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Properties of Pectin Extracted from By-product in Citrus Processing

Yong-Kon Park', Yoon-Han Kang, Hwan-Soo Cha, Houng-Man Kim and Ho-Moon Seog
Korea Food Research Institute, Songnam 463-420, Korea

Abstract

The amount and characteristics of pectin in the albedo and flavedo layers of the citrus peels, and
those of the pulp were investigated. Alcohol insoluble solid(AIS) content was the highest in albedo
layer(18.1%), and the lowest in pulp(5.7%). The pulp and the albedo layer showed a potential pectin
sources as containing pectins of 40.5% and 35.2% of the total polysaccharides of the pulp and the
albedo layer, respectively. Total pectin contents were about 30% of the AIS and showed compar—
atively constant values among the byproducts. Hydrochloric acid soluble pectin contents were the
hightest in the flavedo layer, 14.0%, and the lowest in the pulp, 4.4%. Over 90% of the total pectin
could be extracted after 60min with 0.05N HC] at 85°C. Microwave treatment reduced the extraction
time significantly ; a comparable extraction yield was acquired after 10min with microwave treatment.
The degree of esterification of the extracted pectin also increased with microwave treatment. Neu-
tral sugars in the hydrolysate of the pectin were rhamnose, arabinose, galactose, glucose and xylose.
No differences in molecular weight distribution of the pectin were found between the albedo and
flavedo layers. Pectin of the pulp showed different molecular weight distribution from that of the
peels.

Key words: citrus processing, byproduct, alcohol insoluble solid, pectin

oM B A, vlolutglo| =, A Fof AZel o] & gk,

LESESDELEE

T el A AAE = LFUH(Citrus retiula)®] 73
< o AL 07 80%, FFEE0 2 20% A,
7424 Fol A 90%7) g0 2 o] 45 I glek(l).
ZFEE o9} e FE R 4N A o] 24 A,
Fo2Eu 5 ¥ 38l o) 509% A =9 FAHE ]
doiA & glr}, o] 7 ZEILTY FAER AR
£ 2aF o Fooe $87) F4EA o187 &
gl #HElR sioE ojoA MAh AFARL S FL
FEA RS 83k 9] YoM L3l AFE o]
o #3 F2 AT} o) FoiA et (2-17) e

£ o] Wbo] 3k 7= v FE AA )7 (18-20),
o] E RAMES] T3] dRute] AR B FYAR A}
45 B gR-Fo] Hrise] Ao o]
gl AAolrl Watmtul o] f-HAE T AL e

'To whom all correspondence should be addressed

Hole As 24, 304 59 Aoz ol
Yo} ololE AF0.24 2 3840 #2531
(3521-23). & AF& AZ7FBA HFo 2 wgsE
PAEe) T4 B4 AT AT Agoz U
o)5 ¥AHFol A 223 999 ol3hetd SYL 24

alsich.
M= Y

NS

B Ao A28 ZFFE 19939 3" NG HT
ZFo] 60~105g A =2 AL Fste] WA Ao &
2.2]8t F t}A] albedoZ3} flavedoZE o 2 E2| 3ty 2
o, Fo7bEA BAHES HEAL Y EE(FIR T
B Algwol AMg-3tgct.



660 HEE - BEY AR AFL - HEE

LE=8Y 1¥=29 M=

#}9], albedo, flavedod ¥ pulpd 2 A3} o 7]
ol A% F&=o) 70%7F A 20009 Ag-2-S 7}sle
80°CollA 1417} BF3S3tn o FA3sle Q& S
ThA] 75% ol gt-&-of] " g3sled 60°CollA] 147k whx] F
o 73le 23H& 4~53] B ol LS Fpdwt
<, oMl EL2 SA 3T 40°CAA A2 ohs
43t 40meshE EFHAA ALE-315ME).

0

1228y THE TAHCILR 2

AFE LA 8 E 2g) 0.5% ammonium oxalate,
10% sodium hydroxide €& 282 718l A&
A7 oA B2 A E AL FE319 00, F& 3k}
£ E253 $A5] AFEeAEAL e, o]
9 e Azl o 4Esksch24).

Jhey Helel 22 U MY

dFE24A4 23 E 02g9 2F5 100mlE 78t
30°Cell Al 2A]2F 2t o 3t ZFALE FART A
A &, sl 44 Hul L It FE234)
9 0.2% ammonium oxalate 100mlE 7}3}e] 444
A3 A Helstd A AdE A
T} A} F&2bAtel] 0.05N-HCIS- 7}8}hed 85°Coll A 24 7}
23] &, o z3le] GAZHEA A RS dgl.er, vt
uto g2 FZakalel] 0.05N sodium hydroxideE- 715}
30°Cell A 2417k 23] F&3le] &l 7184 AR S
A7), o1 5 718-A #Hwle] A &L carbazole-sul-
furic acid®(25)el] wl2} ZAslg o).

zEele] &5

H €] %8 944 9 microwave &Y O2 VF

o] AABYHE). d5FEHY A -$ollv ¢SELA4
2.3 E 15g9) 0.06N-HCIE-9 1LE 7}3te] 85°CellA
308 713E F oasle 23S 33 uhE-3le] H g

& F&3}9ith. Microwave %W A $-d&= AIS
15gell 0.05N HCI-¢-¢Y 1LE ~}sla Azl Q=] (AHA,
RE-700W, 2,450MHz, 650W)2 A}-&3}e] 90°Cell 4] 5
2744 33] FFsl4c). ol & HelFEd e pHE 6.0
o2 ZAF F, Gol24dA] 3FW FAAA AF
£ AAG T FERL 29 /4 AE7 FHA AdF
A7 H F5 A 25002 vH&S shate] 3F
g A sle] H\le JAANN F AAES 70% o
L2 AF s, FFoeg, ol Ee R g5 ARA

A 2499% 24t

ZH €] FATY 2A L 62% BAE-2 o =l 20mg
€ do] 33 WA A7) of S Ak FEE 3%E
A, 2483 B oA 8AIZ AR F
NaOHZ ZF3A)31cH24). 8l Yol &3 7349

FZ AA3] 98 Amberlite MB-37} 3415 2
ol ZalAE FAAA o] A EAL AAT b
0.2um membrane filterol| €3} A]# ion chromatography
(Dionex BioLC, U.S.A)E AH4-3to] 74 Z-& ¥, A
gksl9d o}t Methoxyl”] #2k-2 chromotropic acid® o
(26) wl2} kg -3 oL ol aH 2325 AkE o
o}, A" 9] Ex}gk ¥ ¥ +=(27) gel permeation chroma-
tographyZ ©)&-38le] #8948 Sepharose CL-4B
2 A9 2 (25%60cm)dl F¢3t3, 0.2M g3}
EFEYE o]5H2R 3l 24mlhrd] $E2 45
st 4202 51}k 6mly fraction collector 2 ¥
#3}od carbazole-sulfuric acid2 WA A1 % 525nmel]
Aol FAEE At FEFAL 4

9,
o

o
fo
pd
o
1o
e
do
o
N2
hy

L e
op
oX

bt
ot
a
o,
tlo I

Table 1. Percent distribution of pectic substance, hemicellulose and cellulose in alcohol insoluble solid of different

parts of Citrus unshiu

(%)

AIS Pectic . Total”
Sample yield substance Hemicellulose Cellulose polysaccharide
Albedo 18.1 35.2(53.8) 8.3(12.7) 21.9(33.5) 65.4(100)
Flavedo 138 25.0(42.0) 10.2(17.1) 24.3(40.8) 59.5(100)
Pulp 5.7 40.5(60.5) 6.2(17.1) 20.0(40.8) 66.9(100)
Peel 152 34.0(48.5) 10.7(15.3) 25.4(36.2) 70.1(100)

YSum of pectic substance, hemicellulose and cellulose
( ): % of each fraction to the total polysaccharide
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Table 2. Content of soluble pectin in alcohol insoluble solid of different parts of Citrus unshiu (%)
Sample WSP - ASP HSP SSP Total”
Albedo 8.8(29.2) 6.7(22.2) 12.1(39.9) 26( 81D 30.2(100)
Flavedo 5.0(16.3) 9.0(29.7) 14.0(46.1) 24(179) 30.4(100)
Pulp 8.8(30.3) 15.0(50.8) 4.4(14.7) 1.3( 4.4) 29.5(100)
Peel 7.2(25.9) 6.5(23.3) 11.0(39.6) 31111 27.8(100)

YSum of WSP, ASP, HSP and SSP

() % of each fraction to the total, WSP: Water soluble pectin, ASP: Ammomum oxalate soluble pectm HSP:
Hydrochloric acid soluble pectin, SSP: Sodium hydroxide soluble pectin ;
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Table 3. Content of pectin extracted by water bath at 85°C and microwave heating in component parts of Citrus

unshiu (%)
Water bath Microwave

Sample Ist 2nd 3rd Total 1st 2nd 3rd Total
(30min) (30min) (30min) (90min) (5min) (5min) (5min) (15min)
Albedo 19.8(73.3)  4.9(18.1) 2.3( 85) 27.0(100) 21.9(76.8) 4.3(15.1) 2.3( 8.1) 28.5(100)
Flavedo 20.7(75.8)  4.1(15.0) 25( 9.2)  27.3(100) 21.0(73.9) 4.0(14.1)  3.4(12.0)  28.4(100)
Pulp 124(689) 35(194) 21(11.2)  18.0(100) 11.6(65.2) 38(21.3)  24(134)  17.8(100)
Peel 21.4(799) 34(12.7) 2.0( 7.5) 26.8(100) 21.8(76.8) 4.2(14.8) 2.4( 85) 28.4(100)

A parenthesis shows component parts of total extracted pectin

Table 4. Methoxyl content and degree of esterification of pectin extracted by water bath at 85°C and microwave
heating in component parts of Citrus unshiu

(%)

Sample

Methoxyl content

Degree of esterification

wB." MW2 wBY Mw.2?
Albedo 79 8.1 69.5 70.3
Flavedo 7.3 77 63.1 62.5
Pulp 41 49 58 482
Peel 75 76 67.2 68.1

Commercial citrus pectin

7.7

61.4
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Table 5. Percent distribution of neutral sugars of pectin extracted by water bath at 85°C and microwave heating’

in component parts of Citrus unshiu (%)
Water bath Microwave
Sample
Rha Ara Gal Glu Xyl Rha Ara Gal Glu Xyl
Albedo 83 9.7 779 3.1 1.0 7.8 120 784 1.2 05
Flavedo 9.6 24.7 58.9 45 2.3 77 20.1 69.5 17 09
Pulp 71 18.7 63.6 9.0 16 13.0 28.8 51.7 38 2.7
Peel 8.0 13.8 725 39 17 7.1 134 76.4 1.8 13

Rha: Rhamnose, Ara: Arabinose, Gal: Galactose, Glu: Glucose, Xyl: Xylose
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Fig. 1. Column chromatography on sepharose CL-4B

of pectin extracted by water bath at 85°C(A)
and microwave heating(B) in component parts
of Citrus unshiu.
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