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Abstract

Background and Objectives : Jerusalem artichoke is a tuberous plant that contains inulin as a component. Inulin
has a prebiotic dietary fiber property that helps lower carcinogen formation and inhibit the development of various
diseases. In the inulin extraction from the Jerusalem artichoke tuber, there are important variables that influence the
amount and quality of the extract, such as extraction time, the ratio of solvent to raw materials, extraction
temperature, and others. Therefore, selecting the appropriate conditions for the extraction process is important.
Inulin-containing extracts can be used as an oil substitute in food emulsion systems. Hence, this study aims to
investigate the water-soluble extraction process from Jerusalem artichoke and its application as an oil substitute in
emulsion systems.

Methodology : This study investigated the effect of extracting water-soluble extracts from Jerusalem artichoke using
hot water at varying temperatures (80 and 100 °C) and different ratios of Jerusalem artichoke to hot water (1:1 and
1:1.5) on the water and oil absorption index, as well as the water solubility index. Then, dried and ground Jerusalem
artichoke extract was used to replace soybean oil in two types of emulsion systems: a low-oil content emulsion
(10% oil) with oil replacements of 0, 2, 4, and 6%, and a high-oil content emulsion (75% oil) with oil replacements
of 0, 2.5, 5, and 7.5%. The particle size and rheological properties of each emulsion system were studied.

Main Results : The results indicated that the extraction of Jerusalem artichoke using different hot water temperatures
and ratios of Jerusalem artichoke to water had no significantly different effect on the water absorption index (3.58-
3.99 g/g), oil absorption index (2.04-2.10 g/g), water solubility index (56.2-59.53%), and yield (11.48-13.46%).
However, the water-soluble extract that was extracted using hot water at 100 °C and the ratio of Jerusalem artichoke

to water being 1:1.5 showed the highest yield (13.46+1.75%) and the lowest moisture content (5.12+0.41%)
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(P<0.05). Thus, these were the appropriate conditions for the Jerusalem artichoke extraction process. Then, the
extract was used as an oil replacement in emulsion systems. The results for both emulsion types were similar.
Increasing the quantity of extract caused the particle size tend to decrease while the viscosity increased, except
for the low-oil emulsion with 2% Jerusalem artichoke extract, whose particle size increased. Emulsions with low oil
concentrations exhibited Newtonian flow characteristics, whereas emulsions with high oil content show shear-
thinning flow behavior. Increasing a water-soluble extract from the Jerusalem artichoke tuber did not change the
flow characteristics of the emulsion samples, but it did lead to an increase in viscosity.

Conclusions : Hot-water Jerusalem artichoke extract could be used as an oil replacement in emulsion systems. The
optimal amount of the extract was 6 and 2% for low- oil content emulsions and high- oil content emulsions,
respectively.

Keywords : water soluble extract ; extraction ; emulsion ; particle size ; rheological properties
*Corresponding author. E-mail : ifrsck@ku.ac.th
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Table 1 The moisture content and density of water soluble Jerusalem artichoke extract (JAE) obtained from

different extraction conditions.

Water temperature Jerusalem artichoke: Yield Moisture content Density
(°C) water (%) (% wet basis) (g/cma)
80 1:1 11.48+0.75a 7.04+0.88c 0.64+0.04a
80 1:1.5 12.09+0.69a 6.49+0.57b 0.74+0.03b
100 1:1 12.33+0.86a 6.05+0.48b 0.72+0.03b
100 1:1.5 13.46+1.75a 5.12+0.41a 0.72+0.05b

Data are presented as mean + standard deviation and different letters in the same column indicate significant

differences
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, y = o o , o A o R =2 o , = .
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Table 2 Water solubility index, water absorption index and oil absorption capacity of water soluble Jerusalem

artichoke extract (JAE) obtained from different extraction conditions.

Water Jerusalem Water solubility Water absorption Qil absorption
temperature artichoke: water index® index"® c:apacityNS
(°C) (%) (9/9) (9/9)
80 1:1 56.23+5.46 3.99+0.73 2.04+0.06
80 1:1.5 57.99+2.87 3.79+0.34 2.10+0.08
100 1:1 59.53+2.82 3.568+0.37 2.07+0.05
100 1:1.5 58.91+4.12 3.67+0.57 2.09+0.09

NS = mean values were not significantly different at p <0.05

Table 3 L*, a*, b* and c* of water soluble Jerusalem artichoke extract (JAE) obtained from different extraction

conditions.
Water temperature  Jerusalem artichoke: L* a* b*
(°C) water
80 1:1 70.45+0.61b 3.91+£0.39a 17.06+1.38b
80 1:1.5 68.94+0.46a 4.09+0.22ab 14.63+0.25a
100 1:1 70.37£0.67b 4.27+0.19b 14.87+0.14a
100 1:1.5 69.70+1.45ab 4.18+0.11ab 14.32+0.23a

Data are presented as mean + standard deviation and different letters in the same column indicate significant

differences
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e ”\1mmmmgmﬂcﬂmam?imm%ﬁ@ﬁumﬁmﬁmﬁmﬁfﬁﬁuﬁ'ﬂ WU mmmgmﬂuﬁﬂ@%ﬁiﬂﬁﬁuma
aﬁmﬁ”ﬁ@’mLLﬁumﬁuﬁmmmwﬂ’meﬂLa?a'ﬂwiﬁu 7.70£0.57 lulasiums dudlenaunmuiuilusrunddadusianans
afmiannuiunziuRsziAdindubenas 2, 4 uas 6 Wudn ?JmmfmémﬁﬁmmmLﬁufuﬁaﬁmmmawmmuaw
afptinannuiunzdUsenaz 2 (2W1ABRNIA 12.22+0.62 lulATLuns) meﬁﬁummwmmmmﬁ@wmme‘fﬁﬁuﬁw
mmﬁmﬁy’m’mLLﬁumzﬁuﬁizﬁummL%;J?ﬁw,ﬁﬁyu (BWIABYNIA 6.59+1.22 UAY 4.55+0.06 1HTATINAT ATNATAL)
(Table 4) zhumimmmﬁq‘umwmmfu Tt iatuRfinmauuinTuE A sa RN mnIzana faves
AUNTALLL polymodal distribution ﬁ@gmmﬁmmmumnmm"l,ﬂmﬁqme dausethaitlifinninansateiiumudn

HnInszanefa L83 UNIALLL monomodal distribution (Figure 1)

Table 4 Particle size and rheological parameters of low oil content emulsion containing different concentration of

JAE after 24 hour storage at 25 °C.

Treatments Particle size n R’ K (Pa.s")
d4,3 (um)
0% JAE 7.70+0.57b 0.98905 0.99985 0.0021444ab
2% JAE 12.22+0.62¢c 0.99441 0.99994 0.0019492b
4% JAE 6.59+1.22b 1.0037 0.99988 0.0019531b
6% JAE 4.55+0.06a 0.98895 0.99994 0.0023675a

Data are presented as mean + standard deviation and different letters in the same column indicate significant

differences
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Figure 1 Particle size distribution of low oil content emulsion at the difference of JACE substituted after 24 hour

storage at 25 °C
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Figure 2 Flow curves of low oil content emulsion with and without JACE containing
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NNEABLNINN9NIEANLATR9BYNIALLIL monomodal distribution (Figure 3)

Table 5 Particle size and rheological parameters of the high oil emulsion containing different concentration of JAE

Treatments Particle size n R? K (Pa.s")
d4,3 (um)

0% JAE 35.04+0.02d 0.42826 0.98913 10.306d

2.5% JAE 34.77+0.06c 0.45413 0.99364 14.137¢c

5% JAE 28.08+0.01b 0.42378 0.98148 36.298b

7.5% JAE 20.2940.02a 0.35352 0.99168 91.681a

Data are presented as mean + standard deviation and different letters in the same column indicate significant

differences

—¢—0% JAE —a—2.5% JAE

——5% JAE —a—7.5% JAE

Volume (%)

0.1 1 10 100 1000

Particle size (um)

Figure 3 Particle size distribution of high oil content emulsion at the difference of JACE substituted after 24 hour

storage at 25 °C
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Figure 4 Flow curves of high oil content emulsion with and without JAE containing
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