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ABSTRACT

Pectin is an important polysaccharide with various applications in number of industries. Low methoxyl pectin (LM Pectin)
is a type of pectin that has less than 50% degree of esterification and/or less than 7% methoxyl content. Low methoxyl
pectins have been manufactured since the 1940s primarily for use as gelling agents. It is used in a variety of products,
including dairy, bakery and low-sugar jam as well as in pharmaceutical industries. LM pectin extracted from high
methoxyl pectin. Whereas the high cost is the major problem in applications. As the alternative, natural LM pectins are
safe and cheap. There are many natural sources available from which we can extract a better quality low methxyl pectin.
This review paper give a brief review on natural sources of low methoxyl pectin and its uses in food, pharmaceutical and

other industries
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Pectin is a complex heteropolysaccharide that
contains 1,4-linked a-D-galacturonic acid residues
part of which esterified by methanol (Levigne et al.
2002). It is commonly found in the cell walls and
middle lamellae of higher plants. This is a secondary
food ingredient widely used as gelling, emulsifying
and stabilizing agents in food products (Koubala et
al. 2008a).

Despite being widely found in the majority of plant
tissues, pectin can only be produced commercially
from a very small number of sources. Because
the degree of methoxylation and molecular size
determine a pectin’s capacity to forming gel, pectins
from diverse sources do not have the same gelling
ability because of differences in molecular size and
degree of methoxylation (Thakur ef al. 1997).

The key to classifying pectin as high-methoxyl
pectin (>50%) and low-methoxyl pectin (<50%) with
distinct gelation mechanisms is the degree of methyl
esterification (Marenda et al. 2019). As well as another
criteria to determine whether pectin is LM or HM is
pectin having a methoxyl content of less than 7 % is
considered a low methoxyl content, whereas 8-12 %
lies in the category of high methoxyl pectin (Islam et
al. 2023).

Methoxyl content plays a crucial role in determining
the pectins’ setting time, susceptibility to polyvalent
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cations, and advantageous qualities when it comes to
making low-solid gels, films, and fibers (Shaha et al.
2013). Pectin derived from plant resources typically
has a methyl content ranging from 0.2% to 12%,
depend upon the extraction method and raw material
source (Sommano et al. 2018).

LM-pectin can form gels at acid pHs or when divalent
ions like Ca are present (Capel et al. 2006; Gilsenan et
al. 2000; Lootens et al. 2003; Lofgren et al. 2005).

Since the majority of pectin derived from fruits and
vegetables is HMP with a DE ranging from roughly
60% to 90% (Van Buren, 1991), LMP is often created
by de-esterifying HMP. Four different types of agents
have been used in the primary methods that have
been reported for the preparation of LMP from HMP:
pectin methyl esterase, acids, alkali, and ammonia in
alcohol or concentrated aqueous ammonia (Renard &
Thibault, 1996).

De-esterification of HMP with acid or ammonia in
an alcoholic medium yields low methoxyl pectin
(LMP), DE £50% (Axelos & Thibault, 1991). Whereas
ammonia results in a blockwise distribution of amide
groups and a randomly distributed free carboxyl
group, acid deesterification yields LMP witharandom
distribution of carboxyl groups. Blockwise carboxyl
group distribution and minimal depolymerization
are the results of pectin deesterification from
orange using salt-independent polymethyl esterase
(Hotchkiss et al. 2002; Str€om et al. 2007).

In contrast to HM pectins, LM pectins are less
sensitive to pH, generate gels regardless of the
amount of sugar present, and require a regulated
quantity of calcium or another divalent cation to gel
(Sundarraj et al. 2012). The gel-forming capacity of
LM pectin is enhanced by amidation (Kim et al. 1978).
Often employed as a thickener and stabilizer in the
manufacturing of low-calorie meals and drinks, such
as fruit juices, dairy products, and dessert fillings,
LMP is more valued than HMP (Ciriminna et al. 2022).

While LM-pectins are more stable and should not
significantly lose their gel-forming ability after a
year of storage at room temperature, powdered HM-

pectins gradually lose this ability if stored in warm or
humid environments (Hercules Incorporated, 1999).

These reactions also proceed faster with increasing
temperature. Pectic acids and LM pectins are resistant
to neutral and alkaline conditions since there are
no or only limited numbers of methyl ester groups.
LM pectins form gels in the presence of calcium. In
addition, the Sugar beet pectin can form gels through
cross linking of the ferulated groups. The calcium-
LM pectin gel network is built by formation of the
“egg-box” junction Zones in which Ca++ ions cause
the cross-linking of two stretches of polygalac turonic
acids (Ni et al. 2010)

NATURAL SOURCES OF LOW METHOXYL
PECTIN

Sunflower

HMP produces artificial LMP through chemical
processes that involve the depolymerization of
these polysaccharides. This ultimately affects the
gel’s strength, resulting in a weaker gel (Chan et al.
2017). Because of their high natural LMP content and
the potential to use the leftovers as a by-product,
sunflower heads are seen as having significant
industrial relevance in this regard, helping to prevent
environmental issues (Adetuniji et al. 2017).

Fresh sunflower heads (7 mL/g) were processed for
20 minutes at 120 °C and 8 bar, yielding a maximum
pectin yield of 6.57% with strong thermal stability.
Low methoxy pectin was indicated by the degree of
esterification value (Plaza and Turner, 2015).

Passion Fruit

When Yapo and Koffi (2006) isolated pectin from
yellow passion fruit, they discovered that the pectins
had a low degree of methyl esterification and were
high in anhydrogalacturonic acid. Additionally, they
have comparatively low levels of neutral sugar and
acetyl groups. Additionally, they included a little
amount of proteinaceous material. According to the
SAG and small amplitude oscillatory shear tests,
respectively, their gelling ability and viscoelastic
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qualities match with those of a commercial citrus
low-methoxyl pectin. As a result, yellow passion fruit
rind is a naturally low-methoxyl pectin source that
may be beneficial.

Cashew Apple Pectin

The pectic components of cashew apple pomace were
examined by Yapo and Koffi (2013) under various
acid extraction conditions. High concentrations of
galacturonic acid (GalA: 69.9%-84.5%) and a few
neutral sugars, primarily galactose (Gal: 4.7%-8.6%),
arabinose (Ara: 2.6%-5.4%), and rhamnose (Rha:
1.3%-2.5%), were found in the extracted pectin. The
isolation of naturally low methoxy pectins (LMP)
was indicated by the degree of methoxylation
(DM), which ranged from 28% to 46% and was only
marginally impacted by the extractant strength.
Compared to commercial citrus LMP with similar
DM, cashew apple pomace pectin produced firmer
Ca2+-mediated LMP gels in terms of gelling capacity.
Therefore, cashew apple pomace seems to be a
promising source for the potential development of
“non-chemically or enzymatically-tailored” LMP.

Jackfruit

From different natural sources Jackfruit is one of the
natural sources of low-methoxyl pectin. Pectin was
extracted using a water-based extraction method by
Ahmmed et al. (2017). The extracted jackfruit pectin
is classified as low-methoxyl pectin based on its
methoxyl concentration, and it can be used in low-
sugar goods like low-sugar jam and jellies.

Additionally, Islam et al. (2023) isolated pectin from
jackfruit, which had a low DE of methoxyl pectin.
According to their classification, pectin is low
methoxyl pectin if its methoxyl content is less than
7% and high methoxyl pectin if its methoxyl level is
between 8 and 12%.

Pomelo

Liew et al. (2018) used a subcritical water extraction
approach to extract pectin from pomelo peel. The
production of LM pectin rather than HM pectin

is facilitated by the lack of acid and extended
exposure to pressure under dynamic subcritical
water extraction conditions. Instead of the traditional
two-stage extraction-deesterification procedure, LM
pectin may now be produced from pomelo peels in a
single extraction phase.

Mango

Banerjee et al. (2016) study on lemon juice based
extraction of pectin from Mango peel, the extractsed
pectin was classified as low methoxyl pectin because
DE of extracted pectin was around 50%. The results
found by Sommano et al. (2018) suggest that phase
control microwave-aided extraction favors the
extraction of “low methoxyl pectin” (LMP) from
Sam-pee mango fruit peels, which is thought to be a
sign of high-quality pectin for food processing.

Radish

Pectin extracted from Red radish (Raphanus
sativus L.) pomace by alkali was low-methoxyl pectin
with esterification degree of 10.17%, galacturonic
acid content of 69.71% (wt), and average molar
weight of 78.59 kDa (Tang et al. 2024).

Plum

Khan and Nandkishor, (2019) extracted pectin from
wild plum. The extraction was carried out by acid
extraction method by using HCL, HNO, and citric
acid. Methoxyl content of extracted pectin was less
than 7 and classified as low methoxyl pectin.

Durian

The FT-IR spectra revealed that, under ideal
circumstances, durian pectin is an LM pectin (DE
18.99%) rich in polygalacturonic acid. As a result,
durian rind is a good source of LM pectin, which may
be used to stabilize and thicken low-calorie food and
drink products (Jong et al. 2023).

Kaffir Lime

Pectin was isolated from Kaffir lime peel by Shaha et
al. (2013) can be categorized as low methoxyl pectin
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based on the degree of esterification and methoxyl
content. This pectin may find application in the
production of low-sugar products like jam and jellies.

Banana

Kukwa et al. (2017) used hydrochloric acid to extract
pectin from banana peels, the degree of esterification
(45.56%) indicated that the isolated pectin had a low
methoxyl content.

Mugampoza et al. (2020) examined pectin extracted
from bananas at five different phases of ripening:
0,1, 2, 5 and 7, i.e., after every eight hours. Pectin
that was extracted at stages 2, 5, and 7 was described.
Throughout the ripening stages, the methoxyl
content of pectin from ripening banana pulp and peel
generally increased and did not differ significantly
(p>0.05). Throughout the ripening stages, the methyl
content of pectin from banana peel varied from 4.07 to
11.02%, whereas that from banana pulp varied from
3.67 to 8.21%. All three cultivars” methoxyl content of
pectin from banana pulp at stage two of ripening did
not differ significantly (p>0.05) i.e. Musakala (5.12%),
Mpologoma (4.07%), and Nakitembe (5.37%). At stage
5, there was no significant difference in the methoxyl
content (p>0.05), which was 4.73% for Nakitembe,
7.27% for Musakala, and 5.73% for Mpologoma. At
the seventh stage of ripening, the methoxyl level of
the pectin from Mpologoma was 7.88%, Musakala
was 8.76%, and Nakitembe was 11.02%. At stage 2 of
ripening, the methoxyl level of banana peel pectin was
low (4.02% for Nakitembe, 5.86% for Musakala, and
4.03% for Mpologoma). It is evident that all extracted
pectin was discovered to be low methoxyl pectin at
stages 5 and 7, with the corresponding methoxyl
contents of the pectin extracts being 5.87 and 3.67%
for Mpologoma, 4.02 and 8.21% for Nakitembe, and
7.13 and 7.75% for Musakala.

Okra

Pectin from okra pods was extracted by Xu et al.
(2020), and the results indicated that the pectin
was low-methoxyl, with a DE ranging from 39.5 to
43.6%. Alba et al. (2015) used aqueous extraction to
extract pectin from okra pods at pH 6.0 or 2.0. They

discovered that both okra pectins had low methoxyl
(LM) pectins, with DM of 40.0% 289 and 24.6%.

Watermelon

Watermelon rind pectin was isolated by Abidin et
al. (2020). Acid extraction and ultrasound-assisted
extraction were used in the extraction process. Both
extracted pectins had low methoxyl pectin, according
to their DE values.

Pistachio Nut

Pectin was isolated and refined from the green hull of
pistachios by Chaharbaghi et al. (2017). The pistachio
green hull pectin can be regarded as LMP, according
to the results of the acidic conditions utilized for
pectin extraction (DE ranged from 26.00 to 53.01%).
With or without the addition of sugar, this kind of
pectin forms gel.

Cocoa

Vriesmann et al. (2012) used citric acid to remove
pectin from the husk of cocoa pods. The resulting
pectin is a highly acetylated LM homogalacturonan
(DE 40.3%; DA 15.9%).

Grape

A study on the optimization of acid-extraction
of the pectic fraction from grape (Vitis vinifera cv.
Chardonnay) pomace was carried out by Colodel et
al. in 2020. According to the findings, Chardonnay
grape pomace naturally contains low methoxyl
pectin (18.1% degree of methyl-esterification).

Carrot

According to Jafari et al. (2017) the pectin production
from carrot pomace ranged from 5.0 to 15.2%. It was
also categorized as low methoxyl pectin (DE of 22.1-
51.8%).

Premna microphylla Turcz

A member of the Verbenaceae family, Premna
microphylla Turcziscommonly found inmountainous
areas and is referred to locally as “Dou Fu Chai” (Lu
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Table 1: Some Natural sources of low methoxyl pectin

Natural Sources of

0, 0,
Sl. No. LM Pectin MeO% DE% Reference
1 Sunflower 4.50-4.70 17.7-19.4 Ma et al. 2020; Bekheit et al. 2008
Peel Core rags Peel Core rags
Islam et al. 2023
. 341 3.10 1.87 4330 3846 —
2 Jackfruit
343 298  3.624-3912 3429 3631  37.851-39.662 ggﬁ‘med et al. 2017; Shinde et al.
3 Plum 5.32-6.8 42.48-54.9 Khan and Nandkishor, 2019
6.62 40.1 Liew et al. 2018; Yu et al. 2024
4 Pomelo
2.8-5.3 39.2-40.5 Norziah et al. 2000
5 Kaffir Lime 2.42-3.78 11.86 Shaha et al. 2013
6 Banana 3.09 45.56 Chodijah et al. 2019; Kukwa et al.
2017
7 Pistachio Nut — 7.31-19.02 Chaharbaghi et al. 2017
8 Watermelon 2.56- 4.86 29.56- 44.41 Abidin et al. 2020
9 Okra — 39.5-43.6 Xu et al. 2020
10 Carrot — 5.0- 15.2 and 22.1- 51.8 Jafari et al. 2016
5.08 24 Hennessey-Ramos et al. 2021; Sarah
11 Cocoa et al. 2018; Vriesman et al. 2012;
6.51 40.3 Pinkaew et al. 2024
12 Durian Rind 3.46% 18.99 Jong et al. 2023; Firdaus et al. 2018
13 Pineapple 2.4-5.6 — Ukiwe and Alinnor
14 Fig — 32.41-39.42 Gharibzahedi et al. 2019
15 Orange 6.43 — Hundie, 2020
16 Sour Orange — 17-30.5 Hosseini et al. 2016
17 Lemon 5.4 20.07 Alfa and Abilasha, 2016
— Ripened 21.7- 35.4
18 Sugar Palm Rungrodnimitchai, 2011
— Young 29.3- 45.0
8.16 50.98 Fertonani et al. 2009
19 Apple
3.7 33.44 Virk and Sogi, 2004
5.45 45.62 Panwar et al. 2022
20 Citrus Limetta
4.460 2.98 Kanmani et al. 2014
5.27-6.2 38.46-58.62 Devi et al. 2014
21 Citrus sinensis 5.37-5.64 75.58-77.56 Kamal et al. 2021
6.840 3.50 Kanmani et al. 2014
2.348 1.50 Kanmani et al. 2014
22 Citrus limon 3.97 27.38
Sikder and Ahmed, 2019
2.86 21.96
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Table 2: Other Physical characterization of LM pectin

SL . o Equivalent Intrinsic
No. Crop el Weight (g/mol) Viscosity (dL/g) Reference
1 Sunflower 6.57 — — Ma et al. 2020
Peel 25.35 0.476 —
Core 35.13 0.454 — .
Islam et al. 2023; Shinde et al. 2024
2 Jackfruit Rags 28.21 0.555 2.464 - 2.856
Ahmmed et al. 2017; Sontakke et al. 2024
Peel 14 0.475 2.173
Core 10.9 0.460 —
3 Plum 10.67 to 13.26  625- 1020 — Khan and Nandkishor, 2019
12.6-20.8 391.2-738.3 — Norziah et al.
4 Pomelo .
19.6 — — Liew et al. 2018
5 Kaffir Lime 41.20-61.80 658.1- 735.4 — Shaha et al. 2013
6 Banana 22.57 862.07 Pagarra et al. 2019
6 Pistachio Nut 23.42 — — Chaharbaghi et al. 2017
7 Watermelon 9.87-10.60 356.43-479.88  — Abidin et al. 2020; Susanti, 2021
8 Carrot 16.0 — — Jafari et al. 2016
37-106 _ _ Vriesman et al. 2012
9 Cocoa Hennessey-Ramos et al. 2021
10.20 0.833 — Sarah et al. 2018; Pinkaew et al. 2024
10 Durian Rind 6.02t0 1096  3860.7 1.487 Jong et al. 2023; Firdaus ef al. 2018;
Nguyen et al. 2024
11 Fig 6.05-11.71 — Gharibzahedi et al. 2019
12 Orange 26.74 — — Hundie, 2020
13 Sour Orange 2to17.6 — — Hosseini et al. 2016
14 Lemon 13.8-44.2 510 — Alfa and Abilasha, 2016
Young 3.8-8.1 — —
15 Sugar Palm Ripened 9.8- Rungrodnimitchai, 2011
16.7 N B
20.07 588.23 - Fertonani et al. 2009; Virk and Sogi, 2004;
16  Apple
_ 652.48 — Nagqash et al. 2021
17.4-76.0 312.5-833.33 — .
Devi et al. 2014; Kamal et al. 2021;
17 Citrus sinensis 12.4-21.28 1765.19-1899.33 —
Kanmani et al. 2014; Ayele et al. 2024
29.41 594.86 —
18 Citrus Limetta 32.42 386.45 — Kanmani et al. 2014
36.71 253.70 —
. . Kanmani et al. 2014; Ahmed and Sikder,
19 Citrus limon 5.71 298 — 2019; Salam ef al. 2012
12.73 301 —
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Table 3: Other Chemical characterization of LM pectin

;1(') Crop GalA (%) Moisture (%) AUA (%) Ash (%) Reference
1 Sunflower 82 5.35-6.15 — 3.80-4.18 Ma et al. 2020; Bekheit et al. 2008
Peel 65.53-68.65 7.758 —8.456  44.79 1.55 | | hind l
Islam et al. 2023; Shinde et al.
Core  — - 45.76 090 2024; Saurabh et al. 2023
2 Jackfruit Rags 57.562- 62.267 8.518-9.694 40.48 1.30
Peel  42.140-45.347 9.82 56.78 8.82 Ahmmed et al. 2017; Sontakke et
al. 2024
Core — 9.10 53.62 7.89
3 Plum 61.4t079.2 — 69.88-74.97 0.452-0.917 Khan and Nandkishor, 2019
56.34 — 39.9-74.9 2.5-16.1 Norziah et al. 2000; Yu et al. 2024;
4 Pomelo .
76.62 — 2.96 Liew et al. 2018
Chodijah et al. 2019; Kukwa et al.
5 Banana 77.44 8.33 56.32 3.060 2017; Pagarra et al. 2019
6 Pistachio Nut 65 — — — Chaharbaghi et al. 2017
7 Watermelon 47.268 11.03 47.72-55.24 1.47-1.82 Abidin et al. 2020; Susanti, 2021
8 Okra 62.67-68.77 — — — Xu et al. 2020
9 Carrot 75.5 — — — Jafari et al. 2016
52.06 8.27 32.71 16.9 Hennessey-Ramos et al. 2021;
10 Cocoa Sarah et al. 2018; Pinkaew et al.
58.08 5.4 29.7 5
2024
. . Jong et al. 2023; Firdaus et al.
11 Durian Rind 96.78 6.61 49.88 to 77.35 4.57 2018; Nguyen ef al. 2024
12 Fig 76.85 — — — Gharibzahedi et al. 2019
13 Orange — — 68.25 — Hundie, 2020
Hosseini et al. 2016; Hosseini et
14 Sour Orange 57-83 8.81 — 1.89 al. 2019
15 Lemon — — 65.4 6.66 Alfa and Abilasha, 2016
Young 43.3-
70.0
16 Sugar Palm ) — — — Rungrodnimitchai, 2011
Ripened 34.3-
74.3
41.26 — 91.84 - Fertonani et al. 2009; Virk and
17 Apple .
— — 62.82 1.44 Sogi, 2004; Naqash et al. 2021
- 10.64 51.04-91.52  3.5-7.5 Devi et al. 2014; Kamal et al. 2021;
18 Citrus sinensis — 9.81 40.36-41.30 1.42 Kanmani et al. 2014; Ayele et al.
— — 68.74 1.35 2024
19 Citrus limetta — — 42.80 — Kanmani et al. 2014
— 12.2 39.48 3.3 | a q
. . Kanmani et al. 2014; Sikder an
20 Citrus limon - - 82.12 415 Ahmed, 2019; Salam ef al. 2012
— — 74 4.02
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et al. 2019; Tang et al. 2018). Pan et al. (2019) state
that the ammonium oxalate extraction pectin from
Premna microphylla Turcz is a type of linear LMP (DE:
13.69%) that is rich in homogalacturonan and has a
low branching degree, both of which enhance the
pectin’s gelling qualities.

APPLICATION OF LOW METHOXYL
PECTIN IN FOOD INDUSTRY

Low-methoxyl and amidated pectin are used in
savory applications (such as sauces and marinades),
fruit preparations for yogurts, dessert gels and
toppings, low-sugar goods, and reduced-sugar
preserves. They are also utilized in high-sugar, low-
acid preserves made with bananas, figs, and other
sweets (Anonymous, 2009).

Customers who are watching their calorie intake and
diabetics who require sugar-free products are driving
up demand for jams and jellies with reduced or no
sugar. These items contain LM pectin, which creates
pectin-calcium gels. Low-sugar goods also contain
other natural gums like carrageenan and agar.
Although the inability to regulate the setting time of
LM pectin gels may be a drawback, the advantages of
LM pectins over these gums include their increased
stability in acidic environments (Peschardt, 1956).

Conserves are goods that only contain fruit juice or
fruit concentrate as a sweetener. Conserves have
a soluble solid percentage of 55-62%. At the upper
soluble level, a rapid-set HM pectin is used, while
LM pectin is applied at the lower limit to provide
the products with appropriate mouthfeel and body
(Towel and Christensen, 1959).

Bakery jams and jellies with a greater range of
relevant soluble solids and acidity can be made with
LM pectin. When using LM pectin instead of HM
pectin, more pectin must be added to the formulation
in order to achieve the same level of firmness. Because
of its flavor release qualities and texture, LM pectin
is added to some retail brands of barbecue sauce. The
ultimate consistency and texture of the product are
determined by the amount of calcium and LM pectin
in the formula (Hoefler, 1991).

Pectinis added to frozen foods to improve their shape,
slow down the growth of crystals, and prevent syrup
loss during thawing. Fruits used in ice creams can
have their texture and quality enhanced by coatings
containing LM pectins (Decker, 1953).

In stirred or Swiss-style yogurt, LM pectin is used
to stop the fruit bits from floating and distributing
unevenly. Stirred yogurt can be mixed with pectin
and fruit concentrate after fermentation to achieve the
necessary product viscosity (Basak and Ramaswamy,
1994; Ramaswamy and Basak, 1992).

In order to avoid whey separation and provide body,
LM pectin with gelatin has been proposed for use in
the production of a sour cream mix (National Dairy
Products Inc., 1968).

When Ca*isadded to the mixture, LMP canstrengthen
the firmness of Japonica rice noodles and be utilized
as a thickening agent in acidic dairy products (Zidi et
al. 2019; Nitta et al. 2018). Additionally, LMP gels can
be used to glaze, retort, microwave, bake, sterilize, or
pasteurize low-calorie jams and jellies (Li and Chang,
1997).

Anionic polysaccharides, such Ca* sensitive low-
methoxyl pectin (LMP), may encourage hydrated
pectin chains to interpenetrate into protein networks
in set yogurt, resulting in the production of mixed
gels in the yoghurt matrix (Wijaya et al. 2017).

Khubber et al. (2021) found that the yogurt without
pectin had the lowest firmness, while the highest
was the yogurt with LMP of concentration (1.0%).
The low-fat set yogurt’s rheology, sensory appeal,
and physico-chemical quality all improved with
the inclusion of LMP. Bacterial counts increased as
LMP levels increased. This has increased acidity and
antioxidant potential by aiding in the synthesis of
metabolites. LMP has shown promise as a stabilizing
element for low-fat set yogurt. Low methoxy pectinin
milk at a concentration of 0.2% (w/w) was effectively
utilized to enhance moisture retention and improve
the texture of low-fat Mexican manchego cheese
because calcium ion interaction with pectin can
disrupt the compact para-casein matrix.

197




_ Shinde et al.

Low methoxyl pectin is becoming more and more in
demand as a result of calorie-conscious consumers
and the requirement for diabetics to eat sugar-free
products. For these customers, a marmalade with
amidated citrus pectin (low methoxyl pectin) and
maltitol was created, with few variations in properties
from commercial marmalade (Zhilinskaya et al. 2018).

The precise qualities and texture that are needed
in the finished product determine the type and
concentration of pectins that are utilized. For example,
guava juice’s cloud stability and ascorbic acid
retention were positively influenced by low-methoxy
pectin (LMP). It improved overall acceptability when
mixed with gum Arabic while having no effect on
viscosity (Mousa, 2020).

Although LM pectin may be preferable with
soluble solids exceeding 60% if a particularly soft,
spreadable, or thixotropic texture is desired, LM
pectin is employed in applications with soluble
solids content below 60%. Relatively low-reactivity
LM pectin can be used for applications involving
more than 50% soluble solids. However, unless
there are specific needs for a particularly soft and
spreadable texture, for which a low-reactivity LM
pectin is appropriate, medium-reactive LM pectin
should be utilized at soluble solids below 50% or
at higher filling temperatures. Perfect gels may
initially be produced by reactive LM pectin when
the soluble solids content is less than 25%. Because
of its excellent thermal stability, HM medium rapid
set pectin has been utilized traditionally. However,
LM pectin would be a better choice because these
gels have a tendency to synerise after being pumped
or sheared at soluble solids below 60%. LM pectin
will result in a pumpable, shearable, and heat-stable
baked filling at soluble solids between 50% and 60%.
LM pectin must be used if a heat-reversible jam is
required. LM pectin is used as a thickening in sauces
like fruit-based ripples and toppings when a thick,
pumpable texture is preferred. When used in fruit
preparations for yoghurt, LM pectin produces a soft,
thixotropic gel that is both readily stirred into the
yoghurt and solid enough to guarantee consistent
fruit distribution even in big containers. Since neutral

flavors work better with a pH range of 4.0 to 4.5, this
range is required when making non-fruit-flavored
pectin jellies with flavors like peppermint and toffee.
Some varieties of amidated LM pectin can be used
for this kind of application. LM pectin can be used
as a gelling ingredient in cold-setting milk desserts.
Small levels of LM pectin improve the firmness,
texture, and creaminess of stirred and set yoghurt
by interacting with milk proteins, having a strong
water-binding ability, and being calcium reactive.
The rheological characteristics of tomato ketchup can
be altered by adding LM pectin, ranging from smooth
and pourable to nearly spreadable. Excellent flavor
release is also attained. The thickness of vegetable-
based sauces, including salsa and chutney, can range
from pourable to thick and nearly sliceable when
amidated LM pectin is used either by itself or in
conjunction with other hydrocolloids, like modified
starch (Brejnholt, 2009).

Beverages Drug

Fig. 2: Application of Low Methoxyl Pectin

Pharmaceutical Uses

In addition to being excellent for wound healing
applications, LMP also gets along well with yogurt
and may be utilized extensively as a probiotic
delivery system. Li et al. 2019; Kocaaga et al. 2019).

LMP interacts with the intestinal epithelia more
easily because it can readily pass through the mucin
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layer of the intestinal wall (Sriamornsak et al. 2010).
Through direct interaction with the epithelium, LMP
is discovered to increase the production of mucin
in the small intestine (Hino et al. 2013). Limiting the
development of acute pancreatitis into a severe form
depends on the construction and function of the
intestinal mucosal barrier, which may be positively
influenced by LMP (Sun et al. 2017).

In the upper part of the gastrointestinal tract, low
methoxyl pectin core could reduce the medication’s
impending preview (Rehmat et al. 2022). Low
methoxy pectin’s mucoadhesive properties, which
include a propensity to stick to the mucin with the
aid of hydrogen bonds, were found to be effective for
the distribution of nasal medications (Klemetsrud et
al. 2013). Sriamornsak & Nunthanid (1998) altered
the drug release pattern from calcium pectinate gel
beads by altering the DE of LM-pectin.

The current study’s findings show that, when taken
orally, LM pectin would be a more effective anti-
inflammatory medication than HM pectin. Both
systemic and local inflammation were observed to be
inhibited by LM pectin (Popov et al. 2013).

Other Uses of LM Pectin

Low methoxyl pectin (DE _ 33%) demonstrated
greater lipid antioxidant potential than the high
methoxyl pectin (DE _ 58%); consequently, low
methoxyl pectin can be effectively used as a natural
substitute for synthetic antioxidants. The degree of
esterification was significantly influenced by the
oxidative stability of the emulsions (Celus ef al. 2018).

Applications where conventional gelation conditions
are inappropriate may benefit from the use of low
methoxyl pectin (LMP). Formulators may investigate
other calcium sources in these situations, such as milk
protein or insoluble salts like calcium phosphate and
calcium citrate (Assifaoui et al. 2024).

Low methoxy pectin’s (LMP) capacity to gel at
room temperature with the aid of divalent cations
is essential for the creation of encapsulation matrix.
Heat-sensitive compounds including vitamins,
antioxidants, enzymes, proteins, and probiotics

can be encapsulated with this property (Assifaoui
et al. 2013; Cargnin et al. 2021; Dhalleine et al. 2011;
Heumann et al. 2020; Huynh et al. 2017; Jantrawut et
al. 2013).

CONCLUSION

From this review we concluded that to avoid long and
costly process of extracting Low methoxyl pectin we
can be extracted it from several natural sources like
sunflower, passion fruit, mango, jackfruit, cashew
apple, radish, banana, okra, cocoa, watermelon,
etc. Low methoxyl pectin. Low methoxyl pectin
is used in food industries like bekaries, milk
industry, confectionery, sauses, etc. It is also used in
pharmaceutical for curing several disease.
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