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Abstract

In this study, Rattan (palm cane) was extracted by homogenate-assisted extraction as raw materi-
al. A research has been conducted about ethanol volume fraction, feed liquid ratio, homogenate
time, cavitation time, cavitation velocity, and the instrument shape in order to find out the opti-
mum parameters. Moreover, the mechanism of homogenate-assisted extraction was elucidated
and the stability analysis for being heated and being UV irradiation was studied. The experimental
results showed that the extraction solvent is 60% ethanol solution; feed liquid ratio is 1:14 g/mL;
homogenate time is 210s; cavitation speed is 200 mL/min, and cavitation time is 70min; instru-
ment shape is pyriform shape. Under the optimum conditions, the extraction yield of total phenol-
ic acid from Rattan is 4.32 mg/g. The total phenolic acid showed a better stability below 50°C. The
content of total phenolic acid was degraded 25% after being heated at 90°C for 12h. It had a better
stability with being natural light irradiation than the stability with being UVA and UVB irradiation.
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1. 518

AR I (Rattan) B AR R (Palmae) Fe ) J 184 1457 DI ] H7 -RE P 40 K 40 24 H (Principes).
B[], R R X A R AR AL 2 —, ARG S A TN AT KBy
PTG, PR ta B, B ATt ILEL) 210 K& 2800~3000 Fi A [2]. KRR RME M H A
RKEZ . REKR ARG HMMAM IRV R, TS Z A AR I [3], PR B SR e
MOy “stae T [1]. BT, FERS T R s ARESE A BRI, A N THE4],
X T A (I 7T 2 BRI T o BRI A 2 DK T AR AT R4 ) AR 5 2L B R0 A AR MR i s
X AARB A GRAP AR BRI A 45 38 AR R M BRI AT AT A — s A2 EARIIEAR, T H, BRRE Rk Re s
FEYERF RN AT, SRS AR ROACH [F) B 55 50 2 (R FH AL et 5] -

[ A TARAE A D 25 BRI E I RIT FE LD, AR B rh AL, IR RS, SO, K
R S P TEF[6]. A SCERIRIE R AR SK - BESR OV R A 2 A o 0 25 B AR I (7] T
X T AR HE R AL 22 B3 2 T BT T2 LA

AWML, BRHEEE R R S AR BRI B MBS, s kR A 2,
PR PUREE RS Pulti oSS, CHoBok 2 I AFTEL, 2. R, otk
JEURHRI L S AN S 7 AT )iz BT [8] -

A FEH H KT ST HRIEM TR SRS SR, T SRR A P B R S (B T IR) -
TP AREAT T SIS A S R S, By BRAR ) TR E AN BARR E Pk EAT I
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2. SEIE
2.1. MRE5{EE
R R IRCR A B A, BTN LT8G, KT G AR BAE A 8085 B S EUR R .
HANUO-1J2 BY5HL(ERFDOEICE A IR A 7)), RE-52A BY s 78 KK i i (L 5 v A28 ),
SHB-1 B PR /K 202 H 35 23 8 O N KB T 5 BR A ), UV-2600 55348 78 mT WL 4306 6 FE 11 (Shimadzu,
HA). UVA. UVB 54MT & (CHIH special TL-D 20W, ¥ *2).
BB TR IS B E 25 S A i e B, 203 KT 98%; AR5 M = = 4 b4t

22. KBTE

2.2.1. ¥RHABRBABRAOE 5 7%

A TR AR PR S 235 0 2 KRR R SR B T B R 1) & B (9] DA BT RROWbRE i o FE SRR
TR 5.0 mg Fil 80% B 58 AR ARG i 25 2 100 mL ATRRUE % 2 43 BB BUbRHEf% #:3% 0.00. 0.10,0.20,
0.30.0.40. 0.50 mL & T 10 mL B ZEREd, HanlnA 2.5 mL H4i/K, 0.5 mL #EAKGHF1 7.5% Na,CO;
W 1.5 mL, FEMRAIGAE 45°CoKIB N 1.5 h J51E 765 nm AT LI GAE . WOG il 5 3% & FRRIR B 2k 1tk
[, f5FruErZEN Y = 3.672X — 0.031 (R* = 0.999).

FESIRR a0 E3R 59, R 28 W R A B B B 1.0 mL, FE4r BN 2.5 mL #B4i/K, 0.5 mL fEAkik
FIAN 7.5% Na,CO3 ¥l 1.5 mL, 784 IREIJGTE 45°C/KI I 1.5 h JG7E 765 nm AL el . FHit5
PEELY) h S R (18 & TR M 5 (mg/g) -

2.22. ARGEZHRISGE

SVREHEHRICR FH HANUO-1J2 SJ 2 BL( i A2 A IRA D), ThE 2y 200 W K % FREUSR AR g
F10.0 g (ZF) LA LG 1:10 g/mL NN 60% B, SIARHL 3.5 min; AR5 R kL 5 A UA L
2 A HI B N (AL 300 X220 mm, A4 1 L 20 ) A IALIE 200 mL/min ZE 6 AEE 70 min. ek
eSS, MK 2.2.0 TURTIR 7 VEAS I Iy R 1 B TR 24 B (mg/g)

2.2.3. IFHREER IR BVIS B S iR

4 2.2.2 TSI T #Feoe Yo, RS 5% & ISR R R Iy B2 $2 U B4 25.0 mL 3t 30 #3730l &
T 50°C, 60°C, 70°C, 80°C, 90°CZ% M M- GIFATHALIE 25 h, DAZEiR(25°C) MECIRIAE MR, 5
B 5 h BURE 3 MSF35ME,  7E 765 nm Abil 5 FLIR % BE  F S PR U Y S B R & &2 (mg/g) -

¥ 2.2.2 DU TeRE Yo b, %5 2 BUE A R I R HE U B 43 25.0 mL 3 18 4343 5ill
2 HMT UVA. UVB “FAT G4 IE S 30 cm AbMRES 20 h, 45 4 h BURE 3 YCSEXME, LU N HOGVE X iE,
I HAE 765 nm Ak (W' FE I3 S B EUAR 1) Y 2 5 B (malg)

2.2.4. SERRBURSTINSE
SEIG A EIORE = R I ME, B p b 2R 48 Excel 2007, P < 0.05.

3. ZHRENH
3.1 ARBEAES

SIFEAEIUAE BT A RBUES U1 7738647 [ -, A2 dm sl A HUA TR VR 8, A R T 20 i B A
MM RO . SRR R BEAT R A TAC B, AMERRAR T R AL B REAE, 1 FLIBE S 1 AR AR R
TR YRR TR, BRI Ry . AESREEIOT 2R 0 RUE SR A, BT
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ARAESN FI(E T BE) A TR 5 V00 ] A A A T, R R VRO R B, T P A
BV = AT 2R o AR R T R AR SRR A S PN L i AR VR e S S T O PR AR
T HHT IR RIEAL S, TR RBI SRR B R, ORI e AR R . BN R AR =R AR T TRt
17, RN, AR AR A T D SIS AU T AR A AT A e .

3.1.1. ZEHFR S B HEREEL IR IR
R PR 10.0 g BRAE AR (4 T) 35 7 6y, 03 20 0l DURR L 1:10 g/mL, 544535 %04 30%, 40%,

50%, 60%, 70%, 80%, 90%[] LEEETRIR A, TR NITAIZRATE 120 s, JEMRAEILIE, HEIMr
FEIEEETHAE 765 nm Kb 1555 41 S 6 IR 6 B 4% vE il 28 A ST H SRR R R YRR 1) &5 2 T AR 2K
TR AR AR 73 057 W O AZ R R Y BR AR B 1 AR A R R o ] 1(a) BT - B4R % (1.00 mg/g) bl L B A
FAEL (300%) I3 K I 3G 0,  FEAARRREL 60%40TA 3 KAE (1.49 molg): 4kZEIG N £ g LA 2 B A4 AR 73 500
KAEFIIAERD, SRR MIE TR, 15 CEEARF 5L 90% 0 My IR T2 IR N %4 0.487 mg/g. Ik
i PR AL TR 3R SR B0 0k FH 609 4R 43 B 1) S AW VA R B LI 771
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Figure 1. Single factor analysis on homogenate extraction of phenolic acids from Rattan
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3.1.2. BHEHL xR AR ER IR AR R K RN

FARF 93 50 60%F 282K 4 I LLRHR LE 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15¢g/mL 5 8 #»
FRAE T Py O AR B4 10.0 g)IR G, FIIEAT IR AL EE 120 s, $RHURA T IE, 1K 2.2.1 TR 7%
RS I R (1 BT IR 4 & (molg) . HHIE L(b)wT %N, #ktEty 1:8 g/mL i, Byl $Eiii=y 1.08 mglg, K
F IR AT BIIG N, AR AR IR VA R RCRE — B R (H2 MORRREE N 1:14 g/mL (M BRIEHE 2.46
mg/g) 4k S KRR L, SRECRHEEARHE, AR EREFIAE SIS SOSARR3Em, e hEs:
T [N N B B 1) By, ST SR R AR R BURCR M 25 & 5 18, JEHX 1:14 g/mL A J5 42550 1)
BHE L .

3.1.3. SI3RE G X ERHE R ER B 1R BN ZE RO 200

RS FREL 10 A7 e B JEORH(:473 10.0 g) BUERAEE 1:10 g/mL 5 60%1A&FR 73 ¥ () 2 FE IR R & » 72 iR
T30 10s, 20s, 30s, 60s, 90s, 120s, 150s, 180s, 210s, 240 s Mt AT AI0 A0 . U
WAL 38, FIERAN Je I EE TR 765 nm Kbl 7585 2 S 56 IR % BE I 42 Am o ith 28 A S H SRR e By BR 1)
. SIRETIR R AL L 1(c): SIHETIR] 10~30 s FEELEIE % B & (e 0.264 mg/g 340
% 0.596 mg/g), M 30 s LASHRECRIEINILE A, 7E 210 s (LA FEEUR A 1.80 mg/g)2 & HEHCRIE N
FAATFIRIEE . TESIRACIE IR, SO2R TR KA JFURDRE AR Ik /N, I R TR IV HH 3, 4y
JE B oy B AT R F ME . WURER 210 s 1512 A

32. EEHERAEST

RS SR T O B R AR R 2, T T RIRAESN (IR S SRV T 55 W0k B 7 AR
AL, DR —— PR R ] = A A2 S T AR i 5K ) Z IR AN PR R, R BT IR sk
TR B A B AEh, SRR, OB BB, TR R AR BB = A AR AR R
R Z A B BAE I A B S RN L sl RN VR B A St 0N A AE R AT R IR BRod AR 8, TR
BN s AL Uik R, X — A B Ry 2O AR BE R . SR AU T B AR O, 7RO
I = rhr o A% 5 0 5 R O AU B ARVE 0]

3.2.1. LR X ERHE R ER B 1R BN FE RO F2 0

3.1 75 H ) SRR LA 60%, BRELL 1:14 g/mL, FetESIRETFN 210's, $&0b4c ik
SIIRITIERAT S KAWL, AR ZEI0OR 5 8 10 4, 43 il B NAE 2 23 A A28 DA A3 (100 mL/min) £ 7544
10 min, 20 min, 30 min, 40 min, 50 min, 60 min, 70 min, 80 min, 90 min, 100 min. 75| & 21k
PR IS UE, F AN O EETHE 765nm AL 15-#5 21 S5 IR IR O B2 I 42 b A ith 42 24 ST H SRR AR R Iy
TR 25 B S 285 B ] 2 W D0, P IR 4t B 23 [ A 2 A )R] PR 14 T 38 K, A 40 min By 2 $2 U= 5.51 mg/g
FI| 70 min FrBOEINEHE, 7E 70 min Abik BJEME SR ECEE N 6.36 mg/g. 4RERAEK AL (], T ER D HR A
ST/, A H 2SR 70 min A fE.

3.2.2. BHRIEFMS LIRS A7 HE BN BE 4= B RO 52 M
7 23 A B A A8 P S8 8 A ) 67 23 AR 4%, AR 2 A TE RO BT O ABA 2 W ) Wi, 2 Ab 3
43 9K H 50,100,200 mL/min. 3.1 T {3 5 3R FE MK 53 9 4 43 53 MBI NAE AL 2 A0 AEE L2 38 (50 mL/min).
HHIHE (100 mL/min). % (200 mL/min) FIZL A 2 A0 A% #7(1L) BAPRIE (200 mL/min) £ 2546 70 min.
SEIGEHE AT 1, RIS AR FRAR E, AR, SRR, 2 SIRTE 200
mL/min 254k 70 min J&, ERHBEYER R BRIl ik 6.67 malg. T A SEEE RGN, BT () Y RS Bk E
BRI EN 2, SURTE A I B UK 2, IR, AR R A S 2 SO
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Figure 2. Effect of cavitation time on the extraction yield of phenolic acids from Rattan
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Table 1. Effect of cavitation velocity on the extraction yield of phenolic acids from Rattan

= 1 EUERE R IR IR AR

Fre LR TEAR FAIHE FrAel e A Py R B U
Order number Instrument shape Cavitation rate/(mL-min ") Extraction yield of phenolic acids from Rattan/(mg-g %)
FER e

! Columnar order Low speed (50) 485

2 FERY ik 6.32
Columnar order Intermediate speed (100) '

3 HH PR 6.67
Columnar order Highspeed (200) '

4 l R 7.13
Pyriform order Highspeed (200) '

BN RN TR S S TS AR R i, A% BT R B e

FEZESPCEAF IR, FOEEAE S TR TR B (7.13 mg/g) it T4 R A AL A B AU 3R R
(6.67 mg/g). T HEE Ky BT T A R AR BEAE S AL SO FR s 0 B AR AR BOR, AORAE A TR
BT ELRTAR G, Fr AR R 2, AR GRS K LT R R, S BRI T IZ
ARG BKR AR,  BETTECK I B ok (A S PN ISR A, AR RACRIE R, AR B IR U
A SIS A

3.3. MR BRI SATREN ST

3.3.1. ZAXFHIHEEERTS E KR

W4 3.2.2 THUFT A A5 A 7 Py R 4 DGR 8 i AT B e MR S0 . SRIR 45 SR an ) 3 o, AT UL, REXT T
Py R R € 1 RE A K, 50°C ~60°C 4% A1 T, 0~15 h N B R F = R 45 W 2. (EH 4.68 mg/g T & % 4.35 mgl/g,
LA 50°CAf), fE15h fEiaT 14, 3 25h MR & & %% 4.26 mg/g; 1M 5 £ 70°C~90°CF, 0~10
h By R A2 P 2 SV R PR (% % 3.73 mg/g, L 90C Afl), 10 h PAGH#aT V4%, 1F 25 h AR IRECR
4358 mglg; =T 50CEZHM, PRI IR S B N, JEE SRS IR o R BRI, TERE
SHEAES, MICT 40°CHfa e VBT . it DAERHR BRI IR 2840 & MR AE 50°C LA N #EATHREL, 18 A it
i o

DOI: 10.12677/br.2018.71006 42 JERZIEERTI


https://doi.org/10.12677/br.2018.71006

EaIH 5%

3.3.2. JEERX IR ERTS E (KRN

W4 3.2.2 T4 A e Py R 4 BB 88 i AT Y HE R M S0 o B I R B UV 25 miL i L €
o, BEES 30 cm AL H UVA FIl UVB S0AMT AT IR 12 h, 5388 4 h BUREIE R & B i) A8 th, BAEWN
HE BRI, AT GREE . B4 s W ESROGIE 12 h, X AR AR I R 42 DO I IR 75 B 52
MK, TMAE UVAL. UVB RAMGEIRES 2 h, MlR & 25t %t 4.32 mglg 437 T F& % UVA 3.80 mg/g
FIUVB 3.92 mglg, 2~8 h MR & BEFFICHEEMNSE, (HEHBMIRE, B 12h 5, IO MRS 25
B RS UVA 3.42 mglg, UVB 3.37 mg/g. FT LAKEAR BRI R 1 H BEGAR E PRy, (A ELRE R /e i iR

B KB 1B S
4, 4Eig

AT TE AERRE R I P O JEURE, SR F D3R AU S A SR IR TR s B e ity b A R R AT SR I 4k
THRESH, KA IRERY]: DA 4 60%1) LB IE MO R BUA R BHAEL 1:14 g/mL; 213 210's )&
IMAZIZGE 2 A s, BL 200 mU/min B2 RS 40 70 ming NSRBI, T iim
FRE Iy rp RN R (ISR XA 0 4.32 mglg o AN FUIE XS A AR TR By R S U A Ol R e PEREAT 2o T » 45 SRR -

4.7

4.5

43

4.1

3.9

W & B content of

phenolic acids/(mg-g™)

3.7

35

0 5 10 15 20 25

Ik (5 Heating time/h
—0—25C —4—50°C —8—60'C —#—70°C —@—80°C —#&—90°C

Figure 3. Effect of being heated on the phenolic acids content stability
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Figure 4. Effect of being UV irradiation on the phenolic acids content stability
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KT S0 CH Y BRIAFR E MR U, 7E 90C A2 12 h, MR & B NWIIA S B HIL) 75%:; TMiakess ik
B, =N ERLIES 12 h WS EEARAL, UVA Il UVB ARG X FYy R AL A9 4 B (R PR i 4
K, WS 12h 5, BERSESHIME UVA: 3.42mglg, UVB: 3.37mglg, HRH: 4.22 mg/g.

S
1535 Bt E % 8 S 0F & 1T X1 (2017YFD0601006), 2 VT 4 H Rl 2= & % BT H (QC2015034),

e R HE AR 55 2 (2572016BBO1),  HE R VLA 18 1 J5 B E 2l 4 (LBH-Q16001) Al ZR b Ak b K 2% K %
W — B A 2142 (Y Q2015-02) (11 % Bl o
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