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Summary

The citrus juice obtained from Jeju mandarines, Citrus unshiu, was
filtered to remove 20% of its original volume through the hollow fiber
ultrafiltration systems that were equipped with various pore sizes of
membranes. The pore size of membranes was 10, 30, 100 or 500K
daltons of nominal molecular weight cut-off(NMWC). The changes of
the constituents of citrus juice in permeate and retentate were analyzed
to find out conditions for production of higher quality citrus juice. Flux
increased as the pore size increased. The flux showed the highest value
and the possibility of fouling was expected to be the least when the
membrane with 500K NMWC was used. Hunter values of all L, a and b
of the retentate increased after ultrafiltration of the juice. In general, the
juice color turned lighter and red portion increased, but showed no
significant differences between different pore sizes of membranes. The
content of total acidity was decreased to 17.4~20.7% and soluble solid
decreased to 13% in the retentate by ultrafiltration. As the result, the
ultrafiltration increased brix/acid ratio upto 55~9.8% in retentate. The
contents of total nitrogen and amino-nitrogen in the retentate were
lower than the unfiltered original juice, even though the amino-nitrogen
content was higher than minimum regulation of 20mg%. The contents of
citric acid and ascorbic acid were decreased to 22.7~284% and 7.9~
14.3% in the retentate. The content of citric acid decreased more than

that of ascorbic acid by ultrafiltration. The content of free sugars
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became lower than the original juice after filtration. The contents of all
the flavonoids such as naringin, hesperidin, neohesperidin also decreased.
As the results of ultrafiltration, the contents of total acids, citric acid,
ascorbic acid, free sugars and neohesperidin in retentate showed the
tendencies of gradual decreases with the increase of membrane pore
sizes from 10K to 100K daltons, but tendencies were inverted when the
membrane with 500K was used. The changes of color, soluble solids,
total nitrogen, amino-nitrogen, naringin and hesperidin were not
consistent with the membrane pore size. Considering all the data
obtained using various pore sizes of membranes, the filtration system
with NMWC 500K daltons was the most effective to produce citrus

juices with higher quality.
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1. A%

20019 19 AFARALEANN AL £F ARES HAFe] BE
% 23 W7 F265 Brive Welel FHFE Sul(w/w) 7t wE

g Amz Agstac.

™ Benchtop

o] HAdd A" Yo} = A AL Quixstand
system(A/G Technology Co., USA)e|il, 3= Watson- Marlow® 313&
Ab2-3G tHFig. 1). 393 2 polysulfone # A  F F-A2H(hollow
fiber, A/G Technology Co., USA)o. & wuo] T =A7]:= 10,000(10K),
30K, 100K, 500K daltons (Nominal Molecular Weight Cut-Off, NMWC) 4
THolY, & 9 H¥E ZF 650ard] RE AHE3IAtHTable 1). ¢

o

7 gt Alxelo] &84 Table 29 2t}
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Clamp
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Gauge
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Fig. 1. Schematic diagram of ultrafiltration system.



Table 1. Specification of the membrane module used

Classification Items

Pore Size(NMWC’, daltons) 10K, 30K, 100K, 500K"

Configuration Hollow -fiber

Membrane material Polysulfone

Dimension Diameter 1.9¢cm
Length 36.2cm
Fiber Internal Diameter 0.5mm
Membrane Area 650cu’

* NMWC : Nominal Molecular Weight Cut-Off
* K ! thousand daltons

Table 2. Operating condition in ultrafiltration system of citrus

juice

Pressure(psi) .
@) t

Membrane pe.ra ne
) In Out time
pore size (min)
Initial Final Initial Final in
500K 7 10.5 10 125 8.65
100K 7 8 10 11 10.38
30K 7 7 10 10 11.85
10K 7 8 10 11 12.16
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2) Flux &%

23+ 27 F29] Fluxe

& o eyl

Permeate Flow( ¢ /hr)
Fl ¢/m - hr) =
ux( £/m' - hr Cartridge Area(m’)

3) Wik HERA

(1) M=

Mg AEXE YEUE L(HE), a(d5x), b(FAHE)ae S A Aol

w2 AzA(Model TC-1, Tokyo Denshoku Co. Ltd)E A}&sle] ZA 38}
Ach



(2) pH
pHE= A 204 pHU]E(Mettler Delta 340)& Al&3lod Z=A 3t}

(3) F 4%
F A= McAllister(1980)2] Wdl F3tod FAH3AY. =, A& 1l
et ZHFF2 108 AT 1% HAszadggd L£RE Aoz

i

3t 0.IN NaOH& o2 HAsle A4S F T tpFo Ao 93|
citric acid2 3Atstd Al AFSE o}

Titration Volume(me) < 0.1 X 0.064 x 3] 4 ujj 4= x 100
Sample Volume(mf)

Total Acidity(v/v,%) =

4) 7+ 13 E( °Brix)
H ¥ 2 Abbed =3 A (Nippon Optical Works Co., Ltd.
No. 501 & At&3ldq FAHsHow, “Brix2 P AT

N
ofp
oX
k4
ofk
M

(5) FAtH|
FAHH = Abbed 2HAZ ZAE 7HEA T E( “Brix)H FA

o] v &2 YAt

F A4 ¥EL micro kieldahl ol olelo] ZAsgon, & A4
Fe thgel Yol olste] ekt

HCl(m¢) X Normality of HCI X 14 X100 _ N/100
Weight of Sample me g
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(7) ofv] e A

oful:ef HA FFE Formol AHAWHA s FAstA(elt =,
1992). &, AlE€Y 2wl T4 X223 84 2m L FHT 2
I, blankE A88Y 2m, SHF 4amE 7k 247t 1% sl EEryQ
£ 39S "oy, 0.IN NaOHE FMo| d w71 HAsgon,
blank®] HA S A g &HAE NPT Hoe A2 sAdNE w7 P35t
oot AA TS 5o Ao st st

Titration Volume(m¢)(blank-sample) X Factor X 0.0014

X100 = mg/100mé
Sample Volume(m{)

4) HPLColl &8k Fd4t 5] ol A2z 2 v ek

(1) Alge A
Al&E Millipore filter(0.45mm)2 o3+ 3 Sep-Pak(Cr) o & 8] 3slo
HPLC F4& A152 A3t}

TAM o2z 2B AL B2 HPLC(Waters Association, Inc.)& A&
3tF 20 Detectort= UV Waters 484(Waters Association, Inc.)& A}-&3s}
o 214mmoll A A&t HPLC 82748 Table 33 7t}
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Table 3. HPLC conditions for analysis of citric acid and ascorbic

acid

Column ¢ -Bondapack C-18(3.9mm X 300mm)
Mobile phase 2% KH2PO4(pH 2.5 with H3POy)
Chart speed 0.25¢cm/min
Detector Waters 484 UV Detector(214nm)
Injection volume 1048
Flow rate 1.0m¢/min

3) EFF

EFEHZAM citric acid9} #¢ 3 HlEl7l CQ L-ascorbic acid(Sigma

n

Chemical Co., GR)& A}&3on ZEEFY T HFE AIZFE Table

49} 23, AZntE WS Fig. 29 2t}

Table 4. Concentration and retention time of standard citric acid

and ascorbic acid in HPLC analysis

Organic acid Concentration(%) Retention time(min)

Ascorbic acid 0.04 4.46

Citric acid 1.0 7.04

-12 -



1. Ascorbic acid

2. Citric acid

|||||||||||

Retention Time[min]

Fig. 2. HPLC chromatogram of standard citric acid and

ascorbic acid.
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5) HPLCell o3t #eld A=

(1) Al829 A&
A& & Millipore filter(0.45m)2 o %3+ & Sep-Pak(Ci)o 2 22]3}d
HPLC & 282 AL&3 A

(2) HPLCY &9 =x4A
frel2e& HPLC(Waters Association, Inc.)E ©]83lo] Table 59 #-&

ZA A #A s

Table 5. HPLC conditions for analysis of free sugars

Column Carbohydrate analysis(3.9mn X 300mm)
Mobile phase 80% CH3CN(V/V)

Chart speed 0.25cm/min

Detector RI(differential refractometer R401)
Injection volume 100

Flow rate 3.0 m¢/min

Column Temperature 20C

3) EFF

Feld AHE 93 XFEHZAM fructose, glucose, sucrose (Sigma
Chemical Co.,, GR)E& Al&3d o EFF2] w59 1FEE A7+ Table
63 21, AZutE WL Fig. 37 Zr}
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Table 6. Concentration and retention time of standard free

sugar in HPLC analysis

Free sugar Concentration(%) Retention time(min)
Fructose 1.0 3.71
Glucose 1.0 4.54
Sucrose 1.0 7.52

1 1. Fructose

2. Glucose

3. Sucrose

2 3

0 2 4 6 8 10
Retention Timelmin]

Fig. 3. HPLC chromatogram of standard free sugar mixtures.
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6) HPLColl &3 ZelH ol Ak

(1) A8 g
Al &8 Millipore filter(0.45/m)Z o33t & HPLC FJ& A8E A&

.

(2) HPLCY &9=1

ZeRwolE ¥4 HPLC(TSP)E Al&stgion EAMo A1g&d
Detector= UV3000HR(TSP)E AF83td 280mmollA SAHstdoh SR
ol #AM& 93 HPLC &8x71& Table 73 o}

— -1

Table 7. HPLC conditions for analysis of flavonoid

Column Phenomex Luna 54 C18(2) (150mm X 2mm)
Software Chromquest version 2.1

Detector UV3000HR (280nm)

Injection volume 208

Flow rate 0.2m¢/min

Mobile Phase

Time(min) Methanol/Acetic acid H:0/Acetic acid
(1000/5) (1000/5)
0 15 85
10 15 85
15 30 70
35 55 45
35.1 100 0
40 100 0
40.1 15 85

_16_



(3) EEF

Zogth ol A 3 FFE A ZA naringin, hesperidin, neohesperidin
(Sigma Chemical Co., GR)& A}&3slgdoy HFF =9 tjFE A3
2 Table 83 1, A2vtE 1%L Fig. 49 2t}

)

Table 8. Concentration and retention time of standard flavonoid

in HPLC analysis

Flavonoid Concentration(mg/100m¢)  Retention time(min)
Naringin 7.5 30.07
Hesperidin 8.1 30.42
Neohesperidin 7.7 31.20

- 17 -



1. Naringin
2. Hesperidin

3. Neohesperidin

29.0 29.5 30.0 30.5 31.0 315 32.0

Retention Time[min]

Fig. 4. HPLC chromatogram of standard flavonoid mixtures.

7) Data A&

BE ¥4 33 AAste Hage=2 st
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m. 23 9 3%

1. Flux

o osta] v FW EE o AT vridHezm HAHE o o9
(membrane fouling) @4S F2AZ E

AR AFe] AR EE AAZ 9y 9 B2
gt %338 ~(membrane permeate flux)7} 7tA4sHAH "ol oleldt AL
doJl= 8 29E3L pectind} cellulose, hemicellulose® (Watanabe
S, 1979; Chiang™ Yu, 1987) ol E o] v FdoAy FAUY &8 o

FAMT G gel matrix® A fluxst AstEc, olejd W NA W

e flux Asteh 2o &4 o)A Felulge 45 zAT F A
t. Fig. 58 &5 ¥z F29 d9dn F¢t o] T3 7)o wpa F3

fluxe] W3tE Yebd agolt} 10K daltons® 2 ¢ fluxE 1518 ¢/m' - hr
ojgleyt &3 A7t AFAFE 1 fluxe FUMslAEd 53 100K
daltonsol A1 500K daltons Ate]le] F7bZo] Zith. Padilla®t Mclellan(1989)
T Al F28 10K, 50K, 100K 282 500K daltons®] F3A} utoz %
2% o) 10K A 100K daltons Aol s S35 flux?h 3246 Z7scho}
olF& #vtd FhatATt: Hustdon, 3 F(1998)e oA A
T TAAFY fluxe o FF 2717 ARFE F7het9 o9 1K daltons

ol 20K daltons AtelellA F7kZe] Hun nusgo ol A} BF
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39 277 ALSE fluxst Frhsgon Al flux F7HeE dehd
2o 277k e Ae Fro R wolods L6l ue e
| WEoR AR,

3L
[e}

21 1

20

19

18

17 A

FLUX( ¢/m?-hr)

16 1

15 A

14 T T T T T
0 100 200 300 400 500 600

NMWC of membrane( x 1,000 daltons)

Fig. 5. Effect of membrane pore size on citrus juice flux during

ultrafiltration.
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Foooeln e s AZoH Axi suAse AZH 77}

b

FHLTFE HPE W FLE YPoldn ¥ & Aok &F WY F

g 9 #ese W L, a b @S Table 99l YEbHAH.

Table 9. Influence of membrane pore size on the color of citrus

juices
Membrane Hunter Value
pore size L a b
Original 37.69 2.22 21.47
retentate 41.82 5.57 25.12
500K
permeate 63.01 -8.52 7.92
retentate 40.53 5.57 24.22
100K
permeate 66.97 -9.13 6.83
retentate 42.22 5.86 25.36
30K
permeate 67.56 -8.32 6.68
retentate 42.23 5.87 25.46
10K
permeate 65.64 -8.90 548

gole) L, a bakol 77 3769, 222, 2147 oW o] ¥ ¥ F
FA Fo L, a b7t BF Z7betgich ZHA Fo Lk 4053~42230.2
Frhete] Fa7k & woldom, S8 AFele HAws} Fredvl of

e o3 AAg &= TS 54 AT FEA MaE0 WYL
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AN Aoz Aol Z7hg Aoz AZtHY, ole FHHdA agto] ¥

Hte gy -832~-91302 Ag ="y e S YEL A o
2(1999)% ulHodz =g ol&d HF F2o HA} ¥H T

carotenoid 9 #< A

ZAode] Aol S myon BusPo. 1y 7Y &5

Mz ol Aol A flojA FF9 A7l MEd & FFS vAA ¥

Aow 4zt

adi}

pHiz fodo] 420l Zo] w o3} § ¥FH F o pH7F 422~425%
2 abole gAY F AR BHARG FHHol ¢ & gE& UEl
= A 2 vepgtoh =3 2 o3 &3
o Zo] FER ZAS7E stPoy #ago] o 13% HER F AL
a Mol Fabbl= F7hst A oH(Fig. 6). @ %
o] &= A7l wE zol7t AL, FA4HE 10K A 100K daltons Abe]ell
e T3 A7t ARFE ga2e: Axed 100KAA PFagol &
21% Hov, 500K A 174% 2 7} @& Za&S YehiUTH
Padilla®} Mclellan(1989)7} At F2& 10K, 50K, 100K 18] 500K
daltons®] NMWC F&At#Ho 2 A 3ds o 534 He F ngen
ZF Hz9 gako] 10KA 100K daltons Aol 59 Z717F 77
uta} F7hsichzh 500Kl A #@AstAn, 100KAAM 7Hd & %S uE
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Table 10. Influence of membrane pore size on pH, total acidity,

soluble solid, Brix/Acid ratio of citrus juices

Membrane H Total acid Soluble solid Brix/Acid
pore size P (%) ( °“Brix) ratio
Original 4.20 0.92 109 11.85
retentate 4.22 0.76 9.5 12.50
500K
permeate  4.27 0.85 10.0
retentate 4.24 0.73 95 13.01
100K
permeate  4.25 0.85 9.5
retentate 4.25 0.74 95 12.84
30K
permeate  4.25 0.86 9.6
retentate 4.25 0.75 95 12.67
10K
permeate 4.24 0.86 9.6

WAt Bugh A 4% 235 dATh

ZF Axeo Fa&E& Matthews 5(1990)°] Styrene-Divinyl benzene
resinsg °] &3t #EF F29o uvEHAS AAZ AR F A= 0829
A 0783 49% AZ AHG =& DAES BHA, HH1982) o] o]
WA g o]t dtd HAFE AN AEstd FAATZE 1.90%00 A
132%~1.19%2 31%~38%7k* ZA4axsE £ Axvdes A a3
Kimball#+ Norman(1990)& 44 F&ZAE AM&3te California citrus®l
2ulEAS AA FA=d F4bo] 098+10.05%MA 093£0.05% 2 5% 7
aste a2 A3 FAHE7E 121120604 12732072 49% F7Hetd il B
g v Yo

AFA A AdEE AAE A2 A FAEIE 710 AE2A

N
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Ari £F wzel watd 7)|EEs Wit Aoz elA drkast
T 519949 Bool oFH ojel sbx HEFS T Py

ol

H7h 2S5 E 7%t Fobd e nasanh AFALAA YusE

¥ 10 o8k A& ued o HF vk Al A FFS

2 2
A -
9\: 20 1 20 :\a
e
O 18- - 18 O
o O
2 161 L 16
T X
o | =
& 141 14 M
—&— Total Acid
:O: 12 1 - @ BriwAcidrato [ 12 ;6,
B 10 Y 10 T
g 8 - @ 8 §
o
: o le B
§ 2
4 : . . . 4 =
10K 30K 100K 500k
Membrane pore size(NMWC)

Fig. 6. Changes of total acid and brix/acid ratio by ultrafiltration

in citrus juice retentate.
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4. % A2 P oulxe Az

F 32 % obulce) W2 FBY WHE Table o] YehhAT &
A FFES AAelM mg%ol ™ o] WFAN T3~Tang% 2 o T
o Zslel we F A g2 Aolt AT ofvle) Yo FFEL A
o 4 3lmgosol® o] WFMIA 21-29m%2 o FIo| LT WFH
ool 3ol Hojx: Anst vhehdrh 2eld, QA Fa F ofviw
a9 FANZEE 20m% ol AAHNETA, 1997) weldn F w5
Folt 2% o F24712% 20m% o4 #Hol AN

Table 11. Influence of membrane pore size on total nitrogen and

amino-nitrogen contents in citrus juices

Membrane Total nitrogen  Amino-nitrogen
pore size (mg%) (mg%s
Original 90 31

retentate 73 29
500K

permeate 72 19

retentate 74 25
100K

permeate 70 26

retentate 74 23
30K

permeate 71 26

retentate 73 21
10K

permeate 67 21

_25_



5. 74 % ofrmE=ny

Aad F28 39939 HEsYE W citric acid®t ascorbic acidd % 9]
H3}2 Table 120] YeERHAT

Table 12. Influence of membrane pore size on citric acid and

ascorbic acid contents in citrus juices

Membrane Citric acid Ascorbic acid

pore size (%) (mg/100m¢)
Original 1.41 £0.03 3059+1.13
retentate 1.07£0.02 26.23£0.52

500K
permeate 1.25%0.00 32.20%x1.04
retentate 1.02=0.01 2587127

100K
permeate 1.2320.04 32.6810.48
retentate 1.05%=0.08 26.24+1.33

30K
permeate 1.28+0.03 31512049
retentate 1.07x£0.06 26.75*=1.10

10K
permeate 1.2520.01 31.60£0.51

2 Ao AP RS E T2 A F 9 citric acid®} ascorbic acid 33
< Zh7F 1.41%% 30.59mg/100me R=dl, o3t Mg F AF A citric
acid®} ascorbic acid®] FFHS dAwt 25 o7k BAHUD, FF9 A
Zlol we F Wste FAY gEdsiel fA F, 10Kl A 100K
daltons Alolel A& T3o] AAFE ZAa 7bat oy 500K daltons

fhow N
=
AM= Fago] Hopxrh F29 AgkE #A93t= citric acide] ol



st

rr

RAE Fan] Z71E Y e £2 292 ALY dodn £
ascorbic acid® #AE I EHE AAAAR, 21 FAELS citric acid
B2 10% 7t Ao Citric aicd®d ascorbic acidd] /€& HAHHEWA
citric acide 71~77%¢] -/ && YEFHA L, ascorbic acide 85~92% 2
citric acid 2o IFF&o] E4 vettthFig. 7).

#d F2o Mg A9 citric acid?] AA F7)4kol thEF A8
&2 90% ooz AYs x& Aoz dHA AtHA T, 1996 F 5,
1998). 2(1994)2 AFAF J3HFo 7 Aol &g A BuoA 3%
Aol A9 ZAF N citric acid FFo]l oF 1.08%etxr H s 1, o]
(1979)& A & &AF F2o FFH 22 15~1.7%9 citric acid7t &
o] ot B u3lYt} Ascorbic acide F49 d4H FAE FHfd=
f§ FQ% 242 EA3 Ascorbic acid®] #HL #Ee FHA uet
OYgstd (1994 R xAe ZA9 1 FEge] 8mg%etn R uE i,
o] 5(1979)2 24~29mg% H=etil W 313},

Y

ojn
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Fig. 7. Decreased rate of citric acid and ascorbic acid

by ultrafiltration in citrus juice retentate.
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6. w23

#ad F28 YA ZHEsAS 9 fructose, glucose, sucrose2] 3}
£ Table 13°] YeERHRA T}

Table 13. Influence of membrane pore size on free sugar contents

in citrus juices

Membrane Fructose Glucose Sucrose
pore size (%) (%) (%)
Original 1.79£0.00 1.42%0.01 5.59=0.05

retentate 1.34£0.01 1.08£0.01 4.48*0.05
500K

permeate 1.36£0.01 1.03£0.01 5.20%0.13

retentate 1.16 £0.03 1.00+0.04 4.14*0.16
100K

permeate 1.05%£0.02 0.60=0.04 547=%0.18
0K retentate 1.35*x0.02 1.02+0.01 4.29*0.04

permeate 1.50=0.01 1.13=£0.01 533%0.12

retentate 1.44%0.04 1.11+0.01 461%0.12
10K

permeate 1.40x0.02 1.04£0.02 4.87%0.09

A, & 23S 9 FHFA W fructosed TS 1.16~1.44% 2 19~

#astden, f29 F FHFol 7ME ¥E sucroser 4.14~461% 2 1

7~25% #Aasted 7HF FHAfo] 2H(Fig. 8). &9ldn § R A9 &

2ld FFS ddRT 20% A= ardsted dde &3 A& 20%9
&

g FFEos A4sAd. £39 Arld g {93 &
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10Kl A 100K daltons Alololl A& o] AAFE FAhsol F7tetart
500K daltonsoll A& ZFAstAH.

o] 5(1987)& 23 ¥ F 2ol sucrose’t 4.59~5.22%, fructoseZ}
069~1.29%, glucose?} 1.2~168%2 =A< uYeldodz Rusdzn, 3
(1994)& &7 249 A% sucrose 3.8%, fructose 1.01%, glucose 0.88%7}

al

A gcka Bk

N

36 - —eo— fructose
- ®- glucose
—¥— sucrose

Decreased rate(%)

10K 30k 100K 500K
Membrane pore size(NMWC)

Fig. 8. Decreased rate of free sugars by ultrafiltration in citrus

juice retentate.
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dE FoE wddd AYsSAe W Bduxol= I W
Table 149 thehigict.

Table 14. Influence of membrane pore size on flavonoids contents

in citrus juices

Membrane Naringin Hesperidin  Neohesperidin
pore size (mg/100me) (mg/100me¢) (mg/100m¢)
Orniginal 1.95 18.84 5.31

retentate 1.48 15.13 3.69
500K

permeate 1.76 6.90 1.45

retentate 1.68 15.76 3.44
100K

permeate 1.80 6.70 1.29

retentate 1.20 14.37 447
30K

permeate 1.49 1.63 1.26

retentate 1.24 14.777 4.74
10K

permeate 1.45 1.44 0.99

ddo) EetH xolE 2 naringin 1.95mg/100m¢, hesperidin 18.84mg/100
m¢, neohesperidin 531mg/100m¢Act. ZH& F29o 1v]EAE 4ol naringin
S AFx27d B4 H el Fulsltrt Aol Ad EdsEed o
FES FL4FY pectinZH Afstd BLY FEHE Aot MY, ¥F 5
o] 718 AHYZ Adtq #F Fol 8FHY £FH FFo] 0mg% °) o]
W auE =74 "g(e] 5, 1979). Zak 2F Aol AEE AFLS 5

-31_



3 mul7p Zstd ol A& FA4F 7E F2o FHEE AdAIE &<
ojt}, old wule) ¥ EA< naringin® 9 ¥ 9t 13~38% 7+
AHAY =3 gE TEY A EfetAl vetvde Alde Wi Y
€ hesperidin W& & F24 FF2YHY £ 3o JFg S vA=
hesperidin®= 2&2lo] 98] 16~23% 7ZA S At} Neohesperiding 9t g
Fol 10~35% stk 59 A7) mE EetE o= e Wi
¥ neohesperidin® 7 ¢ 10Kl A 100K daltons Alo]ol A= & o] AHSF
2 72+A 8o #7137t 500K daltonsoll A= ZA&©] HoJH I, naringin
#} hesperiding 30K A ZHA&o] 7 =1, 100K AH 718 HolHo
7t 500K A thA] F7Ha A o (Fig. 9).

EAudo] w2 2WstEs B Gand mA1983)2 Hassaku juice
% naringin®] Davis 2 &+ 4lmg/100m¢elt HPLCH M= 12mg/100me,
Natsudaidai juice % naringin®| Davis} 22+ 55mg/100m¢°]+} HPLCH ol
A= 29mg/100m 2 Davisie]l HPLCH 2t} of 2uf ol A depdu
st T, A5 Ao w2 FAWIE U FEA 9T B 5(]
5, 19817 25 Anste A £A4% AS(o] F, 1979t 2uvf o]
A dEbgch o] 198N 2F 4w F2o ZYdHxol= IS
HPLCY o2 E213% ZAM naringine HAEH A &A1, hesperidine 54.2~

=

z A

742 mg% FHEn o B a, o 5(1979)2 Rewell-Winterd =
Abgate] FFetd S o hesperidin ¥ % 25mg% WHeletal B st of
(1994)v+ HPLCH o=z ZFAHsdAES W 2F 2 F2 F naringin®
neohesperidin® &% A &A1, hesperidin &H2 108.1mg/100mée} 1 B
DA #1994 Davis Hez A Ay T A9 AL
naringin< 40mg% ©]%4, hesperidine 108mg%2] %8 Yeldicty B w3}
Aok, EetRwol= FeFo] B AP A BE AolE vetia e
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Fig. 9. Decreased rate of flavonoid by ultrafiltration in citrus

juice retentate.
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A 5 F 247 F2o AFE lsdd R VEAEE A7
g8t F59 A7t AR g8 v TR/ el HE ALEstd A
S 20% 8% PAad F &7 EHo UEE FFAN FHFE Jhetd o
 RIZ ghste] FHAFY TR H§ WsE FAs AT

Fluxe 359 717 % A4 v, &
AH8-3E S w7 flux7t 7HE Eot foulingol A& Aoz dddth

AMEE 9 22 Fo] ZFAe L, a, bt EF F7tstd, Mo F4
Yrobd 1, A Mol Frtetg o, 59 Avld wWE & Aole Holx ¥

r
rlo

4
1o
H
)
~
Qan
2
=~
rO
2
o

2B g3 oo & FAAM 17~20% BE #HAHJUL, FEE
13% AHE 7F4sted D4bd]7F 125~13.012 55~9.8% &7ttt

ZF Ao oirjuy HAhve dAEG BF FASAL, o nd i e
TA71EA 20mg% ol FHsta

714 & citric acid®} ascorbic acid®] &#o] Ztzt 22~28%, 12~15%
Ar astdoen, FH F ascorbic acid2.th citric acid®] A7 82
AA YERR T

el gEe ddAng A9 fructoses 100KolA 36% 2 Za

&o] M k1, FEd T FHFol 7HF B sucrosed] FHAEL 17~
%kt

ZgRrolt AE 2 nparinging 13~38% AEX 743 1, hesperidin
2 16~23% 74239 2.9, neohesperiding 10~35% 743t}

ooy ghg AMR3le 2F U} F2E AMestd dEwstE dAHE

25% 2 7Ago] N F

AL
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Zh5-ol o] F A} citric acid, ascorbic acid, 2%, neohesperidin®] 7+

X

Az
282 10Kl A 100K daltons AbeldlA = ute] I A717F 7 - we}
A F7bettirh 500K daltonsell Al ZHAstd oy, My g% F ZAA ofv
>8] A4, naringin, hesperidin® $&& 1 FZo] H7)o @& zio|r}
AAY AdAZS A&S vdeh A
10K, 30K, 100K, 283 500K daltons® A3 = F flux7t 7H3
¥, AREEY A8 % 71 HE 500K daltons®] o] &F U FA
pral

Al ERRAM T AR Aoz QA
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