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Effect of Temperature Control on Microwave-Assisted Extraction of Lutein Ester

ZHANG Tong, ZHAO Ting, HUI Bo-di*
(College of Applied Arts and Science, Beijing Union University, Beijing 100191, China)
Abstract: Our present work aimed to investigate the effect temperature control on microwave-assisted extraction of lutein esters.
The effect of different levels of microwave power on the time required to heat three different solvents from 10 C to 50 'C was
explored. Meanwhile, the extraction rate of lutein esters from dried marigold flower powder was investigated with respect to
microwave power, extraction time and extraction temperature. In addition, a comparative investigation into the extraction of
lutein esters was conducted using one of three different extraction solvents with and without the assistance of microwave
treatment at the same temperature. The results obtained showed that solvent media molecules composed of O—H bond revealed
rapid warm-up. However, heating power had limited impact on extraction rate of lutein esters. Prolonged extraction time could
result in decreased extraction rate. Under the optimal extraction conditions of 1600 W, 20 minand 50, 50 °C and 40 °C, the extraction
rates of lutein esters with hexane, ethyl acetate or hydrocarbon furan as the extraction solvent were 83%—95.23%, 81.44% —
96.59% and 91.72% — 94.40%, respectively. At the same temperature, microwave-assisted extraction greatly improved the
extraction rate of lutein esters when compared with solvent extraction alone.
Key words: lutein ester; microwave; temperature; extraction rate
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Fig.1 Effect of microwave power on the time required to heat three
solvents from 10 °C to 50 'C
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Fig.2 Effect of microwave power on extraction rate of lutein esters
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Fig.3 Effect of extraction time on extraction rate of lutein esters
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Fig.4 Effect of extraction temperature on extraction rate of lutein
esters
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Fig.5 Comparison of extraction rates of lutein esters obtained by
microwave-assisted extraction and solvent extraction

B 5 ] AL, 0 R ) AR RIS e R N Bt 4l B 4%
IO 3 2R R 0 AR IR 3 o TV R AR I, SR B AR
30% A7 . IXULWILE 2450MHz I AE R R, 41 s
LR/ SO S SR e (R

3 WitEE&i#

31 ASWEFUINT H (A e A o A - 24 3% M e A IR
(5w, AUk, A8 vk BB T L A )
IR 45 PR30 TP AT AL T SR 22 R 3R IR AT 1 e ¢
b, TR A IO AR R S B T AL, JE Al
IR 1K) H 32 AN [R]R T R A IO 1T e v

Mo FESG— 0, HEAT T 10k Gl B 28 HURTE 771 26 HY
ORI LR, L H 1) 52 UE S 40 A 45 A6 5 VR 6 38 v AR IR
1) RE, I AT DASE I ZOU A AR G B 4 T A
32 lIXH 2.4 5 2.5 LR AT LIEH, 2450MHz
AR )BT A R % 98 o 17%) S D DT A ST, 4 i Ay 8 7K
3 WL 1 Bl i B Ao 400 L Py S ol PR R BT, e R Bl
Z BT, AR 2 R, WA R R R
B,

33 2.47gE RN BN ) I 2T A HUR
R, TR B DB L RE A S SRR R AR, sk ET LA
UFE B2 2 R 4 IR T 2450MHz [0 R .
34 FE k. L LWEADY WX 3 Bk I 7E
2450MHz [P0 45 4 5 AT LB A7 Ak . FHEX 3 Fisk
FINE N AU, (E 30~50°C 36 [l P 1 FH Bcds 4 B 4 B
Mo e, B A ORI s A OR R 2 e e,
HE CRefl O1R SRR AR AT 42 5 10% LA . ZRA &
MR RN EH R, LR LT LAY EEAE
T Bl B AR 2R R

EEPd ¥

[ Ak I S S A A MY, et v AR A AR,
2005: 267-269.

[21 AR, ki, TR S ARSI AR ). fr il 2009,
30(3): 253-256.

[3] SCHUPP C, OLANO-MARTIN E, GERTH C, et al. Lutein, zeaxanthin,
macular pigment and visual function in adult cystic fibrosis patients[J].
Am J Clin Nutr, 2004, 79(6): 1045-1052.

[4] STAHL W. Macular carotenoids: lutein and zeaxanthin[J]. Dev
Ophthalmol, 2005, 38: 70-88.

[5] PARK J S, CHEW B P, WONG T S. Dietary lutein absorption from
marigold extract is rapid in BALB/c mice[J]. Nutr, 1998, 128(10):
1802-1806.

[6] BRITTON G. In carotenoids[M]. Boston and Berlin: Birkhauser Basel,
1995: 97-106.

[71 k¥, BEATRE, Sk, R S ERTE AR Py AR AR BEPEA (3]
iRk, 2009, 30(3): 461-465

[81  AAAMk, At M. JRE G DAL ST bR A 5 N
[3]. 1 £ WA N, 2006(3): 130-135

[O1 2, X BRI 28 VAR FL[]. i Lk AR, 2004,
25(8): 121-124.

[10] AR, A1 %, XS5 PRUm G R BRI S I BF L]
WS FF K, 2005, 26(1): 72-74

[11] 2T, Brhok, WA, A5 WS SRR I OB A B SR R it IR TR 4t
SUL[I]. frah AR, 2008, 33(9): 180-183.

[12] R, R S-S P AR U R BRI A4 H 338 L2
[3]. AL T, 2008, 28(2): 398-402

[13]  Mrois, VPR, SRS, 5. i TR DA A B S I 5%
FE[I]. 22 M EE T oK 2% 243, 2010, 36(4): 66-71.

[14]  EAAME, PR, B, 55, J7ARS T AR B 3 A S A 5 [9].
£t Rk, 2006, 27(6): 157-160

[15]  SBHEI, PR T DRBR I RE AR M S IR SR IR B D). AL
Hif7 ., 2010(8): 28-31; 34.



