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CEO's Says

am happy to present this Annual Report of the institute

for the financial year 2013-2014 to our patrons, peers,

stakeholders, colleagues, well-wishers, readers and
public at large. This journey of second year of operation
of this institute mirrors our reaching to tangible milestones
in the path of establishment of the institute on all fronts.
Particularly, the stronger positivity with respect to
research and innovation initiatives as well as development
of the institute campus at its permanent premises- the
Knowledge City (Sector-81, Mohali) is accelerative to
our encouragement and enthusiasm to strive further in
this path of progress. The real champions of this path of
progress are my colleagues at the institute and all of us owe 2
it to our patrons, experienced hand-holder, advisors and Biogrocesslng, as a discipline
supporters. The year was marked with gaining substantial embodies: “Use of any approach to

momentum of activities, actions and decisions that began process blgmass to get a product or
to deliver dividend in favour of the institute’s identity use biological/agent to get a product
and significance. May I mention that one of the most from any material”

important among them was the change in the name of
the institute from Bioprocessing Unit (BPU) to Center of
Innovative and Applied Bioprocessing (CIAB) during the
year. It is holistically reflective of the profile and identity
as a research institute. Thus, this annual report happens
to be the beginning one with the new nomenclature of the
institute. It may seem symbolic in words but its impacts
and effects would be gigantic in favour of the institute. The
staff strength of the institute grew from four to eight and,
in addition, some research fellows and research associates
joined the institute. These, together with the core research
and instrumentation facilities established at the institute
during the year would be catalytic to further accelerate
research activities and joining of new hands in this journey.

As it goes for R&D, this year represents the beginning
year of the on-bench research activities, after the present
site was inhabited by researchers in February, 2013
and our office also moved from its transit office form at
IISER, Mohali to this interim premises of the institute. The
institute evolved three thematic areas that represent the
most of the ‘thought and action plan (TAP) for realizing the Dr. Rajender Singh Sangwan

vision of this institute—“catalyze development of significant Chief Executive Officer

dimensions of secondary agriculture products (SAP) Center of Innovative and Applied Bioprocessing (CIAB)
through secondary agriculture biotechnology (SAB)”.

These three thematic areas are: (A) Value Addition to

Primary Processing Residues/Wastes for Edible Products,

(B) Valorization of Crop Wastes for Specialty Products

and Chemicals, (C) Nutritional/Nutraceutical Products and

Industrial Enzymes. They provide platforms around which

the incumbent and forthcoming faculty of the institute

are expected to generate innovative ideas, scroll through

existing literature indications and leads, learn from success

stories and models to ‘in principle’ assimilate them in this

dimension, develop inter-disciplinary projects in public

and private collaboration mode and undertake aggressive




_

research activities to make the institute deliver tangible
outcomes to the secondary agriculture sector. This path
bears double dividends- (i) satisfaction by serving for the
purpose and cause of the institute through which it promises
to serve the society, and (ii) achieving intellectual ingenuity
and standing. Even though, the later comes with a little
lag phase in such translational research but continuum of
thoughts and idea generation, passion and perseverance to
practice on them can help it reach earlier and in stronger
form.

During the year, institute initiated research projects and
activities that covered each of the three umbrella themes
referred above and had significant achievements and leads.
These include recovery of cellulose as a commodity from
rice straw waste and its transformation into valued added
derivatives, new solvent extraction and stabilization of
lycopene from tomato, efficient xylitol production from
xylose, a new bioresource for solanesol production from
foliage of a widely cultivated crop, alternate process for
pectin rich product from pomace of apple and kinnow
processing waste ‘in as is form’. A glimpse of these leads
is reflected in this report in pictorial and graphical form.
Patent documents are being prepared on them for their IPR
protection.

In sequence, CIAB also created provisions of professional
partnership with other academic and research institutes in
the region and beyond. Besides continuance and growth of
our twinning with the nearest sister institute, NABI, we had
the privilege of building up one or other form of association
and synergy with several institutes and universities. These
included becoming a signatory to CRIKC (Chandigarh
Region Institutes Knowledge Cluster) and signing of
MoUs with Central University of Punjab (Bathinda), Guru
Jambeshwar University of Science and Technology (Hisar)
and Baba Farid University of Health Sciences (Faridkot)
and interactions with MilkFed (Verka, Mohali) for whey
products and Punjab Agro for R&D on ‘as is’ bioresources
of fruits/vegetables processing waste. These associations/
synergies would form pride chronicles in the history of
establishment of the institutes these would also serve as
early inspirations and learning for pursuing field realty
driven translational research in agri-food sector.

On the front of development of regular campus and
construction of institute buildings, incessant efforts on
all fronts have led to steering through the constraints
and obstacles for substantial outcomes of progress. With
building and campus development plans finalized and some
of the statutory clearances obtained by the end of the year
under report, initiation of construction at site and a sizable
rise in the CIAB buildings is envisaged during the year
ahead.
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I express my gratitude to Prof. K. VijayRaghavan, Chairma
Governing Body (GB) of CIAB and Secretary, Departme
of Biotechnology (Govt. of India) and members of the C
for their intellectual and illuminating advices and facilitati
enabling mechanisms and provisions supportive
improved growth of the institute. I express my thankfulne
to Dr. J.S. Yadav, Chairman, Scientific Advisory Committ
(SAC) of the institute as well as members of the SAC f
their regular scientific advices and inputs for evolving t
research programmes and improving the research pla
and activities. I also thank Dr. V.S. Chauhan, Chairma
Building Committee (BC) and members of the BC as wi
as Dr. RS. Khandpur, Chairman, Consultant Manageme
Committee (CMC) and members of CMC for their untiri
efforts throughout the year in catalyzing and guiding t!
speedy progress towards the development of the permane
campus of the institute at Knowledge City (Mohali).

Regular help and support rendered by Ms. Anuradha Miti
Financial Advisor, Department of Biotechnology (Govt.
India), Sh. Sreeshan Raghavan, Joint Secretary, Departme
of Biotechnology ( Govt. of India), Dr. Rajesh Kapur, Advis
(Foods and Nutrition), Department of Biotechnology
Govt. of India) and Dr. A. Vamsi-Krishna, Scientist (Foo
and Nutrition), Department of Biotechnology ( Govt.
India) is thankfully acknowledged.

I thank all the my fellow staff and workers at CIAB as wt
as everyone else who helped CIAB directly or indirectly
any time during the year. I look to forward to their continu
joining hands and well wishes for the development of tl
institute and enable it better serve the society in terms

cause for which it is being erected.

With thanks and regards to all
JAT HIND ! JAI BHARAT!

g Ly e

Rajender Singh Sangwa

Chief Executive Officer Center of Innovative ar
Applied Bioprocessing (CIA]

Mohali, Punj:
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Vision, Mission and Objectives

Dy AFSe (MR WXeR) A fRFie 28 TgER 2013 @
g2 do@ A WM @1 4 A9 GHEER §HE | FA= o
YT ST UHEPRYT B gRacT B Wi TG B ae
13 fREwR 2013 & 39 deof # wyfa fan)

Union Cabinet (Govt. of India) approved the change
name of the institute from Bioprocessing Unit to Center
Innovative and Applied Bioprocessing at its meeting he
on November 28" 2013 and communicated on Decemb
13%, 2013



T FRRGROT T SIScITS IR U9 fasw gomed, S,
HeNfa, TherdT eI} @Y e Yol ¥ wied @ forg
P& HFEIH UG FArER GG B qT S gERERer @
B WE AR waEl IeHl & foly S EH & w9
¥ PRIGRY T LT T RIS W 7F S B
| WA SRIGN HUS /Hedd /FeanT & 9 o B
henfre fRer § IR @ 2g 99 TReRT St & g
ugfadl @ erfaRll & wuidRol, FaaR gd waee 7 st
AT ST Mg o |

T B BT ggE@r 37 > forg Hi—am /HR-suw & Si9
TNl Hafdd ugfadt el denfifesar & weror, Jear
BT |

TARTIET | 9O Sfaen ¥ Sef/ fRauret s@nfe @
Arefiest vedH, ufEm, wd S §fed S @ W
B} @ vd Mo R @ & § Sae e, dehfe
HIRYT, JeUTE TUIaaT AR Seifa & Hae H S
q AR gonferdt & faw & fory SlawarE He o

PRAT |

» 39 SdR, o-TE, S-SR s & wRivese @ Wi 9, sgfidl deififsat qer vt # TeErR,
ITPI, STEHIGHRY], HaE §d BUAROT BT |

» Ol U SR, Sfhareit vd St e @ Hay # ufdweon, delfie win, e anadE, Rar g vd awen
TN A TS & AEGH I Oig IR (9 Hiv—@rer &3 3 GuR Ud gRacH ®I 11T F&T BT |

> O g qE S/ Heg Ser, e Wi A% $ufidl, SaneuRe], s g6 R drei,
Aty g Jar e, afdadl ST FaraRE THEl & | HiHEr # 3R /ar GednT & AeIH | Gud B e
Eall

» eg-3rafd /FdM Sdel @ fEN & forg Sl IRivaRvr ¥ e JaraR yonforat # SHf g 6eelsor R A4
Sy & T/ Puf/SeFl s & forg Iguae /dar TR & w1 H S 6 |

> TR Td Sgigd Sla-wRiveRy R (erEed)), YR pt-we Vo delfier e () @/ s
WSS ERIMT Td /3T v~ AfReR &% /3uT 9 7/3mrar 9Rd 3R fade # o=y didl 9 Suae
el vd vfharslt &1 SReR & Amel § SgEus /s / URWRE WEAlt & ARgH ¥ udevl, Sud USH
Pl SICATBIGIY g e SIS B § HEIdl TS e |

B 12




Vision, Mission and Objectives

VISION a8 e
Tobeanodalresearchandinnovationorganizationlinking » To test, validate, translate, innovate, improve, up-scale
bioprocess and bioproduct R&D system knowledge, and integrate approaches and technologies related to
technology, leads etc. with production system, and serve bioprocessing of agri-food/biomass for promotion of
as incubatorial platform for agri-process and agri-food— secondary agriculture.

product related entrepreneurship along with a frontal role >
in translation, innovation, optimization and up-scaling of
approaches and technologies for bioprocessing products

to catalyze agro-industrial growth through progressive
functional linkages and networking/collaborations with
institutions and industries nationally and globally.

To generate bioresources related knowledge and advance
research and development (R&D) leads and potential
for the growth of research and innovation systems
towards products development, technology translation,
product quality assurance etc. in the sectors of agri-
food and secondary agriculture including technology
demonstrations, training, clustering of entrepreneurs/
stakeholders etc. in the lab-to-market chain.

0 e v R

» To carry our innovations, optimization, up-scaling and translation of knowledge, approaches, technologies and
processes related and/or relevant to processing of biomass, agri-food, agri-produce etc.

» To catalyse improvement and transformation of bio-processing and agri-food sector through training, technological
interventions, value addition, cultivating and evaluating ideas and model(s) etc. related to bioprocessing resources,
processes and products etc.

» To promote synergism among bioprocessing interest/relevant entrepreneurs, industrial establishments, start-up
companies, resource holders, research and development institutes, educational and service institutions individuals or
innovator groups to function in partnership and/or collaborative mode.

» To advance and synergise innovation system related to bioprocessing for development of value- added/new//novel
products and to serve as an incubator/service platform for the common interest groups/companies/entrepreneurs etc.

» To facilitate testing, validation, optimization, up-scaling etc. of the technologies and processes developed by the
Center of Innovative and Applied Bioprocessing (CIAB) itself, National Agri-Food Biotechnology institute (NABI)
and /or public Institutions and/or those available through public domain/open source and/or from other sources in
India and abroad, after acquiring/adopting them through licensing /agreement/mutual understanding/consent etc. with
full care of proprietary/IPR issues.

13
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Governance Mechanism of CIAB
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Governance Mechanism of ClA

CIAB Society

Governing Body,
CIAB

Scientific Advisory
Committee

Finance committee CEO, CIAB

Sub-Group on
Scale-up Evaluation &
process Optimization

Technical Advisory and
Product Innovation
Committee

Sub-Group on training
Demonstration
&Business
Development

Sub-Group on
Development of New
Technology
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Management of CIAB Society




Hargedl gfafa & g
o.@. R e, 0 semE 9. afbew .

afa BRI few,

Sig—sdenfier T, T PHi—warer Hrenfier d i, d—127,

s wa e w3 ey, (MR TRaR) THUUH R, B—8, SSRgad TR,

Hrofal e, drl s, Aot

3 et
sf. dlgw. e

g argzrEm fEn 5 PCREENED

Hga wfya vd i HemesR, SRt gofafdT wd Sig deifie iRty o

Sig—drenfie fawm, IEUTT 3N 3fel! A1,

s wd denfiet w3, (IRT TWaR), 73 faceh

Arohah Biece, dE s,

% e Sf. 41 wdiovor
mmsﬁwmqﬁ:ﬁm

al. E;I‘ aearfd wRA fifbe SR IRYe,
TEREE

m‘:‘fmﬁgﬁﬁmwagwﬂw

T YRR, FaeR—81, T SIHER, AEreh Sl. IRQY. 9EE wew wfaa
T FEER AP

TAAEDR, 127, o8, sSRgel TRAT, THYTH TR, HArerel

ST fmT

s va g Jare

AR TRDR

Hotiell Pircrd, Tl Ye— 8 el

i e | 2013-2014



Members of CIAB Society

Secretary

Department of Biotechnology,
Ministry of Science & Technology,
(Govt. of India),

CGO Complex, Lodhi Road,

New Delhi

Joint Secretary & Financial Advisor
Department of Biotechnology
Ministry of Science & Technology
(Govt. of India)

CGO Complex, Lodhi Road

New Delhi

Director,
Indian Institute of Science Education and Research,

Advisor,

Department of Biotechnology,
Ministry of Science & Technology
(Govt. of India)

CGO Complex, Lodhi Road, New Delhi
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Knowledge City, Sector-81, Manauli Post Office, Mohali

Management of CIAB Soci¢

Executive Director,
National Agri-Food Biotechnology Institute,
C-127, S.A.S. Nagar, Phase-8, Industrial Area,
Mohali

Former Director,

International Centre for

Genetic Engineering & Biotechnology,
Aruna Asaf Ali Marg,

New Delhi

Director,

National Institute of Nutrition,
Indian Council of Medical Research,
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Recruitment and Staff Status of the Insti

Recruitment and Staff Status of the Institute (as on March 31, 2014)

Designation Date of Joining
Dr. Rajender Singh Sangwan Chief Executive Officer 01-05-2012
Dr. Soumya Sasmal Scientist-C 26-04-2013
Dr. Sasikumar Elumalai Scientist-C 24-03-2014
echnical <
Sr. Name Designation Date of Joining
No.
1 Ms. Pankaj Preet Sandhu Senior Technical Assistant 02-12-2013
2 Sh. Umesh Singh Senior Technical Assistant 04-12-2013
Sr. Name Designation Date of Joining
No.
1 Sh. Suneet Verma Manager (Finance) 15-09-2011
2 Sh. Virendra K. Banerjee Administrative Officer 21-02-2013
3 Sh. Hardip Singh Store Purchase Officer 24-01-2014
4 Sh. Aman Sethi Management Assistant 07-03-2014

his parent organization on 3rd May, 2013.

» Shri Narender Chauhan, Management Assistant, moved on February 28, 2014 to Jawaharlal Nehru Universit

New Delhi, to serve as Section Officer.
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Steps towards Academic and R&D Synergy through
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Steps fowards Academic and R&D Synergy through Collaborations and Networki

» CIAB became a signatory to join the inter-institutional networking platform called Chandigarh Region Institut
Knowledge Cluster (CRIKC) on May 11, 2013 for inter-disciplinary research and academics.

» Center of Innovative and Applied Bioprocessing (CIAB), signed an MoU with Central University of Punjab, Bhatinc
(CUPB) on January 10%, 2014 for the promotion of quality research and high end research programme by collaboratic
between two institutions.

» The MoU covers broad areas of research from biological to chemical disciplines. The MoU entails Ph.D. registratic
of eligible CIAB students at CUPB and recognition of CIAB scientists as adjunct professors of CUPB.

» Center of Innovative and Applied Bioprocessing (CIAB), signed an MoU with Guru Jambheshwar University
Science and Technology, Hisar (Haryana) on February 10%, 2014 for the registration of students of CIAB for Ph. 1
degree and promotion of quality research and high end research programme between two institutions in the areas
mutual interest.
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R&D Programs and Progress
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R&D Programs and Progress

In the current emphasis on secondary agriculture as the key focus of the research and innovation activities of CIAB, a
translational research landscape was reflected in the last year’s annual report of the institute, as reproduced here (Figure
1). In line with this research and translational landscape of the institute, three broad areas of research have been evolved to
keep the focus of research projects and activities mainly there under. These areas are:

Area-A : Value Addition to Primary Processing Residues/Wastes for Edible Products

Area-B : Valorization of Crop Wastes for Specialty Products and Chemicals

Area-C : Nutritional/Nutraceutical Products and Industrial Enzymes

In light of the envisioned research and innovation landscape of the institute and in line with the broad research area scopes
under the canvas of institute’s mandate, specific in-house research proj ects/activities have been initiated. The activities not

only bear the priority of potential relevance of the intended products but also that of the agri-food feedstock/bioresources
to be targeted in the interest of value of the product and present/projected scope of the availability of the bioresource(s).

CIAB: Bioresources/Farm Biomass
Knowledge
Development &

Translation Research
Landscape Primary Value Harvest
(e.g. seeds, fruits, vegetables)

Co-Harvest

Co-Harvest

Primary Processing

Primary Processed Products
(Flours, Juices, Sauces, Splits, Gums, Oils

Agri-Residues Process Dev. Value Addition

Byproducts
(hulls/seed cakes/

(straws etc.) Secondary ;
Agriculture cobs/pomacesetc.)
Secondary & Tertiary Biotechnology Value Creation &

Processing Value Integration

e Products [SAP])

Figure 1. A brief depiction of research and innovation landscape of the institute: Center of Innovative and Applied Bioprocessing (CIAB).
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R&D Programs and Progre
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Value Addition to Primary Processing Residue/
Wastes for Edible Products

This area entails projects and activities centred at developing and/or gainfully modifying processes or using existir
ones for up-scaling to obtain value added products. These products range from those of nutritional benefits, nutraceutic
potential, substitutes to existing food additives, new products and formulations etc. Representative examples are lactos
proteins or protein fractions from whey, pectin and phytochemicals from peels and pomaces, xylooligosaccharides fro
xylan rich agri-residues, phytonutraceuticals from crop co-harvests.
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R&D Programs and Progre

A.01: Processing and utilization of whey: R

Huge volumes of milk processing waste water (liquid) are generated in milk/dairy plants, as well as collectively in sme¢
scale operations in food and supplies outlets including household practices in India. It is usually drained off in waste wat
streams leading to environmental and health hazards. This liquid by-product originating from the process of cheese ar
Paneer production is called whey. Whey being very high in water content, poor stability of its taste, susceptibility to sta
quickly presents the inconvenience of transportation and storage. Therefore, it is also converted into a sweet whey powd
by spray drying. Nutritionally, it is a valuable as it contains and bioactive proteins/peptides that have a high nutrition
value and possess several functional properties. It also contains lactose, fat, vitamins and other nutrients. Therefore, liqu
whey is processed to generate several products ranging from composite whey powder and lactose in several countries.

Further, whey proteins can be further segregated into their specialty fractions (like lactoglobilins, lactalbumin, bioactis
peptides), lactose etc. However, in India, whey is processed to a meagre extent compared to the volumes of the liqu
whey produced in industries and as computed from summation of small scale activities. Further, usually, whey proteil
and lactose obtained also have off-flavour necessitating a process to spare the product from such smell. Spray dryir
or precipitation, after concentration process or alcohols particularly ethanol based precipitation are the two approach
available to recover proteins and lactose. Amongst them, former is in practice as, there are inherent problems associate
with use of alcohol.

Therefore, an alternative approach for isolation of solid products (proteins and lactose) of acceptable/better flavour fro
liquid whey using a non-alcoholic and food solvent and food product suitable solvent is desired. It would be helpful :
facilitating improved processing and use of liquid whey. Also, activities in this direction would also include developir
methods and processes for enhancing shelf life of whey. The research activity has been undertaken after discussion wi
the Verka’s Dairy Processing Unit at Mohali under MILKFED, Punjab.

Research Progress:

On innovation side of addressing the issue, a precipitation method of concentration-cum-precipitation based recovel
solids of whey has been evolved. The method uses alternate non-alcoholic solvent. The process results into pure lacto:
and a low-lactose whey protein, (Figure: 2A). R&D efforts are in hand to further convert the later into a products
improved value and quality. (Figure: 2B) gives a visual glimpse of the products. (Figure: 2C) provide the comparatiy
chemical fingerprints of the lactose product obtained from the process and its comparison with a standard one for quali
documentation through TLC. The quality was validated by HPLC (Figure: 2D) and compared with authenticate to give ¢
estimate of about 95% purity of the products.

4
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Figure 2. Concentration-cum precipitation process for recovery of lactose and proteins from liquid whey. A, a visual of recovered prod-
ucts; B, TLC chromatography for extracted lactose and standard lactose; C, HPLC profile of standard (authentic) lactose; D,
HPLC profile of lactose recovered from liquid whey by the above process.

Salient Achievements:

»  Pure (95%) lactose and low lactose whey proteins with better flavour could be obtained. The patent document on t
process has been prepared for filing the patent.

Future Perspectives:

> Attempts to integrate the process with membrane filtration and carry our up-scaling experiments.

»  Production of lactose-free protein whey protein.

»  Process development and optimization for whey protein fractionation and enhancing shelf-life of liquid whey ai
develop improved liquid products based on it.

»  Process demonstration for industrial perspectives.

Deliverables/Outcomes:
» IPR on processing of liquid whey

»  Utilization of dairy waste for value-added edible products.
»  Extended duration and approach of use of liquid whey
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Lycopene (C,, H,) is deep-red coloured and an acyclic open-chain polyprene with 13 double bonds 11 of which a
conjugated. It is widely used in the food industry as food supplement and in pharmaceutical products due to its strong an
oxidant activity and several other diverse benefits, including safety, as an additive. Among staple fruits and vegetabls
tomatoes contain the highest concentration of lycopene. Watermelon, apricot, grapefruit, guava including some microb
are other sources of lycopene. Lycopene is present mostly in peel/skin part of tomato which is usually a waste produ
from tomato processing industry. Also, at times of tomato glut and for value recovery, lycopene could be a valuable harve
from such bioresources.

opene.

Because of its 11 conjugated double bonds, the molecule can theoretically exist in 2" (2048) forms, however, due to ster
hindrances about 70% of them could be the practical possibility. In nature, lycopene predominantly occurs in all-tra
form which is also most stable whilst cis-forms (except probably 5-cis) are highly unstable. Extracted lycopene is high
unstable particularly in presence of light and air due to oxidation and degradation. Thus, lycopene undergoes isomerizatic
and degradation leads to loss of its colour, quality and health benefits. On the initial exposure of light only small amou
of cis-isomers appeared at the beginning but after increase in exposure time, amount of cis form started increasing with t!
decrease in the trans form. This might be due to the isomerisation of all-trans form to cis form on exposure of light. Evi
UV-Visible spectrum of lycopene gets altered. Typically, in industry, lycopene is extracted in hexane or ethyl acetate whi
are flammable solvents and are less preferred in nutraceuticals or supplements of high value like lycopene. Therefore,
research activity on evolving a green process of extraction and of stabilization of lycopene in a solvent of easy recove
has been initiated at the institute.

Comparative investigation of ethyl acetate and certain other solvents of green nature have led to the identification of :
alternative solvent that could be used to stabilize the molecule for long in presence of light and air (Figure: 3 & 4). Beii
a safe solvent, it could also be used directly in several lycopene based products and formulations. It also offers ease

recovery of lycopene from its solution. Figure: 5 displays the state of UV-Visible spectra of lycopene after a long-ter

storage in presence of light and air.
Extracted

Lycopene
atDay 0

Extracted
Lycopene
at Day 49

Figure 3. Stability of lycopene colour in the novel solvent (B) compared to others (A, C, D) after 49 days in lights
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Figure 4. Spectrophotometric measurement of quantitative stability of Lycopene in new solvent (B) compared to other (A, C, D)
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Figure 5. Retention of spectral characteristics of lycopene after extended storage in solvent in presence of light. A, Spectra of the ne
Lycopene at day 0; B, spectra of lycopene after 49 days storage the new solvent in presence of light
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vlq

A.03: Pectins from agro-industry prox

Pectin is a polymeric carbohydrate (polysacchande) formed by a—glyc031d1c conjugation of galactouronic acid monome
Agro-processing residues from several fruits like apple, citrus, mango are rich sources of Pectins. With respect to Punje
Himachal Pradesh and Jammu and Kashmir, apple is the fruit that is most substantially processed for juice generating hu
volumes of pomaces that is either under-utilized or unused leading to environmental issues. According to an estima
about 10,000 tonnes of apple pomaces is produced in India, annually. In Punjab, Kinnow is major citrus fruit valued for
special taste and flavour. Progressively, it is being processed for juice, yielding large amount of peel and pulp. Howew
pectin production in the country is severely limited and a considerable quantity of pectin is imported. Pectin is bei
extensively used as a gelling agent, emulsifier, thickener and stabilizer in a several types of food products like jams, jelli¢
fruit conserves, bakery and confectionery products, beverages etc. It is also used in some pharmaceutical and cosme!
formulations. Pectin derivatives and modified Pectins have also been shown to have medicinal properties. Despite hug
attempts and publications on pectin extraction from such wastes, fruit processing wastes largely remain spared from valu
addition. The issues, appear to be two folds- (i) at times wastes are not specific to a single tissue but are a mix of tissues
is (for example, mixture of pulp, peel and seeds in case of citrus species including kinnow) whilst most of the laborato
results on single tissue like on extraction from citrus fruit peel alone seeds and (ii) the extractions involve alcohol li
ethanol. Therefore, an alternative innovative approach is being pursued to extract pectin from several primary processi
wastes. The process is way different from the current sequences of steps.

> Yield and quahty assessment.
» Up-scaling and cost-effectivity evolution.
» Technology Demonstration.
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Valorization of Crop Wastes for
Specialty Products and Chemicals

This area is focussed on value creation in the crop biomass or residues that are either un-used or non-significantly us.
or are under-utilized in terms of volume or their knowledge based inherent economic value. Thus, it aims to assess ai
realize the profitable scope of their processing biologically and/or chemically to generate a secondary stream of produc.
Results of such a value creation efforts in the biomass are cue to catalyze the secondary farm income and, thus, falls und
the umbrella of ‘secondary agriculture’ or ‘secondary agriculture products’ (SAP).
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Lignocellulosic biomasses such as crop straws, husks etc. consist of mainly cellulose (polymer of glucose), hemicellulo
(mainly polymer of pentose sugars) and lignin (polymeric form of aromatic phenol units). Though, many of the crop stray
are useful as forage for cattle food and nutrition, some of them are unsuitable for this stream of their utility. Rice straw
most predominant among them particularly in northern India. Due to its poor protein and higher silica level, it bears ve
low digestibility for animals. This straw, therefore, constitutes a major environmental problem particularly in Punjab ai
Haryana. Therefore, it has been planned to undertake R&D studies on rice straw at the institute in the perspectives of :
consolidated processing addressing all major constituents (cellulose, hemicellulose, lignin and silica) for their efficie
recovery as materials as such and for their potential transformation into value-added chemicals.

Accordingly, the objectives of this research plan are (i) to yield early marketable products (cellulose, hemi-cellulos
lignin) from rice straw, (ii) produce specialty and platform chemicals by their specific biological and chemical processii
such as glucose, sorbitol, HMF, GVL, hydrocarbons/alkanes, pentose sugars etc.

Research Progress:

Cellulose and derivatives as products: Considering quite recalcitrant nature of rice straw, isolation of cellulose fro
rice straw has been experimented using various extraction systems such as alkaline extraction, acid including organ
extraction, ionic liquid extractions with or without bleaching step. A pictorial depiction of the celluloses from rice straw
presented in Figure 6.

The yield and quality analysis of the cellulose preparations is presented in Table 1 below. The results suggest that substanti
recovery of the product could be achieved by one step alkaline extraction with the highest level of a-cellulose conter
It is being attempted to directly convert the crude cellulose into its acetate to recover the acetylated form of cellulose
specialty product of multiple advanced uses) as a higher purity version of the cellulosic product from straw.

Transformation of cellulose and lignin: Initial characterization of rice straw sample has been carried out for tl
determination of fractional components such as carbohydrate sugars, lignin (Klason and acid soluble lignin), ash, ar
moisture contents (Table 2). Synthesis of acid functionalized zeolite catalyst (HZSM-5) with varied Si/Al ratio and t
metallic catalyst for the one-pot/short-path conversion of rice straw into early and late products is underway. Nitrobenzei
oxidation based analysis of rice straw lignin has been carried out (Figure 7) to discern its composition with respect
ratios of monomers of aromatic lignin: syringaldehyde, S; vanillin, G; p-hydroxybenzaldehyde, H (Table 2). Synthesis «
appropriate catalyst having metallic and acidic sites for the transformation of aromatic lignin polymer to branched ar
linear chain alkanes is underway.
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Sr. No. Rice Straw Samples a- Cellulose Content (%)

1 Alkali Treated 96.86

2 Alkali + Water/DMF + Aniline 95.34

3 Alkali + Hydrogen peroxide 68.50

4 Alkali + Hydrogen peroxide + Formic Acid + Ionic liquid 19.30

5 Alkali + Hydrogen peroxide + Formic Acid 80.00
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A: Alkali treated rice straw
Yield 28.88 %

B: Alkali — hydrogen peroxide
—>formic acid — tetra butyl
ammonium hydroxide

treated straw

Yield 28.88 %

k=~

Powered Rice straw

; 55 Pl JIST) 4
C: Alkali—> hydrogen peroxide —> formic D: Alkali > hydrogen peroxide
acid —> water: Dimethylformamide: aniline treated straw Yield 18.66 %

treated straw Yield 21.8%
Figure 6. Form and yields of cellulose from powdered rice straw through different processes.

Table 1. Quality (a-cellulose content) of cellulose isolated through different processes from rice straw.

Sr. No. Rice Straw Samples a- Cellulose Content (%)
1 Alkali Treated 96.86
2 Alkali + Water/DMF + Aniline 95.34
3 Alkali + Hydrogen peroxide 68.50
4 Alkali + Hydrogen peroxide + Formic Acid + Ionic liquid 19.30
5 Alkali + Hydrogen peroxide + Formic Acid 80.00
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Table 2. Chemical characterization of the non-pre-treated rice straw for fractional components.
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polymers) Arabinose, Galactose, Mannose 1.83
Galactouronic acid 3.68
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2. Lignin
: Acid soluble lignin 0.73
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Figure 7. Mass spectra of the nitrobenzene oxidation products of alkali isolated lignin for the determination of S, G and H lignin. S, syrir
galdehyde; G, vanillin; H, p- hydroxybenzaldehyde

Future Perspectives:

»  Chemical catalysts based early and advanced transformation products of cellulose and lignin from rice straw.
»  Kinetic and techno-economic modelling for up-scaling of the target chemicals from rice straw.

Deliverables/Outcomes:
»  Cost-effective process for value addition to rice straw in terms early and advanced marketable products.
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R&D Programs and Progrg

Solanesol is a long carbon chain (C45) prenyl alcohol also called nonaprenol. It is derived from sonalesyl (nonpren;
pyrophosphate (SPP) also called solanesyl (nonaprenyl) diphosphate under the catalytic action of SPP synthase. Solanes
is used in the synthesis of coenzyme Q. Coenzyme Q is important not only for maintenance of health and prevention
diseases but also is recommended to the heart patients along with statins. Solanesol is been reviewed as to be one of t
molecule of interest in a recent (2011) lead publication in Phytochemistry. So far, most of the work on solanesol is limit
to its recovery from tobacco being the major producer and accumulator of solanesol. There are report on its accumulati
in certain other congeners like foliages of tomato, potato and brinjal. Tobacco, though a relatively rich source of solanes:
can’t be promoted due to its adverse impact on societal health.

Therefore, this research plan has been initiated to resource solanesol production from plantation crops other than tobacc
Therefore, while presence of considerable amounts of solanesol has been detected in the foliage of potato, tomato a
brinjal, there remain some critical issues towards the system of collection of the non-use foliage. Therefore, foliage of
cultivated medicinal plants has been resourced as a rich source of solanesol. Current production of this medicinal plz
foliage is close to 10,000 metric tons per annum. The plant has been found to accumulate close to 0.1% solanesol on d
weight basis.

Accordingly, with use of this bioresource, it provides a new process/system of solanesol production. Techno-economi
of the production is being worked out. Figure 8 provides demonstration of presence of solanesol in the foliage of t
plantation crops by its comparison with a standard through TLC and HPLC. Further, the compound has been purified a
its identity has been structurally ascertained by 'H and *C NMR.

Economics of processing the foliage for the valuable product is being assessed in light of the integrated processing of t
currently non-use foliage for solanesol and other phytochemicals/products as consolidated harvest.
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Figure 8. Detection and isolation of solanesol from foliage of a new cultivated crop. A, TLC of standard (std) and unsaponified (us) and
saponified (s) prep from foliage; B, HPLC profile of crude extract showing solanesol at retention time of 6.137min. C, flash
chromatographic enrichment of solanesol in the preparation. —std is standard, 1 and 2 are flash chromatography fractions; D,
HPLC- validation of the purified solanesol (sample) and its comparison with standard.
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R&D Programs and Progrg
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Figure 9. MS- MS validation of solanesol identity
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Figure 10. Proton NMR based validation of isolated solanesol
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R&D Programs and Progre

q9itTE / Yo Rgfedd
SdIe Ud 3ienffre girgH

a5 a7 ybpar oo NP SwEl o YeRgRee Aed qUT THEH TN B Goligd d IgNE
qRaYsTe o TRIRRRT & sraRa svar & 1 SwTe, WU 91 (g 9d W@ie 9 fharcis e,
AT qo AT B WIRRTG @rell W AR ¢ ¥ g 5T IR 8g AART ar 2 | TE A%
Iurel 3 GUET B RIT PRASAGE T S/ YR Hew, wiifRd / tdiga (St) sewker o g
2| ¥ yEwever SuanT e ¥ faffdse el @ e afeer Tongdl @ uRadl sewdiaeny faR
IRW N 2 3 R, 39 9= I Wl / iRgRed SWRt & SiFSife Sdre 8 WIS §
NP /Ms & aieT & wwE iy S Gy eI s e aE-sw e SaRl @ f
ey g ReH & 83 ts gus &9 § Sciel Sl 8|

Nutritional/Nutraceutical Products and
Industrial Enzymes

The area would cover research projects and activities involving processes and products of nutritional or nutraceuti
significance and enzymes of processing use. The products, processes and enzymes would cover new ‘ready to eat’ produ
based on traditional foods of known taste and functional significance, new formulations and additives. There would a
include phytochemicals of safe and known/promising significance, consolidated/integrated (bio) processing for mu
stream products. It may later also entail specific objectives of designing enzymes for specific advantages in a process
use perspective. As well, its growth later towards application of synthetic biotechnology/biology for xenogeneic product
of high value nutritional/nutraceutical products would evolve into a separate area of biosynthetic technology or synth
biology for low volume-high value products.
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R&D Programs and Progre

e second most common polysaccharide in the terrestrial biomass. It accounts for about 20 to 35
of the plant biomass depending upon the species and tissue. Among, hemi-celluloses, xylans are usually maximum
proportion as such or as hetero-polysaccharides (like arabino-xylan, manno-xylan etc.). Unused or under-used ag
residues like corn-cob, corn stover, straws, sugarcane bagasse etc. are important sources of xylans. Xylans as such or the
size reduced versions called xyloooligosides are considered as important soluble fibres as well as nutraceuticals (includii
as prebiotics). Furthermore, their hydro lysate rich in xylose can be an important source of xylitol production. Xylitol is
safe, low-calorie sweetener widely used in food, health and confectionary.

Therefore, this research plan aims to develop products based on hemicellulose particularly xylans. The initial targ
products are: xylooligosaccharides, xylose and xylitol. The process involves production of requisite enzymes need

productively convert xylan into xylooligosides and xylose i.e. xylanases and b-xylosidase, respectively. On the front

enzyme production, research efforts so far on with respect to cost-effective production of xylanases for xylooligosaccharis
production and other extraneous applications as an industrial enzyme using a thermostable xylanase (Figure 12) fro
Bacillus subtilis NG-27 cloned into E. coli (from the lab of Prof. Guptasarma, IISER, Mohali). Both solid state fermentatic
and submerged fermentation approaches are being used.

A promising conversion of xylose into xylitol has been achieved using Candida tropicalis with a conversion efficiency

about 80% and productivity of 1.14 g-L-1-h-1 at lower volume flask stage. The productivity of xylitol was at the level

more than 1.5 g-L-1-h-1 and is being attempted for improvement to match the best benchmark in literature from lab-basi
experiments.
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R&D Programs and Progre
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Figure 12. HPLC Profile: Production of xylitol from xylose in the culture medium by Candida tropicalis (CIAB Strain) at different tin
durations (0 to 120 hours)

Future Perspective:
» Conversion of agri-biomass xylans into xylitol through a two-platform, preferably single platform system.

» Yielding cost-effective production near to global standards.
»  Generating entrepreneurship for translation of the process.
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- Events & Invited Lectures at CIAB
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Events & Invited Lectures at Cl

> May 01, 2013: Prof. Ashok Pandey delivered the First Foundation Day Lecture of the institu
‘State-of-the-art on Industrial Enzymes: Production, Applications and Perspectives R&D ar
commercialization in India’.

» May 01, 2013: Dr. Jagdish K. Gahlawat (President, People Oriented Science and Technolog
Society, and former Professor, Chemical Engineering, Indian Institute of Technology, Kanpur) wi
guest of honour of First Foundation Day and he delivered a lecture on ‘Farmers/Biotechnolog
will provide Food, Health and Energy Security- An Overview’.

» May 01, 2013: Dr. J.S. Yadav, CSIR-Bhatnagar Fellow and former Director, Indian Institute
Chemical Technology (IICT), Hyderabad, gave a Presidential Address on First Foundation Dz
function of the institute.

» January 13, 2014: Dr. Siddhartha K. Mishra, School of Biological Sciences, Dr. Hari Singh Gou
Central University, Sagar, delivered a lecture on “Phytochemicals in anticancer Drug developmen
Modulating cell signalling with the new approaches”.

» March 25, 2014: Dr. Anjanikumar Varma, Chief Scientist, National Chemical Laboratory, Pun
delivered a lecture on ‘Towards a Green and Sustainable World Economy using Biomass’.
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NSdl HHARAl gRT ARAH, TfAaRTT o dRieH WeHiRidr

Lectures, Presentations and Event Participation by CIAB Staff
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Lectures, Presentations and Event Parficipation by CIAB St

» September 9-10, 2013: Dr. R.S. Sangwan participated in CSIR-National Institute of Inte
disciplinary Science and Technology (NIIST), Trivandrum, organized “5" India-Korea Worksho
on Bioenergy” and Co-Chaired a session. The workshop was jointly sponsored by Science an
Technology Ministries of both countries with DST, New Delhi as the nodal agency.

» September 23, 2013: Dr. R.S. Sangwan gave an inaugural lecture at a seminar on “Probiotics an
Human Health” organized by the Department of Microbiology (Panjab University, Chandigarl
under UGC Special Assistance Programme (SAP).

» September 26,2013: Dr. R.S. Sangwan delivered a Chief Guest lecture at the Hindi Pakhwara-201
Concluding and Prize Distribution Function of National Institute of Pharmaceutical Education an
Research, Mohali.

» September 27, 2013: Dr. R.S. Sangwan delivered an invited lecture on ‘Scope and Challenge
of Value Addition to Foods for Nutraceutical Gains’ at a workshop on “Bioprocessing of Food
organized by S.S. Bhatnagar University Institute of Chemical Engineering and Technology (Panja
University, Chandigarh) under Technical Education Quality Improvement Programme (TEQIP).

» October 24, 2013: Dr. R.S. Sangwan delivered an invited lecture on ‘ Bottlenecks, Opportunitie
and Strategies for Entrepreneurship Development in IPR Rich Environment’ at a workshop o
“Entrepreneurship and Intellectual Property Rights—Opportunities and Challenges” organized b
Guru Jambheshwar University Of Science and Technology, Hisar in collaboration with MSME
Development Institute, Karnal (Ministry of MSME, Govt. of India).

» November 25-27, 2013: Dr. R.S. Sangwan delivered a lecture (What is Conceptually Ne
about Tropane Alkaloid Biosynthesis! Clues from Integrated Omics of Tropinone Reductase:
of Withania) and co-chaired a session (Plant Biotechnology) of the conference — Internation:
Conference on Advances in Bio-Technology and Bio-Informetics-2013 held at Pune.

» December 5-7, 2013: Dr. R.S. Sangwan attended the conference on “Bioprocessing India 2013
jointly organized by Indian Institute of Technology, New Delhi and Foundation for Innovation an
Technology Transfer.

» December 18-21, 2013: Dr. S. Sasmal attended “7th International Food Convention:-NSURE
Healthy Foods (Nutritional Security through Sustainable Development, Research & Educatio
for Healthy Foods) organized by Association of Food Scientists and Technologists (India) an
CSIR-Central Food Technological Research Institute, Mysore, in association with Ministry ¢
Food Processing (Govt. of India), NIFTEM, Kundli, and DFRL, Mysore.

» December 21, 2013: Dr. R.S. Sangwan delivered a lecture on ¢ Omics of Ashwagandh:
The Conceptual Leads from an Important Medicinal Plant’ at College of Basic Sciences an
Humanities, CCS Haryana Agricultural University, Hisar.

» January 10-11, 2014: Dr. R.S. Sangwan attended a workshop on “Agri-Biomass” held at CSIE
National Chemical Laboratory under the joint sponsorship of Department of Biotechnology (Gov
of India) and Venture Centre.

» January 23-24, 2014: Dr. R.S. Sangwan delivered an inaugural lecture at ‘7th Conference «
Biotechnology Society of India (BIOTECHON-2014)- Biotechnology in Medicine and Herb.
Drug development’ held at Baba Farid University of Health Sciences, Faridkot, Punjab.
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Lectures, Presentations and Event Participation by CIAB §

» February 16-19, 2014: CIAB participated in the “Progressive Punjab Agriculture Summit-20
held at Mohali as an Exhibition Stall including interaction with public and entrepreneurs.

> February 16-19, 2014: Dr. S. Sasmal made a display of CIAB profile and information disseminatis
(including pamphlets, annual report etc.) at “Progressive Punjab Agriculture Summit-2014, Moha

» February 16-19, 2014: Ms. Pankaj Preet Sandhu made a poster presentation about prograi
plans and future perspectives of CIAB with respect to development of secondary agriculture in t
country in general and Punjab in particular.

» March4-6,2014: Dr. R.S. Sangwan delivered a lecture on and convened a session (Bio- prospectil
and Metabolomics) at the National Conference on “The Science of Omics for Agricultur
Productivity: Future Perspectives” organized by GB Pant University of Agriculture Technology
association with Society of Plant Biochemistry and Biotechnology, New Delhi.

» March 20-21, 2013: Dr. R.S. Sangwan attended BIRAC organized Foundation Day Seminar «
“Promoting Partnerships—Innovation Research to Product Development”.
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Brief Bio-Sketches of Research and Development Sta

Research Interest :

Translational Research and Innovation for Secondary Agriculture Biotechnology (SAB): Covering Primary an
Secondary Phytochemicals/Metabolites, Edible and Non-Edible Value-Added Products from Bioresources, Secondar
Agriculture Technology Applications (SATA), Nutritional and Nutraceutical Products, Alternate Bio/Productic
Approaches including Biosynthetic Technology/Synthetic Biology

Previous Research Engagements :

101

CSIR-CIMAP, Lucknow

May 13, 1986

May 12, 1990 _

| Scientist-B
CSIR-CIMAP, Lucknow Scientist-C May 13, 1990 May 12, 1995
CSIR-CIMAP, Lucknow Scientist-E-1 May 13, 1995 May 12, 2000
CSIR-CIMAP, Lucknow Scientist-E-1T May 13, 2000 May 12, 2005
CSIR-CIMAP, Lucknow Senior Principal Scientist May 13, 2005 May 12, 2010
Chief Scientist (May 13, 2010 onwards); also served as Head, Department of Metabolic and
CAIR-CIMAR, Lacknow Structural Biology at CSIR-CIMAP
Awards and Recognitions :

CSIR Young Scientist (Biol. Sci.), Prof. Umakant Sinha Memorial Award (Indian Science Congress), Fellow, Nation
Academy of Agricultural Sciences, Fellow, National Academy of Sciences (India), Member, Technical Advisory Boar
Center for Biotechnology, Hisar (Haryana State Council of Science and Technology).

Publications (in SC™omson Reuters Jaurnals) : More than 100

Total Citations :

More than 2200; H-Index: 28; i10-Index: 59.

Profile of Major Mission Research Program (Development & Execution) Leadership :
» NMITLI Program on Ashwagandha at CSIR-CIMAP: 2001 to 2012

» 10" Five Year Plan CSIR-Inter-Institutional Network Research Program on ‘Plants and Animals as Bioreactor’ (200:
2007): CMM-004

» 11% Five Year Plan CSIR-Inter-Institutional Network Research Program on ‘Chemical and Biological Transformatic
for Value-Addition’ (2007-2012): NWP-09.
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Brief Bio-Sketches of Research and Development §

Research Interests :
Industrial enzyme, Microbial products, Fermentation process development and scale up

Previous Research Engagement :
June 2006-July 2009 : Scientist: Nagarjuna Fertilizer and Chemicals Limited, Hyderabad.

Selected publications :

>

Sasmal S, Goud VV and Mohanty K. (2013). Determination of salutary parameters to facilitate bio-energy producti
from three uncommon biomasses using thermo gravimetric analysis. Journal of Thermal Analysis and Calorimet
111: 1649-1655

Sasmal S, Goud VV and Mohanty K. (2013). Delignification Kinetics of lime pretreatment — An ineluctable tread |
augmenting enzymatic hydrolysis, Journal of Bio-based Materials and Bioenergy,7:660-664.

Sasmal S, Goud VV and Mohanty K. (2013).Dilute sulfuric acid pretreatment of Bon bogori (Ziziphus rugosu
proselyte to amorphous biomass for biofuel production, Journal of Bioprocess Engineering and Biorefinery, 2: 2:
229.

Sasmal S, Goud VV and Mohanty K. (2012). Characterization of biomasses available in the region of North-East In¢
for production of biofuels. Biomass and Bioenergy, 45: 212-220.

Sasmal S, Goud VV and Mohanty K. (2012). Ultrasound Assisted Lime Pretreatment of Lignocellulosic Biom:
toward Bioethanol Production. Energy & Fuels, 26: 3777-3784.

Sasmal S, Goud VV and Mohanty K. (2011). Optimisation of the acid catalysed pretreatment of areca nut husk fit
using the Taguchi design method. Biosystems Engineering, 110: 465-472.

Annual Report | 2013-2014 of Innovative ) processir i g



FFHEH U fAar 3 s FHaRar &1 Wi Sa—ga

I wioAr

ST SWIE AT 99§ AR g g IRacH ufhansit & wgnfes AefiT, gor Sa—wwver o o &
fadre, Sia—ge Scure T sewerl Skl ¥ i Y sy & Sa—uRad= 2g argdeiiie derdey ot
FHRC D W DelaTgone $ AR, 818 Iog ©ieh™ Afdaged & orRicgeRie W9 Weft &1 deremsics
aRe |

qd e Frgfear -

BRAY 2013— XA 2014 : HED IRD [AHDHRTT ol SRE, JFAaRET i fasem—Afew, Juay |

STAl, 2010—STad 2013 : URCSIGERe Red THIRGE JFERTE it fasRm—Afee, A Juay |

Tufa gereE -

>

>

THRAR ¥, THRSR § X4, S Aol T §F Y (2014) | NG~ IS Srigeiel ScleH 8 dRe—araig
SIEOY AN AYT BIER T HHES TABIET Neicic | Teeael diEidd U, 2 12

FHGAR €, g@! &, TR O, JeoF U 7T e o, (2012) | SUNEIbEd Tole SexdungH sl forfae g §
TepTelE SeFTAhe Td Tromgifed Shifhae it dor died | SrieaIeion BR Sriwged, 559

I &, FNFAR g, ISR (2012) | THRINFHE Boved U UIefegd AMiferiel Reigrie : g9 g fafafbae
w1 A dfd w7 IeaRE wRis | S W B, 5676685

FHFAR § 7 B €. (2010) | SoFeT ¥ RFARGARIS Tl & TAGToR | SEARH 19 JEHgoRH
w81 | 9t R, 5(3:1879—1894)

FHHAR ¥ T A & (2008) | M—ee R P : FEART 79 AT & gl Sared g Red
e HerSTelol (TRTHTH) SWRINT & Ufshar ST 1 ffdcArgor arar Uooll S 1:239—247

i e | 2013-2014




Brief Bio-Sketches of Research and Development S|

Research Interests :

Catalytic conversion of lignocellulosic biomass for high value platform molecules, synthesis of catalyst includi
bifunctional and bimetallic catalysts for biotransformation of secondary agricultural residues to intermediary products a
biofuels production, development of easy bioprocessing zip lignin, kinetic modelling of biotransformation processes
bioproducts and biofuels production.

Previous Research Engagements :

February 2013-February 2014: Assistant Scientist Wisconsin Energy Institute, University of Wisconsin-Madison, Madisc
USA.

January 2010-January 2013: Postdoctoral Research Associate University of Wisconsin-Madison, Madison, USA.
Selected Publications :

>

>

Sasikumar E, Aicardor E Roa, John Markley and Troy Runge. (2014). Combined alkaline pretreatment of post-biog
digestion dairy manure fiber for cost-effective bioethanol production. Sustainable Chemical Processes, 2:12

Sasikumar E, Yuki T, Grabber J, Xuejun Pan and Ralph J. (2012). Epigallocatechin Gallate Incorporation into Lign
Enhances the Alkaline Delignification and Enzymatic Saccharification of Cell Walls. Biotechnology for Biofuels, 5:5

Yuki T, Sasikumar E, Grabber J, Christy D, Pan X.J and Ralph J. (2012). Hydrocinnamate conjugates as potenti
monolignol replacements: in vitro lignification and cell wall studies with rosmarinic acid. ChemSusChem, 5: 676-68

Sasikumar E and Viruthagiri T. (2010). Kinetic and optimization studies on the bioconversion of lignocellulos
material into ethanol. BioResources, 5(3): 1879-1894,

Sasikumar E and Viruthagiri T. (2008). Optimization of process conditions using response surface methodoloy
(RSM) for ethanol production from pre-treated sugarcane bagasse: Kinetics and Modelling. BioEnergy Research,
239 - 247,
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Research Interests :

Natural product isolation from bioresources at preparative scales and their characterization and quality assessment through
chromatographic techniques and spectral analyses, recovery improvements.

Previous Research Engagements :
» January 2011 — December 2013 : Senior Research Associate-I Jubilant Chemsys Ltd., Noida UP.
» May 2008-Jan 2011 : Research Chemist Chembiotek Pvt. Ltd., Kolkata.
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Research Interest :

Food Processing and New Product (Nutritional, Nutraceutical) Development and New Processes, Edible Product Quali
Evaluation and Improvement

Past Appointments :

»  January 2013-November 2013 : Quality Head/ Food Safety Team Leader Chatha Foods Pvt Ltd., Derabassi, Punjat
» May 2010 — December 2013 : Quality Manager/ MR Agro Dutch Industries Ltd., Derabassi, Punjab.
> July 2008 — March 2010 : QA Operations M.G Bakers Pvt Industrial Area, Phase-1, Chandigarh.
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> izeH fafics o 9 TeR, Bae] 81, Aerel R g uRER, WRmETdl & AT 8 12 AR 2013 B aRdeEr
Ve eerce gaR fhar T 9 argey swimiRe A |

»  fREER 2013—59 2013 B HIE H FhedHD Wa- Ao Hiftead & 7|

» 24032014 DT SN AURIE fEEINT vd HaR Hrgd @ Ge F THET ¥ Rl urd @Y g |

> Mls HCPDPM Pvt Ltd appointed as archltect fur de51gnmg of Main Campus of Center of Innovanve and Apphed
Bioprocessing (CIAB) at Knowledge City, Sector-81, Mohali on December-1%, 2013.

» RITES Limited (A Public Sector undertaking) appointed as project management consultant & agreement signed with
them December-12%, 2013 for construction of Main Campus of CIAB at Knowledge City, Sector-81, Mohali.

»  Conceptual building plans of CIAB finalized January, 2014.

» No Objection Certificate (NOC) obtained from GMADA regarding solid waste disposal and sewer connection on
March 24th , 2014,

it wiedeT | 2013-2014
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Master Plan of the Instit

81.No. 7 By Name

Phase 01: Facilties as per EFC Document (A+8)
A NABI Core Functions
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NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE AND BIO-PROCESSING UNIT, MOHALI

MASTER PLAN

SCALE 1: 1200
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> G P 9§ 201314 H . 7.00 RIS B PR AIM UG 3T |
» O gRT Y 2013—14 BT i oRkdl =g WA Ferl @ ol ¥Ra wer grT fuiRa o/ &AM
TReY ¥ oRET SUFY YOTTell @ MHR TR GIR fhar
> O @ e ok Wee WY R @ T w6 3, fider (@ieeh Yol ok wer) W HE @ o
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fa<hg Rerfy : (iR waat %)
EX o 31.032013 B |
T.
1 6,25,01,253.00 1,38,32,659.00
2.
3. 18,53,377.00 4,12,013.00
6,43,54,630.00 1,42,672.00
.
1. 2,32,32,837.00 12,31,610.00
2
3.
4, 4,12,21,793.00 1,30,13,062.00
6,43,54,630.00 1,42,44,672.00
. TR P Tt
1. S A e 7,00,00,000.00 2,25,00,000.00
2 il = 34,48,894.00 3,56,658.00
3 I I 72,487.00 1,900.00
4. = Wi 14,66,807.00
QT 7,49,88,188.00 2,28,58,558.00
i HRIM & el
1. 31T @Y 2,26,43,095.00 1,29,74,350.00
2. IR aactt @ 2,32,61,774.00 14,32,559.00
3. 3 It 2,25,000.00
3. YA / FHIET <G 1,74,177.00
U 31w / wifta 1,82,5,650.00 6,71,617.00
. I % Yo (@R I 31 Breaw) 81,17,181.00 1,23,00,479.00



Financial Informati

Finoncial Year 2013-2014

»  The financial resource of the institute is the core grant provided by the Department of Biotechnology (Govt. of Ind
under non-recurring and recurring components.
»  The institute received a core grant of Rs 7.00 Crores in the year 2013-14.
» Annual accounts of CIAB for the year 2013-14 were prepared by the institute on the basis of accrual system
accounting using standard format of accounts prescribed by the Government of India for Central Autonomous Bodi
» M/s Narinder K Garg & Co., Bhatinda, (CAG empaneled Chartered Accountants at) audited the accounts of t
institute as the Statutory Auditor of the Institute.
( Figures in Rupe
S.No Particulars As on 31-03-2014  As on 31-03-2013
A. Capital Fund and Liabilities
1 Capital Fund 6,25,01,253.00 1,38,32,659.0(
2 Earmarked/Endowment Funds
Current Liability and Provisions 18,53,377.00 4,12,013.0(
Total 6,43,54,630.00 1,42,44,672.0(
B. Assets
1 Fixed Assets 2,32,32,837.00 12,31,610.0(
2 Capital Work-in-Progress
3 Investment from Earmarked/
Erﬁgggg{n KgéethIf%ans and
4 ’ 4,12,21,793.00 1,30,13,062.0(
Advances
Total 6,43,54,630.00 1,42,44,672.0(
C. Receipts of the Institute
1 Grant from DBT 7,00,00,000.00 2,25,00,000.0(
2 Interest Earned 34,48,894.00 3,56,658.0(
3  Other Income 72,487.00 1,900.0(
4 Other Receipts 14,66,807.00
Total 7,49,88,188.00 2,28,58,558.0(
D. Payments of the Institute
1 Recurring Expenses 2,26,43,095.00 1,29,74,350.0(
2 Non-Recurring Expenses 2,32,61,774.00 14,32,559.0C
Other payments 2,25,000.00
E. Payables/Outstanding 1,74,177.0C
F. Advances/Receivables 1,82,51,650.00 6,71,617.0C
G. i\:/{ar_'ginBlzln(]){n;Zl for L(ls':l " 1,47,89,967.00 —
osin, ance (Exclu
H. Margirgl Money) (E g 81,17,181.00 1,23,00,479.0C
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Financial Informati

*Om Sai Ram*

Narinder K Garg & Co, A CA. Narinder Kumar Garg
Chartered Accountants, (_'/‘3‘ B.Com, DEM, FCA, DISA (icai)
098148-36951 (M), 0164-2235951(0) e-mail id: gargnarinl4@gmail.com

Office: # 257, Veer Colony, Amrik Singh Road, Bhatinda (PB) 151005

Auditor’s Report

1. I/We have examined the Balance Sheet as at 31st March 2014 and the Income ¢
Expenditure account and the Receipt & Payment Account for the year ended on that dat:
attached herewith of CENTER OF INNOVATIVE & APPLIED BIO PROCESSINI
(FORMERLY BIO PROCESSING UNIT), # C-127, Industrial Area, Phase-7, SA
Nagar, Mohali (PB), which are in agreement with the books of account maintained at th
head office at before stated.

2. I/We have obtained all the information and explanation, which to the best of my knowledg
and belief were necessary for the purposes of the audit. In my opinion proper books ¢
account have been kept by the head office and braches of the institute so far as appear
Jfrom my examination of the books. Subject to the comments given below: in notes on a/cs

3. In my opinion and to the best of my information and according to the explanations given t
me, the said accounts read with notes thereon, if any, give a true and fair view: -
(i)  In the case of the Balance Sheet of the State of affairs of the institutio
as at 31° March 2014 &
(i)  In the case of the Income & Expenditure Account of the Income/ Loss «
the institution for the year ended on that date.
4. The financial statements are annexed herewith

Place: Bhatinda. ' For: Narinder K Garg & Co,
Dated.: 11/07/2014 Chartered Accountants

\;'—Q_\ &)";a
(CA. Natinder Kumaar Garg)

Proprietor
B.Com, DEM, FCA, DISA (icai)
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FORM OF FINANCIAL STATEMENTS (NON PROFIT ORGANIZATION)
CENTER OF INNOVATIVE & APPLIED BIOPROCESSING

(FORMERLY BIO PROCESSING UNIT)
C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

BALANCE SHEET AS AT 31" MARCH 2014

(Amounts in Rs.)
CORPUS/ CAPITAL FUND AND LIABILITIES | Schedule | Current Year | Previous Year
Corpus/Capital Fund 1 6,25,01,253.00 1,38,32,659.00
Reserves and Surplus B 1 21 D T
Earmarked / Endowment Funds = e -
Secured Loans and Borrowings oA il § ;
Unsecured Loans and Borroivings § o - -
Deferred Credit Liabilities R T o el S m ] -
Current Liabilities and Provisions 7 18,53,377.00 | 4,12,013.00
TOTAL 6,43,54,630.00 1,42,44,672.00
ASSETS Schedule Current Year Previous Year
Fixed Assets 8 | 2,31,32,837.00 | 12,31,610.00
Investments- from Earmarked/Endowment funds R RN 2
Investments - Othes | 10 | - | i
Current Assets, Loans & Advancesetc. | 11 | 4,12,21,793.00  1,30,13,062.00
TOTAL 6,43,54,630.00 ; 1,42,44,672.00
§i§hiﬁcant Accounting Policies 24 1o .
Contingent liabilities and notes on accounts | 25
(\_W W MY
(Sﬁﬁ%ﬁ (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
M/S NARINDER K GARG & CO.
Suneet Verma Igi i — STATUTORY AUDITORS
Cor g e o e .
a’dr%uw R i Ce ”f“ss‘"“
b, oy o

110
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Financial Informat

FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)
CENTER OF INNOVATIVE & APPLIED BIOPROCESSING

(FORMERLY BIOPROCESSING UNIT)
C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

INCOME AND EXPENDITURE ACCOUNT

FOR THE YEAR ENDED 31* MARCH 2014
(Amount in Rs.)

INCOME | Schedule | Current Year  Previous Year

Icomefrom Sales/Services =~~~ =~~~ T 13 | e e | N
Crants in aid /subsidies | 13 ~2,00,00,000.00 | 1,25,00,000.00
o e R S S T O I s
Income from Investments (Income on investment from | 15 - -
earmarked/endowment funds transferred to funds) ' ;
Income from Royalty, Publicationetc. | 16 | SN REnnery
Interest Earned — 17 | 34,70,923.00 _3,97,624.00
Other Income e i b AR ool o NBGRER00] - .. 100000
Increase/decrease in stock of finished goods & work- in 19 ' - | -
|-progress 5
TOTAL(A) 2,36,57,805.00 | 1,28,99,524.00

EXPENDITURE Schedule Current Year Previous Year
Boblhnent Bepescy .. .- - "7 36 | - eeMase00] 226531400
Other AdministrativeExpenses | 2] ~1,49,00,015.00 |  1,11,15,899.00
Research & Development Expenditure (Incl. Grants, 21A 22,00,768.00 | 1,150.00
Subsidies etc) e e L SRR et
Expenditure on grants, Subsidies etc. e ] 2 < S -
- T LR S I ST UL .
Depreciation 8 16,43,962.00 | 2,00,949.00
TOTAL(B) 2,49,89,211.00 | 1,35,87,312.00
Balance being surplus/ (deficit) carried to Capital —13,31,4{}6.00% -6,87,788.00
Fund(A-B) TR ot N D N
Significant Accounting Policies | 24 | | o
Contingent liabilities and notes on accounts 25 | ‘

T O R e Y

(SUNEET VERMA) (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
M/S NARINDER K GARG & CO.
Suneet Verma / gt wuf iGN Soigwan STATUTORY AUDITORS
. Mana’JF" (Finanre ‘TRt &a Jive Teer ;
ONNer O "y ibgr | 5 pp ez i, dophed Bioprocessing
TAN ™0 gorgen b & ;.; xcessing Ce i)
Gov* o e ovt, of India)

EDMt of Broge et "

Mohal, Punjar. | sre;

113)

i1ld. 1
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Form of Financial Statements for the Central Autonomous Bodies (Non-Profit Organizations and Similar Institutions)

CENTER OF INNOVATIVE & APPLIED BIOPROCESSING
(FORMERLY BIOPROCESSING UNIT)
C-127 INDUSTRIAL AREA PHASE-8 5.A.S. NAGAR, MOHALI

RECEIPTS AND PAYMENTS FOR THE PERIOD/YEAR ENDED ON 31.03.2014

(Amounts in Rs.)

RECEIPT Current Year Previous Year PAYMENT Current Year Previous Year
I. Opening Bal i - I. Expenditure o o
a) Cash in Hand o | (a) Establish Expe R i
b) Bank Balances D (i) Manpower-Permanent Strength 7 50,99.262.00 19,01,168.00
i) In current (ii) Manp Contractual Stre 7,59,087.00 |  90,000.00
ii) In deposit Accounts 1,11,32,572.00 | (b) Admi ve Expenses E
iii) In Savings Accounts 11,67,907.00| 46,94,624.00| (i) Chemicals & C bles ) ) 20,74,938.00 1,150.00
s (ii) Travelling & y P i 3 9,51,482.00 6,22,036.00
P (iii) Postage, Telephone & ication chargs ~ 1,27,015.00 39,864.00
] (iv) Office and Admn Exp - 5,21,017.00 '1,02,324.00
a) Grant from DBT (v) Adverti & Publicity 10,00,885.00 4,83,428.00
(i) Capital Grant 5,00,00,000.00{  1,00,00,000.00|  (vi) Bank Charges a8 i ] 453.00
(ii) Revenue Grant 2,00,00,000.00]  1,25,00,000.00|  (vii) Building Repair & Mail 3,19,109. 87,98,000.00
| B | (viii) Boarding & Lodging Expenditure i - 1,410.00
(ix) Handling & carriage Fees =1 40000
v om - - (x) Printing & stationery "= ) 3,18,952.00 80,558.00
a) Earmarked/Endow. Funds - - (xi) Registration Exp - 337100 4,029.00
b) Own Funds - - - (xii) Manpower - O i 15,58,367.00 1,85,018.00
(xiii) Honorarium to Experts/Members of committces 10,48,941.00 6,64,512.00
| B (xiv) Electricity & Water charges 29631900 |
|I¥.Enterest Received - : - (xv) Rent " Tmeezsaoof :
| ss e - (xvi) Workshop/Seminar Expe = 12,000.00 i)
a) On Bank Deposil 34,12,542.00 ~ 3,56,658.00 (xvii) Guest House E: . 1,19.180.00
b) Loans and Advances etc y ~36,352.00 | (xviii) Computer Software & A. ries 26,756.00|
e s (xix) Vehicles Running & mai - | 1.58.463.00|
— _ (xxi) Repair & Mai 4,25,845.00
o ) - e o (xxii) R h Publication Exp 31,909.00
(a) ApplicationFees | 5.900.00/ 400.00 |  (xxiii) Research Work Expenses | 89,945.00 o
(b) Tender Fees - -22,800.00] 1,500.00 E o
(c) Guest House Receipts 16,985.00] B II. Payments made against funds for variuos projects | B - |
(d) Misc Income ) 26,982.00) = et i | o2 =Tl
|(¢) RTI fec _120.00 e IIl. Investments and deposits made i - -

IV. Expenditure on Fixed Assets & Capital Work-in-
(a) Purchase of Fixed Asoets i
' Brain Storming Session 2,25,000.00 (i) Vehicle _6,71,264.00

) Se 2,20,125.00 (i) Scientific Equipments & A ies 62,16,347.00 -
(c) Eamest Money Deposit 35006500 Comy and Peripherals — 11,06,676.00 3,81,594.00
(d) Advance Recovered From Maruti 6,71,617.00 = (iv) Office Equip 1,18,785.00 |  10,11,465.00 |

|India Ltd. | (¥) Office & Guest House Fumniture |  2640.26200]  39,500.00

(b_} I_B;_E_ndltuniqpigqgjul Werk—ll-p?ogrm il =
(i) Develop of main camp 1,25,08,440.00 |

V. Ref d of surplus money/Loans . - ) -

VI. Finance Charges (Interest) - by -

VIL Other Project Payments -
DBT Brain Storming Scssion . 2,25,000.00|

VIIIL. Other Payments § s
(a) Exp Payable
(b) Loans and Advances

Advance to M/s Maruti Suzuki India Ltd. :
Advance to Director, IMTECH  898.00
| Deposit with PMC | 1.82,50,752.00

IX. Closing Balance

a) Cash in Hand

= = 4 - @ o) |b)BankBalances S O (S T —

i) In Current Accounts
i) In Deposit Accounts

2,17,24,960.00 | 1,11,32,572.00

iii) In Savings Accounts 11,82,188.00 |  11,67,907.00
Grand Total 8,72,88,667.00 | 2,75,53,182.00 | Grand Total 8,72,88,667.00 | 2,75,53,182.00
—F=Suyeel e p ‘\-LV]""“ J et 0 ‘ e — \_QM
(SUNEET VERMA) (BR. R. 5. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
Dr. Rajender Singh Sangwan M/S NARINDER K GARG & CO.
Suneet Verma g o Chief Executive Officer STATUTORY AUDITORS
Manager (Finance) /warrer fary Center of Innovative & Applied Bioprocessing
Center of Innovar e 3 a0 - T (tormerly Bioprocessing Unit)
T TS ot qrerom g (Under Deptt. of Biotechnolegy, Govt. o inda)
) @OV B a8 Mohali, Punjab-140306 (masap
~ptt of B g

0 frarmy
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Financial Informat

FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)
CENTER OF INNOVATIVE & APPLIED BIOPROCESSING

(FORMERLY BIOPROCESSING UNIT)
C-127 INDUSTRIAL AREA PHASE-8 S.A.S. NAGAR, MOHALI

SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31.03.2014

SCHEDULE-1
CORPUS/CAPITAL FUND
(Amount in Rs.)
Particulars Current Year Previous Year
Balance as at the beginning of the year 1,38,32,659.00 45,20,447.00
Add : Contributions towards corpus/capital fund 5,00,00,000.00 1,00,00,000.00

income & expenditure a/c

Less/(Deduct) : balance of net expenses transferred from the

-13,31,406.00

-6,87,788.00

BALANCE AS AT THE YEAR -END|  6,25,01,253.00

1,38,32,659.00

SCHEDULE-2
RESERVES AND SURPLUS
(Amount in Rs.)
Particulars Current Year Previous Year
1.Capital Reserves: % -
2.Revaluation Reserve - .
3.Special Reserve - -
4.General Reserve L z
TOTAL - %

"

Wh&@ﬁ

(SUNEET VERMA) (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
Suneet Verma / &5t &} Dr. Rajender Singh Sangwau M/S NARINDER K GARG & CO
Manaet (Finance) | qasrs frr Chief Executive Officer : STATUTORY AUDITORS
o T8 Az riod R groaesing Center of Innovative & Applied Bioprocessing
T g o (formery Bioprocessing Unit

(Under Deptt. of Biotechnolody Govt. of India)
Mohali, Punjab-1403U0 (india)
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SCHEDULE-3
EARMARKED/ENDOWMENT FUNDS
(Amount in Rs.)
Previous Year

Particulars Current Year
FUND WISE BREAK UP
A) Opening balance of the funds - #
B) Additions to the funds E -

TOTAL(A+B) = -

C) Utilisation /expenditure towards objective of funds
TOTAL(C) - g
NET BALANCE AT THE YEAR END(A+B-C) - -

SCHEDULE-4
SECURED LOANS & BORROWINGS
(Amount in Rs.)

Particulars Current Year Previous Year
1. Central Government - =
2. State Government(specify) - -
3. Financial Institutions - -
4. Banks - -
5. Other Institutions & agencies - -
6. Debentures & bonds - -
7. Others(specify) - -
TOTAL - -
SCHEDULE-5
UNSECURED LOANS & BORROWINGS
(Amount in Rs.)
Particulars Current Year Previous Year
1. Central Government = -
2. State Government(specify) - -
3. Financial Institutions - -
4. Banks: B - il -
5. Other Institutions & agencies - g
6. Debentures & bonds ™ - -
7. Others(specify) - -
TOTAL - -
B Vo P
(SUNEET VERMA) R. R. S. SANGWAN) (CA GARG NARINDER KUMARY)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR '~ *" | /
or Singh Sangwan M/S NARINDER K G‘AR,G,& CO.
Suneet Verma / 3t = " Criet Expoutive Officel STATUTORY AUDITORS

Manager (Finance) / wairs fa=y
enter of Innowat oe & & 0
ra 9¥Iqgs N LES Kol

Gov

%t ofBwotecnisci <. * =gt Fru

B 114

of innovalive & Apmled Bioprot:
(fosmerty Bioprocessing }m:\ el
(Under Deptt. of Bmlechﬂa‘:oﬂ ay. u}': " (;
Mohalk, Punjab- 40306 (indid
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Financial Informat

SCHEDULE-6

DEFERRED CREDIT LIABILITIES

(Amount in Rs,
Particulars Current Year Previous Year
1. Acceptances secured by hypothecation of capital
equipment -
2. Others =

TOTAL

SCHEDULE-7

CURRENT LIABILITIES & PROVISIONS

(Amount in Rs.

Particulars

Current Year

Previous Year

A) CURRENT LIABILITIES

1. Sundry Creditors

a) For Goods/Services

i) NPS contribution 96,426.00
b) For Securities 2,20,125.00 -
¢) Earnest Money Deposit 3,50,065.00 -
2. Interest accrued but not due on: - -
a) Secured Loans/Borrowings - -
b) Unsecured Loans/Borrowings - -
3. Statutory Liabilities
a) TDS Payable 2,63,571.00 30,466.0(
4. Other Current Liabilities
a) Manpower (Salary) Payable 5,22,487.00 2,49,646.0(
b) Other Expenses Payable 4,00,703.00 1,31,901.0(
TOTAL(A) 18,53,377.00 4,12,013.0(
B) PROVISIONS
1. Gratuity - -
2. Superannuation/Pension - -
3. Leave Encashment - -
TOTAL(B) - -
TOTAL(A+B) 18,53,377.00 4,12,013.00

— & uued—Cet L uy
(SUNEET VERMA) (DR. R. S. SANGWAN)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER
Suneet Verma | #-1 =41 pr. Ra BIS\““?\:E?“M
Kt I oo s At i A cmeigxecum‘?edammcessmo
Center gl -~ Center of innovative s e L)
AR 7 u {tormerly smu:gcgﬁ?i“.‘igm of India)
Gov' o I der Deptt. of Biotechn® 77 india)
Deptt of Bntecrr = Mohah, Punjab-140=55 j
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Financial Informat

SCHEDULE-9
INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS

(Amount in Rs.)
Particulars Current Year Previous Year
1. In Government Securities = -
2. Other approved securities - - | :
3. Shares iss - .
4. Debentures & Bonds 7 ' = -
5. Subsidiaries & Joint Ventures g - _ -
6. Others(to be specified) - o
TOTAL - -
SCHEDULE-10
OTHER INVESTMENTS
(Amount in Rs.)
Particulars Current Year Previous Year
1. In Government Securities = -
2. Other approved securities ) - -
3. Shares = 7 5 t
4. Debentures & Bonds - i s 1
5. Subsidiaries & Joint Ventures B = i .
6. Others(to be specified) w .
TOTAL - i
(S ET VERMA) (DR.R. S. SANGWAN) . (CA GARG NARINDER KUMAR) A )
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR AN
Singh Sal‘lﬁ\“" M/S NARINDER K GARG & .CO.
Suneet Verma / &t =i Dr. Rajender 2 Office ;
Manager (Finance) /71 = (;mgg:q;‘m“ e dammcess\ng STATUTORY AUDITORS
”:;E:}g Innovative & = h 7 r:;ww:- } " Center OLL!:“G rly B Bioprocessing Uo i) i)
e . ; Deph. of Biotechnood: cndla\
w O{ Indie W/~ &4 {Uﬂﬁe M ha‘ p mah 140’3% \
" of Biolechnokc.  titema g T
‘onali, Punjat =

Annual Report | 2013-2014




SCHEDULE-11
CURRENT ASSETS, LOANS & ADVANCES

(Amount in Rs.)
Particulars Current Year Previous Year
A) CURRENT ASSETS ) :
L Inventories === Y T — Se—r.
a) Stores & Spares st s ownnal = -
b) Loose Tools N - _ -
c) Stock-in-trade - i B B - 5 =]
2. Sundry Debtors . ey B )
3. Cash balances in hand o - Vs o - 2

4. Bank balances: S - o -
a) With Scheduled Banks: ) ;
-On Current accounts e e - o
-On Fixed Deposit accounts | 2,17,24,960.00 |  1,11,32,572.00

-On Savings accounts
(i) State Bank of India A/c

_11,82,188.00 | 11,67,907.00

TOTAL(A) 2,29,07,148.00 1,23,00,479.00
B) LOANS, ADVANCES AND OTHER ASSETS - ] s
L Loans B . g ) - o -

2. Advances and other amounts recoverable

in cash or in kind or for value to be

received: : - . -
_a) On Capital Account RNt e i ST
__b)Advances =00 00 @@ S LR (WL P
_ c) Recoupable form Govt. Agencies - B *

~d) Advance to Employees for Official P;Lrpie,_ ] w8 -
e) Others(specify) - i )
(i) M/s Maruti Sazuki India Pvt. Ltd. -

(For purchase of staff car) : | i _ 6,71,617.00
~_(ii)) TDS Receivable U 2 e o riwse B 49,640.00 28,290.00 |
(i) IMTECH SR 898.00| -
I8 (iii) Deposit with PMC 5 | 1,82,50,752.00 -
3. Income accrued: : ) LR STy - (- O i
a) on investments from earmarked/endowment funds - _ i -
b) on Investments (RS o - FEE e
c) on loans & advances } - s
| d) on Fixed Deposits with bank 2 13,355.00 12,676.00
4. Claims Receivable 52 - = - - -
TOTAL(B) 1,83,14,645.00 7,12,583.00

TOTAL(A+B) 4,12,21,793.00 1,30,13,062.00.

Lugrdor YAnges I
wep \:& / COH%‘

(SUNEET VERMA) . R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR :
h Sangwan M/S NARINDER K GARG & CO.
Dr. Rajender Singh Sang
Suncet Vorma / s wof Chiet Breoutve OCet STATUTORY AUDITORS
N Manager [Fmanm)f!_lmﬁ fa=y ‘ Center of innovative & Applied ISEM G
Center of Innovative & Applied Bioprocessing “mmm B.oproceﬁsmgr it ol 100
U ST W1 T @7 Deptt. of Biotechnology. Gt 1T
o L".:(_‘!‘ ot M3 i (W ) iw.}-ﬂi'js (i)
A o B rrSem oo frern
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Financial Informat

SCHEDULE-12
INCOME FROM SALES/SERVICES
(Amount in Rs.
Particulars Current Year Previous Year

1. Income from sales , B o

2. Income from services e - =
TOTAL - =

SCHEDULE-13
GRANTS/SUBSIDIES
(Amount in Rs.
Particulars Current Year Previous Year

(Irrevocable Grants & subsidies received) )
1. Central Government 7
State Government -
Government Agencies ) ) L e e - . ‘
Institutional /welfare bodies g R - A TR
International Organisations ] ] - ' _7 . =
Others (to be specified) : e e s T

2,00,00,00%00 | (,85,00,000.60

IR

TOTAL/| & ,00, 00,600,050 13.C 0S 6CO~0p

SCHEDULE-14

FEES/SUBSCRIPTIONS
(Amount in Rs.)
Particulars Current Year Previous Year
1. Entrance Fees s R I = e 5 -
2. Auatgal Fees/oubsoxipdoas = . . o | oo of i
3. Seminar/program fees B | IS S W
4. Consultancy fees - r £ -‘:7 B ) -
5. Others - = =
TOTAL - -
SCHEDULE-15
INCOME FROM INVESTMENTS
(Amount in Rs.)
Particulars Current Year Previous Year
1. Interest } A ST G ok
s a)On Govt. securities R | Gt
b)Other Bonds/Debentures T o ] ___ S
2. Dividends: === =0 St 28 s e -
| - a)On shares : e TS | Ny e . - e
| b)On Mutual Fund securities e el e e} - -
3. Rents | [ PR de e | : 1
4. Others (specify) - -
TOTAL - _

Nt orgerr —— s Busg

L
(SUNEET VERMA) (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR!
MANAGER FINANCE CHIEF EXEC EQFEIGER. PROPRIETOR ~
Suneet Verma | FEAT a9 e 2“.31 Executive Officer 3 M/S NARINDER K GARG & CO:
Manane i ran & v Fey of innovative & Applied Biop(ocessing STATUTORY AUDITORS
Center of : e e {formerly Bioprocessing iy of India)
S s Gt (Under Depit. of Biotechnology qu;a
it s RN Mohal, Punjab-140306 (1nd:2)
apit of Buctecrn. s . 2T i 10 of 18

Mohali. Punjap ' #1715
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SCHEDULE-16
INCOME FROM ROYALTY/PUBLICATIONS. ETC.

(Amount in Rs.)

Particulars

Current Year

Previous Year

1. Income from Royalty
2. Income from Publications

3. Others(specify)

TOTAL |

SCHEDULE-17

INTEREST EARNED
(Amount in Rs.)
Particulars Current Year Previous Year
1. On Term Deposits .
a) With Scheduled Banks: B . -
(i) Actual Received 2 32,84,497.00 2, 6§__&_12_5 00 |
(i1) Accrued as on 31st March 1335500  12,676.00
b) With Non-Scheduled Banks: A o -
2. On Savings Accounts: i
a) With Scheduled Banks: ~ 1,36,719.00 | 1,19,523.00
b) With Non-Scheduled Banks: o -
c) Post Office Savings Account . -
d) Others -
3. OnLoans + -1
_a) Employees/staff - -
b) Interest on Mobilisation Advance 36,352 00 - =
4. Interest on Debtors & other Receivables - -
TOTAL 34,70,923.00 { 3,97,624.00

W»Lw

ogrr

N ¢

oy :
(SUNEET VERMA) (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
 Rajender gingh Sanywe: M/S NARINDER K GARG & CO.
Suneet Verma ;W e CNG‘ Executive m;‘owmeswg STATUTORY AUDITORS
Manaqger (Finance) 'gaspr fir:q of fnovative & Roh Unit)

Center ¥ “novarue § 2oy - essing ity Blwzgce?;g;gso 0“%'\(113)
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Financial Informat

SCHEDULE-18

OTHER INCOME
_ (Amount in Rs.)
: Particulars Current Year Previous Year
1. Profit on sale/disposal of assets - -
a) Owned Assets - B -
b) Assets acquired out of grants,or received free of
cost ) = =
2. Export Incentives realized - B
3. Fee for Miscellaneous Services - - _
4. Miscellaneous Income ' o
a) Application Fees 3 5,900.00 ~400.00
b) Tender Fees ~22,500.00 ~ 1,500.00
¢) Guest House Receipt ~16,985.00 | -
d) Farm Income (Sale of Surplus Crop.) o - -
e) RTI Fee 120.00 | -
f) LD Charges 82,255.00 -
g) Licence Fee - -
h) Others (specify) 59,122.00
TOTAL 1,86,882.00 1,900.00

SCHEDULE-19
INCREASE/(DECREASE) IN STOCK OF FINISHED GOODS & WORK IN PROGRESS
(Amount in Rs.)
Particulars Current Year Previous Year

1. Closing Stock - -

a) Finished Goods - -

b) Work-in-progress ; - -

2) Less: Opening stock - _ -
a) Finished Goods _ e ] _ - i
b) Work-in-progress - -
NET INCREASE/(DECREASE)(1-2) - -

ﬁé@d&ﬂl}f
(SUNEET VERMA (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR)
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
M/S NARINDER K GARG & CO.
- - . Rajender Singh Sangwan
Mai: i Dr. Rcari:e rebeets STATUTORY AUDITORS
Cenv-r b - o T fay Center of Innovative & Appiied slepr?cassang
T tom nCeing (immeﬁ'y Bioprocessing Unit) _
; (Under Dept. of Biotechnology. Govt of india)
; Desr o Mohah, Pusab-140308 (165

(3
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SCHEDULE-20

ESTABLISHMENT EXPENSES

(Amount in Rs.)

Particulars Current Year Previous Year
1. Manpower Salaries, Wages and Allowances 57,30,596.00 21,97,020.00
2. Leave Salary and Pension Contribution 5,13,870.00 72,294.00
TOTAL 62,44,466.00 | 22,69,314.00
SCHEDULE-21
OTHER ADMINISTRATIVE EXPENSES ETC.
(Amount in Rs.)
Particulars Current Year Previous Year
1. Travelling & conveyance expenses L 9,45,575.00 6,57,159.00
2. Postage,Telephone & communication charges 1,30,524.00 42,547.00
3. Office & Admn Expenses S ~ 5,36,060.00 1,02,471.00
4. Advt. & publicity - 9,70,637.00 5,78,372.00
5. Bank charges B P 453.00
6. Building Repair & Maintenance s 3,51,249.00 |  87,98,000.00
7. Boarding & Lodging Expenses N - 1,410.00 |
8. Handling & carriage Fees o L it 400.00
9. Printing & stationery 3,18,952.00 80,558.00
10. Registration Exp 3,371.00 4,029.00
11. Fees & Honorarium 10,56,978.00 6,64,512.00

12 . Manpower-Outsourcing

13. Elcctricity & Water cllar_g“eg 7
14. Rent

~ 17,87,505.00
3,25,220.00
77,00,252.00

1,85,988.00

15. Workshop/Seminar Expenses ] 12,000.00 |
16. Guest House Expenses L ) ik s 120,523,000 o5
17. Computer Software & Accessories 26,756.00 | - -
18. Vehicles Running & maintenance ~ 1,88,568.00
19. Repair & Maintenance 4,25,845.00
TOTAL 1,49,00,015.00 1,11,15,899.00

SCHEDULE-21 A
RESEARCH & DEVELOPMENT EXPENDITURE (INCL. GRANTS AND SUBSIDIES ETC.)
(Amount in Rs.)

Particulars Current Year Previous Year
| 1. Chemical & Consumables 20,78,914.00 | 1,150.00
2. Research Work Expenses 1,21,854.00
TOTAL 22,00,768.00 1,150.00
e e bCLeLlecp k\\ \A-A@/‘

(SUNEET VERMA)
MANAGER FINANCE

(DR. R. S. SANGWAN)
CHIEF EXECUTIVE OFFICER

(CA GARG NARINDER KUMAR)
PROPRIETOR
M/S NARINDER K GARG & CO.

w Bk Dr. Rajender Singh Sanywon o e
o g Chief Executive Officer
Tt Acck Pew Center of Innovative & Applied Bioprocessing
- A%&edmw {formerly Bioprocessing Unit) 7
e o ) (Under Deptt. of Biotechnology. Govt of India)
‘ " ‘ Mohali, Punjab-140306 {inda)
g}h of Biote y FE—
Mohe P -3 071
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EXPENDITURE ON GRANTS, SUBSIDIES ETC.

Financial Informati

SCHEDULE-22

(Amount in Rs.)

Particulars

Current Year

1'

Previous Year

(a) Grants given to Institutions/Organisations

) Subsidies given to Institutions/Organisations

TOTAL - -
SCHEDULE-23
INTEREST
(Amount in Rs.)
Particulars Current Year Previous Year

1. On Fixed loans - -
2. On other loans - - ; g .
3. Others(specify) - ' i

TOTAL - 5

—Euwe-le iy
(SUNEET VERMA)
MANAGER FINANCE

[

~

Mo
Center
. &

A

7 B
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FORM OF FINANCIAL STATEMENTS

CENTER OF INNOVATIVE & APPLIED BIOPROCESSING
C-127 INDUSTRIAL AREA PHASE-7 §.A.S. NAGAR, MOHALI

SCHEDULE 24
SIGNIFICANT ACCOUNTING POLICIES

A) ACCOUNTING CONVENTION

The Financial Statements are prepared on the basis of historical cost convention, unless otherwise
stated and generally on the Accrual method of accounting as per the Common Format of Accounting
for all Central Autonomous Bodies.

B) INVENTORY VALUATION
Expenditure on purchase of chemicals, consumables, publications, stationery and other stores are
accounted for as revenue expenditure, immediately on purchase of these items.

C) INVESTMENTS

There are no investments.

D) EXCISE DUTY

Being a Research Institution, excise duty is not applicable to Center of Innovative & Applied
Bioprocessing and there is no item of production which attracts excise duty.

E) FIXED ASSETS

Fixed assets'are valued at cost of acquisition inclusive of inward freight, duties and taxes and
incidental and direct expenses related to acquisition.

F) DEPRECIATION

Depreciation on fixed assets has been charged to appropriate account as per the rate prescribed in the
Income Tax Act, on written down value method.

G) MISCELLANEOUS EXPENDITURE
There is no deferred revenue expenditure during 2013-14.

H) ACCOUNTING FOR SALES

Being an Institution there is no sales during the year under consideration,

I) GOVERNMENT GRANTS/ SUBSIDIES

As the Institute is funded by the Department of Biotechnology and the grants are treated as
irrevocable, the same has been accounted for on receipt basis. Recurring Grants have been

124
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Financial Informati

recognized in the Income and Expenditure Account in the current financial year and Non-recurring
Grants have been shown as addition to Corpus/ Capital Fund .

J) Expenses claimed by the recipient up to 30" Agril, 2014 have been shown under expenses
payable and the same has been paid on or before 30™ April, 2014. Any expenditure which has not
been claimed or for which bill has not been received pertaining to any expenditure up to 31 March
2014, the same will be accounted for in the year of claim.

K) FOREIGN CURRENCY TRANSACTIONS

Foreign Currency Transactions are accounted for at the rate of exchange prevailing on the dates of
such transactions. Assets and Consumables acquired against foreign currency are recorded at the
amount actually paid on their import.

G G
( ET VERMA) ~ (DR.R.S.SANGWAN) (CA GARG NARINDER KUMAR
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR
_ ST M/S NARINDER K GARG & CO.
Qs o D s STATUTOR AUDITORS
. n’:ﬂ‘ fra o vner Py Center of mm:atsv; & Apphed Btgu:olceaszng
; ;ﬁ g - : esing umny Bmmu':ﬁssmg uni
H T sy : ology, Govt ot India)

of Biotechnoiogy, DOt
. ﬁ( i & lu"wm_punm-ﬂﬁff%\"“ﬁ‘m

"".‘-"-all 4]
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FORM OF FINANCIAL STATEMENTS

CENTER OF INNOVATIVE & APPLIED BIOPROCESSING
C-127 INDUSTRIAL AREA PHASE-7 S.A.S. NAGAR, MOHALI

SCHEDULE 25
' NOTES ON ACCOUNTS

1. Change in name of the Institute:

The name of the Institute has been changed to “Center of Innovative & Applied Bioprocessing” from
“Bio Processing Unit”.

The financial statement of accounts is prepared in three parts (i) Receipt & Payment Account, (ii)
Income & Expenditure Account and (iii) The Balance Sheet.

2. Receipt and Payment Accounts

The Receipt & Payment Account carries the figures of actual receipts & actual payments of the
Institute during the financial year 2013-14. It is virtually a copy of Cash Book/Institute's accounts.
The total receipt as shown in Receipt & Payment Account comes to Rs.7,49,88,188/-, which include
Rs.7,00,00,000/- received as grants from DBT and rest from other receipts.

3. The Income and Expenditure Account

The Income and Expenditure account is prepared on accrual basis. The total income is
Rs.2,36,57,805/- out of which Rs. 2,00,00,000/- is from DBT Recurring Grant and rest is from
Interest & Other Resources. Total Interest Income of Rs. 34,70,923/- includes an amount of Rs
36,352/- recovered from M/s Hindustan Steelworks Constructions Ltd., on account of Interest on
Escrow Account.

Total expenditure (before depreciation) comes to Rs. 2,33,45,249/- and depreciation of
Rs.16,43,962/- has been charged in the current FY 2013-14. A sum of Rs.13,31,406/- being excess
of expenditure over income has been deducted from Corpus/ Capital Fund (Schedule-1).

4. The Balance Sheet

In the Balance Sheet, the assets acquired and in-complete are taken as assets, while the recurring

expenditures & non-recurring expenditures (less the income) have been taken as liabilities and has
been shown on the Liability side (under the head Reserves and surplus) in the Balance Sheet.

=



Financial Informat

5. Fixed Assets
Fixed assets are stated at cost of acquisition less accumulated depreciation thereon.
6. Depreciation

Depreciation for the year 2013-14 has been provided and debited to the Income & Expenditure
Account.

7. Current Assets, Loans and Advances

In the opinion of the management the current assets, loans & advances of the institute have a
realizable value in the ordinary course at least to the extent shown in the accounts and the
provisions of liabilities are adequate.

2. Land

The Government of Punjab has provided approx. 15 acres of land at Mohali to the Institute, free of
cost, on ownership basis.

9. Interim Facility

The Institute is working from the premises of National Agri-Food Biotechnology Institute (NABI),
which has acquired on rental basis by NABI at C-127, Industrial Area, Phase VIII, SAS Nagar, Mohali
and the reimbursement of rent is made to NABIL

10. There are no losses from casualties such as flood and fire.

11. Previous year figures have been re-grouped and rearranged where ever considered necessary
to make them comparable with those of current year.

12. Government Grants have been recognized on the basis of sanctions issued by the Govt. of India.

weetfLefieep [ 7 ]
(ﬁ&EET VERMA) (DR. R. S. SANGWAN) (CA GARG NARINDER KUMAR
MANAGER FINANCE CHIEF EXECUTIVE OFFICER PROPRIETOR .~
' M/S NARINDER K GARG & CO.
i wf " pr. Rajender Singh Sangwes STATUTOR AUDITORS
v ravry fim Chiel Executive Officer &
Center feessing Center of Innovative & hpplied E‘W?ﬁﬁ 4
T o 7 (formerly Bm'ocessiflgf‘{i"“ of 15d)
- (Under Degit. of Biotechnowdh 7
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Photo Gallery of the Important Events of the Institute
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Photo Gallery of the Important Events of the Insti

Fot Indation Day
1st May 2013

1. v fiw

@ 4PLA) FRT
T HIEOT
Welcome address
by Dr. Rajender

~ Singh Sangwan,
(CEO of the

institute)

=f. . TH. |
(¥hrgan. *mﬁ)
BN du—vsaed .

Dr. R.S Khandpur, £
Chairman, CMC ’w- :
lighting the lamp =
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Dr. Rajender Singh Sangwan, CEO,
CIAB and Dr. Rakesh Tuli, the then
Executive Director, NABI leading the
flag hoisting ceremony at the Interim
Facility premises of CIAB and NABI on
the occasion of Independence Day on
~ August 15",2013.
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IHT B AT W
. 1. ¢ 1. ¢a
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CIAB-NABI Staff,
Celebrating the &
Independence
Day
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Photo Gallery of the Important Events of the Insti

(3T 28, 2013)

Brainstorming
session on
Agri-residue
processing
(August 282013

Ffy — sy
D YHEHT
aRass Hes
(3rmea 28, 2013)

Brainstorming
session on
Agri-residue
processing
(August 28t
2013)
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Republic Day Celebration
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(vr1adt 26, 2014)

Dr. Rajender Singh
- Sangwan hoisted

© the National flag
and addressed

the gathering
(January 26™ 2014).

CIAB and NABI
staff celebrating
the Republic Day
with their families
at Interim Facility. —
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Photo Gallery of the Important Events of the Ins

I WRIF D WY GEDEAl @ o1y GHaT ST Mo for Collaboration with Other Institu

Central University of Punjab

Yol Bg
fareafaenaa (afden)
@ | gaEtdr
9T 94X EEIER |

I Signing of MoU
with Central
University of
Punjab, Bathinda
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Annexure I

IN THE OFFICE OF THE ADDITIONAL REGISTRAR OF SOCIETIES, S.A.S.NAGAR (Punijab)

) 8
In the matter of the .im.Q.PmMin%..Lxnns.\—...S.o.;.ir;ha..,...Se.:?m..—..&i.....?.-.@.:.................

| do hereby certify that under the provisions of'the Societies Registration Act,
1860 the name of the ...\E;im?mcmh%.\mﬁ.&z.dg&.\ﬁf,.Se:.ﬁa.x..:& ). 20 axanl

has this day changed to .Q&m*msma:‘}:.\.nm.\miw&..ow.\a..[?\bw e.cl..%‘snp:fﬂ c,e,b?;'xwa...

Sed.uxf.%!....Q:n.:.i?.‘lc&m&wﬂ&.ﬂ?ﬁk.ll*py virtue of the resolutions passed on

&)\ -.28) 2. .Dated this C{“"Mmmhvx day of ... 28 ...

Regd.No. \W21,82 Additional Registrar of Societies-cum
General Manager

Dated 2\ -0 4-20\2 District Industries Centre,
S.A.S.Nagar\)ﬁp\w\\,\
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Annexure ]

(Sta dfh s & ded ve vfiw due) faene vd oty saEy (RE TIFN)
A CENTER OF INNOVATIVE & APPLIED BIOPROCESSING

(A National Institute under Dept. of Biotechnology) Ministry of Science & Technology, Govt. of India

H/No. CIAB/1(4)/2011-GB 21% July, 2014

YIS INOTIFICATION

T® vacEr HHRa v arer € s Fsh f ot off @ & ae g uEEsor g8
@ AHA e TR FNAG 0T HJTYF AT - GEFFT Fgr wX BA I ¥ TGEGER, GEAE
TSAIHIOT 3 FEE UShaTor HO@TH 1860 & adia dasvd) @rEd ¥ wU F G@E @
f?mm%as?ﬁqvaamnmmsm"wmmmmm,wa
| A W TG 3 TAAN U HAUYE N - UHEOT Hg & FU F GHST UM

It is hereby notified that the name of “Bioprocessing Unit" has been changed to “Center of Innovati
and Applied Bioprocessing” abbreviated as CIAB following due process of approvals. Accordingly, registratic
of the institute as a Society under Registration of Societies Act 1880 has been revised as CIAB Societ
Therefore, “BIOPROCESSING UNIT" shall thereon, whenever it comes into reference or citation shall t
construed as "CENTER OF INNOVATIVE AND APPLIED BIOPROCESSING' in all relevant document

correspondences and references & ”
\' -

e G
(== & o AT / Virendra K. Banerjes
REEAE HEET / Administrative Office

Copy to: -

. PS to Hon'ble Minister of Science & Technology

PS to Secretary to Gowt. of India. Department of Science & Technology, Technology Bhawan,
New Delhi

PS to Secretary to Govt. of India, Department of Science & Technology, New Delhi

PS to Secretary to Govt. of India, Department of Scientific and Industrial Research, New Delhi
PS to Secretary, Ministry of Food Processing Industries, New Delhi

PS to Secretary, Ministry of Chemicals & Fertilizers, New Delhi

PS to Secretary, Department of Higher Education, New Delhi

PS to Secretary to Govt. of Panjab, Department of Science Technology & Environment

PS to DG, Indian Council of Medical Research, New Delhi

10 PS to DG, Indian Council of Agricultural Research, New Delhi

11 PS to DG, Department of Atomic Energy, Mumbai

12 Director General, Council of Scientific and Industrial Research, New Delhi

13 Joint Secretary, Department of Biotechnology. New Delhi

14 Deputy Secretary (FA), Department of Biotechnology, New Delhi

15 Joint Secretary (FA), Department of Biotechnology, New Delhi

16 Director, Indian Agricultural Research Institute, New Delhi

17 All Advisors, Department of Biotechnology, New Delhi

CENONAL Na

’ N
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Al Directors. Department of Biotechnology., New Delhi
Chairman, University Grants Commission (UGC), New Delhi
Ministry of New and Renewable Energy, New Delhi

Indian Institute of Science. New Delhi

Adl CSIR Institutes

Principal Director of Audit, Scientific Departments, ACGR Building. | . P. Estate, New Delhi
Dr. Guisheen Ahuja. Department of Physics. Panjab University, Chandigarh Region Innowvation &
Knowledge Cluster (CRIKC)

State Bank of India. Phase-1, Mohali

The Registrar, Punjab Agricultural University. Ludhiana-
The Head, Chaudhary Charan Singh Haryana Agricultural University, Hisar, Haryvana
The Director, Indian Institute of Crop Processing Technology., Tamil Nadu
The Head, National Institute of Food Technology Entreprenceurship and Management, Sonipat
Haryana

The Head. Central Institute of Post-Harvest Engineering and Technology., Ludhiana

Director, CSIR: Human Resource Development Group, New Delhi

The Executive Director, Indian National Science Acadermy

The National Academy of Sciences, Allahabad

Indian Academy of Sciences. Bangalore

RITES Ltd, Gurgaon

PS to CA, GMADA, Mohali

Industrial Academy of Sciences
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Annexure 11

ST HEMORANDUg OF UNSERSTAND!NG 5 S &

’ ETWEE S e
8 CENTRAL UNWERS'TIP?J PUNJAB, BHATINDA s =

CENTRE OF INNOVATIVE AND APPLIED BIOPROCESSING, MOHALI
[FORMERLY BIOPROCESSING UNIT (BPU)]

%

e

PREAMBLE:

The Central University of Punjab, Bathinda (CUPB) and Center of Innovative &
Applied Bioprocessing (CIAB), (formerly Bioprocessing Unit, a National Institute funded by
DBT), Mohali, realize the need for a close linkage between them to further promote the
research and academic activities in Punjab region. In harmony with this idea, the CUPB and
CIAB have expressed a desire to join hands for the cause of promotion of quality research
and high end science and decided to sign Memorandum of Understanding (MOU) to initiate
academic and research programmes between the two Institutions in the broad areas of
Biclogical Sciences, Biotechnology and Chemical Sciences as per the following terms and
conditions:

1. GENERAL:

1.1. CUPB will recognize CIAB (A National Institute under Department of Biotechnology,
Government of India), Mohali, as an accredited centre for pursuing research, leading
to Ph.D. degree of the university in the designated subjects of Biological,
Biotechnological and Chemical Sciences. For the purpose, students eligible for Ph.D.
under the ordinances of the university would be allowed to register for Ph.D. in the
respective faculties.

1.2. Faculty members of the concerned centers of CUPB and CIAB scientists will work
towards developing joint research projects in areas of common interest, thereby
mutually using the research facilities at CUPB and CIAB.

1.3. CUPB will recognize and accredit CIAB scientists for guiding research leading to
Ph.D. degrees of the university. On recommendation of the School Board/Research
Degree Committee of CUPB, the Vice Chancellor shall recommend the supervisor of
Ph.D. scholars from amongst the CUPB faculty or CIAB scientists.

1.4, CUPB may confer the status of Adjunct Professor, Adjunct Associate Professor and
Adjunct Assistant Professor on CIAB scientists, depending upon their qualifications
and designations, involved in common programmes with CUPB.

1.5. The faculty and students of the concerned centers of CUPB shall be enrolled as ad-
hoc members of the library of CIAB. While using CIAB library facilities, they shall be
governed by the rules and regulations as operative at CIAB. Scientists and Ph.D.
students of CIAB shall likewise be given ad-hoc membership of the CUPB library and
they shall be governed by the rules and regulations as operative for CUPB library.

1.6. The faculty and students of the concerned centers of CUPB shall be issued temporary
identity cards, by CIAB and CUPB shall issue temporary identity cards to the
scientists and students of CIAB (DBT) as per rules, sc as to provide them an
unhindered access to each other’s laboratory and other facilities.
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It is agreed that the progress of this MOU shall be monitored by the Review Committee
comprising of the Vice Chancellor, CUPB and the Chief Executive Officer, CIAB or their
nominees through periodic meetings.

This MOU is valid for a period of 5 (five) years starting from January 17, 2014 subject to
further extension on mutually agreed terms and conditions. Any mid-term
change/alteration in the terms and conditions of this MOU as suggested by the Review
Committee shall also be deemed to be valid for both the organizations.

The MOU may be terminated if any of the parties wants to withdraw from it. However, the
Ph.D. students admitted under the MOU shall be governed by the same terms and
conditions as prevailing at the time of signing of the MOU, till the completion of their
degrees under the ordinances of CUPB.

Signed on this Seventeenth Day of January Month of the Year Two Thousand
Fourteen (2014) at Central University of Punjab, Bathinda.

- F [\ :
\/‘-" ] ’_,:’f"’j,;:!- Fa
(Prof. Dr. Jai Rup Singh)
Vice Chancellor

Central University of Punjab
Bathinda, Punjab

Signed in the presence of:
]
/.

DA YA -
(Jagdev Kartar Singh)
Registrar
Central University of Punjab
Bathinda, Punjab

iﬂ fgamééau o1

(Prof. P. Rarna Rao)

Dean Academic Affairs
Central University of Punjab
Bathinda, Punjab

— 1 \1\20'f
(Dr. Rajender Singh Sangwan)
Chief Executive Officer

Center of Innovative & Applied
Bioprocessing (CIAB), Mohali, Punjab

\SH

(Virendra Kumar Banerjee]
Administrative Officer

Center of Innovative &  Applied
Bioprocessing (CIAB)

Mohali, Punjab

/«g‘-/{ /.;m g &

(Dr. Soumya Sasmal)

Scientist-C

Center of Innovative &  Applied
Bioprocessing (CIAB)

Mohali, Punjab

T AfEEA | 2013-2014




Annexure I

MEMORANDUM OF UNDERSTANDING (MoU)

BETWEEN

b 0?3

\{i’i“ﬂl"

CENTER OF INNOVATIVE AND APPLIED BIOPROCESSING (CIAB), MOHALLI
PUNJAB (FORMERLY BIOPROCESSING UNIT)

PREAMBLE

This Mol is being undertaken between the Guru Jambheshwar University of Science &
Technology (hereafter called GIJUS&T). Hisar as one party and the Center of Innovativ
and Applied Bioprocessing (CIAB). Mohali, Punjab-An Autonomous Institute unde
Department of Biotechnology (Govt. of India) (hereafier called CIAB) as the second party
Both the organizations wish to collaborate to promote and accelerate programmes o
research and training in and around the discipline of Food Science & Technology including
its allied and peripheral domains of bio resource utilization for health, nutrition. etc.

A AREAS OF COLLABORATION

The GJUS&T, Hisar and CIAB, Mohali hereby enter into an Agreement in the following
areas of academics and research:

i) Registration of research fellows and project fellows working at CIAB and approvec
by CIAB for their enrolment to the Ph.D. programme offered by GJUS&T. Hisa
under the joint guidance of a senior scientist from CIAB and a faculty member from
GJUS&T, Hisar. Main guide of the candidate should be from GJUS&T. Hisar.

Page 1 of 2
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A. Registration of .Junior and Senior Research Fellows for Ph.D : Junior and Senior
Rescarch Fellows holding their own fellowship from the national accredited
agencies like CSIR, DBT, ICMR, UGC, ICAR etc. and having joined at CIAB may
be enrolled for Ph.D. at GJUSZI, Hisar at any time as per the existing provision.
Also, similar to the case such JRFs and SRFs at University. entrance test would not
be applicable to them. Howcever, they have to qualify Pre-PhD courses in the
subsequent session.

B. Registration of Project Fellows for Ph.D. Project Fellows working at CIAB with
fellowship/scholarship of the institute (CLAB) or fellowship/scholarship from the
grants and aids of the external projects operational at CIAB may be registered only
during the regular process of admissions. Such students would have to go through
the standard process of satisfactory clearance of the applicable entrance
examination of the University for the Ph.D. program.

C. Limits of Number of Admissions: The number of CIAB students to be registered
for Ph.D. would be dependent on the availability of seats with the proposed faculty
of the university who has been proposed to be the guide of the student from the
university side.

D. All normal fee and other charges for the admission etc. as applicable for Ph.D.
program of the university would be applicable to CIAB students enrolled for Ph.D.
at GJU.

ii) Sharing of laboratory infrastructure facilities and  cross-institutional
faculty/researcher interactions for academic/technical/technological advancements
and gains in areas of common interest.

iii) Exchange of students and scientists.

iv) Mutual co-operations in the research projects, seminars and workshops.

B. ACTION PLANS

Collaboration in the above mentioned academic activities shall be implemented as follows:

i) Establishment of a joint team with the representatives from both the organizations
to work out the practical details to ensure proper and effective implementation of
the MolJ.

ii) The joint team will meet at least twice a year alternatively at Hisar and Mohali 1o
follow up the execution of the Mol and to suggest necessary measure for its
acceleration.

C. TERMS OF THE MoU

i) The intellectual property rights, wherever the invention has involvement of both
institutes, shall be shared equally by both the organizations.

ii} The joint research work based findings shall be published as per principles of upon
mutual understanding and acknowledgement of the contributions therein.
Accordingly, Publications from the joint work may be joint or separate as

Page 2 of 3
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determined in each specific case, except in the case of annual reports of the two
institutes.

iii) Expenses on account of meetings and accommodation only of faculty
members/scientists shall be met by CIAB at Mohali and by GJUS& T at Hisar.

1v) The MoU may be amended, expanded, modified or made null and void with
respect to a word, phrase, sentence, provision, article or whole it or parts of it by
mutual consent of the two institutions for operation in the altered form or cessation
of it, as the case may be.

v) The MoU may be terminated at any time by mutual consent of both the parties at
any time with immediate effect or by one of the two parties after giving a notice of
one month to the other.

vi) The MoU shall be effective from the date of its signing by both the organizations
and shall remain in operation until either party serves notice on the other of its
intention to terminate it, in that event; the MoU shall stand terminated at the end of
one calendar month from the date of issue of such a notice.

vii)In the event of any question, dispute or difference whatsoever arising between the
parties to this agreement out of or relating to the construction, meaning, scope,
operation or effect of this agreement or the validity of the branch thereof shall be
referred to the Arbitration wherein the vice-chancellor GJUS&T. Hisar and the
Director. CIAB will constitute the arbitration bench. In the event they fail to resolve
the dispute within a period of two months from the notification by one party to
other of the existence of such dispute, then the provision of Indian Arbitration and
Constitution Act shall apply.

In witness thereof, the two organizations have accepted and signed this
Memorandum of Understanding on this 10" day of February. 2014.

FOR AND ON BEHALF OF: FOR AND ON BEHALF OF:

™, y ) A Ao
Ny A N —x\ )\
Guru Jambheshwar University Center of Innovative and e\
of Science & Technology, Hisar Applied Bioprocessing (CIAB)

Mohali, Punjab
Voo A M os
. Mg
Witness-1 1o ! Witness-1 ‘°\V\w 1

% 1

N ,__a M
Witness-2 ’O;:;wm Witness-2  Umrk st

'T:\:—T»H
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Annexure V

Cuanpicarn Recion Innovarion & Knowrepce CLusTer

A Cuuster of Chandigorh Region Institutions to Promote and Sustain Excetlence in Research.

Bvoiution of CRIXC

Participating Institutions

KEssion Statement 300 Alms of CRXC
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CHANDIGARH: Department of
microbiclogy Panjab University
(P1)), hosted a one-day seminar
on, "Prebiotics and Human
Health," at the campus, here on

The seminar discussed

P @

the probiotics consumption
and its beneficial effects,
including.enhanced immune
response, halancing of colonic
m.i:rob.tma and vaccine adjuvant

E!perts said probiotics were
also implicated in the reduction
of serum chalesterol, the antago-
nism against food borne patho

health” at Panjab University, Chandigarh, on Monday.

gens and tooth decay organisms,
and amelioration of lactose mal-
ahsorption symptoms.
Experts from academia,
industry, research and medi-
cal institutes from the region
participated in the seminar. It
was also attended by a large
number of students, research
scholars and faculty members

from various teaching depart-
ments of the university and it's
affiliated colleges.

Bio-Processing Unit, SAS
Magar, CEQO RK Sangwan
stressed on the importance
of probiotics and their
humian health with the need to
work on newer ideas and innova-
tions in this domain.

@ owmm ‘

Hindustan Times
24-09-2013
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rocessing institute signs MoU
with Central University of Punjab

- Center of Innovative and Applied Bioprocessing (CIAB), Mohali,
formerly Bioprocessing Unit, a national institute under Depart-
ment of Biotechnology (Gowt. of India) signed an MoU with Cen-
tral University of Punjab, Bhatinda (CUPB) for academic and
R&D cooperation. The MoU was signed at CUPB by Prof Jai |
Rup Singh, vice-chancellor, CUBP and Dr R S Sangwan, chief |
executive officer, CIAB. Speaking on the occasion, Dr Sangwan l
and Prof Singh said that the MoU would operationalise a joint

journey in research and network the two institutes for joint inno-
vations and applications of knowledge. It would not only open
?;mmm&mmbmﬂmnmmmmm
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