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Purpose&
Contents

In case of manufacturing cereal extract, we make the extract by
evaporating (250kg/h) after hot-water extraction, enzymatic degradation and
filtration. Normally, it takes 8~24 hrs for condensation processing.

Initial hot-water extraction, enzymatic degradation immediately after, there
is no general bacteria. However, optimum temperature (60~70C) of long
period condensation processing is suitable for thermostable bacteria. In final
product, general bacteria is increased over 10,000cfu/g.

To reduce the number of thermostable bacteria, it need to sterilize the
product over 95C for 30min~1lhr. Sterilization immediately after,
thermostable bacteria is reduced. However, if there is a good environment
for thermostable bacteria, then the bacteria is increasing.

It is important to control thermostable bacteria to reduce this problem at
initial time by injecting atmospheric pressure gas.

plasma is refered as “forth material® with gas, liquid, solid.

All material is possible to convert as “atom” in plasma state or plasma field.
Also, radical is due to plasma get involved in material reaction.

In this research, plasma applies for condensation as hazard reduction
technology.

Product by atmospheric pressure plasma is available in a positive way.
However, Great quantity of Ozon and NO can affect to agricultural product
as hazard factor.

Consideration of proper emission and usage is critical point.

It 1s positive for sterilization of plasma and degradation of chemical
material. but excessive application can be damage to agricultural product
tissue. Control technology becomes more and more important.

This research purpose 1is to reduce microorganism over 90% in final
condensation product.

Also, It's aim to control overuse and excess of quantity product.

Results

Microorganism reduction method of existing manufacturing process 1S
dependent on adding chemical sterilization drug such as disinfectaion agent
by chlorine.

Addition of chemical drug has a posibility of risk in the point of side effect
such as remain of chemical drug and generating of by-product. Therefore, It
is important to develop technology that reduce microorganism for food
safety.

we will apply for palsma technology in Black bean soaked in pure water and
inject plasma gas in black bean. After inject plasma gas, we can observe
reduction the number of final bacteria after removal microorganism in
agricultural product surface.

Expected
Contribution

We will apply to process in bacteria reduction by using condensation
production made our variable agricultural product. we will have application in
new product.

Also, It have effect on removal of pesticide residues such as disinfection agent by
chlorine of agricultural product. Moreover, It works well in reduction of chmical
hazardous factor.

Keywords

concentration

plasma sterilize HAZARD factor | food processing
process
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Ozonated flume water transports the apples and cleans them
without chlorine.

Challenge Test Results

Yeast Count per Gram
in 100 ml Rinse Water

Jonathan Empire
Dipped into yeast suspension, no washing 70,000 1,000,000
Washed in ozonated flume water (~0.1 ppm) 1,200 21,000

Washed and sprayed with ozonated water (~0.| ppm) 730 1,500




i

; = v
3| 3 %‘

s ‘. Lo

CY i

s A E T

'un
1

€DICOHARA amaxuc

EHINSTHEDO?

9 BRIl L SF IR T@ERE

T dL\éE .

FEEASFOB. Hid
t@E%’&E‘EUE'?E? Hi g
;%{{fb‘fﬁTbTLE’&ﬁ?fb

1 QI | SR PR
E_BROR R LU
! ﬁ.;zi?"FﬁL;'(L A=Y el |
AT

1 2. 58t CL- THE
Bl FF.

1A BLEL T TG &
Sl ey g o

%.’Eﬁl CAETIL LB T
RIEEL Fo /*g@?k%

A RN s
wEy

lﬁb%l b TR \?._EE Br D R FH LA %<ﬂm
N DE=E s EEa e TULAERERRFELTT.
T,
O A4t el ey
an A A A
= 2007 2008 2009 2010 2011 2012 2013
Zef=nt A A 709 569 459 829 859 90%] 959

A2 7

A(2013.10.17.) — &A 7= A 2011




H
{n
23
p
o
2

O ZAA7|1#ds}
Rhytec("] =) ©]= RhhtecAli= Portrait PSR38E AEH oz Zetznl R AQYYLXE AJF
Surfx(7]=) UCLAS] 7|&=S o3 ti7l Eet=vl A& Fdsts] st 79 Plasma¥

2 A4,

ERBE(54) th=r4 3|4}l ERBECI A= Ar ZEt2utE o] &3 A|d FAE HEOZ Al
SEKISUI CHEMCIAL(Y ) tj=Zeo] Alxe ok thekgh v 3485 913k A9 Sab=nt
A A AlEE.
O AXAN
=7} 7= A H] 31
UE STERILIZATION OF ANIMAL MEAT BY OZONE 1999
(53)) FOG AND APPARATUS THEREFOR
U CONTINUOUS STERILIZING AND RINSING UNIT 1981
(53) FOR FOOD PRODUCT
(2;) STERILIZATION OF ANIMAL MEATS 1989
(23) STERILIZATION OF FOOD 1989
v =y A study on the sterilization effect of ozone and its 1988
(53)) application for marine food processing.
o) X B
(i) | SOl oF Wesld o7 AFAT R —wm )
DE oz ug sz A5y 2 2002
(@) | & A TIEel A g TG et )
dE2 AFE GAe] 0.F o] & AFE T ynpAle Yamayoshi, T.(2 A H &
(AF=T) | &E9 o] &3} a8z FTHAAAT2)
e 3 sz 2 5 CH TRty N
WIE | e az 299 A% 59 EUFBINCE R
o) K. _ o
(s | AE Azl el A A SH¥—  SHET
AR | AE BAY 0F W OF SHF BY 2B || oo
(@) |l ol % ®
SRS A2 3ol o & A 1 B AA oF Jho 9 Py =
(ATFER) |3 AFE BE V& e

O X+34ds
Old Dominion University LaroussiZZ® : Z&}=v} A gy oigh A7 =2 235,




@

e
-
ol
o2
=
o
i)
jin
_E‘

e

(LN SO A A PR

N
==
e

dhatoll AMEEE AR EehznrleS gi7IY Eob=eket 39 EekxatE R EE o)F
Zdtznte Sdbznp S E 111017} golstaL o Zdhz=nt B o] Thedk Aol
U e 77k AEIZEA bE S wae ARy dasta, A5 ATt ofge Aol
ool whal, 7| Sk Eeb=vks fﬂﬂ"‘ slol| A Zef=m o] dojutr] wjitol “H|7}k
stal, AEA Ae7f 7hsst, A M7 g o] glo] F - AFEAY e A& 7heAd ol
=}, o)l Y71y Zek=vle] HA = 444934 (DBD, dielectric barrier
discharge), 25 (corona discharge), vFo] I &2 ¢ o] B ¥ (microwave discharge),
ol (arc discharge) F°l Ath o] o]F FAANTHEHE vl & v|EH 1A
Zhsakal, A&y o] rhseke, d71% FAe] glol b Age et o)¢t &
7w ARE g oR AFAE Sdb=nt HARAE 27 13 Zo] AAEglen A&
AN AFA Fehzek GAS AlZe] AFEEE VAR Ak, Ah, AIRE o]t 3low
o]F AFA, AIRE o] &3] Hef=wnt GASE HAlste o= %7101 A = 24A7F
ottt 1% AIRE o] &3
kol 37 dSS &<

A Qo w2 o i

4
| 9%
1

AL A AT Wakel AF oFel A% Eeol B
AYE At FAAPEG Bebmoh P} TA 2ol v
& 5 qglon q4% dow A3s

A

_:_4

=2 5 ATk




AN 2AdS AR TR FAATHGADOBD)E = BAGA S ofeieh Fo] JE
AT aE 1o A s Adae] De shd Ak 2ddA 2) 7pd
T 2AWA 3) S/ Edayvjoln] T 29 DBD Feh=vk AN ey

3 EA, 2) GAS IN 3) Zeh=w} GAS OUT 4) ¥ sk vz 745k3ich

E3 29 37 o] DBD=Eh=nt g A e F4 GASTFE x4s7] gt dd e o e}

GASH#EAE F-#ate] A 10L/MIN®] Zek=wt GASE DA =S dAste] TAE GASE

TANKel 23 F9stes o] was AA skl

a4 3 AR HADBD) Sefznt A AR AR

HE Qo AA TESTZA A}

TANKel| F9]A]

frol gk xfol= Ho
AA Aol AAANE AMAS AEIIAR AFREY] T AHA A7HY
FAar e W Zek=nk Ag A 4,700cfu/ge] AutAlo] HEHA I 1)

Alto] Ocfu/gZ Felw e

X
Sl"-rf
oo




HAEWHZ

ko] AA
Y 48k g2 N S
AFE R7HE A Vs o

A7A Eez=vt 7ls

soh=rk A8 7le

AIR in

Sotct

INVERTER

-

(1) =89y
(220V 60Hz)

| Structure of O3 + Plasma Sterilizer

(2) & g— n==u =l
( 80~220V / 1.2~30KHz)

H/V

TRANSFORMER

(3) D& - DE SHH|
(8~10KV / 1.2~80KHz)

SEHM 6) BX&E=

a4 A A4
HHE =3
CELL POWER DOPANT
AlAEL D=4 H
T
- ¥ + 3
o CELL ==z CONTROL DOPANT
Kb I INVERTER = | EIE S A
_
=
= +
a W R EEE s AR
=
i~ 1 z I
C AlE REE A RS )
I T
+
[ e —

I
= | -
%é | Al -2l INTEGRATION I
- | L3
A | HEAlE S SHE st |
. i s e

E:d
2a STERILIZING A=
X0 .I b _____________________________
( P —— )




@ FdA
1A =
EEEREE
ad [SEnaN E=2 T
HS S |1 2| 3| 4| 5|6 | 7 | 89 |10 11] 12
EEEE]
! EEN
Zoj=o} HgRY
2 AEe
Zalx M gl
=23y Zaj=o}
4l NMAAAE 2
=odstarof
5 e
Msmolste AN
6 | Y HE MY
;| 8F DATARE o
X EA
8 NsHI}
9 E_T'_A‘IXFM
@ AF-7NEd 1
R
SUAE 0 2017.04.17, =99 : @FJEZE, =97 0 gl
58 YEAg o Ao 7]Fo] 4% AES FgEa A w57, 557 FHEv 74
A4S B3 FF AE AR U, 2993 0 10-2017-0048932
ol 7IEd A=mAEATdedl 55 S5 vrtd AF A A (W Ei10-2012-
0088948)¢} W71k ZTEPLE AlEsle] A4S dtpe dEle AR T Ado]oHlER
AMAAEFE S AAsHE Halo R oo AFe Y89l AdS wiHs FE Adste
WA= 2P o] &
® A7+43
A I
A 3Zo) A Lol 71 gold FAAGHYADBD)Ze=r dAGANE ZFo] A AA ]
MEgto 2 v 7td Al digt 3y s e skel S
-AAA A
- A AL A=A Eo] ZARFA S 10,000cfu/ge)stE BEEl7] 98] 95% o]Abe] &
ol A 30F-olAe] AT E AAEF o old EF3 FEHTER] L] AEHH o7 MG
FAAGHYHA(DBD)Z k20l HAGAE o] &3] AxFAHA 80% 13 AdAHEE
AANBFAE AE FAC 10,000cfu/goldtZ #al7F 7M5slg o 0ER 7Fd A E s o) f=
7tEE B3 AFY AEE UEe g2k ALSSAE] e EN S A 9 AdETA
AlZrol HA 29 ol Ao FA M aUt YERR S
- FH A%k MEAEFAHS AAFo RN do] o) AE FHo] AotEHE AL WA FH o)
MR AE Aol 7 HAS.
colef e TERE AAE N 9 Ve Al TR sQ vojodl Al AEFdH Lot A EHF
o7 Eo]lo1 &




1. Bx9AE
O FAAZHLADBD) Zet=vp B AR ddA A" WO A 50%)
g = T 4 vl i
At (d¥/=4) AC 220V 60Hz/8kV 25kHz | oscilloscope or multimeter
38 (d8/£9) A 3 oscilloscope
£ F(KVA) 1 KVA°]%
7t a4 He 20 ~ 30 kHz oscilloscope

& n
Al ZE A
TEST REPORT
e 3 A BYEr=a} AlE 8o OGT-20170808001
MMz 29 W gy Sarial No
Al H oo &
eEUd 0ZM-154 -
d+ex = A8 2 R 2017.08.08
Al H = DBD @4 #af=0} 2 F a0l 54 H2E
22| 2% 27 &= B7) A8
Al'H & ¢
25T 70% RH 50~100% 7 M &=
ALY e YHEY X B A =R 24 &

« A8 /Z AL 23 22} (Test Inspection Results)

= w2 salxay

Y AC'220V 60Hz

Y su
&3 BKY / 25 kHz
MIN. 20 kHz

Fajds 74 et
MAX. 30 kHz

INVERTER/TR 88 1KVA ol 4 et

CREUNER O IHE 0 F JUS YUY FY

20174 0BW 08Y

RERTTE

QEAA(F)O HA e E A AAFHLADBD) Setzvl A Fxo] x| ZHEd S-S

sHelsk ol

19} o] ER7|E=S AAF o]f= &3Fo] 1IKVAClA, 7PHFEIG 20~30kHZ DA AA A k&
749 Zepzul AT 9] Aol WA £ glom FEpzeprl G o R HAEA] ol AtAl 2~
a2 EAVE AT T AS
O FAA%

Aeltel A9 1x10%cfu/gel a7t AEHe a7s A
O FAAZHLA(DBD) Zek=vp B AX] A =69 =40FA 20%)

Ax @ 2017.04.17, 92 : PFAE=
A 3L

WA = Ao} 7]5o] $-7 A
& =

O Jn e

ooHdl Qo

FE AE AZ WY, EYWE 0 10-2017-0048932
o] AgAl e ti3k 53] U5 AN




D-06

Ar

o

o+ 7)o
3

.
o) 2iste Y iA/4EE T

o °o]-&

>~
=
s
=

2771
ALA|

=]
~

=1
BN

I
7
EIRIES]

= 7

o

H7l& FH 7)Y

Adstell 7]

]

-

2 2HRE A Aol v A Ak B sE 243}

[e)

gz} 7% 5

3T
=

=

F 2ol Tl
f o7 7]

)

1513
=

== )

>

Al
SRE AL

20} 7]
gzn} 7]

3T
=
3z

Zetzoby| -5
7]t
* Z1 % =

A EBepzvlel g ARE kA Al HEAC] 3T

cETtEvlEe A 1A

. ;q%

L
;OO




D-07

o
A

No
70

</

X

ol

by vl <14

o =
o ©°

HIzFe] Qb @l )

o
=

3

o

Ein

3

<N
B

O "7}k




RS e

ks

6. TGN +3

D-08

o2 UERR

= A &

;:gl_

[e))]
=,

dE, =

3

]

S

0

A

=R

=
01 d~03Wd7FA] BA Ao 5 of

5
=
T

ol
71 Eok

AAA il 04d~0517k4] HFXGA R ol

g

s

el
ok

¢

&

, 0613 3

=
= m1l

mn
fmy
;oT

1
vze]

X
el

i o) o7l HEuA @ 4 9

[e:
A

3

=7 A
chut, @717k WA el Wsiel a2

A 7}

=]

oﬁ
%
)
A

,,Loe

ruze]

W







8. I7tR 7T AHBA LR 53 ATAE-AH] EF%

| ZENS \ D-10
A/ T4 T4 74 TUA e NTISH]
A AR 5 T | 7Y 999 S o (A .
A7 | (@4R) (He) sz | | $SuE
o -




D-11

ME A 18%9] A,

25

b




4 A7AH

hyA
ar

10. AF70IA o o

i~ .
ﬂM%
% wjr n(qu\ olo
- —_
- X =
TR A it
r N )
Ea o A
L 2 Njo ™
oV
27 -
.wvw ﬂ Plo AOT
w_ sy t
N =
g 8
| E8
< W
X
= u
= Mo W =
1w =
o
B
4 B 0 R
g o 1l
~ KE W
W ™
= —~ o)
= LEOLE o
Bo ﬂoTZﬂEEoZM
= o — iy o
i 0 H o HY r HEER
ur B Jo T
= e
o 7 e
i AR
T BB W %
TN i
LR il
;O.ﬁ
= -




2017 SHANGHAI
K-FOOD FAIR
LI T e

- SEHES IHDRG 82 240/ JIEHEE S gep

NI/ % BT 24 S5y 7=

HEECL
== ol e 3
2L
YHAA F2
E ABEE o

= 105 S MR Aes SR A0
WSO Hara) |

= 2|8y HiEE0l MeEe wees a3 S0 Rang, s

- BB SEHE @RS SIS, FNNLS e, SR, AL Bl = Z2 QUR

Ha 2 Flalof ordtel g0l A Ees N,

A2 A 02 ANee 0j@a o) sl
|NE SRS REIEEY S YW NANS WEY M= @ sANes =S

sEY

HEE FUAE S 2aAE A8

12 (18 85

23
i)
2
o
)
H
=
i
a
o

SOt 2
201655, 25

e it A

81 CONSHLTING i FaEn




—
DO
.
K
M
rl U

| FZ=WE
OAl&A 4 A1(20138.10.17.) — &A7]=®A 2011
OFehzrt 719 54 9 AF 2oF 7€ EdE - 718 §3d T2
OFehzrt 719 A8 4% 2ok - I/ edd 72
OW7Ist frdArgd Eekzrtel] o3 A5 e A - 4591888 %](2017.3)




e
K

N

K771 A

oYt

1
T

T FEkedA

3. =7t sls 71d




	플라즈마를 활용한 농축공정시위해요소 저감기술 개발 최종보고서
	요약문
	목차
	제1장 연구개발과제의 개요
	1-1. 연구개발의 목적 및 필요성

	제2장 국내외 기술개발현황
	가. 국내 기술 수준 및 시장 현황
	나. 국외 기술 수준 및 시장 현황

	제3장 연구수행 내용 및 결과
	① 기술개발
	② 식품 가공과의 연계성
	③ 추진일정
	④ 연구개발성과
	⑤ 연구결과

	제4장 목표달성도 및 관련분야 기여도
	4-1. 목표달성도
	4-2. 관련분야 기여도

	제5장 연구결과의 활용계획
	제6장 연구과정에서 수집한 해외과학기술정보
	제7장 연구개발결과의 보안등급 : 해당 사항 없음

	제8장 국가과학기술정보시스템에 등록한 연구시설,장비 현황 : 해당 사항 없음

	제9장 연구개발 수행에 따른 연구실 등의 안전조치 이행실적
	제10장 연구개발과제의 대표적 연구실적
	제11장 기타사항
	제12장 참고문헌




