BBEL A EREELEHHREFR Vol.28 No. 4
2009 £ 7 A Journal of Food Science and Biotechnology Jul. 2009

LEHRE :1673-1689(2009)04-0487-05

a7 il i AR AL T e Fli B HE R B-81% PR L E

FLF, BEA, A%, ang, #az
(L BAFAY RS¥W HAT 832003; 2. FAFAY AHAHFRAFL TN, FTF 832000

B E:AAGAEIWEASHRARBRBRAT PP RFHT FF L E R TR ALBFREE
b EBRMAERSE REEE HARERRAELALER L, L AL BXEET,# A SAS
Q.0 HHARALAS AP AXMARRFIAT M EGRBE I LS ME % 394 W, 819 6
min, ZRAABRRAFTIA 43 mL/g, £ EHT AT P EHREEH 0.399 mg/g.

X AF N MERIGEAZ MR WA T4

HESHES:S631.2 X #ERERIREG: A

Optimization for Microwave-Assisted Extraction of B-carotene by
Response Surface Method
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Abstract: Response Surface Method (RSM) was applied to optimize the extraction condition of -
carotene by microwave-assisted extracting method from carrot. Based on the results of the single
factor experiments, the microwave power, extraction time and ratio of solution to material were
studied with three-factor quadric universal rotational combination design. The predictive
quadratic equations model was developed by SAS (9. 0) software. The optimal conditions of
microwave extraction of B-carotene from carotene were achieved and listed as follows; microwave
power 394 W, extraction time 6 min ¢ s, the ratio of solvent to material 43. 4 mL/g, salad oil as
the solvent. With this optimal conditions, the yield of the -carotene is achieved at 0. 399 mg/g,
the extraction rate of B-carotene is 86 %, extraction time shortened 20 times compared with that
of the traditional method, respectively.
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1.1 XBRHH/EIRA

AKEthm:- FEXERBILERAAFF
&5 T (B 30-60 O, 8l . A aid il
B-#H® bR b5 M : £ EH AccuStandard 24 B 7 &,
FHAE N FHBUB =, K% 45 CHT TR,
w60 B EXGEERA.
1.2 {4#8

UV -1240 AT AKX EW - BASRA
Bl =&, NJLO7-3 B SR E AN E . HEAL
MR AAE MR A&, SHB-B R EHFR KX EH
ESF - AMKBBETHAA=R &ML THAE:
TR R T =S Rl T MR
HREBEBRAE =&,
1.3 A&
1.3.1 #AeZRNEMNAHAEKGLEE R
FREL 10 mg B-#1 % b EArdER F/ANEH S, AL
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Fig. 1  Absorption spectrum of P-carotene standard
specimen
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Fig.2 Absorption spectrum of B-carotene specimen
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Fig.3 Standard curve of ff-carotene
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Tab.1 Factors, levels and codes in response surface method

design
E ) BEE R
HBHE X, /W X, /min 3 4-4
X;/(mL/g)

—1.682 316 4.32 32
-1 350 5 35
0 400 6 40
1 450 7 45
1. 682 484 7.68 48

2 HREHH

2.1 BERRXBEHH

2.1.1 #BEGIEABAT I ERREGYw @
ERBAERRER YN 30 mL+ 1 g, BIkEReE K
3min, ERARMBE IR p-HE PEERENHE
WL EEREE 4T, RN B PRER
BAEEQNBENE W HEREMEAR, BED
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BiTh, XTRERNEIBFHBHADS b EHRE
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Fig. 4 Effects of microwave power on B-carotene extrac-

tion quantity
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Fig. 5 Effects of microwave extraction time on f-caro-
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tene extraction quantity
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Fig. 6 Effects of ratio of material to solvent on p-caro-

tene extraction quantity
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Tab.2 Response surface method design matrix and result

17 24K B BE % B 98. 74 06 W i (B A AR Ak, B3 T B
BRI T ZNTERERH , TR — K KM,

i® B F: 3 ogte] B AR BEIE hE TERMEHAREEN . BRENMNEEKRREA T
B X,/ X,/ WEK X/ HEREY/
J% /‘]N mzm (mL/g)a (mg/g) 5"@@@#$%ﬁ$#l%‘ﬁ%/\n
P e— - o275 MR R (R 2 Eid SAS K BFHTZ
2 350 5 45 0.316 WENIAWE L 6 47, 20T EE. SR HE b
3 350 7 35 0. 295 FREE Sk B A7 o By e i 1 B3R,
4 350 7 45 0.338 Y=-5. 435 993+0. 0159 88 * X; +0.510 438 » X, +
5 450 5 35 0.284 0.052 568 * X; —0. 000 018 441 * X,;%—0.000 225 * X, X; —
6 450 5 45 0.324 0.034 942 * X,2—0. 000 002 * X, X; +0. 000 05 * X, X; —
7 450 7 35 0. 26 0. 000 599 * X;?
8 450 7 45 0.30 £3 EAFEBNEMAEST
9 316 6 40 0.292 Tab.3 Variance analysis of regression equation
10 484 6 40 0. 246 }E HBH
- F P
11 400 4.32 40 0. 286 kE E ¥aH SR # {E
12 400 7.68 40 0.315 —®KkE 3 0.006976 0.0023253 3432 <C.0001
13 400 6 32 0.328 TIRB 3 0.045215 0.01507166 222.43 <C.000 1
14 400 6 48 0. 394
15 400 6 40 0. 391 ZEM 3 0.001015 0.00033833 4.99  0.0227
16 400 6 40 0. 389 SEIE 9  0.053205 0.00590066 87.25 <.0001
17 400 6 40 0.398 £HIB 5 0.000500 0,000100 2.82 01401
18 400 6 40 0. 404
#ig%E 5 0.000178 0.000 0355
19 400 6 40 0. 395
2 400 8 10 0. 402 Bi2E 10 0.000 678 0.000 067 759
4 MEEBIHATRERBER
Tab.4 Result of central composite design trial
THREE HHE FJ5 Bk F & P
R 9 2.034 590 2 0.226 1 16.151 94 0.003 453
X, 1 0. 001 302 0.001 302 19.212 99 0. 001 370
X, 1 0.000 134 0.000 134 1.973 91 0.190 328
X 1 0.005 54 0.005 54 81.759 46 0. 000 100
X * X, 1 0.030 648 0.030 648 452,310 30 0. 000 100
X: % X, 1 0.001 013 0.001 013 14. 942 63 0.003 132
X, * X, 1 2E—6 2E—6 0.029 52 0. 867 019
X, * X, 1 0.017 606 0.017 606 259. 824 90 0. 000 100
X, * X, 1 5E—17 SE—7 0.007 379 0. 933 240
X; * X, 1 0.002 777 0.002 777 40. 986 85 0. 000 100

2.2.3 "E®GRSA)SH BERIFSTERE
HHEEHTEARESEEL. EUBRBRT & EHEX
W57 {9 £ e o P . 48 i o 3 R Ak 4R IO ] et
RFHAD P ERBENYHENEE BAIBMAE
BE; KRR AR RE L, RN MERLHE, b

PO 18 0 SR A R R AR LA

2.2.4 EBRIAEZALL X HFBETITEIEL
FH GBS RR AT PENRERMGH
ik T % 394. 12 W, B} [d] 6. 06 min, BkHAFE £
tb43. 4 mL/g, TEHEHTF.3HEF PEREREH
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{H A 0.405 mg/g.

HH K RSA Sl 4%, R A E R &\ AL & A4
HITRHE NERRRER., LHEMBRERRESR
0.399 mg/g, SHWEEE. R, KA RSA &ML
CRENTZAGSHERTHE, B —ENELH
#HriE.
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