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Orthogonal Array Design for the Optimization of Pectin Extraction from Hawthorn Pulp by Hydrochloric Acid

Treatment, Microwave Heating and Salting Out
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(1. College of Food Science and Technology, Agricultural University of Hebei, Baoding ~ 071001, China;
2. College of Biological Science and Engineering, Hebei University of Economics and Business, Shijiazhuang 050061, China)

Abstract: Hawthorn pulp was used as the raw material to explore the effects of hydrochloric acid concentration, microwave
power, microwave treatment time, saturated aluminum sulfate amount and material/liquid ratio on the extraction efficiency
of pectin by one-factor-at-a-time method and orthogonal array design. The results indicated that the effect of microwave
power revealed the strongest impact on extraction rate of pectin followed by material/liquid ratio, saturated aluminum sulfate
amount, hydrochloric acid concentration and microwave treatment time. The optimal parameters for pectin extraction from
hawthorn pulp were hydrochloric acid concentration of 0.05 mol/L, microwave power of 800 W, microwave treatment time

of 50 s, material/liquid ratio of 1:15 and 7 mL of saturated aluminum sulfate. Under the optimal extraction conditions, the

yield of pectin was 5.87%.

Key words: hawthorn pulp; pectin; microwave; hydrochloric acid; salting out; extraction

RS TS213.2 SRR B A WELS: 1002-6630(2013)06-0112-04

R — PRy 7 22k Z W, A7 AE TN AD ES U R TAE AT R0 VS INIIEs ¥ NG & e SR R
S L BE 1 B e AR DUOR RS LA R (R BRI PePEHRBLA TSGR ABUSCR . PRk,
HER L RRE AT SENERE, RN TR 914 B DUPERE . PRI B BRI, VoA, BT TRR

Beo MEEDL RSSO Xl TRIRAASUE., ki, TETER IR, IR LAy [

HEN AN N | S E N . W) =R (VS P i ey Lo W SO L T g R A R A, JLHF AR A TS
PRI, TR, 7 B 2 AU N Ak Tz B4, (HAE R L5 X R AR R 2, R

RPWTIERY], RIEHATP A 38 BATW B AT $T PREACRTER L AL B, AEEEN . d T iR SR
BRI RIS B AT 06 O 0 LB 0« s SRS ATIR T RS (AR R, B i 52 BAR K BRG], 14 ¢

D™ Attt AR AR T SR IE 2 7, HAEAR K i (R 07 X~ E RN T i sk SR Rt AU
(1) A AT AT 15 % 20 A O P 1 1, PR, R AR RER A R 7 25 % ~35% )5t

ERIRINI 28 e S et S TP ORE [ -eP S 76 s NI IR S FURCE K RG] dh o,  FOAT T 202 0 TAk R 2
WAk, FIRIOHE IR SERUA™ g B v AUANRE 78 70 F B 50 AR 23 3 AR B R G o 1l

ek 135 2011-11-27
YEH A FEEL(1980—), L, YHfi, fid, W57 o RO LK G A HiAR . E-mail: ndsptx@yahoo.com.cn
FEEER . SRTIE962—), UI, #aw, Wil WSy R EN L. E-mail: shpjg@hebau.edu.cn



XTEHAR =T

2013, Vol.34, No.0O6 113

Rgerp RS BAR , ASHIEFURE DL I fi 53K
FRL R i 2R A B, A S LA SR S 8 {1 P ] I 9k
DI Y BATEDS I AB I A SO

1 MH5HE

L1 MRS

LS = Ak A e p B, bR MY K A= [l 22 B R
WA= S o KE A PR (el  kH
Sigma-Aldrich’A 7] ; 98%fiR(LK2l) B HEAHME T
B RAT; WM, LTRS84 E = Hral; fiodl
TKA IR

0.15% M M WA : - FRELST BT 2 120.150g, A
K CREREREA R, JTE A4 100mL.

K5l 20 s BUIC/K L BEER95% L2 1000mL, N B
Mrdg X 1 1BRR4mL, {E/KirH [Blwi10h, AR A
A, R 1000mL I EE R MIKOH %-4g,  H08 7518
IR CEILBEREIR bR AERE M PRI FLBE R 100mg,
T IR AR I e A 100mL . FH 0 i e ) — 41
IR 0.05. 0.104 0.15. 0.20. 0.25. 0.30. 0.40.
0.50mg/mL {1 - FLWHE P PR bR 1 7 o
12 R

HH- 2R AR KA B YL S da i R s
WG R AR ; WDS8OOBIUAK A1 b Bkl iy it
T XA AL A IR A R s LXT-2 2 B e AL
M HTACES) T SP-2100R AT WL Ar ok B B

WA B A H; pHS-ACTHRUKE SR IE T Bilg T
w A AE ;. RE52-AABAY e, 28 ke ds N A
PeofAXds) s DHGT2-1M PG KRR e s sen

TEIT#M) s FAIR04HTRT Rl AR IGR
J 75 SHB-3EMOKZ FHEZ G MRS .
1.3 5k
13.1 SR T 2w
it
|
R~ R~ A B A 108 WS- B~ R 0T - R BV T A
| f
-2
132 EEEREEN
1.3.2.1  JURHP PiAb H#E
OBt LA, SN R A 92O L, BT AR
b, HEAURE BT RS EA T, T70CT
48h, JRNWHERTIRAE, HAfz lide0 H i, Wk 5%k
.
1.3.22  JEHIFEE
TERf AR IR 50 4.0000g T-HEAR T, INANFAIT70% &

BE, Feordidh LRI, by, R EAE IR
T3 - PR VAL B AN S B (V) S N o RS L JE /K SRRV, T
M sess, T LRk,

FHAR IR W T T 75 94 F5E R0 T 8 42 100 0 40 2 33 s 11 356 12
B b ks B N 250mLHEIE i, SrRA S,
A OREERR, R BOE TR % N AL R e N TR], il
V&, WCEIE PR FRRIRIUS A ORIE, o BE N
ANHLTHR0.06% FE M, wi F 4R % 40min/fi (o, 1L jE
S K DEHOR G B RE S TR 8%, A O RSP -
1323 T

HERAIHL10.00mL A B H H2 9 T-200mLgE R, 345
PRI K, WpHAE }3.7~3.8)5, $t+E30min, 1818
DNV E (W LRI BR AV, HFMpHIE 7.0, [RJ|IH
35 i E 60min, HhIEAFEURDIR R E, AKYE3E . g
PRI SR, 4EFFpHAE 42.7~2.8, ##30min)5, H
TR CBEDUGE, 19T EBE, T-40°C fo a8 T
FE T 148K A FE R B o
133 BRI
1.33.1 BRI

e E R IR 0. 10mol/L. 7ERMBEL1:15. Tk Th %
480W . B AT 11140 AFIR BRAS VAR HESmL, [
FAb A, BRITASRIERRRIR AL . BRI LG TR TR Ik
INFIR) PR R A FH Bt e T B R P
1332  IEACIRE

FE AP ZR 00 45 R e ml b, JEECERRRIR I . R
Eb . S h AR A RN R R A0 A 4 R R R FH L, (B IE AT %
HATRE, DA 2 R PPN e br il AR R R I 2
134  CRIUBERER O EE

I 83Z50mLLIL (A%, I 12mLIKER IR, B UK/KiT
L AR HIA BN TR E S0, 0.05. 0.10.
0.15. 0.20. 0.25. 0.30. 0.40. 0.50mg/mL %)} F| 1 1%
FRER2mL, SRRG S, BEOKTA . RETE
WA P HER A 10min, SN AKCREA H B S35, %
TIANO.15% AR5 ImL, 785078 A, &l F & 30min,
PLO*S 5 24 25 A AES30nmik K A i o 2, 4 il bt
TAEMZ . - FURHRE IR IR % (v, mg/mL) 5 OGE ()
(A it 26 5 Ry =4.9937x—0.0614, R*=0.9976.
135  BERfEIHE

e SRR
%hﬁﬁ%—jéggigﬂqw
2 H#R5H0

2.1 RRFEREE R
211 ERERVKR S R

HRIATCUE H, 3R E /N 10.10mol/LIN , ik
73 28 R BRVR FE IR B ORI 3G 0, 75 £R R MK 5£0. 10mol /LI



114 2013, Vol.34, No.06

E6o

il =

XTEEAR

BB KA, RIS — D RIS g H T .
R, SR B2 0. 10mol/LIN HR B 3 5 e 1 o

F1 R R SR AR W

Table1 Effect of hydrochloric acid concentration on the extraction
efficiency of pectin
ERRUJE /(mol/L) 0.01 0.02 0.05 0.10 0.15
EFURERE IR & (mg/mL) 0.0397  0.0770  0.1022  0.1435  0.1423
Rt /mg 57.10  110.63 146.89 206.18 204.46
AT 2% 1.43 277 3.67 5.15 5.11
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Effect of materialliquid ratio on the extraction efficiency of pectin
R 1:5 1:10 1:15 1:20 1:25
e F B R A /(mg/mL) - 0.0511  0.1096  0.1457  0.1300  0.1050
B /mg 73.50  157.54 20935 186.90 150.92
FIRAF 2% 1.84 3.94 5.23 4.67 3.77
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Effect of microwave power on the extraction efficiency of pectin
T ZE W 160 320 480 640 800
IR &/ (mg/mL) - 0.0576  0.0720  0.0822  0.1469  0.1278
AR /mg 82.71 103.44 118.11 211.07 183.73
TIAF 31 % 2.07 2.59 2.95 5.28 4.59
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Table4 Effect of microwave treatment time on the extraction
efficiency of pectin
IR A /s 20 30 40 50 60
LFLBERARR & E/(mg/mL)  0.0728  0.0788  0.1098 0.1391 0.1379
HAR H/mg 104.59 113.22 157.83 199.85 198.12
RIRATH % 261 283 395 500 495
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Table 5 Effect of saturated aluminum sulfate on the extraction
efficiency of pectin
LRI R R P i /mL 3 4 5 6 7
e FUPHERE R A B /(mg/mL)  0.0625  0.1035  0.1464  0.1638  0.1641
R /mg 80.82 148.78 210.44 23557 235.72
IR % 225 372 526 559 560
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Table 6 Orthogonal array design and results

W AR mollL)  BREIVEW  CREEMEmML  DEREL  AURfI%%
I 10.05) 1(480) 165) 1(1:10) 277
2 1 2(640) 26) 2A1115) 492
3 | 3(800) 37) 3(1:20) 538
4 200.10) I 2 3 35
5 2 2 3 1 403
6 2 3 | 2 434
7 3(0.15) 1 3 2 35
8 3 2 I 3 39
9 3 3 2 1 397
19 436 318 368 359
by 387 429 405 426
k 380 456 431 418
R 056 138 063 067
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