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Abstract: Different pectin extraction methods for Jiangyong Shaddock peel were compared. The flow properties of shaddock
peel pectin solutions were studied and the intrinsic viscosity of pectinwas determined and thus the viscosity-average molecular
weight of pectinwas obtained. Experiments results showed that the hydrochloric acid countercurrent extraction is the best method
to extract pectin from shaddock peel. The viscous flow active energy of pectin solutions was about 17. 14k]J/mol, depending on

the concentration. Intrinsicviscosity and average molecular weight of pectinobtained by countercurrent extractionwithhydro-

chloricacidare 4. 492ml/gand 7. 17X 10", respectively.
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Table 1  Effect of extraction methods on pectin yield
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Table 2 Comparison of the pectin qualities from different
extraction methods
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Fig.1  Changes in the viscosity of pectin solutions with tempera-
ture at different concentrations
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Table 3 Ea and n o values of Arrhenius equation for pectin
solutions at different concentrations

C(kg/m*) Ea(kJ/mol) no X 10%(mPa * s) T
2.55 17.86 0.872 0. 9992
2.45 17.18 1. 085 0. 9961
2.36 16. 87 1.20 0. 9988
2.28 17. 06 1.09 0. 9997
2.13 16. 80 1.18 0. 9984
2.00 17.08 1.04 0. 9988
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Fig.4 Changes in the viscosity of pectin solutions with concentra-
tion under different temperatures
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Table 4 Parameter values of pectin concentration — viscosity
theoretical models under different temperatures

P (C) 20 25 30 35 40 45
ALl 7 R n=kCh
K1 0. 763 0.720 0. 654 0.579 0.498 0. 495
A 0.570 0.475 0. 488 0. 486 0. 532 0. 420
T 0. 9093 0.9135 0. 9446 0. 9607 0.9601  0.9467
SHRIEEOTR n =Ksexp (A=C)
K- 0.679 0. 655 0. 593 0. 526 0. 449 0. 455
Az 0. 256 0.213 0.218 0.217 0. 238 0. 188
T 0. 9234 0. 9231 0. 9549 0. 9683 0.9694  0.9567

L4 Uil TG K R T RS T A 2 4R BT R AR
B, HZAMEMERESI AL, M2, IREOTBRE
B EEME . BHZTE, iR ERET, wL
T — 5 P B P00 SR e ¥ 80 110 Kt 88 it A B2 1 AR 4k
24 RIRSrEHE

FEPERGFE L n 12w 2 T IR, R4 S e 231 1)
JERFF KA M MBS EE, [ n ] 5
A HIRFER 7 FREM . FrEREL n] 597 EM
2 |8 )55 2 0] F Mark—Houwink— Sakurada J5 29 .

[ n J=Me (13

Forh K o BT 20 1 B R AR R R
FE, AR AR R Loy 1R N A R M R
o rh.

WA (13), RESRHE ], Sk RS TH
Ky oM. [ 0] BRI R BLF LA J5 2.
Schulz-Blaschke /7 F210);

— & —=[nl4sln]n, (14)
Huggins J7fE0Y

— &=k’ [nlC (15)
Kraemer J7FEl12),

A ()-8 nle (16)
S Martin J7RERs),

logT log[ n]+K” [n]C 1"

734 25 CHIEHE ne/C X N ne/C X C 1nne/C
XFCy M logna/C X CAERE, HHEETVINAMLR, K
AL, ne/CXFCylnn/CXCy e logns/CXfCIH
T JF AN LR, 3K 100 I 2RI VB 3 X ¥4 T 1 4 6t



2006, Vol. 27, No. 05 171

PEANBEH Huggins TFE. Kraemer J5FE M Martin J7FE#L
fro MR, s/ C X Ny, 19 201 BB L Pk OC R AR H I,
WK 5, Bl Schulz-Blaschke 77 F2 A i Hh S I v i
R R PR A B A8 1k

0.07 -
0.06 o
’_b:n 0. 05 1
~
T 0.04
<
2z 0.03 A
0.02 A
0.01

0.02 0.040.060.080.10 0.120.14 0.16 0.18

N s

5 Ns/C X nep {EE(25C)
Fig.5 Plot of ns/C versus ns (25C)

K5 Frosit Bk iR

y=A+Bx=4. 4917 X 103+0. 36855x.

LR PEAR S &% r=0. 99931, XL HFE(14), A
[ n]=4.492X10°m*/kg=4. 492ml/g.

B0 AR [14] 48 i A 5K

[n]=KM©®=1.4 X 106 M3

M=71689 ~ 71700=7. 17 X 10*

RVAh B Ry i 7. 17 X107,

3 & it

31 AN[E) BEHR B T 25 bl A % WA 1 1 A AR L Ry B e
B MR AP BOR IR B 7 7%, H BB n 1K 20. 7%,
32 PPN BBV BORS BE A5 AT ARG IR 7 R n= eexp
(Ea/RT) fiid, HAGARIEILAEN 17, 14k]/mol; LR R

g S Sary
y 12 & %

O e

JU 5 SRS JE ) R AE — s R b n] AR AR T R n
=Kzexp (A:C) ik, XWHANTTREAfE—EfRE g S
JE 1R A 7= B N T8

33 R HR R PR AE LA B MV Akl i SRR 25 C Y
FRUERGE A 4. 492ml /g, K4 FHREA 7. 17 X 107,

S E Tk

1 Endress HU. Nonfood uses of pectin. InR. Walter (Ed.). The chemistry
and technology of pectin[M]. New York: Academic Press, 1991. 251—
261.

@ Ak RRRHE ). i EITR, 2002, 23(3): 16-17.

3] Phatak L, Chang K C, Brown G. Isolation and characterization of pectin
in sugar-beet pulp[J]. Journal of Food Science, 1988, 53: 830-833.

4] JERs. AR R R ORI ) T E T [J]. TNl Tk 58}
$, 2004, 20(3) : 7779

Bl QB2484-2000, ErahiHfIsRAL. A N RIEREE TAT b AsES].

6] &HJ FM. maFeEGE O M. JET: % DIk HIRAL,
2000. 91.

M 2. drkadl HHSLERE R GE—R0 M. Bifg: BRIFHARSC
kAL, 1987, 39.

8 Ibarz A, Pagan J, Miguelsanz R. Rheology of clarified fruit juices. II:
blackcurrant juices[J]. Journal of Food Engineering, 1992, 15: 63-73.

9 IsiharaA. Onthe viscosity of chainpolymers[J]. Polymer, 1992, 33(1) :
111-112.

(o] e, Breis, #a6k w7 EITh) (M), bl SER%:
HifRAL, 1990. 178,

[11]  TehchienDC, Kokini J L. Rheological properties and conformation of
tomato paste pectins, citrus and apple pectins[J]. Journal of Food
Science, 1987, 52(6) : 1658-1664.

[12]  Tanglertpaibul T, Rao M A. Intrinsic viscosity of tomato serum as
affected by methods of determination and methods of processing concen—
trates [J]. Journal of Food Science, 1987, 52: 1642-1645.

[13]  McMillanDE. A comparison of five methods for obtaining the intrinsic
viscosity of bovine serum albumin[J]. Biopolymers, 1974, 13: 1367—
1372.

[14]  Owcs HS. Shape and size of pectinic axid deduced from viscometric
Measurements[J]. Journal of American Chemical Society, 1946, 68:
1628.

6 5 11 T 9 307 IS o

LTI FEVS TR 10 5 [ It BB 24 W) A W) T mT B 8l A 0TI R o o SR T A A A1 A e o

L

P se VG B CTERD) T HARE, B aoR R0 2 A AL T HEN A — D HUBCR B, RTAE 3 20 Bl PR o s fr) 3 B R
Bei/b16. 7°Co WA MBERANSN G, AL YO B 2 280k, AIEREJC 208 B2, X FRr AR R
TREJEE 28 R I e WSO R PR i, O LI 7 81 7 0 o 2 A A B U A — A 8 G PR AR v ) TS i v TROR B

J A PR A T R, BT BRI TAR R — AN AR B AR, EdHEE, W Ra.

A% 458 P E 2B WS DAL AN RE ¥ 10 81 5 385 UL T 1T 45 L 904 2 0 e R Ak

Ui A 3K PR AR PR AT 21 R A



