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Abstract

This study was performed to provide fundamental data on the optimum manufacture condition of oleoresin us-
ing citron peel. Oleoresin was extracted from freeze-dried or hot air dried citron peels using various solvents
(hexane, ether, dichloromethane, acetone, and methanol), mixing ratio, extraction temperature, and time. As a
result, optimum extraction conditions of oleoresin were: solvent mixing ratio 1:10 (w/v), extraction time 2
hours, and extraction temperature 60°C when used methanol, and their dichloromethane 1:10 (w/v), 4 hours
and 20°C, respectively. At optimum extraction conditions, the yield of oleoresin was shown that 35.79% at
hot air drying samples, 32.04% at freeze-dried ones when extracted by methanol, but shown 5.86% ard 6.16%
when used dichloromethane respectively. The number of volatile components present in citron oleoresin were
confirmed as thirty two in methnol extracion method and twenty nine in dichloromethane extraction method
by GC and GC/MS, respectively. But, in the kinds and amounts of volatile flavor components, relatively
greater numbers of volatiles were identified in freeze-dried sample extracted by dichloromathane compared
with other methods. In freeze-dried sample extracted by dichloromathane, volatile components of citron
oleoresin predominantly occupied by limonene and y-terpinene with about 85%. Other important compounds
were shown hydrocarbons, such as a-pinene, myrcene, terpinolene, B-famesene and, 3-elemene, and linalool
as alcohols.

Key words: citron peel, yield of oleoresin, extraction condition, volatile flavor components

N OB ol 4517 o Qe AMelck?, A Sidel] vla)
A ) f2ke] A& o 20 o] 4kl 5,000 ha 4
A (citrus junos SIEB ex TANAKA)+= BESALO =, AAakeke ek 3ul) o]Akal 18,000 M/T +52.8 &

2 LUHEFH), FERS, FAABIE(LENE  SUDY AL HH, RFS TSR T
S S5 Algeln FATES FAAE 7b siebAe duish A el 23 ol dE Alsta
oo A2 delA ok fAE FR el S0 2ed AFA £1 AR EE gl
Coh #7178 of 4% 428 TS PAE VL ATAANE i AAE A5o) AU

A TpRA AFo] XL W7t Fobd AVl AF FUAAY LRAE g A A
224 ge)el ALEE A §218 Azel % o] o] kel Aelr}.
517 glon Ao st Yalgoz Ao 4, oleoresin % balsamo] b % sHE Ao

s v AN g Jel2y A2l &AE

Corresponding author: Jin-Woong Jeong, Korea Food Research 713 THRA B (kS %= ke - W tr
Institute, San 46-1 Baekhyun-dong, Bundang-gu, Songnam-si, das. d e (Hh, @, ke, HH6, 2okeT)e]

Kyonggi-do 463-420, Korea F2E8¢ 92 o, S48 AAsl WA +A

139



140 A ZaletslA] A 304 A 1E (1998)

4o 2 F&3F Holr}. o]v| A E3FEE-9] oleoresin®
2] updel, Ad, 33}, A7, Aejg] 5ol Al@s
L gled, 5E% 3u)e} ol AdS Ad HAgew
M @GE w29 - FARZAE o]&E 1 glon,
A M8 oleoresin © 24] & paprika, turmeric -]
AlE2] A Aol AR5 31 gl

web] £ dFdMe FHo AatsEls 2l g4
5 Fo|7] Y3t A7) dFe g AE Fo] waAl
Ql )3} & A}8-3}9] oleoresin A Fof] YR HA =
2 s shlct.

Tz A Y

MMz W Az =H|

B Ao AREE 5210 95 d 1Y o 83
7o WEeA gty 2 53 F RE AAR A
T4 2 9¥F Azxsoddt. #A71E 270L sur-quick
freezing dryer (¥41Co., §=1)8 AF8-31e] -55°CellA]
48217k, e GFAEE 50°CellA] 48417 Fk A
Aldtsdch. Az fAH}E) 2 ball mill g AHg-Ehe] ¥
A&k b 60 mesh2 AZ A& F54 82 AME
Bhd oo,

S0 EF Y 0|80 e FEANY

EH& A 100 goll hexane, ether, dichloro-
methane, acetone % methanol 472 7z}7z}+ 1 LY 7}3}
of 25°C - xjollA] 24417k A8} - F:&3)e] ofz}s}
A3z, o] Yol FBataclE slsle] HeA F
o331, AEE7I2 40°CollA F23 AL oleo-
resin 552 3}edc). 28] 2 oleoresing®] =& 4%
U S| we} olz} A= 4] methanolsy} dichlo-
romethane-& 737} 1:2 (w/v)ellA 1:30 (wiv)7HA] &7}
AlA 24217t 35 F Lol o $89 Alo)
§ ZAslgled, o] uf 34582 TP (RAEY

100 gol] &t FZoleoresin®] M E-§)0 7 Faleic).

FERT Y A7 M2 FEAH

F-AHE2 100 goll dichloromethane-& 1082 713t
& 10°C~50°C ¥ 2] o|A} 10°C 7FA o2 2447} %3}
o FE25EE A1 20, methanol®] 7Sl & 5
Az v]-g 24 10°C~70°C 9ol A 10°C 7tH 22 3
39l aela 37 g 22588 do}
B7] $iste delly AR E 2o S &, &
AR Al g5l 10ueke] Lo E F13F $(1:10, whv),
methanol& 60°CeljA], dichloromethane-& 20°Ceoi|A] 2l

ghala] &3t} o)u methanol®] A= E&%
3087E] Aztsie] 147 ZHF 28 6417} Bk, dich-
loromethane & FZ% 1417} ¥ <} 2t
HOR 2447 & 35, 53} F248S T
oz Atstdct.

Oleoresin®| 7|42 24

4 2@ d3A23 fA2tg] ¥-4-2 dichlorome-
thane FFA|= S9lA7B]E 1110 (wh), FEA7L
4217, FE X 20°Coll A, methanol &A1= &3
7H1E 110 (wh), 35471 247}, 3585 60°Col)
A] A 2%} oleoresing dichloromethane} methanol 10
mLel] Z+7h o] 0.2 uLE &3] F sl gas chro-
matograph (Hewlett Packard 5890, USA)Z #433}9)
t}. o] o injector port®} detector porte] &&= z}z}
230°Ce} 250°Cow] A}£-%l column-2- Supelco wax
TM 10 (capillary column, 0.32 mm i.d.X 60 m in length)
02 column®] X 35°CollA 527 52 417) ke
2°'C/min®] ¥]-§2 220°C7HA] 52417 3087F f-2)8}
ot ol 54 7hcg+ FES 1.5 mL/min 333K
at, injector port®] &2 0.9 kg/em’® 37234 3}43 2w
&2 1:500.8 24319t) Detector24] = flame
ionization detector (FID)7} A}-8-% i},

GC-MS2| #4274 GCe FU3HAl st on,
mass spectrometer 2+ Concept II (Kratos Analytical,
Manchester, UK)& A}-8-3}ic}. o]ufl electron voltage
+ 70 eV, resolutionS 100022 3}l o] Azke] W
2] 50~300 m/e, scan speed= 1325 3}leich GC FID
o] 4] ¢do{l chromatogram®} MSolj4] 9303 total ion
chromatogram (TIC)-& A3 H|wd}r| Y& EF in-
dex &% 24] n-alkanes (Aldrich, USAYE A}-£-3}ic).
14 n-alkanes& 48} ¢1o{x]= GC chromatogram
o& Ye 747t n-alkane®] W5-F A|7hE FEhed
I o]-5& GC-MS systemol] 98l doix]= TICR
€] n-alkane®| w55 A|7HE w|sted 7} gr|AIE
o] AiAQl HEE A7k Falodc). R B
A FFEA] e A TEEALE MS| F9)8}
of o1l spectrumz} M F-F A|7HE M ZE Blste]
Fglshsda, TFEA0] gl A2 wiley/NBS library
2] spectrum®’®} v]wsle] BA5Hic)

2 o D@

FZ& 2ofjof| W oleoresin T8
FAZZ F 60 mesh o|3L2 BT F2 F5745)



A HE o] 8% oleoresin A2 =A 141

30 L Methanol

26 47

25

20 |

. Acetone
Dichloro-

methane 8.30
6.62

Solvent

Fig. 1. Yield of oleoresin from freeze-dried citron peel
on various selvents. solvent ratio=1:10 (w/w), extraction
temperature: 25°C, extraction time: 24 hr.
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Fig. 2. Yield of oleoresin from freeze-dried citron peel
by solvent ratio. Extraction time: 24 hr, extraction tem-
perature: 25°C.
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Fig. 3. Yield of oleoresin from freeze-dried citron peel
by extraction temperature. Solvent ratio=1:10 (w/v), ex-
traction time: 25 hr.
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Fig. 4. Yield of oleoresin from freeze-dried citron peel
by extraction time. Solvent ratio=1:10 (w/w), extraction
temp.: 20°C (dichloromethane) and 60°C (methanol).
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Table 1. Yield of oleoresin from dried citron peels ex-

tracted on optimun condition” (Unit: %)
Dichloromethane Methanol

Freeze-dried 6.16 32.04

Hot air-dried 5.86 35.79

"Extraction temp.: dichloromethane (20°C), methanol (60°C),
extraction time: dichloromethane (4 hr), methanol (2 hr), sol-
vent ratio=1:10 (w/v).
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Fig. 5. Gas chromatogram of volatile components in citron oleoresin extracted by dichloromethane. (A) Freeze-dried,

(B) Hot air-dried.
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Table 2. Volatile flavor compounds of oleoresin from
freeze or hot air dried citron peel by dichloromethane
extraction method (Unit: % peak area)

Table 3. Volatile flavor compounds of oleoresin from
freeze or hot air dried citron peel by methanol ex-
traction method {Unit: % peak area)

Peak Compound Freeze- Hot Peak Compound Freeze- Hot
No. dried  air-dried No. dried air-dried
1. a-Pinene 0.73 0.13 1. di-Limonene 391 2.14
2. o-Thujene 0.21 0.03 2. y-Terpinene 1.23 0.60
3. B-Pinene 0.56 0.03 3. Unknown 1.61 0.12
4. Sabinene 0.22 0.02 4. Acetic acid 4.92 1.96
5. 1-Phellandrene 0.44 0.06 5. 2-Furancarboxaldehyde 4.82 5.79
6. B-Myrcene 1.75 0.23 6.  Formic acid .11 0.05
7. yTerpinene 0.21 0.03 7. o-Terpinolene 217 0.08
8. dl-Limonene 74.82  96.90 8. Trans-Caryophllene .42 0.17
9. PB-Phellandrene 3.13 0.40 9. 5-methyl-2-Furancarboxaldehyde 1.26 1.85
10.  y-Terpinene 10.00 1.23 10.  (Z)-B-Famesene 1.64 0.79
11.  (E)3,7-dimethyl-1,3.6-octatrinene 0.25 0.03 11. 2-Furanmenthanol 2.12 0.33
12, 1-methyl-2<(1-methylethyl)-benzene 0.48 0.09 12, 2.3,5-trimethyl-1,5-heptadiene 2.05 0.58
13.  o-Terpinolene 0.52 0.06 13.  8-Cardinene 0.48  0.63
14.  I-methyl-2-(1-methylethyl)-benzene 0.07 0.05 14, 2(5H)-Furanone 0.34 0.44
15. &Elemene 0.16 0.04 15.  2-methyl-2-propen-1-ol 1.67 0.61
16.  Linalool 1.18 0.01 16.  2-methyl-2-Butenoic acid .71 (.49
17.  trans-Caryophllene 0.26 0.0 17. Unknown .66 0.51
18. P-Farnesene 0.93 0.12 18.  1+2-Furyl)-2-hydroxyethanone 0.78 0.85
19. B-Cubebene 0.30 0.04 19.  2.5-dimethyl-4-hydroxy-3(2H)-furan 0.74 (.22
20.  o-Muurolene - - 20.  1.3-dihydroxy-2-propanone 3.02 0.21
21.  Camphene 1.58 0.19 21. Buty ester of N-methyl proline 0.86 0.19
22, é-Cardinene 0.09 0.02 22.  2-methyl-5+(1-methylethyl)-phenol 0.47 -
23.  B-Sesquiphellandrene 0.06 - 23.  Unknown 0.46 .11
24. Germacrene B 0.21 0.02 24.  24.6-trimethyl-1,3-benzenediamine 1.34 0.58
25.  Fenchone (.26 - 25, 2,3-dihydro-3,5-dimethyl-4H-pyran- 7.46 5.50
26.  2-methyl-54(1-methylethyl)-phenol 0.19 0.m 4-one
27. Diethyl-1,2-benzenedicarboxylic acid (.11 - 26.  Unknown 0.72 0.35
28.  Tetradecanoic acid (150 0.04 27.  2,3-dihydro-benzofuran 1.85 0.39
29.  Hexadecanoic acid (.75 0.16 28.  Benzoic acid .72 0.92
Total peak area (x 10°) 2075 11308 29. Z-furanacarboxylic acid 0.49 053
3. 5-hydromethyl-2-furancarboxaldehyde 51.18  70.71
31. 12-crown-4 0.65 0.21
32, 2,5,8,11,14-pentaoxahexadecan-16-0 0.57 2.01
k7| A 8.0 & sweet orangeol| 83~97%, mandrainel] 65~ Total peak area (x 10) 7 0M63 22771
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