" 2.50+0.05*
STO 2.39+0.11° 2.3840.13%* 2.2140.29° 2.79+0.03% 2.06+0.10° 2.9340.03°
WWO 1.88+0.08°* 2.07+0.55% 2.2240.12% 2.22+0.16° 3.1740.18% 2.130.24*
CWO 1.4740.04% 2.42+0.20°" 2.35:0.05% 2.74+0.09® 2.34+0.20%° 2.830.09°
RAWG 2.57+0.04% 4.54+0.03%® 5.25+0.04% 3.770.34% 4.44+0,02® 5.00£1.08°
CONG 1.78+0.76" 2.6740.02 2.18+0.20% 1.95+1.09°* 2.7140.16%® 3.45+0.00°
BLG 1.52+0.09°8 1.47+0.06™ 1.83+0.26™° 1.41:0.07°* 1.90+0.30%® 2.09+0.36"®
STG 1.07£0.08% 0.98+0.04* 1.63£0.16% 0.870.20°% 1.03£0.01% 2.180.07°%
WWG 1.05:0.04% 0.95:0.04% 1.40£0.46* 0.9210.03%® 0.6810.07* 2.0110.06%
CWG 1.60£0.10°* 1.66+0.01% 1.54+0.25% 2.0740.02°® 1.57+0.03% 1.32+1.21%

Shown in Table 1.
2Each value is expressed as the meantstandard deviation (n=3).
IMeans followed by different letters within the column (9

42

and different letters within the row (*°C

) are significantly different (p¢<0.05).
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steam A2 WHoltt AFstct. AAE A9 #
A7 &3} o]QJol &, STG, WWG, CWGY] A9 E3] A%

HEo] v H Fof EIF SR Woly] B
o oL FLo] YEYS A0 HoltKTable 2). A%
HOAZoJA AEHE vBE 57 <& 10%-10° CFU/g
(Francis &, 1999)°]2ta H1 % Hio] Hlsto] 2 A4 2
oA AetE oz v nlgEo] A AEEHAU. ©f
= AAE, dAHHR) 7l~a SOl 9%t gFog Holn,

Hong 5(2004)9] 23} F-AFSHA T

3.6 #5% &

W7 Ak 12789 WA addo] Bkt s
] BatgtE Table 50 Wepdlth. gutet vk 2%
T 227 FEAA Be 1 724F Aol7t el o
=0l AAE 24 8 Ao F 23] 7|9k
A T 7IAA EE 202 Hldk. Futo] A9, ot
A 713 % &4 BLOZ STOZF WWO, CWOe| H|3]
HlA S ghe YERIATE fofulet 9] Alol= e
WA egsttt. mhee] A, At o d=olA BLGZE
oFoz Yurte Br7tE WY CWGCE WWGE £
B7He ot ¥ ® &5 A= vkl 23] 03'6&5 =
A F= Aoz Eolrk Fi & gt gefo| 2} vt
= g0 s E9 BLG®} BLO7F fi

-
—
3 Ao

5| 7PgAE7E A 1A AL A B
N1ESS ﬂﬂ SRR ‘I‘ﬂﬂ% shd —Erﬁﬁﬁifl’r Faglol
].

cﬂip} ;\(_]_‘Gg‘ﬂ_‘:]'% E_T’_(K'm E 2004b Kim 5, 2012;
*%‘.“53} ES, A 7] 5o
A WWGF CWGE 2+t 5.08%, 4.928 2% H|uH &=
o 42 dglod BLGE 3.25%423 Fde= 7%
32 B7FE wotth et v E—r Texture o)A
L Lo ZL o]k Ho|x| Yo} IEAZ AAT} A
o] u

7 urzo] 27+ Hgle 0107] A= g AoF H

£ Aol gutel ihso) ABAR Sefols AEL
A A BD ARG 99 AP xS AgetuR

At Blanching, steaming, 25 AA], Y4 AA] A

AAe] 2ASS 9 = AF AzAT, olsjst

Table 5. Sensory scores of dried onion powder by various pretreatment methods

Samples” Color Flavor Appearance Texture Overall acceptability
CONO 4.00+1.35% 4.08+0.90% 3.50+1.57° 3.58+1.00° 3.67+1.30®
BLO 3.9241.24° 4.08t1.17° 3.8341.19° 3.42+1.00° 3.83t1.19°
STO 3.92+1.56° 4.0041.28° 3.58t1.62° 3.25+1.60° 3.42+1.38%
WWO 4.33+4.17° 3.92+1.08° 3.92+1.08° 3.50+1.24° 4.25+1.22°
cwWo 4178119 4.3341.07° 3.83+1.27° 3.67:1.16° 45841 24%
CONG 5.00+1.04° 4.25+1 54% 4.67+1.16% 5.00+1.28° 4.33+1.15%°
BLG 3.25+1.76° 42541 54% 2.9241.16° 4.50£1.31° 3.25+1.36°
STG 4.08+1.51% 4.25+1.20% 3.75+1.42% 4.58+1.16° 3.9241.31%
WWG 5.00£1.13° 4.67+1.23%° 4.9241.24° 4.75¢1.29° 5.0811.38°
CWG 5.33+1.30° 4.67+1.15° 4.75+1.14% 4421167 4.92+1.08%

Shown in Table 1.
2Each value is expressed as the meantstandard deviation (n=3).

IMeans followed by different letters within the column () are significantly different (p¢0.05).

https://www.ekosfop.or.kr
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y )¢ ¢

REE

L)

CONO

g (( C

CWO2 CWG7} redness?t yellowness7t @A Uet
Zro] JAE AL ¢ 2 99t} HhHo| BLOF BLGE
B AIZEI AR 112 AejE]o] 27 AP} A6l
QI FHo| AR A FAdo] WAsIH. CWO
o CWGE thE A== vlsf 7HA 13 & g <F
ZF @okou pHet dE LAY oA & ZolE YEY
A &t ES B Aol A gt 22|17
F A oA A ARHY 7] S oA 2 HS

=

44

VB 20l FE A oA 2
Zolet. T3, et WA A4 7ol 4
A Hols, Mot A7, A HY &

A AoZ HIT

o o mlo
>4

)

Conflict of interests
The authors declare no potential conflicts of interest.

https://doi.org/10.11002/kifp.2022.29.1.34



Korean J Food Preserv, 29(1) (2022)

Author contributions
Conceptualization: Moon KD. Data curation: Choi JY.

Formal analysis: Jeong SU, Gwak DH, Kang S, Han §J,
Kim HJ. Validation: Choi JY. Writing - original draft:
Choi JY. Writing - review & editing: Kim JY, Kim JS.

Ethics approval
This research was approved by IRB No. KNU-2021-

0014.

ORCID
Ji-Young Choi (First author)

https://orcid.org/0000-0002-7854-9277
Jiyvoon Kim
https://orcid.org/0000-0002-7995-360X
Jungsoo Kim
https://orcid.org/0000-0002-2952-1067
Saeul Jeong
https://orcid.org/0000-0002-2972-0461
Da-Hyeon Gwak
https://orcid.org/0000-0002-8430-1809
Seok Kang
https://orcid.org/0000-0003-0509-8580
So-Jin Han
https://orcid.org/0000-0002-6461-0620
Hyun-Joong Kim
https://orcid.org/0000-0002-2978-5441
Kwang-Deog Moon (Corresponding author)
https://orcid.org/0000-0001-5277-3345

References

Bae JH, Woo HS, Choi HJ, Choi C. Physicochemical
properties of onion powder added wheat flour
dough. Korean J Food Sci Technol, 35, 436-
441 (2003)

Bang HA, Cho JS. Antioxidant effects on various

solvent extracts from onion peel and onion
flesh. J Korean Dietetic Assoc, 4, 14-19 (1998)

https://www.ekosfop.or.kr

Barbanti D, Mastrocola D, Severini C. Air drying of
plums. A comparison among twelve cultivars.
Sci Aliment, 14, 61-73 (1994)

Bozkir H, Ergun AR, Tekgul Y, Baysal T. Ultrasound
as pretreatment for drying garlic slices in
microwave and convective dryer. Food Sci
Biotechnol, 28, 347-354 (2019)

Chang Y, Kim J. Effects of pretreatment and drying
methods on the quality and physiological
activities of garlic powders. ] Korean Soc Food
Sci Nutr, 40, 1680-1687 (2011)

Cheigh CI, Lee JH, Chung MS. Quality characteristics
of vegetables by different steam treatments.
Korean J Food Nutr, 24, 464-470 (2011)

Choi B, Surh J. Effects of heat treatment on the
quality of the onion juices prepared with sulfur-
applied onions. Korean ] Food Sci Technol, 46,
189-197 (2014)

Choi DJ, Lee SH, Kim CB, Yoon JT, Choi SK. Effects
of CA and MA storage on the quality of garlic
(Allium sativum). ] Kor Soc Hort Sci, 43,
703-706 (2002)

Choi HD, Lee HC, Kim YS, Choi IW, Park YK, Seog
HM. Effect of combined osmotic dehydration
and hot-air drying on the quality of dried apple
products. Korean ] Food Sci Technol, 40, 36-41
(2008)

Choi IH, Lee ET, Nam SS, Kim CW. Study on Allium
crops situation to onion, garlic and welsh
onion. Treat Crop Sci, 7, 570-586 (2000)

Choi IH, Lee GD. Monitoring of the steaming and
drying conditions for onion dehydration. Korean
J Food Preserv, 19, 703-711 (2012)

Choi JB, Cheon HS, Chung MS, Cho WI. Pretreatment
sterilization of garlic and ginger using

antimicrobial agents and blanching. Korean ]

Food Sci Technol, 50, 172-178 (2018)

Choi JB. Prevention of tissue softening of retorted

45



Quality characteristics of dried onion and garlic slices with thermal and nonthermal treatments

onion by long time, low temperature blanching
in calcium solution. Culi Sci Hos Res, 20, 54-64
(2014)

Chung JY, Kim CS. Antioxidant activities of domestic
garlic (A/fium sativum L.) stems and garlic
bulbs according to cooking methods. J Korean
Soc Food Sci Nutr, 38, 188-194 (2009)

Ciurzy'nska A, Falaci'nska J, Kowalska H, Kowalska
J, Galus S, Marzec A, Domian E. The effect of
pre-treatment (blaching, ultrasound and freezing)
on quality of freeze-dried red beets. Foods, 10,
132 (2021)

Clydesdale FM, Lin YD, Francis FJ. Formation of
2-pyrrolidone-5-carboxylic acid from glutamine
during processing and storage of spinach
puree. Korean J Food Sci, 37, 45-47 (1972)

Francis GA, Thomas C, O'Beirne D. The microbiological
safety of minimally processed vegetables. Int ]
Food Sci Technol, 34, 1-22 (1999)

Halder A, Datta AK, Spanswick RM. Water transport
in cellular tissues during thermal processing.
Am Inst Chem Eng J, 57, 2574-2588 (2011)

Hong SI, Lee HH, Son SM, Kim DM. Effect of hot
water treatment on storage quality of minimally
processed onion. Korean J Food Sci Technol,
36, 239-245 (2004)

Jang EK, Seo JH, Lee SP. Physiological activity and
antioxidative effects of aged black garlic (4/ium
sativum L.) extract. Korean ] Food Sci Technol,
40, 443-448 (2008)

Jung JH, Kwon YH, Jeon JO, Park YU, Lee SY.
Effects of drying method and drying period on
drying characteristics and component change
of garlic powder. Korean J Hortic Sci, 34, 112
(2016)

Kang NS, Kim JH, Kim JK. Modification of quality
characteristics of onion powder by hot-air,

vacuum and freeze drying methods. Korean ]

46

Food Preserv, 14, 61-66 (2007)

Kee HJ, Park YK. Effects of antibrowning agents on
the quality and browning of dried onions.
Korean J Food Sci Technol, 32, 979-984 (2000)

Kim BC, Hwang JY, Wu HJ, Lee SM, Cho HY, Yoo
YM, Shin HH, Cho EY. Quality changes of
vegetables by different cooking methods. Culi
Sci & Hos Res, 18, 40-53 (2012)

Kim DH, Song HP, Yook HS, Chung YJ, Kim Y],
Byun MW. Distribution of microflora in powdered
raw grains and vegetables and improvement of
hygienic quality by gamma irradiation. ] Korean
Soc Food Sci Nutr, 31, 589-593 (2002)

Kim HJ, Han CH, Kim NY, Lee EK, Lee KN, Cho
HE, Choi YH, Chong MS. Effect of garlic
extracts with extraction conditions on antioxidant
and anticancer activity. Kor J Ori Med Physiol
Pathol, 24, 111-117 (2010)

Kim HJ, Han CH, Kim NY, Lee EK, Lee KN, Cho HE,
Choi YH, Chong MS. Effect of garlic extracts
with extraction conditions on antioxidant and
anticancer activity. Kor J Ori Med Physiol Pathol,
24, 111-117 (2010)

Kim HJ. Changes of volatile odor components in
onion by freeze-drying. ] Korea Soc Food Sci
Nutr, 34, 230-235 (2005)

Kim HK, Jo KS, Shin DH, Kim IH. Effects of
phosphate complex treatment on the quality of
dried garlic flakes. Korean ] Food Sci Technol,
19, 75-80 (1987)

Kim HR, Seog EJ, Lee JH, Rhim JW. Physicochemical
properties of onion powder as influenced by
drying methods. ] Korean Soc Food Sci Nutr,
36, 342-347 (2007)

Kim JS, Choi WS, Chung JY, Chung HC, Lee HY.
Enhancement of cosmeceutical activity from
Codonopsis lanceolata extracts by stepwise

steaming process. Korean ] Medicinal Crop Sci,

https://doi.org/10.11002/kifp.2022.29.1.34



Korean J Food Preserv, 29(1) (2022)

21, 204-212 (2013)

Kim KJ, Do JR, Kim HK. Antimicrobial, antihypertensive
and anticancer activities of garlic extracts.
Korean ] Food Sci Technol, 37, 228-232 (2005)

Kim MB, Oh Y], Lim SB. Physicochemical characteristics
of garlic from Daejeong Jeju and major
cultivation areas in Korea. Culi Sci & Hos Res,
15, 59-66 (2009)

Kim YD, Kim KM, Hur CK, Kim ES, Cho IK, Kim
KJ. Antimicrobial activity of garlic extracts
according to different cooking methods.
Korean ] Food Preserv, 11, 400-404 (2004)

Kim YH, Lee DS, Kim JC. Effect of blanching on
textural properties of refrigerated and reheated
vegetables. Korean ] Soc Food Sci Nutr, 33,
911-916 (2004)

Kim YS, Jung YH, Chun SS, Kim MN. The kinetics
of non-enzymatic browning reaction in green
tea during storage at different water activities
and temperatures. ] Korean Soc Food Nutr, 17,
226-232 (1988)

Ku KH, Lee KA, Kim YL, Lee MG. Effects of pre-
treatment method on the surface microbes of
radish (Raphanus sativus L.) leaves. ] Korean
Soc Food Sci Nutr, 35, 649-654 (2006)

Kwak YS, Shin HJ, Choo JJ. Effects of water activity
on micro-bial growth in herb extract. ] Fd Hyg
Safety, 13, 77-82 (1998)

Lea MA, Randolph VM. Induction of histone
acetylation in rat liver and hepatoma by
organosulfur compounds including diallyl disulfide.
Anticancer Res, 21, 2841-2845 (2001)

Lee HO, Lee YJ, Kim JY, Yoon DH, Kim BS. Quality
characteristics of frozen welsh onion (A//ium
fistulosum L.) according to various blanching
treatment conditions. Korean ] Food Sci
Technol, 43, 426-431 (2011)

Lee MK, Kim SH, Ham SS, Lee SY, Chung CK, Kang

https://www.ekosfop.or.kr

IJ, Oh DH. The effect of far infrared ray -
vacuum drying on the quality changes of
Pimpinella brachycarpa. ] Korea Soc Food Sci
Nutr, 29, 561-567 (2000)

Lewicki PP, Witrowa-Rajchert D, Nowak D. Effect
of pretreatment on kinetics of convection
drying of onion. Drying Technol, 16, 83-100
(1998)

Li H. Drying and quality characteristics of agricultural
and fishery products using far-infrared rays.
Ph D Thesis, Chungbuk National University,
Korea, p 1 (2009)

Mishra R, Upadhyay SK, Maheshwari PN. Conversion
of alliin to allicin in garlic-A kinetic study.
Indian ] Chem Technol, 8, 107-111 (2001)

Orekhov AN, Tertov VV. [n vitro effect of garlic
powder extract on lipid content in normal and
atherosclerotic human aortic cells. Lipids, 32,
1055-1060 (1997)

Rajasree CR, Rajmohan T, Augusti KT. Antiatherogenic
and antiperoxidative effects of garlic and soy
protein in alcohol fed rats. Indian ] Exp Biol,
47, 169-175 (2009)

Ruiz NAQ, Demarchi SM, Massolo JF, Rodoni LM,
Giner SA. Evaluation of quality during storage
of apple leather. LWT-Food Sci Technol, 47,
485-492 (2012)

Samaniego-Esguerra CM, Boag IF, Robertson GL.
Kinetics of quality deterioration in dried onions
and green beans as a function of temperature
and water activity. Lebensm Wiss Technol, 24,
53-58 (1991)

Scalbert A, Johnson IT, Saltmarsh M. Polyphenols:
Antioxidants and beyond. Am J Clin Nutr, 81,
2158-217S (2005)

Schwimmer S, Weston WJ. Onion flavor and odor,
enzymatic development of pyruvic acid in onion

as measure of pungency. ] Agric Food Chem, 9,

47



Quality characteristics of dried onion and garlic slices with thermal and nonthermal treatments

301-304 (1961)

Shin HR, Park JH, Lee SY, Park BR, Han GJ, Choi
MJ. The difference of the quality characteristics
of Sheperd's Purse (Capsella bursa-pastoris)
with the pre-treatment, freezing and thawing
methods. Food Eng Prog, 20, 269-277 (2016)

Shin JH, Ju JC, Kwen OC, Yang SM, Lee SJ, Sung NJ.
Physicochemical and physiological activities of
garlic from different area. Korean ] Food Nutr,
17, 237-245 (2004)

Sikorski ZE, Pokorny J, Damodaran S. Physical and
chemical interaction of components in food
systems. In: Fennema's Food Chemistry. 4th
ed, Damodaran S, Parkin KL, Fennema OR,
(Editors), CRC Press, Boca Raton, FL, USA, p
849-883 (2008)

Sim HJ, Kang M]J, Shin JH. Changes in the quality
characteristics and chemical compounds of
garlic shoots for blanching. Korean ] Food
Preserv, 23, 310-318 (2016)

Sojo MM, Nuniez-Delicado E, Garcia-Carmona F,
Sanchez-Ferrer A. Cyclodextrins as activator
and inhibitor of latent banana pulp polyphenol
oxidase. ] Agric Food Chem, 47, 518-523

48

(1999)

Son CW, Jeon MR, Kim MH, Kim MR. Quality
characteristics and antioxidant activities of
green tea garlic paste added calcium. Korean J
Food Cookery Sci, 24, 876-881 (2008)

William DC, Lin MH, Chen AO, Pangborn RM,
Whitaker JR. Blanching of vegetable for
freezing-which indicator enzyme to choose.
Food Technol, 40, 130-140 (1986)

Winston PW, Bate DH. Saturated solutions for the
control of humidity in biological research.
Ecology, 41, 232-237 (1960)

Yoo KW, No DU, Suh HJ. Effect of steeping on
browning of onion hydrolysate. Korean ] Food
Nutr, 10, 382-386 (1997)

Yoon IS. Sensitivity test on the food poisoning
bacteria of the garlic extract. International
Journal of Contents, 9, 339-349 (2009)

You BR, Kim HR, Kim MJ, Kim MR. Comparison of
the quality characteristics and antioxidant
activities of the commercial balck garlic and
lab-prepared fermented and aged black garlic.
J Korean Soc Food Sci Nutr, 40, 366-371 (2011)

https://doi.org/10.11002/kifp.2022.29.1.34



