Korean Chem. Eng. Res., 53(6), 717-722 (2015)
http://dx.doi.org/10.9713/kcer.2015.53.6.717
PISSN 0304-128X, EISSN 2233-9558

25} 27

ClJSH Z20HOIM Soxhlet £=57|E 0|25+ £
d-limonene ==°| X|MZFXAH 9471

2O

HRAHD] - ey - 2015
st 3jetgely)
34134 tRFAA] AT OigkE 99
20153 32 10¥ FH<r, 20159 49 178 8 Hr, 20153 49 219 A=)

Optimization of d-limonene Extraction from Tangerine Peel in Various Solvents
by Using Soxhlet Extractor

Sang Min Park, Kwan Young Ko and In Ho Kim'

Department of Chemical Engineering, Chungnam National University, 99 Daehak-ro, Yuseong-gu, Daejeon 34134, Korea
(Received 10 March 2015; Received in revised form 17 April 2015; accepted 21 April 2015)

(@) oF
p=s =

70 71 o] £33k o2 27 d-limonene A

FEH T shR! Soxhlet FEHS AMSH] g AA Y
st F=8vle] A ST Tl = IS
Sull2 ARSISITE. 120 °ColA] Z17ke] SullE 1, 2,
FAER3ATE A4 HPLCOA] Fet-ddS- st A, Al 7] gul] B 24T
7h ggkom o] ul g A 1 g FHE 7.77 mg(ellehE), 0.49 mg(n-SI4h),
S u) 80) 71 HAoR Hol gulle] 5447}

no
e

dof F 97| A
d-limonene®] -
0.28 mg(4l-Froll el 2)t}. o
ARG 52 586 o & 938 A= RE

0
LU

&

Abstract — D-limonene included in citrus fruits is obtainable to extract essential oil as well as separate the oil ingredient.
Soxhlet extraction, a type of SDE (Simultaneous steam Distillation and solvent Extraction), was used to extract limonene
from tangerine peel. HPLC analysis was performed to quantify extracted d-limonene by using reversed-phase HPLC
column. Results of HPLC analysis showed that the optimal extraction time was 2 hours in any solvent, and the extracted
amounts of d-limonene in tangerine peel (per g tangerine peel) were 7.77 mg, 0.49 mg, and 0.28 mg in ethyl alcohol, n-
hexane, and ether. Because yield was the highest in using ethyl alcohol as a solvent, polarity is stronger factor to effect
on yield of extraction than boiling point.
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Fig. 1. Diagram of soxhlet extractor.
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Fig. 2. Scheme of obtaining samples from tangerine peel by soxhlet
extraction.
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Fig. 3. Chromatograms of standard d-limonene solutions according to different HPLC mobile phases; (A) 90% n-hexane, (B) 75% methyl alcohol,
(C) 85% methyl alcohol, and (D) 80% methyl alcohol.
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Table 2. The polarity of each mobile phase composition

Solvent composition Polarity
(1) n-hexane-ethyl alcohol (90:10, v/v) 0.61
(2) methanol-water (75:25, v/v) 7.20
(3) methanol-water (85:15, v/v) 6.96
(4) methanol-water (80:20, v/v) 7.08
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Fig. 4. The chromatogram of extraction samples in ethyl alcohol.
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Fig. 5. The chromatogram of extraction samples in n-hexane.
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Fig. 6. The chromatogram of extraction samples in petroleum ether.

ok 4AZE 35 AR I)T5= 1ARE, 24171He] ARk A2 9=
7 HEEAUSES & 5 Tk A1ZPE d-limonene ¥ WS Zil"frfﬂ'
éﬂr IXRE 2 AlRS 94 ‘{4}—18 1.67x10° mV-s, 2213 5 A

= 3.15¢10° mV's, 4A7F FF Al S 118x10° mVsO]‘?iE]r %
EW—"— Sl dHlimonene TEE T%M A7} 031, 0.53, 0.24 mMo]
WAL, F=F F F> Eue FuE aeste] A FEES AL

A3} 247} 6.88, 11.18, 5.06 mg®] d-limonene®] FHEE T,

40 g9 7= FAETE A 7FA] £vllE ©]83l d-limonenes F
Z3 A7E Table 37} Fig. 71 213131}, d-limonenes 22]8k=
o] 218 ool 2417 F_F FEshs o, o] wf 2+
= A4 1 g2 d-limonene -2 7.77 mg/g ©|ATE 5, ollekE-5 o]
B3l FE2T A A 7 Bl ol 8al FEShs 75’%01] H]al of
W2 d-limonenes ¥ = AUSITE F=Flo] A Apol7h A ek
Al gulollA] d-limonene FEF-5 Bl FS W, ollehE Wellx2] ¢
limonene $Hre] n-dit 4l ofH|=8] hREFR T FA A w2
Ao Hol gulje] = Hrh= S U o8 k=

R & QU ollghee) vl A o=z v]54d 8]l n-3)ika
Aol =2 guflo| A d-limonene?] -F31 =7} 7] wfjiol], 5579} 4
73S HHES & ol S0l S| d-limonene Ad-0] St
Ao Wt} A& 2 dlimonened]] T3t Fa 7| 22 ofgke

GlE F2E | d-limonene] TEA] QAL gt ETRAslol W
ol3lol B aabd o g F50] 7l AR Helr

OﬂE‘rP—ﬂr *—1 el =] 73§ 43t ]t 58 A5 a-
o] 28]8 22RE FRF FET ARHT 2SS

limonene &}
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