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Abstract

Norovirus infections are one of the most significant causes of foodborne outbreaks worldwide. This study aimed
to investigate the antiviral effects of persimmon (Diospyros kaki Thunb. cv. Cheongdo-Bansi) extracts on murine
norovirus (MNYV). Persimmon extracts obtained by solvent extraction and squeezing, prior to freeze-drying were
evaluated by determining the yield and tannin contents. The cytotoxicity and antiviral effect of persimmon extracts
were determined using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and a time-
of-addition assay, respectively. The yield and tannin content were in following order: methanol > water > ethanol
> acetone > juice extracts and juice > acetone > water > ethanol > methanol extracts, respectively. The concentrations
of methanol, ethanol, acetone, water, and juice extracts were determined to be 800, 800, 600, 200, and 400 pg/mL,
respectively. The MV titer was significantly reduced by 1.65 log plaque forming unit (PFU)/mL with 18% reduction
in plaque formation in group pre-treated with water extract. Furthermore, the significant reductions in MNV titer
by 2.14, 1.69, and 2.96 log PFU/mL were observed in groups co-treated with acetone, water, and juice extracts,
respectively with plaque formation inhibition of 22-40%. However, there were no significant antiviral effects in
the post-treated groups. This study suggests the potential use of persimmon extracts as anti-noroviral agents.
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=2 nlo] 2] 2~(Norovirus)i= CaliciviridaeZHol] £81= 7.5
kb =17]2] single positive stranded RNA H}o]#{ =2 57 2]
genogroups(G I -GV)°o.2 7%, o] 5 GI, GII, GIV7/}
?_];‘q] 71—03 S 0 u]-o],l_—. 7oz olgq Xﬂ lWBitler %’ 2013;
Greening 5, 2016; Patel 5, 2009). A A7 4 o7 wHAsh=
255 AFE] oF 20%7} g uto]e| 2ol o3 HHAEE AL

*Corresponding author. E-mail : parkmik@knu.ac.kr, Phone :

_ch ]E o]a]_ ﬁxﬂﬂ _/::/\101 ok 66% Oj_j zlgxqﬂ_,_ o3
THCDC, 2020). 7]=r9] -5, sfimbrt G 2,500710] 24y s}
o, A 255 o] 58%E 2kA]Ekal ITHCDC, 2020).
U= F 597K2015-2019) L-ZHfo] g AR 913 2S5k
W Fo] AR 21559 oF 2%t 527, A4 1,1157)
= 7P = ]SS ARHIskal ATHMEDS, 2020). =mH}o]
g Qg Aen 299 ‘%OM o] F °1°lttl 4
A FApeke] HES Eall AutE7| %= Sk Patel 5

+82-53-950-5776, Fax . +82-53-950-6772

Received 09 March 2021; Revised 09 April 2021; Accepted 22 April 2021.

Copyright (© The Korean Society of Food Preservation.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.

- 437 -



438 AT EAYHES

Richards 5, 2012). =2 u}o]e] o] 7+d=w 94, & A
AL HE T8 TS e, oIt 129 ol 2k
Ao 3 ofglo], w-ofx, o] oFel $hA} 5o
789, TESE AR Q18] At B9 SAIZF e Alge s
o]o}d 1= I Th(Trivedi &, 2013). whehA], w@ufo]]
1A w7] SlaiA= olE diskAY Alojshs Whiol A

N

A3 e, 0|2 919 Griilele s HHkE Vel
AE2A AT WS Fas

o

AA| =2rto]e 2= AL cell culture systemol]| A= H]
o] B7}slR =, CaliciviridaeZHol| &8P HA wmZrfo]g] 2~
S fA1514, FeshE, ASHSTE B0l HARE murine
norovirus-1(MNV), feline calicivirus-FO(FCV), MS2 bac-
teriophage &©] F-ZHlo]H i AFto] &I 9T}
(Himeisen 5, 2013; Lee 5, 2011). @744 il 4] B
¥ greEntoly s g3 HES g A E gE e
(Gymbopogon citrats)Z7-E] FE3+ oA 2 D] MNve]
gk gh-Znole] s ¥HKim 5, 2017)2F S4K(Panax ginseng)
FEE(Lee 5, 20112 EEANRubus coreanus) A F=5(Lee
5, 2016)2] MNVe} FCvell st di-2njole|2 gy} Bl
e} w8k, wrejoll M= AWHIE|(Vaccinium macrocarpon) -
2(Su 5, 2010), EX(Vitis vinifera)®| F=%(Joshi &,
2015), 52K Camellia sinensis) 5% (Randazzo 5, 2017)
°] MNVe} FCvell thgh ghtole] 2~ gapr) B as Q) =
3, Ueda 5(2013)2 MNVE} FCVE TlA O 2 of7hA]o}
(Robinia pseudoacacia) %=, 719 (Coffea arabica) F=
&, S xXK(Camellia sinensis) T==2| -2 vlo]#2 g3}
£ A= skl

(persimmon)~ ~L S} | Diospyros kaki Thunb. = 7+
LK (Ebenaceae)®l] £-81aL, °F 1,0000] F0] HuE 3 Q)
o, gy, Sy, Yt Fol AR dEA ok 53], 1
ElYl A, B, C9 ®(tannin), X k(gallic acid), 7}EIZ]
(catechin), ©1| 3] 7}l %] (epicatechin), A€ (quercetin), ==
= 7% Kchlorogenic acid) &7 2 Eel#is setEo] v
SHrElol o] =3 allast 713 A7 Soll &bt qlom,
Aks], daEdial X1, AFdRE AV Sl g lE ¥l
ZH} shipol| A g8 o] $htkBian &, 2015; Kim &, 2011).
AAN7EA] Zhell tigh A= AFEats o s Saray
(Arakawa 5, 2014; Sung 5, 2012)°]] #3F A7} A1 13
7] siolont, ol wAl7E WAL gl emnto]g] 2o
e A= AL 2 Adslolt) whebA]  dAqllx AR
AE XA EAREQ1 HERA(D. kaki T. cv. Cheongdo-Bansi)
FEE 2 AF=2 MNvel tigh demalele] s giE A

2 ARE AFlH: vsaE A, HAE A sk 5
mm FAZ Adste] F4HE AZ7|(KED-1324, Kiturami
Co., Seoul, Korea)= 71538+ ¥, 14 7](SNSG-1002SS, Hanil
Electronic Inc., Seoul, Korea)& ©]-&35}o] 7+ &8 Az}
Atk FEES 7 B850 goll 500 mLe] 80% HIERS- 80%
oM, 95% o, “18]al &5 7Fste] 247} 150 rpmol Al
UNRE B FEBL A AXRE Skl ] s
A= 2357](SIM-7500, Sungwon System Co., Ansan, Korea)
2 A539ink. FEEY 2552 27 o] 74X (Whatman No.4)
2 oysle 3]H4] 2F-E=7](N-1300, Eyela, Tokyo,
Japan)Z 553 H, 5 A7 Z7](MCFD 8518, Ilshinbiobase
Co., Yanju, Korea)Z 7123t} F5&E3 2559 &
& 47 FE A ] FEe] T e A5 5%
et 54 11z 5 T WskE SAste] M%) HE
WAtHJang 5, 2010).

=
AEnkA] 55 2 2EE] Bhd SRS vanillin (Price
T, 1978) 0% 43It | mLe] FEE¥ AFE 77t
5 mL2| 1% vanillin A]2KSigma-Aldrich Co., St. Louis,
MO, USA)S #7F5te] 30CollA] 205 B2t WHEAIZ &, &
%3 A (Optizen 2120UV, Mecasys Co., Daejeon, Korea)
£ ©]&3F4] 500 nmol| A 35 5453t (+)-Catechin
hydrate(Sigma-Aldrich Co)& FFEH = ALEsl]on, g
sk Al 1 g mg CE(mg of catechin equivalents) =

HeEhfA

AZ wig R HpolHx F4

RAW 264.7 A|3E2} norovirus surrogate?] murine norovirus-1
(MNV) Foftishal 2 gsta} 454 d+d=r
] Algtol Aado] ARESIITE RAW 264.7 A= 1%
penicillin/streptomycin(Hyclone Inc., Logan, UT, USA)Z} 10%
fetal bovine serum(Sigma-Aldrich Co.)©] %7} Dulbecco’s
Modified Eagles Medium(DMEM; Welgene Inc., Daegu,
Korea)Z AH&-3lo] 37T, 5% CO,2] 271 ollA] ka3t
MNV 5212 RAW 264.7 Aol 53F3to] 48417 vl 5
AN 590S 33 Wil RAW 2647 AlEE 9Hd 3] ot
AR O, vl gels B]9eake] 1,500 xgoll Al 15% &<
A BEEal, AE5as 70T Baste] ARSI
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HAEHA] FEE 9 2AFEY MESY A
ALWA] 55 9 2550] RAW 264.7 Aol 1] %]

= 548 g818l7] Yall 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide(MTT) assayS 2 A]8}1 T}, 96-
well plateo] RAW 264.7 A|EZ 10° cellymLZ #5310 24
AIZE jeFatal oM, Al Thgo] P HEhs, ek,
olH & % %%% ‘;l 2555 217} 100, 200, 400, 600, 800
pg/mLe wwete] ThA] 244171 Bt u sttt vl
2] AA % 100 pL2] MTT(5 mg/mL) &9 w53} 37°C
o] A 1A17F FoF WS A TE MIT &2 A 713FaL 100 pL
o] DMSOE #5-3}°] MTT-formazan 24 A& 59 F, &
= 7]7](Multiskan FC Microplate Photometer, Thermo
Fisher Scientific Inc., Waltham, MA, USA)= 595 nmol A
FHEE ST 55 B AFES A &2
A EE 2T (control) O-Z T thelk Al E &S 1)
T8 (%)= HERATH

A= F22 2 1}%‘—%91 Fr-zulolgl A & A=
Freznlolels 5t AT A vlE, oleks, oMlE,
5 1l ZA=R0] HE s MY B4 A% AuE

EH Z+Z} 800, 800, 600, 200, 400 pg/mLE A&t}
warlol s gabe] HEe FEE U AHE] WA
—% 7)F20% prereatment(Mlol 2] HF A FEE B
E9] A2]), co-treatment (H}o|2] =9} 25 2 F5ES
Al A1), post-treatment(Hlo] 2] 2~ HE o] 5= H F
=9 AhE Yol 43U THSeo &, 2016). A A,
6-well plate®] RAW 264.7 A5 10° cellsymL=Z =53}
37C, 5% COONA vjket & AL Td=aAlS S|4 o
2 A3} Pre-treatment &3 AS-S 913l Ad7]ol Ax
H sEe] FEE 9 F5Eo] IHE DMEMS AlX W5
S A3 RAW 264.7 A|3E0]] 100 uL¥ 2] &kaL, 37°C, 5%
CO A 1AIZE &<t Bl sk H, MNV(7.3 log PFU/ML)S
DMEMO. & A7 3|4 ate] 100 uL? AE3skaL 37C, 5%
COON A 2417F B¢ vl 9F3}A ). Co-treatment &7 755
93l MNVeF 7)ol Aud F5e] FE2E 2 A5EY &
el 100 LA A2gh 5, 37°C, 5% COelA 24)7F <t
| 3 TE. Post-treatment &Y} 7152 $J3] AE d5S
28k RAW 264.7 A 30 DMEMO.E 417 3413k MNVZ
100 uLA HF3ke] 37°C, 5% CO0NAM 2417t 5ot wjkat

L

Olﬂ TN o°" Tt e

i o

%, MNV7} 38 DMEMS AIASEAAL, 100 pLo] =+
e FAFES A o %Ji 7L7L A gfsto] 14)3F
&2t mjeFetal E} HH jr RE AETE 06% agarose7} g
¥l DMEMS 3718t 5 48131 52t 3191 3L, plaque

A o 57} #ZEH 10% formalehyde(Samchun Chemicals,
Pyeongtaek, Korea)S H7}5to] AF-20) 4 4X|7t E9F AL E
AT} Agar overlay mediumS A A3}z, crystal violet
F9002 AES] paqued AT, FEE 0 A58
S APEA ¥ DMEM 2 MNVE 7H7F SAg =
(negative control)@} YA T 2 (positive control). 2.2 3}
on, FEE 4 A5FEY] Fguenloly s aihe AUx
woll ek Eeha 94 58 UEE)E eIt

BE doEls= 33] WHeste] it iabE Uepil e
), A {42 GraphPad and InStat v.3 programs(GraphPad,
San Diego, CA, USA)E ©|-&-a3lt). 2t e 3ke] ztels A
Z317] 918F ttest®} one-way ANOVA 418 2 A58 0
™, Ducan®] THH$] 77 (Ducan’s multiple range test)S &
ate] p<0.059] FEollA FrolakE HEekalth

A=u 22 2 4529 58
JEu) 55 A2E AT S 2

S, 2010; Jang 5, 2010)2 FaL2 3}o] 80% MEHS-, 95%
&S, 80% oFAIE, BE At §v FE2ET FF
S 54 1xste] 4] 85 vl HES 2 I(Table
), e F55 > 5 FE28 > ofleghE FE55 > opAlE
FEE > A5EY TO= F3UTh o] T WehEo] 37.74%=
7V e wbd ASEL 705% % T e 25 28-S
Kol F=0 Jang 52010 -+ SHHD. kaki T. cv. Fuyu)
S FEEHE, A4, A, FAE st olES HEkE,

NEHE, oM E, ER 7LZ.L FEI9A, &S HES A7,
5 FE=9] 7] 44, A, %X—X]EE} oA o= =%e
™(p<0.05), MIEFH2(91.02%) > N EHE(75.95%) > E(17.60%)
> olA|E(11.64%) 2] 0.7 Bt 33 fujo] n}&
o] WeksellA 71 a1, opAllEellA 71 Wtk ol
A ATeE FARRS BHol ALtk

Table 1. Yields of persimmon (D. kaki T. cv. Cheongdo-Bansi) extracts

Methanol Ethanol

Acetone Water Juice

Yield (%) 37.74 14.87

7.41 15.38 7.25
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AETA] FE2F 2 AFEY B9 FF

1995)0]| B2 &2} A552] Thd S-S vanillin 2
=313 cateching HrE AR dho] A

(Fig. 1), 391418 y=0.42x+0.05°] 1 2.1, A TA4=(R?) 0.99
2 et 7 Z3H)(limit of detection, LOD)2} A &3]
(limit of quantitation, LOQ)= 2]35¢] ¢ 9] o] k& 9 A3
W validation 7Fo] =2hle whel 242} 33xo(HHs-2] ¥+
HAzbyS(FEA2] 7187)), 10x0/S= AAsIon, 11 2
3} LODS} LOQE ZH2} 0.23, 0.68 mg/mL= YEFTE 0.25-
2.00 mg/mLe] &% oA 3|5E(recovery) 79.68-
121.43%% At 3 53 X} (relative standard deviation, RSD)
= 114-647%2 AAEAL FEgH 02N E 55 2
e vl s S Aa(Table 2), 2555 > oAl
> 5 FEE> QU FEE > VEE FE5E
IS 5ol A 36.1340.17 mg CE/gC.2 f-2]% o= 7}
,OMIE FE8, B FEE oo w2 vl §
ER A THp<0.09). W, ollehs F5E3 vehs: 5
A oA o v v ghgo] S ATHp<0.05).
e ke AR 725%% 7P W S
P AFE M FoHoR =& v o] SAHE W

(

N

o l{—{)f i J
(0] _1}1[
HU ﬂj.l}jl

o P

Hir

g

o

o!
il

ol
L 32

fz

1.0
0.8}
¥=0.42x+0.05
=) (R*=0.99)
= 0.6
]
o
L]
7,
o 0.4
o
0.2

0.0 4
0.0 0.5 1.0 1.5 2.0
Concentration of catechin (mg/mL)

Fig. 1. Standard curve of (+)-catechin hydrate.

W, 37.74%= 7V 5 785 B HEE FEE0A
74 ke v kS YERIQ]oh

Sim 5(2016)2 & A Aot FARSHA H ERFAI(D.
kaki. T)) W< & F5=9] Bhd S 2.88 mg/go =
B gk ¥vbH ) Kim 5(2015) SAID. kaki T.) o eHe =
Eo] ¥l 32kS 018 mg/gl ® Harsth ehde] dheke
o) FE 2 A7) a28al &8 wet 1 a9t
theFabe, HEWA] ol ghs FEEC] vhd $H9K0.08+0.03
mg/g)°] Kim 5(2015)°] dA7-Huh= 28 Fe v a9
olfi= 7] - B 55 Al Apolo]l mE AR Ak
(Bian 5, 2015).

AENA] F2E 2 FFES A UE AX 54

AENA] 55 9 F5EC] RAW 264.7 AL AEE0
n|x)= 9GS MIT assay= w-2319031, 1 Z3}+= Fig 29}
2t} ek FE5E(Fig 24)9] AT AEEL F5 9F7
02 7HskE 43H600 pgmLe] F% A9)S Ho Fe
™, 800 pg/mLe] FEOA T tET tiH] 86.19£5.53%=
o] FQl 2po] 5 Ko FRITHp<0.05). ol H]&l dets &
E(Fig. 2B)9] Al AEELE TS FA57T 600 ngmL
9} 800 pug/mLe] FEol A= 91.75+6.98%2} 83.63+2.61%%
22} 2490 ztolE Bl F=AThp<0.05). L €] o}
NE F==(Fig 20), & F=E(Fig 2D), 25=(Fig. 2B)
B A AEES FE2E] w5t Tt wet 14t
© 4TS 1o FUUL A8 AT 43S Ev)Z(Inwasawa
5, 2013; Yoo 5, 2014) 80% ©]/2] Al AEES Hol=
FE5 U AF5E9 T cutoff FHoE ARG AL, I
=ujole)s & AFS A8 FEE 4 AFEY AT s
H|ERE- 3} of| ER2-O 77} 800 pg/ml, A= 600 pgml, =
55 2 552 200 ug/mLet 400 pg/mLE AT

FE2E % F5E9 gxzutoldL 53
AEA F2E 9 A5EY] dernlelg)s gk tix
7 o] weE2ufolef s ek P& 7 mErlel A
o] F%E Fig 37 Table 3¢l ZH7} YeRISITE vlole| 2~ 4%
A w55 9 A5ES Al 42 (pre-treatment) 3+
A3}, ek, ek, oM, B FEE 2 I5E A2
A wRutele]zo] Heta S B FAE wEbbolH

ot

Table 2. Tannin content of persimmon (D. kaki T. cv. Cheongdo-Bansi) extracts for different solvents

Methanol Ethanol

Acetone Water Juice

Tannin content

d
(mg CE/g) 0.08+0.03

0.04+0.019Y

6.13+0.55° 2.3240.03° 36.13+0.17

YValues are meantSD (n=3). The letters (*°) indicate significant difference within row by one-way ANOVA (p<0.05).
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Fig. 2. Cell viability of RAW 264.7 cells treated with (A) methanol, (B) ethanol, (C) acetone, (D) water, and (E) juice extracts from

persimmon (D. kaki T. cv. Cheongdo-Bansi).

The symbol (%) indicates the significant difference between control and extract treatments by t-test (p<0.05).

H=

100

o
A
THo»

Plaque formation (%)

Pre-treatment Co-treatment Post-treatment

= Ethanol extract
BN Juice extract

[ Methanol extract
1 Water extract

mm Control
3 Acetone extract

Fig. 3. Antiviral effects of persimmon (D. kaki T. cv. Cheongdo-
Bansi) extracts on murine norovirus.

The symbol () indicates the significant differences between control
and each extract treatment by t-test (p<0.05).

The letter (*°) indicates the significant differences among extract
treatments at the same time period by one-way ANOVA (p<0.05).
The concentration of methanol, ethanol, acetone, water, and juice extracts
were 800, 800, 600, 200, and 400 pg/mL, respectively.

EEE 7M7) 96.19+1.59%SF 0.29+0.19 log PFU/ML, 98.45+
1.33%$} 0.110.07 log PFU/mL, 96.35+0.53%$} 0.27+0.03

log PFU/mL, 82.40+6.64%%} 1.65+0.43 log PFU/mL,
96.26+2.05%2} 0.27+0.06 log PFU/mL=E YUElSt) 53], &
FEw ATl e mEutele]s] et S A
¥ FEE oF 82%9) 1.65 log PFU/MLE EHZ?L o] -2
Ao A% G Ho] T o (p<0.05), HIEHS, o
E]—S’_ o].xﬂi Z%% ol ;d—z‘:' x}ﬂ:ﬁoﬂ/\i‘— [¢] o]xqo X]-O]
7k At p<0.05). #+ F= =t Al B K (Table 2)
2 AFESOMHE FEE > E FEE> AU FEE >
HERs 355 Tollon & A= & 55 AE
TelA frojA o 7 =k FEEAEAY &
W7} gl Ao vERi) vhd S dhatole| -9 Hle4]
FA ol el A5 ‘?_:rL(Fukuchj <, 1989; Kammimoto
5, 2014)7F R E7] &3l o, o] EF pre-treatment A
o] ol co-treatment Al oNA 9] &3 HE AHE EUI=
3 Aolmz B o Axel Awae givkal Aled) =
FEEY AEEo] wEbfo|y 29 A%t
il

A7)
uw

pre-treatment= 7+

3= RAW 264 7 ML receptorol] VA= FAS HESR=
AOR & FEE0] A9 receptordl] G A =mHfol
o m0) A SO A dmrlolel: fak 2 A

o2 A g ¥ tH(Lee 5, 2011).



442 Sk 2 A4 e 8] A Al287 A3 (2021)

Table 3. Reduction of murine norovirus titer (log PFU/mL) after persimmon (D. kaki T. cv. Cheongdo-Bansi) extracts treatment

Extract Pre-treatment Co-treatment Post-treatment
Methanol 0.29+0.19"% 0.02+0.17¢ 0.07+0.16°
Ethanol 0.11+0.07° 0.2520.10° 0.30+0.28"
Acetone 0.27+0.03° 2.14+0.20° 0.37+0.30°
Water 1.65+0.43 1.69+0.16° 0.2540.19°
Juice 0.27+0.06° 2.960.16° 0.04+0.03"

YData was expressed in log plaque forming units/mL. Values are meantSD (n=3).
IThe letters (*“) indicate significant difference within column by one-way ANOVA (p<0.05).

AL 55 9 FA5ES m2hto]g 2ol FA] A
F(cotreatment) 3+ A7}, oM E FEE, B FEE, A5EY
ATl A wmEutol 2 382 247} bzt ] 7150+
4.24%, 77.6242.92%, 59.76+2.36%= LFEFrom, 7w
w2Hle]# A FEE ZH) 2.14+£0.20 log PFU/mL, 1.69+
0.16 log PFU/mL, 2.96+0.16 log PFU/MLE 2|4 ¢l 724
Z Bl thp<0.05). BHd, v} o ehe FEE A
T U gib] ARl AfolE UEhA] ggkon® g
wulol s gyt Q1A okt & AgelA] 7HE 3
& e S Bl A AeTelA frelHos & g
eEdtolg s adE Uelon, o= 7|EY dAE
(Fukuchi &, 1989; Kammimoto &, 2014)2] A ¥}9} A =]3}
= 2435 1531 Ut Fukuchi 5(1989)< co-treatment
Aol A Bhd(10 pg/mL) #1277} herpes simplex virus
(HSV-1)E 3 log PFU/mML ©]/d A8l A1 3L, A2]¥ ghdo]
A3} vloe] o] FaRS A4 Ao R Ao s dlo]
o2 G35 Yebdohal Basigith Ueda 5(2014)
co-treatment A& oA 7+ ZFE 22|77} influenza virus2)
AHE 9F 55 log PFUML AsAIZ o, o]+ 7t 25529
Eho] influenza virus®] T A} 5 2-8-5to] vho] 2] 2o}
AL FA Astrial Barsioirt. 2 el gt 5
S5 9 A5EC] v gl we) shtole| 2~ aae] fro]
Q1 2polE WSl o ehdo] ulolgj v} Mz F2}
e RS Adste Aoz d53 4tk

ofo] H&l, vlole] HE o]F FERkA| FEE H 2
& A g(post-treatment) $F A7}, HEHE, of| B, o} A E,
B FEE 9 A5 Aol wzZhtole 2~ S8t 3
eI A FEE 7HE 99.04+3.06%2F 0.07+0.16 log
PFU/mL, 95.86+4.009} 0.30+0.28 log PFU/mL, 95.15+
3.85%%} 0.37+0.30 log PFU/mL, 96.64+1.12%%} 0.25+0.19
log PFU/mL, 99.32+1.39%%} 0.04+0.03 log PFU/mLE 2}¢]
HAk 7 2= 255F BT post-treatment Al oA =
Znjole s Fro] 7t Bl o} tix uin] o)l b

H

oot

Wi

o] YEhA] ekt o= BR(10 pug/mL)2] post-treatment
7} HSV-10l| el demntole] s giE HolA| eiokrh=
A8 A9} FAke A4S B th(Fukuchi 5, 1989).

AAIA] =A| AT SkeAel] 7F FEE B ASE gV
2 gujoles 73} AE =Fo] F3] A3 o, Ueda
S013)2 7 FAEET MNVE FAlo HEe 23 MNV
o] F=7} thZ2T W] 43 log PFUML 7HAE AL, ¥ o+
o] Aol FUsH 7t AFEo] mEnfole] e} A E e
Agrs AsfgrozM Franfoly s g5 YEPIS Hal
ATk 71 £, Su (011)<] AFelAE EE A ek
ES MNVeF sAlo] HEe Ak MNVE s%7
0.82-1.73 log PFU/mL #43H= &a3H= g2lsqit} 3
Lee 5(2016) H22} 4] o h&FZE9] F-=ulo] g~
A& pre-treatment, co-treatment, post-treatment= 7155t
A3, MNVe F%7} 247} 3.03 log PFU/mL, 3.93 log
PFU/mL, 3.07 log PFU/mML 7495 golakoit), upela,
HEHA] B 257 opE 25 183 A5EddA X
T A oEE FEE E HEA e FEEY deRblo]
22 gype} njAgusl ek g4 2As geld = 99
t}. Kammimoto 5(2014)¢] A7 4+= co-treatment A] 7 <]l
A 7F 255l 93] MS2 phage”} °F 99.9% 7451z,
A wZuo]E 2o i 90%2] THagS HolFQlt) Ed Li
52012)2] AFAAME co-treatment A oA EE A FEE
o 2] MNVolA= 99.9%, 1A ==npo]2] 2o A= 99%
o] AAES BTt Surrogate® A8 MS2 phage 2
MNV} QIA| remuto]e]2=0] Z|7hstel] sl =441 x}o]
= Belou, o]y g3 A= TUE S
BT mhEhA], - dTtoll A MNVel tis)] &35 13l
7 FEE 2 AEES oA wEno|g Aol FreZulo]
22 GIE HAE 5 QS AoR o) o) HEEH
FEE Y AFES o R guentole] s g 754
LA EM S 87 dS AT



Antiviral effect of persimmon (Diospyros kaki Thunb. cv. Cheongdo-Bansi) extracts on murine norovirus 443

£ ¢
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HAFATE MIT assays 53 A X AEE 27E EU2
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