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Summary

In order to prepare functional food materials of citrus liqueur in jeju Citrus
platymama and kumquat, it were investigated changes in major consttutents to
soaking of ethanol concentration, raw material content, Citrus platymamma hot air

peel. the results were summarized as follows.

1. Soaking below sample 3kg/10l (30%, w/v) of 30~95% spirit solution for 70 days
of citrus platymamma and kumquat were investigated. pH was decreased according to
lower ethanol concentration and pH was 4.28~521, 3.87~5.00, 3.99~590 of cutted
citrus platymamma fruits and kumgquat fruits and not cutted kumquat. Color a was
decreased according to higher ethanol concentration and color b was increase
according to higher ethanol concentration. Extract was increased soaking until 20
days, extract content was 1.41~2.74 (%,w/v) with cutted citrus platymamma and
kumquat, 0.05~1.95 (%,w/v) with kumgquats. Acid content was 0.08~0.5%(v/v).
Fructose and glucose and sucrose were main free sugar, fructose and glucose were
increased according to lower ethanol concentration, sucrose was highly ethanol
concentration, extracted rapidly within early of soaking. the content of vitamin C
was increased according to higher ethanol concentration, most early of soaking was
extracted sharply. Flavonoids was increased according to higher ethanol concentration
and most early of soaking was extracted sharply. Main flavonoids of citrus
platymamma were narirutin, hesperidin, nobiletin, 3,5,6,7,8,3'4-methoxylated flavone,
tangeretin, narirutin was highly 312.8~557.5 ug/ml of citrus platymamma in 95%
ethanol concentration next 3,5,6,7,8,3'4 -methoxylated flavone>nobiletin>tangeretin>heperidin.
Main flavonoids were rutin, hesperidin, neohesperidin, qurecitrin, myricetin of
kumquat, rutin was highly at 118.3~159.1 ug/ml/ of cutted kumquat and 15,8~77.2
ug/ml/ of kumquat in 95% ethanol concentration. Total polyphenol was increased

according to higher ethanol concentration, after of soaking 20 days was most

_|V_



extracted. Total polyphenol was 403.7~543.3 ug/ml with cutted citrus platymamma,
270.8~280.2 ug/ml with cutted kumquat of higher of 2 times and cutted kumquat
than was higher. Antioxidative activities was increased according to higher ethanol
concentration, citrus platymamma and kumquat was 38.2~722%, 54~184% with
30~95% ethanol concentration for 70 days. For preparation of liqueur was most
condition, it is necessary to soak with 60~95% ethanol concentration for cutted fruits

20~30 days and the original form more than 50 days, and then to blend.

2. 70% spirit solution soaking of raw material contents for 70 days were investigated.
Changes in pH and color a were decreased, color b was increased according to
higher raw material contents. Extract, acid content, free sugar were increased
according to higher with raw material content. Vitamin C was increased according to
higher with raw material content, it was not changes for until 10 days soaking.
Flavonoid was increased according to higher with raw material content, Early
soaking with 70% raw material content was fast increased, 90% raw material content
was late of shortly after soaking, it was not changes of pass 10~20 days. Rutin
contents was 139.4~291.1 ug/ml/ with 90% raw material contents, the rest flavonoids
contents were largely with 70~90% raw material contents. Changes in total
polyphenol was fast soaking in early soaking and that was increased according to
higher raw material contents, that was lower most of soaking period under 50% raw
material contents, not changes more than 70% raw material contents after 20 days.
Antioxidative activities was less effect for raw material contents and soaking period
that was necessary to soak with more than 30% raw material contents. Therefore For
preparation of liqueur with 70% ethanol concentration, it is necessary to soak of raw

material content with 30~70%.

3. Soaking of Citrus platymamma peel dried with hot air 500g/10/ (5%, w/v) of
30~95% ethanol concentration for 70 days were investigated. Changes in pH was low

519~4.80 with 30% ethanol concentration, that was decreased according to lower



ethanol concentration, soaking after 10 days until was fast lower. Color a was
decreased and color b was increased according to lower ethanol concentration.
Extract was 2.00~2.19 %(w/v) with 30~70% ethanol concentration, that was most
lower with 95% ethanol concentration, continuously increased. Acid content was
0.18~0.21 %(v/v) with 30~70% ethanol concentration, 0.13~0.15 %(v/v) with 95%
ethanol concentration. Changes of free sugar was increased according to lower of
fructose and glucose, sucrose was decreased according to higher of except 95%
ethanol concentration. changes in vitamin C was increased according to higher,
difference of content was lower of under 50% ethanol concentration. Most
flavonoids was fast extracted more than 80% for 3~5 days soaking. Flavonoids
was increased according to higher ethanol concentration except to soak 95%
ethanol concentration, content in 95% ethanol concentration was most low,
content in 70% ethanol concentration was most high. Content in total polyphenol
was 628.8~711.2 ug/ml with 30~70% ethanol concentration for 20 days soaking,
content was most high with 95% ethanol concentration. Therefore For preparation
of liqueur with citrus platymamma peel, it is necessary to soak 50~70% ethanol
concentration for 20 days to raise at raw material rate, heighten content of major

constituents.
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FEsE, 9EFVME T A=Y 2 7k mE fEEe] 242 Ao JEA
Lo dEte= 5200 343 v Cis Sep-pak

cartridges(waters) & 53 A7l %

o

2 um membranes filter(Millipore, USA)Z o}t

AL 4L dIYoz sty &4 AHE EFEFS sigmarl AlFS ARSI,

fructose, glucose, sucrose FET 01~05mg/mi=Z ZA|3t 02pm membranes

filter(Millipore, USA)= 33+ A& ARESI o, HPLC 4% 3 tii2Q] 2=
A

vfES Table 19] YENY T, SYZANA AASE 2800l Ak

s,

Table 1. HPLC conditions for free sugars analysis

Parameters Conditions
Column Prevail Carbohydrate 5 ym, 4.6x250 mm(Alltech)
Mobile phase Acetonitrile : water = 75 : 25
Detector ELSD 2000
Flow rate 1 m//min
Injection volume 10 pl

QD.DD—E E

#0.003 T

?D.DD—; =

60.00} - E
- 50.00] g @
E 3 = 5

40.00 o -

30.003 g
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H
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ra T
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T T T T T T T T T
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Fig 1. HPLC chromatogram of standard free sugars.



gD FE9 A& F vlgwn C S hydraziner| ¥ o2 AHslgdoh? o33t

HEA 1mlol 5% metaphosphoric acid 1mlE 7} F  Ag&de]  0.03%

N

2.6-dichlorophenol indophenol &S 1mi¢} 1% thiourea§¥ 2miE 7}3F ¥, ThA]
0

N

2% 2A-dinitrophenyl hydrazine &S 1mlE 7FstATh 37 CAlA 3A7F H23gk &
APFHE W ol ¥, 85% A 5miE 713 & EE50] E9ste] Aol 30~40
w2 WA 520nmollX FEEE ALtk olw HIEYl C 2 L-ascorbic
acid(Sigma Chemical Co)E EFEAZE 314 3.125~100 ng/m! =2 FFFIS Y

Bl & AARSE Zho 2 ST

7. Flavonoids +4]

Flavonoids®] 3&eke A& 1mio] 2ZHz} methanol2 5] 343 & 02um
membrance filter(Millipore, USA)Z #3F -5 HPLC(waters 2690, USA) 418 A5
2 AE3AT EFF2  rutin, narirutin,  hesperidin, neohesperidin,  diosmin,
quercitrin, quercetin, naringenin, hesperitin(Sigma Chemical Co.), myricetin, nobiletin,
3,5,6,7,8,3 A’ -methoxylated flavone, tangeretin(The University of Tokyo)o.Z 3}SiTh
Hesperidin, diosmin, neohesperidin< Dimethyl sulfoxide(DMSO)= 4% o] =4
o, o]99] z1F2 methanol2 &3|AA A&tk 2 FEFol et w=9 H
T3, A, FaASE Table 33 Aty £4%312 Table 4014 Hi= upe} o]
0] 572 0.1% phosphoric acid9} acetonitrile:methanol(50:50) 2 &=7]L7]E H3}A|7]

A 4381 al(Table 5), #5842 chromatogram-e Fig. 20 LER AT



Table 2. HPLC conditions for flavonoids analysis

Parameters Conditions
Column Capecell pak Cg UGI20 5 um 4.6x250mm (Shiseido)
Mobile phase Solvent A : 0.1% phosphoric acid
Solvent B : Acetonitrile/Methanol(50:50)
Detector 996 PDA(waters, USA), UV 270nm
Flow rate 0.9 ml//min
Injection volume 10 ul

Table 3. HPLC gradient condition mobile phase for flavonoids analysis

Time(min) 0.1% phosphoric acid Acetonitrile : Methanol (50:50)
0 69 31
10 62 38
35 30 70
40 30 70
41 69 31
50 69 31




Table 4. Maximum absorbance, concentration and correlation of standard flavonoids

solution
Flavoroids Maximum Concentration range Correlation .
absorbance (ng/ml) y=ax+b R
Rutin 255 12.5~100 y=7E-05x+2.066 0.9996
Narirutin 282.8 25~200 y=0.0003x+0.2617  0.9998
Hesperidin 284 6.25~50 y=4E-05x+1.8753 0.9973
Diosmin 346.9 12.5~100 y=8E-05x+3.4189 0.9964
Neoherperidin 284 7.5~60 y=6E-05x+2.0036 0.9995
Quercitrin 255.6 6.563 ~52.5 y=0.0001x+2.2109  0.9986
Myricetin 253.3 5~40 y=4E-05x+2.1087 0.9973
Qurecetin 255.6 5~40 y=3E-05x+0.4974 0.9982
Naringenin 288.7 5~40 y=7E-05x+1.3406 0.9966
Hesperitin 287.5 5~40 y=8E-05x+0.5925 0.9994
Nobiletin 333.8 12.5~100 y=4E-05x+1.6533 0.9982
MfF" 342.2 9.375~75 y=7E-05x+2.5263 0.9993
Tangeretin 323.1 7.5~60 y=4E-05x+2.3459 0.9972

R 3,5,6,7,8,34 methoxylated flavone.
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Fig 2. HPLC chromatogram of standard flavonoids solution.
1. Rutin, 2. Narirutin, 3. Hesperidin, 4. Diosmin, 5. Neohesperidin 6. Quercitrin,
7. Myricetin, 8. Quercetin, 9. Naringenin, 10. Hesperitin, 11. Nobiletin,
12. 3,5,6,7,8,3'4 methoxylated flavone, 13. Tangeretin
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Fig 3. Standard calibration curve of total polyphenol.

9) 43t &4 HA
gaksl 4d9] HAAMHLS Bliosse] Y M Eslo DPPH(1,1-diphenol -2- pictl
hydrazyl)free radical®l]l tgt *A}3--5(Electron Donating Abilities)S ZA3IAt Al

oo FAHFE B A8HISS 2Este] FAF S E sampling 3 &3 t 72t

A& 01mlol ethanol 0.9 miE T3 thS 0.25mM DPPH(in ethanol) 1miE ¥&
% votex mixerZ 10Z7F &SIl 1587 AL M HEgA|Z] & BEJFEAE AS-S}
o] Z&E3h= DPPH A-HZE 520nmolM F3=5 A3k JAEd T3/
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ZAS H7ekA & Foll tid AE2AE HrHe FHE AolS WMELE YeEITh
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Fig. 4 Changes in pH of extract of cutted Citrus platymamma fruits at different ethanol
concentration during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, [ -1 95%
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Table 5. Changes in color of extract of cutted Citrus platymamma fruits at different

ethanol concentration during soaking period

Soaking period (days)
5 10 20 30 40 50 70
L 96.87 96.03 96.08 9527 9533 9552 9545 9454

EtOH Color

30% a -423 528 -607 -638 632 -626 624 -6.96
b 10.39 1418 16.62 1842 1818 1838 1835 21.50
L 9728 97.07 9673 9573 9557 96.02 9592 9577
60% a -524 649 765 801 802 -795 830 -846
b 12.67 16.07 2019 2277 2341 2339 2479 2532
L 9649 95.68 9617 9519 9490 9528 9491 9492

95% a 996 -1089 -11.90 -12.37 -1229 -11.99 -1254 -12.48
b 28.03 3178 3694 4038 4150 4159 45.05 45.82

Table 6. Changes in color of extract of cutted kumquat at different ethanol

concentration during soaking period.

Soaking period (days)
p 10 20 30 40 50 70
L 9766 9772 9745 9721 9699 9732 9725 9743

EtOH Color

30% a -1.63 -1.69 -203 -189 -202 -217 -216 -2.05
b 4.05 419 5.38 5.32 5.64 6.06 6.15 6.27
L 9755 9738 9731 96.60 96.89 9724 97.04 9697

60% a 1717 215 245 239 250 265 -288  -3.07
b 4.24 5.31 6.47 6.84 6.99 7.53 8.19 8.59
L 9711 96.83 96.08 9481 95.01 9493 9455 9444

95% a -401 -478 -609 -642 -638 -657 -737 -7.64
b 12.06 15.07 2206 2713 2796 2950 3443 36.68
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Table 7. Changes in color of extract of kumquat at different ethanol concentration

during soaking period.

Soaking period (days)
5 10 20 30 40 50 70
L 9826 9826 9822 9780 96.67 98.06 98.08 97.80

EtOH Color

30% a -0.10  -0.12 0.08 -061 069 -099 -1.09 -1.30
-0.07  0.30 0.41 1.16 1.47 2.30 2.68 3.45

| o

98.16 9843 9827 9777 9780 9816 9793  97.69
60% a -020 -0.20 0.03 -025 065 -115 -1.57 -2.05
0.30 0.29 0.01 0.08 1.05 2.51 3.78 517

- | T

98.16 98.02 9777 9647 9624 9649 9635 95.75
95% a -149 200 -261 -390 484 534 -614 -6.79
b 3.44 5.05 Z=33- 11.82 1550 1795 21.64 25.63
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Fig 7. Changes in extract of cutted Citrus platymamma fruits at different ethanol

concentration during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, [ -1 95%
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Fig 8. Changes in extract of cutted kumquat fruits at different ethanol concentration
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Fig 9. Changes in extract of kumquat at different ethanol concentration during

soaking period.
Ethanol concentration : @-@ 30%, O-O 60%, (-1 95%
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Fig 10. Changes in acid content of extract of cutted Citrus platymamma fruits at

different ethanol concentration during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, [-[ ] 95%
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Fig 11. Changes in extract of cutted kumquat fruits at different ethanol concentration

during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, (-1 95%
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5) a3 ¥sk

HaE AE9 F8 FT2 fructose, glucose, sucrose ROH, FHFE WE g
o] WM3l= Table 83 o} A=E7]17HE2L fructose THS FHFE 30%9A= 28.8~
545mg/100g, FA%E 60%9F 95%014 149451 mg/100g, 14.2~40.5 mg/100g ATt
Glucose T fructosest o] FAHTET BaE o] F7lehe BEoIomH,
FAFE 30%0)ME 344~569 mg/100g, FHEE 60%0)XE 29.8~466 mg/100g, F
TE 95%0l A= 28.2~41.4 mg/100g Atk Fructose®} glucose= & §F 10~2040) o)
ol HEHAeH, olFde LB FFol HFEE Aotk FructoseR T
glucose HFe]l BWgtow, FHEE7l 545 Hol IEHe S & F UA

Sucroset fructose®} glucose R th= WHalFdo] b2 YeEye=t, F8557 =55

o

e

£ o BE Yo HEHYeH, FHFE 0% = 11.3~388mg/100g, 60%°A=
23.2~40.1 mg/100g, 95%° A= 31.9~46.1 mg/100g%t}. Sucrose™ fructose} glucose
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S} ARl A= § 10~20€00 thio] H=HALH, o|Fd= gl S5 Btk

FEY Aw 2 9N 7] fElde] Ml Table 99} Table 1001 ELFUITE &
S A AS wW HE713F F fructose?t glucose 2 THEE 30%A] 30.2~49.5,
350~55.6mg/100g, FABEE 60%0]HE 33.0~47.8, 343492 mg/100g, 95%°IHE
30.0~46.2, 30.6~40.9 mg/100gAE. FES ATt A5 BE A5 VA2
FREET HEE FFe] o, IE ASTHE 20¢9 A FTkeke BEeIU
om, olfele A Wyt UUTh Sucrose FFES FAHATE 30%7F 347-~59.8
mg/100g, FHEE 60%E 421~587mg/100g, FHEE 95%E 467 —~61.8 mg/100g%
o} Sucroses FAETETF BSTE o]l £3koH, 10~20€] Be Fo] IEHU,
BERYE g2 T dFo]l =4 HAEHAT BE AdrEe 58 ADAES] A
G tiFEo] ME 2712 3~10¢ Atelo] AA T T Foll 70~85% FET IAEHAU
om, Bl Mo g Qlsty &I} FHujo] F7EA| o] IAFHUA JE 7]
o] Bo] 4= o= AdHn ¥ AGA 8 BF fructosest glucose T
o] sucrose FFETE E=ho}, 57 AHAES] A HHHE fructose®} glucose FHE
o} sucrose $HFo] =A HEH AT

vES A9 Fds WE HdsglS Wt o] FHTEI HEFF fructosest
SEVF S7HETE =& gEe UEHTh

Fructose®} glucose TF2> FAHEE 30%Y w 1.20~384mg/100g2}t 1.10~42.5

e

he)

o

glucose o] =4O, sucrose FH2 T4

oL

mg/100g, FAEE 60%IME 7.00~329mg/100ge} 1.00~359mg/100g, FHEE

95%NAM = 4.40~34.8 mg/100g<}t 4.60~36.4 mg/100gth. H=7]7t0] AojArE &

o] W= AHzHow Frieten, FEEt YaFs I &l E=UTh Sucrose

gk %% 30%9 60%14 3.80~28.6 mg/100, 1.20~30.6 mg/100g, FHEE 95%

ANME 6.70~47.0 mg/100gHTE. FAHEE 30%9 60%E HE Z7de HE0] o
£ =2 TS Btk I=71RF W sucrose ¥
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Table 8. Changes in free sugar of extract of cutted Citrus platymamma fruits at

different ethanol concentration during soaking period(mg/100g).

Free Soaking period (days)
EtOH
sugar 3 5 10 20 30 40 50 70

30% 28.8 37.6 398 427 439 491 564 545
Fructose  60% 14.9 291 314 409 431 419 48 451
95% 14.2 26.5 281 321 332 362 394 405

30% 34.4 41.7 47.6 522 508 56.8 55.8 56.9
Glucose  60% 29.8 34.8 37.8 36.5 39.7 383 39.7 466
95% 282 311 33.4 36.8 37.1 38.8 41.4 39.9

30% 141 11.3 29.3 30.9 35.8 38.8 36.6 36.1
Sucrose  60% 282 26.9 27.8 33.2 344 32.6 40.2 39.2
95% 31.9 34.5 34.5 332 40.1 421 43.6 46.1

Table 9. Changes in free sugar of extract of cutted kumquat fruits different ethanol

concentration during soaking period(mg/100g).

Free Soaking period (days)

EtOH
sugar 3 D 10 20 30 40 50 70

30% 30.2 36.2 41.3 457 463 46.5 477 495
Fructose  60% 33.0 37.9 36.3 402 479 45.5 46.1 47.8
95% 30.0 38.4 402 463 47.3 46.1 45.3 46.2

30% 35.0 43.2 48 492 499 506 583 556
Glucose  60% 34.3 35.1 387 434 422 427 483 492
95% 30.6 30.9 31.6 38.1 32 371 417 409

30% 34.7 37.3 460 478 544 586 591 598
Sucrose  60% 421 40.6 461 511 556  55.0 599 587
95% 46.7 51.8 528 567 596 568 643 618
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Table 10. Changes in free sugar of extract of kumquat different ethanol concentration

during soaking period(mg/100g).

Free Soaking period (days)
EtOH
sugar 3 5 10 20 30 40 50 70

30% 1.2 29 12.8 17.5 19.6 225 33.1 38.4
Fructose  60% 0.7 11 14 53 8.1 127 270 329
95% 44 8.6 107 189 197 212 311 34.8

30% 11 3.2 8.2 190 212 245 364 425
Glucose 60% 1.0 1.6 3.4 5.7 8.8 139 283 359

95% 4.6 8.6 114 197 206 209 328 364

30% tr K} ! 7.8 157 159 188 262 286
Sucrose  00% tr tr 12 41 6.8 118 242  30.6

95% 6.7 12.4 218 265 285 392 416 470

tr . trace
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HIERY Ce FAFol ol EA1slY A FasAzE duA dom, A ol 3
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H
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]
filo
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FAFE WE HER C o W= Fig 13949} o] FAHFE

322 ug/ml, FHEE 60%1A 33.0~435ug/m=Z FHEE 30%% 60%e= 2 xolS

Holx| ekgton}, FHFTE 95%oME= 424~899 ng/mlZ 7Y wL S JEith

AE717r0) doiXe FAEE 30%S 60%= WHatFdo] wig- FAlE AL, F4 5=

wel A& F 20U7HAE F7HE ooyl 20 o] Fdll= AT S FAIsHE eIk
F2g AIS W) 5o w2 HE C 9 Wsh= Fig 149 #o] 49
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Atk FHEFE 30%cIME 31~158ug/ml, FHEE 60%cIME= 34~14.2 g/ m/Ath

7 AW EE WE dua g Zo] AN 7P we IS vehila, A
= AFHH 10284 548] S7tehe AF%S BYth FAEE 30%Y W 5L 3290
g/mi=, M2 158 ng/miEeh oF 2ai7kF =4 FFHATH

FAEE e 587 d¥A18S vEN C 9o WSk Fg 159 2tk Y7
FAEEIF w=2E FEVI] oA viERl C 3] SUtsen, &t
5 = 95%0l A 17.3~584 pug/miFiL. FHEE 30%F 60%N e HIER C &
F2 Apel7h A9 st

120
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Vitamin C (ug/ml)
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Fig. 13 Changes in ascorbic acid of extract of cutted Citrus platymamma fruits at

different ethanol concentration during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, [-[1 95%
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Fig. 14 Changes in ascorbic acid of extract of cutted kumquat fruits at different

ethanol concentration during soaking period.

Ethanol concentration : @-@ 30%, O-O 60%, [J-['] 95%
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Fig. 15 Changes in ascorbic acid of extract of kumquat different ethanol concentration

during soaking period.
Ethanol concentration : @-@ 30%, O-O 60%, (-1 95%
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7) Flavonoids®] 3¢ W3}

WE9 F8 flavonoidst narirutin, hesperidin, nobiletin, 3,5,6,7,8,34 -methoxylated
flavone, tangeretin®|$ith. AAH SR FAHFE7l HEFF flavonoid o] wekom,
& 209744 S7FFC] A yEston, ofFol= ko] WHayh vie- At W
= ddete] FAEE3S W Table 110014 E= wkel 22o] narirutin 3] 7HE ©ske
o, A& 27de FHFE 95%Y w7} 31285575 ng/miE 7P w3tk IE 209
Fole FHEE 30%9 60% % B2 ¥ narirutin®] FZ5 A} Hesperidin 3

FE 95%Y W7t 65.6~100.7 pg/miE 7HE E=%om, FHEFEE 30%NX= 36.
3~635ug/ml, FAEFE 60%NE 448~79.9 ng/mi°| Atk Nobiletin®] FHF HE
Z7lde FATET =25 el %oy, IE 30¢ Fole FHER AHsl
o] Hlx=3t gFes UEHth FAHAFTE 60%SF 95%4 3095 HEstAs W 1265,
124.6 ng/mi= i 8 FATE 30% A= 45.5~119.1 ug/mI At}
3,5,6,7,8,3'4 -methoxylated flavone> F8&%E 30%NA 77.8~206.6 ug/ml, FTHEE
60%0l 4 1055~221.9 pg/ml, FHEE 95%0 4 124.2~222.3 pg/ml2 THE flavonoid o+
PRZEAR JHE 209704 2 el SUFslE 1 Folle Y W A9 gl
t}. Tangeretindl A-7% F8FE 95%A 66.2~1022ng/mi= 7P =%oH, F45F
% 30%7F 34.6~78.0 ug/ml, THEE 60%7} 54.0~99.7 ng/mi itk

229 F8 flavonoids= ¥
myricetin °] o, & At MA=sIAS Wl T8 5= WE flavonoids®] #3}

= Table 129} ko, 7} @o] &3} flavonoidse rutin®©|$l, BHE AWAR

Z3+= €3 rutin, hesperidin, neohesperidin, quercetrin,

o mIZIRZ FHE Z7]0 tFE Y flavonoids7t &E5 = 40|t Rutin AdE-<
FEE 30%A 16.2~87.7 ng/mi2 E7|3ke] dojdA4= ghefo] Frtsitizt A
209 o]Foll= Wt A9 fIdlem, FHEE 95%lA 1183~159.1 ug/miE 713

Ut} FFF wet JE7]7F FLel neohesperidine 23.5~34.0 ug/ml, myricetin-

M

27.5~34.0 ug/ml, qurecetrin> 13.1~21.0 pg/ml, hesperidin< 7.4~9.2 ug/ml-& e
Rom FAFE wE el Aot A9 gislom, ME F 3-5Y0l F4sH W] 8E%=
Rl

w2 YFAEQ AF% Table 137 o] A3 559 flavonoids7t AEH A0 H,

rutin A0 FHTE 95%A 15.8~772ng/mi2 71 EA HEEH AL JE71700]
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AojAFE A&HF R FUtste AS ¢ T AMeH, FHEE 30%%} 60% A= F
= Z709 dFE9 flavonoids FHEFol vl AHAY SHHER ASHAG. 58 AT
B9l thes) BAAAE BEAR] DB HF9l0) TR favonoidsto] 2
ol Aog Holn, g&F Ao Hla] of 2v] F& Fo] wA Ut &
= H5HE-99 -5k flavonoids7t 58 AWA| R Zolde wHH S8 A
0 ASE A3/l LoldFE Pl ZARE A2 Mol FF AT
flavonoids &©o] =& FAOE ALRE A BMEe AR X = hesperitin, rutin,

29 A E 2 AFA|F| A= narirutin, nobiletin, tangeretin 5°] &% HEH AL

U L B R LU ]

o

™, retention time®] 22 Aleld] & = fle Aol Ao, ol g FAEIAT7}
g asitn e

=9 flavonoids= Aol A4 A o Wt flavonoidse] 3ol W2 zlolrt S+
Ao 2 HuEon, R kx| Tago| me} flavonoids S 53] FAS
v Aoz HuHdot? AFAUF EF 9539 naringin,  hesperidin,
neohesperidin®] &2 HWE9 F8 flavonoidZA4] hesperidin®] =5 Yo B A
oAM= narirutin, hesperidin, nobiletin, 3,5,6,7,8,3'4-methoxylated flavone, tangeretin
o] ¥&¢] F8 flavonoids® 1 FoA narirutin gFo] M =4heh AFA FEFe
82 flavonoids© naringin?} hesperidin¥+o| Z%| o], B A= okt zpo]E E
F AR?  FEY HEFS 95700 AT FAE JASANEE o887 wE
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3 WSE AR AFdA B O A E HE0l AHEee AR RES PSS
o, flavonoids &F&o| =tom, HU} theksh flavonoids AEES ZFEd THEES
st7] i @A g 7HA] RN ARRSke AEvte gE Y BEs g6t g

2E A FS= Aol L& Ao =E TAEch
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Table 11. Changes in flavonoids of extract of cutted Citrus platymamma fruits different

ethanol concentration during soaking period(ug/m/)

Soaking period (days)
Flavonoids EtOH

3 5 10 20 30 40 50 70

30% 233.0 2635 4111 4577 4868 4649 5831  559.2

NR 60% 2483 3392 411.0 4701 5015 5225 5032 533.1

9% 3128 385.6 4357 4617 4866 5142 5378 5575

30% 363 45.5 Sead) 56.9 57.3 54.0 50.9 63.5

HD 60% 448 57.5 64.1 68.8 744 774 781 79.9

95%  65.6 781 85.8 90.5 92.6 96.4 101.3  100.7

30% 455 69.8 9.2 1043 1057  103.0 98.7 1191

NT 60% 613 86.4 T183~y=1185/ [ 1265 @ 259 W271 1279

9%5% 720 94.6 1164 1228 1246 1262 1293 1281

30% 7783 12026 16649 180.65 18320 1784 171.0 206.6

MF 60% 10551 14941 19824 20547 21946 2178 2206 2219

95% 12419 163.68 201.86 21313 21627 2191 2245 2223

30%  34.6 53.9 69.8 71.6 704 68.6 67.3 78.0

T 60%  54.0 75.2 94.5 93.9 97.5 97.3 97.3 99.7

95%  65.2 83.3 96.5 98.2 979 1014 1033  102.2

NR : Narirutin, HD : Hesperidin, NT : Nobiletin, MF : 35,6,7,8,3’4 -methoxylated

flavone, TT : Tangeretin
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Table 12. Changes in flavonoids of extract of cutted kumquat fruits different ethanol
concentration during soaking period(ug/mi)
Soaking period (days)
Flavonoids EtOH
3 5 10 20 30 40 50 70
30% 162 33.0 46.7 74.5 61.3 48.5 68.1 87.7
RT 60% 109.7 1303 1424 1450 1461 1285 1154 107.6
9%% 1183 118.0 1591 1463 1549 1505 1557 1505
30% 64 7.8 8.0 8.0 7.9 79 8.2 8.7
HD 60% 72 8.1 8.9 9.2 94 9.1 9.5 9.6
9%% 69 £, 8.1 8.1 8.0 8.1 8.4 8.7
30% 235 239 RFp 29.8 31.6 32.6 321 32.6
NH 60%  25.0 29.0 31.0 31.9 33.5 314 34.0 32.7
9%  26.0 254 323 30.5 320 30.8 33.1 314
30% 111 12.8 144 14.3 13.6 13.9 144 154
QC 60%  15.0 17.6 194 19.8 20.5 19.8 20.8 203
9%% 157 15.9 20.7 194 20.6 20.2 209 20.1
30% 275 28.2 30.4 31.6 324 329 328 33.1
MT 60%  28.6 31.2 325 328 33.7 32.6 34.0 33.2
95% 289 28.8 334 31.9 329 325 33.2 32.6

RT : Rutin, HD : Hesperidin, NH :

Neohesperidin, QC : Quercetrin, MT : Myricetin
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Table 13. Changes in flavonoids of extract of kumquat different ethanol concentration

during soaking period(ug/m/)

Soaking period (days)

Flavonoids EtOH
3 5 10 20 30 40 50 70

30% tr tr tr 54 8.6 151 214 33.3

RT 60% 62 6.7 9.3 10.9 17.5 27.0 371 45.5

95% 158 221 32.3 43.1 56.8 62.6 69.5 77.2

30% tr tr %Y 3.0 3 3.3 3.3 3.2

HD 60% 25 31.2) 3.2 3.2 &3 3.0 3.3 3.5

95% 23 b.J 3.3 3.7 3.6 3.7 3.6 3.4

30% tr tr 3.0 44 8.1 10.0 11.2 13.0

NH 60% tr tr tr tr 3.8 6.5 9.7 12.2

95% 41 4.6 6.9 9.4 12.0 13.1 14.7 16.0

30% tr tr tr 3.0 4.6 51 5.7 6.1
QC 60% tr tr tr tr 3.0 4.6 5.9 75

95% 3.2 3.4 v. X 6.7 8.3 9.0 9.6 10.4

30% tr 6.6 7.7 8.4 10.1 111 11.9 12.9

MT 60% 6.7 6.9 7.0 7.2 8.1 9.6 11.3 12.7

95% 7.8 8.6 9.7 10.9 12.6 14.5 141 15.2

tr . trace

RT : Rutin, HD : Hesperidin, NH : Neohesperidin, QC : Qurecitrin, MT : Myricetin
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Fig. 16. HPLC chromatogram of flavonoids of Citrus platymamma.
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Fig. 17. HPLC chromatogram of flavonoids of kumquat.
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Fig. 20 Changes in total polyphenol of extract of kumgquat at different ethanol
concentration during soaking period.

Ethanol concentration : & 30%, [ ] 60%, 95%
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AA W9 free radical> A4, ©ld T3 Agtste] A Y] =3 dod|= 4o
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2ksl @ zolzt gllod, FHEE B%oME 42~158%= 7HF Yod aE
Uehigich g Fujdle 43 ditaE s sk s dgEel £418k1”, Manthey
¢} Grohmann2 =¥y FH = 3gE2  flavone glyceride(hespridind}
naringin)©|™, methoxyl”7]7} %o| £-2 flavone?} 2 %2 hydroxycinnamate’} &
At AT A EAshs B FF79 HE FFEL AA ol T
A2lEd-E& YERAIRE hydroxycinnamic acidE BIES 9] ds sgeES Ax
B O9R, 239 53 esterdFE ] Y FFAE EAFGL SGTP B Y
oA iR F EZYHlEAdEe] sEEUs BEdA =4 vEeidg T 9=
o] F4kst Aol Tlofdva AlgEHE, 3 O AAE HAEAS WERY AES
Ao 2 Hyjof H57-9d hidte stEEA S BolskA HASAIZH o2 it

stade ¢ w=d 5 dva ddEn,

-

3 20 70
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Fig. 21 Changes in DPPH radical scavenging of cutted Citrus platymanmma fruits at

different ethanol concentration during soaking period.

Ethanol concentration : & 30%, [ 1 60%, 95%
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2. 289 dE7IF UE JE5A

1) pH9| ¥3}

285 ddste IEsAS W, 95 HUbgel wE 379 pHe| Wslk= Fig 249
2ot FATE 70%E 715t 95 HIES 10~90%7HA] H7HeEES W, HE7ITbo]
AoAAFE pHlslE Solxlon, 2098 AHst $ole wsrt A9 fidith A5
H7Veko] SR pHYL nlglH g vgkon, HrhEke] 10%2 A% pHE 4.96~4.53,

i

30%NX = 4.76~438, 50%ANXE= 4.63~4.24, 70%N A= 4.48~4.16, 0% AN A= 455~
4109

5.0
E 45 -
S ©
’
*
4’0 | | | | | | |
0 10 20 30 40 50 60 70

Soaking period(days)

Fig. 24. Changes in pH of extract of cutted kumquat fruits at different raw material

contents during soaking period with 70% ethanol.

Raw material contents : ll-l 10%, O-O 30%, @-@ 50%, [1-[1 70%, 4-€¢ 90%

2) M=o W3}
29 4837 g Axo] W3l= Table 149 2ol, IE717W Lgke] W}
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BHAou, M7 30%0]doA  HEF 20¢ o]Fol= W) vl HIUoh A5 HIEF
10% <Y W= bzko] 1.81~7.48°]031, 70| 30~90%o = 546~1546%9 T €5 4]

S8 50% o)A FH7Ist] HE AIFHES wl, bike] wWEA ZoXE EFo] ARiTh

Table 14. Changes in color of extract of cutted kumquat fruits at different raw

material contents during soaking with 70% ethanol period

raw Soaking period (days)
material T 3 5 10 20 30 40 50 70

L 9788 9816 9817 9736 9730 9790 9784 97.59

10% a -086 -097 -150 -164 -201 -230 -280 -2.90
b 181 219 328 392 497 577 724 748
L 9756 9762 9755 9677 96.75 9692 96.96 97.07

30% a 227 270 271 -297 339 370 -412 -394
b 546 657 722 834 935 1040 1139 10.84
L 9706 9764 9681 9607 96.01 9638 96.28 96.30

50% a 323 -3.02 -351 -359 -3.69 -374 -402 -418
b 869 766 1016 11.17 11.39 11.71 1252 1284
L 9708 9690 96.77 9561 96.01 96.14 96.00 95.90

70% a 336 367 370 377 -383 -389 -395 -415
b 869 1056 1127 1258 1256 13.06 1334 13.96
L 9851 96.67 9630 9526 9543 9573 95.69 9541

90% a 239 380 -413 -401 -39 402 411 -4.07
592 11.00 13.05 1456 1433 1488 1517 1542

o
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Anrbge] WeSE /HEATFE PPl Bhon, AnWIF] 10%IME 06
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65~2.65, 2.14~3.78, 3.31~4.73, 1.98~5.71 %(w/v) Atk(Fig. 25).
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Fig 25. Changes in extract of extract of cutted kumquat fruits at different raw
material contents during soaking period with 70% ethanol.

Raw material contents : ll-l 10%, O-O 30%, @-@ 50%, [ -1 70%, 4-€¢ 90%

4) A3hFe] W
A5 Pl wWE FES ddet] FHFE 0%S IEEE ARSste] HUbES
gEjstaA ASAFS o, A WSl Fg 269 2th #A o] B E 4
ol =gton, JAE 20U7HA tiFE] Aol &5, I o]Fole
3

o W37l Aol Itk 7 ¥8 el wE AHFEFE 10%14 = 0.16~0.26%(v/ V),



30%c1ME  029~049%(v/v), 50%AE  031~073%(v/v), 70%91XE 048~
0.89%(v/v), 90% |41 0.29~0.99% (v/v) ATt
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Fig. 26 Changes in acid content of extract of cutted kumquat fruits at different raw
material contents during soaking period with 70% ethanol.

Raw material contents : ll-l 10%, O-O 30%, @-@ 50%, [1-[ 1 70%, 4-€¢ 90%

5) frald FFo W
229 A8/t wE el Wsle Table 159 #o] A2 dsH|&o] ©ol
Hol| we} vl Aoz Fe3 ggo] keI
FERAE 45702 AAS Aol diste] 70% T
H&S 10%9F 30% *)3tde Wl fructosed] FHH3E ZH2 11.8~16.6, 35.8~4
mg/100g= FEXTHE 547140 FAsHA 71 v dABFES FAste B
HojFo] YgH|Eo] BSFE & Wale E83Z < 54 7|Aste] waA A3t
T FHEEAT 97 BE0] 50%, 70%, 9% fructosed] W3l IEZFFHE 209
7hAel e Wshh Zlon, 30¥S BHAHAE dA FES FASeE Wl
S Byon, 50%°14E 33.8~65.8 mg/100g, 70%°14 49.8~79.5mg/100g , 90%9l 4=
39.6~90.3 mg/100g%th. Y8 FH7bgdd WE glucose®] W3l fructose®t FAFSHA €

e AE8Z A1gefe] dr
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SR BEFE glucose FFo]l Skt oM, & 27191 3YA 20 Atolol o
FE9] glucose’t AEEHE AT, 11 Fole T Wyt A giddth dsH

25 10%, 30%, 50%, 70%, 90% H7}etAS W FZE717H5SE glucosed] TS ztzt
12.2~19.5, 27.9~49.5, 27.4~67.1, 53.4~83.7, 41.2~97.8 mg/100g%t}. SucroseQ! 73-5-o
T A8 b HlEgo] B gl Skl e, fructose 3 glucosest o] AL
A Halsle S B, YBHIES 70% 90% F7He-S w ZH2 85.0~108.2, 71.
2~1159 mg/100g AE=HAh AAH o2 {2Fe] Hel= A8 H7lg] g2 JF
o] ZA vehgon, Y8HEo] 30% olFlNE IE F 5~109, YFHIEC] 50% ©]

=

HAAAE BE F 10-302 Aol ARFEES fA}E FFolth

Table 15 Changes in free sugar of extract of cutted kumgquat fruits at different raw

material contents during soaking period with 70% ethanol.(mg/100g).

Free o Soaking period (days)

sugar material 3 5 10 20 30 40 50 70

10% 11.8 12.7 14.3 13.8 142 146 154  16.6
30% 242 38.4 34.8 35.8 37.1 40.7 433 442
Fructose  50% 33.8 471 A0 7,581 58.6 63.9 65.8 63.6
70% 49.8 62.7 64.6 74.5 779 78.0 79.3 79.5
90% 39.6 67.8 72.6 74.9 794 80.6 82.5 90.3
10% 12.2 12.6 142 147 153 17.4 192 195
30% 279 39.6 372 410 39.6 433 461 459
Glucose  50% 274 38.7 432 542 527  69.6 713 67.1
70% 53.4 72.8 70.9 729 739 787 863 83.7
90% 412 714 79.3 782 858 92.8 9.7 978
10% 20.6 19.7 221 237 191 20.3 26.0 24.8
30% 45.0 50.5 552 602 616 674 591 58.7
Sucrose  50% 54.5 62.6 65.3 767 798 89.7 851 91.3
70% 85.0 96.9 9.6 1007 1063 1077 1078 108.2
90% 712 82.9 904 1050 1072 1128 1161 1159
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Fig 27. Changes in vitamin C of extract of cutted kumquat fruits at different raw

material contents during soaking period with 70% ethanol.

Raw material contents : ll-l 10%, O-O 30%, @-@ 50%, [ -1 70%, 4-€¢ 90%

7) Flavonoids 3¢ W3}
29 AGYS A3 A5 Uit 4 70%E IE|8vlZ st dRHE
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Table 16 Changes in flavonoids of extract of cutted kumquat fruits at different raw

material contents during soaking period with 70% ethanol(ug/m/)

raw Soaking period (days)
material 3 5 10 20 30 40 50 70
10% 162 330 467 745 613 485 681 877
30% 109.7 1303 1424 1450 1461 1285 1154 107.6
RT 50% 1183 1179 1591 1463 1549 1505 1557 150.5
70% 2185 2414 2576 2630 2595 2308 2432 2378
90% 1394 2362 2881 3076 2955 2795 2848 2911
10% 6.4 7.8 8.0 8.0 7.9 8.0 8.2 8.7
30% 7 8.1 (o 8.2 8.4 8.1 8.4 8.6
HD 50% 6.9 79 8.1 8.1 8.0 8.1 8.4 8.7
70% 8.2 8.4 8.6 8.8 02 9.3 9.5 9.8
90% 7.6 8.9 8.8 8.8 9.1 20 9.6 9.4
10% 26y 239 2/% 20N 8l ¥ 826 @ 3209 326
30% 249 290 310 319 335 314 3400 327
NH 50% 259 255 323 305 320 308 3310 314
70% 469 504 534 547 551 514 5560 548
90% 302 492 611 643 655 659 6506 632
10% 131 138 144 143 126 129 124 124
30% 150 179 194 198 205 198 208 203
QC 50% 157 159 207 194 206 202 209 201
70% 281 285 322 343 350 302 328 322
90% 179 287 376 392 401 400 376 392
10% 275 282 304 316 324 329 328 331
30% 286 312 325 328 337 326 339 332
MT 50% 289 288 334 319 329 325 332 326
70% 413 41 465 467 472 444 474 469
90% 315 432 501 523 535 530 532 518

Flavonoids

RT : Rutin, HD : Hesperidin, NH: Neohesperidin, QC: Quercetrin, MT : Myceritin
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Fig. 30. Changes in pH of extract of Citrus platymamma peel dried with hot air at
different ethanol concentration during soaking

Ethanol concentration : @-@ 30%, [-[] 50%, Il-H 70%, O-O 95%
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H 5}

FRsEe wE ¥WE Adxny JE7IT F A5 Wsle Table 177 £t A%
LS dAzE F45s 2 HE7Z] e ole X gkon, HE7|Zte] Ao
FE R A AEFS BRI FAHFE 95%olE 9549904 90892 3] Lgkol
ol on, AN o]9lo] HlolHE 9352~92317 & W3t flo] A& 7| Lk

o] ok7F =9th AT a3te FAET 9B%IAE -1515~-12.012 HZ= 7|7to] ZojA

ko), 70% oM e HEVIZe] AodFE FATEI #E5F S0 2
A JEPSTE F8FE 30%9F 50% = 2H4 38.05~39.33, 41.38~43.83°0.2 bate] W
Zo] )¢ HQa, FAHTE 70%NM= 40775184, FAHEFE 95%ANME 5119~
109.9001o}. wetA 22 AxA] JtRHREclET AEIAI7E AYs HEEC] IE

2 @A 37 PSIAE FAFEES 0% o1 Folt ol Basck

3) /MR YE e W

HEZ AxAIE HEYEE AEEHS w, HE7IZ B¢ /AN EEY WE=
Fig. 313 2t} FHFE 30~70%2 HZHy 5%w/v)S F7lste] 702 § =

S, 71T EES TS 2.00-219%w/v)E FASL o], EVIF 2 FH
T ok gFFe] wi A vehgow, oyt Ao HEx7]o tiFEo] 7HE-
AEEo] WEA £E2HE & F U FATE 5% =E 0.76~1.60%(w/v)E IE
713ro] AojdaE MNP E FEFo]l AFHORE Flele AFolUeH, A= F
309 AHstHA dAFES FASH /AL EE Tl 7P WA b IE8

X

2 FHLAT ARk A e JdAHE &5 T Zdart it

F

_50_



4) 2EHFe] WSk

FhsEo mE HE dxHye 4F el Wshe Fg 329 2T FE5E 30%,
50%, 70%0 A= AHgHeEe] xpo] 7l A 2] glo] 0.182~0.205%(v/v) Fom FALA =
0.125~0.154%(v/v)= tH& AglFtol Bla] e S Yerdideh =713t S)

Me HE 2719 ARl AE F7100A

Table 17 .Changes in color of extract of Citrus platymamma peel dried with hot air at

different ethanol concentration during soaking.

Soaking period (days)

EtOH Color
5 10 20 30 40 50 70

L 9352 9226 9221 91.78 9195 92.77 9269 92.66

30% a -865 899 896 -848 860 -872 -874 -884
b 38.05 4053 4376 3949 39.07 3899 3939 39.33
L 9252 9253 9244 9211 9212 92,66 92,67 92.69

50% a -8.77 903 -89 -876 891 -9.03 9.06 -9.16
b 4138 4354 4376 4272 4265 42.63 4332 43.83
L 9324 9344 9327 9262 9264 93.04 9256 9231

70% a 9.66 -10.22 -10.35 -10.16 -10.35 -1044 -10.33 -10.12
b 40.77 43.81 4588 4713 4833 4892 5101 5184
L 9549 9512 9382 9148 91.03 91.19 90.87 90.89

95% a -1515 -16.51 -16.72 -14.27 -1299 -12.63 -1213 -12.01
5119 6342 81.67 10050 105.75 107.27 109.11 109.50

o
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Fig. 31. Changes in extract of Citrus platymamma peel dried with hot air at different
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Fig. 32. Changes in acid content of extract of Citrus platymamma peel dried with hot

air at different ethanol concentration during soaking

FEthanol concentration : @-@ 30%, [ -[ ] 50%, Il-H 70%, O-O 95%
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o]RNe 1, fructose E glucose| X2} sucrosed] Wl doll= & AolE YeERYSILE

AEE 30%A HE7I7F el fructose™ 23.9~49.9 mg/100g, glucose= 37.7~54.9

mg/100g7} IEFNeH, FH5E7t FEFE O Fo]l =A%, IE F 209S A

stAX T sk zol7F v AL Z BT I3 Y sucrose?] A BE AT

29%= MR IE TdMe FHAEETE EErE Gl s%ou, FHEE 30~
= T

sucrose $HFo] AR olHon, FHFTE 95B%OlA

= A&7 AoASFE FFo] AHH o2 FUIshe WS R Yo, &
717t F sucrose 0] FAHTE WE Gk st = F7HE Q] AEZF YR\

Table 18 Changes in free sugar of extract of Citrus platymamma peel dried with hot

air different ethanol concentration during soaking (mg/100g)

Soaking period (days)

Free EtOH
sugar 3 5 10 20 30 40 50 70
30% 239 36.9 37.4 39.9 41.7 439 499 49.0
50% 20.7 35.4 37.8 38.7 39.9 42.0 45.7 45.7
Fructose
70% 225 36.9 36.7 38.8 39.7 424 451 435
95% 10.6 15.6 229 31.3 36.7 35.6 36.7 37.2
30% 37.7 49.6 50.9 514 52.6 53.1 53.7 549
50% 33.0 451 48.7 474 473 495 53.1 522
Glucose
70% 37.0 38.1 472 46.0 449 482 445 45.7
95% 141 28.3 271 30.7 33.1 36.3 38.9 39.5
30% 17.8 1.34 12.2 9.0 7.8 44 4.2 3.6
50% 16.7 1.44 11.6 11.5 8.6 85 8.6 85
Sucrose

70% 14.8 1.53 143 113 9.3 9.8 9.2 91
95% 42 51 6.6 6.7 79 8.5 8.3 9.5
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6) HIElRl C 3o W3t

Tool wE wEl Co WHalE Fig 337 gol, & T 10~20Y7HAdl F473]
7k Ao Hof tiFiEe] HIERl C A&l o] 7t &&dtta AdEoH,
FATEI B&5F gl Ut FHFE 70%Y W 71.7~1119 ng/ml, FAH LA
A 275~120.7 ng/miZ T4 70%S}F 95%= Fegoll zkel7k Al glo] w9 AR ®is)
FdE BHYoh v, F9FE 30%9F 50%M= 27 23.9~54.1, 30.4~55.7 ug/ml=
FATE 70% o) Mg Aol s v TS HYow, T4 50% oIt 2ol

HIE] C Aol gaFatel= v A At
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Fig. 33. Changes in ascorbic acid of extract of Citrus platymamma peel dried with hot

air different ethanol concentration during soaking

Ethanol concentration : @-@ 30%, [-[] 50%, Il-H 70%, O-O 95%

7) Flavonoids 3¢ W3}

Ha 739 9 flavonoidst W& Ao A} o] 559 F Table 1994 H&= nf
¢} 2tk 5F9] flavonoids & narirutin g&Fo]l 54 70% A ElollX 266.5~359.4 ug/ml
2 71 =4 AEHReH, U592 nobiletin, tangeretin, 3,5,6,7,8,3'4-methoxylated
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flavone, hesperidin =°]%lth. tjF-2] flavonoids &2 HE F 3~54& HIshe=
Aol A 80% o IEHeRE WMEA §EHe FFoIAeH, FHLY A old<=

HE 202 olFoll o] Wsh AY gtk FAHTE %B%e HE 50Y7HA
flavonoids o] S7heh= A&Fe Yetllt H2 HuE JSDEE AMEsto] +
T 29 AYsde W, Az FHLY AT oldMe FEEET =S
S7Veke Aol on, Z47+e] flavonoids - FH AN Aol 7 e g
Uehd v =45 % 70%147F 7 B2 S Boh HE AN EE ARESHA
< o, AA FPE o] &3 A mET HRHHRQI flavonoids o] WAl SRS

1, nobiletin?} tangeretin> W& Z}Fol|A7} oF 28] BA IEHIATE HE FHIE o

Il

g3te] fFE AxAe flavonoids TS BAStE WHS FATEE 50~70%= A
AEEuE 2Hste 10~20¢ &< ASA= Bolgt Ao, AR o] &3+
AERY {58 E8&3tc S HA HAE &8sl A2 flavonoidse] S =o|=H|

o2k AbRH U

8) = Zd=E ¥
BE AIE IE 452 ARSSIAS W, FAER wE T Eds FFY W)
+ Fig. 34s} 2t} 70% F4S HESWE AFESY 209 B AEAIAS W, 71120
o/miZ 7P ol Ffaton, FAE 30%, 50%E 27t 6289, 6288 ng/miglch.
AEE B%A BFe IE7IRre] ZAHSTEF o] FUEReH, FREFE 30%,
50%, 70%X = & & Il W3t A9
ol W= Asdval A=A BE o] 4% nobiletin, tangeretin?} -2
flavonoid7} ®e| et Euls el A4 vehd Ao = AdEM, flavonoid 9
Wl A e} Zo] FHLNANXT} 7P e S BRoFal glo] AEEmE U
o dFHIE ES st AHEEe Zlo] adF ol AdEHAT

oot
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Table 19. Changes in flavonoid of extract of Citrus platymamma peel dried with hot

air different ethanol concentration during soaking (1g/ml)

Soakin iod (d
Flavonoids EtOH oaking period (days)

5 10 20 30 40 50 70

30% 2386 2606 3035 3196 3220 3372 3299 3397
50% 2617 2946 3295 3539 350.6 3602 3468 3290

i 70% 2665 2927 3262 3297 3494 3445 3594 3314
95%  99.3 131.6 1743 2208 2563 2553 2792 2777
30%  52.8 57.5 66.3 61.0 60.6 59.7 61.7 61.3
50%  64.6 71.6 82.0 784 79.6 80.4 83.0 81.9
Hb 70% 709 79.1 87.3 84.5 88.9 87.3 95.8 92.5
9% 273 33.4 43.5 53.4 62.1 61.7 60.9 66.7
30% 1859 2088 2486 2433 2426 2487 2498 2549
50% 2045 2278 2595 2514 2611 2644 2664 2638
Nt 70% 2092 2302 2573 2505 2611 < 255.0 2799  287.0
95%  84.6 1084 1500 2061 2378 2409 2593 2591
30% 615 67.1 78.8 76.5 76.6 75.8 78.7 79.2
50% 654 %, 80.8 769 79.1 80.2 80.6 794
MF 70%  66.8 y. 7! 80.3 772 80.0 79.0 84.4 83.5
9% 262 34.7 449 61.3 728 72.0 79.2 79.5
30%  98.7 1089 1285 1260 1250 1268 130.0 1333
T 50% 121.7 1342 1525 1475 1524 1549 1538 1538

70% 1248 1386 1532 1484 1551 1519 1640 1584
9% 534 60.2 88.8 1227 1456 1469 1608 1558

NR : Narirutin, HD : Hesperidin, NT : Nobiletin, MF : 3,5,6,7,8,3'4"-methoxylated

flavone, TT : Tangeretin
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L FHEEE 30~%%2 243 v AlRdAz] ¥Hs 223 Be 2 g3 4%
A 77 3kg/10130%, w/v) BlEZ Hriste] & 7043 JEA7IWEA BAA W
35 AP A& pH WHile FHFE oS gasilen, A5 F
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narirutin o] FHEE 95%0A 3128~557.5ug/miE 7Hg =%oH, 1 thgo=
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