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The Review on the Washing System of Herb medicine

Hyun Ja-Kyoung'

- Seo Young-Bae'

"Dept. of Herbalogy, Collage of Oriental Medicine, Daejeon University

Objectives
Crops

Materials and Methods :
to washing methods.

Results :

Leafy herbs, soak in a chlorine solution or ozone solution and rinse it.

. This paper researched methods of washing Herb medicine through research papers of washing

We collected research papers on Washing crops. Then we analysed them according

The following results were obtained in this study. 1. Herbal fruit, wash using a conveyor belt. 2.

sometimes using micro bubble

system. 3. Radix, wash with high pressure sprinkling water. 4. Cortex, wash under running water by hand

washing.
Conclusion :

suitable methods for each region.

Herb medicines need a washing methods for each region. so Herbs should be washed in a

Key words : washing crop, washing Herb medicine, washing system. systemic review.
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A}, o] 5V AH A FokAol M Aoy AA, FFolwt, 2445 T 3 = AA &
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o AHALES AHS o 9 Bd= A3 I3 o FHow HRgols AHEA
g 29 F 5S¢ 5 Ak A#H4= % 50ppme] HCIO ﬂo}]’“E o] &
FAEol = Al A dig A Bavh @ ataL, AHeldel A olF&H= 0.06m/s 7 el
HAHEE o] FolA a k. ARt FefAfolA A GBI 082R BAF mEE 53l 13 Al
= AlHo] dRbHom o]fojx A gFa glon Hakdok AHAR, 271 Ak A 357 log
Al F el ek = wusio) A gk ohE A gl CFU/gel M Aell4= A2 F 220 log CFU/g_O.i
= BAle] THS flske] AlHo] wtEA] g Ask HJaL, WdrFe A+ A F A=
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i Table 1. Peach Washingg)
Crop Peach
H . E‘ % remove microorganism, improve
Objectives
the pase of soft rot and taste.
AT wadde] dAHem ANE AA Water HCIO solution
F3 s 97k wobdw Atk FaEH ¥R
okol sk Aol AA LFF Bojum 9 Method a. 50ppm HCIO solution,
3 AE gl whE s Ad kg AnFe S0sec washing
AU T Soluba Q7] wFo|t b. washing nozzle time :@ 0.8sec,
o] AlH B AHS uw o] 2d L 1A Conveyor belt speed 0.06m/s
B AlA ¥ oyt AL F7kel WA oA - microorganism : 3.57 log CFU/g
ot g 37 59 EnE AHE BE — after treatment : 220 log
T At As & F AT olAd" wAE 2 Results ~ CFU/g
ofell = Al ZHol ek A7k thepalAl W@ “E. coli : 218 log CFU/g
Ror g yEe AFRIE FAEY AR — after treatment : not found
Fetel Ao a FAEel A PHE dob
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Table 2. Apple Washingw

Crop Apple

o remove microorganism
Objectives o
remove Pesticides

tap water, electro-analysised water
water NaOCl solution, CH:COOH 100mg/L,
ozone-water 2mg/L

a. washing with tap water : 30sec
b. washing with electro-analysised

methods

water

c. washing with NaOCl 50, 100mg/L
d. washing with ozone-water 2mg/L
e. washing with CH:COOH 100mg/L

@ solution specificity of Pesticides
—electro—analysised water :
myclobutanil

—-NaOCl solution : fenitrothion

-Ozonated water : chlorothalonil

Result: . .
esuits @ Total aerobic bacteria

- tap water, CHsCOOH : no change
- NaOCl solution, electrolyte

: less then 1.0 log CFU/g

® E. coli : not found
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Table 3. washing melon'”

Crop melon

Objective  Quality improvement

water ozone-water

a. dipped in tap water for 30min

methods i . )
b. dipped in ozone-water for 30min
c¢. dehydrated melon.
Result - decresing hardness and weight of

melon : not change
- appearance, color, taste, texture of

melon : better than before washing
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Table 4. Lettuse washing

N B20% H1HE

CFU/g, vlolazmER 58 P&
CFU/go &, & A7t g2 Wi o
=, vholaA R W&ol M &3
T Ut 2 olfE AFe] 9
712 Hol = A97F 87wl &4
U oA AHFE 2= 3 B vlolag
Aol b ZA )7
L= T R 11]7% Al 919
Chorpyrifos®] A%<, &= A2 81.01%,
T 52.66% wlolA = tﬂ 5 3885%9]
E}Wo  Procymidone® AfoE £
WET 4831%, wholaR W&
ul who]=
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Crop Lettuse
Objectives  remove microorganism, remove pesticides, remove foreign body.
water tap water
wotal a. non treatmernt, hand washing, bubble washing, micro bubble washing time

. ) : dmin
microorganism

b. dehydrated and storing 4C, 9 days

methods

c. micro bubble size : 10730um,
micro bubble washing treatment time : 1min, 3min, Smin
pesticides a. treatment : Procymidone, Chlorpyrifos
foreign body a. Video microscope system
@ total microorganism
Results -non treatmernt : 4.14 log CFU/g

~micro bubble 1min : 3.21 log CFU/g
—-micro bubble 3min : 3.06 log CFU/g
—-micro bubble 5min : 2.99 log CFU/g
-hand washing 5min : 4.10 log CFU/g
-bubble washing 5min : 3.98 log CFU/g

—-micro bubble washing 5min : 3.25 log CFU/g

@ non treatmernt ratio : 100%

~Chorpyrifos Residual ratio.

: hand washing 81.01%, bubble washing 52.66% micro bubble washing 38.85%

- Procymidone Residual ratio.

: hand washing 70.95% bubble washing 48.31%, micro bubble washing 43.73%




Table 5. various vesetables WaShil’lng)
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Crop Lettuse, Sesami leaf, Pak-choi, Kale.

Objectives  remove microorganism, remove pesticides

water tap water, ozone-water

non treaatment

methods tap water @ dipping and rinse

o a0 oo

. water + chlorine : Chloring 80ppm 1 min-dipping and dehydrated
. microwave . 24745 kHz washing 5 min and dehydrated

. ozone-water . 0.3ppm ozonated 5 min and dehydrated

@ further showed that ultrasonic treatment, chlorine, and ozone water washing were effective

Results in eliminating pesticide and microbial contamination without affecting the quality of the

vegetables.
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Table 6. Pak—choi washing®™

Crop Pak-choi

remove microorganism, and
foreign body.

Objectives

water tap water, air bubble,

methods a. air bubble washing : 3 5min
b. 80ppm electro—analysised water
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washing : 3min
c. rinse 8C water and dehydrated

@ foreign body

—untrated : 5.2 mg/g

—air bubble washing : 25% remove

-80ppm  electro—analysised — water
washing : 46.2% remove

-rinse 8°C water and dehydrated :
53.8% remove

@ microorganism

~untrated 256x10" CFU/g

—air bubble washing 61.7% remove

-80ppm electro—analysised water

washing : 83.6% remove

-rinse 8C water and dehydrated :
93.7% remove

Results

3) AAxF AF

NaFe 285 A °971=
NE ok xR AHAE X
371 91 AlHo] Wo] ®miH Y u}

7h g AR

Fos AE Ao 755, 9aFE 1270 A
HE ¢ A, oFE “@ 7] A QE ==
2.0ppmO. 2, 152087+ A 35& A, FRE AHT
= 39x10' CFU/Mm, 9452 13 AHg Ae
6.25x10"  CFU/m, @A# 23] AHTE 350x10°
CFU/ml, &5 138 A2 7= 2.38x10" CFU/MI, 95
4 58 AlH T 2,05x10" CFU/MI,

o =t \=]

Q&% 0% AHF= 900x10° CFU/mle] 23
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Table 7. Carrot Washingm

Crop carrot

Objectives  remove microorganism

water ozone-water, Chlorinated water

a. cutting
methods o
b. tap water : 1 min-dipping
c¢. Chlorinated water :1 min-dipping
d. Ozonated water 2.0ppm :

1min, 5min, 20min

@ Total microorganism

: 39%x10' CFU/ml
Chlorinated water 1st
:6.25x10' CFU/ml

Chlorinated water 2nd

: 350x10° CFU/ml

Ozonated water 2.0ppm Imin
: 2.38x10" CFU/ml

Ozonated water 2.0ppm lmin :
2.05x10" CFU/ml

Ozonated water 2.0ppm Imin :

9.00x10° CFU/ml

tap water

Results

2ol Foke AASE Hel FHL T
Aeka} 7ok A, op) Hel AlFelse
NE AN A4 ALge] Arht 7 o
2 29 4 9EA dopuglsr o] Kegel A
3

AL 3083 WA, ARt RelAl hel 2
Sheoll 3308 902 SAF 3419 4L 30
% 660W1 2 4L 30
2 AAE @ A AH

Mr Ao rﬂi
AL o

(

< 37 ARG BE AlFHTAA RF oAl &
EzZA &2 A8k A2 A2]T 0.2038ppm, F 2

A AT 02537ppm, AelEEF AlFA T
0.2038ppm, A4 A= 2127 0.1457ppm &2, 25 a
£ 7]%] 05ppm olakz A8 Fol5gon &

& obx o AlH A AL S wr} Hg Aﬂzﬂ.
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Table 8. Cucumber washing" A7 He AS B 4 A9 (R 9)
Crop Cucumbeer ©
Objectives  remove pesticides Table 9. Pepper washing.”
water, Power clean, Jayonpong, -
water @ an, Jayonpong Crop Pepper (Capsicum annum L.)
Cyclelon water. L remove pesticides
a. Cucumber 2Kg + water 4L Objectives )
methods o (bitertanol  tebuconazol)
30min-dipping. water detergent
b. Cucumber 2Kg + power clean
solution 4L 30min-dipping. a. traeted Dhitertanol, tebuconazole
methods
c. Cucumber 2Kg + Jayonpong b. Pepper 200g, tap water 4L
solution 4L 30min-dipping. 1 min-dipping, rince 30sec and
d. Cucumber 2Kg +Cyclelon water drying in the shade.
4. 30min-dipping. c. Pepper 200g, 0.2% detergent 4L
Results @ Azoxystrobin remaninig Quantity 1 min-dipping, rince 30sec and
~Control 0.3499ppm drying in the shade.
~water * 0.2038ppm d. Pepper 200g, 0.1% detergent 4L
~Power Clean : 0.2537ppm 1 min-dipping, rince 30sec and
~Cyclon water * 0.2033ppm drying in the shade.

-Jayonpong : 0.1457ppm

Results @ pepper remove efficiancy

o) u3x A H0 - tap water 62.6%
3]

NEE ARERS Qo] 9F] WA 13| - 0.2% detergent 4L 675%
kA2 A¥E T 79 AR T AR Mg FEE - 0.1% detergent 4L 69.8%
A7} AR AHE 127F JAAS T A 5E @ pepper leaf remove efficiancy
omm Ao LEEIL B2 FEZ 13 3021 - tap water .19
e T oA, AR 200gS FE (02% 4L) - 0.2% detergent 4L 759%

[ - 0.1% detergent 4L 76.0%

2 1/2 (01% 4L)2] AAS 9o M2 Eo 1A & ) . N
FEE FEER 13 30270 e & &7 st o AT HIGHE PR Lot AL
S A mE AR A A AARS ww, sre g Gl AT ekl 48Ad 5 o v
A 6269, AAEET 02002 AF A 6750, o0 aw o, ATFeel 2ATel s el
A 2% (019%) AF A oo Uery pa  TAEAE olgstel dad eES o A
QS oA OFAIE B3] T A A FEE AF A o S P& ), AFstd tE], TE5 MAES
w5019 AAFEED 0200 A A B9, AA 1o VTE T S Atk mak e 2ol g
% (019) AF A, 0% AAEE e, w o) 8 ARECT RREE A wder A
2 Al A AA @ & Aol W 4w ) CTER T UG Sl Arel nad A

B AGRGY AFEHE AR AA

o] Al FxEd HAste AFutez:
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4.89 log CFU/ea Tjr”@r—?’\ Al
CFU/ea, €318 % 4.36 log CFU/ea, o &2+
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log CFU/ea® #rAa%<S & 4 ATk =g 242 A 9 F A FZo|9A dAS Farte
Table 11. Ginseng Washingzmm
Methods Objectives Treatments Results
Two way development a. Sterilization was used 2Cwater @Total microorganif,m
and full of Ginseng’s electrolysis water of 50 and 80ppm. 30 a. untreated 4.6OXIO:
and 60sec. b. 2Cwater 4.70x10
cone spray surfase 9 .
type%) washing - Pressure.loil K.gf/cm . c. electrolysis Watfl”
b. dehydrating during 1 min -50ppm 1.45x10
system c. dried during 1min at 30, 50T ~80ppm 3.90x10"
@ reduction of microorganism
- untreated : 6.32 log CFU/ea
715kg/cm2' 20sec spray water
1 5.80 log CFU/ea
@ Surface cleaning - high-pressure spray
a. spray water 1 509 log CFU/ea
~ 95L/min 3min. - hand-brushing
b. high-pressure spray 1 489 log CFU/ea
-15kg/cm® 20sec -200ppm sodium hypochlorite solution
c. hand-brushing 1 493 log CFU/ea
Spray ~dipping at tap water - 3ppm ozone solution
water, - brushing 20sec 1 4.89 log CFU/ea

High-pressu
re spray
water,
Hand-brushi
ng and
additional
dipping
treatment

%)

reduction of
microbial
population

- 3% HoOy,

1 489 log CFU/ea
- 50Chot water

1 4.36 log CFU/ea

@ additional dipping treatment

a. high-pressure spray washing
15kg/cm? 20sec

b. additional  dipping
-200ppm sodium hypochlorite solution
-70% ethanol,

-3% Ho0Os,

-pH2.3 eletrolysed acidic water,

treatment

3ppm ozone solution

: Imin dipping and lmin rinse.
c. 50Chot
cooling 5C3min and lmin-rinse

water dipping 90sec

-70%(v/v) ethanol

1 4.29 log CFU/ea
-pH2.3 eletrolysed acidic water
: 4,03 log CFU/ea

@ reduction of fungi
—untreated

1 448 log CFU/ea

— sprat water

: 3.18 log CFU/ea

- high-pressure spray

1 3.15 log CFU/ea

- hand-brushing

1 295 log CFU/ea

- various solution-dipping
: 2.8573.22 log CFU/ea




171

epal A4

oltt.

A

L

PRl

A ol A

1

A
!

=

Az=dle] Azt

3} ok

RS

42l

Z]
]

Al

oz A A3
M4 ok

bl =
‘mvl‘ljo?_ ~ = = T =
o A ° TR T R R B =) —_
g . oF Bl cT,ﬂAN_l - — JZI ERCII IO = -
L) BTy oW Er g PN T =L LETEELY
F R w ety w223 woE T W Mo A
il BBl fmeidss @iy Pe ErRprED
ks o S = IR 1O#E%E{%%l% W R S
A PGS e By Ezx=rgW
+ P T W e TR o Y H oy TT LT
~ I A T 5T & oy g 5N
" B Vo A I o A W o = = P BT o = o o E
el Eo =y B g & w L B ool Mo 2, T M T o g d
k] N e T oS wma P dw TR oo o B o
R R = E = % m = ~ = Hlo < o T
i ’ Lo BN = o o < K 5 .~ N ® o n o e <
i T oo — ol 7 WOy o= —~ ) n x [t
AT g B a2 W MW H e < £ owT e )
= S ) BB ECY = St T ’ = X X oo el
s w BN W T e U D T LW T o
LU D g g B o o e g =7 o BT L
i %mﬁo@%%%%a7%,ﬂmirvnw g I T wE XY
1 ! i €9 o A mrﬁ n ARk —_— ° w Eu‘_t 1__/|50 o o ,],E
wow B EhrrgeePaddearh © P fda ndesirz
i X = N~ BT, = X KB
T o ﬁ%k%x%%ﬂﬁ "R Ty % - o_Lﬂnﬁ%%w%
—_ . g ooer % odo BB ok, mo oo — . Mg — e )
T 4 G AN . i S T B - ) = P B g g
< X TR Mo AT o ; do i AF W4 R T ow
° 0 ™ < Mo - IV X
T T T
OO N R o ooy R B R R
=y R~ o B )N ﬂluievy,_._mﬁ
= xAi‘_ﬁMﬂ/l.,o = JU_ZT.EJIJI_._Jl —
M RREg*s T mx PERRITE SRIODKER
3 oW o T Uk Ao = pEo®m  woe®w AR
T oo ™ T oo Mo oo e I W g m® E A ey B o
oo o WEF ol PRt Gk L E%Hﬂoﬁ?ﬂ%
B = TR o T . T < i
o W T T X 0 _ ° o 5 o M ﬂlll
H%ﬂ%ﬂniﬂqim&% T o R evmwo%me s = .@AT
A o ¥ wmox T ur oo ® A © Too A ™
N R T O o = ® P T o s o o= o
- o5 ol N~ A © & Mok R =
G AN LA Y ARl e T i N
o T I+ W L S Iy e Sy o o ° ° ) © %*
@JW%M%% v ~OHTa X R i ) o T o B
SR o - % 3 T -0 R
ﬂmﬁ%ﬁu%ﬁw_@mﬁi TT B oEm o d g TS A Ty
R T ToEEA ¥ ERLR o e ETR ORI
%_Emﬁﬂﬂzo%drﬂoﬂ Wﬂ_smﬂi Y zj,%loﬂdr,imoi N A
}ﬂu_sbaom‘ov;nﬂla%ﬁ mrﬁ]iuTm% b Eﬂ]%mﬁ_to# W RS R
m,ﬁaﬂuuﬂ_mﬂﬂ%owwﬂ e d = & %@mﬂ.ﬁ%?;’@m ﬂ%%mmﬁ%ﬂ
%ﬂﬁﬂﬂ%%?h%qwm%%g T B R o
S B S N A w iz iapzorozowil
GRSV S O 8 50 LTmw Ll DR
N L ,Mhmﬁ;%ﬂggowgﬁ%%zg
rwm ol R RN K Moo S



o]

b,

J|
J

pas
=S|

Al

=]

2 met A4

=

by
[<)

2

boh ma Aulolo] WEe] S} A

°©

H

A

o

A4

(¢

L

L

]

A0

AN Al HFZ A

ol A
A

=%
[e)

)

2 7o), AZAA

wlak, 71, AbAb
At Bgol
o]_&

o

oy

1.

i

X HAE H1

il

BESWEH

.

KHEXER
ascorbic acid, citric acid, sodium chloride, %]

o] AF5o] zojo} FRlo|t}.

kAo = Al

172

f}—l_

&

A= oFA el Aulf Aol A

o R
oFo we} wejof

o~
T

0

w
o
oR

¢

M

ToR

A Al whol AR BlE 59§

2]
B =]

=

5

2
h=13

Ho]— Al
s

L

L

3

pal

gHekA] A

J

Z_I

57wz gl

ST
It

ol Al
A 5okl

HA Rk 7

°

[e]

.

]
°©
o

of o RR, BT RE, AR

=]
=
p==

=4

ol

j=}
R

o ok el

h=}

SO M,
o] &o] A Hrt. eyt

[¢)

o] o}1]7]

Al

7

FLih, ERN, ez

A= 7]

4. BRI, BB, R, REE

e
B, ZEE K

ko)
=
oy
%
A
o
He
=
ToR
M
umo
ot
<0
r
™
o]
ToR
L
Y
T =
N |
w o F
= o
N or
el Ho
Moo
< )
) =
J =
¥R
C) T
M”E, )
o
| )
ol nhy
O =
T o
—
™o
T o

2 oo Aok @
A7k @7 A o] of

ke
o

et

el Aol A%

&l ok

3

30
=

PL'

A=)
=

ok
2

-ﬂ.

D ELIE
=1 Oﬂ

LN

L
-

i A1

o

_?,]
ol §i7]

|

&}7]

S

J

&

angon A



T2 S dAsA A oF gk

B2 gds s HW B BE FEE5Y
OFo] AAH ALY Befo g o] u x| 7] Wi
A Fe FgFo] e AL ofyA|nk, 7tE S
Al H & Aflatoxin § 3l 5 %] {AY, T5
A AAHA G Folde= Aol 7] W
ol v Adg A=A HAo] wi=Al Fasirt

Eek YdaH o FEEHH oY v =
AL 7] YEAE dekAmAle Ve A%
dostrh A A EFAA Y, FoF ARE e 7]
= AR g AFHA o] Fof Aok & Aotk

FuEd

L Pkt s, deke] Fdue, Mg, AY
Z$AL P17, 2004.

42}, pp 569-610, 2003,

3o, By AdH A % dAe

Fod Y AL A EFALHEEEA
15(2):253-260, 2004.

4. 9574, 274,
4, AaA. ¢ e
7+ AHE o, Analytlcal science &
Technology, 22(2):128-135, 2009.

5 A&, A, 324, 325, 153,
4, A&, AT, A, @
& A oFRHH WE FAFTEE
3. Analytical science
22(6):504-513, 2009.

e

d

&  Technology,

8}3) 2], 17(2):235-245, 2002.
3, WS ghoRAl W =
= A av dx4%
18(2):90-93, 2003.
8 o8& A/NE ANE, 1WA
obe] A A|AE A =@ EXNE I} ulo] o Al

25 333 %], 34(6):446-453, 2009.

v e

1

ol
4B
e

)

> l‘.{q.
D

}o{:

2

i

o o D g

fL o
!

10.

11.

12.

13.

14.

15. ~

16.

17.

18.

19.

20.

21.

dop AR el BE AT 173

A, Zrol, T&E. A AL A A0
g2 A" 4dd 9g FFEt 9 vAE AA
&3, Kor. J. Hort. Sci. Technol,

26(3):251-257, 2008.

FElg, vl F, BAE. e &5 Aol 2
Fole] FAo mAE J I EZAGH
E8}3] %] 12(3):252-256, 2005.

o4k, felel, AW, WA, B3, A8
S CEERTEE REL
2 4G F FAVS #5403
A1, 16(3):321-326, 2009.

o2, ANH, 4A, GAD. AL A

3wl mE AR 2 A A4 &

7}, Kor. J. Hort. Technol, 23(3):250-255,
2005.
A7), wrelnt 233 Fed. AT AFH,

=], 32(6):408-415, 2007.
AA7, Yaguang Luo, 9. &+ 4
&g Al o] 2l el d
AA e w A= F&F FAEFHGRET3
14(2)'54*60 2007.
OkA:,L J—zlﬁl glolel
2 A g2 A Ao «]L
Journal  of
Control, 15(1), 2006.
A7, A, A3, s4d, A8, ot
<. 7\] AAd 355 Bitertanol %
Tebuconazole FHF7. J. Korean.
Appl. Biol. Chem, 47(1):113-119, 2004.
A F oJoFE obAA. kA BE Ax

A1 (1), 2008.

Bio-environment

Soc.

ok
ol

2 E o okE obAA. A EFE AR TA
A Z(10), 2008.
AFE o oFE kA, A BE AR FH
A1 Z)(1M), 2009.
2 E ook E A, kA XFE AR FTA
A (1), 2010.
A, o3 %, rawlsqo, &Y, EyH uf
HE, S, A, 57 dAF A



174 KEAXER BESHRHN MXE F208 H15H

2 Bdel od ¢ Ay sk Azl
Journal of Food Hygiene and Safety,
24(2):182-187, 2009.

22. AlAAdot, @M, Al &3 wiFo A
2 7l o F710A soFe AARA
Korean, J, Soc. Food. Sci. 16(5), 2000.

23. AAF, AF 2] =8 H A T
Aflatoxin 7+ #3 A+, J. Fd. Hyg.
Safety, 17(2):79-86, 2002.

24. A¥3F AF, SFFY x" H THEol
AflatoxinZ 2ol " x+= <943 J. Fd. Hyg.
Safety, 18(2):87-93, 2003.

24. o171, AG, AW, A, Mg 43
712 AH 7] s A 713 AF 5
3. vRol A 2H T8 s #], 35(4):244-249,
2010.

25, o] A, Hr|d, AxE, AFE, AL A4t

A

=4 o
Zlgel #d Ay Ho] Al A e 4],
34(4):234-242, 2009.

26. A3F, 124, A48, 49, 42H, ds

, =1, © 2, T
gk AlH A ol mhE Ak v AE AlA
=23 a2 5 A g8 o 8 A,

17(3):405-409, 2010.





