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Abstract

Xinjiang is China's main tomato sauce processing base. According to incomplete statistics, in 2018,
the tomato planting area in Xinjiang reached more than 1.1 million mu, and the total tomato sauce
production reached 1.0183 million tons. Tomato pomace are leftovers in the production of ketchup, but
they are rich in active substances such as lycopene and polysaccharides. Lycopene is a promising natural
antioxidant with many functions such as anti-cancer, anti-tumor, anti-aging, etc. It has been widely used in
pharmaceutical, cosmetics, health products and other fields. At present, there are many reports on lycopene
in tomato pomace, but few reports on other active ingredients such as polysaccharides, proteins, and tomato
seed oil. Among them, polysaccharides are essential components in all living organisms and have special
activity. Therefore, in this study, tomato pomace was used as the raw material, and the extraction process
of lycopene and polysaccharides were studied by used salting-out extraction technology, and the crude
extract obtained was preliminary purified to realize the lycopene and polysaccharides one-step extraction
and coarse separation.

Firstly, enzyme-assisted aqueous two-phase extraction of lycopene and polysaccharides from tomato
pomace was studied. The effects of the concentration of solvent and inorganic salt, the number of crushing
meshes, the rest time of the material-liquid ratio and the enzymatic hydrolysis factors on the yield of the
target product were investigated, and the response surface method was used to optimize the
enzyme-assisted aqueous two-phase extraction of lycopene and polysaccharides from tomato pomace. The
results showed that when the agqueous two-phase system was consisted of 31% (w/w) ethanol/16% (w/w)
dipotassium phosphate, extraction under the conditions of 160 mesh and material-liquid ratio of 1: 40g/mL
for 90 min. After 2% mixed enzyme (pectinase: bromelain 1: 1) hydrolyzed at pH 6.0 and 50 °C for 119
min, the maximum vyields of lycopene and polysaccharide were 15.69 mg/100 g and 77.16 mg/g,
respectively. In addition, compared with the solvent method, the crude lycopene extract obtained by
enzyme-assisted aqueous two-phase extraction has a better scavenging effect on DPPH 5 with an ICsg of
3.37 pg/mL.

Secondly, the main active ingredients of the three liquid phase extraction tomato pomace were studied.
The effects of factors such as the concentration of n-hexane, ethanol and inorganic salts on the extraction
were investigated. The results showed that when the three liquid phase system consisted of 9% (w/w)
n-hexane/33% (w/w) ethanol/17% (w/w) dipotassium phosphate, the effect was the best when the meshing
number was 160 mesh and material-liquid ratio of 1: 50 g/mL for 90 min. The fourier transform infrared
spectroscopy showed that the top phase extracts were all-trans-lycopene; the yields of lycopene and
polysaccharides by this method were high than tri-solvent-mediated extraction, ultrasonic and
microwave-assisted extraction.

Thirdly, enzyme-assisted three-liquid extraction of lycopene and polysaccharides from tomato pomace
was studied. The effects of enzyme types and enzymatic conditions on extraction were investigated. The
results showed that 2% pectinase was hydrolyzed at pH 6.0, enzymatic hydrolysis for 90 min at 45 °C, the
maximum Yield of lycopene and polysaccharides were 127.0 mg/100 g and 59.8 mg/g, respectively. The
functional groups structure of lycopene obtained by EA-TLPE was not destroyed showed by Fourier
transform infrared spectrum; the yields of lycopene and polysaccharides by this method are high than
enzyme assisted tri-solvent-mediated extraction and the three liquid phase extraction, And better
antioxidant activity.

Finally, the macroporous resin was used to purify lycopene and polysaccharides crude extracts
obtained from enzyme-assisted three-liquid phase. The top phase crude extract was purified by column
chromatography; the bottom phase crude extract was purified and the structure was preliminary analyzed,
The decolorization effects of AB-8 and D101 resins, the number of protein removals by the Sevage method,



the graded sedimentation, and the Congo red experiment were investigated. The results show that 7.8 g of
lycopene crystals can be obtained by column chromatography purification of the crude extract of the top
phase; the lower phase crude extract was decolorized with AB-8 type macroporous resin, and the effect of
removing protein were repeated six times. The mass of P70 component is the largest in the graded
sedimentation experiment. and Congo red experiment showed that the tomato polysaccharides had a stable
triple helix structure.

Key Words: Tomato pomace; Salting-out extraction; Enzyme; Lycopene; Polysaccharides
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CIEM B T SRR, TR RN AR A 5 A 5 1 R0 8 2 0 R 20 28 Bk o A
1% i OLFI] F SR A B B Y 12% (wiw) IE 2 %5¢/26% (wiw) 2. F/14% (wiw) it R # 2 R ) =
AR RFEUT e I S R R . S5 R, B4 Bh =3O 2 HUS 21
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HRME MR s TR AR, HEAHRAPUENE T . DanglU%ERI I = lAHH
ARBEEUBH AR ) BRA AL R AN BARER, 7E 22% (wiw) B/ 20% (Wiw) B RS 411/10% (w/w)
1E e BRI SR AE 25 °C B B 25 1 T SE8 1 BN 25 5 B R B 75 55— 2P e i, H
H EARTR R T BMLL R L, B ATIA 98.15%; Hr AR E A T ARG,
THERRD T T2, PG TR X .

IR FE E L ERWT TR, A RIR A 70 R B T2 N H K
e (HiE, W HBIRBOTENR BT G R ATRBGE, A DT B A, X R
0L RS T FARE IR R . PERkiE, ST RURE 2L, A iR SR
WRAEEGE, HEA AR XA s £, RE AR SRS DL 5 T
Tl KAk

13 MRAFTMENX

131 #MRAHAE

(1) Bl 4 B o AH Sh A R B A VB TR A 2L R A 2 B 7T . 52 1t QEEA
B35 ZH BB 28 G0 R AN [R) A 28 1R TS 5 At 21 2P0 22 Bl S A 28 () 52 e, 01 FH 2 A
FAa g0 AN e B [ S A RS S PR I T 2% 4F,  FE R AHIDPPHIENE T FAh 4L 2= 42
AL RE

(2) =AHA I A R B R AL RN Z R T 08T 1 AR JEHLER 2 R 1)
ZWBAE SR AT AR 200 T A AL R 2 BE R B R, AR R E B R, #RE
R[] N 2 B SR W 5507 T 3RS T B3R U S T2 2% A

(3) Pt Bh = WA 2T i B s B A 2L = AN 2 W . R 9T T I 1R SIS 2R R e At 2% A
X H bR YAE =0 RS R B s, R L 2D A A AR SR B 4 A 2
4318 2R

(4) R RS RG0S B B —=00AH 1 _EAEAN AR SR b AT 1R 40,  FFxf4lifh 5 i)
ZWE] L AT SS MR R AP ATE AT

132 #IREX

Hrame R E R E R A I TR, B R E SRR 2R
IR EAE R T R B 55, B T30 R oK oy FE FR Y i & i, 25 5 ke A
fEICEN, RO BARBR SR A . DL i BN IR A R AR TE B AR 4L R
M2 BEAAAT LU F SRR, S mT DUEE et FRER I E B, 38 0 i 7 b ) B
IR

AHIEFEI% B G Ak B SRARF ) SR AT 2 BB R B A B AR B AR, DA il 2 vy
JRRE, SEHL T EALLR M ZRER S G S W08, HWIPIRER T B2 P45 .
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$2E WRHINPARARE I E AR T E A B R S PR

21 5|§

HAT, X FRALEMZPERSEEOT L RECE BRI IR ZEE . 8P A
WA BRI S Ty A28 5188 [y, R VR AR B . B, AR AT
T BB BT A RIS A K, AR ST ik 7S R DA S ok, BT
A S B HME s i SR B AR S o, A, A S R R I s R I AR
TR TS, B A Bk, FHR—F RGO T2 2k Em 2,
S TR, T B E AR LR A 2, B TR s . 2R,
T T FUHRTE M At R v v (R B R AL N 2 B

AR, B Bh IR AR R R AG . SR, Lis . BIERRCS ZMNHT
FARFEYIH IS P T ) F H B4 S8, UK 2 A & — T 24 (1 V-V B B R
AFER MR SEREE, BRARRESKERS . AVUAFERER D> A, Pk
JERS RSN A, ZEARCT ZNHFAEME T, &8 Tk, PR8E T4 & E4Ts T
FL6. ST, —Fp R A S O AL SR T RESE R B - AU AR, RO 2 BN R
o B, ATERBWR T LRES A FEIFP I TOALERXT 7k B I8 3 A 41 5 R0 2 R AR
Husgme, %27 Rk EE RN LG SR PRI 0 S 7K AR A6 R X6 3 Ak 41 3 R0 22 AR UK
FEAR 2R AR ISR ISR, 25 SR U BT A iE 1, 3 i B v 1 el U R i R —
SE P R -

22 MRS

Fehn T 2018 4 9 A NAM FIFE M) RS, B EHIFESEE THTER

WEL I (40~200 H)

& 2-1 e 2 i AR
Table 2-1 Experimental drugs and reagents

SR 59 72

i it Syl R T B A 22 R BR A ]
IR A — B P TR & FRE A T PRA
FrEE TR =5 P TR T S A 253 7R A PRA #
PR IR B P TR TIT S A 253 7R A PR #

i BaR Ll R & TR LA RA
R 4N P RN & TR T RAF
IR P JEEARFA R 2 7
DPPH 4l =>98% (CENAIRE S

IO R 4l [ =98% IR ERHE A RA A
il 30 U/mg T RAEAEH A IR A F
o 4 K il 50 U/mg Ll 78 G AR T PR A
R A 300 U/mg TR A IR A F
ARINEE ARG 3 U/mg TR A IR A

7
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* 2-2 TIWE
Table 2-2  Experimental Instruments

B E ueess AR
AN LA E T UV-5100B FIRCHEAR AR A ]
G EERAEEE O 5810R Eppendorf H1 [E 45 R 2 7]
W R BSA223S R R Z RIS RA AR A 7
TR A 2 XH-C SIn i B EAEET
FEL A IR 7Kl DK-8D R SR R A PR A
T3 Re mE L DE-100g WL R TRARA A
PR e KQ5200B B Ll T R A RS A TR A
pH it PBS-3C RS R A TR A ]

23 SMEE

231 EMLAZNEZENE

18 FH 400l 6 P VR BN s T A 41 R IR o B AR SR BURAE 503 nm A i 52 W FEE A
DA L1 2 b AT VR IR B A b, RO EEAE RVARAR AR B R R TR N y =
0.0616x + 0.0052 (R? = 0.999)

232 ZENSERNE

8 FH 2R Iy 1R L 00y 50N 2 22 W R F5E & B 1 miL AR — 8 5 2 BGR T 10 mL 3
B, NN 5% ZREYATR ImL F1 98% Wil 5 mL 5 & 10 min, IR &35 EUKIE 1 min,
£ 30 ‘CIK¥ 20 min J5£E 490 nm AL E WG BEAR - 6 ) B A vHE VAR o R 5 RO
FEMERIZRMERIA 5 FE A y = 0.0108x — 0.0037 (R? = 0.999)

233 MEMNEMENE

DPPH F i BR B8 7 52 80, sl o 40 il IO\ T A AS R AR B8 A R 2 mL
[¥) DPPH ¥, fEHIERIRG#IREGIA G, 7825 CA&M4 FRDLHE 30 min, /&1t
517 nm AL e WG FEAE

234 Zitoth
N T FEARSES R 2, T SEIG R =H AT .

2.4 KWT5E

24.1 PERERATERERIEMIKEREMLEMSHEZZINE

HERAAREL — 5 B (0 7 7 BB R T 21 BE (i o, R IR S — A - IR 2 i v T
AR GUE P IRR &5, EIERAKR R TP AT REAR . BRSO e B, I
— S FUE RN ER A AR, AR e I & B TOK CEE R 58 PR SR G
o) JE OB RIS TR B, 5 A e R 70 A EAR AT R AR RO R AR, SRS IR
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NI (DL (2 A (3) WE T AL Z A S HE AT R L R RBWIIE R (YD) M
Yo (R THEAXT:

GV

Y, (img/100 g) = i (D
CeVe+CpV
Yp (mg/g) === (2)
_ _ G

Horb YU Ye 3 RIA R IR M ZHERIRR, CAl Co il By ARV
(mg/mL) , VeAl Vo 20508 By RAEAEER (mL) , M Oyt BB R RS E (gD o

2.4.2 FEYEBNPAEERATEEEN R R S0Ih

(L J5kE F 52

A3 R E B3 i R R, /E pH 5.5, 1.0% FRECEE. $REURE 45 C.
BEARET[E] 60 min 25 0F FIMABRRRE I RTCK OB, IREHS GBS E
53 AH T S BT B B E

(2) R Ee S $E B 5

3 MFREUCAN R B S 160 H A B R, AT HRHE L Ya FE/E 1:50 %) 1:30 (g/mL)z
(6], R SEIOHRAE R L

(3) & I (A FR 52

FREX 0.25 9160 H fI7 A kAR, 8 H RN L 1:40 (g/mL), £ pH5.5. 1.0% 5H
i PREUILFE 45 C. BEAARTE] 60 min FI254 FIIABRIRE M AT /K 21, 1RE
A JE A BEIE RS P45 B B 43 A 30, 60, 90, 120 F 150 min J5 il E B ARLL BN LR 5
o

(4) PR 2T HE B 52

FREGE R 160 H B MM A, RN LB REH. HEEAR. ANE
FEELA I (11, 1:2. 1:30 2:3. 2:1. 3:1. 3:2) A E A, R4S /EanH
KL H £

(5) pH XFHEEL I

FREUE R 160 H 30 Bl k K AR5/, 7307 pH5.0. 5.5, 6.0, 6.5, 7.0, 45°C
/KA 60 min, | sEIGER/EMN |

(6) M0 HREEL 1 520

PREUE S 160 H & AR, pH 6.0, Z-5liA 0.5, 1.0, 1.5, 2.0, 2.5% &
B, FIRSLIGHERAEM L.

(7)) TEFARUR o SR B ) 5

FREUE S 160 H 780 ik K 2% 1RARE, pH 6.0, 4r7)F 45, 50. 55. 60-.
65 °C Ff§f# 90 min 5, FIRLIEAEan L.
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(8) [ AR INT 1] Xo 5L B [ 52 i)
FREGE R 160 H 70 A R 2% JEA 8, pH 6.0, 50 °C 43 7 BiHf# 30, 60. 90.
120, 150 min J5, MOABERRE —HATK OB, 1RE i & 085 347 0 ilE «

2.4.3 Mo EEsSEEE

iHid Design-Expert #4£(V8.0.6), VABERIE A& B frt I FE ABE A s 18] o B AR &,
T LT RN 22 W A5 2 g AR, ) B o [ T 2 ok B B XUK AR BB in B rR T 4L R
MZPER T2 H0 T .

7 2-3 Bkl BBUKAH 1) S50 46 R R K P
Table 2-3 Experiments factors for enzyme-assisted aqueous two-phase extraction method

K&
K — — — —
A % B iR E/°C C BEAERF 8] /min
-1 15 45 90
0 2.0 50 120
1 25 55 150

244 ARZEEFGEIEEAR

EFIPREU TR %A Kokt 1040 (g/mL) 4 160 HFE A A, 760 C
AR 15 min.

25 ZERiTe
25.1 MERAZERERNTHIE

R OB A SRR B A AT ER SRR DA SR TR R, S AH
ERAT IR FR L R B AL R M SRS R . 5 IR NR 2-4 FR, WA BUR S
MRRKE, U RA ORI A AR, AL R MIRIS 2 & =08 7.1 mg/100 g,
IEI 2 15 2 63.4 mglgs 41k 8 CREFTRE BN, 2 B8 3R HUS 2 & =1 75.1mg/g,
I FE AL RS2 4.9 mg/100 g. BB AT HIEE Ik R SR = 4Nk 2 A L,
T FAF R = 44.9%, 12 MRS T 18.4%, H 25 REF i B A 40 (E 5
B IRVERI /AL & . R, %8 ORI A Ak RAEE— B 7% .

10
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K 2-4 LEFITCHLERIR A0 L0 3 S 2 B A U S0

Table 2-4 Extraction of lycopene and polysaccharides in different ethanol/salt system

.- fic bk TALLRIGR Z PR
Sl
(%, wiw) (mg/100 g> (mg/g)
LB IFT IR TR 24/21 4.6 71.2
26/19 4.7 72.3
28/17 5.1 73.2
30/15 4.9 75.1
32/13 4.7 70.8
SRR A 23/21 6.6 60.2
26/19 6.8 61.1
29/17 7.1 63.4
32/15 7.1 62.3
35/13 6.9 61.9
LRI IR 20/24 4.0 59.8
23/22 4.0 61.3
26/20 4.3 62.8
29/18 3.7 62.1
32/16 3.6 60.4
O REIRT R Bt 23/30 5.7 65.1
26/28 6.2 66.3
29/26 6.0 67.4
32/24 6.0 62.1
35/22 5.6 61.4

252 EHEBINUKFEIERMIL

(1) 2T FH 0] 7 h 40 RN 22 A S ) 52

[l & KoHPO4 58 17%(wiw), %5 %2 £, H F 50 T A 4L R A5 e 2 FEA5 28 A [ i
sz . B 1 BR, AL ZHE 28 b A <R & 035 I o B 38 R 5 IR
R Es . 2 L FH RN 29%(wiw) B 2 515504 21 i KB N 60.03 mglgs 4 ZEEH
HIAH] 31%(wWiw) I, AL A5 318 2 i K MH N 8.40 mg/100g, H. 2 B i [l i e ik
Bl KA ARG N B & AT DA A S80S IR IR 2, (Bl & CRERE 2
fif B AR Y015 AR R RO, Rk, %8 31% (wiw) LEEHEAT R —2B s,

11
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Y, (mg/100 g)
[o0]
- >

24 26 28 30 32 34
ZERE (%, wiw)

B 2-1 Z T 0] 3 4 21 3 R0 22 B S ) 52
Fig. 2-1 Effects of ethanol content on the extraction rate of lycopene and polysaccharides
(2) BRRE B0 FH BN 3 203K S 2 R SR B 52 i

S CBEIE Y 31%(wiw) I, 5521 BERR S — 8 I 20 A Al 40 3 A 2 8 B3R B
Wi, S5 RUNE 2 s o Fai 202 A0 2 B8 045 2 B A B S — A0 A B R 0 (2o He et K
SRIGI/D IS . MBRERE 40 FH B8 16%(wiw) I, e Ah4l A1 L HE HI15 345 Bl 2
fix KB 8.7 mg/100 g A1 60.73 mglg, ZHEIIU =y 84.55%, KM INMERL A — 40 HI &
I, FALLER AN ZHE AT R T URREAR, Ui m i SRR EEANE T ROy 4R B, 3X
—IR 5 SRR IE — B8, R, R 16% (wiw) B A AR HET R — PR

85
/E

84 4 *
o\o \
o 834 T

D—

82 4

65 4
S 60 %
? 55 * \

- %

= =

45 ]
=)
o
Ss8s4
2
804 I\\\\\\\\\\zgggggggggfz
>-

T T T T T
15 16 17 18 19

K,HPO & (%, w/w)
2-2 KoHPO, F 1 6 25 0 41 25 Fl 22 Wit HR H ) 52 i)

Fig.2-2 Effects of K;HPO4 content on the extraction rate of lycopene and polysaccharides
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253 HBEZELW

(1) HECS BN AL R I 2 p B 520

H $o6 2 2L SZ M2 RS R K 2-3 Fis. sdkskin, JERE SO N &l
CLRMZPERIRIGE R K. NIFFLG, FAhLl =2 BEn15 Zapi 2 B 03 X g i,
M7E 160 H kS KA, 2051 8.5 mg/100 g A1 70.9 mglg; BEJ5, /AL E A2 HER
1520 HEWdE— B KM PR, X EERRF A, ME B, FEakiasik,
AT DU R 38 A S iR ik i A, AR TSI E S IR S A, 1S
FEMRIEHTIG R (HEH TR N, A1/ MRS IRE BT Th R A ], SBUE
At 5 VTR A S A TR AR /S, AT BRAR T i 40 3R AN 22 B i PR s = 620, K| ek ¢ 160 H
10035 Aol K AR A s R ) R H 4K

9.0 75
EHOAE
8.5 - }/ i L 72
E XK T SR
8.0 1 T\ \ % \ - 69
g 7.5 T\ %T 66 S
—
3 £
£ 70- N 63 >
> ] \ 7
6.5 -
_ L 60
a7 57
55

40 ' 80 ' 120 ' 160 ' 200
B#
K 2-3 H B0 B il 212 A 22 HEHE B 520
Fig.2-3 Effects of mesh on the extraction rate of lycopene and polysaccharides

(2) B Bk 0t B B A2 3% S 22 B A B 52

Wl 2-4 Fros, A8 — 58 06 BB N S I0AE 5 0 700 B RH LG T DA R 92 s pE U
BRI EEAE 1:40 g/mL I 78 5 213 N1 22 B X SR A 28 24034 38 de K AEL, 43791 9 8.9 mg/100 g
1 71.3 molg. X2 FNZ REERN A BE R0 5 R i, FEEEA 7
A — PR R AT B2 AR LSRR AAE, $RECEE J1 =2 A PRI, it 2 0 5B AS G 1
I3, 3 2 5 AL HUAAR F00E L Jp 5 (1) A AL B T A A5 SR UK PR . DRIk
EFE 1:40 g/mL N EFERTRIA L .

13
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U] Hwmiaz Lo
9.0 L N2
ZZN
8.5 1 %9
~~ O T
[@)] T
3 \ Z \| @
.
d \ T E’
£ % % 66 =
_ 8.0- >
>
L 63
754 [~
60
1:50 1:45 1:40 1:35 1:30
BHALE (9/mL)

Bl 2-4 IR EL X 7 50 41 2R 22 W SR B 5 T
Fig.2-4 Effects of solid-liquid ratio on the extraction rate of lycopene and polysaccharides

(3) 7 LI 1800 38 ot B2 P 78 i 41 3R S 22 W SR IR 5 i
Ul 2-5 frzs, AR TRDX AN LR AN 2 BRSO B . FEE R E
A TR RIEE N, EALLER M 2 PR 2 e N EERES, f£55E 90 min i,
HALL RN Z MG RI)IE B I KAE, 7379079 9.2 mg/100 g 1 73.6 mg/g. X —&5 R LW
A R T R

BRI, HbS VIR R R IE BT, 5 ARSI TN B 0 A TA],
M SRR ) 55— RHAS ZHI, AT FAEAIG 1 7 A L 30 2 i A SR R A 22

R, %% 90 min

s A LI ]
80
%‘gﬁgﬁ?
9 i /1' /LT . (=] L
) s
g °1 3
= (o))
?E,, -70 £
= N\ N V. | >
7 7 \
] TX - 65
7
60
30 60 90 120 150
FE I IE (min)

2-5 i LI [AD X 2 i 1 3R A1 2 W S B F) 52

Table 2-5 Effects of extraction time on extraction of lycopene and polysaccharides
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(4) BgRNIERTH U Tl 21 2 A1 22 B F) 2

N T W FUAS [FI R SR 1 o0t 38 00 £ 3 M 22 B SR IS R IR0, el 1 R . 2T 4E R
B 0 R F AR VAR S5 DU R 3 R OR 0 i R R o SR B R Bl R AT LA, 4
R 2-6 s, XFRIMLRIN T, RERRCREGS, FYERBERT RIBE, 1M
HHE AR E ARRCREZE: N T2RME, S4RBECRRE, RIRIENEMECR
T PR g, e R SR i — B,

iz [0
P ) N zm
8 - / T X - 60
/ T T
- % % ~
8 -50%
S 7 E
1S o
= >
o 40
6_
- 30
5 = /& 20
B AREE WEEAN  AJUE AR

[ZEES
K 2-6 BN 2 Ah £ 2R 22 R (X 52

Fig.2-6 Effects of enzyme types on lycopene and polysaccharides

(5) VR G I 4 RSORT 4 B 7 40 41 3% AR 22 B 1) 52

U T2 0 21 2% RO U 1 SR 5 9% %5 B IR AN A 4 s AR S A, X HRIR G
Bl RSO 2 A 21 25 A0 2 BEER BUAS 2 [ Remm, 5 Rl 2-7 B . 4R IR 5 0 % & A
B, FTIHRRESFMARNMAE. URIRH: EEEONRN LLE, FhaRmE
F AN 11.15 mg/100g, 1568 <5 L VR & 1 SR e i 5 % 55 2 1 I ] DA ol 2% i R 4t
W SR TR B S R UK AR, AR TR R PR 1T 20, R RAHER

BERCRIRtE. ZREHIE, ERRRNE: MR ANy 11 7R & B R B 2 i B
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l R HEEARR
90 - Rl 4Rl

2 754
malaldlllal ]

45 -

30 . 2
. 90- )
§ 8.5 7 7
£ 80- N § 7?
>-_I 7.5_.

7.0 2 2

1 2 3 4
TR 2 K

2-7 IR G BEA S T AL =N 2 FER I e . 1 SRR, 7 9 R ARG/ 45 2 3 6 AR
Bg. W ERABEMLEN 3:1, 2:1, 1.1, 1:2, 1:3.

Fig.2-7 Effect of compositions of enzymeon the extraction rate of lycopene and polysaccharides. 1
Pectinase; 7 Bromelain/Cellulase; 2 to 6 are complex enzymes of pectinase and bromelain, the rations are:

31, 21, 1.1, 1.2, 1:3.

(6) RAHGEXTTRINE AL 2= 2 B8 15200

TRE RN R/ AL R Z PSR E2-8f 7~ . 4R N2.0% K, FMALER
MZ P SRR %, 251 9°513.83 mg/100gF161.6 mglg, [ B (13— 300,
HEAE R EF ML RMEZEMRBER, RINISA TR, ZMR5S SCkkoE — 2%,
Kk, EARIERRCR A ATHE T HE WA MRA, EF2.0% 1FAREHHE.

FSITAR
14 - . S
7 TX %
:
N\ \Y e
124 7
g 7N g
= =
g’ ~
£ 10- o
> g
17
o L 50
\
6 : : : :
0.5 1.0 15 2.0 25
g (%)

e 2-8 il B 0] 7 i 21 2 M 22 B SR LA 2

Fig.2-8 Effects of enzyme content on the extraction rate of lycopene and polysaccharides
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(7) L& pH X HE B A 412 F0 22 B 1) 52 1]

GRITV TR pH RN ()35 1A A A oS B RN, 1 T A B A R () R AR FE N
S ) 200 AR PR TS P 0 IR PR TR o AR SISO PRAT R IR AN - AR TR R, ke L
pH {EL 76 FE 1 2 5.0-7.0 2 18], HXF AH L1 2 A 2 HE TR S 2 sz an 1] 2-9 Fros. 24 pH
BT 6.0 I, FwALLLZ A2 B R IS 22 b 25 22 rPid i pH (B S I 34 n: 4 pH R
6.0 i), T AL 2 AN 2 FlE 3 VS 2R 3518 2 f =, 7018 13.82 mg/100 g i1 62.07 mg/g.
Wt BH YR A BB AR 25 0 VS IO & pH N 6.0, 7EBLA M MR GBS TR, PR AR i 4
MOBERIRE S o om . MM IER pH T 6.0 Jo, AL AR 153 B b T %,
ULEALELE pH B R, TREEEVERRAR, TV R 0 B 4i B, & Rl H AR 3
. B, iEEE 6.0 NEEEG MR pH AEEAT T — 2B sk .

. iR S
14 - \TX /T \ m %*n L 60
T T
\\Z
<
g / - 50 =
S ] 27 | B
2 T =
=~ \ - 40 >
>
10 + T
/ - 30
8 . . . . 20
5.0 55 6.0 6.5 7.0
pH

Pl 2-9 ZZ A pH X2 4 41 3% A 22 B S HL 52 0
Fig.2-9 Effects of buffer solution pH on the extraction rate of lycopene and polysaccharides

(8) Al Ak I B X H H 285 7 21 2 R0 22 3 ) 2 i

AT 4 10 Tl AR T R T DA e KA RO TR 45 B 1, B AT AR SR U A A 2 R 97 H
PRI S B SE REE A TR . I 2-10 P, BEE B AR IR R BT e B i 4L 3R
AN BE SRS R B IS i In 5 BRI SS BRRR A 50 °CIF, FBAZLE IR
G IE 2 K09 14.39 mg/100 g; HBEfEIREMBE— BT m)a, ALK RIS
RETEEY, 2R IRIERIEE ETHES, W R R AR TR 3R
W BRI 60 CJa, AN RIES, &SRR e 4, FRAC T &l
LR Z RIS R . I, 3% 50 °CoOys B BRAR IR L -

17



BEMRETEMLES ZRENRERMR

70
ESEARE
ZhE
T T T
S % _
g g
% o L 60 £
= >
>_
\3% . 55
10 - %
. . . . 50
45 50 55 60 65
EEREE (°C)

2-10 Pl ARt 52 X 7 i 21 3% FH 22 WE SR AT 2 1R 5
Fig.2-10 Effects of enzymolysis temperature on the extraction rate of lycopene and polysaccharides

(9) g fifR B[] o) 2 H 2 50 41 2 0 22 0 110) 52 el

WK 2-11 FioR, AR [A]0F 2 50 41 2 A0 2 R U 2 A7 — B (W5 . Bl 5 B
I [A] R AE, AL 3R AN 2 B 1015 238 203 K5 BRI RS B RN 120
min I, FEALLE A 2 BRI A 5 ORME, 43715 15.66 mg/100 g A1 72.54 mg/g.
6 o B AR N TR) O 4R 238 0, S EUA R4 = 3N, FEAS 7 B =M 2 R
FOEIE, FWA KT BAR= Y 5RIE %R, g5 idhos —8501. Fik, E#HF
120 min Jy e A B IS [A]

CiSSITEAR
6 LH |
T
% \ -
.
TX N 7 \\ 70
(=) 3 -
§ 14 4 7 =
? £
a
= >
> - - 60
12 - \
10 & : : : : 50
30 60 90 120 150

B (8] (min)
P 2-10 AR AN ) 06F 28 7 £ 3 R 22 B SR AR 5 i

Fig.2-11 Effects of enzymolysistime on the extraction rate of lycopene and polysaccharides
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2.5.4 MR E L SEIE

AR SR A T DR, 63 A0 A 2 R 2 15 R B e KON B ) 8
TA AR U P TV AT 1), RO B i A R PR = A B TR 23 e o o2 TR S8, 3k — A = b A
R A LA SCR2ma e o i o7 T S 36 &5 Bk 2-5 fiow, Forb Yo R Y2 43 A3 i
AR VIEA i IRV E T R

#* 2-5 W Tt 545 R
Table 2-5 Experimental design and results for response surface analysis
- Y Y

s A B ¢ (mg/l(l)O g) (mgjg)
1 0.00 1.00 -1.00 13.23 73.83
2 0.00 1.00 1.00 14.53 73.64
3 1.00 1.00 0.00 13.93 75.49
4 0.00 -1.00 1.00 13.78 73.54
5 0.00 0.00 0.00 15.45 77.31
6 1.00 0.00 -1.00 13.81 74.91
7 -1.00 1.00 0.00 11.46 71.84
8 0.00 0.00 0.00 15.31 77.22
9 -1.00 0.00 -1.00 12.48 72.82
10 0.00 0.00 0.00 15.33 77.41
11 1.00 0.00 1.00 13.82 73.90
12 -1.00 0.00 1.00 13.23 71.68
13 0.00 0.00 0.00 15.36 77.87
14 1.00 -1.00 0.00 13.97 75.46
15 -1.00 -1.00 0.00 13.66 71.67
16 0.00 -1.00 -1.00 14.45 74.25
17 0.00 0.00 0.00 15.28 77.87

(1) i B TH 5 22 53 b

F i Design Expert 8.0.6%0 /4% B #h A7 8 50 M, SLI6 Bt K&t R $22-6. T
FHLL 2 A2 FESE IS R AR 1 WO A B 25 e (L P<<0.01) .« A4 2 e
KT, MRIERRIHEREENEmMEZREA. B. AB. BC. A%, B2RIC?, HmifE
JE M= EMRAK N : A>B>Co 0T 2 HEFREUS R 520 1) IR 3 R AR 5 3 5 A A
AZ, BZFIC?, SUMFERE MR A: A>C>B.

PAZE ARz (Y FZHE (Yo MR AmMBNAE, BE (A .« BERE
£ (B) MR (C) NEAE, XTSLImBdRET ZmbBHaar, 1938 k2 0
EVEppEr

Y1=15.37+0.59A-0.34B+0.17C+0.54 AB-0.19 AC+0.49 BC-1.39A%-0.73B2-0.65C?

Y2=77.54+1.47A-0.015B-0.38C-0.035AB+0.032AC+0.13BC-2.20A2-1.72B2-2.00C?

L PIAMERLE) R 235108 97.47%. 97.57%, Rag? 2054 94.21%, 94.45%, it
ST R LA B i v FLSR IR 22 8 T IR R
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AR 2-6 Wi L T 16 Ty 22 o

Table 2-6 Analysis of variance for the fitted regression model of response surface

FIE P{E FIE P{E
it 29.91 < 0.0001** 31.24 < 0.0001**
A 38.10 0.0005** 65.52 < 0.0001**
B 12.67 0.0092** 6.834E-003 0.9364
C 3.33 0.1107 4.41 0.0737
AB 16.10 0.0051** 0.019 0.8953
AC 1.89 0.2117 0.016 0.9028
BC 13.39 0.0081** 0.26 0.6280
A2 112.22 <0.0001"" 77.67 < 0.0001**
B2 30.73 0.0009** 47.12 0.0002**
C? 24.34 0.0017** 64.22 < 0.0001**

(FE: P<0.01**, thi23; P<0.05*, Z#)

4% (mg/100 g)
EmilE (mg/100 g)
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Fig.2-12 Effects of process parameters on extraction of lycopene and polysaccharides by response surface
analysis

(2) 1 J87 [ B aE S 56

MR F 7 R [ VA A 2R R o 7 T P, o0 38 g At B SR AR 2 B R 41 3 F0 2 B
AL T &M B 2.0%, BEFIEEE 50 °C, BEMAS A 119 min, FHINR AL M
ZHERIFE 2514 15.71 mg/100 g F1 77.78 mglg. A 1 BaiF BT 3R 15 AR 7 A5 A3k FH 4k
BRI RS B L 24 NPT ZMRIE, Lies RERFILEMZ RS
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43519 15.69 mg/100 g. 77.16 mg/g, RSD 43l 0.13% #10.18%. ScillfH 5 i
Wz NT 0.2%, RUZTTREIM S LS -

255 AERBAES RIS IEERTEE

V44 B UK AR EE 542 G s AR BRI AT LU, AR SRVa VAR TN 90%1 2
BE, PR ISCRB, 450k 2-7 B . Bl B SUK A SR B35 i 41 2 F0 22 Wi 13
RIS TRGERPEEGE, HEEFHED, BEHEXOKA RS FE AL S i
HU[P) 28.7%, FRHURERE, Al i T R 85 IR . DPPH iEHTA IS T
N 5 £ 5 2% WA Bk B U/ R P A5 38 1) 38 0 40 3% LRV 77U BR B AR A5 B (R p S8 Ak e 0 sE 0,
HH i B SR AR 20 I 2 A ARON, AS BT A3 B ) e A 2L 2 MR A b s A —Fh el Rg
TR BT AL 2 T A5 4y RAE T e, 1658 7 DPPH H HEERRAE /1168,

R 2-7 AAFREUT B 3 ZR R ARG PE I L

Table 2-7 Effect of different extraction methods on yield and antioxidant activity

S CERE S EE ) (1] S TTEARN e DPPH (ICsp)
© (@) °C)  (min)  (mg/100g)  (mglg) Cug/ml)
it 4t B XL
3.1 50 1192/9QP 15.69 77.16 3.37
FKAEFREL
VAL 10.8 60 15 3.96 56.23 3.45
TEe a1 b Gy 3R AR [ LA T
2.6 g

(1) BHFE 1 5 BISOKAHSE IR AL R AL R A 2 0 . 45 R Ak RN
RN 31% (Wiw) ZF#/116% (wiw) BEIRE 81, #r i H £k 160 H, BHE H v 1:40
g/mL, #FENIE 90 min, REHENRKE: #EEEOMN 1:1, BERN 2.0%, pHE6.0,
B AR 9 50 °C, B A# R 1] 24 120 min.

(2) DI RS2 FOAFEA T 1 % R 2 (R 58 BAE R B AT 4L 3= 2 B 42
AR, L RER, BEXNEMLRMZHERNIRIGE MR AN EE, FMOLEM
Z PRS2 ]k 15.69 mg/100 g A1 77.16 mg/g, S FiMIME 15.71 mg/100 g F1 77.78
mg/g FEAR—E. UE RS AT ATYE R, BTIRTS IR BSR4 nT FH T SE PR

(3) XFEE TIEFIFEEGE, 45 SRR B SUKMZERGE R A B GEHED . #2
BB AR, SERUTE PSS s, T DASEI TR A 4L 3R 5 2 B (RIS L S50 40 29
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3T ZHREEREMREPEMLENSENRR

31 5|§

AR DA RIS B &, R fEE 54 S, EEiuES
HHAEBRIFFIRD, EHZ . N, Ak A a 1R e ke 10, JF
AL 2 A — PR IE T 2R, FEBR4 B AH SR AT 2 AR R b R BUS R A RN &
() I R A — 25 R 56 . = A4 £ (three-liquid-phase system, TLPS) 2 %& T XU /K4
P 2 ) — Pl 2SR B A B R 8, R m s R B e Rk e, LA 51ik
T RZBHFEH NI . TLPE HiAR O Ih T 2R FE I b 1) sl 2B
H B R ABARERTY, i TS R 2 Zos a3 M E T XOK AR
REEAR, = IBAHZE B R WA R 43 B NR VA P s g3 S — SexfE LS B 1) i 1)
J

AT R FH = AR FE AR MR Al R v R BN 4L R A 2 BESE TS R, f#
BV I3 A 2L R AE A RS R BRI I R 5 T = AHAE A 4L = A
ZRENEE IR, Fh@Ed ARSI TRL T A A BUICR A AT M

32 MRI5E

IECkE, ofrdl, REWETFRACTERAR,; HEsLiirER 2-1.

B 2T AME1EA, Nicolet 6700 %Y, &, H/Eseib X 2% [F#R 2-2.
3.3 SthiE&E

(1) FAA RS ENER 2.3.1

(2) ZHEREENER 2.3.2

(3) DPPH H HEiH FREE /7€ A 2.3.3
34 ELWHE
341 Z=&MEAERERRKTFE

BERMTHLEE . 28K, CEAROMARRE FIHREH5), R IECk
IO ZAE 7850 7235 5 TE AR e = IUAHAR 2, 28 5 1 18 B 1 35 At R vk AR
FIH ARG, BIFEBEINE T E A, FFo 80— & i 8] J5 R
by FARRR, aRiE b s T BRI SR, FniE T EEA K
RO IR E (YY) FISCR(R) THE AR :

Y; (mg/100 g) = % 3-1
Con Vi +CpV,
Yp (mg/g) ="+ 3-2
__ GW
R(%) —m)(loo 3-3

Hrfr Coo Co Al Co bl by s FAERMIFIKEZ (mg/mL) , Vio Ve £ Vo 7
N B Hs PR (mL) , MOREIRERRFARE (@) .

22



BEMRETEMLES ZRENRERMR

342 Z=RMEERMKK

FREUAS ) i B BB R S, — 4 (14%. 15%. 16%. 17%. 18%) JidifE 7%
TR T A, AN R G IS S IS VR B ) 40 (32%. 33%. 34%.
35%- 36%) fFHIEAINE], REREBEWHFIMA 9% MIE RS RE -

R T RS B A JE N I8 = 38 0 R VR R, TR A I B) Ja B BB AR RV

—xEHTIEﬂO
343 ZRMEERTIZSHMMKL

(1) B HO0 3 Al K v A R0 o A5 520

E=WARAR RPN 0.4 g f) 40, 80. 120. 160. 200 HJEk}, JRE&H
5], WEOLERE 1.0 h EAF T AT ER N E A 8080 3. R85, 2l FR
bR RAEEEATIE o

(2) b Lk 2 0t B T R A U 53 ZE B 5 T

15 =W R P B NERR EE A 1:35. 1:40. 1:45. 1:50. 1:55g/ml, 160
HIEE, REE, #EHE 1.0 h B NEATE 0 R A 2085 R EL
SRJE, AR B Ay TR AHBEA TN E

(3) b b 2 9t B s P A R0 43 RE ) 52

FE = WOARR 2o BB EE N 1:50 g/ml, 160 H R, JBEHE), #6n
%IJ%%E% 1.0, 1.5, 2.0, 2.5 h BIZ&AF N AT A R IE A 2085 B3 E . 2R
Je, SRR b AL AT I E
344 Z=RHEZERENEMEE Elﬂﬁxﬁlﬁlzﬁﬁ’lﬂfﬂn

BT = AR R 8 9% (wiw) I T 6E/33% (Wiw) S EE/17% (wiw) iR —
PR, 160 HBAM B A, B 1: 50 g/mL 204 T 25 SR B M ot 2 At B T
R AL A 2 ARG, AR R

(A) B REFRE 80 ZRIK. O, 1E O M Bk K 23 BN 25 mL
REF, REHE, FESM; (B) BRFERE B /KA i Bk R A
FAEHRAGYS, EMAKIRIECKEMORE, REH5, FESMHE. (O ¥
IR — %ﬁhk{?éﬂﬁ?FDZEﬂJu)\?UﬁE B, FEAR RN T A B B AR A0 IE O, TR
Y5, BB (D) BBRE /KB 1E SRR AR O B
L, FEIMN CEER A 15T, *%E/%H (E) ¥ 1E CUbE AN At 5 v Ry AR 2k
BHRA, ERTINA CEEABRE /KSR A, BES M (F) Ko
i 12 ot R K AR N B R A, TR IE CL e FB IR A — A /K VA R
G5, #EM.
345 ARG EXIEE

ZIEFIN SR, DA W (2111, BREEE A 1:50 g/mL, B3
PE 120 8P JE NN 3 mL ZRTHKEE A 5 Bl HEAE BRI S5/ TR/
I (2/1/1), BRI L)y 1:50 g/mL, 7£ 90 W #7 30 min; Wil B B 0], 41
BUARIN B g, Ry 1:50 g/mL, 400 W 140k [ % 1min J& &#42 30min.
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35 FHR5Ve
35.1 ZiRMEAERTFRER

R IE Chi A O BES DU TCHLER MR = IAR R IR R, 552 7 = AR AL U
FRAH RO o R v TR A AT 2R M 2 BRI R . S5 RSk 3-1 R, S ELER
NIRRT, a4 R RO A i, AR ATIA 66.5 mg/100 g, 1fii
IERF ZRERIAS RN 16.7 mglg; 41k RN IE Cbtl L EEIT RN, 2 8 A4 I
R, H&Enlik 35.8 mglg, BEAT AL R KIIGHE N 41.2 mg/100 g. HIBEER S
PRI S RAR R R PR AR AR R AT IE IR R R 1.6 5, BARZHEM
RS HANCNFTIE R AR R P 1 0.5 £, (HEMA R AN EEZ S THENZ
W o DRI 06 3 60 41 R A U B U (1) O 5t/ L BRI IR A — B R R AT J5
WseEG . MABRE AME RS, MIECk N 9% I, SRECCRRLE, Ktk
9% HIIE Okt — B E L,

% 3-1 IOt/ SBREITCAL R A 0 A AL 21 I 22 W 2 B 52
Table 3-1 Extraction of lycopene and polysaccharides in different n-hexane/ethanol/salt system

gy \
Tl e ﬁ;ﬁi (fg%)
TR S — 29/17/7 65.8 16.1
29/17/9 66.5 16.7
29/17/11 62.2 14.7
29/17/13 59.4 14.0
29/17/15 56.9 12.0
Fr RN 28/17/7 37.6 34.1
28/17/9 41.2 35.8
28/17/11 39.6 31.1
28/17/13 38.6 25.1
28/17/15 36.6 18.6
T R 22/20/7 49.4 24.5
22/20/9 50.8 27.3
22/20/11 46.8 28.2
22/20/13 453 28.8
22/20/15 41.9 28.6
FreR IR B 26/28/7 50.9 24.3
26/28/9 55.1 26.3
26/28/11 54.6 24.7
26/28/13 54.2 245

26/28/15 54.0 23.7
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352 ZHMEERMUER

(1) 2 RS a4 R A 2 RS R (K

M 3-1 AT LA, fE— @A, TR M2 P b L0 H
BIE R TEIN; 2 L RN 33% I, T4l =ik B E R ME A 73.0 mg/100 g;
M OBETR R HCN 35% I, ZREEEIERCKE N 17.2 mglg. BEFE OBEREE i —
RN, ZHERECE 2 R, XRENMEERE OB E B R, Al
WARBEZ K, T REUMOZ S E£R T YN EDL KR, &
SECNHM LN SN, EREML RN LR RNFC. Kk, &%
33% (W/w) ] ZBEAEIE— DI 9T

84
g1 ° i\
S +
78 - \E\
1 *
75
18 -
\g 177 I/
é 16 < /
>_CL 15 '. - X
14 1
= 75
8 T
(=)
E 651 \_
-
- ]
60 T T T T T T T T T
32 33 34 35 36

ZEEFE (%, wiw)
K 3-1 LT ot H o B0 5 7l 41 3 A0 2 B A5 3 1 5

Fig. 3-1 Effects of ethanol concentration on the yield of lycopene and polysaccharides

(2) TEHLER X T AL RN 2 A B2 p e an [ 3-2. LR Z
R PR A AT 2 AE — 5 YU [ A B PR S — A T e g R g, 4B R s — A
HEN 17% (wiw) I, FEALRMZHEIIE S RAME, 73108 74.1 mg/100 g
A 175 molg, XM TERHERFSLEM, KRPHRKD T FER T HES,
MR/ EARFI AP AR AR, ik RACHURE U3G98, HAR W40 K 1M
1 2 K TCHLER SRR R ITE R, BRI B AR W43 5 AR BRI, 1 17% (wiw)
MBI A —AME T — 2RI 7.
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60 T T T T 1

79-.
0178-: //1/

- R
X %

14 15 16 17 18
K,HPO FH & (%, wiw)
P 3-2 Bl PR S — B FH B S 2 T £ 3 M 22 AT R )

Fig. 3-2 Effects of dlpotassmm phosphate concentration on the yield of lycopene and

polysaccharides

353 ZRHEZEREZWNEZRAR
(1) BB AL 2N 2 B R 152 )

& 3-3

RN, LD AR 22 SR B H B KR in, = B %0y 160 HI,

I3y ik B KAE N 78 mg/100 g A1 31 mg/g: 4 HEOK T 160 F, Hirr=¥ri45
BT, X EF AP, SENER RS BB S, KT 5% 8%
f AR, TSRS R K. KL, %48 160 H B9 i M K AEiE— D5 .

Y, (mg/100 g)

Ehs [
80 - Lk
v
7 - 30
70 4
% o
- 25 ©
£
60 >_CL
- 20
50
] /I - 15
40 N\ . . . .
40 80 120 160 200

H%
3-3 HECH B AL RN L B AR (15200
Fig. 3-3 Effects of mesh on the yield of lycopene and polysaccharides
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CIR SV TN E TR VIEA S BN Al

HH ] 3-4 TN, BRI O T A 41 3 A0 2 BAS ZR M52 ma R, BB R hA LL Y 3
K, ZHEMFBEALZRZGRPEIG N, X2 H TRRE AR 1:50 BART, BT R
FEd 208 AR BGRRAR , AR TA RO IR EG SRR L AE 1:50 B, IXH}
FIT 10 R o TR 3 2 B DGR ) e K A &, TR A2 2 A0 22 W 308 B e K AB 20 il R
83.0 mg/100 g 1 38.8 mg/g. A, %+ 1:50 MENE LT N —D 5.

TR

85
Z - 40
-
7 T\
- 38
80 +
> / L T I —_
o
§ x T \\ L 36 o))
= . 7 E
£ 754 7 L &
=, % >
> N\ L 34
70 H /I - 32
N v v v v ~L 30
1:35 1:40 1:45 1:50 1:55
FHEEE (g/mL)

3-4 B LT A AL 3N 2 BT SR R R

Fig. 3-4 Effects of solid-liquid ratio on the yield of lycopene and polysaccharides

(3) # BN [A]X) 76 0 41 3 A0 22 W4T 22 1) f2 il

H1 1 3-5 AT A1, £ 30 min-60 min i, 5 B I [AD 2 7i £1 3 A0 22 8 B SR AR
Wi B K, 3% F T ZE AT 60 min, A4 5 IEAE TR ik BIAHF4, A 2087 AR
PRI RIRGE 1) 1) & AR B . MBI 60 min, FHZEA RSP, 343 R38N
BN, M BN AI7E 90 min I, FEARLLZIARE KA 84 mg/100 g; 4 B
[F] 120 min B, ZHHARER KN 42.8 mg/g, BLEFEAL KGR AEHEA
s Zlad 120 min I, PEAG 3TN . 1K D S ER E AL $) 120 min )5,
B BB RS AT, D ER A RO o R A S A S A BT LG R H
PRI 2N N [ WIS R) AR5 18, 1k 65 B I 1A] 9 90 min BUNTE 2.
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45
EiSIEAR
EZ
85 :
T T
T i/ . / Tk
_ % \ Z\IZ
(@)] —
o 3 9
S 801 \ =
(@] . ~
E \ >
.
> - 35
75 -
1 7
70 L v v v v ~ 30
30 60 90 120 150
FrER A (min)

P 3-5 i BLI [) S 7 7 2131 A0 22 BE SR A 52

Fig. 3-5 Effects of extraction time on extraction of lycopene and polysaccharides

3.5.4 ZERURREXIE AT RS PEIRENAISZ N

WK 3-6 s, FEEUSRBS IRAS [0 2 A 40 2 0 2 BEIR BUAS R A B B I 52 .
WIE R T 6 FACHUHENE, SEg D E M F X T & AR BRSO iR 4, L
F A FN 92.0. 93.0 f193.0 mg/100 g; BL4h, TKEHE A B & T 3KES B A C.
X T 20, SN C BURRLF, THAEI41.9 mg/g; S E MK T 5KmE C, ik
F 40.8 mglg. XEFAFERMLAZSGE T IECK, ZHSHET K.

IEAR

)

~

W EH
=

100 -

N 7

- 42

- 40

m-7%§ §§

G

] =

S ‘§ E

> - E

£ -
. >

Ny <§ - 38
40 H - 36

A B c D E F
R

P 3-6 A H SR I Xof 2 3 21 3% 1 22 W S PR 52

Fig. 3-6 Effects of extraction strategie on extraction of lycopene and polysaccharides
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355 ZIANKES T

HE 3-7 AT, FAL bl ERER AL R EEMHE RN S
FT-IR *F HHBILAE 3009.01. 2923.58 £ 2854.24 cm™t A FHFAEPER G, 0 C-H K&
AT FR . 1461.73 Fi1 1378.76 cm™ 44775 B IR BH C-H, 25 i, 1163.57
emt 1§ R R -R-HC = CH-R, IXilF B HREU A 36 A0 40 3 A2 4 I s ) 45 R 1
1465.39 cm™ L[ HL IR T AL R 7 TR CH2 1 VORI, DL 723.13
e AL A 5E TR F CH = CH-H R RN FT-IR Yo 4 R 5/ MO &
PR —E. Bk, PR PR BB AL R e R A

110

| — Lycopene
105 -T m —TLPE
w /]
| |V X
a

95 : | A /
_ N [
90 - | LAl

N
/

85 +
80

Transmittance (%)

75
70
65

60 T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)
3-7 B FRLLAMGIEE
Fig. 3-7 Infrared spectrum of lycopene

35.6 AEHEEGEFREIMEALEMEXILE

XTECRIEFE T =R 23 P R BB B i B F X B = A 2R
VEIRBLFE A BT B AL R B4R 2, FFX A B A 4L R IR AT P TS
Yeortr, SRR 3-2 fus. DURh 7, 7S A B B BURN Gl el B S BT 16
WIS, HEA14 572 40 A1 20 mL M HLIRA; BUAR, ZIEAIN S
JIT W A A WA AR T LU e P A S B AR B/, (H L R B[Rl e . =
VR 2B T A8 70 BEAT ik 1A HLVE I AR, T4 T 3R15 58 i B B35 1
F AU, B RE A LR B B AR A B R LY 26.5% . B AT LLER 1T 5
ME, —RAHZERGES BB/ AL R s T HET%. DPPH iEHUA TR
W€ 25 3 B DY AR 775 5 2 1 A 2L R LA RCR AR — 2, X Rg2 T 1Y
FOTERT SR B AL R G BONARE , I RIRI A e A .
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*® 3-2 AN[FFREUTT AR Ry A IS xS b
Table 3-2 Comparison of yield and antioxidant activity of different extraction methods

HHER RIPUGRE PREUNTE FALERASSE DPPH (ICso)

AR T v (mL) (°C) (min) (mg/100 g) (ug/mL)
SN PRI 12 40 125 64.1 3.42
P e 40 30 30 74.0 3.38
T A B $R EX 20 45 31 83.2 3.36
ZIRAHASL 10.6 25 90 92.0 3.26
3.6 /hEE

(1) BRI T =M A 2R 2 RSt 26 700 B s v 2 A0 41 R 2 WEAE L 52 o 45
BRI, ARSI RERUE M K. ML AR E A, A R A
RREAF ;s AN NIRRT, 2RO T .

(2) BT ZWAHEREMA R MR mME R, 43R ER, MAERA
RARA 9% (wiw) 1E CL4E/33% (Wiw) LFE17% (Wiw)BEFR S 41, f#H 160 H
JRRE, KRB L 1: 50 g/mL B 75 BRI IREE N &R 90 min, FAHLLE A2 HE 1S
R, HAERRE AR 2 2 50405 A 2 58 (I FE L R .

(3) @I B 2T A6 45 BB OR = AR AR B N A I SR A .
FAHSRELYI Y DPPH £ ICso {1 3.26 ug/mbL. =AM ABUE F AL R EET A,
ZHEEEEET M, LU T FMRE R E ML R ML RIS .
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BAE EHE=REENEMREFEMLEZMSENM

i

91\-'

41 3|8

ST = WOMAR I I T DU R 80 A in 213 I AR S R, (H i T o 20
IR USRI AN ARG 5 11 T A I8 A AR s A A5 I 22 0 ) SR BOSCR By DL,
NHE— IS5 BRSPS UG 2, AR B R i i B —WOAR T A o B 4
WU AL 2 A 22 0, Gl Bt — 2D 4R v 2 n 21 3 (45 SN R 20 B8 4 = JRORH A LA
B PRI R I f o 23 A T A B = A AR 0 2L R A 2 ) 32 R
7 Ak, IR HAR T O LU VPG T R B = VRO A I AU R AR
T

42 wMRIS5(LE
IECkE, afral, RiEEmE TRt TAR AR
e kA £ 2-1.
Nicolet 6700 2 {8 B iH-2T 7' 143 36 [
H TSI AR AR 2-2,

4.3 DAL
(1) FALL R E =N E W 2.3.1
(2) ZHEM&ENE N 2.3.2
(3) DPPH H i iH FREE 7l W 2.3.3

44 KBWHIE

4.4.1 BEHEN=REZEELTIE

B, 7825 ml FZIERE NN 160 H 0.4 g KIFAER, 1% BAEE
B A - AT IE BRI, s iR G AR S5 JE B T 45°CoKiH 90
min. RJ5, K 9% (wiw)1E S EE/33% (Wiw) ZEE17% (wWiw)fEFRE AT AN 41%
(wiw) B FKENBIEER H, FEES R RS #IRs 10 24P LUE 52 &7
fift, SRIGE IR N FE 90 208 UE R =AM R 45 . )5, B IEA YL 4000 rpm
B0 5 B DR AR 73 B, R AEAH 2 B S8 U 03 R G TR AN A AR AR, SR
JEiRHE S 3-1. 3-2 1 3-3 it EA AL RG2S ZHEAF M .
442 MHI=REENTLZSHML

(1) PR At 2 00 B A5 R o B ) 5]

PREUE S 160 H 0.4 g AL AR, oalIMANA4ERmmG. RIRH. HEEE
. AJE AR %8 (1:1. 1:3. 5:3. 3:5. 3:1) AR EA#FT 45 °C
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KA 60 min J5, MIAEERTCHLER. CBEMIECK, BAEWNE, B
W TEE S, WEFRMLRMZES R,

(2) pH X 7 fifi B A 3803853 B HL ) 5%

FREL 160 H 0.4 g F /0 Bk R FE 2 1 R HE, 43751 pH 4.5, 5.0, 5.5,
6.0~ 6.5, 45°C [igfi# 60 min, H AP I,

(3D g FE 00 5o 25 0 Rz VA 2850 R L 1) 5 il

FREX 160 H 0.4 g Z 0B SR RFE R pH 6.0 2200, 47l 0.5, 1.0,
1.5, 2.0. 2.5% RiHEE, 45°C E# 60 min, HAaL B L.

(4) P ARG XS 36 i B s A U 43 R X ) 52

FREL 160 H 0.4 g B0 R A0 2% HCHEE, pH 6.0, 2> 5T 35. 40,
45, 50. 55 °C figfi 60 min, FLAR[E L.

(5) B AARNT (8] X6F 7 i B 5 A 2808 73 A5 B D 5 i

FREL 160 H 0.4 g Fhh S EF A 2% HACHEE, pH 6.0, 45 °C 4 7R 30,
60. 90. 120. 150 min, PFCH| =VRAZERUAR, REHATHEMLEZMZHEN S &
M5E o

443 LI5NEETHR

Vi s MU U 0.01 o WLAVEIR A A4, I WS, A
J& TR 1 mm B0RE o 383 P 2 A LT AR R R R R R R0 S
S, 7E 4000 % 450 oY N HETICE, B T BRI A GHE, K
BRI R AT H T S 791,

4.4.4 AEIEENGERIXTEE

Xof U TG B —B0RH < = B0RH DA R B B — VA SR 5 R B et 98 i B s vh 25 i
EMZHESEIUE T . BE4H B =R SAERUELS: i 0.4 g F Al R K
M 2% SESEEAE 45 C ML SI4EEE 240 min JE NN CLENERI 2.8 (2111 JRE
WA 12mL, BESIHEE 120 0B EERE 4 5 2.

45 LER5THL

451 BERHEIIZREILZSHMUER

(1) P bRt AL 0 41 2 R0 22 4 1 52 i)

T VURN vz N T RAR PG M A PR B I B AT LU, 25 SR 4-1
Fraw, ANFEFPEIPIEEN T AL R A 2 BN RE . MBEMART S, R
J 7K At I B BRI A9 210 1) 35 At £ 2 A5 2t v » T AR 1 B9 ) AR FH LR T 2R
Fe i » Ranveerl 1A 00 5 i 0 % 5025 i 40 2% 7 T EL £ 4 2R iR 2 1A 8 5 A 2,
FIEEFT LR KIS B AL R R BCR O RNERIE, e in s, FHRME
BA s e, AR =R s, MEMEARRE. —1
A B8 A JER DR A D A B P 2 A0 2 B - B R AP g R, AR R R R A R 79,
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NG R AR BE AR AT T R, 2T 4 s BRI AL LU R &, T
IR S

114 - AR S
\J\ NN £ - 70
111 4 /T /T .
S &
% 108 A T £
E \ I - 50 5
- 7
> 105- _
1 / L 40
102 - X
30

R RN WEERANR ARNEA
7R S
Vo] 4-1 BRI OH T AT 20 2 BB 1 B
Fig.4-1 Effects of enzyme types on lycopene and polysaccharides
(2) TR & Ml 2H RSO0 B BT 0k 20 3% A0 22 0 R 5
55 i A BSOS T 0 2L 3 N 2 AT AR S G ] 4-2 B o (R SR BEAN £T 4
REFHIH AR, WAL BRI IR M fie s, 3 WA R iEE 7 i 41 3% A4 X
AR EAEH 2R A4 R BRI SE g N, R YE R AL 2 b
RO R R 2 . A2 i RIREE AR N E BG4 IR B R4, RE
i FIT S XA 21 B0 5 i 41 31 22 b — B SR DUBCRAR . X T2 08, SR B A
HIERECE . B, SR EE bk oy e K et g o

14 [ e o S e A 1 B
2NN %
111 ?/Q N N %
— /\ ,,\ 7 60 7 7 %
N %% % % % % %
£ AN | 5t 50 o 0 0 0
2 1 NI“TN L
a9l 1 . N S
A | N N NN
NN / o NI NINN
NN N 9 NIANNNN
w1 N N N TINNINNIN N S
1:0 3:1 5:3 1:1 35 1:3 0:1 1:0 31 5:3 1:1 35 1:3 0:1

TREHRLLA (wiw) RABH (wiw)
P 4-2 VB Ml ZH BSOS 7 A 2L 3 A1 22 BE SR U S2M . 1:0 SRKME; 0:1 9% 25 B A Mlg/ 21 4k 3R 1l
Rl 24 R E A LLeh 3:1, 5:3, 11, 35, 1:3.
Fig.4-2 Effect of compositions of enzymeon the extraction rate of lycopene and polysaccharides. 1
Pectinase; 7 Bromelain/Cellulase; 2 to 6 are complex enzymes of pectinase and bromelain, the
rations are: 3:1, 2:1, 1:1, 1:2, 1:3.
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(3) G i pH X HEEL TR Al 41 2 A 2 Bl R 52 )

LRI pH X AL AN 2 BE R e an 1 4-3 B 75 pH 6.0 B, 3
BTN 2 150y Bk B i KA~ 111.7 mg/100 g A1 53.3 mg/g. XAl HER
FH T SR BT H SR R P A 458 T LU AE o B P R v e 2 T TR R v i o 4 (B0l 2
LRI R MR E . R, 3 6.0 VB ERER pH 347 T
— P

115 - A & |
] NNEZi - 55
110 4 ZZ\\
- 50
_ F I
5 ] 7R\ ) 5
. 7\ 7Z
2 \ =
>= 1007 - 40
1 v
95 - 35
\
90 L+ . . . . —- 30
4.5 5.0 55 6.0 6.5

H
4-3 pH Xﬂ‘?éffﬁZI%ﬁD Z BRI S
Fig.4-3 Effects of pH on the yield of lycopene and polysaccharides
(4) By EOR AL %A 2 A

eI ROESITEAR VI ES XS RS- AN VS NN N & P 5 T
CLFM 220 F I R T Bl R P52 P 8 T S M 0 e 2% I R PR PR JEE A i — 20 3
T FEAR . 7E 2% SRIBHEAR T 05 2038 i 2L 3 A0 2 68 BRI B fe ey o 04
FANZHER) = 55 H 4 125.0 mg/100 g 1 56.1 mglg. XA FEA H T RAKM Bk
J, SRMHEAN RE 50 A B T i R T AN L BE T A v A AR B2 PR /K i 3 B A
AP E AL . Ranveer BYUAT Munde®OMBIRIE 7RISR . Kk, #EEI
A, 1EFE 2% AFNEAEERE .
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' FAMLAE | 57
126 - . EZ
7 X % N I
123 + 7 L 54
G —_
o o
g 120 {\ g
[@)] ~
é 51 >_n.
o 1174 {\ B
7 7
114 - - 48
111
45
1.0 15 2.0 25 3.0

BE (%
K 4-4 ity 500 7 i 21 3 A1 22 B4R 2 ) S
Fig. 4-4 Effects of concentration of enzymes on the yield of lycopene and polysaccharides
(5) B ARG XS Tt 41 3 AN 22 BlAS 2R (1M 52 M)

WA PP T 2 X 7 i 21 3 A 2 RS R IS M G ] 4-5 B o 4L s M 2 15
FBEIRE 35 TH w2 45 Criy g N . HBEHER Iy 45 C I i 20 38 B i K E,
P23 )y 125.1 mg/100 g. 4iEE A 50 CH, £ KSRk 3 K {H A 58.7 mgl/g.
SR, ZRETHi AL RM PR RYEK. X T il s8>
W5y R B SR B i s PE RIS, BRI T B AL R M 2 IR . HERRe
FE, 1L4F 45 CAEARAEBFMRTE

130

) F ik
N\NE#; - 60
125 - |
T\ T
N\ 58
120 - ]
S N\ -
: L 56 ©
S 115- E
£ . :
: - 54
> 110- _
\
105 - N
100 _ ' | | )
35 40 pa - +
EEfRIRLE (°C)

4-5 AR FEE 0T 7 i 1 3R A0 22 B4R H A S
Fig.4-5Effects of enzymolysis temperature on the extraction rate of lycopene and polysaccharides

35



BEMRETEMLES ZRENRERMR

(6) Tt IAR IR 10 X6F 28 30 21 25 R0 22 A 2R f 5 i

FH 1] 4-6 T N AR IR 1D 6F 9 A0 41 3 A0 2 B AR AR SR se 45 51, R 2 I,
A 4T 3% A0 22 W8 (0 BE AT ZR7E — 7 P90 1B P o 5 AR T ) ) A T 1 K5 M A
I (8] 9 90 min B, AHLL 2 AN 2 05 1915 28 73 )k B 5 KA 127.0 mg/100 g Al
59.8 mg/g; 4EEMARE L 90 P LUE, TN R MR, SRR
THEE o XA T /AL R A [ B AR AN S R ECE A R A, =
AL B AT KT BRI 15 58 PR I8, T s P 22 B3 F 3 P A A R ARk 31 T AR
PR, R AN 8] 52 >4 90 min.

U &#max |
130 - T\ NNEZ L 60
T
7z\IZZ\ I\
125 4 EZINS
- 7NN -
S =)
S E L 54 &
?1% 7 52
N’ 7] - >-D-
S\ - 51
7
115 -
L 48
110 L _ i . . L 45
30 60 90 120 150
BEAEET 8] (min)

Pl 4-6 Tt PRI Te1]Xof 2 36 20 2R 0 22 W S ) 5

Fig.4-9Effects of enzymolysistime on the extraction rate of lycopene and polysaccharides
452 LIIMKIESHR

FEIX TR FE {8 Lk 20 A0 61 TR B 4l B — AR AR L B AR 4L R 1)
SN RB W AEYIBEIR . AR WE 4-7 PR, FALLFARE S BRI AR A
BEHENFMLES %, FT-IR FHIILE 3009.01. 2923.58 F1 2854.24 cm™ 4b )45
TEMERIE, FRHH C-H LB AT AR 225, 1461.73 F1 1378.76 cm™ Ab477E I i&.
(1R C-Hy 5 i, 1163.57 em™® I&/X3% i X-R-HC = CH-RBY, XiiE#] T $#2HL
T E R R AN . 1465.39 cm™ 4b ML RGN T R/ FHLLE ST
CH2 11 V XFRR T, LA 723.13 emt ARO[ 58 AT AR T CH = CH-H iR 30 .
FT-IR Jei 145 5 M = i P FR B B A 4L R ORI (E A ¢, 41 Rahimpour
SRR . R, AT DUIE BH B4 Bh = WA A 2 B 4 I T 4L
%, RIREEAREBIR T RIS
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110 - — Lycopene standard
T e ——— EA-TLPE

105

100

H H LY [ H ’ ",
\ § [ v F [ - %
: ¥ £y U
95 o H HH Y RY .
Y VE Ve ;

90

85

Transmittance (%)

80 -

/

3009.01

75
3467.73
. 1377.68 koo

70

1 2854.24
202538
65 -

1746.38
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Fig. 4-7 FTIR spectrum of lycopene
K 4-7 FALLEIN FTIR 1

453 AEHRENAG AN DPPH - ERRAESIxTEE

T I LU AR Bl =¥ A S AR RO R BORN B B = RO A A TR
i R TR AL 2R AR 2R, FEX BT RAR I I A4 2SR IEAT T Pra s P 2
BT, SR 4-1 o, X =FMopidd, SRR E, B A AERGELS &
T AT FIBERR G, A RN~ &N 127 mg/100 g, L 4H Bh =5
SEFTAS BT AR LL K R 38.7 mg/100 g, b =VRAHAEEUE 753 = 35 mg/100 g.
K FH DPPH 53543 7355 BT 43 21 1 3 5 21 2 RS2 U= P AT B saAb i, 45 R W
Pt 4 Bh = YBURH AR B B P2 010 1Cs0 A 3.18 pg/mL, T B4 Bh = 1557 S AL
i3 20, X0 Re & BT &Ema =0 7+ RAE U 1L, i/ DPPH H
FH 15 Bk e 184 n(es

R 41 TR R PO ERT B

Table 4-1 Comparison of lycopene yield and antioxidant activity

. DPPH (ICso (EES
AR (ug/rr(wL) ) (mg/100 g)

i A B =W S AL 3.33 88.3

=R AHEE Y 3.26 92.0

Pt 4 BV — YA 2K HY 3.18 127.0

4.6 N

(1) WFF T Eg 4l Bh = AR R B b e B AL R M 2 228 N
2% FIRACHE, 76 pH 6.0. BEARIGIE A 45 °C 268 FEFMR 90 min, HIHL ZME
W23 5l35 3 B K AE A 127.0 mg/100 g #1 59.8 mg/g.
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(2) EAELADEIE TG, Frs Bl m o s e A, SR
FEANRERIA T AL R o

(3) WHFT 1 A B WM 2. = VRORH 25 H K Wi B = 9 70 5 2 B =T
T AR B A B P AL 3N 22 B o 25 SRR B A B — VRO A R SRAS R 7 i
ARG REs, HtE s rtRT.
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B5E EHHEZREENEMREHEEVNLSENER D
Hr

51 31§

HAT, mai R SR OB BTSRRI EE AN, B
VAR SR HLT 3R A5 (0 T A AT 2SR b B VAR 2 B & B v s LI R OGRS O
W2 WA T T, AN TS ) e G MR R DR G0 BT AL M AT 41

RFLI BRI R — R RN T R T8 2 TR BRIEC MM ( B, T PR 1
WEI, TR IR MR rh 2L 4y, TSI AR 5 2 R 1 4 s A, 7E
FLSRY 5 B Al Ak b A 36 732 1A 7 A BE088), F T 3% R I AB-8 B AL IS % A5
UL, A2 TENLERAEAEISEm, 7T LU T Sh AT 25 BT 343 1 26 i 40 5 AT
LW AL 58789,

T B8 = VR B T8 7 B W rh AR IR SR AL R AN 2 0, BRI /AL B %
BEA B HEAT 7 00 20 B0, (BRI & KRS 445, X ST 5
(TR AT 22 R AN 2 BRI AT BRI A B Alifh . A% 3 Bk Y AB-8 KL
HE ot BT SRR (SR HEAT A B AL T, I e 2 B S B 1R

5.2 MRS
7 5-1 SE5G 24 it Sk
Table 5-1 Experimental drugs and reagents

SRR 59 72

AB-8 DALl R E B RGN 00F 5C B
D101 PaniiEa KT R A AL 24 A0 7T BT
IR AL syl TR A IR A F
IETEE sl RETHE TR T A PR A
i Iy Hrat RN & FHRE A T PRA

#* 5-2 LHIWK
Table 5-2  Experimental Instruments

E AN uvEss AR
ZIRAX N-EVAP 2:[# Organomation /A &)
e i% 28 RAX R-210 BUCHI Labortechink AG
T P I A KQ5200B LT A PR A A
e VALIRV S/ i1i- 37 UVmini-1240 Sy AL A FR A PR A 7
JEHTHE ®10mmx20cm B a2k LR P IR

53 SEE
(D FLRS=EMMEW 2.3.1
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(2) ZHERI&ENE 2.3.2
(3) DPPH - i&xgE 71000 € U0 2.3.3

54 SRWHE

541 YIRS
KRR R B AR 4 Bh = AR R B - N AR =, s s R Ik 48 2
ARG A TR OO L i T TR AL, RS 3=

54.2 WAERITIALIE

ST AR A 220 5 B e T Y TR AR — SR 2 5, B DA R AT R 4% DA 2D IR
HAT AL . TR R AL T 1 90 A B A -

(1) OFRRE: Fd & RN TR IEAE S A 95% M SRR, i 4B
TR 10em 247, PSRN S G =I0ifE 24 h;

(2) K MHZEBKREKES — DR Ks e, RN KIS

HOE B BANE SlER
(3) BRYL: RBCELFIN 5% I RN RKBEE MM e, =i 8hJa, &
SOKGEAE pH gt

(4) Tk: FH 5% NaOH 28RV 5 FIM g 8 h &, F 281K R S bk
B g 22 H K ) pH Ak

543 i FMRAEHILEIL

BORAGZLR MG 20 g, HL SmL ) LM CERVEM AL . 4 40 g TEALLFHY
AB-8 UL EMTHIE E A, B0 M IE kb, Frselimis et s ik Sk:
PR 3:2 (VIV) (RS WEN, Soa ARG . WCERTIRZL BT 7y, A H e 2%
RAREIRGG B 3& &, B VKA R, 28 — R F 20 R Fh R v, e AL
moE, FHEIT SRR RNE R,

5.4.4 SHERALREHRSHR

(1) FEhhZpEm

SR FH KT HE IO 26 it 22 34T it (oAb B . FREX 20.0 g M AE S 5 mg/mL £
PR 40 mL A 100 mL #EE IR S), JEAE 38 'C, 150 r/min 2544 T BIHREIR
A 2 h, SRJEUREHE, WERERERIKIR A 5-1 A1 5-2 Il e it (28 il 22
PEIR

Pt (%) =(BAHT A peiA ker)/A pkei*100% (5-1)
WRZE (%) =(C pen-C ners)/C pei*100% (5-2)

(2) iz HEbREE
FIH Sevage ik Z:frE EPY. EZHEEB P MBI 4:1 ST FIIET
W YR S I TS 0 48 50 Frh e 8 B B A R AR YE Ja O AN PR T O TR
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K, GrEIEE O BB E AR
(3) FHAZHEN e Dib%

B 5 g BB A H 2 BEECH Y 10 mo/mL 2 BHE W 18 RN K 28,
VI CEEIRE N 30%, 4 C N 12 h, B3REHUiEicN P30, MKik3sHE,
43 7#453 P50, P70 1 P90,

(4) WIS L5
HURE S 2 mg 3T 5mL Z&4KH, B ImL S BRSNS [R]94
J%(0.1-0.5 mol)f¥] NaOH 3 2mL, FHInA 80 umol/L NIRRT W 2 mL, 1RA
5], B 60 min JEREAT AR AT, SRAS IR i R S R RSO A A 1 R A AR

55 ZR511HE

551 MHEMESUWEMLER

FEZ TR TR A &AL 5 B ER A 2 M 5 i 22 031, J8 e I 52 1) i
B ECAE T, ME &40 20 B8« B AL R I AR 2k )2 M 44k 5 1 45 SR an &
5-3 . 20 g TR RN IEZ: AB-8 UM g 4lifh 5 a5 81 7.8 g B AHL & i
o AR WA T EN, TEDMRREES N RT.

% 5-3 HEE A E hh 40 R R
Table 5-3 Purification of lycopene oleoresin by column chromatography
W (gD TR A (g
20 7.8

552 EMEZPENSNREHSTH

(1) % WH M o 45 3

T 2 AR I P S B2 AR, &R & R m e m T~ — B st
Rk, E, ST it KA . AN [F 7S K FLA s PR B e o T i 22
B alifb i AR P E R SR R M K, e B IR AR AR 1 o b2 T RRUR 2 (1) 25
Mk B =02, Sead e HL AB-8 Al D101 1 Fh 43 W Mtk A0 k: B A 4 J5 A [ )
KA REHEAT LA, SE36 45 SR an3R 5-4 v 50, KILW AR AB-8 A& 55t # i, D101
AR PER S, AB-8 FIiE (0% A 78.28% W EALT D101 #ifis, H.ZWEfI1R %
WA AT, TR AB-8 7 7 22 K M (b IS .

2R 5-4 PR TR AR A € ROR

Table 5-4 Properties and decolorizing effect of resins

Rt B Bt (%) ZHEPRE (%)
AB-8 g9 78.28 25.33
D101 BRI P 61.43 23.43

(2) FHAZHEM RO R
HHZ% 5-5 A%, SRHX Sevage VAW R IR, B SCIR A N, B AR
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MZ ST PR MBE 2 B K MEE 6 XLk )5, AR EREETRE. Fit,
KA TERE AR, 52360 6 JOSURERAE, DRI I RBRRIAT] 79.87%, ZHEMN
PR A 44.23%. B EGE 6 R, HFRAERNEREA, R
KEM SRR X EEEE AR, BT S BRI IE 2 PR 1 %
HHA.

2 5-5 Sevage =M E
Table5-5 Removing protein with Sevage
SR 3 4 5 6 7
BEAZE (%) 50.78 60.12 70.08 79.87 82.13
ZHERE (%) 18.21 24.12 30.34 44.23 50.09

(3) FwAZHEN 3 i b4

T 2 WE I 0 TR 25 RN 5-6 Frs . 455 P30, P50, P70 A1 P90 HITE
s~ 0.3, 0.8, 2.6 #10.6 g, HH P70 FrffiliE k%, X&H T2 LLFpE
REMEG, HEET K, EAGKE R OBEERH RBEUTIEM X 7> 7 BRI £
Wi o AERESS Rt Z R AR R, ISR O TIAR— e REE e S
ZHE TR B B AR R 3, e T Ui T H o I 2R - AR R
ZHEEE, 458 P30 VI Z RS Elm, X2R S iRinorgfs, Ny
T FRRE AT — B g v PE 2% RV ARAE 30% LBV, T 2KV PE K21 FRLEE T
TE K.

% 5-6 BHLWEI FUTIE

Table5-6 Fractional sedimentation of tomato polysaccharides

L DUE e

(g (%)
P30 0.3 64.8
P50 0.8 55.1
P70 2.6 63.5
P90 0.6 52.1

(4) WIRZLSS

7k 70 3 8 1 P MR ZL BRI R AR S8 15 A7 AE = MR e 4 4y, LR R i 2 7y
TP =R S5 AL T 5 MR ZL BT R AR IOBE, TR & i BRI SR ZL A fe K
K e, il T 2 IR eSS AN BERREAFAE T NaOH V&V, Rk
AR ZHE S NIRZ BRI TH NaOH 2T LLIE 2 0 2178 & T R K IH
BRI o FFIEEL P70 BEAT UG, 45 RANE 5-1 s, 4 NaOH K JE M 0.0 42
A3 0.4 mol/L I, TR AR IR RGO, IR B 2 7t 22 1 T S5 IR
ARV A RN, T RUAR E I 28 &, e b T AIE W 28 0t 22 W B A A 5 AU F
ZAZHERMI S s 4 NaOH IR FE I 0.4 mol/L I, YR &I S R IR C s K 2R b,
BEBLR U AR BEIRE T, i 2 WA RE S NIRZDIE B &40, w2 LLim i) 2 B

42



BEMRETEMLES ZRENRERMR

(1) = MR e 45 7418 21 NaOH 43 I S

—— R
—— FanEHE

.\I
\-
\-

0.0

1 1
0.2 0.3 0.4 0.5

NaOH¥RE (mol/L)

0.1

P 5-1 NaOH % 5 Xt a5 IR BTt K ) s il

Fig.5-1 Effect of NaOH concentration on the maximum absorption wavelength

5.5.3 &SRS AIE AL

AlALHT S 1 0 2 B DPPH 135 B 1 FH an Bl 5-2 fitzw
JE I Z HEXT DPPH « HATIERREH, HIRERF SFEMIKEE R IEAR OB . 2iLAT
2 BERITRE BRBCR W RAC T 2040 S5 1), 2EAL AT = 936 0 22 B K] DPPH B Hi &I B
JIH) 1Cs0 {H 53719 3.43 1 4.37 mg/mL. X Yt AE AT Rt B2k 1B /s PE e
e EBI R, FMEARAREES, RABLFRETE, BAIE LK

TR LA .

60 -

50 -+

40 -

30

BEHRE (%)

20 1

10 1

—— L]
—— A5

_— E?%/i
/

Fig.5-2 Scavenging activity of polysaccharides on DPPH - radical
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56 N\E

(1) WHFC 7R EATIE S o 20 20 AR REAT 4k . 4 RRN, H|ah4l a0
R’V AB-8 RUM g2tk Jm I 13 21 7.8 g (AR L1 R AR

(2) X &2 B IRYIEAT it BREE M TR SE Tk, 3R19 7RO
AFRIEAZRE, JEEAT TR . 45K, AB-8 B KFLM g i € R0 R
LT D101 BURSLMfG; Sevage ikFrEE AR 6 IREE R Ecdf; /- UTR SEK 3k
87 4 {7y, Hrp P70 A B MRS on MR A REN =
R TR 45K o

(3) JEII XS L AiAb BT 5 B A 2 Bl DPPH TS BR AR, A IIAAL HI (1 7 fif
EZ AL AT
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F6E HFiLESRE

6.1 %5ig

(1) BFFT T Bl g B SUK A BB n B i rh B A 4L R M 2 BRI T 2. 45
REWH, 7F 31% (Wiw) LFE/16% (Wiw) BEFRE 481, M HECh 160 H, FHR
tboA 1:40 g/mL, #EREY 90 min, JRAEENRIKEE: HEEAM 1:1, R
9 2.0%, pH 6.0, EEAIEEEN 50 °C, BEARET A 119 min i, FAGLLER A ZHE
S RIER K, FKME 254 15.69 mg/100 g F1 77.16 mglg. JEIEASFIZEH K
Pt 0T SRR 7K A UE BR T SR IR I R 98 55 B 1 T 2L 1) T 5 T 7 i 41 2R R R
s PYEREET Z MR RGE W i K. SYEANEXT LG, B BhSUKAH BT 3R15 1
TR MZ G R I I =

(2) WAL T = WARSRECE A R m R B L XA 2 0, 45K, hR4A
FA 9% (wiw) 1E S 5E/33% (Wiw) ZEE/17% (wiw) iR — 41, # i H %k 160 H,
BIREL N 1: 50 g/mL, ZIEHE 404 90 min, 7EIZSEME T, B EMLHER
IR K L 6 AL TR B AH DL A 0 AL R 1A R % e il 41 32 N 22 B 1 5
UL NI VR R RAW b 722 VTN TR G Rl EES TEA RS S e o s et A PP O
ST ZHEAN SRR, BB RUN A B R ER R R, SRR, =
AT B U 2 B 1

(3) WFF T Bgsl Bh = AR R B A il h B R 2. 5 RR, 1E
2% FRCHEE, pH 6.0, BRI N 45 °C %41 FEE# 90 min, FHALEMEL
BE2> 5 2 Fe KA A 127.0 mg/100 g A1 59.8 mg/g. &I {8 B 21 ARG A6 ),
S5 R R I R EG A RE R A0 2R IS5 05 K B deT Bh = VAR BEEL . = JRAH AL
N B B = 15570 G 2B B 0 3B 40 X153 M DPPH « &R AE S EL g, 45
T, BB AR R BUSCR et

(4) B, KI5 =MUHZE GRS B FAHZE R & AT JE ik aift, k15
7.8 9 T KMk, Hk, 7T 7 AB-8 BUFI D101 B4 i Fh K LK P44 A 5ot fr
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