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Abstract This study investigated the effect of packaging method and root trimming on quality of
green onions during storage. Two packaging methods (tied with string, S or packaged with film
bag, FP) and two root trimming states (attaching the roots without trimming, AR or cutting the roots
leaving about 5 mm, CR) were treated after harvest. Then, the green onions stored at 20°C for 8
days and 1°C for 6 weeks to investigate changes in quality. When stored at 20°C, the differences
in marketability between S and FP were minimal, while when stored at 1°C, the marketability of
the FP remained higher than that of S. The leaf color change in CR progressed faster than in the
AR treatment group, leading to faster quality deterioration. The occurrence of weight loss, browning,
and softening of stems progressed as the storage period elapsed. However, except weight loss, they
were at a level that did not affect marketability within the marketability limit period determined
by color change and wiltig of leaves. The allicin and quercetin contents of stems increased in the
early stages when quality deteriorated after harvest but decreased as quality deterioration became
more severe.

Keywords green onion, storage temperature, film packaging, root trimming, freshness

1. ME

N (Allium fistulosum L)+= T &= ThAA) 2EAER S5k A&, ShofA] 71 o]
e D, 13, usT gEo] Zufag A8|EHE QA ROt (Puspita 5, 2022). HH2 UEHERE
ohFgt], Y2 Welshche A/ G4 F-2i3t welsh onionQ &, F=o A= F(cong) &, ol Hx}
AH|Qlo] ¥ Uetof| A+ Japanese bunching onion, Spanish onion, two-bladed onion, spring onion,
green bunching onion, scallion, green trail, Chinese small onion®.2, EJ A= H|7]|(negi), $H=

A= THpa)Z E2]-H(Inden} Asahira, 1990), 424 O 2= Japanese leek T+ Asian leek©]

2 =297 et ojutke] Al A3} AAF2 wid SQPEet A1 REstAL gleH, 471,
Ad, A A gol AA A2 oF 80%E Rt et A2 Ad, 52 71, 452>

7ol TEﬂ AR 2 BAEO] Yk 28 @ F3He 2971 AA AEE FRAGNA ARslo]

AR ofo] 25, FRAYNNE GG oo FrEIL, JoH A2 o559 24
°J77W %3}51 ATH(Cha 5, 2008). & & AlEsHA= 129904 vz 8 SE7HA= Ad A
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I, ARk, 97 AGollA eyt EotEm, 59 S<-74 ot
7= 7] 234, 1Y, G 3 5olk sheAtiutet e
A jm7t, 79 Ske-119 7R = FEA ol A g A =7t
EotE 1 ot A 10€-11Y 7heioe A93808 &
Shelt}

i} Yoll= HlEH A%} C, 7}ZE|keolE, I8 g A&
(Cha 5, 2008), ¥4 SFHE (Koo, 2005) 24 24
SHotaL Qiok. Adllium 50 THRE RV 2 SRPES 54 WS
S 53| Allium £9] 8 3Fv| S1HEQ] thiosulfinatesS FA
ofH, o]% thorst ek EdE HEHckSingh 5, 2020).
SH3E  glutachione . ZFE AJAJH  allin(S-allyl-L-cysteine
sulfoxide, ACSO)< allyl sulfenic acidE 7#A allicin(diallyl
thiosulfinate) .2 &=, o] allicin®] pyruvic acid?} &
5lo] DAS(diallyl sulfide), DADS(diallyl disulfide), DATS
(Diallyl trisulfide) 5 THJRE 3olgh=E 9 712 SRt&ES
B/dste] =ES 37188 mieuks 'WARth Thiosulfinates
= S, AL Y T O 8ss 7 47 2 Y 4]
ol 583 ATZ st=dl, Allium & 5 vheolA & 1L
o} et it ER7-2] WA allicin /JE-2 HEY] Bi= &
‘ggtsto] 54 Wdtol disf =gt AdkdS e, 19,
At ok, e B, 5, AY 59 A ok A
UCHAcharya &, 2023). tjuHe] 522 P9t AL I,
FHEL FAT, PPk, T4, FEH, Ean SH A, du
285 4 78 A3 Aoyamad} Yamamoto, 2007), 43 3
A& 9 O S0l T EYd(Hand} Kim, 2017)0] Hil
o] St of=]t tute] e 2R 7MY & FF= HIA
= HEL flavonoidsZ L&A It} Flavonoids= 41Eof $H9-
H A FAkeFAo]™, flavonoid 519} E2A9] SFLRI flavonol
St quercetin AJE-2 tuto] ol SREo] X THikS}
£ WAIsto] Thefet B4 Aes APtts AR HiES]
TH(Acharya 5, 2023).

tigke] 3522 20°Cof|lA] oF 60-110 mg CO, - kg' h'Z &
O Toshiyuki 5, 1997), ¥4 W37} Wl2A] AP, o Ao
AREET HI Al W52t AR 38-E&S HRITH Adamicki,
1968). o2&l HA¥FE 20°Co|A] 1.0-1.8 nL - kg h'(Lwin 5,
2013), = 0.1-1.0 mL - kg™ h''(Hong¥} Kim, 2004)2 =
o, ofgillo] it RIS Eth(Hongd} Kim, 2004
Lwin 5, 2013). o]:= thujof] 243 2 & #ej7]&o] =Y
HE A% 7hsAdo] Eord 4 Stk A Quidith tiv=
T2 &4o] Hl2A AP Fufjslr] 419 5 & RAYRE
Ao ke Al & 580] HiS- W2 A sttt E3] thuko)
A ZEEYo| RofEHA F37} XPEf=t], ol= ot 5
T £A419] & QQlo|ti(Dissanayake &, 2008; Dissanayake
5> 2009). ko] A& 2 0°CoflA] 2-3%, 5°Coj|lAf 15
(Dissanayake 5, 2008; Hong &, 2000)°]H, CA X4
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(Dissanayake &, 2009; Hong 5, 2000; Toshiyuki 5, 1997)
2 Q0] =ae SAjsle] $ELBE QHTE. 43 T AUE
$4 WO 59 A @ ARLEG, 10, 20008 EQws)
(Han 5, 2016; Ibaraki 5, 1997), CA ¥ ¥X|(Hong 5,
2000), MA ZE-3XZ(Ibaraki 5, 1999; Ibaraki 5, 2000), cold
shock(Lwin¥} Srilaong, 2014) 5] 11 %o} Qith I3y Al
A ool 23} T 98 S A A AR HE 27
7 Pelrlgo] B Bt vjula

# AYoHL cl2 A Holt 69 A3 g o|§
Sto] AL ® $5 AHOIN A8 Sl ER Wz o)
DB o2t A 9 45 B Bl AL e 7
okt sllck

2. g % diH

2.1. ¥gH=z

N (Allium fistulosum L. var. ‘Manchugildong’)= 2023
69 19 P WgolH Buslol B2 AASt 3] 5
A& 2L PHE 7MY FYstal ARsH AAg dots
Aot 24 1% BFF FURNEATANY APU o)%
T 7ol AAUA B AT kg Aol ge]
[Reip i

ol 41 Y,

[¢]

2.2, Hxfe] & XNE XA

2 AYolM= 5 29002 tiut {5 A ARSI A
= 749l =4 vHQl ZE-L(bundle of green onions tied
with string, )3} HE32A(film packaging, FP) H'H-< v w5}
of A9t AFecloRr xa vhEE Bels theA &
11 Id)2 B2 X 2] F-(attached roots without trimming, AR)

H2E thso] 5 mm Bk g7]3 AHE A2 (cut roots,
CR)E Fth(Fig. 1). THS2 500 g EH) 2 40 cm Zo]<]
Aol & oI 12 AR St ROE Folow, dEx
A2 36 um F72] LDPE(low density polyethylen)Z H A%
IE BAAE 0.5 cm 9 671/, 20x72 cm)E ARE-SHAT
AEAAT T 20554 B7180] Sl SHAGRKH830x272%
211 em)of| 10 kg¥ &2 Hius A2 5= 7Hdsto] 20+
0.76°C, JHHE 9148.7%%1 A=A aro] 87k, 1= &
7] AR 2522 120.7°C, AHSE 78+7.0%% A4 6
T AgotA FA WS AR A2 2 AA% Al
A W st Ee 7k WHlHs AMSSHA] A A%
St Adigoltt. olyf timhs ¥ WA AR IR i
T AL Al 27] 9F 66%014 AF g+ Al7E HE A} A]
oF 95%% ZTH3kaL, 19417 A1} Al 99% TEsllom 1 o]
T A7 B ZIFEE FAESIL, ARAY Aldle 2
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(A)

(@)

(D)

Fig. 1. Packaging methods and root trimming of green onions. (A), S-AR; (B), S-CR; (C), FP-RA; (D), FP-CR. S means bundle a
string in the middle part of green onion, FP means film (20x72 c¢m) packaging with 36 pm LDPE with 6 pore/side, AR means attached

roots without trimming, and CR means cut roots leaving 5 mm.

7] o 86%eIA] A% 2 A1t At F o 95%el Bt
SAE ABAI R 99%e] EHBGIL, 1 olF AL B
EIHER RS,

23 XE & MEY FH ZAf

oot e £ ofF Ul A PEE B F 200 AR
AP 29 AR 89 Bk, 1°C ALA AePE 13
Q Ao 6% B9 FAL 2ANGLL

23.1. 53uLE &%

FHHLLS 2 A EE JLAY Aol 19 H3} At
o SUEOR, ALAY Ao 129 HH0R sHEOR &
Hsol A7) B0l e Y UAFL WERE B
sick.

232 Mz =¥
Al H Mol o] M= MZ}A|(CR-400, Konica Minolta

https://www.ekosfop.or.kr

Corp, Osaka, Japan)E ©o|-&sto], Wito 2 JHS HAPT &
oA JuiRzZ o= 10 cm A|AY CIE L*(lightness),
a*(red- green)?} b*(yellow-blue)ZtS =45}

233. 32k &4

QAN AL MOl DR EO2 10 om A YL 3
A5} t). Texture Analyzer(TA XT2, SMS, Surrey, UK)E ©]
£3l0] Z]E 3 mm probeZ 2.0 mm/sQ] £EZ 10 mm Zol7t
A WA FEE SHTT T HghE Newton(N) 2.2 EH
SH.

2.3.4. 7184 1¥E Y =

AR 718 NP FFL ANHTolA AW 10 em
AFAA Fste] AEsto] HAEZETEA(PALL Atago,
Japan)2 ZARE ¥ °Bx2 EA[SHICE QMRY] P 4
Ho] M= df vZE o ZolA 10 cm oFf AEE& 4o
I, 9 AATE et Alele S5k ootth
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2.3.5. Allicin &2 &M

o} ubtlo] T3 allicin T UV-Vis spectrophotometer
H(Han 5, 1995)2 7|2 & Miron 5(1998), Wang 5(2020),
12]3L Zhou 5(2015)9] WO 7 7gste] Aot 2
2123 fuke] AME wlA] £ 0.3 g& 150 mL] AHA 3
2071 B540] ol 183 2 Bste] AL sET E 5
241 10,000 pmolA] 5E3F AAREE T AEAS Hsto]
24°C9] Y] BTN 55 T 24417F o]Ufo] £4L o
F519tt A5 0.1 mLoj 2 mM L-cysteine(Sigma-Aldrich,
Taufkirchen, Germany) € 0.24 mLE g°] vortexs}o] A2
o 1087t & % 0.6 mL(pH 7.5)9] 50 mM HEPES buffer
(Sigma-AldrichyS 37151, 50 mM HEPES buffer2 ZA|St
0.4 mM DTNBJ[5,5-dithio-bis(2-nitrobenzoic acid)](Sigma-
aldrich) 0.2 mLE H7}5}0] vortex 3+ 3, 27°CollA] 1057} bt
SAZH. B9 300 mLE F5ko] 98 well plated] ¥ %
UV-spectrophotometer(Epoch 2, BioTek, Vermont, USA)S
o]-gsto] 412 nmollA FF=E S5t Allicin®] g
chea} Zo] Fatdct.

Caticin (mmol / mL) = (AAyp x B) / (2 x 14,150)

AAga: Ao - A

B: The dilution of L-cysteine

14,150: The molar extinction coefficient (E) of allicin
in water

Ap: The absorbance reading of water

A: The absorbance reading of allicin

2.3.6. Quercetin ggF

Quercetin®] $FFS Feng} Liu(2011)9] HHE 7|Eo7
slol Smith 5(003)0) HH& FHastel +olel EAlsick
=7 Baslol oin AR AR 1 g€ 80% ethanol(Supelco,
Munich, Germany) 10 mLo]| 21 24A|7F 59 shakerg o]&
Sto] 30 ipm2] £ o7 S50 FHA FE3IT F 3,000 pm
oA 1027+ YAEste] A5He FSHITh 0.2 pm membrane
filter2 oj¥}sto] BT wj71A] -52°C Y&iro] Hastqich
B4 A] 3150t 0.6 mLY FEEE 80% ethanolZ 5:1(v/v)
£ 3|5t F 3 mLE Y= § UV spectrophotometer(Epoch
2, BioTek)Z o] 830] 362 ol FH=E ZY5jeict. =

M
o]

ook
HI

F4L Tolo] FFL AT

2.4. SAZ4

Ao 284 A AAlo] Az, HlolEE
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% HZ QXK(standard error, SE)Z YERHRITE. H]
o+ SAS EA = I(version 9.2, SAS Institute, Cary,
NC, USA)Z ©]&5}o] #AHZ4(ANOVA)HZ} Duncan®| tf

Z¥7kol 99l avet AR A=ads +
ot FoAE AT & AE2 AF2EE (W2, 1°0)
A Al 242 2891(Trtl, ¥ 2 MA packaging; Trt2,
4 9 2y ge7)es 187 ¥MeAE 71t 5 F4E4)
£ J1E%ete] 2984 S silen, IEstE WeER 1Y
WY 2ol gs7] ool Higt g+t gshlaE sl
187] ¥ § SF0AEL SUHE0 R, T 9] M4E 35S
o2 Yool

3. 21 ¥ 1
3.1. A& F FEZLS

uhE STA] Aol Yo 20°C Aol 8Y 52t A5t
A FHHAES AR A, A7) 8YA BEEAT tjurt
T2 A2t tiutol] v FFAaEo] oF 8.3-9.2% 74 s}
of IEXAo| AESZ Aot BHE EtHFig. 2). 1°C
A% 674 SHUAES BEXGA YL ERSA T
of ®ls F 11% WAL, He thg7] ofFo mets= A%
657 thE713 A7t v ohA] ok A 2ol vl &
529 A9 1.2%, TEEFY A9 1.1% Yot &g &4st
A 3 AR thute] a0l ot =T 2 ARofA
TEZ 2FEES s 7197 s SHA Al E
o] AAsI=T], o] W ARESE WEo] 36 um F749] LDPE
A9 dF EF BAREF 0.5 em 9 671/H, 20x72 cm)E
o] AX F71485 2o Eols BEXRMCE MA &
IE EH oA ZE Aol 5T 4 AR, ZHA] AR
B 2ol A Al F59| JAlk= 2= UEy
o A2AR 3Y9A SHHAES e Aol oF 5.2-
5.4%, BEEZA Y= oF 1.6%A2H, 1°C A4 55
Aol = TEIAEFLANA 9F 26.5-28.0%, HEEAA Lo A
L 9F 17.0-18.0%9] ZF4ALS HYrh

FAFY =8 & AR TAVIE FEEAEE 1ot
24 Al AlFAE 3% oW, BEEZTE 4%, A5 3-5%, Ul
2= 6%, HiIF= 7-10%2 H1Eo] 1=Y|(Bartz} Brecht,
2002), thup= & AFA 1°C A% 3534 oF 13%, A% 55
7 oF 27-28%2] FHAAES BYou, £4 At £E= tE
Qs vls] LA AR sFRTIA] RS SRS

3.2 XA = ME Bi5)
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(A)
40
—&—— S-AR
— -4 — S.CR
v FP-AR
—_ 30 - * FP-CR
=
e a
2 20+ a a
— b
= a ab b
= a ab
2 b
10 b
0 L

Weight loss (%)

(B)
40
—e— S-AR
30
20
10
0

Storage period (days)

0 1 2 3 4 5 6
Storage period (weeks)

Fig. 2. Weight loss of the green onions stored at 20°C for 8 days (A) and 1°C for 6 weeks (B) according to the packaging method and
root trimming. S, bundle a string in the middle part of green onion; FP, film (20x72 cm) packaging with 36 pum LDPE with @ 0.5 cm
6 pore/side; AR, attached roots without trimming; CR, cut roots leaving 5 mm. The red lines represent the marketability limit baseline.
Values are means+SE (n=5). Different superscript letters (*) indicate significance (p<0.05) between samples. The vertical line in graph
A indicates that the marketability limit period was over due to yellowing and wilting of leaves before significant weight loss occurs.

St A Hol BHATE ol vlAA]) o FEL B, a*gid
b*3t A717to] ZAagto] w524 35] F7FsHdthFig. 3).
F2AT S U= Aol M F LA} bl A 2 oA
4o AastaA FA5] EoHAL, a* g2 AR 4Lol|A 6
A ZAstA A F23] S7otdtt. AgEE JFwo] M
HSLE H|wsHH S-CRO| ME7h thg A2|of Hls| §A%H
IS H I, S-ARQ| MHIT} 7P mejA A=A
#2217 k= A% 652A47HA] CIE L*, a*, b*gto] =A%
of Hlg) HFHoE FAHJL, AT A AYLHEE=
S-CRO| ML a*gro] thE Ao B3| fo]2] 02 Yozl
b*gh EobA, R3] A% Y 57| Ade 74 A
2l tof| Hlsf AE/dS o= A0 YT Ibaraki 5
(1997)2 diut 5LEES &, 95, 7 123 ALHEA 7
ZF Esto] A2 3 15°Co] AgstaA #E B AR
23, 54 Fgote] 2ol At tiute A% 6 YA FE
ascorbic acid g5Fo] oA o7 A4Sk, Y 89 AlE30]
S7hot 2 F45 FAI5HA 23t W, of5d Egt dint
£ 15°Co] A Al 4 fA0f Bk Aol ql=T, o= &
& JBIAE THH SFE0] H2E 4 kAol
0L Sl & AP oA 24 tiuirt 4247 diuto]
Hlg] Mol S5 WSt g5t 9 A=Y, 5] F
2l & the2 Aol M7t WA dofit=d], ol= A

Wi

23 37 BBV £88S ol B WSS w2 dog
e g oJulatt.

A & SEHEFig 23 A= HolFig. 3)E Ediz 4
oA AFRErES oF 38, A2AGA e oFf s5+= 2

A% % Ut
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o] A5E U Yok 5 £47 Fo) 4BUAZ A
I, A2 ogd A 9 Qo] galet Fol JHBAE 7t
Zth= B3 (Mohamed®} Atress, 2016)2} H| W A] £ A13]0]| A
T AT ET AZAT Al o] MEstet AlE5o] LE|A
Ao o Azjel AT FUSAT, Ty 2l of
571 ofFo] OE ALERE v Alole BF Eo] ot
8 &4 oA aThuT) Be) OS] ojRr} AESTt o]

T =

L=
oz 32% 4 Utk
AW A K S £HE RHYY K

FhEE 2004
z

%o 72

b
o
d

A

I oy
ofN
M o o

<) 7 = 2022),
AP A7 B B WY ATSEE XGRS of
210U AR ARG 91:8.7%, ALAMIE] A

S 78+7.0%2 A AA A 5591 95-95%EHT &
of ol QIg FYMo] Zom, ol A F AWsHFig. 3)
7t Bl g Su] FiFig 200 HHsel 34
3] Z7kt A0z ekttt & AdelA 248 ATsEE: 3
£9) 7k e A8 %ot M) AdsEs FF dht
AR A TR0 R AT W SES SEETH A37170] §
49 7hsAe] ek

2] }57] H2 ¥ 7 @SX80| £F
EE

33 ZZYY
2000) Oj7/=
Table 10]= AP, 2] TE7] ofx & 1 a54e
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Fig. 3. Color changes (CIE L*, a*, b*) of leaves in green onions stored at 20°C for 8 days (A, B, and C) and 1°C for 6 weeks (D,
E, and F) according to the packaging method and root trimming. S, bundle a string in the middle part of green onion; FP, film (20x72
cm) packaging with 36 um LDPE with @ 0.5 cm 6 pore/side; AR, attached roots without trimming; CR, cut roots leaving 5 mm.
Values are means+SE (n=3). Different superscript letters (**) indicate significance (p<0.05) between samples.

(interaction)o] Ztzre] &4 QQlof| m|x|& ggko] Tt 523}
S Uehisith, 24, 5 BHEAT B BERY YL
20°C A Al FFEE0 7HE 2 9T UIHAL 1°C AFA]

de sTaaE, foi, 32388 % 3= 92 v- A
OS2 UERATH FE o5 AEe 20°C A% Al fE Ao 7t
F 2 FFE UL I 719 brgholl 932 miEeH,
1°C A7 Alole 99 a*gholl Fofet 9= vidH. 28
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7 #Be] BE7] A2 FEAEL 20C A A
ol FoAHQd I vl A of9fef thE FAadole 7o
0] Zjo]7} WrAYslA] Lok} o] AFE AR = ZA goE
okt H]Loh EEG220°C B I°C A & STEE
& FOISP] ESLL 1°C A Wl e 2 9 A S}
AlFeH, Hiel —%ﬁﬁ S/HES Arleint. §e] o
7| 20°C AFA| gix ﬂ«l At AskE gl St

SEED
2
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Table 1. Significant differences on quality characteristics depending on packaging method (Trt 1) and root trimming (Trt 2) in green

onions during storage period at 20°C or 1°C

Storage temp. Treatment and Weight loss Root color Curve Color Firmness ssc”
(°C) packaging
Leaf a* Leaf b* Stem b*
20 Trt 1 *k ok ok
Trt 2 seokeokosk * *
Trt 1xTrt 2 *k
1 Trt 1 seokeokok Hkk Hek N
Trt 2 *
Trt 1xTrt 2

Trt 1 Packaging method; bundle a string in the middle part of green onion (S) and film (20x72 cm) packaging with 36 pm LDPE with @ 0.5 cm
6 pore/side (FP). Trt 2 Root trimming; attached roots without trimming (AR) and cut roots leaving 5 mm (CR).

YSSC means soluble solid contents.

NS, *, ok ki ok

AZI, A% 8UA A9 a*gt F7tll 71odstiAIeE, At £
o] Hejo] Zwat Ast vt AR olye HeE A,
A9 a*gke] S7h= 20°ColA1 9] #1771t gHAI7]Q1 3 o] %]
Uet A4 A7) 2Aole 2 HIAIA Lt AA &
ARE A 9 1F Al BETE Ysiea Bele kg 2
4 FAE A8 S251H(Choi 5, 2019), £ & &1, ths
7], &&71, 2% 5 A Aol Fol o] Q= el F
F2} oli= olojR= A% 9 5 F Fujet dd 5 U=
o, & AddoA= A2 E A2AY A e Rz} ojilo] 2
Fufo] ztol= WAISHA] oFdTt.

A, ot 8 S A, TR o, dat B A%
7] g0l A% B4 7MY & TS vAE 4 540
Zt= 5 3 (Mohamedd} Atress, 2016)0]] =LA} 2 AlFofj A
7S T AFE RARE 23 20°C 2417 Aol 4
o] HIstHA, A7 Alof|l= 587 Ai}otHA HE A
TollA £7] w3 @Al WEEIY A= D AAF BF
IE T Ao #F5 Aol vls) o Aot €715
0] AFgEoj(HlolE mAA) 2 TF HFO EIp5Er}
A£719] Ao FFE v AR Hlrk &R £7]d43 @
2 FHAS AHstR Qlgf| AFEAdo] shEgl o] 3o UEt
U, A8 ARl E 9 HIAIA] oot

3.4. o} & Z 20 gH7E allicin % quercetin
Stat
oo

b= 29 Zu|RA9] SRR allicin, flavononids, vitamins
4 7|t f7133REE0] =4 350 AUthAcharya 5,
2023). Allicin 19| wj-& gt FvE Yepile A& 5
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Nonsignificant or significant at p<0.05, 0.01, 0.001 or 0.0001, respectively.

3FLro] 1 (Wang 5, 2020), quercetin flavonoids A&2] 73
o Akt JECE Allium &0l Bol IiE Aow LA
SItk(Leighton 5, 1992). % Aol #3 X7 s
allicin 3FFEE 7.73 pmol/g DWIEH} 20°C A% 2Y 3} 444
o= Z7HsH90m A 6UA GASATHFig. 4). TR A
e A% 294 HUTFS BT Aasksisd, o

£ o57] folle 32 A 22 v, 2EEAE
£ o] ¥3t £ & AAAA BEEF-HY g7t Agae
394 o] Hdigs Bt Aastla, 52 A-H
T4 At Y717 S fA8SI 1°C A%
Aloll= A% 6574, Fe] thE7I3t A2solA g4l o
o] F7tste AFE HAL, 11 &9 AYFEoAe AT
7R ol A% o] FASU AL quercetin TFHL
% A% 144.83 mg/ kg DWRTH} 24174 2947 He] ot
718 AEEolM 78 AgAEET #3aL, A7t
BAeHAAN IHS Aol 1L ool fA1E B 2
B2 AFEolAe gl F49] skt 1°C A%
Al A% 2R 7HA] quercetin o] S7ISHTH T 474 BE
TR 5718 AZAE AR o AgTtEolAs I
250t A% 6574 Hs A 2-E0lA STkt (Fig. 4).
A 45/ 71 9 g It A2AY ALt fARE Ao R
£ 7 Ao, o|F 6574 F7Ioke olfol sl olF Het
AAgE A57F B asit

tup = & 424G Al d57t Bl wet 5% Aa
U Z3P7E M8 ==, allicin®t quercetin IHFE A4 4LA]
Tl otk Z7EIRIEE B2 Ash AaAARA tgol
Baoe AR WAL BA AF RS A3 AR A3 A
A0S AR TFe) Aol T4 Yo Ao
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Fig. 4. Allicin and quercetin contents of stem in green onions stored at 20°C for 8 days (A, C) and 1°C for 6 weeks (B, D), according
to the packaging method and root trimming. S, bundle a string in the middle part of green onion; FP, film (20x72 cm) packaging
with 36 ym LDPE with @ 0.5 cm 6 pore/side; AR, attached roots without trimming; CR, cut roots leaving 5 mm. Values are means+SE
(n=3). Different superscript letters (*%) indicate significance (p<0.05) between samples.
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diuto] Ay BRI 7FAIS 4 9l £HEO| LA H X}
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