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Abstract

Modified starches, xanthan, diagum SR, etc were researched as food recipes for chunk in gravy for evaluating
the possibilities of their sensory and physical evaluations. Various concentrations of major hydrocolloids were
formulated as recipes and pH of the recipes was also studied incorporating sodium carbonate. Viscosity of the
recipes was determined at 20 and 100rpm. Modified starches from Loryma were evaluated. They were then tested
before and after retorting. All the recipes were tested for break strengths. Best results concluded for making the
commercial batches for the giants like Master foods USA, Prodotti Giani France etc. The hydrocolloids were of the
European foods order involved in the studies for the commercials.

Keywords: Gravy recipes; Modified Tapioca starch; Clear Text
starch; Xanthan; Guar; Diagum SR

Introduction

Hydrocolloids were chosen as such that when they are blended as
recipe for gravy formulation with the use of chunks must be with the
consistent flow. For that reason the following hydrocolloids cleartext,
diagum SR, guar gum, dextrose, xanthan and Na,CO, as buffer were
investigated with various percent composition. Every hydrocolloid
has very special chemistry regard to their synergy with the other
hydrocolloids. Retorting of the recipe is utmost important for their
shelf life when the chunks are put into the recipe and packed in the
containers. On blending each recipe was thoroughly investigated for
their consistency with the chunks and shall not become thin when
hold for the long period. These recipes were researched for the leading
pedigree manufacturing company Master foods USA a giant in the
business of pedigree.

Food hydrocolloids have been widely used in the food industry
for their gelling, thickening, emulsifying, dispersing, and stabilizing
functions. Food hydrocolloids control the texture and at the same time
they control flavour and aroma release which has also been studied
extensively. Methods of investigation are very diverse ranging from
physics to biological chemistry, and it is necessary for workers in this
field to learn various methods [1,2].

Collaboration between academia and industry is necessary to
further develop understanding and application of food hydrocolloids.
The viewpoints of both unity and diversity are necessary for the study
of food hydrocolloids. The food hydrocolloids approach proposes
that these hydrocolloids can be studied from a unified viewpoint: all
these dispersed systems are colloidal systems consisting of water,
polysaccharides, proteins, lipids and other ingredients [3].

Hydrocolloids in this context include polysaccharides, modified
polysaccharides and proteins acting alone, or in mixture with other
food components, as thickening agents, gelling agents or surface
acting agents. The scope of the study was to exploit the real and model
food colloids, dispersions, emulsions, and forms and the associated
physicochemical stability phenomena, creaming, sedimentation,
flocculation and coalescence. As fact food hydrocolloids covers the full
scope of hydrocolloids behaviour.

Xanthan is a high-molecular-weight polysaccharide which is
obtained in a fermentation process employing a microorganism

Xanthomonas campestris. The main chain of xanthan has a cellulose
structure. It consists of D-glucose units with .beta.-1, 4-bonds. The
trisaccharide side-chains consist of two mannose units and one
glucuronic acid unit. The terminal .beta.-D-mannose unit is linked by a
glycoside bond to the 4-position of the .beta.-D-glucuronic acid, which
in turn is linked by a glycoside bond to the 2-position of .alpha.-D-
mannose. This side-chain is linked to the 3-position of every second
glucose residue of the polymer’s main chain.

Clear text SD3 is modified starch responsible for giving smoother
and creamy texture to the recipes. It also yields a very clean flavor. Guar
gum is an edible thickening agent consisting of galactose and mannose
units. Guar Gum, like locust bean gum, is a polysaccharide consisting
of a straight chain of D--mannopyranose units joined by B *(1-4)
Linkages with a side branching unit of a single D-galactopyranose unit
joined to every other mannose unit by a *(1-6) linkages. Locust bean
gum has a single galactose side branch every fourth mannose unit. The
molecular weight of guar is 220,000 +/-1 0%.

Dextrose is commonly known as glucose and a very good source
of energy and used most frequently in food formulations. It is produce
commercially via the enzymatic hydrolysis of starch. Na,CO, is used as
buffer in these recipes. It helps in maintaining the pH of the blended
recipes.

Figure 4 is the structures of guar gum, xanthan, and cassia
angustifolia. Their structures and linkage of maltose and galactose
plays an important role in exhibiting the synergies for their physical
performances in formulating the foods recipe from the stabilizing,
thickening and emulsifying point of view.
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Galactomannans are, like the starches, vegetable reserve
polysaccharides which occur in the endosperm cells of numerous
seeds of Leguminosae. Upon germination of the seeds, they undergo
enzymatic degradation and serve as nutrients for the seedling. The
collective term “galactomannan” or “polygalactomannan” comprises
all polysaccharides which are built up of galactose and/or mannose
residues and in addition can also contain minor amounts of other
sugar residues. There is a relatively large number of galactomannans,
depending on their origin. The materials principally occur in the
endosperm portions and seeds of various Leguminosae (legumes)
such as guar, locust bean, Tara, honey bean, flame tree, sesbania and
species of Cassia. Galactomannans are built up of a linear mannose
chain which itself is built up of mannopyranose rings linked by .beta.-
(1, 4-glucoside bonds. To these rings are attached, as branches, isolated
galactopyranose residues by .alpha.-(1, 6-glucoside bonds).

Materials and Method

Modified Tapioca (Clear text SD3), starch MR 200 was purchased
from Loryma starch Germany. Diagum SR, IMPL, Guar, Shri ram
Guar Pvt. Ltd., India, dextrose, Western Chemical Enterprise, xanthan,
Rashmi Enterprise and sodium carbonate, Chemplast Enterprise, were
purchased from India.

Recipes containing galactomannans discussed were mixed in
different percentage. 1-4g of each recipe was then made to disperse in
1 litre of distilled water in a cylindrical glass reactor with high speed
agitator and heated at 90+5°C at high rpm for an hour. It was then
poured in cubicles in container having cold water at the surface and the
cubicles were allowed to rest at ambient temperature. Quality related
norms were strictly followed in the QC department well before taking
the experimentations in R&D, [4,5]. Na,CO, was used as 2.3g each time
to investigate the pH balance in each recipe.

Major hydrocolloids Clear Text SD3 and MR 200 were used in the
weight percent ranging from 70-90. Others were blended as such so that
entire recipe constitutes of 100 percent.

Required concentrations were prepared as 1, 2, 3 and 4% solution in
distilled water. It was heated up to 100°C+5°C. Post heating evaporated
water was compensated. The solutions were then filled in cans and
sealed. Sealed cans were then placed in Autoclave and were retorted for
an hour at about 130°C. The solution was stirred and was poured into
jelly boxes. It was kept at room temperature for 5hours without shaking
the boxes. The break strength was determined in case the gel formed.
Otherwise the solution was stirred at 750rpm to 1-5 minutes and the
viscosity was determined. Later sensorial evaluations were made [6,7].

A successful blend on their evaluation was taken for further
consideration of commercializing them.

Measurement of physical properties of hydrocolloids blend

Within the framework of the present study, the EL.R.A. Jelly tester
was used for the gel measurements and the Brookfield RVT rotary
viscometer for the viscosity measurements. The FLR.A. Jelly tester
essentially consists of a narrow metal sheet which is mounted on a
shaft which bears an accurate and easily readable scale calibrated from-
10 to +90 degrees of angle. This entire device can be rotated when a
torsion force is acting. The torsion force is generated by running water,
which runs at a predetermined rate, into a small vessel equipped with
a counterweight and connected to the shaft by means of a tension
device. The gel strength was measured by dipping the metal blade into
the gel and allowing water to run into the small vessel until the metal
blade rotates through a certain angle. The higher the amount of water

required to reach the predetermined deformation angle, the greater the
gel strength [8-11].

ELR.A. Jelly tester was employed for measuring the break strength
of the solution that jellified. Viscosities of the solutions were determined
using Brookfield RVT viscometer.

Results

Table 1 show the data where in clear text SD3 of class E1442 was
changed from 70-90 wt% of the compositions. 1-4% concentration of the
recipes was prepared with changing other hydrocolloids marginally for
studying their sensory evaluation. Their viscosities were evaluated at 20
and 100rpm to test whether chunks stick to them with creamy texture. It
was found that with 80 wt% of clear text at 4% concentration the recipe
was sticking to the chunks. Diagum SR when was not used in the recipe
the solution was not forming the gel and gave good consistency with
the creamy texture. These evaluations were before retorting. Whereas
after retort the recipes containing 70-90 wt% of clear text at the same
concentration were found to stick to the gels. Viscosities of the recipes
were less before retort but were increasing after retort (Table 2). 2 and
3% concentration with 70 and 80 wt% of clear text after retort was also
observed to sticking to the chunks.

In case of Loryma starch MR 200 of class E1414 with 80 wt%
composition and 1 and 2% concentration solution did not find to form
any gel. But the viscosity values of 2% solution at 20 and 100rpm were
higher as compare to 1% solution. None of the concentration in case
of Loryma starch clear text MR 200 found to shown the tendencies
for sticking to the chunks before retort (Table 3). Others wt% was
maintained at the similar level as that of previous study. But after
retorting with the same starch of the same wt% composition found
to be sticking to the chunks at 3 and 4% concentration of the recipes
(Table 4). In this case the viscosities were found to dropping after
retorting. Retorting is the condition for the recipes to meet the required
specification to pass commercially.

Colour of the blended solutions was found to be varying when wt%
compositions of other hydrocolloids were changed [11-13].

Discussion

Percent compositions of diagum SR, xanthan, guar, and dextrose
were found to make great impact on the sensorial evaluations.
Viscosities also found to be changing with change in wt% of other
hydrocolloids. We wanted to investigate the recipes composition as
such that the chunks when added to the solution should have stick and
remain as consistent as possible without forming any creamy layer but
retain the creamy texture and mouth feeling for the pets. In both cases
of starch employed for the study and investigation were shown to have
decrease in their viscosities after retorting but the Loryma starch clear
text MR 200 did not perform well before retort and gave better results
after retort. This was the case exactly expected out of the investigations.
Hydrocolloids chosen as such that they synergise well with other
hydrocolloids. Na,CO, was used as a buffer in the recipes.

Figure 1 and 2 brings an insight into the study as how the
concentrations and retorting plays an important role for targeting
to formulate gravies for chunks. Figure 3 shows the worldwide
consumption of hydrocolloids. [11-13]

Conclusions

It was concluded from the study that lower concentrations of blend
containing Modified Tapioca starch SD3 and Clear Text MR 200 found
to synergise well along with the diagum SR, Guar, Xanthan, Dextrose

J Food Process Technol
ISSN:2157-7110 JFPT, an open access journal

Volume 2 + Issue 2 + 1000111



Nautiyal OP (2011) Hydrocolloids, Modified Hydrocolloids as Food Recipes and Formulating Agents. J Food Process Technol 2:111.

doi:10.4172/2157-7110.1000111

Citation

Page 3 of 6

‘(2bP13) € AS Xeues|D yolels ewhio] Buisn suonenjea] Alosuag pue synsay sadioay Areio uiyuny) :z ajqer

suoneBisaAul [eosuas |S “Bulo)el Jole a1eam s)nsey

. € t4
1nojoo SYUNYo o m.N OJEN
Sl ueyjuex
8gg-wdioo | pauuio} HOISA 65 pauuoj  syunyo o GeL-wdigol RS IOUPIAL o udinoy S0 asosxe(Q
SO OLI 55 z-widige |96 oN aled uL wdi00) 196 ON | sons jou ey 80g-widioz LHiod pinblj ulyL piwdigz M 12D oN A} leng v
sons Aew ¢ jusiedsuel) 09¢l : 86 ON|  youn MojjeA 00 ¥ wnbBeiq
UoN wdiog upm AN 06 Xa1 e
%4 ‘00N
syunyo G68 syunys syunyo oL Gl ueyjuex
opxons Aey|  g21L-wdigol pauwLIo} syunyo o wdioo} pauLIo} Gz1-wdigol yonsjoupia LG-wdigol R} asosxeQ
0} YonS wio4 . w.oj |96 oN . €
pinbi Yoy 062z-wdioz 196 oN ons Aepy 0SSl 196 ON p 09z-wdioz 5 pinbr 86-wdioz L' leng
jou Ae|\ |90 ON .
Inojoo umolg wdipz abueio b 0'S  ¥YS wnbeig
08 1X8} Jes|o
%4 ‘00N
9zl “syunyD "s{uNyo oL Gl ueyjuex
Syunyo Yons Aew 810¢-wdiooL pauwio} syunyo o | -wdigol pauLIo} 1 3onS 0gz-wdigol wioy PBsioupa gy-wdiooL 101 196 ON 56 asolxe(Q z
. 0v./-wdiog 186 oN xons Aew 0252 [e6 oN X yzg-wdioz 5 i unojog | zg-widiog L0l Jeng
Y1y} ‘umoig jou Aepy 196 oN .
oL -wdioz abueio 00l dswnBelq
0/ 1X8} Jes|d
%4 ‘00N
‘syunyy | 9gae-wdigo) pooy Enﬁmmw pavwoy SN gez-wdigol SO OL 1 = digol Mm %mﬂwmmmm
Awealn 0} Yons wJo4 ons jou pig wuoy |96 oN : l
oons ke 09g6-widioz 186 oN L 0z€eT [e6 oN Kepy ~ Prewdioz 96 ON by gy cgwdioz 06l Jeng
i wdioz SR 1'GL s wnBeiq
08 X9} Jes|d
(seqw) (wb) (seqw) (wb) (seqw) (wb) (seqw) (w6)
Bupoyey Bugojey Buinojey Bupojey
ybuans IS ybuans ybuans ybuans
alojeg 2ol alojeg eolg IS alojeg weaig IS alojog weaig
Kyjisooasip Aeaid Ryjsoosip A Ryjisoosip Ryjsoosip
uoneIuddU0Y %Y uolneIuUdU0Y %¢ uonesuaduU0) %2 uoleIuUdUO0I %, | % |elidje|y| ON IS

(Zhr13) € AS xapes|D youels ewhlo] Buisn suonenjea] Alosuag pue s)nsay sadioay AAeIS ul juny | ajqeL

suonebisaAul [eLOsUSS |S ‘BuiHo}el 810j0q S1oM SHNSaY

£z ‘0o’eN
€le sHUNyYo o gl ueyjuex
SYUNYo Mons Ae s)yunyod o SHUNYD
v_EM_uMEav_:c__o__ 0y8-wdioo|L wJoy i F“_o:% wdigo) Swoy va_o_qm 0ZL-wdigoL wiog ons jou pig 0y-wdiQo | wioy j6 oN G0 asouxaQg v
: (o 0€8L-wdioz [o6 oN N 02) 196 oN y 0ze-wdioz pinbi uy L 8g-wdioz 1S 1eng
youp ysiusalio) jou piq jou pig 196 oN
. : wdioz ’ nojod AN 00  ¥swnbelg
06 1X3} Jes|o
x4 ‘00N
UMY 01 500G . . 4] SR 5 sjunyo o . sl ueyuex
Kew 0B jog  80ETWdI00L P syunyo wdiool suio) - ong  86L-wdiool wiog wpisjoupla L2wdiooL) oo o R} asouxeq ¢
10105 M 008-wdioz Yons Aepy 0802 |96 oN y 8g¢-wdioz 6 pinbi uly L 9g-wdioz LS Jeng
|00 MOJ[BA jou pIg 196 oN .
wdioz nojoo AN 06 ¥dswnbelg
08 X9} Jes|d
. € Z,
pinbj pinbyj uy L €c OO®N
1N0J02 MO||BA Moyl _wdi inojod _wdi m._‘ wcwmoﬂzmwx
W61 186 Jos u ve oy 6z pmby Peeuti00l wiod|  moyeAyupry  S3WMO0L 0096 0N 59 »ea z
8.p-wdioz ggl-wdioz 0L Jeng
juasedsuel} UoN edsuel] Moyl 196 oN Juasedsuel] i
uo wo 00L  ¥Swnbelg
N N 0/ 1X3} Jes|o
£z ‘00N
pinby uly L Gl ueyuex
weald ajym
M__chw w o PN Eﬁmmmm ce W 8001-wdioo) wiog  MOI0OWBN GGWAIOOL o6 o g ssoixeq )
: sso  08zz-wdioz Juasedsuel] g/-wdiQz 0'GlL leng
yons Aepy YL oveL 196 oN .
wdligz UoN L'GL|  ¥Swnbeig
08 X8} Jes|d
(sedw) (wB) (seqw) (wB) (sedw) (wB) (seqw) (wB)
. Bunojey Buans Buniojey Buauys Bunojey Buans Bunojey Buans
IS sioppg  HBuSn IS 10509 Wybuay IS s1009 ybuaiy s 10509 ybuasy
yeaug yeaig yeaug yeaig
Aysoosip Aysoosip Aysoosip Aysoosip
uonesuddU0Y % uoleIuaddU0Y %¢ uonesuadU0) %z uone.IuUdIUOI %, | % |ela)eN ON S

J Food Process Technol

Volume 2 + Issue 2 + 1000111

ISSN:2157-7110 JFPT, an open access journal



111,

d Hydrocolloids as Food Recipes and Formulating Agents. J Food Process Technol 2:

e

Nautiyal OP (2011) Hydrocolloids, Modif

Citation

10.4172/2157-7110.1000111

doi

Page 4 of 6

(F113) 00Z YN XaHEs|D youels ewhio] Buisn suopenjea] Alosuag pue s)nsay sadioay AAeiS ul yuny) :y ajqeL

suoneBbnseAul [eLosuas |S “BuiHojel Jaje a1am s)Nsay

ez ‘00N
. ueyjuex
. 962 . ‘syuny) m. b asouxeQ
syunyy 619-wdigol paw.o} juaied wdigol swoy syunyg | 2-wdigol wio zz-wdigol 5 G0
E| 0} oIS wioj |9 ON . Jeng 14
01 ons Aew 952} -wdiog 1e6 oN -suel| 269 [P6ON|  ©0}>oBsioN|  89-wdioz 06 oN 1ou Aew zl-wdioz LS| e wnbBeig
uoN -wdigz Aew 00 mooam._.
06 PaUIPOW
. 00N
w.m ueyjuex
. ) 06v ‘syunyo . m. 4 asosnxe(
syunyo oy #001-wdiooL paw.oy syunyo wdigol swioy o zz)-wdigol syunyo o 2g-wdigol 5 GG
Yons wioH wuoy |18b oN X leng [
ons Aew 085e-wdioz 196 oN 0}%0ns g6LL [o6 oN 8/z-wdioz >ons jou Aep ze-wdiog 'S
jou Aepy 196 oN i ¥s wnbeiq
jou Aepy wdipz 0S eooide]
08 PaUIPOW
ez ‘008N
. ueyjuex
‘syuUNYo o -widi SULIO. ‘syuUNYd o .E&«oo swio -widi -widi m.r esonxed
e CRGI Tme TR VRN BN oo AL e eweal IR weweey S Tem
. . -wdiz 0} 3ons 196 oN|  >ons jou Aepy ool ¥s wnbeiq
jou Aepy eooide|
oL PaUIPOW
ez ‘00°eN
. ueyjuex
‘syunyp “syunyo vl ] ) gl asonxeq
o A 9glz-wdigo pawio wdioo) wlio4 syunyg | LLg-wdigol s}unyo o $G-wdioo ) S's
1 Xons AeIy -wdioz 166 0N oL 098l 16 oN oppons|  zer-wdiog 2493 yons tou he og-wdigy MO ON o6l Iens L
‘UMOJg Iy L 0015 xons Aepy : 196 oN ’ . S wnbeiq
. wdioz Jou Aey LGl d
YL eooide|.
08 palipoN
(sequ) (wB) (sequ) (wB) (seqw) (wB) (seqw) (wB)
Bunojay Bunolay Bunolay Bunolay
IS 210 yibuains IS yibuans IS yibuaiys yibuans
4o8 eol alojog eol alopeg eos s ai050g oor
Ajisoosip Aeslg Aysoosip Heeig Aysoosip Aeslg Aysoosip Aesig
uoeUAIUOD %t uo1eIJUBIUOD %E uoleUADUOD %Z UO[}EIJUBDUOD %] % |leuajey| ON IS
(¥1713) 002 YN Xauea|D yoleys ewhio Buisn suonenjea] Alosuag pue synsay sadioay AAei ul junyd :¢ ajqel
suonebsanul [elosuss |S ‘Builo}al 810j8q a1am S)nsay
ez ‘008N
. ueyjuex
‘syun -widi 9ULIO] SN EEwov swuo, SUNYD -widi S}uUNYo o -wdi m.r esanxed
o)1 ou _%_mV vmmwmé%mm “_umm o_“ O oIS owﬂ 106 oh ©1 208 wmmmé%wm uiod v_o_m ou _o_m NNTE%NM wio} 126 oN mm N9 v
: K j0U pIp d jou pIg 196 oN ’ : . S wnbeiq
waioe 00 eooide|
08 PauIpony
ez ‘00°eN
. ueyjuex
syunyo -wdi 9ULIO, SUNYD EEwmw SULIO; SUNYD -wdi SYuNyo o -wid m.r esonxed
0} 3ol xw‘c np_ﬁn_ wa?.c_%mm ﬂmm oh 1 ohs owm" 196 oh o1xons nmwmé%&mm uuod V_oz“ ﬂom U_M NNN.E%MM wioy 96 oN wm 1ENo €
: : jou pia jou pia 196 oN : : . Ys wnbeig
wdioz 0s eooide|
08 palipoN
ez ‘00eN
. ueyjuex
b wds paniesqo wdi juasedsuesy wdi gt asosxe(
196 uiyy €e vm_ ! 88EL .EamoF 8l doy c6e .an._oF wio4 uoN <6 .E%or wiuoy |96 oN .mm Jeng z
jualedsuel) uoN L 0,82 02 uo Jake| 029 02 196 oN uly} 4nojod vyl 0c n.or ¥S wnbeiq
Aweain Moy 194 b1 ool eooide|
04 palipolN
ez ‘00N
. ueyuex
ua3.6 MOloA Aoueus| Enm%w GG9-wdiooL 1nojod AN 201-wdiooL mm esomea
by AoudpuaL oe Buiwio- 055y ce PN 5791 -wdioz uiod uphion  ppg-wdigg  WHOHIPBON oGl 42NO F
Buiwioy |99 : wnipaw 196 oN : i ¥S wnbeiq
199 wdipz Lsh eooide|
08 payipoy
(sedw) (wB) (sedu) (wB) (sedw) (wB) (sedw) (wB)
Buniojoy Bunojoy Bunooy Buiojey .
IS 210 yibuans IS ybuans IS ybuans IS yibuans
jog eoig alojeg yeaig alojeg Weaig alojag weaig
Kysoosip A Aysoasipn Aysoasipn Aysoosipn
uolje.IUIdUO) %P uolje.IuddU0) %¢ uoljeIuUddU0) %2 uoljeIIUAdUOD Y| % |elole|y ON ‘IS

J Food Process Technol

Volume 2 - Issue 2 + 1000111

ISSN:2157-7110 JFPT, an open access journal



Citation: Nautiyal OP (2011) Hydrocolloids, Modified Hydrocolloids as Food Recipes and Formulating Agents. J Food Process Technol 2:111.

doi: 10.4172/2157-7110.1000111

I 20 rpm
[ 100 rpm

7000

6000

Viscositiy MPas
w B a
o o o
o o o
2. 2.7

2000

1000

1.0 1.5 2.0 25 3.0 35 4.0
Recipe concentration (wt/vol)

Figure 1: Effect of concentration of hydrocolloids on viscosity before retorting
(Clear text SD3).
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Figure 2: Effect of concentration of hydrocolloid on viscosity after retorting
(Clear text SD3).
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and sodium carbonate but failed in meeting the expected results before
retort. But as the concentration of the blend was increased then it was
found that the blends found to work well for the purpose of sticking
to the chunks. The study was confirmed by incorporating vegetables
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Figure 4: Galcatomannans of guar gum, xanthan, and cassia angustifolia.

like carrots chunks for the applications purpose. It was found to work
for the solutions that did not jellified but rather has the viscosity less
than 2000mPas. Consistent flow and creamy texture of the solution was
must.

After retort the solutions at higher concentrations of major
hydrocolloids shown to have sticking properties to chunks.
Hydrocolloids at high weight percent did not show to impart sticking
performance rather worked well when the compositions weight percent
was low 'indicating for balanced synergies amongst them self.
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