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SUMMARY

Obesity is a major public health problem and significant risk factor for many serious
diseases including coronary artery disease, cancer, and diabetes. This study was performed
to investigate the hypolipidemic effects and anti-hypertensive effect of Unshu and Citrus
grandis Osbeck Fruit, which is bred on Jeju island, in rats fed a high-fat diet and Human
bodies. After feeding the high fat diet, body weight gain and relative weight of adipose
tissues and liver significantly increased in HFD group, but Citrus fruit extract
supplementation protected these HFD-induced changes. The levels of serum triglyceride,
total cholesterol, low-density lipoprotein (LDL)-cholesterol, and the atherogenic index
significantly decreased in the HFD+Citrus fruit extract group compared with the HFD
group. The systolic blood pressure was significantly increased by feeding the high fat diet,
whereas the supplementation of Citrus fruit extract effectively prevented the elevation of
blood pressure. Therefore, these results suggest that Citrus fruit extract exerts a beneficial

effect on obesity by improving lipid metabolism and alleviating obesity-related hypertension.

A development of functional material product from the machinery and tools selection
which is efficient and equipment composition are very important respectably. Investigates
the equipment partial by extraction efficiency for the equipment composition which
industrial is efficient from the test which sees the test for accomplished.

The fruit juice extractor screw type was thought good thing for industrialization. The
extraction plant in compliance with the Useful column law was effective to fill on the
inside. In order to extractive flavonoide in citrus fruit, SDVB is effective column packed
material. Fermenting method(application yeast : citrus marmelo yeast) was best for remove

sugar content in Citrus extract material.

In the customer interest, blending citrus fruit extract 5% is best for the development of
citrus functional Juice. Develop products that are different in food like citrus vinegar,

Mackerel bottling. citrus hot paste, Tangleweed bottling, green algae bottling and so on.

This research conduct in order to propel a citrus functional material industrialization. In
the result of this research, Viscozyme L is best degradation of enzyme of citrus peel. the
alcohol creation was possible with the enzyme extract of ctirus fruit peel. Large scale
control of citrus processing by-product was accomplished from the citrus juice factory in
Jeju and then various research was conducted from this.

In the result of protein creation possibility, When used the hypha body, was possible and

then the carbonization was possible with used citrus peel.
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47 FE AARFE ¥ 9 gFor Feste] £dd FEE2 w5 % To4dd
= Tl s AAEH. 1A FEES SEEFTAM w5412 F FAAEE A
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Zrg gl Naringin Hesperidin Hesperitin Nobiletin
(ppm) (ppm) (%) (%)
o 194.93 282.36
N FTEFE= 2.20 0.61
HAeSTEE (31.16%) (19.50%)
165.85 85.56
NGEHFEE 1.97 0.09
ST (17.07%) (28.11%)

e g9 ANE B FER
Yzl AFEES FEAT] A AT

st (Natsudaidan ™ AT A F Al =5 2]

N

=
&= FUsAAF drh A 2HEE7

A APz AgEH g wol A= 3l

9%z 7FF wWo] A1 Y= FUTH( Mivagawa-wase) 2] v|< 2 (Immature fruit) S o] &
st ZHE H g FE2385S HESS
2 AF= ASATFEZA AES o3 Vs AAFE SHETF Ul fdsiA A
Hl o9l FH A EZA Y FaAdFde] 7so|dGAA (FHAE[AAS] ZHEE o] &3}
o] A|YE AAsILE ZAHE H9o = b 27|9AQ 2F7]9 F2Ea8 dAsgT. (F:)A
EddA #ZAF7]= AAAFEEAA 7S A YERG(C08 HEAl AlEA) AFFY 2E7]7F
A Eo]Qlo] o] AL o] fsle] AFEES HAESAL AE5a 84S AR & Ay AS5+E&S
st 2547 Ay BF BSHOE 7 2okt ol fisk gele HuE Ao HAS
(92C, 40%) F=& AAsE A2 HEHAY
% 2-3. 23FY #FF7] HAFas 1E
HEEF 2555 (%)
s 31.0
st —
B (GFF5)= 70.5
;‘g—l ‘TL}"% 28.5
= m) 7} -
(EFEW | g9 (d5%2) 685
AR T AFI01E FE(ETE-AENO)
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® 24 Ay FE7] FEEE AR
A gEE FE=57E(%)
She (FH5+39) 70.0
<7U A ES+) 63.2

* 26Kg 71 AR, FELE 1 920 X 408

it FEEAF, G AT AANAe A5 ow Fasojop & Riorh £ o
TFellAq ol gd vt B AFI H¥E et AXAN F A5 FEAES B A
e AEES o]8st] FEE TERH

&S AES. Ee o] ¥7]= UF(Ultra filten) = =
5000rpm .2 A Al FEES 25 25CE 24ste] AA st UFe 7 T8 F82Q
of Zheke- #50,000, #100,000(SK module)& AHg-ate] o & &3 HES I

AR SHF SFUG A L ol KOUDE ALY Asigel S olelE 2
e ofutule] R Fe] Y

% 2-5. UF +&8&
AEEF W UFAZ AN} HFL(FE%)/hr
UF#50000 17.5(70)
S=e
UF#100000 15.5(62)
4 3 UF#50000 17.0(68)
(797D UF#100000 14.5(58.0)

20079 & =+ Och]ExLJ,}sLOJ 71—@-/\]547401“1 _/Fzsﬂﬂ oﬂ:ILél,].E RER=
o] %‘%Oﬂfﬂ SDVB I) LiChrolut(RP-18, EN)> Amberile Xad =2 3|4 2 =
AUtk B AFARE v o R SDVBAHS AHs ot &5ES z‘;%s}%iv}. 2 4
TolAd AFgEE HX FAH 2 Gradient HPFC Pump®  Flow Rate: 100ml/min(Pressure
Limit : 100Psi(7 Bar)® 3}3l Solvent Delivery: Constant Volume(3ml) ElectricZ 3ttt 7
=5 93t FFEAHE UV Detector(dual wavelenght(200-320nm))S AFE8F T 521

[e)

Fraction modes® UV Slope ¥ Volume, Time®] 23t F=&5 AAST. &3] &% F=
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oI FEE 7)1F=E 500mlE St 7FEA] #E &2 25CE A% & =85S 7
o 2 Ao shE LUt ARLE But F2S AT AW F80l S AR £F
U ARG skEe] FEe AT gl w2 Aol

¥ 2-6. Column(SDVB) FZ%& &

g% W Column AHEml(%)/min
5 120(24)
st
7} 9] 130(26)
o 7+ 115(23)
(&5 2}3] 120(24)

* 500ml, 7He&% 1 25T

FARZE AFE ofgksel YA AFetolH AT FF77] FEHe = 20keH
Bulk try type(FAST COOLING / FAST DEFROSTING SYSTEM)S @835l 259 &
o3
AN

Azxade ARG 812782 AxHEe TFAELE U § 10025

!

T A]Ek

EAAZ F88 AR B Ay dESFS 1.75%, 2FUd AAEFE 150%9 8 1Y

A&%S 2 Column FAAZTE (D)
e 5+ 7] 175
Ry

(o N . 7}£+3} 3] 1.50
R = g =
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HE FEES AN HgFEe MY wol  FhH A TITEYHEolE
Narigin+Hesperidin &&= AE3 & A3} &2 13.75%, =794 Y= 17.81% = 3= H]
a vt we ol dE=E ol
X 2-8 F=&E ZH ol $FeF(NarigintHesperidin)

HEEF ZHR oS g (27 FEE N %)
st (YS+249]) 13.75(1.35)
M7 A (2S+3)3)) 17.81(1.57)
E2-9 27U Aos 13
S A A 1 E
¢ glucose | frucose | sucrose | sduble sdid | citric malic | oxalic titrated
(%) (%) (%) (°brix) (%) (%) (%) acidity(%)
-4 0.70 0.62 1.39 7.00 2.48 0.17 0.46 2.51
7}3) 0.74 0.50 0.28 - 0.33 0.78 0.45 -
—_ 40 —
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9 2-4, 7= HPLC A ZvlE 13

TI¥ 2-5 R A A

5. & F Y Microfilter® o€ 9 & 22 49349 ANA 23

el e s
A7F wWig- T2 alo]th
w224 WALl og FAAA

Membrane filter®] MWE o] &3}o] cutoffol]l W G4 &8 23 A3} microfilter2}
ultrafilter 25 of¥fo] oJst vzl &5F Zpol= Y= @gkot, 045um filter o1 3} Az}
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% 2-10. &t A5 A o7 Mesh® F3E9 Naringin $FHaF
o3} Mesh
A g
0.45pm MW 100,000
o] 1} oA 776.1 993.1
Naringin(ppm)
Zhof of 756.5 996.7
E 2-11. o Mesh® st=254 Fad AA &
o137} Mesh
0.45um MW 100,000
glucose 68.18 42.66
F-2 - (<100%) fructose 37.02 29.74
sucrose 12.75 20.44

38U SR E0lE 38%eHE Y FEES olEd o993 Meshd FHE9 718
AudE H3ls AEs 2 Ay oygdoxs Lol AA HE HAET HI=dH
MW 30,0002} 0.45umel A 0.3°brix A =7} A A5 ok

% 2-12. g€ FEE(ZHEE0lE 38%%)9 o3 Mesh F3E 9
7ty E Wt
o3} Mesh
S
control MW30,000 MW 100,000 MW 300,000  0.45um
3} oH 10.1 9.8 9.9 10 9.8
Soluble solid o1
(°brix)
Zhof o 10.1 10 10 10.1 10.1

Bop 443 A3 g9E AEE 7] 98] ICHon-chromatograph)E ©] g3l o] ¥ Meshd
F3}E9 Total sugard &% WE AES A= MW30,0008 0.45umeollA A=
AAE = a5 2. 53] 2972 Sucrosei= 045pmolA A% AAE = &7 R

gt wol= 38% %)Y o3 Mesh® F3&E 9 Total

|

¥ 2-13. g E&F FEE(
sugar® 3sr=F H 3}
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o] 7} Mesh

control MW 30,000 MW 100,000 MW 300,000 0.45pm

7)ol
Total sugar SR 3056.8 2986.7 3066.2 3010.1 3000.7

(bpm)  gojan 30568 20773 2058.6 9879.1 2068.0

* YA FEE 2% : 6C, Total sugar = sucrosetglucose+fructose

I 2-14. UEY FEE(EZHgRwoE 3895 A7 Meshd FHE
Sucrose?] & W3}

o] 37} Mesh
A g
control  MW30,000 MW100,000 MW300,000  0.45um
of 3o} 1483.6 1471.9 1495.3 1476.6 1446.2
Sucrose(ppm)
Zholh  1483.6 1471.9 1338.7 1432.2 1436.9

* YA FEE 2% 6C

HPLCE o] &3 o7he e Zeluirols ofngrs
B 5 gtk B AR ofwe] sk Zahuio|=e] F7t]
ATt

—

3000 ~

2500 +

2000 A

1500

1000 A

Total flavonoide (ppm)

500

0 -
control MW30,000 MWI100,000 MW300,000 0.45um

a" 2-6. W& gEeol= 38%F)el ¥ Meshd 3] Total

__’ia
flavonoide?] &+= H 3}

sl

== (

i
flo

FAAL] agAl Wz BFe o duAder T ARgEa AdE ¢
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Syl sl AAst= WHe A&e] Ades AT A4 A dE¥ FEE
(et eol= 382 F e 7HALdEs 7I£22 20brix2 34 3 & AEAdR
N9l CMY -28(citrus marmelo yeast)S ©] 43t 2a s AAAY. Algdd} 35
AlZbol e WA 5%brix7t FHAEE Aol 2y A7 2 E A
M LREESY dades e T A7IE L o 10043 o)A 3
1FEO] FAaEHE ¢ AU

kH
\)

-15. & F FE==° TEAT(CMY-28) Fofo &3t 7184 1 E W

Fol & A3} AlZHhour)

0 15 20 35 108

7H¢A 18 E(°brix) 20 17 17 15 14

rlr
o -
o

= WAl Total sugar®] dreko] 50%0]Ato] A S _
FAANA B ARAAE 72%°] HEATFEE] FrHE AHE e

X 2-16. E&EH FEE FEAF(CMY-28) Folo] 293 Total sugar = W3}

Fol & A3} Al7Hhour)

0 15 20 35 108
Total sugar(ppm) 5131.1 3763.8 3416.3 2530.7 1458.5
w TEg% : 30C Total sugar = sucrosetglucoset+fructose

Sucrose &% W35 FAES £ Ay 3BAzro] AyEwAN FFo] 2607 FihHE A
Bt Total sugar® d-ako] 50%0]AF0] 7HAwH = Ay gu|oa= vtg A 29

Ei=s

59l SucroseRtt ©@FiF<el Glucose®} Fructosel o€ &o| Folx WAFH Ay=z e
=

¥ 2-17. g E€H FEE A F(CMY-28) Foo] 23t Sucrose $HaF W3}

7ol & A3 AJZk(hour)

0 15 20 35 108
Sucrose(ppm) 1038.5 933.0 778.6 7717 562.4
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IP:14.49.138.138, 2017-11-03 14:00:33



&= F==ol %iﬂ?(CMY—ZS) oK
Hesperidin+Narirutin) 2] &% W3lE %
S7HE = AEES B oy,
e AT &

=3

B
T
Z

2~

o] 14%7L/\QL:_ 7361:0
AL He AEL
Al Zbo| A F(Total sugar)< 50% o]A A|A A <

713k i Al
A

12_
=

=5

2-18. &

o
4

el FadF

B = Al A
e FAAZ A3 Total flavonoide &%
JJr Total flavonoided o] %] ¥ 1L
D g7 F(CMY-28) Fo & 35A|3ke] AAg 7oz WY,
Aoz BT

olo] 918t Total flavonoide(Naringin+
A} 35A] to]

o}

A
53] 25

(CMY-28) FoJo] 293 Total flavonoide* 3= H 3}

ol

< ¥ Al7Hhour)

0 15 20

35 108

Total flavonoide(ppm) 4970.7 5131.3 5160.5

5155.9 3755.5

: 30C  #Total flavonoide = Naringin+Hesperidin+Narirutin

2 paAnE 1

WAy upgke]l A7) 9k Abwol
00L =2 A] 72 Al7to] 2 Q% gt}

Az

offt PN 1o oE

N
i
[\

Ir

_]

T

e

o{u
N

W Total flavonoidex 3 W

i

A2l

A AZ

RELES Tt B

EANZ
54 25+3°C

Total flavonoide

(<10 ppm) 3800.2

3790.3 2931.3

3850.5 3805.1

d, *Total flavonoide = Naringin+Hesperidin+Narirutin
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AAH A9H Z9S ww AA B4l YA AFRB T SVES 7154
Faz AN T R FE D £ 9E bsdel 9% Ao ARATG(EYFY

1,500¢] 7}-5(50,000,000L X 3,000€/L = 1,500%)).
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ool WAA Fa FE Y FEEAS ML A9 FEEE 2+ A: AT
7} FgE ool & o AR Hl

4, 78 £89 7l AE &4

LC/MS #4& &3l 42 59 7l Av& &4
rutin, naringin, hesperidin, quercetin, tangeretin® A& So] #HZE 3]
ZetH ol =7 1,000ppmel’d HEH 7l 52 TS 7HA7F 9
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v 10:42:07
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W7 e ET T ZH T 18 =
* F— E1E  ERIG NaT™ D
JE 53
L4l a2 45183 O
s 130 1 ] i
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%7 FFFZN] Fe= 11.2 brix, AAEE 04% 9 0w, o= = 4, A
MR At CMY28 #F5(1 X 10°%cel/mDE % Z319l o, %%%f-;—‘;— 15CoA 4

il
~|
—

N

(2) 2AbtaEA HrtE = 7848w w4

FAbda oM 75842 ks £4 7] fl5k9] shE (Natsudaidai) 25 4 = 5538
o HPLC £41& 33itt. HPLCel 23k &4 = fl8te] SCL-10A controller, SPD-M10A UV
spectrophotomeric detector, LC-10AT liquid chromatography, FCV-10AL,
DGU-14A(Shimadzu  Scientific Co., Japan)& A&3tth. #4  column YMC C18
column(250X3.0mm), °]-&%F< 0.1% acetic acid/water(A)¢F 100% MeOH(D)Z 3%1.3%} & 9]
T4 202 EEZAAY. 52 Iml/mino 2 FA|5R T UV 280nmelA =35t

min B(%) D(%)
12 60 40
19 60 40
30 0 100
33 0 100
35 80 20

el ZFFdS AR g5 F5te] 109 o] 15T oAl A ufst &,
1% Ethanol®] #7}¥ Gluconobacter Oxydans (10% glucose, 1% yeast extract, 2% , 1.5%
agar(pH 6.8)) F@ujA|eo] TEdsto] dZFEels0] ¢ 475 At

=3 L6(v/ve® Mty HE dFEE 7} 6%, AeFEFol 04%°] H=2F gt
o 7 @'J
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Mar+RUt(10)09072803 Channel 1
100- 15.44 Aril
c 1.13e¢
(A) 2
=
=
L]
Z
o]
2978
18.21
c
=
=
o
-5 T T T T T T T T T T T T T 1
Naguirex02072807 Channel 1
100- 15.39 Al
266244 8 6.72ef
(B) Are:
"%
260 385 5.65 18,66
229624 308853 307160 774739
741 989 oo ne B0 TB BE DA wup
. 33299 57500 29010
) 22994 54438 46918 750 2 T & 2405753
-3 T T T T T T T T T T T 1 Time
nnn 500 innn 1500 20 nn 96 AN an'nn a5 nn

O% 3-4. 71588 HUtE A% steFEEe HPLC AZvET1H
(A), Standard; (B) Natsudaidai juice

(3) 2AMEEE Y3 A B4
AR ZFEFAS AT gHS o] ¥ Gluconobacter Oxydans 3 )| <] of] =&} a1
H3s PGS 12719 @Y FERYE &Y. el T T v kA oA A 28]

Al UElu= SEAG23-2¢ S AExAbd el HFselth

Acetobacter aceti KACC 11978 SEABZ23-2
1% 3-5. AR Acetobacter aceti®}
AaEAAd g EZ R s dFEed T SEA623-2
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(4) 2L LEE AR
AbdEE wjokdo] whE Wtg B0 AZ IS FA|
SEA623-2¢} & =Jo]E Holx] ¢kt 10Y ©]

>
flo

T KACC11978¢] H]slo] SEA623-2 2]
Z zpo] = Ho|x gk

—&— Fermented by KACC 11978
—C_— Fermented by SEA623-2

Alcohol (%a)

Fermentation time (day)
% 3-6. vl wE A=Ak

Acidity (%)

o
X
b rU
m ru
rlr n

CC11978JJr el gdorw iy

3l
= d2gFo] 1% ol ol
39 Ax =g xu £ A

—&— Fermented by KACC 11978
—— Fermented by SEA623-2

=
o

10 15 20

Fermentation time (day)

£EY 9 Y

A FrE el

] 2] naringenin¥} hesperetin®] $reFo] Z7}sF% ).

ak
= = O
2AhdE wFde wet AExAhdaEe] VleAdde T e A FElS  naringin?t
1 % £
A G e 2] naringin®] FElE A e 9 naringenin® &

o ABLET FAZFA Wse] h Wy, GRAEE] FHTH(LY 37, 9
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Flavoneid-aglycone contents (%)

Flavonoid-glucoside contents (%)

80 -

50 4 —@— Naringin, fermented by KACC 11978
L/ —O— Naringin, fermented by SEA623-2
é.-/ —%— Hesperidin, fermented by KACC 11978

—57— Hesperidin, fermented by SEAG23-2

0 5 10 15 20

Fermented time (day)
dof wbE 7= FAPE § E 9] naringin?} hesperidin &% W3}

—8— Naringenin, fermented by KACC 11978
—(— Naringenin, fermented by SEA623-2
—%— Hesperetin, fermented by KACC 11978
—57— Hesperetin, fermented by SEA623-2

th

10 15 20
Fermented time (day)

Jof whE = xAE§ E 9] naringenin? hesperetin €% W3}

!
2 ol getel MECIN gEAZE Ui & F AAHow AFA 7|

SEA623-27 2] a2z 9ty 7)o tlsto] 47%7F £9H(48 o]’h+ 7135 E YER
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Taste
5
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3 \
Softy 1 Odor
—SEA623-2
—KACC11978
Color
Taste (SEA623-2) Taste (KACC 11978)
5% 5%
13% H Like very much(5 score)
M |ike(4 score)
H Not bad(3 score)
4 S0 so(2 score)
4 Dislike very much(1 score)
Odor (SEAB23-2) Odor (KACC 11978)
5% 2% 2%

15% 15% H Like very much(5 score)

4 Like(4 score)
i Not bad(3 score)
S0 so(2 score)

"I Dislike very much(1 score)
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A4 A g FAE o]&YH AT

L ZE399 a3 23 ¥y 473

7h 39 BE A4S 24T 94 A

AFeM= vid o] 5RbE o] At ok TIFelA 2/30140] FAEvvHow
ofeftf gt 227} w5 Adsity. 53] ddgeke] 97 2012d FH= Tl
ofel thek Aol &3] vidH A oF= vhd vid 10vbEe] ke AEVEe =] A
7b ol 9] Aatel7bA] FEFE vAE g du & dTe 3 i

e =AY g8l Sl

Agetgon, 72 5ad B4 e @

&4, FAO/WHO, JECFA, 183 FCC ¢

Pectinex 100L Viscozyme L AMG 300L Celluclast 1.5L
Aspergillus
Source Aspergillus niger & Aspargillus niger | Thdodema reeser
aaieatus
multi-enzyme
) cdlulase(the
pectalytic enzyme complex(arabanase,
) o ) breakdown of
Character (pactintransdiminase, cdlulase, 14—aD—glucosidase ]
o cdllulose into glucose,
—l1zation polygalacturonase, Bglucanase, (glucoamylase) . .
] i cellobiose and higher
pectinesterase) hemicdlulase,
glucose palymers)
xylanase)

Auk Bl gio AFEAS B Pectinex 100LE 32 pectolytic enzyme 23 zk1l 9lom,
nmgerld  frEeke d&Ao|th 100L+=
polygalacturonase, pectinesterases = X33}, hemicellulase®} cellulase?] @ B EE 2z
5. XFE 5+ 5000 FDU 55C/ml pH4.58F 55C %o Ho &A4S Hola Q).
Viscozyme L&
xylanaseE ¥3§Fsl+= carbohydrase@® Aspergillus aculeatus®l] F-#st= 42 A2 100FBG/g
© 2 FBG+ Fungal B-glucanase unite 7|22 3sta o A4 A F2HL pH3.3 ~ 5.59]

v 25 ~55 Colx A% AXNL sstn 4% AN F§ BAe FEHE Ao 43

Aspergillus Pectinex pectintranseliminase,

multi—enzyme complex® arabanase, cellulase, B-glucanase, hemicellulase,
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T8 el F&stA 2d F Sl
AMG 300L Aspergillus niger @12l &4 % Panosel} IsomaltoseE A sh+=

Transglucosidase &2 §loy, 14-a-2F ¥ oy} 16-a- AT L F3ste] ¥ 23 A
At} 9 7k= 300AGU/mleol™ AGU+ pH4.39 25C ZHolA 3 1umol® MaltoseE +3

S A4l oz AojHrh pH4seA 60CeA A 8d& el

Celluclast 1.5L+= 7richoderma reesei@ €] a3t Atk @4l 23] cellulose® H-E
glucose, cellobiose 12]1L glucose polymerm® Eal3h. AH2 AES g3iA)A AAS <3
T+ a¥E HAY. 97l+= 700EGU/gol™ EGU=Endo-Glucanase Units. pH 4.5 ~ 6.0 ¢ 50
~60C Z&=olA e &4de Bl

b BAELE o1§F FEANY R
PAEaY 2AS

el 20%«] 7‘%#«43 7“7%}0% =49 ﬁ‘h—’_ 2zt G a
= &

Z

2 Age SRl 20%4 7.%%4»4% @7}0}0% = skal s
1%, 2%, 5%, 10% oz H7lsto] 50TCoA 2U7F wjekslo] njekolo] A&

o:h;]_

A .

Pectinex 100L Viscozyme L AMG 300L Celluclast 1.5L
pH 45 ~50 3.3 ~55 4.5 45 ~6.0
temp.(C) 55 25~65 60 50 ~ 60

o A2y a4 EY Y

a4 AAgdoriy AFY T8 AYEAd JEA flavonoidd S HlwsHr] fl3ho]
&% Buthanol(BuOH)< H7tste] 2A13F &3t 2592 FE3 7, IF3dx27|2 Ax8S
t}. BuOH F&E& Methanolel] @E3st & A HFS FHdlo] uEAA|g2ZrtE 783 (HPLCO)Z
AREste] FEde] ¥ flavonoid AR+ EAsEIth. HPLCel &g #4415  flsho
SCL-10A  controller, SPD-M10A UV  spectrophotomeric detector, LC-10AT liquid
chromatography, FCV-10AL, DGU-14A(Shimadzu Scientific Co., Japan)2 AF&3}3ith. A
column>= YMC C18 column(150X6.0mm), ©]&& 0.1% acetic acid/water : 0.1% acetic
acid/acetonitrile(70:30) = €& A1#H T HPLC 49 AMg® 2= £vli= J. B BakerAl9
HPLCE $mE AME3IR T #4-2 05ml/mine 2 FA138t9 1 UV 254nmell A &3

=

S

M

4-3.
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Pectinex 100L Viscozyme L AMG 300L Celluclast 1.5L

tandard
standar 5,000 FDU/ml 100FBG/g 300AGU/ml T00EGU/g

activity

#+ FDU = measuring the depectinization of apple juice
* FBG = Fungal B-glucanase unit

* AGU = the amount of enzyme which hydolyzes lumol maltose per minute
* EGU = Endo-Glucanase Units

g FERAELE o] &3 A WjEA Y9 flavonoid 4

Gl aLE Agste] EHIYel EAsk= flavonoid oA therst S 2=
A FE Ol flavonoid?] & WstE FRlsr] $ste] ¥+ AIE=E naringenin (Sigma
Co., USA)¥} hesperetin (Sigma Co., USA)S 73] ¢ 22 HPLC A4 43513
t}. HPLC #H&715 3] 92 flavonoid?] Fx°] WE peak? WS F43t0] B3 Alm
o g} vlwate] 1 s ksl

I A, EaAYE S @& FAEFE el vlete] FRMELE A vk el 4u]
o]4F9] naringenin, hesperetin %2 <715 K © 1, Pectinex 5XL¥} Viscozyme L= #] ¥
Shoujekale] Hfols 7MY =& AE8ES Bl Felade] st EsE&ES & xpolE Kol
Al gkt oleld FAe gete] AEFERH fFEE

= s 7 Ak

2ol naringenin¥} hesperetine Ut

ne g

2. 2HA BHAEAANE T8 /HEAFALE AR HUHA e AHE
(MABEBE =l et FodPHE)

7}. Disc Diffusion Test
HEANE5E g3y 5A74%F F powder®? WHEo] AFEE 1, F Hal &4 (Glucosidase)=

NovozymeAte] A(AMG), V(Viscozyme), P(Pectinex), C(Cellulclast), CT+C(Contro)E A}-&3}

A 242 10% = (202/200mD) ¥ 5% enzymes S0l 31X 613 11, t) %+ (Control)
2 gAE AHEskA & 10% 7= (20g/200mD R Ht ol 3] A sko] WES-A| T TS g4 Y
HH-8-2 55C, 150rpm Z1guljF 7] ol A 24413 vl oFakSl ot

Y. Disc Diffusion testE &3 ZAE2F28 F74a74 <
oAl ol&dE Al FAE R HARA AF Hibske i Addsie] 1139
Mueller-Hinton®j A ol 2+ A= =95ttt W+ E. coli, Bicillus subtilis, Bacillus
R, AFEE A, V, C, P, CT+HCE A3ty T@silstl, A&
= discoll A4l & Axste] TE3E A+t culture disholl 285731 2441 7F vkt & AM|F2] A
FAA A Bretgioh Al@A Y Be AETF 480 Mol gt dAadE yE A o
ol-q__

cereus, Micrococcus luteus=. 3}

b4
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E. cereus

E subtifis

M. futeus

19 4-1. Disc Diffusion test
3. HE&FLA EAES o84 AES 5&3F Ay

7h A FRE vlo]le AR R 0|84 HE
T g gErtol gl agE A gl e gl ooflgke

—_L

=

B GRUY D SR G8H o183 ZAY FelM AUAAEEEC] FLdTh &
Al A2 YAo] EIbE HES A9 gEw A5 ¥ wEY 4T PYAES AE B

A3t 8ol M 7d] FAIA F F2] 50% &=l o] Fo] Rt

. T AF= A 18E
37 )
T3l glucose | frucose |sucrose| soluble solid | citric | malic | oxalic | titrated
(%) (%) (%) (°brix) (%) (%) (%) |acidity(%)
5 1.48 1.54 2.50 10.0 0.68 0.16 0.39 0.73
v}3] 2.93 2.49 1.34 - 0.17 0.82 0.42 -
—_ 64 —
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off
kit
1
i
il
ji3
o
kol
fitlo

. o)=L E]—/Kg al:(%)
FZ ol T}z A (© =22 = S
HE R Cbrix) ¥ 6 8 10 12 14 | 16
5 0.01 1.5 2.2 2.6 2.6 2.4 2.4
10 0.01 2.7 5.4 5.4 55 5.4 5.2

O™ 4-2 Fheles glove A, (A 2R A

=

. g2 ZEe Mg A% AXY F3Y 283 994
i 5.(3,000ton/13]) ZHEurx el & Hal AT AFAEA e A
9

it
rV

L
[}
o
:
j=)

=

RO deEvtyede Wder dARA 9 AldE Fdsin. @A AakE o
HHe gEAow Fajsty] fla AAH AAE we(Ldtx)d T8 2 Ay e
=% e Re aske e ATV ofER 23S ZHA AL IS

E 4-6. BEVFEA WA PR 9 g w3

A 2 (ton/day)
Dry matter W ater Total
A = FAE 30 170 200
gl By 30 135 165
et ol o] & A|H Qe 200 m*/day(working volume 82.5%)
53] gEne n@R ggo] Mg wobd Astzleld ewe] FA Sl o2 47
HolA o= ZAZ BT AATHNAL AR ATt Bash, g Be F
5719 55 W WRAS Aolg £2 1T Bast A
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7Vr&(Pulpd et @ 5) 1: 2 - Zrepulp AEYA(F7]E extraction)
AR L= 600~800 m*/day(200ton/1Y 7]5)

o AR AgFF AR £2&S HAI
Pulpgtel 3Hf-¥ DA Brix 100 5)S HUs F=3 & 25 A A" (Decanter)
sto] gejojdl e FU)d Ay 3 ot
of| 5 A7) A AEo A LA E steam

el
=
ap gReUA Eee AAH AL S AL How AR

tlo

- g o]l volumeF A #H(Pilot 65% T+& 715): B57]19 a&(o]Fute
gl Wt 450 mYday 2 o H(E 71 ad R E) AN AH )

AR FES AT Ba9 72 W Fddd S 9% wWAAS TN A AE
(YRS AX7F o5ty 42334 2=/AE 9%t Energyd Al (&43F 50-055%, &
243} 30-837%)e] Ho o Aow mHHUTE ¢ W wkES 9 o|FAn7F BQsta, &
Z1Ewdel od AEEE wErbAe] Ml AlA® (CHy  Steam Alo]-§ A|A®hHo] a3t A

% Decantergs T3 gelojdo] 13 Fsteo] 7| A AR Types AAst T3
factor®2A], Solidgr=o] =W Digester(£3tx)E A3 Solidghso] o™ UASB
types AHE-3

f
1o

i
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Decanter Al8A] 8138 d4+E& :© 60~65%

B adtxv T2ASHEALE 50-65K, iﬂ%ﬂﬂ 15~209) 8} T4 sH(A 2%
30~37%, AF71F 304 o7t et & R AEC] A FEAaste] A8 AAd] ¢l
vy ke,

124 ste] B%% Energy FB[8o] Wl Fol ol Qlsh AlAE AAS] BAE AR
7 Zag

% UASB reactorys 52432 % 30375, AF717F ok 1d)oq = E HhS %
o AN AjF o r Fo} AR W T2 7} F o solidAlAE §3 AA YA A

et e Ao AR
Aarez 249 AR AMeshIAEES TH57] a4 Bas FAGe] A
B3 mHE o5 A% W& 2AZ Aol HExolS W] slokst, Decanter

drumUlF-9] GF7FE HA3E & 5 e FAYGE AAV) o] Fo] Aok & Ao R HAY
o 7]o]] 1HEL E& Al o]Fo] F Qs Ao v X|(beach)e] A A7} o] Fo] Ao} & Z O
2 Helth
E 4-7. QA EE Z(Decanter) ©) & AXE F&
1 7} = (ton/day)
T A A % I1yE
AE1HE(IA 24 Z2S) 30 20 60
AEA 253G TE 10%7]15) 32 20 12
37.5
4, FAA AP EHE= FAE o] &S 3 A2 A
O ZA=ZEPulpttgE4EAA 2= AAe wito] 7153 540 S &1 & J7s F
St =513, A 1Y (Decanting) & 3Fo] EFutS R85, s Lol dS d7]Adw gt
a3l £, BakE biogasE Aelgstel dAAHd BAL S EEstoor & Ao stk
O Decantero|A pulpi= HUsk &0 @G Ao 2 BEsto] X7 AAENS Fofof
£
O #&Epulpttd] AgFHelA 7 AastaHls EYste] GA AAA B2 d Ao=w
A5
O zrvre] A (AtEvsH-afAd) 4l ?ﬁﬂ*‘lﬂJ 717 SR e AS, ARy e
FE5340 ZEPulpyt e 7 7hsete] vheE Sl 2 duyA] ol R
- AFEdedA A 9 T3 B AAT 7Hest 1 sE fUIAHE] A ?E].

(20124 Sludged| 771 F- 1AL Abddin] W e v] F7tel] gk of &
O 7555 A 3489 54 processtHAl o] e g s &8-310], A= B1o—gas‘€— plant
4 Energyd o & Ajo]&.
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(£ A A=)
<A A
19 4-4, FAHE o] 8 Flow chart

5. & FAESY A&7 o]&S 4% 99 Hay ALY HE

O 54 Agd g AR a4 os g8 &<

- 524 AYE Sl vE dEes Eéllste] s 50%8 g WAE vHEa, o7]e 1%
o] AAFAMA(E-DS HAFstd 27 FoF wjgs] 2 Ay, E-12> 443t pH(653)E A==
stelow, wjek 7|zte] AudaE AFE E-19] wet weight 73] S7tete Ag S99
T A vk 109 o] F o= wet weight’} 100g/LE doji o wjst= 25 FoF E-12
e WA oA 3] A AS #e 4 Jddt Dry weight 3%, wet weight 9}
Zol dAsA Frtete As AT wetA a4 AYE FI wEod e MAE T
3 dAHAIE AL F don, BAE HARE o83 sE AR ToE #8E F SE
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TIME(day) pH Wet Weight(g/L) Dry Weight(g/L)
2 6.6 2 0.14
4 6.51 21 0.51
6 6.48 46 1.40
3 6.35 38 2.01
10 6.32 107 2.86
11 6.28 118 2.95
12 6.24 129 3.12
14 6.21 151 4.01
15 6.19 148 3.95

(% medium : 50% ZF=EwiR(250m¢/1L flask) + 1% %3, cond. : 25Cincubation, 100 rpm)

Moz
>~
>
—_>‘£‘4
=
k)
12
Y
=

A S i ekstaith Wik 7] ok 104 = 1

ol WEA JFsts Ae AT 7 ASUTE wieF 7]gbo] oF 10d A Het= < pHE B
6.31 A= dASA FAsF oY, E-2 A A% wet weighte} dry weight 2+ &
kA o] Fo A= As & F Utk a2 9 AR S glst] 9814 Bradford
assays &3l A A7 E-28 A& & A, oF 3mg/ml =] dwAs dAskA
ot Sl RS <l & 5 gl webA wiekE E-2 WelA = dAs oFo WS
grstar Q7] Wit fEmAlE Fdl s AN olF Fw AlR ToE 8%
T e T2 9d Fgdel 2 Aow JgHEn. a8a 329 A& dAANES 24 g
RAOR AR A & FAX wFdtA] A &8 F ud Ho g dwdy fEE
AEE 398 T A& Ao 7[d=7] "o, 4% F FAX wix9 A = =&
= F AS Aoz JYEn,

® 2. A A E-2 #AMAY A A

TIME(day)| pH |Wet Weight(g/L) |Dry Weight(g/L)| Crude Protein(ug/mé)
2 6.59 2 0.12 733.4
4 6.41 45 1.45 099.1
6 6.35 91 1.98 720.9
8 6.21 151 411 739.7
10 6.19 216 6.13 633.4
11 6.11 210 5.98 714.7

(% medium : 50% ZH=E8lA(250m¢/1L flask) + 1% <, cond. : 25 incubation, 100 rpm, Bradford assay+ 1/4% 3]4])
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19 4-8. F9(SFE AH])

Y. &3 ¥4

oHE AR '3 ¥4 284S =017 A T ti7I7E sdE AEelA w3t ¥
A Astgdet. L= 200, 300, 400C 9] A4 05, 1, 1.5 hr & &&A7HS Delshe] &
3l FAS Agste] 22 FH&sS 3 AAHE VEe ¥d AEE st w3 34
S AA7] defl A& 971 stellAl 50700C7HA] A5 E4(TGA)E AAIst] &% Wl
e A5 HIE ARy gghaEdte] dis g 39AlE ek 19 A= oF 120C
AR T2 AR U] i oFzte] 3ty Edo] Fdsta, 2dAl= oF 350T 7hx]o]m A
59 T FAaso] w IA YElgoH, F2 AlgUY 3w EHo] AAEHE Aoz Ab
S8 3t E TF Fdago] wlg LopAw, s REgo] AAE] FEEHE ASs B
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S
S 80 |
©
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70 I
60 i 1 Il 1 L L
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Temperature (°C)
O 4-12. A4 3 F97] stelA e dAdEer A A Ay
¥E 4-10. HAEete g3 &5 9@ s} A7k E Qo S35 (F$] mg/g)
200C 300C 400C
0.5 hr 324 334 552
1.0 hr 398 425 621
1.5 hr 532 0646 b4
o. 843 ¥3F
71Ee wol AFEojd FFEAdSH S oFF o Qs 23 ey Hu] FA Fo &
AHEo] FASH] W], o7 STEAM EAHE FE351% Y. STEAM A4 3HS
T3 A3 dAS AASHY] FEE SRS A xSt HAH O 2AS EQlstodA] AlZ AdH]
et aEAE S/ F e WS sy 2443 S B3 A BT w2 2
TolA AAEE 600, 700, 800CS Ao & 05, 1. 1.5 hr 0 & A3} AAA AR EA
S EQlgtt}.
2. 743 4 7tF
el Eer GRS &83 ¢ Qe WY S dESH. e gkst £ 52 AME
Hojxa Q7] wwe, 11 HA| A Alx S AASt oksty AAkdE FAdERS H QS
Z710 7 7tE o] Aok st} o] &5l A; S Ao vhA 7ol e HA O EAAS /A
T NEE aEv G Alx FEE Gsta AV|E aystodA, 7ol e E o
L HAE g3
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