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Comparison of quality of pectins extracted from thinned
young apple and mature apple

DOU Jiao,GUO Yu-rong, LI Jie, CHEN Wei-qi,ZHANG Xiao-rui

(College of Food Engineering and Nutritional Science sShaanxi Normal University s Xi’an,Shaanxi 710062, China)

Abstract; [Objective) The differences in quality of pectins extracted from thinned young apple and ma-
ture apple were studied to provide references for efficient utilization of apple resources. [Method) Taking
pomace of thinned young apple and mature apple as material,conventional acid method was adopted to ex-
tract apple pectins,and the yield, esterification degree, purity, color values, total polyphenol, browning de-
gree,intrinsic viscosity and molecular weight were determined for comparing physic-chemical properties.
[Result] The yield,esterification degree, purity,intrinsic viscosity and molecular weight of thinned young
apple pectin were lower than those of mature apple pectin, while the total polyphenol content and browning
degree were higher. Moreover,the color values of mature apple pectin were better. Significant differences in
surface structures of pectin from thinned young apple and mature apple were observed. [ Conclusion]
Thinned young apple pectin was not as good as mature apple pectin.

Key words: thinned young apple;mature apple;esterification degree;pectin
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SR S T 40 R B A R BE T AL SR LS AR
Zra B 10 AEA K 2 57 R TR 2
5 @5 WU LI ORI 8 40 80 12 00 22 47) i B 7 Ui
TR 2RV MR T 2B P 4Rt . JooK CBE vk HCL,
Na, HPO, .NaH, PO, .2 FL B i 5 . NaOH | ek | v
H, SO, By Bk B F IR A8 AR A JE K Na, CO; , 1
VSR [

1.2 ¢ &
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1.3 /& &

13,1 FRRMFI R LI 0 2L B
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C B E] 90 min)— b5 Wk 4 2 AR 1Y 1/4—1K
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KR AGH E L I . MERIFREL 0. 2 g RIS FE M
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CO, Y40 CEEMMAK, M EEE ARG . E2H
fiff Jo B i 4 H 1 00 B Bk AE /R R 3 9 . A 0.1 mol/L
19 NaOH AR e WFE AT A5 8 2000 2068, 10 5% i JH 48
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% 2 hyJmA 10 mL 0.1 mol/L MR . 1251 &
Mmook SR 3 T B EKFE R L 0.1
mol/L NaOH ¥ Wi &2 & 221, ic 5 Br 1 #E
NaOH BARFR V) RISk AT 2 B . R TR Ak 2
HREALT

DE=V,/(V,+V,)*100%,

Vo AR SRR WD A2 BE (mL) sV, SRR A
W Y B2 AT A2 FE (L)
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2 FUBE T R 1 2 1 O DY B o SR P R IR R L
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i, THRAH L Y 2 LB R O i R R LB
R (GA) F =it A AT .
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K. C Sy il X BB A5 il 26 (v =10. 005 1x+0. 008
(R*=0.999 1)) 3R A5 1) L e 7 s i v >F 2L 0 e 1R Jox
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FrE B 1~8 mg/L MWW . 05 QR 1 43 il
D 5 AN ) Jo s R SRS 5 W R 5 91 ) 68 o R . o
o CBARE A dL/g) M2 3 ¥k BT {E

WRIEA K 9, == /9o =75 — 1. T B AR 55
JE o MU ICREEE 9, PR RED 9 HAE 1.2~2.0
WA R R 25 A g, /e =0yl T hlnlc
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R AMER c=0, TR EIE R E R B L], Hob ¢
R W EE Lk A1 B 4302 Huggins F1 Kramer %
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2.1 ¥RGHRYRENARRREELER LR

BT A BE A B 00 SR U I R T i Ak
R B e R R IR OB I P 1) T AR B . AR Bl R
PR HE B9 A [ 5 2R e T L 23 Sy g TR 2R R (i A B =
50 6) FIR Ji 2R Jie (R Ak B2 <<50 201, 38 R i [ &)
5 AR R TR R E SR L 1. & 1
TR SR B AR R I R AL BE S 67, 4306, LA
RO R TR AL Ry 76. 92 %0, 3 S &l A K 1 TR Ak
JE AR T R R i (P<C0. 05) . fH 2% 1 g 1k
JEYR T 500, Ay oy e SR 0E s - R A 2R R R T
i Fp BE SR R SR T R PR . 7
SEBR A R AT AR A TR A AN TR 8 S0 R B 4 2R
BT R A T AN R B 7
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Table 1 Comparison of esterification degree of pectins from thinned young apple and mature apple
B Pectin fig 1k / % Esterification degree B Pectin type

76.9240.67 a
67.4341.27 b

SR BRI Mature apple pectin
SR Thinned young apple pectin

R e SR B High ester super fast setting pectin
E e BER IR High ester middle setting pectin

W WA EAR A R NG TR R R 25 7 B3 (P<0.05), & 2~4,

Note: Different letters in each column indicate significant difference (P<C0. 05). The same table 2—4.
2.2 ¥RGRHRENARIRBEREEDN
A
M1 2 PR SRR R A 3 14. 3200, RSERWE T R AR R0 T R R K
K2 FRERHIRERNARRREERAENILE

Table 2 Comparison of yield and puritys of pectins from thinned young apple and mature apple

BEBTERGEL R R B (P<0.05), XA]f
R YIES ¥ Ea S S Fal o B N Sug

&
8

> : RRFR/ % 4fiJiF /% Purities
R Pectin . C — P T
Yields of pectin P4l Before purification $#4iJ5 After purification
JER R Mature apple pectin 14.32+0.73 a 55.13£0.77 a 74.12+£1.42 a
R Thinned young apple pectin 10.41+1.10 b 49.02+1.12 b 70.31%£1.91 a
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E L3R

SR R 4 2R SRR R B e S 7
B E 45 2R WL FE 3. R 3 a] g, SR L BR 4 2R OR
JI5E O A i T BRR R R IR AR
ARPEIE SR G — B X EE RN, A R R
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Table 3 Comparison of total polyphenol and browning degree of pectins from thinned young apple and mature apple

H i Pectin B &/ (mg + g ') Total polyphenol #57% % Browning degree
2 BRI Thinned young apple pectin 5.21+0.19 a 0.17440.007 a
JEIR I8 Mature apple pectin 2.034+0.18 b 0.09340.003 b

2.4 ERBEHRHREMARRREBEMLR

S 2R L B3 40 2 55 B R BRURE B HC AT R SR i 8 {E
(I E 25 R WL 2 4. 3% 4 ] R, SE R B 4l 2R
HAY 58 BE AR B (E RS JEE (EL R €0 ) £ 249 10 25 10 T iy
TR A0 I AR T PR s SR R A SR R I
TR R R R (A A 18 S v T AR L T A
UEARIERSIRTE 3108 i S R R4 B RS

5 SR R I B G U 0 {1 7 A R S AR — 2L
I T S AT Sy 3 2R A B3k 4 2R R I 11 A 72 A s R
H 5 Sy Ah L i K RS Mt 5 B ORI B B A
5 E Xt 4 JE AT B 2 A B L v KRR R i
BT DR AR R S B AE R 2% B
PR B

4 ERBHROIRERAREREENREER

Table 4 Comparison of color values of pectins extracted from thinned young apple and mature apple

¥l Material L~ a* b* C* h
5k QJJE 74.48+0.48 a —0.95£0.03 a 18.34+0.36 a 18.36+0.36 a 92.97£0.05 a
Thinned young apple
Color values e
of raw material ¢ 68.26+0.39 b 3.20£0.13 b 15.63+0.45b  15.95+0.46 b 78.42+0.22 b
Mature apple
B Zﬂ% 85.5140.36 a 1.2540.02 a 15.68+0.27 a 15.7340.27 a 85.4440.08 a
. Thinned young apple
Color values e
of pectins e 87.4240.51 b 1.894+0.13 b 13.11+0.34 b 13.254+0.35 b 81.7840.40 b

Mature apple
WL RRFER M SE B 0" RRLLME o M RFRFEFBLL ;0" RoRBE . 0 HMRFRFEMBE;C RARFEMYEEM.C B
FRFE SR BB S s 1 FTR AR SR 0 A MR K SRR L0 (A 8055 L I g R

Note:;L* is the brightness value;a* is the red value,greater a* value indicates the color is more red;b* is the yellow value,greater 6* val-

ue indicates the color is more yellow; C* is the chromaticity value,greater C* value indicates the color is purer;h is the hue angle,

greater h value indicates the red color decreases and yellow color increases.
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5 W TR A PR 4 2R 5 R R R i o

FEEMB Yy & . R S ATAL SR G B 4 AR
IS8 P AR5 1 28 R 2R 4 0 1 B/ T RUACRCR L X
L5 T M A R B

x5 ¥RERHREAARERFEFENFTISTFENRER

Table 5 Comparison of intrinsic viscosity and molecular weight of pectins from thinned young apple and mature apple

FEMERE/(L gD 45 1 (Mg)
SRR Intrinsic viscosity Weight-average molecular weight
Pectin . S . S
Huggins Kramer Average value Huggins Kramer Average value
41 BB Thinned young apple pectin 0.963 1.131 1.047 408 319 495 450 451 855
JEHOR R Mature apple pectin 1.233 1. 389 1. 311 550 807 636 795 592 925
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Intrinsic viscosity of apple pectins from thinned young apple obtained by Huggins and Kramer equations
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Fig.2 Scanning Electron Microscope of apple pectins from thinned young apple (A) and mature apple (B) (3 000X)
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