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ABSTRACT

Background: The objective of this study was to investigate the effect of packaging material on the growth of rootstock of Liriope
platyphylia.

Methods and Results: This study examined the effects of two types of packaging material, LDPE (low density polyethylene) and
functional film on the growth of the tubers of L. platyphylia, at 5 ‘C. During the 16-weeks of storage period, the ratio of loss and
decay of the tubers was examined at intervals of 4, 8, and 16 weeks to detect the quality of the plant. After 16 weeks of storage, the
treated tubers were own. Subsequently, plant height and the number of leaves were recorded. The results revealed that functional
film at 5°C was the ideal material for the storage of L. platyphylla tubers. The rate of loss was the highest (57.42%) with a onion net
and the lowest (22.12%) with a functional film. Similarly, the rate of tuber decay was highest (8.20%) using onion net and the least
(4.60%) when the functional film was used.

Conclusions: Thus, the use of the functional film proved to be the most effective in the storage of L. platyphylla tubers when com-
pared with the LDPE.

Key Words: Liriope platyphylla F.T.Wang & T.Tang, Functional Film, Low Density Polyethylene Film Storage Condition
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(Liliaceae) W53 (Liriope)oll &3h= thdA 28 o8&
22X EXAYL F=2 5, 48, TR dEA A4
(Song et al., 2011). & 5-6 ¥ Iy = 30-50cm
o3, wle] Fe Welzh 2/ W3 elsh wele)

o= wiAlo] olilg]y} Pt} WEZ S Mg Zy|2 oF

GO = ARgste] 71H, 7HE 5 ABAR AREEIA $ho
H, FZoe T Z]Ja-, A5 oA, PAE A 59 7se
2 Ze A FYHI At (Kim et al., 2010).

FoAEOEE ZE|Ro|EA AFEHR] ophiopoginind B-
sitosterol, B-sitosterol glucoside 5-2] polysaccharides”} &
Rom, WitEe] FAE QEEAIOPAR] petunidin-3-O-rutinoside
2} malvidin-3-O-rutinoside”} $H-%o] 213, delphinidin-3-O-
rutinoside, cyanidin-3-O-glucoside 5] 2)\9_13% =2 kst
G4 tyrosinase &4 SS9 glycosylationS A &
4J, melanogenesisE ®WA|sk= A+ AT BIAEHAUT (Lee
et al., 2011, Choung et al., 2013).

AEA| A WHO == CA (controlled atmosphere) A7,
A&7, 7447, MA (modified atmosphere) A7 5
2l 7HA Wol ol&H L 3lem, o] T MA A fimS
ol gste] A o] kS 53 A% WHelth (Kim
et al., 2013). 2EA A% A AT F d= I, FFo]
A 52 XS] Q8 2R el £717F A71A] @ 7]
25 A7 &d JYP=HT ATt (Rizzo and
Muratore, 2009).
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Az ek FH 2 E 2158 BEe] puusion,
A7) A A 2-3 W] ol oA Gt e o= Ve

st ARl e AeAe] 35, 571, FHE BAse] A
ANES %Zl o} , AR71Zke 327171 fl8k 715 BE
= H-J A7 B A lEe A8stetal Jler,
el h J%ZH% 3 oRgAEe] AE fA] 5 A o]
&3t At (Kwon et al., 2010).

W52 2016 715 76 haol WAHIA 260 tong AL
Ao, FrPIME e FHele] AxAR - vt
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2. Algdur

T T WEF T2 HFY A 20s 3] 98 EF
H A, A, BEs 18, AEEHE AGAE e ﬂ
F Ade Pt AFANEE LDPE (low density
polyethylene), 2|7}~ &2 9 W= 754 ZE (0.03 mm
PE &9 t¥d % 5% &3, Wizfreshtek Co., Ltd,

Seoul, Korea)s AFR3lH.om tixo g 7] A4 el
Fopd-g ARSI

A= HuEEle]E [the mixture ratio (%)-SiO, 45.1,
ALO; 11.5, Fe,0O; 4.88, CaO 1.85, MgO 20.4, K,O 4.56,
Na,0O 136, pH 7.0, Green Fire Chemicals Co., Ltd,
Hongseong, Korea]E AR&-sI3itt. 78710 WEse] S
S 74zt ¥a, FRAE AYste 16 77 5T WAx

(CA-H17DZ, LG Electronics, Seoul, Korea)oll z}z} =723t
3 w25 ZAPIE (RDA, 19950 Wt 29 78,
Y& 5 FAAEE 22 (Fig 1).
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Fig. 1. Storage method with different package materials in varieties of L. platyphylla. (A,
E, and I; Cheongsim, B, F, and J; Sungsu, C, G, and K; Maegmundong #1, D, H, and
L; Cheongyangjaerae, A, B, C, and D; 4 weeks, E, F, G, and H; 8 weeks, |, J, Kand L;
16 weeks).

Table 1. Weight loss rate (%) of storage seed tuber by different packaging materials and periods in varieties of L. platyphylla.

Storage

Loss rate (%)

. Packaging
periods >

(weeks) materials Cheongsim Sungsu Maegmundong #1 Cheongyang-Jaerae

Control” 34.28+3.66° 36.28+3.66° 35.66+2.46° 37.52+3.66°

4 LDPE film? 15.68+2.86¢ 14.32+1.259 16.84+2.334 14.68=1.26%

Functional film® 12.46=1.25¢ 9.46+0.56° 10.12+1.33¢ 9.54+0.56°

Control 43.56+6.86" 46.28+2.35" 45.82+2.56" 46.84+4.66"

8 LDPE film 23.48+3.66° 21.36+1.76° 22.65+3.66° 21.64+1.33¢

Functional film 18.62+2.86¢ 16.38+1.76¢ 17.68+1.33¢4 16.33+1.33¢

Control 55.30%5.43% 56.33+8.232 57.42+6.86° 56.54+5.432

16 LDPE film 28.12+4.56% 26.48+3.66% 27.74+3.56% 26.23+2.56%

Functional film 25.33+3.23% 22.42+2 .45¢ 24.48+1.33% 22.12+2.33¢

"Control; storage of seed tuber in onion net, LDPE film; storage of seed tuber in low density polyethylene, *Functional film; special produce
packaging films having such functions as physiological gas-absorption and discharge. *Means * standard deviation followed by the same letter(s)
in each column are not significantly different based on Duncan’s Multiple Range Test (DMRT) at p < 0.05.

Table 19 YERIATH ZAEE&S AN F52 o=
S-S olgate] A 739 4 TRl 37.52%, 8 TRl
46.84%, 16 F2tol 56.54%5 YERA WA FYU FFolA
LDPE filmS ©]&3te] AGs A5 REo] 4 F3}
14.68%, 8 ol 21.64%, 16 Fxtoll 26.23%= LFERHIAL
715825 AT AF 4 FA 9.54%, 8 FAF
16.33%, 16 2 22.12%% YER} LDPE film3 7154
5L ol8she A5 A7 wet 7hEgo] HolA= A
oz AL olget A RE EFLAM TYdt 4
< Yehfo] WE5S LDPE film# 7154 ES AR
AFsle A BE FFAA ARE0] 20% oY Hadhe
Aoz Yepgth.

™

T2

ol JY WAL 7] 98 T AN S EHe
FE AR Udo] HM, T2 A Al A7zl dojd
FE AR Frtshe AFAet AT (Brecht,
2003). ©]2 3l LDPE®} functional filmS o]-&sle] #4a}
R o, 7180 AGEAQ] Fupgel] Yol WAR e
v AEg&e 2d & JdE a3t S FAEIT
(Table 1).

N5 F5E AGA R WE F3l&S Table 200 e}
Wlth Hojge wlEE 150 F5S Supaol] Asle A
S 8 FApll 2.20%, 16 F}oll 820%= LR} #7717k
Zojol| wet ¥ go] Fvishs Ag RISkt v o
s 13 #5% LDPE filme o83l Aaet 49 ol
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Fig. 2. Observation of storage seed tubers by different package materials in varieties of
L. platyphylla for 16 weeks. (A, E, and |; Cheongsim, B, F, and J; Sungsu, C, G, and
K; Maegmundong #1, D, H, and L; Cheongyang]aerae A, B, C, and D; 4 weeks, E,
F G, and H; 8 weeks |, J, Kand L 16 weeks).

Table 2. Decay rate (%) of storage seed tuber by different pakage materials and periods in varieties of L. platyphylla.

Storage

Decayed rate (%)

) Packaging
periods >
(weeks) materials Cheongsim Sungsu Maegmundong #1 Cheongyang-Jaerae
Control" ND ND ND ND
4 LDPE film? ND ND ND ND
Functional film? ND ND ND ND
Control 2.00+0.00¢ 1.80+0.00¢ 2.20+1.00¢ 1.80+0.58¢
8 LDPE film 1.00+1.73¢ 1.40+0.58% 1.00+1.73% 1.40+0.58%
Functional film 1.00+0.58¢ 0.80+0.58¢ 0.80+0.58¢ 0.80+0.58°
Control 7.00+2.08? 7.60+1.532 8.20+0.58° 7.60+1.532
16 LDPE film 5.40+2.08™ 5.80+1.73" 5.40+2.08" 5.80+1.73"
Functional film 5.00+0.00" 5.20+2.08> 4.60%3.06¢ 5.20+2.08>

YControl; storage of seed tuber in onion net, ?LDPE film; storage of seed tuber in low density polyethylene,

IFunctional film; special produce

packaging films having such functions as physiological gas-absorption and discharge. ND; Not detect. *Means * standard deviation followed by
the same letter(s) in each column are not significantly different based on Duncan’s Multiple Range Test (DMRT) at p < 0.05.

o] 8 Fxk¢} 16 FAto 22t 1.00%, 5.40%= LFERAQIAL 7]
58 gl Aske A5 8 FAel 0.80%, 16 Flel
4.60%°] FHE&S 1%5}14101 A4 =2 LDPE film# 7154
dgo 2 AMEEIS 5 A7 w}ﬁ‘r FHES A
4 F dee Qolo}"it} olglgh A RE FFM FY
3 A veille o= ZA}EJ‘,?}E]- (Table 2, Fig. 2).

2 A Al gk A7 WS AAgrEH] e
7% %_% AT (Lee ef dl., 2011) 2 HAA A HrE
£ AT (Park e al., 2004) 0] FHEUOH,
45 7Y dElH FAHE oS A 7%l AL Q)
t} (Choi et al., 2011).

AZAERZ filmS AR Aol dish = e BN e
o] ARl wE FAWsl A TG Xt

jud)

I3 FE2 ZAste] AAl 5 7ol Av= 1% olslz
15l Aoz RIFEAY (Lee ef al., 2009). =2 AFz
A 9 IR wE FHEWHsS A= Jé%—% o]t
PEgelA A7717ke] AoldrE RS2 460014 13.4%,
FHE&E 82014 12.0%% =oHA= AT HAFAT (Kim
et al, 2017). AT &} FHEE Z7F 1.5-2.7%,
1.0-1.9% T2 volxl A0 7 veptx & A7d3et f
ABEAY (Kim et al., 2017).

N\IN

wal 73 o] A ¥ s 2 22 AdoNe 23
o Y H]go] HYAG Al 36.4%, HUEEI|ES FA|R
ARSI o] 11.6%2 eI, Fol&-L vinjEdlo|ER

=% oP: 7% 90 A7MA] 364%% 7FY e Aoz Jeh}
A 2 A7AHeE FAREIT (Lim er al, 2013).
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2. ME Ao W2 ASH s

A E} FHA F5o) wWE A S AAE F =
A olAlstal Wits Zol Ae] WslE Table 39 YER
ATk

7y o] A BE EFFo|A zzte] AgAEe] ueh
ZXAE ARgsle] A Mgk - o]2]gk Zlo] ¥ #2 o]
A5 e Aog FlHAUT
HulEEo|ES FXAR AMSSIaL 754 5 o831
RS W Ag FF0] 2676 cmE 7P = Aol
< YRR, A EFFo] 25.72em, ‘WEF 137}
24.82 cm, AR FFo] 24.84cm 2 ZAFEITH o] %
A= SHAE AMSSIA oL Fupdel] AAgst & o)A

F QolAge A taTe 74 F5W dolel YAl

oZ of

—_

ol

2T - 0|2 - A6 - AU - mEA

22.64cm, A 2294 cm, WEF 150 2294 cm, HEAH
23.60cm R} O =933 SIAE ARSIl Sabgol #7dsh
5 olAetar do|As AR A1 HA 23.72em, Y35
23.68cm, “MEZ 15> 23.16cm, AR’ 23.58cm HT}
o =%

ANH o= 7154 BEE AREste] A4S 739 dabd
AREB] e 7ol vl 2-4cm 71 A8 o] &
Ao et (Table 3).

e} 22 2719 A7 AE] Al 5= Table 40l YERASL
o HEE F5E 9T HRER|EE FXAE AR
55 o3t Agst 45k TXIA ARE- jle] 7]
A5-S ol&st] Aget A F5Nx 2 37 A
2 7F 2ol Yehkoy 1A -5l wet d4me) W3}
e YIS VXA Xk 2= ERIFUTH

Hu|Eelo|ES FXAR ARG-SlaL Fupgdol #7443 st
oflAl 7zt FFH Jvt A4l 3520 7N, Ad7F 34.80 7N,
EE 1507} 35.80 H, g 7 34.60 7H <l whete]

5
[o

fo w

Table 3. Plant height of growing plant from storage seed tuber by different package materials with and without filler in varieties of L.

platyphylla.
] ) ) Plant height (cm)
Filler/Packaging material -
Cheongsim Sungsu Maegmundong #1 Cheongyang-Jaerae
Control? 22.64+0.66° 22.94+0.69¢ 22.94+0.69¢ 23.40+0.47¢
WOF" LDPE film® 24.36+0.46" 24.56+0.41° 24.56+0.41° 24.48+0.57"
Functional film® 24.50+0.94° 26.68+0.97° 24.28+1.45° 23.82+1.01¢
Control 23.72+0.66° 23.68+0.83° 23.16+0.91¢ 23.58+0.76°
WF? LDPE film 25.52+0.50% 25.26+0.76% 24.08+0.26" 24.56+0.57°
Functional film 25.72+0.48% 26.76+1.47° 24.82+1.63° 24.84+0.82°

PWOF; without filler, ?WF; With filler (vermiculite), ?Control; storage of seed tuber in onion net, “LDPE film; storage of seed tuber in low density
polyethylene, *Functional film; special produce packaging films having such functions as physiological gas-absorption and discharge. *Means =
standard deviation followed by the same letter(s) in each column are not significantly different based on Duncan’s Multiple Range Test (DMRT) at
p = 0.05.

Table 4. Number of leaves growing plant from storage seed tuber by different package materials with and without filler in varieties of L.
platyphylla.

Number of leaves (ea)

Filler/Packaging materials

Cheongsim Sungsu Maegmundong #1 Cheongyang-Jaerae
Control? 35.40+4.13" 35.40%1.36" 34.80+2.14° 33.80%2.99°
WOF" LDPE film* 35.20+4.07° 36.60+3.612 35.80+1.72° 34.80+1.17°
Functional film® 34.80%6.43¢ 37.00+3.742 35.20+3.31° 37.00+2.45°
Control 35.20+0.75" 34.80+3.25° 35.80+4.66" 34.60+2.42°
WF? LDPE film 36.80%3.66 36.00+3.29? 35.20+4.45¢ 34.60+0.49°
Functional film 36.00+3.85° 37.00+2.452 36.00+3.41° 35.40+4.08"

YWOF; without filler, ?WF; With filler (vermiculite), ?Control; storage of seed tuber in onion net, “LDPE film; storage of seed tuber in low density
polyethylene, ®Functional film; special produce packaging films having such functions as physiological gas-absorption and discharge. *Means +
standard deviation followed by the same letter(s) in each column are not significantly different based on Duncan’s Multiple Range Test (DMRT) at
p = 0.05.
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