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Extraction of Water—Soluble S—carotene from
Carrots by Enzymatic Hydrolysis

ZHANG Wei—wei'?, WU Yan—wen®, OUYANG Jie™'*

(1. College of Biological Science and Technology,Beijing Forestry University, Beijing 100083, China;2. Beijing Key
Laboratory of Forest Food Processing and Safety, Beijing Forestry University, Beijing 100083 ,China;3. Beijing Center
for Physical and Chemical Analysis,Beijing 100089, China)

Abstract: The key technical parameters by enzymatic hydrolysis to extract water —soluble 8-
carotene from carrots were investigated. The optimal technological process determined by single
factor experiment was as follow:50 g fresh carrot was homogenated,and then 100 mL 0.2 g/dL
Tween—80,1.5 g cellulase and 0.4 g pectinase were added ;the carrot pulp was smashed for 40 min
by ultrasonic wave,then pH was adjusted to 6.0;after stirring for 2 h at 40 °C,2 g diatomite was
added and finally filtrated. The optimal factors obtained from response surface analysis were 0.49 g
pectinase,enzymatic hydrolysis pH was 6.08 and ultrasonic time was 41.58 min. Under above
conditions , the extraction yield for water soluble S—carotene reached 12.23 pg/g.

Keywords: carrot,B—carotene , water—soluble , enzymatic hydrolysis, extraction

WKim B 2012-12-03

BEEWE . Jbat iR ZRHLQ R 5 kR TR IUH (2121106002812037 ) ; 45 44 4it /% B E A A FHITIE 3h AL 400 H

TEEMEE BB (1971—), J RSN, T W T AR O IS AR R 5 T B
E-mail : ouyangjie @bjfu.edu.cn

@ Journal of Food Science and Biotechnology Vol.32 No.8 2013



Rahsh . BARRERAY PP RRRE®B-AY M &

KNG NRETEZHAETHY T —KRER
SR ZR AT VR 2 G kb 72 50 B il s el
ERRAKBHEAER, K MR ZHTIK
LRIV TN e 1 I 1L U T e S iR 2
I 2B 00 A W 2 ) RE LA OIS S B AR A B AR
) BE PR A K 15 I 480 R 0 REAER o i 7 9
IRV LA K i 330 o £ 285 1) S e b a5 S50, 2R 8
N HI AN S 8 0 B AR B T, S IR T O e
4 B A, A 32 XUt S ) L~ 25 o 8 VBB T o HE 435 4
Z R, B AR AR R LA el
T 6 R 58 A B4 A R RS E I S8, A
T AR 37 8 f 32 S8 Ak sl H 8 TR 3R R I ik O LS e o
HBaP, CaueE RN PRESIRFET I
A HESI O KRR EE 40 0 H ETR TR
MR- G WA 2 0 R A A0 R A R
RESVIE NN SV EIE7E LIS SR Ty R 7]
A eI ORI FIPL 25 o Bryant 45 A8 1 %) i) 2
bR (o SR A AT T L O LA BRI DB B
JEAFE TR oM BRI PRI MR
H AL IFIEW R 8 2 S WA o> 7 B
PIA T, RIEHIES] T TR H g G, 1S
M WA 35 PTG A K b B e R AR T R AR
Britton 45 AGIE B T R 35 2 8 A9 5457 iy P S R
HROTHWA B-H el E A4 BN, 456 51
R E AR A 1 6,

S MABARD SR 2RSS MR R FE S
O E AR S PRAR, HOERIRE A
R ORI FEE A WA AR R M R
ORBFEGH oM B-AH MR, LLEKMEHE
EAHBEMLRM B MR EORRGH Z ML
TR o -1 N R, MAR Y URL v $2 S
BNk FE SR A AL R B U 5 k| 2
ORI MA PR 2 b R ISR E AR,
TEG B ISR 25 5 WA o TR G G ] B MAAEL 47
0 b AR RS E PR L R HARIRE R R b
R-EARESWEG KT, 25 81k, PG4 R
Tit 760 SR J2 it B O AL 400 A i RE B O S R A B
FEED . Barzana 55 A ) 4 3 46 RO AR B | Hh
L) S H-8 K gy 5 vk, 58] TR
T 85%n 2t & b ZE M, Mannel 28 AR FH AE 5 Il i
MNETBRAR P 4 BOBSBUR FISE A 8 b 3R 1585000k
96%F1 85%"!; Navarrete—Bolanos 55 A F) F 3F i i fiff

il 77 DA 4 B AL AR I B 2R 45 580K 29.3 o/kg!™, [F]
P 7 30kt R 3] 5 B e AR 4N B BE RO L OF LR
T U B AR R R B T A A | SR IBGE B | T
T AT SRR AU DR I A R s AR T DA i i
7 A B R ) AR R IR B 2 AR
7 U O A O AT 2 8 N &R O iR Ak e
HR T 7 TR IO AT B AR R R IO 25 R
IR A 8 N R A S AR5 X
ZF 2 ZE M i SR A A B IR R pHL L
fiff ik B L K B 0 A B 0 A 0 B A ) S PR 2R
A B TR 2R S 56 RO O TR 0BT, DA T A5 TG i K i ik
B N R REBUK B B N R-EHARE AW
A T2 2%

el

1.1 #E R S5EE

BEEAEE W H LR R

B-tHE N FEARUENM W A Sigma 2 ] ; £F 4k Z il
(1059 U) SRIEHE(100 U)W 1 b ot 55 A 4
ARAERTHEA T IECHE R -80: ¥4 40 Bl , b
FALZE R A ]

752 SPECTROPHOTO METER: [ 25 3i% 51X
P PR TR HE PHS-3C pH it [ 1S % RF 24 A%
AT BRZ2S W) 5 JAC-TV AU 75 I 20 it s 43 . 3% 7 T
BRI R L A IR A ED
1.2 EWH*
121 B-#AF FEArE W& FREL0.013 g 8- %
NEMES, W TIECE, EAZE 500 mL 7 il
o, AR 26 we/mL (1 =TS N AR, 53 50 %
B 47912 14 mL An#EW , HIEC B E R 2 50
mL, T 450 nm ARG, LIE S ki has 1,15 H
FrifE I ZE g ODysom=0.135 6¢+0.004,R?=0.999 , H:vh
c N B-THE NEFEWEE , BAR pg/mL, A LI AE
TR B-TA % N RIRPURES, UM B-H &
MR, IOt ESER N - NR-EARE A
Prrb i £a 235, WL 1,
122 AW Y M FRIORE®EB-NY T W7k
RSB BUEE BT & N 50 g, VIHE 373, Fim A 100
mL 0.2 ¢/100 mL A9 780 IV, fin AGE B 47 4 R
TifE A0 SR B, 2008 7S DR R O L R T pH A, T—E
TR BEPE— e nt i), A 2 g ket fhik, I
JEVRAE 450 nm AU, AR bR o i AT R

AREEWHARSEE 2013482803l &



ZHANG Wei-wei, et al: Extraction of Water—Soluble B—carotene
from Carrots by Enzymatic Hydrolysis

Research Article

PR,
FEHCE (ng/g) =(0Dysy wu—0.004) x JE Wi 14 B/
0.135 6x50

127

206}

<

a
© 04t

0 1 2 3 4 5 6 71 38
B-EE NE TR /(1 g/ml)
E1 B-#%E M EiRgME
Fig. 1 Standard curve of S—carotene
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Table 1 Factors and levels of response surface quadratic

model

SRR (A )/g 0.3 0.4 0.5
Wi f#% pH (B)/min 5.5 6.0 6.5
B S PR (C)/min 30 40 50

R
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Fig. 2 Effect of pectinase quantity on extraction yield
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Fig. 3 Effect of cellulase quantity on extraction yield
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Fig. 4 Effect of hydrolysation time on extraction yield
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surface quadratic model

TS Y $RIE/ (peglg)
1 -1 0 -1 7.44
2 0 -1 1 9.1
3 1 1 0 10.01
4 -1 1 0 8.01
5 1 -1 0 9.01
6 1 0 -1 10.13
7 0 -1 -1 8.55
8 0 1 -1 9.44
9 -1 0 1 8.56
10 0 1 1 10.44
11 -1 -1 0 7.45
12 1 0 1 10.99
13 0 0 0 12.37
14 0 0 0 11.97
15 0 0 0 12.23
16 0 0 0 13.16
17 0 0 0 13.27
%3 EAFERYRBEEHRR
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