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Processing of Low Sugar Jams from Fig Pulp Treated
with Pectinesterase

Won Nyoung Hou and Myoung Hwa Kim

Department of Horticultural Crops Breeding, Mokpo National University

Abstract

The change of pectinesterase (PE) activity and pectin substances in fig fruit were investigated and low sugar
jams prepared by various methods from fig fruit were compared. Fig fruit PE, which began to show the ac-
tivity at the harvest time, was not inactivated and had slight activity during frozen storage at -25°C. The
amount of alcohol insoluble solid (AIS) and the degree of esterification (DE) of AIS were reduced by its own
PE activity. However the intrinsic PE of fig fruit was not enough to make low-methoxyl pectin below 50% of
DE. Fig pulp treated by its own PE and combination of fig PE and orange PE could make low-methoxyl pec-
tin. After PE treatments, fig pulp adjusted below pH 4.0 by addition of citric acid kept red colour. Fig jams
processed by various methods had lower soluble solid (31~49"Brix) compared with conventional fig jam. Five
kinds of fig jams out of those showed higher score than others in the sensory evaluation. For preparation of
the five jams, the fig pulps with or without 1% pectin were treated at 50°C for 25 minutes with addition of
orange PE (200 units/400 g pulp). The treated pulps were added with 0.25% citric acid, 0.7% calcium and
20% cane sugar. The mixed pulps were prepared for jams containing low sugar by hot plate or microwave or
refrigeration (excepting the mixed pulp without pectin).

Key words: fig fruit, pectinesterase, low-methoxyl pectin, low sugar jam
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PE units/mL =

mL NaOH X Normality of NaOH x 1,000
minutes X mL sample
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Table 1. Changes in enzyme activities during maturation and short term storage of fig (units/mL)
) Y PMG”
Time PE Protease >
Exo-PMG Endo-PMG (X 107)
25 days after anthesis ND? ND ND ND
63 days after anthesis ND ND ND ND
73 days after anthesis ND 5.87 ND 13
The days The day of harvest 0.71 8.92 ND 3.2
after harvest 10 days at 5°C 1.75 9.01 ND ND
(79 days 10 days at -25°C 0.97 7.85 ND 53
after anthesis) R ———
20 days at -25°C 0.79 7.8 ND ND

UPectinesterse.
“Polymethylgalacturonase.
"Not detected.

Table 2. Enzyme activities and pectin substance of fig stored at

—25°C for 6 months

PE" Protease PMG”(units/mL) Pectin substance (%)
Frozen fig . \ its/mL ;
(units/mL) (units/mL) Exo-PMG Endo-PMG (X 107) AIS* DE” of AIS
Peel 2.78 6.82 ND” trace 8.9 68.2
Flesh 1.29 8.51 ND trace 4.1 45.9
Whole fruit 2.40 7.91 ND trace 4.5 54.8

'? and "'See Table 1.
“Alcohol insoluble solid.
“Degree of esterification.

Table 3. Changes in contents of AIS” and DE” of AIS

during maturation and short term storage of fig (%)
Time AlS Of. DE of

whole fruit AIS
25 days after anthesis 10.6 38.0
63 days after anthesis 221 51.6
73 days after anthesis 18.6 51.6
The days The day of harvest 8.6 95.1
after harvest 10 days at 5°C ) 7.9 77.8
(79 days 10 days at -25°C 5.7 84.0
after anthesis) 0"4avs at 25°C 5.4 73.0

" and “See Table 2.
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Aeke] PE wto g 7158 7lolg} o A AIc}. Protease
T PE®} Zo] wh7] &l 2}7] A AH(Table 3) o} = 7 9-o
E BAS FAEl e Azl Aol e o
wAwk odojutr] grerhyl Qo7 rhysle] Al Eo®
ol &3t 11719 QA2 0|8 5 ‘}l——?%"—}
oA A 71},

M274E 9 HE F AIS % AISe| DE @3

Table 304 £33} 23} & 4471703 @7 A%
Zol AR e TRT e AlSe] gake A3
638717 29| ofe] Z7ksiert 48w W) 4 7]

o]Aol—
ﬁ]—(Table 2)= 3ol Ao o3k
FeFe 4.5%9 TH“*E:* A 797 &4
greFo] ¥ Holglrt. AIS®] DE+w= 133}
A Frisicbzl ool & wr|MF
ZH(Table 2)7]7bel] 74w i), o]
& PES] ZAo] vepili= Al7]e} Azt 227
b ANk A A v E W RS stel = PES] 2t
48 ol A3 #A€lAo] methylester’} deeste-
rificatione] o= 7107 o Axin &7 A A
o] 5~2. PEol} 2|3}o] low methoxyld}= to] z18%¢)
o 6N92 7] S ARG Fsakel Ha) sl
&l DEx 54.8%% 4] low methoxyl pectin¥} high me-
thoxyl pectin®] 7373l 50%¢l 7}gtEZ deesterifica-
tion= ¢t}

&t

IH iz
el | froesl

PEE Ol Hxz welF
pectin&}

-5}t 2}*101 7FA) a1 9l PERHS o] 831
% o} & PEE F3l0} H=Zol Hrlsle S °lﬁ6}
ol AIS % AISP»] DE ¥ 3}8 %3} é HZ— Table 42}
okt A, §3, Ad HAAe] BE A9l AL
"8 A]7]#] $F& 7ol ulE} AIS—J ?}‘?*4 AlSe]

&
Zaahed ol Fae) ek A9 PERS

=k} 9| low methoxyl

B-l
H

=%)
o 7
Lo,
[e]



g T3 A A= 129

Table 4. AIS and DE" of AIS in fig pulp treated by

its own PE” and their combination with orange PE

OPfarftisg Treatments of PE AIS D/EISO f
Control 93 70.6

Fig PE 7.0 344

Peel orange PE 50 units 6.1 29.8
Fig PE+ orange PE 100 units 4.1 27.2
orange PE 150 units 4.0 279

Control 43 453

Fig PE 32 38.8

Flesh orange PE 50 units 2.6 248
Fig PE+ orange PE 100 units 2.5 245
orange PE 150 units 2.2 10.9

Control 59 509

Fig PE 45 353
Whole orange PE 50 units 3.6 272
Fig PE+ orange PE 100 units 3.8 27.2

orange PE 150 units 3.6 24.5

'? and *See Table 1 and 2.

AME3 A 5uc) PES W7 4 9ol o 200 e
o} F-3iat A= s"lade] DE gho] 50%e)4td o
high methoxyl pectin, -2 ¢|8}-& low methoxyl pectin
olebw ¥l F3l3} ajAle| PERte. 2 DE7} 35%
Hxolw, oFellA PEE 4715k DE gke] 30%e]5}
2 low methoxyl pectind}7} t] o] z1sixl £3}3} &
L5 Az 5 st

23l G=o| pH Hsjol| w2 M of W3}
733} g o] pH Wislel| b2 A Ws}E ZARRE
A e Table 59} zc}. F-3}3} = pH 4.0 o] 3}

A1 agko] ¥ chromak Fo} HomA] AHEdl A

Table 5. Hunter colour values of fig pulp with pH

Colour values

pH of fig pulp

a b Hue” Chroma”
3.0 36.25 362 1.13 320 379
35 36.96 1.69 138 122 218
4.0 36.57 078 179 044 1.95
4.5 36.41 -0.19 157 -0.12 1.58
5.0 37.05 -041 095 -043 1.04
523 (natural fig pulp) 40.10 039 271 014 274
55 3602 -088 127 -069 1.55
6.0 3597 -1.07 1.05 -1.01 1.50
6.5 3462 -133 102 -1.30 1.68
7.0 34.04 -1.36 090 -1.51 1.76
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Table 6. Properties of fig jams containing low sugar manufactured by various methods

Hunter colour value”

Products” “Brix Tempg'ralure of Strength of Pr(_)tease

gelation (°C) gel (cm)  (units/mL) L a b Hue Chroma
1AaH 37 86 6.45 50.26 3.73 -14.94 -0.25 15.40
1AaM 38 92 6.68 52.64 210 -15.86 -0.13 16.00
1AaR 31 5 6.23 35.13 49.89 7.03 -12.95 -0.54 14.73
1AbH 36 90 7.03 49.76 3.93 -14.61 -0.27 15.13
1AbBM 36 87 7.00 52.85 2.76 -15.11 -0.18 15.36
1AbR 32 5 4.68 6.56 56.46 5.56 -15.21 -0.37 16.20
1BaH 41 92 6.48 53.29 2.52 -16.43 -0.15 16.62
1BaM 49 90 4.73 50.57 291 -16.56 -0.18 16.81
1BaR 33 5 6.20 56.86 49.40 8.36 -11.41 -0.73 14.14
1BbH 35 85 6.78 54.31 2.90 -15.00 -0.19 15.27
1BbM 41 97 5.85 52.47 2.62 -15.00 -0.17 15.22
1BbR 30 5 7.35 7.41 54.33 8.95 -9.18 -0.97 12.80
1AaHG 36 93 5.40 55.63 3.03 -14.65 -0.21 14.96
1AaHO 36 92 6.20 54.46 3.10 -15.91 -0.19 16.20
1AaHGr 39 93 6.13 53.37 211 -16.32 -0.13 16.46
1AaH3 39 97 6.00 55.35 221 -15.94 -0.14 16.09
2aR 19 S 8.20 112.91 53.37 6.47 -14.69 -0.44 16.05
2bR 19 5 7.93 234.05 53.83 9.04 -12.18 -0.74 15.17

H 374 91.0 6.33 53.30 2.94 -16.62 -0.18 16.88

Mean” M 41.0 91.5 6.01 52.13 2.60 -15.63 0.17 15.84
’ R 31.0 5.0 6.12 52.52 7.48 -12.18 -0.61 14.29

1; low methoxyl pectin, 2; High methoxyl pectin, A; Fig pulp hydrolysis by fig's own pectinesterase, B; Fig pulp hydrolysis by
addition of orange pectinesterase (200 units/fig pulp 400 g), a; No addition of pectin, b; Addition of 1% pectin H; Hot plate
heating M; Microwave heating, R; Refrigeratin for 24 hr, G; Ginger, O; Onion, Gr; Garlic, 3: Ginger+onion+gatlic.

“Values of Mean based on table figures.

Table 7. Sensory evaluation scores” of fig jams manufactured by various methods

Products” Colour Taste Flavor Texture Acceptability
Control 3.51:+0.23* 3.88+0.21 3.65+0.20*" 4.33+0.21° 2.80+0.23%
1AaH 3.9310.14™ 3.57+0.18" 3.81+0.16 431+0.18" 4.16+0.18"
1AaM 3.59+0.08 3.86+0.07°* 3.76+0.15 4.27+0.14™ 3.61+0.17"
1AaR 4084+ 0.20™* 3.71+0.24 3.90+0.20™ 4,08+0.18" 3.88+0.22™
1AbH 3.83+0.15"" 4.27+0.19"¢ 4.12+0.15™ 4.4140.15" 4.10+0.16™
1AM 3.18+0.14° 4.27+0.18"™ 4.10+0.15™ 432+0.18" 4.35+0.18"
1AbR 3.43+0.23* 2.63+0.20" 3.37+0.20% 3.35+0.18° 2.59+0.14
1BaH 4.51+0.16™ 4.47+0.18" 4.14+0.17™ 4.51+0a7* 4.45+0.18

1BaM 5.06+0.19° 4.40+0.29" 4.20+0.20" 4.53+0.21" 451+0.18

1BaR 4.24+0.17"* 3.16+0.18% 3.434+0.16™ 3.33+0.17° 4.49+0.15

1BbH 4.67+0.16™ 4.69+0.19 4.50+0.16 4.65+0.19" 4.57+0.18

1BbM 4.0610.15™* 4.334+0.18"™ 4.12+0.18% 427+0.17° 4.18+0.18%
1BbR 481+0.18" 4.24+0.19™* 4.16+0.19™ 4.29+0.17" 4.24+0.20™
1AaHG 3.7340.16™" 2.86+0.18% 3.76+0.22° 3.31+0.14° 2.69+0.14°
1AaHO 4.08+0.20°* 224+0.17" 2.22+0.16 3.2940.22° 2.22+0.19¢
1AaHGr 3.45+0.18* 4.10+0.18™* 3.94+0.17™ 4.294+0.18" 3.86+0.19"
1AaH3 3.45+0.18* 2.63+0.18" 3.184+0:18" 3.294+0.19° 2.84+0.17*
2aR 3.96+0.23"* 2.08i+0.16 2.88+0.19" 2.86+0.20" 2.20+0.17"
2bR 3.43+0.24* 1.81+0.12 2.71+0.20° 2.35+0.18° 2.02+0.14'

!
'Scores are mean + SD.

*See Table 6

“Significant difference at 1% level.
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