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gh1g 1
IRAShIATCHFH : HTURT I

(BIOINFORMATICS: BASIC EXERCISES)

SHIS HT TRAT
1.0 3}
1.1  9EdrEer

1.2 e Agcaqul dRis-hiARFT dSaTSct FT TG

1.2.1 TAHLELIAE.

1.2.2 3. TA. U. 3eEF 306 ST
1.2.3 ST &=

1.24 SUAELTA,

125 eime

1.2.6 3Nf@A#F

1.2.7  3f&Aar

1.28 SAIH Yoige sy

1.29 UeallsH

1.2.10 YA TeaEH STEH
13 99 Sl & ATEIA § SAG-Algcdl dl gaell
131 YEHAs
1.3.2 UgHAS Heed
1.3.3 3AfA#
1.3.4 3fAar
1.4 9 STl & ATCIAY Il HFed Wl & HPhAl N AT Hel
1.4.1 SUHAS.TA,
142 NUAT. 3cEF Hh AT

1.4.3 Siades
15  #Aifgs g
1.6  TeH Iy
1.0 322 (objective) :
S IHITH FTHEI 3T R -

1. DMl F Feeteic W 3qaey AfFesT Agcayl aRigserifeay daamsel & R H A=
3Ty FATET ¢ |



2. Zoelelc W AAAEA 39aey Affiee T S F R & AT YeId Heelr g, o
CaNT I 3HTERIF SA9-Hifged (biological literature) T Y U T / W& & 37fhA] 1
T & gE Toh| |

1.1 9EJGAT (introduction):

oo o avf & Faar Safddr (information technology) # gT sifeasmrT et S
- Zoeclele & A & e & R[ffeT 437 & @ arer MUl &1 caus 7T veeT
g | adFe & SNhafaaa & oemaeT Tt AgcaEl Seled Seciae W s 3UaeyT g
| 38 JfaRFd SEHIACTT & 47 H FRRA Affed TR @RI 3eiahr
Sifas Seredt (biological databases) @ fdToT foham o g §, S edda Ad
el a1 NS & IphAT H Geaaedd alls & HaIfga fohar Sirar & | faeg & ol
ff P T AASA 3T ST ST T 3UANIT EAT T FaAT S7 FhaT & | 3T
Y A A TS HHRFTH $© AgcaquT dgasel & IR H LTI Hd |

Ao 6 gl A Sa-aae & &7 # gu Ry v el @ Hifdel SAeary &
WTgatia g3 | 31orfaes Sifdshr (molecular biology) Ue 3Mrefaifiehr 3ifif3hr (Genetic
engineering) # faffer Tl & e & T SieA & 39y ST FHr Far
fEafa g 38F YFoierss Al F1 AR § 9T o@IAT ST 6l & | 380
HARFT e el & dofel arel W& & HAAT 35T & hAl ol o FarAdr &
AT FAT ST THhar & | TE FROT § T addT F 3t shal (Organisms) @ SisrA-
IRASTT (Genome-projects) THaaTq@sd FFdesl HT T A ¢ | faza & [_ffe
gaeRremt # Sha-dae & [ o=t § g @ 3cowsig Myt & aRomat &
gl faffiest Sete® (Journals) & fHaT STAT § | 37 Sloled & YRl Sig-ATfecd
S MY-gT (Reseach article) Td THET 9T (review article) 31T Merpdi3t & faw
37cafF 39ARET gid § | 3% 3MUR W #fasy HT ay-feem (research direction) &r
fAeiRoT fRar S §

QeI H aifSd SToled T Tedelstidl il SR QM T I FHIfad HIh & |
3a% AfaRed RaFERT A ITAT ST Felod H F ifod Ag-a1fgedl F gaat F FHrhr
AT §61g 81 ST & | Uod o avf § g@er Wiedfaid (informationo-technolgy) #F
g U Fifder el S Seetoie & oo o e & Affies a1 & gy arer aneff &r
Y I Y&ld T § | TIART H AT FHT Ageaqul Fefed Focdelc W 3Telst g
| 38 AR Sha-faae $r affiesr fehard 8 7ig 9fd (soft copy) & &I # Feeleic
¥ 333 (download) &1 ST Hehell § 13ec¥ale & Agg ¥ FFgeY can faffest ad-
Seolell Sl AT H dTSd Sia-Algcdl &l I H e TAT H goT oI Tl ¢
TAEFRHERFT F & H FRRd (Afed gaeRmenst gart e Sifdw deew
(biological) =T THATOT fRaT ST gaT 8, TSI Hecdeld AT il & W & eghAl i
gegafeyd ald ¥ Fafed fFam A § | a0\ T # 36 ogiFad 3Fd g Wi
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3CEY Sretelc W ez (online) 39erets g, foraerr TeT eMeshdI3il @Ry il 4T
WET & 3hAl HT T SR T FHSAA doee H Sgardd & fohar Sirar g | faea
F R off P ¥ 57 SIfAF Sedl F1 3R 3AET F fFAr S IFhar B

1.2 fffica Agcaqol IE-wAIcFT dqarsel & TEqTel

(Study of Important Bioinformatics Websites):

1.2.1 uwa.drdr.amg. (NCBI)

AT Feecd BN TACFAASNgehIHeT , T dTde & oif 36 OYT &g JTURA
JeASC H ARG H I ¢ | Ig YT dTHSS 9eTeT F FFaleyd Scedl @l
39Ty aRIAT &, I & 3 dfae & for vy greh Faat & REfa oS
ST § | SHRT A9AISE § -

www.ncbi.nim.nih.gov

1.2.2 #uav. 31 dF d% AT (DNA Data Bank of Japan)

Zoeclelc W AAS 3Uced 50 STl &I FANET MYSRAR @RI aqifod i &
3ehA HN IT ST T THSAAT deRle & Sgardd & A o § 1 59 dewy &
fe=T Jegse §

http://ddbj.ac.jp/

1.2.3 Sid® (Genbank)

3AREHT Rya AT Aa-dieaffihr gaer  Feg  (National  Biotechnology
InformationCenter) garT fG&fAd 38 STe¥d gaRT difdd S & fawg & @FFqor
SIAHNT 9o T ST Fhel § | 3HF IRl AT Sl T 3HA &ofol dred Wl &
HTHAT H I F TdT 90 Hhd & | 39 Se&d i AT Jaase § -

http://www.ncbi.nlm.nih.gov/genbank/index-html

1.2.4 §wA.drua. (EMBL)

Fses faersA fud Ui ariisemiAfcaFd SEIge (EBl) ¢aRT caieyd 39 ad
ST T AT Sl d 38 i aTel WA & 3FHAT & 9l o9 & fow fhar
ST § | ST a9 9aT web -address(feT) & -

http://www.ebi.ac-uk/embl/
. TA. U 3TCEd HE SO\ (DDBJ), UK AEgeR  drdicdisll  TARTRIET
(EMBL)TG Sfietsleh (Genbank) 9RTIRSE TEIRT & Ufdfead 39 Sced cdafdd I&@d
gl




1.2.5 g&we (Uniprot)

faeafaurery

Td SAere3d faeafdeared & Wide oo gae (Protein Information Resource)
ganT fhar Siar !

JHTAST 3UCEY 30 3TeT & YA SRIShAcFT & 47 H NT & aR F Feqor
SITARRT Ued e & v Sgarad & farar oftar & | eussdt aifdd e & ooy 7
e SRy 58 Serog ¥ uIed aR T & -

WIS & 3T 3FcT I phA

e FT FRT

GIEleT H2EIWOT & 92dTd glel arel IRddsl (post-translational modifications)
GIET T EIGeAT

e & AT F glel drel T

. 3T W& & AIY 3HghA FHSTAT (sequence homology) T delrer
Wwﬁmmwwa@msﬁmﬁﬁmwmmm
T & -

o o rw N pE

http://www.uniport.org/

1.2.6 3NAFT (OMIM)

sT. fdereY . AFgAw @ @l gEas "Mendelian Disordor in Man" WX 3menRd
3ieAemssr 3NfAFT (Online Mendelian Inheritance in Man) 3eed &1 39AET AT
SieE # 39TErd |3l Sl @ SeTeh 9Td A gt dTel AeqaTiAeh [SATRAT &1 Iar o9t
& foT e Srar § | 39 S & o td cuaeuad 3ARE fud uftey Sa-
gieAfAhr gaar deg (National Center for Biotechnology information) garr far
AT § | SEH [T dedSe § -

http://www.ncbi.nlm.nih-gov/sites/enterz?=omim

1.2.7 3iff=m (OMIA)

3NfAAT (Online Mendelian Inheritance in Animals) &T 39T STRS-hHACFT AT H
STl (ATT T I Pl BISHY) H gl dlell TediIeh [TATRAT §g Scadari Siel &
v & SR gred e & AT R Srdar § | 38 FEegeY W AR d9-9a (web-
address) @RI & AT ST TeheTl §-

http://www.ncbi.nlm.nih.gov/sites/enterz?db=
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1.2.8 Si\#A Waige 3w (Genome Project Database)

gl &1 # 3Mmeganires iR (genetic engineering) H T 3ol deheilehl &
Sa-faaeT & & # e el # UigHa g3 § | FgfFde 3Fel &
gfFeegs g NS & A 3Fd & HhAT 1 3T AT § IdT ST ST Fhel
g | T FRoT § & RWod 1o avf F 3% Sfal & S| aRAsame (genome
project) HHheldTqdeh FFdel @l 5 & | Tad. & . g garT Aefd A doee
Sered # adAe # favg Fr RAffiesr gAerenensid # aa W vd et g g A
IRASATIT & Tcd SATThRT AT TIGUT & | TTolsed 3Ueled 59 & Sl JAT
FifSd g & A=A 7 3ufeyd el & TR & FFquT JThRT 9ed e & o fomar
AT § | FFgeX W et dqarse & 38 arel fohar 1 dhell © -

http://www.ncbi.nlm.nih.gov/sites/entre?db=genomeprj

1.2.9 uameA 3e@d (Enzyme Database)

Y 3T & YANT Jifd TeollsH & ATHERUT & AT el & v forar sar & |
IRy Sa-@afadr vd 3nurfaes  Siafaaiel &@91e=T  (International  Union  of
Biochemistry and Molecular Biology) GaRT 3eIHIf&d UsallgH I ATHAIOT 5H Sclad
H 39T § | 59 3CET & YANT H difod Ueollgd &l 3% TeollBH HARIT dA5aT
(enzyme commission number), Ao (class), AT =TH, HgHR* (co-factor) &
CART AT ¥ el S §hdl § | FFYR T 3HTelsed 38 Sead & T8 A &
foT faeT dearse &I V3E-aR #H TRT A ¢ -

http://www.expasy.ch/enzyme

1.2.10 Y¥eFAA TeaASH 3T (Rerstiction Enzyme Database)

TAAT F AT TSl dsT Uraligrd &1 GAN9T 3MTqaifden fafeshr 7 agdrd
¥ frar ST ¥ | AF a5 Teoleew &, o B A v v ARed At g
FAFCA & | YT UeolloH ST & GaRT AR 8 39ged  IRCaele TeollsH &
IR H AT gred fRar S Fhar g | g et ddse §

http://www.rebase.neb.com/rebase/.html

1.3 ¥ 6l & AIH & SA9-Afgcdi &l geell (Searching

of Biological Literature Using Search Engines):

Seelac TN 3Melohl T Soolel 3UeY &, foTdeT JANT Sa-Arfecal &l gaot & folv fRar
ST § | 39 AU # §H $© 0 & FAgcaqol Fa-3otell &1 eI T |

11



1.3.1 9eAs (pubmed) :

$H 9 g &1 o IHARe g Ui AR gEdererd (National Library of
Medicine) & TSI Sta-SiefAihr Fa=r Feg (National Center for Biotechnology
Information) garT fFaT aR—T § | 30 &F S0 ARl Hsaed ey (Medline
database) # 39cretr FIT Sig-aifecal & AR § 37ed FAT # fard goR & ar
ST TR §-

TIOT-1: FAYYH Ioelelc & USH-gR (address-bar) WX fAF=T 3d&-gar (web-address)
fo@et 99as I 91T &1 aTe] fRaT ST dhar & (R 11) |

http://www.ncbi.nlm.nib.gov/pubmed/

t2) PubMed Home - Mozilla Firefox -
Ele Edt Yiew Higtory Bookmarks Tooks Help

¥- C & hetp:fjwwww.ncbi.oim.ih. gov/pubmed] R (R
5. Most Visted i Getting Started .. _ Latest Headlines
okt BIUTD: A0 nililk- @- ______~a.
%wmm

i B
7~ - . o 7 7 b
< s s A sarvicaof the 15, N?l}g»iﬂ“.L , e of 'Mjm_.
(3 NCBI Pmeed J‘JU‘flﬁmmm_ow @

sizalids www,pudmed.gov

OMIM PMC “Journals Book

B dtanceq Search

Search PubMed '4 i
{ Lirnits | Previewindex b‘ History >f Ciipboard ? Details (
To get started with PubMed, enter one or more search tenms.

Search tenms may be topics, authors or jomuals.

NLM/NCBI H1N1 Flu Resources:

ENOW

* Newest HIN1 influenza sequences What to Do

L mﬂmﬂw&aﬂk Abont the Flu

o Latest HIN1 citations in PubMed SEECRERIEEA, v S i
o MediinePlus (consumer health information) www.flu.gov

. Ith link Share thisWidget

e The NIH Public Access Policv Mav Affect You .. vt = %

T 1.1 : 9ads 99 e

W2 | Y9AS & FI-[Awed (Search-menu) H FFfeUd Fodl A5G (key-word) for@ax
T Sia-ATfgcdl &l AT T gal ST TohdT ¢ | 3esony - Wifesicad anferamr
(Arabidobsis thaliana) & TFaf-Yd SIa-ATfecal d 3 T Solel &I Ace T geod &
fov a9 Reew 7 58 fo@a §, T 9ae-Feoll (enter-key) GaId § | HASellged s¢€d
3T EAl ¥ I8 TU-E9d 38 U & Fedieud T gHd Sla-anfecar g
3UcIeY AT I | 36 O ¥ JfSd Sia-Aifecdl H1 TeT Fleh Ik AR (abstract)
& 9GT ST Hebell § |

12



UeAS § 3eid @il -AFeT AR TEAS F Iewid St9-arfeedl i qarer

UeHS & 3eeid Tia-fadhed (advance search option) GaRT Ueh & 31f& $i Usal (key-
words) F1 for@ay 3uged Sa-arfecdl & AfHAT ¥ ¢&T I el § | 3aEXony I
g YOI TCRR aRT YhIl-Gov0T & 81T & A 1995 I IIAT deh Jahiidd eNe-oat
T Gooll §, dl UGS & 3ooid TISI-[dhed H S oI@H & A7 I el T (Reto-
Strasser) H-2Ueg (text word) & FATeT IT YRIRI-HLATUT (photosynthesis) @ Jahrere fafdr
F T W A, 1995 F IAAT (present) for@®d Fae-Fodl (enter key) &ard ¢ (R
1.2)]

1.3.2 ueHs dead (Pubmed Central):

99Hs dca FARer ud uftgy Sa-uiuif@ihr gaem &eg (National Center for
Biotechnology Information)eaRT fdsfld a8 T o1 §, o9& @RI 39alsy oia-
gl & FFQUT HSFIs (full-text) &I HFYX W SB3AAS (download) FRar
Foar ¢ (AT 13)
SH Y golel T foeeT a9 @mse § -

http://www.ncbi.nlm.nih.gov/sites/entrez?db=pmc
99HS oo anT el 8 Sla-a1fecd &t gaot &1 i qads Hr g & §! JoAs g
GRS deol A HET e 6 & & 58S ORI §H 3Uciey Sia-Aifgcd Hel UTs (full-text)
S3AAS TAhd &, del IaHS SIg-ATfgcdl o hdel AR & 3Tl HLAT ¢l

) {{Reto Strasser[Author]) AND ("Photasynthesis™[Text Word])) AND {*1995/05/01 [Publication Date]
File Edt View History Bookmarks Tools Help

230007 [Publication Date]) - PubMed Results - M.

@ bt c T 22 http:{fwww.ncbi.nim. nih. gov/sites/entrez "Jok - .";

£ Most visted @ Getting Started - Latest Headlines
okt BIUD: A AD  wl- @- ' N —vlaatn

& ((Reto strusé}[auhu]) AND (“Pho...

vice oi i My NCB

Sian In

www.pubmed.gov

Nucleotide Protein Genome ° Structure OMIM ™+ "pMC

~ for ((Reto Strasser{Author]) AND ("Photosynthesis” Go Clear | Advanced Search
b P o {Author) AND (*Photosynthesis*(T [ STt
¢ Lunis Preview/index Histary Chpboard Details
Display . Summary . v Show 120 v SortBy v. Sendto v
All:A2 | Review 2 g
Items 1 - 12 of 12 One page.
Recent Activity
Ot Delayed flusrescence in ghotosynthesis Tum O
Goltsev V, Zaharieva |, Chernev P, Strasser RJ. g =
Pholosynth Res. 2009 Jun 23. [Epub ahead of prini] Q (iReto StracserAuthor) . (12
‘ 1954214 1 [Pubifed - 35 auppiiadd by pusil o .86
2 Effect of trflugroacetate, a persistent degradation product of fuorinated hydrocarbons, on
Phaseolys vuigaris and Zea mays
Smit MF, van Heerden PD, Pienaar JJ, Weissflog L, Strasser RJ, Kruger GH.
Plant Physiol Biochem. 2009 Jul;47(7):623-34. Epub 2009 Feb 21.
s

ﬁwl.z:qaﬁgﬁs’aaa:mam-ﬁmaﬁmﬁa-mﬁaﬁaﬁ.mr

13



'PMC Home  Mozilla |irefox

Flo Edt Yew Hgtory Bookmarks Jooks Help

O - C < u i
L& Most visted @ Getting Started ), Latest Headines

okt BIUR- AAO -0l B

=== PubMed Central

TTTI An archive of binmedicai and Gt seinnces ppusal ferouee [Sign

Hugleotide Protein Genome Structure PMC Joumals

B | Urts | Previewindex | History | Clpboard | Detais

Welcome to PubMed Central (PMC). the U.S National Library of
Medicine's digital archive of biomedical and life sciences journal
literature, providing free access to the full text of articles.

To start searching, enter one or more search terms (such as tapic,
author or journal title) or visit the PMC Journal List to browse journal
titles, holdings, and embargo information. Read PubMed Central Help
for more information

Want to keep posted on new journals included in PMC?
Subscribe to the PMC News RSS feed for announcements of
changes to PMC such as the addition of new journals

9 1.3 : 9e#is ded qanT Sa-dReT & §FQr A 9IS #i wifca
1.3.3 3fas (OMIM):

3NfAF (Online Mendelian Inheritance in Man) a8 TJ ol ¢ foIHET TERIAT & AT
St (human genome) # 39fEUd T Sied T 3edch FROT glel dlell [SATRAT (genetic
disorders) T 9T S@TAT ST & | 3NTAA sered@ &1 AT 37, faFex v, AFHRAH ganT
fodr g¥a® " Mendelian disorders in man * & YR W IARS Fud T Sa-
AR AT dheg (National Center for Biotechnology) &aRT foham aram g | $&ehr fole=t
deHTST &-
3 IfE g RAMTOAr U9 ¥ grafug e aifed, & faa fr Fe
JSATST T TTe] Flh PRI &

http://www.ncbi.nlm.nih.go/sites/intrez?=omim
HT 386 Fo-[adwed # fGAfBfaar (hemophillia) for@ax gaer-goir (enter -key) gaTd &
| 388 NAF @y # 39y RAfefoar Qo1 & geafeua et wifecy 3uesw &t
SEr (R 1. 4), STEs garT 38 W & Fefeud S, 38F Yf&Helclss AHghd g
HETSF ool & IR H A ed har STEharg
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i Haemophilia - OMIM Results - Mozilla Firefox
Ele Edt Yew Hglory Bookmarks Jooks Help

QB ¢ o 2 redrsimoe i

(£ Most visted P Getting Started ... Latest Headines

okt BIUG: AAO - u@k @ ‘ Q&
Z Mecmophila - OMIM Resukts | - | o
= OMIM @k i
¢ NI oo Hopkins
- ‘\‘ L Bl Ouline Mendeliau Inheritance in Man % il un?nnn'ly
Seach OMM v]for Heemophiia o [eo] [cear] Save Search

Limits | Freviewdndex | History | Clipboard | Details |
] e i S0
| OMMGeINES S ]

Items 1 - 16 of 16 One page.
Recent Ac%ym i

[1: +306700 MG, GeneTests, Links Tumon

HEMOPHILIA A
COAGULATION FACTOR Viil, INCLUDED; F8, INCLUDED Activity recording is turned off.

Gene map locus Xg2% N
12 #306%00 GaneTests, Links

HEMOPHILIA B; HEMB
HEMOPHILIA B(M), INCLUDED
Gene map locus Xq27 1-427 2

[33: 300746 M3, Links
COAGULATION FACTOR IX; F9

o o bamen PTG

1.4: R 3NAA @y garr RAfoar & wrafeua s 6 wita
1.3.4 3faar (OMIA):

AT (Online Mendelian Inheritance in Animals) 8 §aie & EaRT SAeg3il
(FET g g H BISHY) H g arell HgaiRiF FTARAT & T Icaier sied wa
38 gFafeud Sla-dlfecdl # gel Siar & | HfAF §d-3eold & da-9dr (web -
address) T & -

http://www.ncbi.nlm.nih.gov/sites/entrez?db=omia
U FI-fadweq 7 39gFd Foir ereg (key -word) for@a aifdd Sta-arfgedr & 3mamwi
¥ GaTSTT Thal & | 3eeony, g3 (horse) H @feerier (arthritis) & v 7 Seerr
gred e & fav e it ersg (key -word) gaTer &
Horse + arthritis
Sad I8 a9- &5 913 A @ aTell 39 SANT & AU 3caRerl Shew & fawg &
fO¥gd STAhRY 3Uciedr FXar &I UG 3HA FFdiedd 3eoid@i (references) & FAT ot
3@ aar &I (R~ 1.5)]
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©2 Arthritis in horse. OMIA Result - Mozilla Firefox

Blo Edr  Yiew Hgory Gookmerks Jooks Help

QO - C X @ ket g i P
42; Most Visked 1@ Getting Started s Latest Headines

okt BIUD - PAO -y 8- P yQRlPxH &

"2 Artheitia inhorse. OMIAResR |+ | e ' R LT

> s { S T = - — - - i = -A;‘E

L My NCBI v

(: NLB[ 2%};&, Inheritance in Animals 6;%

Seacch(OMA—— Clforferiisohorsel

i‘ Limits | Freviewndex ‘ History { Clipboard ] Details |
Error in query.
See Details.
Displey [Dotelled v Show [20 v Sendto v
ag.oielmd = o
{ a1 Yyt

O 1: OM1a 1011270, Group: 1064 See Original OMIA Entry

Arthritis.

In Other Species
Phenotype in horse (Equus caballus).

cat (Fabs catua)
doy (Canie fanikiens)

Summary goat (Capra iircus)

Inflammation of a joint. Used interchangeably with arthrosis, which refers to degenerative pig (Sus acrofs)

disease of joints

Genes

LOC100058620. similar to proteoglycan 4. (Gene 100055620) Further Reading
C  Himan Gapex.and Disardacs B lnlerleu!::ln"u-l_S’::\d !I:mDIJl ne;Tsls 1ax|:|o! :n . &
Done

[e]

R 15 :mm@mmaﬁﬁmﬁa:ﬁwﬁmmm
1.4 TAEAT o ALIA H sgfoelh A T U & eJshAl
I AT =T (Searching of Nucleic Acid and Protein

Sequence Using Search Engines):
g & H 3eaifde  wf@AfEIdhr (genetic engineering) H gU e Al &
IRUTATIET 31l Sfal dr SieidA IRASAY (genone projects) TAHeldTdd T&deel
fF a1 gdr & | 3T IRASTAFT F TFdoeot gl & gH SNt & 3ufeua St i agr
fEafad g 3% ~[Faderss IFgHAl F TN #A FTHN 9ed g & AT S8 Felol
Tl e, 3% T UG 398 3URYT THIA-3FT & TET el T SATAPRT Horar § |
3. TA. T TF W ¥ GFafeud S MUl d MUHRAIT & ganT IAAAYGH ITAET
frar ST Tk, 3% foT fAeg &1 3=FT TgehEHch TSN GaRT Seed F=1T
T g, e A1d Shed vd W18 & v & ol ARl 39 giar & | g asfl
ST TS 3Uals g, fHGH HFIR T Feedelc $HI AGE & AN § 39T H
forr ST aear € |
$H HAH H gH $© Hgcayul Sifds STl (biological databases) T 3eTT &,
fSeTeT 39T NSRS EaRT SHa/AIET T Tl ATd WA, A Sed AT Hr
Tl el T HHSTAAT Tl Hel 6 Tgardd § a1 ST Fehr §
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141 §.uwA &t wa (EMBL)

Ig T 91g ~G[Fordieiss phd Sl ¢, fSIaeT cgaeuds geses fhisA Ry
RN TR fead sRcege (EBI) garT fFam Sar § | . v, U 3ede 31w
S (DDBJ, Japan), Sfie d& (Genbank, USA) @ IRIfGae Alelager SAidisH
HIAeTRTel (EMBL) YREIR Hgder ¥ 9idlded 3(0e) Seed & Heaaiedd (update)
X gl
29 June, 2009 H SR EIYOT (release 100) & 3FJAR SUASIS STOH H Fel
161,580,181 =gfFash el HI yiafssar g1 g0 ey ¥ aifdd o & 30fhA &l
UaT S AT A IhA T FARNTST Hlel g FAGYH T de-H$e GanT TH FY
Soolel I TSl o] I -

http://www.edi.ac.uk/embl/
SUAAUS sTed H 39fd Ad T & ogFediciss 3hA & qdT odle AT
HHSTAAT TRl &g SRS (Sequence Retrival) Ir SSR (Rimple Sequence Retrival)
fATed &1 39T fRar ar gl
edrse Welel W SRS W ABH ¥ Foleh wteh 50 FAUT 1 IUANT fHAT ST Hehl
€1 SRS fa¥eA # > T & HPhA HT Il M g 3TH TR JFeIACISS
&A1 (Sequence length), SfialA IR $r e F@EAT (genome project ID),3fa
T ATH (name of organism) 37f¢ & T fRaT ST TohaT & (AT 1.6)|

Ble Edt Yew Hgory Bookmarks Jooks Help
OB ¢ 5 o ¢ s eon. G e

28] Most visted @ Getting Started i) Latest Headines

orkut'BIL!T:'fof@'lbﬁD’fﬂf"

i S L B LI S

| 4 standard Query Form o “w-“( -

enpes g DI ETT TR oo .

: 5 3
£8I Gioups Training Industry About Us Healp

Databases >Txmla
Quick Search y P: Tools - Results “ Projects - :Views Databanks (Herr)

Search Options Fields you can search Your search terms

In a single field, you can separate multiple values by: &, | or | ""
Combine search terms s
with: [8(AND) @ OgenismNeme ¥ ihumen —
AL © Keywords i nSUIROCEPOT SUDSYRIE2.
bl QNTes el "
gut ragyls of type: OATed v =
Ewy vl Lo L SRS+ ST IS

Result Display Options Create a view

TR : : s Select the fields you want displayed in your view and choose the format
O View results using:

’éMEIjS;}qnge‘\};:Ji Choose 1 or more fields: Display As: @ Table O List
or ‘D —

) i  Topology 1 Sequence Format: ‘gmbl v

0 | qu ‘embl ¥

9 _Create aview. Wi o

—— o Nate Nann

7 1.6 : § A @I vd. TET A ST AT AT FTAFRT qT°T FIAT
17



3eEONy, A &§H AWa H gfoe RAeX WE (insulin receptor protein) & Selle
e ST & IR A G TR 1R, A gA REER Reed # ArT geoi-ersg
orEeR ¥ =a & (=7 1.7)1

Organism name = Human

Key words = Insulin receptor protein

Translation

>BAA24500.1
MASPPRHGPPGPASGDGPNLNNNNNNNNHSVRKCGYLRKQKHGHKRFFVLRGPGAGGDKATAG
GGSAPQPPRLEYYESEKNWRSKAGAPKRVIALDCCLNINKRADHK YLIALY TKDEYFAVAAENEQ
EQEGWYRALTDLVSEGRAAAGDAPPAAAPAASCSASLPGAVGGSAGAAGAEDSYGLVAPATAA
YREVWQVNLKPKGLGQSKNLTGVYRLCLSARTIGFVKLNCEQPSVTLQLMNIRRCGHSDSFFFIEY
GRSAVTGPGELWMQADDSVVAQNIHETILEAMKALKELFEFRPRSKSQSSGSSATHPISVPGARRH
HHLVNLPPSQTGLVRRSRTDSLAATPPAAKCSSCRVRTASEGDGGAAAGAAAAGARPVSVAGSPL
SPGPVRAPLSRSHTLIGGCRAAGTK WHCFPAGGGLQHSRSMSMVEHLPPAATSPGSLSSSSDHGW
GSYPPPPGPHPLLPHPLHHGPGQRPSSGSSASGSSDPGFMSLDEYGSSPGDLRAFCSHRSNTPESIAE
TPPARDGGGGGEFYGYTMDRPLSHCGRSYRRVSGDAAQDLDRGLRKRTYSLTTPARQRPVPQPSS
ASLDEYTLMRTFSGSAGRLCPSCPASSPKVAYHPYPEDYGDIEIGSHRSSSSNLGADDGYMPMTPG
AALAGSGSGSCRSDDYMPMSPASVSAPKQILQPRAAAAAAAAVPFAGPAGPAPTFAAGRTFPASG
GGYKASSPAESSPEDSGYMRMWCGSKLSMEHADGKLLPNGDY LNVSPSDAVTTGTPPDFFSAAL
HPGGEPLRGVPGCCYSSLPRSYKAPYTCGGDSDQYVLMSSPVGRILEEERLEPQATPGPTQAASAF
GAGPTQPPHPVVPSPVRPSGGRPEGFLGQRGRAVRPTRLSLEGLPSLPSMHEYPLPPEPKSPGEYINI
DFGEPGARLSPPAPPLLASAASSSSLLSASSPALSLGSGTPGTSSDSRQRSPLSDYMNLDFSSPKSPKP
GAPSGHPVGSLDGLLSPEASSPYPPLPPRPSASPSSSLQPPPPPPAPGELYRLPPASAVATAQGPGAA
SSLSSDTGDNGDYTEMAFGVAATPPQPIAAPPKPEAARVASPTSGVKRLSLMEQVSGVEAFLQASQ
PPDPHRGAKVIRADPQGGRRRHSSETFSSTTTVTPVSPSFAHNPKRHNSASVENVSLRKSSEGGVG
VGPGGGDEPPTSPRQLQPAPPLAPQGRPWTPGQPGGLVGCPGSGGSPMRRETSAGFQNGLKYIAID
VREEPGLPPQPQPPPPPLPQPGDKSSWGRTRSLGGLISAVGVGSTRGGCGGPGPGAPAPCPTTYAQ
H

Gene Sequence

>embl|AB000732|AB000732 Homo sapiens gene for insulin receptor substrate-2,
complete cds. ...

atggcgageecgeegeggeacgggecgeeegggecggcgageggagacggcecccaacctcaacaacaacaacaacaac
aacaaccacagcglgegeaagtgeggcetacctgegeaageagaageatggecacaagegcticticgtgetgegeggacceg
gegegggeggegacaaggecacggeggacggggegteggegecgeaaccgecgeggctcgagtactacgaaagegaaa
aaaattggcggagcaaggcaggegegecgaaacgggtgatcgetetcgactgetgectgaacatcaacaagegegecgace
ccaagcacaaglacclgatcgecctelacaccaaggacgaglaclicgecgtggecgecgagaacgageaggageaggagg
getggtaccgegegeteaccgacctggleagegagggccecgeggecgeeggagacggecceeegeegeegegeecge
cgeglectgeagegectecctgeecggegeegtggacgglictgecggegeegeeggggecgaggacagetacgggetggt
ggcteecgecacggeegectaccgtgaggtgtggeaggtgaacctgaageccaagggtetgggccagageaagaacctgac
gggggtgtacegtetgtgectgletgegegeaccatcggeltcgtgaagetcaactgegageageegtegglgacgetgeaget
catgaacatccgecgcetgeggecactcggacagettctteticatcgaggtgggeegeteggecgteacaggeeccggegage
tgtggatgcaggeggacgactcggtggtggcgeagaacatccacgagaccatectggaggecatgaaggegeteaaggage

T 1.7 : $uadivar STy G@RT s RAT T Sl 7 38F Wit & Agwat a1
T AT
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3T YR SUASIUS ST aRT Neehd! fordl off A1 S 9 388 aefar arel WifedT &
fow & FFET JEHERT IJeT-TAT H & UIvd F FhdT g, 9 3eEd H 3Uaey Siied
& FYFIICISs ITHAT A AT ST & THSTA T FT Thell §

1.4.2 3BT TEEF AHE J9 (DNA Databank of Japan):

Iz TR F Farfad @ ATl URATT FYFedicIss WA STIed § | aifsd S &
HThH T Tl @l d FHASIATT TR H SH STEH & Sgardd d 3YAET 7 &
ST & | 39 Seey fr AT d«drse § -

http://ddj.nig.ac.jp/
39 FAga & @i [dded H Fifod S & v 7 3uged Fed! A6 for@a 386
IR F 39YFd SIFTRRI 9red @7 ST Fehall & (T 1 .8) |

2] DDBJing Contents: How to Use DDBJ - Mozilla Firefox
Ele Edt Yew Hgoy Bookmerks Iooks Hep

Ob-c x au Wi dbingscpidbgooetinl e
@i Most vistad @0 Getting Sarted . Latest Headines ; :
odu BIUS SAG BREA- . @;&,umﬁ-ia

T Tum———

I wmmmmmuu-.nm %

ks

Accession DNA Puiain AIDES Tnonomy Sl Saaich bl

& ppBJ & ;;;i
DNA Data Bank of Japan @ooe:Q.maOmOnAoOmQun,_»m B
o %,
il o
HOME  Submission ;HoWaUs gg SearchiAnalysls, . FTPWabAPL . Reporustatistcs ., Cantactys » Japanese I
HOME » Howto Use :‘{
i
»apoutooe) - o« . | DDBJing Contents: How to Use DDBJ. %
K&
D Howtoline. This page, DDBJing, intorduces how to use services and databases provided for everyons. “DDBJing" ‘;’i
» QA - means "Effective using of DDBJ services”. ;,’
o - vl
) ¢
! ——==—-- O QandA e o e
;’.m . sy 418 S 2o U4 S Rl i S St o . 5 S " - -— ik
{ » Mass Bubmission | Frequently asked questions and thier answers related to DDBJ submission i
» Lila todates Subrmi
O Explanation of DDBJ tiat tile tormat
The database is a collection of “entry” which is the unit of the data The entry submitted to DDBJ is
processed and publicized accordmg to the DDBJ format for distribution (flat file). The flat file includes the
and the of f source i and “feature” information,
elc The “feature” is dsfined by mmﬂmgnm_mlmmo deccribe the biological
nature such as gene function and other propenly of the nucleotide sequence.
- Ey Submissi “E Quslifier .
g, LPELen ¥
T : : e T s TR

*) daby - Gungle Se...

O 1.8 : 's°|'Q?-|'E' gzﬁa-v AT ST aﬁr a-«ms'c
1.4.3 % (Genbank') :

$H YFIAICSS HPhA ST & Ul AR [Fuq aftey Sta-digafae
=T e (National Biotechnology Information Center) gaRT fRaT ST § | Siistseh
¥ STEH ¥ Jod S & A9 # IR AEET & 9red HT AT Gl & | SH
9HTSS HT IaT foleat § -
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http://www.ncbi.nlm.nih.gov/genbank/index.html
fg g7 gAAf=a (homosapiens) # TRATET HIT-dSH-T-Hrefaderst (Acetyl Co-A-
Carboxy lase) ST & 3fHA, 38H Tl dlel WfeT & A 3o & 306fHA H
STARRT 9Ted aXcT & df 8A e (R 1 .9) $8¢ @i-Aeed # 38 TeollsH &I
O foEd g T qaargﬁ?r aaTé % |

1 NCBI MGC refrieval - Mozilla Firefox /.

Ele Edt  View Higtory Bookmarks Tools Help

€9 C | . = vedemesinmonng
oS Most visited i Getting Started .. Latest Headlines

okt BI UL - PAD- i ¥ §-

7 NCBI MGC retrieval

Hlagin e, s 52‘3%

Collection C otiecton C ottection

Nucleotide Database Entry Retrieval

The National Institutes of Health Mammalian Gene Collection (MGC) program is a muln

tutional effort to g and seq a publicly ible cCONA i
complete open veadlng frame (ORF) for every human and mouse gene @Mﬂﬁm
Straysberg et al, 2002, MGC Project Team 2004). This program has been expanded to include
isolation of a set of full-ORF rat clones, and the initial success of the MGC project has led to
parallel projects being launched for Xenopus (XGC} (Klzin et al, 2002), and zebrafish (ZGC)
(Rasooly et al, 2002).

cDNA type (select one):

o (& Complete CDS
o ) Other CDS

o  AIESTs

o O Candidate ESTs

Organism:  Homo sapiens v Query by text term: Acetyl CoenzymeAcerboéyja;ei

Library selection (default = All libraries) : Click heading to change sort order
| Library Species Description |
.l naca e Bt bt wise Daviar'e Dabch_& menth i ¢ 3¥ e e Conteboad v Anoa Al o

“Tistart >, (Y A e » 0BI09 Con O rcsmcce.. 0N Dlewoentl sy, g ikl P« & TAIR 740 At
&7 1.9 : m#mmﬁuﬁmmumﬁmﬁasﬁaa:ﬁwﬁ
AR 9o HIAT |
$H YHR afod Siid & [T # 3Ted # 3968 FFQUT SATohRT HI 36T AT H gal

ST HHT § |

1.5  #HAif@® g (Viva Voce) :

1. 9gAS TU-Soolel T 3UANT fhaforw fomar srar & 2

2. NAA Ge-gooled & T 6 Sha & g arell Jefaifih SRl & Feefete
SieT &I 9T ol@lel & forw fomar Srar § 2

Slides (Genbank) T STa€AYs fhd gwdicge gany fhar Sirar & 2\

J9HE d J9HE degdl H ek TISC FHITAT |

3NAA (OMIM) & aRea HifSv |

Sifas 3ered (biological dfatabase) @ aReTRT HifFT |

o 0~ w
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7. 5T ST &1 WAET WA & AT # FFQUT AESERT Uied #el & T foRar
ST 87

8. Ifg U AT A R ITEIRE AR & U 3ceR Sha & favg &
ST ITed T § df fohd SeTead T I e

9. UealisH (ENZYME) 3T & 3ucrer fhaforw fohar Sar &7

10. AT SNH # 39T Sl & aR A SRl 9red ald & fav sleqar suged
3Ted g2

11. TedisH FHRS AFsX (Enzyme commission number) T ST fhdesh sTHEOT
&g fRar ST &2

12. gRg=HARFE I qRWNT HfGU vd 3@ &F HA ggFd g aren i
A9HISCl TG 3HhT IUATANAT &l faeqd faaeT Hiiav |

1.6 TEH I (Reference Books) :

1. wegs AU Fur 9§ 13 (2003), TA FASHA § TRAISHHACHT TITHET VhereT
(FaqR) wifer &1 feeelr |

2. fSaafder #ldher TUr §gA SAT (2008)T, HUSTETUSI SRAISsgIACHE IRIUS
s dfeeleheid, oI5 feealr |
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g1y 2
dASCRIHeTFT ;. GHSATIAT JdolTer

(BIOINFORMATICS: HOMEOLOGY SEARCHING)

FH1E T FRE@T

20 3T

21 SEAEST

22 QU 9T 3HA F FAST UG IR &G

221 faeRor 9fFd

222 3pHA dfed
2.3  BLAST Ziad & ATEIH ¥ HHSIAAT AT
24  #Af@® g
25  Hed Uy

2.0 3327 (Objective):
SH HFATH FT 32T OHET A ~G[Foleh 3Fd U9 W & HIhAl H FASTA UET &

v & 3raed FRaEer § | @ & ol @ BLAST IFd AT UG HET E,
o 39T ST / N & el F THASIAAT Tl F &g har S €,

2.1 YEAESAT (Introduction):

TR HARTFE F FASTA U &I 3UANRT Y[FoAIcss Td A 3Fd & HIhaAl
& fafdiest 3Hetenest STed & ydd H¥el 8g fhar STam 8 | 3§ U9 H ~gfFeln
3FeT & &TR-ZIA (base-pair) Ud WIET & HHGT 3Fel Sl Thol-AsG-He (single-letter-
coad)d for@r STdr § | et ~gfaers e Ud WIS Seed H dlfeod 3eWHA Sl
for@sT &g FASTA 9I%T &7 393NT fohdm Srar ¢ |

Shal & faerd & gRIeT 3f0asd TaX (molecular level) S #gfFae 3Fa T 98
g arel aRadell & FRUT 3cdow] g3 Sficeldl & HRUT TH HIADA (unicellular) &
g R (multicellular) Shat &1 3cafd g$ T8 &Ror § & 3eHR$r vd sgaer &
3o Sig 3w #F [AffeT geR & AT guTd & | Shal # 39 YR AT qATAT
3fOah TR R 37 Ty &t At & | v g & i & 3uRRyd 3= ST 309
Sfat & el & AT 3HA FAWAT (sequence similarity) J&fRTd &d & | freer ar
ar 3fe Al & FgfFds IFA AT N & IEHAT H FAAT T AT HHh fahd &
aRIeT g U UREcTal T T SEMAT ST Fehell & UG Sial &l 3cufd @l 37f0ds &R
HHST ST HeheTl & |
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JgRAfeEd $r samee IfFd (BLAST:Basic local Alignment Search Tools) T
3T Fh AT s[Feldh el AT NI THAT H FHATAT I IR § A fwar
ST H6heT © |

2.2 f&U I FIHA F FASTA UFT IR F&AT (Preparaiin

of FASTA Format for Given Sequence) :

FASTA ureq & fordr 3% 9¥a dfdd &I faaor - gadr (descripation line) &gl SITdT
g13H d9fFd & A HgpA dfad (sequence-line)d forar Srar &, oraw ~gfFed 3waT
AT W & IHTHAT AT IUB TG IUPAC GarT ToRId Tehel - ea- % #A for@r Sirar
gl

>gi|532319|pir|TVEV2E|TVEV2E envelope protein
ELRLRYCAPAGFALLKCNDADYDGFKTNCSNVSVVHCTNLMNTTVTTGLLLNGSY SENRT
QIWQKHRTSNDSALI LLNKHYNLTVTCKRPGNKTVLPVTIMAGLVFHSQKYNLRLRQAWC
HFPSNWKGAWKEVKEEIVNLPKERYRGTNDPKRIFFQRQWGDPETANLWFNCHGEFFICK
MDWFLNY LNNLTVDADHNECKNTSGTKSGNKRAPGPCVQRTYVACHIRSVIIWLETISKK
TYAPPREGHLECTSTVTGMTVELNY I PKNRTNVTLSPQIESIWAAELDRYKLVEITPIGF
APTEVRRY TGGHERQKRV P FV XXX XXOO0aoaasanoiXXVQSQHLLAGI LOOQOKNL
LAAVEAQQOMLKLTIWGVK

2.2.1 faor 9fFa (Description Line):

$H Ui T YEFIATT > FIeg & & STl § | $HD IRAUA Foalotd Fooll eg (key-
word) d&feus (optional) & & for@ &1 Tha § |

3Ny > g & uard MYSdT & A, ST / 0T & AH T EHd Shd
(source organization) & fawg H for@r ST Thar & | 50 9uH faaRor ofdq & 3R
(charactsers) &7 3f8ehdd AT 80 UIRT Fr 318 § | FASTA U9 &I 50 JUH
Gfehel 1 STTHH @RI g1 YT STl ¢ |

2.2.2 qwA 9fFa (Sequence line):
FASTA 9&q # faavor afed & IRl sg{deleh 31Fel 372al WId & 3l &l IUB

(International Union of Biochemistry) IUPAC Td (International Union of Pure and

Applied Chemistry) gaRT fFURA Uehel 2req FHe GaNT AT ST § | #gfForeh 3ol
Td GIET & Al 8 Ushel fc Asal &l HAROM 2.1 T 2.2 7 r a1 ¢ |

A -- >adenosine M -- > AC (amion)

C -- >cytidine S -- > GC (strong)

G -- >guanine W -- > AT (weak)

T -- >thymidine B-->GTC
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U -- >uridine D->GAT
R -- >G A(purine) H->ACT
Y -- >T C (pyrimidine) V-->GCA
K-->G T (keto) N-->AGCT (any)
-gap of indeterminate length
WRoft 2.1 FfFdEw HFA HJFHA FT Tho UG {T
A alanice P proline
B aspartate or asparagnine Q glutamine
C cystine R arginine
D aspartate S serine
E glutamate T  theronine
F  phenylalanine U selenocysteine
G glycine V  Valine
H histidine W  tryptophan
I isoleucine Y  Tyrosine
K lysine Z  Glutamate or glutamine
L leucine X any
M  methionine * translation stop
N  Asparagines - gap of indeterminate length
AR 2.2 : 9T AT IHF HTHA FT TFHA UG FT
TqFeAICISs TF IHGA HFd & IIFHA P 5 AuiRa eear A fogex 31 &

HIAR FASTA 9T IR fRAT ST § | 39 FASTA 9%9 & affest 3ifearss
geey # fogaR aifeod s / 9 & v & TFT SaRT gred A ST dhdl g

2.3 BLAST Jfdfd carr HASTAAT el (Homology

Searching by Using BLAST Tool):

gFodIciss g I IFT & IHIHH H HHASIAAT TRl FA g HHAA BLASTAN
Td BLASTP YIaITH &1 3Uel fRaT STl § | sellee giard GaRT HHSIAAT dellel st
eg HAYYH AT d9-9d & Secdaic & UgH IR (address-bar) W fo@a § wa s@d
dedTSe dTef A ¢ (T 2.2) -

http:/www.ncbi.nlm.nih.gov/blast.cgi
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%)) BLAST: Basic Local Alignment Scalr.h 1ool Mozylla Fuc!ox
Ele ERt View Hgtoy Bookmarks Jools Hep

O - C i w Z s , - i e
148 Most Visked ’WW‘_,LMW
fH.AST Basi:l.ol:d Alignment Search...

/ BLAST

- “Homa' mccmamrs"fsﬁdsu""""'f

DN!B[&ASTHon\e S ) o ) S S .‘i

News P2
BLAST ftinds reginns of similatity betwaen biological sequences. mote... 4
stz Lignit by organism
[m AI'nlng Muitiple mwn Soquoneu'l Try the COBALT Mumpk mgnmom Tool. Goj imwptoved
There is a new festure 5
BLAST Assembled Genomes . (1alhcuosioriexchrle Mgl
organisms from & search
Choose a species genome 1o search, or list all genomic BLAST databases Mon, 14 Sep 2009 09:00:00 EST
{2 Mote BLAST nowsu
° Human ° Qryza sativa o £
° Mouse o Bos murys a
° Rat © Danio rerio 8 Microbes
o Arabidopsis thaliana o Drosophila melauogaster o Apis mmellifera Tip of the Day
Basic BLA: S'I' mmn&m_m
Choose a BLAST piogram to run.
If you are interested In the
evoltion of a particular gene
cdeotide d f or gene temily R Is often
nucleothe blast | Searchan using a nucleotide qu
Alg blasin, magabl .'mg q:f‘-y' Intetasting to examine the
i Intro-exon structure sven
Search proteln database using a protein query 8Cross species.
protein blast |
Algonthms: blastp, psi-blast, phi-blast [ More tips,

M!Somh protein database using » slated nucleotide query

7 2.2 : A .gErr gofaa sare IFT F1 Seeteie W &7 e (home
page)

sWad 3 7 ¢RIG BLASTAN &I 39T aifdd Sfe & gfFeriiciss 3ngwA &
ey H 3uffyd 377 SiiAr & AT dreRe & fov e Sar &, 98 BLASTP
I 3UNET WIET & 3T 37l 3HfhH H HHASTOI & ool & Sgardd & fhar Sren
¢

3 39U H gH Ao WO (steps) & ATEIHA T difdd WA HI seed 7 3Uiedd
3T WET & A I IPhH & WY GHSISIAT I EAT Hal |

TOTL: FIYUH BLAST W AT fFealsdh Feh T TI-dhed (sarch-option)dl aTe]
X gl

WOT Il : blastp F FI-fAFeqd # W& & 37 31HA A TDAGIAR FASTA 9T 7
forad & (R 2.3)0d Reew & M Pe 300 RAFed g1d &, e aaueiqgs
IR FHSATSAAT delrel T AT ¢ -

(3T) Set Sequence

50 Qhed & MUFal (G0 To-AFew & for@r srar 8) & ¥ wafag e - 3
A frE@a B UfRaT &1 Had 37 HHA! d&h diead I T g 1FFET IEEr -
3FA IHH HI STl H YT 3T WE! & 3ephAl & A HHSTAA dellRle 8
sq o 1 @i O & Bl
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() Choose database

30 faFed # OIS STEd & a4 fhal ST &[98 39T FASadT g6 og
FET BISH 3T A e gF I 3Fd & WTHA A FASEdT Jemd a8
2137039 [hed H WET 36T T IIT HId ¢

¥ Protein BLAST: search protein databases using a prolein query - Mozilla Firefox . - i,
Eie B398 View History Bookmarks Tools Help

%@E‘ &4 4. ~2 hetp:/fblast.ncbi.nim.nih.gov/Blast.cgi?PRO AST_PROG P _TYPE=BlastSearchs - 3 pe

~ Most Visited @ Getting Started _ . Latest Headiines

= Protein BLAST: search protein datab... = =

»HCRERLAST: blastp suite

blastn | blastp | blastx  thlast . thlastx

= i BLASTP programs search protein databases using 4 protein query. more., Resetpage Boolmark
Enter Query Sequsnce |
Enter accession number, gi, o1t FASTA sequence & Cheat, Quety sublange §
'>g41129295 1 8p |PO1013 | OVAX_CHICK GENI X PROTEIN
QIKDLLYSSSTDLDTTLVLYNAIYFKGMUKTAFNARDTREHPPHVTKQEBSKPVQIMCHNNS PRV From |
ATLPARKMKILELPFASCDLSMLVLLPDEVSDLERIRKTINFEKLTEWTNPNTHEKRRVKVYLD
QMKIEIKYNLTSVLMALGHTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIRMAGSTGY To

IERDIKHSPESEQFRADHPFLFLIKHNPTNTIVYFCRYWUSP

O|. upload file | | Browse.. | &

Job Title 41l128295|5pIP01013]0VAX_CHICK GENE X PROTEIN...
Enter a descnplive title for your BLAST search g

O Align two o1 mote sequences £

| Chaose Search Set

Database | Non-redundant protein seq (nr) v

Otganism

Optional ClExclude  +
Entar mganicrn cormman narme, kinomial, or tad. Ority 20 top tasa will ke shover. &

Entiez Query
aptienal
Enter an Entraz quers 1o limit saarch 4

F rogram ! :eiwn il

1<

S

|

ShWekcome st L) Web 2) Protel BLA. phitled -Pant [ 1. mbtb:d Pt [N Bebueimnz . & L5 % (A s

ﬁr=r23 BLASTP%ﬁﬁW#W#FASTAmaHa:mmW
(#) Do CD SEARCH?
ST # 3UfUd &oid 3THAT (conserve sequences) & AL ¥ HASTAAT geot &g
59 fased FT 39T fhar Srar &

BLAST & 3owid Hd-fdded (advance-search-option) # 39gad Sfid (organism) &I
TITAT T AT URHAT B AT FAT o1 Fhall & |

qRom# (BLASTP result)

BLASTP gaRT 3cT 9f¥d (submit) #Rel & 9aTd WIEhT 3T H 39U 3 T8l
WA & FAT 9o g St €, S fF AR gaRT submited 3T 3FS & ITHAT &
TAC gAid § | 3@ g & R o 9de W AT @R Fos aRE §AR ganT
To-fawen & Of@d 3fAT 37a & T FAAAT FHT IdT STIMAT ST TRl &
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¥ Desgriptions . ’ ‘ il 58

Score E
Sequences producing significant aligmments: {Bits) Value
3p|P01013.1|0VALX CHICK RecName: Full=0Ovalbumin-related prote... 481 3e-134 E

ref [XP 418964.2| PREDICTED: similar to Ovalbumin-related prot... _477 3e-133

ref (NP 001026172.1| serine (or cysteine) proteinase inhibitor... 384 5e-105 m
refiXP 002197524.1| PREDICTED: serine (or cysteine) proteinas... 327 6e-88 m
splPOLD12. 2 OVAL CHICK RecNeme: Full=Ovalbumin; AltName: Full... _304 5e-81 E
pdbl10VA|A Chain A, Crystal Structure Of Uncleaved Ovalbumin ... _303 6e-81
pdbllJTI|A Chain A, Loop-Inserted Structure Of Pl-Pl' Cleaved... _302 ' 2e-80
ref |[NP 990463.1] ovalbumin [Gallus gallus] >emb|CAA23682.1| u... 302 2e-80 m
gbIABVZ21334.1] OLLAS epitope-tagged ovalbumin [synthetic cons... _301 3e-80
gb|AAN43266.11 ovalbumin [Gallus gallus] 301 4e-80 E
3p1073860.3|0VAL MELGA RecName: Full=0Ovalbumin; AltName: Full... __ZE B8e-79
db!lUHGIA_ Chain A,‘Czystal $tructure 0f $-Ovalbumin At 1.9 A... _296 le-78
2p1Q6¥115.3|OVAL COTCO RecName: Full=Ovalbumin; AltName: Full... _2§4 4e-78
splP19104.2|0VAL COTJA RecName: Full=Ovalbumin:; AltName: Full... _293 le-77
ref|XP 002199443.1| PREDICTED: ovalbumin [Taeniopygia guttata] _287 6e-76 EE
enb |CAAZ3685.1] unnamed protein product [Gallus gallus] _279 le-73

ref NP 001103200.1| serine {or cysteine) proteinase inhibitor... _233 9e-60.
ref|XP 001254097.1| PREDICTED: similar to serpin peptidase in... _231 5e-59
ref|XP 002197531.1| PREDICTED: serine (or cysteine) proteinas... _228 3e-58 E
ref|XP 001254054.1] PREDICTED: similar to serpin peptidase in... _224 7e-57
ref |XP 569063.4| PREDICTED: similar to serpin peptidase inhib... 222 2e-56 UG
ref NP 001099089.1| serpin peptidase inhibitor, clade B like ... 222 2e-56 m
ref|XP 597345.3| PREDICTED: similar to serpin peptidase inhib... _z22 2e-56 E
ref|> 001254559.2 PREDICTED: similar to serpin peptidase in... _219 2e-55

ref |XP 001254790.2| PREDICTED: similar to serpin peptidase in... _218 2e-55
ref|XP 001253954.1| PREDICTED: similar to serpin peptidase in... _213 2e-55
ref|XP 001254391.1| PREDICTED: similar to serpin peptidase in... 219  2e-55 AAS

%

R 2.4 : qarT qifda Al 3oe IgFA FT Serew H 3ufRUT I N
FIFAT F WY AHIAET

2.4 FHI@+H 99 (Viva Voce):

1.

o 0~ w

FASTA 9"q #H gl drell faaRor -d9fFd (description line) & 37&RT Fr iferda

AT =1 gl anfgde

FASTA 9T H SISV (tirosin) 31 e 3 & AT 9geFd gl arell Uehdl- 2leg

K< H FAT g2

FASTA 96T # afffd ~fFs 3wd 3gmd H “N'TFaR deRid #ear &2

fdavor 4féa (description line) @ aR#RAT FiAT |

AT F HHASIIAT TR g ohd W & 3UeT fohar Srerr § 2

fFe BLAST 9IaTd GaRT & il & ~Y[FeldicIss 3fhaAl # FASTAAT & 9dT
ST ST ThelT § 2

BLASTAN & BLASTP H H&J 3R ¥TI5¢ fHiTT |

~gfFersh 3TET Td G HelhdA H HHASIA TARM I ITATT faf@e |
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2.5 e I=A (Reference Book):

1. Tegs T gur 9fr 9. (2003), TA SAACSRE § dRISCHHARTH, TRITEHT
R (FRamQ) wrfan 78 fEeet |

2. SAfee AR dur §gA AT (2008), 37USTESTUSI SRISHIAREH, ARAUS
s afseloned, 75 ol |
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ghls 3
fGU T pAT F1 GO
(SEQUENCE ALIGNMENT OF GIVEN
SEQUENCE)

SHIS HT FTET
3.0 3T
3.1  gEdAEeT
32  3phdA Wy gt g A
33  3phA WIEU & YHR
3.3.1 3FhA HEAT & AR
3.3.2 3FTHA oFETS & UN W
3.4  30HA W@ g IS CHd gfFdar
35  #Hf@®s g
3.6  Hed Uy

3.0 32T (Objective):

$H 3l & EYAA & a1 3T 0ol Fehel & -

1. 3phA TGO T §?

2. 3THA W@ fhdsl YR &M gIar 87

3. 3THA W@ &g Hledl JFaAr FA F o Fh 82
3.1 9E&EAASAT (Introduction):

ar W& AT SILUA.U. 3phAl (protein or DNA sequences) & &I # 6 o §o
TAAAT BT & | 3FhA TXWUT 38 FAWAT & AT (quantification) & waH
WoT &, FEd Ig gar g9 @& & Ig AT HHTAF FAWAGT § A W Tg
AT fhedl Sifds Hgare=ul T g § | 36phA EX@OT (sequence alignment)
& ATEA ¥ ar A1 HUF YfFerdicrss /| DT HphAr H Jolel Y, 3o #7eg faw
a1 NEF FARAN AT HT ST TR § | FHA TX@UT & IHAT F AT UH @
FiotH H FAAAY TEIAT F Tl § AT F TR TH P H GEX IFhA & &Y
Teh AT 3k ATl (Gaps) & Y Jaiedd e W HAW AT HHAW IphA &A1
&I UgaTeT T § |
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3.2 IgHH WUl TFatl & fAIA (Some Rules for

Sequence alignment):

1. o 3R a1 Rea ¥ Seg g - & %0d ad ¢, WA 781 e a1 a&d|
2. Uh IphA A’ & TRET e (symbol) @1 B’ & fRET g (symbol) & @y
WY a1 ST Fehell § (TS A &1 AT 3HAA) IGT -
Seg A - T G C G T T AG T
SegB - T C C G T C A C T
AT (EX) AR FA IR F T TG
3. 3EHA A # 3UTEId el §ae # 3HA B & Rdl e & A AT &
ATEIH ¥ WA Far 57 Fehar § |
SegA - T A G C - G C A G T
SegB - T A - C A - C A - T
A & T AXGOT
4. FTHA A T B # 39U T I ST gl ITaRIF 8, AT & ar 38 HA
H g g o A F W@ & g 9, ok ufa # aRads 3iRret &
f3aee (insertion)d & T & |
IRIFT Feg3ih F eareT 7 @R T 7T TW@OT F AT FHGAT &7 Tehell § -
1. gAY e ot 3egpal F TAT & F, HT FEend & |
2. AT TS Sl 3gHAT H 3FGATT ga& g - "R AT Fgera ¢ |
3. §HTIY I I 81d ¢ 33 (indele) Fgaad ¢ (insertion-deletion)
I FHTET H AT dTd HA A Had ¢ drf [Jeide (deletion) dur F9X aTer
HPHA H AR & df a2 (insertion))&gardr &

3.3 3HA WU F YeR (Types of Sequences
Alignment):

3.3.1 3ITHEA W& & 3IAR (According to Sequence Number)

3hA TEAT & YR W &l YhR & TGOT fohaT ST HeeTl & |
A. IIAA. AHHA w@or (Pairwise Sequence Alignment - PSA)
$H YR & 3Tfhd GXEUT H §H al Al & TX@UT Hd & -
SegA -L I A H G S V M L N SegA
SegB -L 1 G HG S A ML P SegB
ar FIedfadh N AT HT JIA: HefhA TI@UT
B. ¥gfawedt srsgwA |¥@or (Multiple Sequence Alignment)
30



$H YR & @ H A al § 3F IHghA! H WWT A ¢ | 39 TR ¥ el
Fdl, YA Fol, UeollgAl & HihT TS, [hdicAs TUT fdriia GFaeul &
faeawoT T T ¢ |

SegA - LI - HG S V M
SegB - LI - HG S A

P
SeqC - L | G H s A L P
SeqD - L | G H s A L
SegE - LI GHGS A M L p

FeUfeE AT IFTHAT F1 95 RFed @x@or
3.3.2 3IHA WFET$ F YR W (According to Sequence Length)

A TS F YR TR T TX@OT & JHR T gelm & |
A. TdEd IgHA G@OT (Global Sequence Alignment)
T YHR & TI@UT F 3hAT HT 3ok g & g oeTs & a@rey WP A S g,
arfer it & 3fRe gas AT 8 ¥ | 39 YR & EI@UT g oI Uh & ooars
& e 3UYFA B € |
SegA - T A G C - G C - G T
SeqgB - T A - CA - CAGT
HPhA A TUT B &I Telldel EIGOT
B. ¥ 1A A¥@Ur (Local Sequence Alignment)
3H YR & TIWUT & CART §H 3o1 &3 T Ugdled ad § STgl AU Gelcd dr

ST 39T
gl
SegA |- |C|G|A|TIA|/A|C|G|T|A|T
SegB |-|- |- |[A|T|A|A|C|-
3.4 3IHA @YU g  dESewHAfCFE  giEadr

(Bioinformatics Tools for Sequence Alignment):
FTHA W@ g TEREETcEd faffied YR & JFddl 3uaey FAAT § S ar
THAT & ALY W@ & IROTA F A0NT 37 § oIod o § | ¥ Ao
yiffrcafeaat Fiftadr PTat & IFER S & €, S8 AfFd wea & | Agaw A
TP AT AT IOTAT FXeAT 36 Pdeh T AT a&g $r IR 7§ 7F 31ar § i 36
tq facardt @I @ifEadr i [Egd SRy gl HEaTH ¢ |
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Stadlea@d & fagardt &I 3eprA TX@UT & IR H IURHT A« 9T g |
g TT F TIWUT T IRUMH A0 & fovt FASTA d2r BLAST & &8 & o
g, oe% IR 7 39 oo 3T H 9 gH ¢ |

3.5 #HI@®H 99T (Viva Questions):

1. 3phdA TWOT ¥ 31T FAT A 672
2. 3THA W@ fhdel YR M gl 872
3. ogTashedl 3phd TQOT &d fohar ST 572

3.6 HeH I=Y (Reference Books):

1. T, HSE I Y (2008), T THC & 3 ddigewiAcad, I
gfselheed AIS |

2. W dUT WA (2003), TARETH 36 draShiATcHd, 3ol dfecheed,
geXETg |

3. ABUT (2003), SEhIHCH, fadd w3 A TaAfafay, drdied. gfcer
a1 BEdeyed, 73 feeen |
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Sohls 4
Cn3D/RasMol & ATEIH & WeT $r RAfaea aiaer
ol IFETIA (STUDY OF STRUCTURE OF
PROTEIN BY Cn3D/RasMol)

SHIS HT FTRET
40  3¥T
41  gEATET
42  Cn3D

4.2.1 Cn3D &I S3AcIS dUT STCTel el
422 Cn3D # GIHT QT
423 OITT 3ETgoT

43 A

4.4  FAITEH gt

45  GEH Iy

4.0 323" (Objectives):

H SHIS & IEITA & &I 3T ST Fohel Toh -

1. Cn3D T YHATT AIFCAI AT §?2

2. Cn3D aur ¥aAd Wil 1 Rfaeiy @aer & 3egdsr # g ger 3936l g2
3. 3 TGN gl H 7 aur fAfdea 3mpfaar fohg a1a & Awid dr 872

4.1 9YEAGAT (Introduction)

Cn3D Sig U] e, TUT HePhA WU &- T2 Y& (Visulization) g T
e § | Cn3D T Sta 310] (Iam M) 38F A & MUR W o hael
Bfedi T@ear & wefla aar § dfed Waar - TWaer @@or (Structure -
Structrue alignment) 8 S&fd #aT & | Cn3D & W& 3ehaAl TUT 3eTeht HIAT
& MR TR 30 AT arer &= T ggareT off war & |

U TG FEROT (4"version) F WY Cn3D IT §g Aked W@ &g W UH
TFET FOCaR ¢ |

30 A g THATS HIreaqX $ff 3ueled ¢ |
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4.2 Cn3D TWEIAX (Cn3D software) :

421 Cn3D & 3sEdAdlE duT ¥ & (Downloading and Installing
Cn3D)

Cn3D fdEie, Afderer aum JfAdE &g 3TeeY § | 3CTeic W 3Ty $H HFCd:W &
ATUST I ST3ANTSI TUT SECTIRA g T fAder 3uerees § |

422 Cn3D & @gam &@ar (Viewing Structure in Cn3D)

Cn3D # WET & 3EYIA g PDB ®He i W B 3ugad ¢ | 38 FASTA
Brfe # cFaieyd phA & Aread @ o Rfawy geaer &1 3reags A S dehdr
€ | PDB & @19 & forelt 918 31efshed T wisel & Cn3D # @il ST §oheTl & |
g @8 7= A (Structure Window Main Menu)

File #s] Cn3D & 3a19c (Input) dur &affiest YR & 3M3cYe (output) fersT T
Bed UERI H PG war § 1 ¥ 3uS 3T A Toa: AT A9
(selfexplainatory) gid & IT - File: Save ot addA f&ufd a1 gifaa @ &
A 0T § S0 6 ST U8 W 3 T 9red fRar S '@ |

File:Export PNG - U ®rall &I gIfaid t@dr & TSl a9 uor a1 gemrersd # PNG
wfe 7 sAST (Image) $r 3MaIHhar gl & |

View & et @xgem & faTear (display) & dfd ar & & g 9oR & ®15
fafse aR=er few@rs &9l |

FFEQUT TG H View : Zoom in dAT View Zoom Out & ATEIH ¥ Biel A1 F8T
T ST Foha & IView: Restore 3@ TITAT & 38T 3R g YR H aifdq@ of 37Tdr
¥ o 39 7 39 gfEra (Save) RFam mm o |

View: Reset HFIOT & & i & 3T & @R X &ar ¢ |

I T ¥ ST T @ & § o fF VAST, @@or & gy & a1 I=er &
& ¥ 3 9% (Model) & gia § i fF NMR &t@erm gq fGmrs & & ar
Il 38% fov AERIa e & & @S ¢t & | View : Frame, aadAe & G@s ¢
® A & YhR Hl AT AT & |
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View: Animation 3ffiea ypR & waiAe= & [T sar g |

Show/ Hide s el T & 9eRid gl a1 fBurer & AIf3a &war & | Show /
Hide: Pick Sturcture g& fordr faflise Tora, S@am AT ST AT 37T AT 3HH el
& glaer yereT ar g |

Show / Hide A & 31T 3TScH TYW@UT 73T FFeotl § |

Style A G & e #a & @1 g 3Mpfa (Shape) H o= gg Flaur we=
AT § 3T & fou Rt FwRem &1 Bwiee T (default view) Style:
Rendering, Shortcute: Worms ar Style: Coloring: Secondary Structure T

TIFT THIT g § St Worm Back Bone, T8 Rt anRd sj@en & gefda wiar &
| X AT Sl 3MpTa Al g dUT gielerd 1 A&ud &dr & |

gfoa &Y, dq e a7 o el W7 ¥ WeRd R S & (3 NCBI g@rT fauiRa
g) dg A AR N->C fear & 9eRld &ar § | 3R ¥ Sl o JaH 3ugeFd
AT §, 30 TUCdR W TaT H He |

IS Ul (Style : Edit Global Style), Y@f@3r & e, W AT e H @IS
FAT & |

4.2.3 AT 30T (Example of Structure)

W PDB, B8l 1D5R & Cn3D A @elel W @5 YR &7 TueT @S &t ¢ |
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A‘w122 e
Gly 127

Gly 132

Lys 102

1DSR - Sequence/Alignment Viewer.

7 4.1 Cn3D dFeda & Worm Back Bone & N& &=
T SHT EXTAT F GERT UIET @R 7 § A AATHA Jhdle TG § |

e 7 =

@ oNnim e s s 5 £l X Peuidads e S5 B3 osp cnat d

@9 4.2 Cn3D |weda & Worm Back Bone Jad HiéleT &g«
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4.3 YFAT (Rasmol) :

Cn3D & & sfa YaAe o 9 1 RfedT @toe qua &g dvcaR § | I8
g W Yo S3edlls 8 3UeY ¢ |

Cn3D & 3 & di YA T TN Frhr DAT &7 71 § | sHHT T HRUT NCBI
W 3YeleY A Wigell 1 Cn3D & T 3ugerd giemm o § |

4.4 HI@S 92T (Viva Questions) :

1. Cn3D dur Rasmol # f&dY T & ¢@ & v 9T 30pA Fer § fov
ST 82

2. ofodq g it &1 &1 NCBI & e far g 2

3. - Tha aid & FUiRaT a=ar g 2

45 TeH I (Reference Books):

1. <Y, FSIS JAT AR (2008), U ¢oFH I 3 ddigearAfead TEden qfcausneed
A |

2. W JUT WA (2003) TAAIeH HE dASceHCFd 3R Uleolusheled,
geraTe|

3. A3UC ®3IY), TAISRACHH FFdd TUS SiAlA TAaiad, ey, gfeoer q
BEdieged = fgeah |
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gehTS 5

Ueue cif@or e o afer
(PROCEDURE OF PATENT FILING)

SHIS HT TRAT

5.0
51
52

53
54
55
5.6
57

32T

JEATGT

qere gl e T fafer
5.2.1 Adiedr

5.2.2 Hecyurefedr
5.2.3 39AIfaar

e ST A T TAT
3TdGe o AT Holddd fhd ST aTel g&dTdst
qeee Yoh

A v

Hecdl I

5.0 32" (Objectives):

$H 3l & HEYIA & 91 gH AT faegsil & ar & ST Fahar -
— g diefadhr & Fdiaan et & TarfAca # 3foER

— Udec FT g, T diared aRa

—  SlauicAIfEERr & e & Fefell TATHCT gAel T Hr qfehar
— U< Il T UG Ueee I ATURR e Ha |

5.1 9&AEEAT (Introduction):

yfad TAT A SaUicARH & &aF 7 Adadd @t va Ayt )W dgerfa & s 8
W E | Aeg & 3% i & e 3 My FRAf F doea § S vIrar @
Stastefarehr & ¥ 7 A Tehe 8T @ & | b SiavieIaehr T FHET dehelieh
g S 3AfF Tl 8ld § ddT 347 37l AT 43 HI AT gidr g 37
g ARUTAT &7 T@fHcT TUT THIUFR Th HeH Tgel ¢ | oTorsmeT Fefr geif o 379t
Tgl gl arel @Wiel @ MUl & FEh F@fAcd gilid W & o FaHEs 3R
P gAE | areaa # frdl o My 1T 9 38F INUMAT FH1 TR I8 FT Th
Sfter @ At uiekar § s v # I e 3afUs 3naeds § | S&gd
AT FH Weoe & A A g 30T [l ufsrar s goier frar arm § |
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5.2 Udee Gl el o afer (Process of Patent Filing) :

frdl Y emer 3uarfed 3ryar @isl & FMfACT &1 HUSR gIidel el & o faftes
G AT 3aeTd gl & | S8 9§ Ig oeieTr o 3aeds & R 9o aedd #
g Fm?

"Iere UHh fAfts Tarfdca § O Y @ieredl & 39 eawor & ford, fndr gor
faRIY & garr v AifAd el & o fear arar & 1

"A Patent is a legal monopoly which is granted for a limited time by a

Country to the owner of an invention.”
fohdY o1 31=awoT &T Ueee Bl el & fold 38 3eavor &' faafai@d foegail #r
R AT AT §-

5.2.1 &dear (Novelty)

Ife FIS 3HaVUT "FHellcHSdT HI 3eor@ (State of the art) Fr aRfer & 7 3mar §
ar 38 W fuR R SIReT | gEX ol H IiG fhdl 3edWor &1 3eell SITHTHROT &
ArHe fordll 8t yeprereT & ATEIA F fHar ST g § o 38 U & A9 g1 AT S
GehdlT | GfII3, deheliehl ITAHI3, GEdwl FAMR Tat 3fq # hrd qraEe
HATCHSAT HT 3ead (State of the art) Fgerrar & | fFdr 3=awor &1 Af@s ot
foraY TomsSr 3nfe & foRar a1ar gF ar ag &Y 379ell oIdieidT &l ATdolfelch [ohaT AT HIAT
SRR, IfE 12 A T AT & e Ueee 3l gifler AT fr =t § | deee af@a
F F A @ qd@ 3awor #1 3uAeT F A ogr H o gHH AdAdr TS @
et

5.2.2 3r=avoreflerar (Inventiveness; Non- obviousness)

foreT off d¢ee IS # Heawor WUT FATfRd BT & | VAT AT T HTaRId gidl
g Fifeh Ucee ISt T 3eawor & ford gif@a &7 315 § 39 fawer & 3ahr fawa-
qEJ FT A FIAT HTERISF BT § | HaV0T TROT H Weldl g SAfeeddl &l 9o
Vel el H S offehr e ¥ |

5.2.3 3yAifdrar (Usefulness)

3=AYUT H Ueec Yl el & ol TSI 3UAMAAT T glaAT 3T & | o fohadr off
3=aveT & O Ueee St AT fohdl ST TohdT ¢ gy 1% 3uAfarar 787 & |

ARG H 9¢eC YSTd Hlel & o Slefed el 1970 H o9 fohdm a1 59 § Yo Tee
1970 (The Patent Act 1970) & =TH & STell Il ¢ | 3 Slefed H FHAI-GHAT H
T Y S @ & | §ifge @Faer 3f@eR (Intellectual property Right :IPR)
U AT e § oG 3eadld Ueee, HURISe CSHS, 3sicadd B, dianfos
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Hehdl, $EICS Withe T NG T fAGSlloleh oIl & HIETUT & UGN FFeUd
afdd F ar Star & | 9RT & IPR & W &7 &iffcd "dheleR SRkl 3iTd
TWHR & 3EfT T Fam g |

5.3 Udec 3Tl G &l I THI (Time of Filing a

patent Application):

Ifg I HeadworRdr el @iet & o 9eec gIfie AT Tgdr § af 38 fadelr Stedr
FAT @ b, 3ol GIf@d &tel & F TFeed L ol dlfgd | 38 e 372ar
fISHR & QT glet & FASIR A1 R dIgd | Ueee ISl H 3gaften faoansit &
goie (Description of provisional specification),f3&# 3t=awur dr yeHfd &1 gerar
T arar &Y, e Far H TARAFAT FY gof T H TegH g1 & | I R[ew a
eeC 3l EIf@e &1 S &t 38H fFdl 31T HauurehdT garT H=avoT 9T 37961 grar
YT TGT HAYUThdl ¢arT fRer #ff &7 # gamiflid e &7 W Ieee & IRAFR =gr
@ ST g |

5.4 3Tdcsl & AT Heldel by ST aTel g&didel (Document

to be enclosed with Application):
YT YT 3MMAGsT & HTY &l YhR & gGEdast Heldel R 1 § -

5.4.1 3ity€fde fLryar (Provisional specification):

et faAwer 9 a9 gif@el &1 Sl § Sd 3edWoT &l 3fedWor & 9id
TrAfHAFAT TR FIT TTEdT g7 HUAT I 3FeaW0T el deifedd 3raear 7 & & |
g 3T 1 FFET T (R Ui af@e w7 &l g W ar ar o e
RIS FT ST T AN SR, T a3 T T ¥ | A i
EeT & Gy NUEfRE AV Holeed X &7 W TSRl A Hls Flefll e
PR A& BT ST §, Weg TE AV W GYH TWiiAca g <o 7 3cafsw
FAEaQET § | TUH HHGT T¥gd el § 12 A H I3E™ & e PGS
aIf@e e 3faar giar € | 5§ 37af & i\ A d& Serar S Tl ¢ |
Husfls A T ¥UE 9 Tadd fARs-dafas geacs gar g oad +15
TMUA T T AT A& gl & |

5.4.2 ot fawar (Complete specification)

R 9eee &1 B e & ford qUT TAVdr & FAT FAT HERTS BT § | 39
TEATdST H 3aVuT ¥ Foafeud &89 JdUT 3=avuT &1 [JId SRR gy a1fed | 58
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SEAIAST # 37=dYUT & Juld 38 YR fhar Sem afgd F 3@ gFse & o
FAS TTFT HT INTISFRehed! I FETAAT PN HARISAT 6T I35 |

Ucoc GIPel el & fold 3Mdee UF &l YT 3T 3T o 3ed H Holdol fhdl =T
g

5.5 udée Yo (Patent Fees) :

HRA H Ueec 3Mdcel SIlel &lel & Yosh TFan &. 1500/- dUT At deum &
for & 5000/~ & | 3@ JfaRead 9o Yol d AT AT Yook ATFAT: 2.
1500/- g1 faftres HEATET & @RI €.5000/- SHAT HIUAT A § |

5.6 HI@d g

1. Ueec FAT 8§72

Ieoc EIfe Aol & o wave & fohel foogail &I QU T 3MaTH §72
Jeoe Il el & ford fohed fafRrsednait s SaAT e, 3maas g2
HRT & Ueee 3MSil Sl Sial & Yooh T §7?

Yeee ISR fFas eddld ar g2

6. Ucec [IHEG WEAT & AH TdSY |

5.7 HegH AU (Reference Books) :

1. CHATGIST BT (2005), BRFECIT TUS THEHeC URYG qelfeedd (YSUC UUS
HIARTET), 7S feeell

S I N
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FORM1

THE PATENT ACT. 1970
(39 OF 1970)
APPLICATION FOR GRANT OF A PATENT
[See sections 5(2), 7, 54 and 135 rule 33A]

1. Repeat the columns (a) 1.

and (c)
If there are more than
one applicant

2. Insert the name in full.
The family or principal
name in the beginning if
the applicant is a natural

person.

3. Insert the complete 2.
addressincluding  postal
index number/Code and
state and/ or country

4. Insert the nationality.

5. Repeat the colums(a) to 3.
(©)If there are more than

one inventor

6. Insert the name in full.
Family of principal name
in the beginning

I/We..1..

(8)-2 i

(D).3 e

(©).d

(8)-2.ic

(D).3 e

(€).d

(8)-2.ic

(D).3 i

(©).dii

Hereby declare-

(a).that 1 am/we are in Possession of
an invention titled................

(b).that the provisional / complete
specification relating to this invention
is filed with this application.

(C).That there is no lawful ground of
objection to the grant of a patent to
me/ us.

Further declare that the inventor(s)
for the said invention are 5

(2)-6.eeeeeee
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10.
11.
12.
13.

14.

15.

16.

17.

18.

Insert the complete

address Including the
postal code. State and /

or country.

Insert the nationality.

Repeat the columns(a)
to (e) if there are more
than one application
Name of the Country.
Application Number.
Date of Application.
Applicant in convention

country

Title of the invention in
the convention country
Application number or
patent number

Date of application or

date of patent.

Application Number
including published Serial
number, if any.
Date of filing of

provisional specification

7 we.

Claim the priority from the
filed in

countries. Particulars of which are as

applications  (s) convention

follows: .9..

I/We state that the said invention an

important in or modification of the
nvention, the particulars of which I/We

are the applicant / patentee:

I / We state that the application is
divided out of my/ our application. The
particulars of which Application deemed
to Have been filed on

............... Under section 16 of the Act.
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19.

20.

21.

and/ or complete
specification.
Complete address

including postal index
number /code and state
along With

and

Telephone
Telefascimile
Number(s)

Repeat the columns (a)
to (c) if Necessary

Signature of the true
and first inventor(s) or
applicant in the

Convention country with
of the
Should
also be given below The

date. Name

natural person

signature

That |
Representative of the true and

am/ we are the assignee or
legal
first inventors.

8. That my/our address for service in India
is as Follows 19.........

9. Following declaration was given by the
inventor(s) or applicant(s) in the
convention country:

10.

I/'We the true and first Inventors for this
Invention or the applicant(s) in the
Convention country Declare that the
Applicant(s) herein is/ are my/ our
assignee or Legal representative.20...

(a).6., 13....

(b).7

(c).8.

10. That to the best of my/our knowledge.

information and belief The fact and
matters Stated herein anr Correct and
that There lawful

iIS no Ground of
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22.To be signed by the
applicant(s) or if the
applicant(s) is/are
absent.by an authorised
Patent agent.

23.Name of the natural

person who has signed.

objection To the grant of Patent to
me/us on this application.

11. Following are the Attachment with the
application:

(a).Provisional/complete
Specification(3copies)

(b).Drawings(3copies)

(c).Priority document(s).

(d).Statement and Undertaking on Form-3

(e).Power of authority.

() o
() PSRRI

(N) e
(i). Fee Rs..... In Cash/ Cheque/bank draft

bearing o T
Date......no.......bank.
I/We request that a patent May be granted
to me/us For the said invention.
Dated this....day of...19.20.
Signature..22........coo.

To
The Controller of Patents
The Patent Office.

Note: (a) Strike out which ever is inapplicable.
(b) fee: See the first schedule
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FORM-2
THE PATENTS ACT.1970
(39 OF 1970)
PROVISIONAL/COMPLETE SPECIFICATION
[See section 10]

Title of the invention.

2. Repeat the Columns (a) to(c) if 2. 2. (8).3. s

there are more than One
applicant.
3. Insert the name in full.
The family or principal
Name in the beginning If the
application is a Natural person.
4. Insert the complete Address
including postal Index

number/code.state andCountry.
5. Insert the nationality.

6. Strike out in case of Provisional
specification.
7. Description of the Invention.

8. Inapplicable in case of
Provisional specification.

9. To be signed by the
Applicant or his authorized
Registered patent agent.
10. Name of the
Who has signed.

natural person
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(D). 4
(C).5. s

(2)-3

(D)4

(C). 5

The following specification
(particularly).6...describe. 6....the
nature of the invention And manner
in which it is to be Performed..6..

( )-

5. AL



11. (a) Not applicable in case Of
provisional specifications.
(b) Separate sheet to be used

For this column

Abstract of the invention.

To
The Controller of Patents
The Patent Office.

Note: Strike our Whichever is inapplicable
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FORM-5
THE PATENTS ACT,1970
(39 OF 1970)
DECLARATION AS TO INVENTORSHIP
[See rule 14(5)]

Name(s) of the applicant (s).

Repeat the coloumns (a) to(c)
if there are more than one

Inventor.

Insert the name in full. The
Family name or principle
name in the beginning.

Insert the complete address

Insert the nationality

To be signed by the applicant
Or his authorized registerd
Patent agent.

Name of the natural person

Who has signed.

IIWe. L.

hereby declare that the true and first
inventor(s) of the invention Disclosed
in the complete Specification filed in
pursuance of

my /our application numbered....... .

( )T

if any person named as inventor
Ot above is not so named in the
Application. He must sign the
Following statements:- | assent to
The above declarations. Being
Included in the complete
Specification filed in pursuance
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Of the stated application

Signature 8.......o......

8. To be signed by the inventor ( ). Ve

To
The Controller of Patents.
The Patent Office.

Note:- Strike out whichwver is inapplicable
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SehTS 6

SIARUFCT T HEITeT dUT U 3TN T SFTeCIH
AT IEH TiohdT AT g AT
(STUDY OF BIOREACTOR AND VISIT OR
BRAVERY TO STUDY DOWNSTREAM AND
USSTREAM PROCESSING)

RIS AT FRET

6.0 3T

6.1  UEdEeT

6.2  SlaRkuaex & sfag™

6.3  SIARUFRT & THR

6.4  SiaRkuaeX 9fhdl U9 HaLeT

6.5  SlARTEFN F IHEITT g THT

6.6 33l TIHA UlhAT JETTA g 9T 3T I AT
6.6.1 URH T Ig
6.6.2 Ucdhigell U & YR UG YfehdT

6.7 U Uerdf §g DSP & TwE@r

6.8 U UGrdf & DSP 3T g T

6.9 HAf@® gt

6.10 T I

6.0 382T (Objectives):

SH 3PS & I & IWd AT -

— SaRueex #1 37T AT THhar |

— SIaRuFeX o FTAT JUIT T Fohal |

— SaRueex 1 sfagy vd YaRT &1 aofeT T Fohar |

—  g&H et F1 fhvad H FAged aar dhe |

— Rffe 9eR & 97 ggrdf & AT 313 T Rk (DSP) T Jofel X Teher |
— DSP & TOSC FT U T Thal |

— DSP &1 97 gerdf & forw ufshar &1 aofa &t aoher |
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6.1 9&AASAT (Introduction):

Sl Rueer ud oar 3uaor g, oad fhvaed 9fhar & garT 3cdig & fAfdes
Gfshan3lt @ @R A HET 3c01G Tied fhar Sar § | 39 Ruger & gfhae e
amd, gd, pH 3¢ W FF9e F5 S ¢ | TARveex d 3ufeya faomas
(Stirroor) 38 HFYUT Ha¥«l &l fgerex s@H 39U v ATETA &I SfaRuaex &
A § ¥ FaRa aar § o9 Ruaer & 3 go6R § Jur & fhvaa gfhar &
foT Y gaR 1 SlaRveex &A # forr Jrar g |

SEAECH T W gfthar § @A @FqUT g 9qrd (row material) #F 9Rueq
(mature) 3cdig H Jeo fGar Srar § | 9T werdf § AT ¥ § Tohlgd gad daraf
S arse, IRR, A, S0 IS F I fRar ST § | 59 9T A ¥ & ey
de dgd AR Y&l & AT B ¢ a7 $HH @F glel arelm ST & IeiR # oot arer
3cdg FT &Y (rate)dd T & | 37 Jardf & AT 7 [(ffies geR & geAsa A
fT S1d & S v@% 9ery & AT @AY (specific) 8T ¥ |

6.2 Thvas AT SlaRuaeX &1 g™ (History of Fermentor

or Bioreactor):

feT & R« @s#As (Chin Weizmann) 3 3% @il & 99# faed g (1914
1918) & GRS THR & 39T &d afad fhvae (fermentation) 9fsham @& & off |
SH Ufhar A Ieglel  gEASHAl  FolredsIA  wHEesidwA  (Closteridium
acetobyutylicum) &7 39319T fhar a1 | Ig ALY JUU H gl drell CHT gl FATeT
a1, TTEH e § 7 et YT g3 | fhvas &1 J&F HF F&A Siig A1 5
# Th v fAafesa (Contorled) araraRor ¢ar g @@ wdicg #mr & sfeoa
(desired) 3curg gred faRar ST d |

fhuges TH UAT 3USOT § ST 36 (vertical) @ T ¥ S gldr g dur o
Faaifad f@emet (autostirrer) &1 giaer gid § | Ig I HYET HAR¥ET ST Fea]
(Batch culture) 37¥ar oFTAR (continuous culture) &eak YR HI g Thdl ¢ |
S BAT 3¢aeT (Pharma industry)d Te 3reaT oid Rusex duRor faelss arern
(Simple stirred) aI@F fFvas (aerobic fermenter) YR 8T & S FeHsNdr &
Foal H FH AT § T 3YN0T 3T RE & 8ld § OEH FeR & fav 9
(nutrients) dea 3mERN & Aeifad (aseptic) 3@Far & Femr ¥ I & |
Staaagas (biosenors) # 3raXad (nearinfrared) ot g8 JaRweex & fAafeaa
A H TG TeTd I & |
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facliss fhuas (Stirred fermenter) 3 & 4 liter a1 3if0% 3R & g T&d & S

3cUIGsT ATl & AT 8 Hhd & | SAWERMer (Laboratory)® A 3 drell

fhuge 1 ¥ 20 offlex d& FI &7 aTad 8 Tehd ¢ dUT Hiad (glass) IT T & aoF

A E | FGATS AR & JIRTFX AT T T T S g a gid & | =T 6.1 7

T IRFHS SlaRuadel T WaeT &t 3% § (large- scale stirred fermenter)

fohuger fr AT ulthar & AT ardt &1 A g TRl

(i) & F AdET (uessel), FATAT FT & &S AT T FH 7 3T T 3T g Hr
gleil IIfgU qUT-oFe AT deh A A g favaweiT (reliable) & |

(i) 9T (culline) & dIATT AafeTa e & 3R giawr g =R drfes dade
¥ d9 & TR (transfer) frar S I |

(iii) Tt @1 3T ¥ F AT (stirr) & Faar #§ 396t ger afge |

(iv) 9aTCT AT H HIUA H 3TdIele] [Hcllel Sl cIaedT glel a1y |

(v) 9T & ¥ FaRTFT &I T (operating) A TGEAT 9 W (range) &
IRT |

(vi) ph ToF T garr fSEd "o # sfood (desired) AT MERISHAGAR phaht
faRa fRar s & |

(vii) Ifsham3it & T gaTcd sgam (suitable for a rang of processes) |

(viii) JIRTRITST A1 e Aw T F 3c4ig A Iel (scale up) H T&H &l |

IRFT & T FRF ¢ S fhvaes o FF Td W 3T 391G dglel H T&TH g |

6.3 SaRTFRT & YR (Types of Bioreactor):

frarfafer (Process) 1 31T & 3gaR gA fhvaent & e amei & a1 ¥
g-

1. agdT (Aerobic) : ¥ 7T UFR & § -

(A) THE Ha¥T arATeex (The Batch bioreactor)

(i) 3F9eR g g9AT Sfg Ruaet (Impeller Air Injection Bioreactor)

(i) ear-smaEar SalRweex (Two- phase Injection Bioreactor)

(iii) arg 3fcud SlaRuaex - Aess f&adT (Air lift Bioreactor- stirrer absent)
(iv) faeis® ¢& 9aR fhuas (Stirred Tank type fermenter)

(B) &dd faeliss fehuaes (continuous stirrer fermenter)

¥ IHR &F g Thd &

(i) @I fFyuefas (chemostatic)

(i) ger ¥+ (terbidostatic)
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3alguT

HieAITrer 3ufRIse STer e 7 forwd @i o & ygea & (Industrial waste

water treatment plant using activated sludge tanks).

Bfea colc *ie fhvass (Perforated plates column fermentor)

(C) forrR fohuaer (Tubular fermentor)

za% o a 9HR & -

(i) g&Fsifas R (Microbial flacks

(i) garAstfas Feer (Microbial films)

3ETEUT - HURAISE STl JaetheT |

(2) gy IERTFeX (Anaerobic bioreactor) - fdeliseh wa arg I 3raRTehdr
oTel

(3) 3 g¥yT fFvaw (Soild state fermentors) - & JHR F &0 & -

(i) fa#= 3mgar s fhvas (Low moisture solids fermenter)

(i) afFad arF fvas (Suspended solids fermenter)

(4) rege AT arAwee (Immosilied cell bioreactor)

(5) afad AXr fFvasw (Fluidised fermentor)

(6) T9veaT sTARUFX (Pulsed bioreactor)

(7) 9eprer siakuaeX (Photobioreactor)

FS AgdP! g AT StaRuael (bloreactor) dF st

(A) sifawreia Irafae o&for (Biological/ biochemical characteristes)

(i) IIET ST 37adT dF (Aerobic versus anaerobic systems)

(i) The FaAF TATAT Fa (Mono versus mixed cultures)

(iii) vperIRIbT I H  SgHIRAT H@gad (Single cells versus multicellular
aggregates)

(iv) Uehel SeTTH Sg-3MURT ATeTA (Singleversus multi-substrate media)

(B) #ifas ufshard (Physical operations)

(i) FafFaa s Aegdied SIfAw (Suspended versus immobilized cells)

(i) gfera saia forRaehed 9fshare (Dissolved versus immobilized enzymes)

(iii) & s F@aq 9fHaAT (Batch versus continuous operations)

(iv) Tl URT SI1H eFafshd 9fshemy (Single stream versus recycle operations)

(v) EeleTelier SeTTH 3rgerereiiel 3R (Soluble versus insoluble substrates).
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6.4 SiaRUFey Yfhar ud Ha¥d (Bioreactor Process and

Culture):
Rrvasr 1 R & gewsa Bl Sieel e uEd @ arg B Rt
HUHRET Y I Feieleh el # Jaol d §, 36 Uihar # FEAsNd Hefss Jard &
Solaelel FBUT S 30 Ty I 3uARN (valuable) 9erd & seor &0 & | I8 fFuaa
gfhar O, # 3qufeafa a1 w7 3ufufa W R & § | 3@ 7 Ig wfear a9
3SR & UET (vessels) 7 &7 St § oo sraikuaex a1 fhvas (fermenters) sgd
g1 Y 5T FF & 319 & 30 & YR W SAFT 17 @ AT J1ar § S vdaied &

T vddter wefeex 3nfe |
motor {ttecerett
Weecenth

e =
(4 t

culture or ‘~--..,}. o pH probe

nutrient addilion —p —— ¢
B o S
R/ ! \‘\rw dissolved oxygen probe

N _.._._L,_._\
sample ling —» <. e T -Hh
=« ot ——3—+cooling waler outet

. .
N\ Y-~ o
valve el
e Gt
1 e l S J
==l - — N

é _ ﬂ
T NS e
e | R ~J
. ST, ,"LNR impellers

lemperature sensor
and control unit

— cooling jacket

M}— biosensor unil

cooling water
infet —» {{

’ air inlet
’-| .

air fiter

l harvest line

& 6.1 :3ite@fF frvas e gawshal #1 e (mass) wate fFar smar § |
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gl BHecl /fhudent T HET ®7 ¥ o1 JehRT # dTer 91 -

1.

feis® &F fdvas (Stirred tank fermenter)- I AT & ¥ fhvaad &
RT3t & FH AT & STH U d9Y ool (vessel) & gt X so¢ g & | 58
T TR% (side) Th B (opening) &I & fSIEd Wiveh HIETH HT e STold & |
=g fhvas (Other fermenter) - SHHA TFallssh T AT gl & | STH ool &
MR & gl (sieve) & 3 varfRa H arch & | TR ga1 F Foge Awea § |
d HIET I 3W AT AR qgAa g T e § dAvh FaUe o qgaar o |

3¢ # fhvae (fermentation) # o il YR & Ha¥lal A H 37d §-

1
2
3
1

. "Hg "ay« (Batch culture)

. gdd @ayg« (Continuous culture)

. 9If¥%a ¥ a9« (Fedbatch culture)

. ®E® ¥a¥e (Batch culture) - & Had«r # geAshdl & gar drfad qerd &

36 g H Wk gd € | I3 v AfRed ofg = o & S 3@ 9 a9
ATEIH JAT FEANT 1 ATl o § | 3 747 ALYHA T FAUA 3Tl § 3l AT
ACIH # &1 @O 31 ¢ g | 3cUIG HI 3G e Ry ArewA ¥ fAsef¥a
(extracted) #T o § |

Add §aHe - $© HEHAONT Hlg FIhRS 9Gid AMAd Fa d AT T TH
AIH H d9 deh 39 (grow) Id g, I deh foh ATIH & FFET A9 ded
ASC S8 @ S | B ATEIA HA ¥ A I § T T 3T S § AT g
A ATETHA ¢ |

NRT ATCIH @AY - A T AGT A ATCIA I Al F $S FAT ALIH 3T
& | gE w1 Afad TFaeRT & Far S § | 38 geAsia dI ohaR
& el W § |

6.5 SIaRUFY & 3IJLYIAA gJ WY (Format to study the

Bioreactor) :

39T / ANy HEATFA(Research institutue) &1 sl ..o,
QT TEATT AT 9T (Address of the institute)............cccoeeeveveveveveeeenene.
dafas/cafaRima &1 a7 (Name of the Scientist or technician)..

IRARTEF T 7Y JhR

(i) argdT (Aerobic)

(i) 3rardT (Anaerobic)

e YeTs & ScutesT & e foram o T ¥ -
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(i) T 3CUET & B Fooooroereeeeeeeeeee
(i) PTETeIh TGTAT & IAGT H.ooovveececee

(A) gHg Hadle araikueey (The batch bioreactor).....
(i) SFIOR G SARIA FATRTFC. oo
(i) EF-STaEAT SIFAT SARTEF ...
D BT LA 1 o

(iv) [aelis® & g 3a RTEFET.iiccc
(B) dd faeliss fhvas (continuous stirred fermentor)

() e w¥fas
DR CERIGED
(C) AfeidR fhvaes (Tubluar fermentor)

() H&FAafdd Wd IhR

(i) geAaifas el JaR

AT SRTFX (Anaerobic Bioreactor)

3 3aer fhuas (Solid state fermentor)

4. faege HIfAer srRTEeT (Immobilized cell bioreactor)

5. gfad 98 fvas (Liquidised bed fermentor)
6. ¥TOveod IIRTFeX (Pulsed bioreactor)
7. g1 ST (Photo bioreactor)
(7) FAT SaRuaey d -
(A) Sifae / Sta Tarafas oefor (Biological/Biochemical characterstic)
() IIET §ATH EFAT aF
(i) Tl S AfAT Fae
(iii) UehepI RIS ST g ITASIT Hefd
(iv) Uehel SeTTH §g IMURT ATETH
(B) silfass gfehamd (Physical operations)

N

w
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() TAaFad s Feaeipd HIfAw
(i) gfera o foRached (e
(iii) ST I T 9fehar
(iv) Uehel URT SeATH GoT:Afshc FishaT
(v) Gelolfier SeTTd JTeelereiiel TR
(8) 9HE ¥ § g Ruerer fre Ufehar & &1 37 WT &
(9) STARTFEX FI &TAAT (CAPICILY) v,
(10) STARTFET BT FATTD PH oo oo
(11) TH F AT T FEHATIT v

grEenfadt (Prescaution)

—  oTF Y 39T AGent va ATAT @ aree aY |

— oo iR @ 3gEfa & fRdl avg ar I @ a1 o |
— A« (menter) & garT & T et T areT F |

— faEleRoT (sterization) &T €47 W |

— O AT foeg wiernd 3fe & RAfegd (label) T & |
B &1 sgfFaera S« RY (Individual details of the students)

ATTT (MENLOI) T FTH .ottt s bbb
YT H GG 32T (Main objective of ViSit) .......ocovveriviveieee,
ey feoaoft (special commENtS)..... ..o,

6.6 33l TEIH UlhdT eI g UT 3&Arer T AT (Visit

of Bravery to Study Downstream Process):

6.6.1 9R#mT wa ug (Defination and steps) :

33 T 9fhar (Down Stream Process)
Ig UhH Hig TAAT Ushed gl & ael Ig Tohdl U r fohuael T gfchar H fAsevor
(extraction) Ta gfgaor (Purification) § | 38 & g W fdae, Safda &
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Y WA 3T vd oig ey nfe i SRRy 3ads § | I8 YEA
fpuasT aoelies & Sgd AGcaT & |

g% faT Aregd ¥ 9erd fheey IR & ganr faswfa frar Srem & | gewsiar &
canT wifad Ig yery e # 3curfed gidar § Weq a1 # AegA #H [Ashiivd g
S € | gE% T e ug §-

gerd ATETA (used medium) & fee 9UX ¥ ey XA § AT YgoFd HATETH &l
3= aIfq HEgrST § FEYFST FF AT Sl dRiad i & |

SIS 3cUTG ATEIH H T g AR F & T ar 3T foIT HIRAHT Hr arsa (crush),
@A (homogenate) #¥& 3clg fiehred & |

$H& 91 3cU1G H g (Purify) T & AT SAaIBRAd, HACIH Bree heet
(Membrane filtre) T2r fheceliaor ST Afear &9 o § |

37 DSP (Down Streaming Process) ag 9fhar § foad gy & faffie=r et
% CART dIR & AGUART TATaT SAar & | 38k 3clar 8 Giohdl H FHIA A
gt gel & @ & 3cug A HaT A T FA & |

6.6.2 TUealgel 99 & UK U«q ufkar (Types of Alcoholic Drink and
Process)

g T IR 9T yerd S arse (wine), TdIR (vineger), ST (Beer), SUET (brandy),

faEhr (whisky), T (rum) 37 3efw ¥ F fFvad & @Rt @ 19 § | O

HAZAYUT UfhaT (Process) T4 30 WFaledd J&HT RO 6.2 # G aw § |

¥ (Beer)

dRR F 3cUed 3¢ (grain flour) W dsnARAEE REAET (Saccharomyces

cerevisiae) T fhar & faam Sar § | I8 g T 3®F AN (acidic) vgfea Hr

gl & | QersiTl (Pathogens)) ¥ J&d gl & it 387 Fo© AT A

gfageHAsifa® (antimicrobial) ZifAw o o ST § | dRR 3cUEA § FT Agcaqu'

ug et §

— St & g« (Barley grains) a1 3T ¢ (Potato tubers) &I 3{gor & T dar
A & FifF 3T IFIOT (germination) F TG TR TeoligAT H 3cUIGsT &l §
S TerT T Ivufed wa H TEdr Hd § |

— B el @ 3T ST Rg T NHT (ground) § FUT BT UEm (hot water)
ST 67°C R a1 o § |

—  ¥% gfad §ARN (homogenate) ey 319 $& AT & fav 39 (boil) & faT
o5 3d ¢ |
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— 39 30 ofad (filter) & Far S. cerevisiae ¥ A & F@d oaFw
TIRUT TIATT d Hel-315 3iedss H g v | IJg ufehar a@mmr S.
cerevisiae & TIYUT (inoculation) & ATT f&eT 7 FeqoT g S & |

— 39 Bfad # $o Al & v 813 &d § a8 [ # aRusasr (maturation)
g g |

— Ig 9RUed R 3 BT off ST § dAT SHH IR (pasteruistion)
140°F IR arHaT 15 fAfae & fow & § |

— 3O 9fhdl & dI¢ Ig R SOk & SdF ST ¢ |

IR & AT ®F & ar AN F §ier S ar & | Large Beer T Bitter Beer, Large

Beer & AT dwAHNE Feasiaiad  (Saccharomyces carlsbergesis) &

canrT forar Srar § SefeR Bitter Bear & f#AToT dpsdd fARfades ganr fRar

ST § | SAWieh §9 ¥ 3cATied dRR H oEmeT 4 gfaerd ofder Teshlgdl 9rar Sirar

gl

AR 6.1 : F& 9T Gl H ol Y gfaerd AT

S.No. 97 TR gere TeRlEd faerd
Beverage Substrate Alcohol%

1. dR (Beer) gl (cereals) 4-8

2. NTE (Wine) 3R W (Grape juice) 10-22

3. HIsR (Cidar) A F1 8-12

4. sUsT (Brandy) T (wine) 43-57

5. faEhr (Whiske) gl (cereals) 51-59

6. IH (Rum) HArord® (Molasses) 51-59

7. ST (Gin) e 51-59

AT (Wine)

NI & 3cUGeT & foIU Acaqul g 39T+ U el @ -

—  aTT U 3RY T I AT ST |

— 39 38 ™ (Juice) # T fHvad (fermenter) A TUAART fFar Srar & aar
39 39 de (S.cerevisiae) d WA (inculated) foar STaT § |

— 39 3T@H SO, (sulphur dioxide) 3\ warfga (Pass) & &t & | 9w
3ueREfid (nanalcoholic) F&#Asha ase g Sv |

— 379 Ucdlgd 3cUGT & OT g I & a6 §df §5 IR RIS & 2-12 Afgell &
fav oI5 fear Sar & |

— URYFT TR T H IR F S97 F v ggTr @ Srar § |
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39 W F GIEY (flavour) FT ATT HROT 38 39T XA Tehlgel (terpene
alcohol formeer (linalool) Te SRAT3I (geraniol) & &ROT giAT & | el SR
(Red wine) # fvas 8@ &H Toehlgd AMAT JFd 8T & |

ARON 6.2 ;| F& AT TG 3% 391G

S.No. Source Name of Process (3cU1g)
Organism Product
1. Ripe grape Saccharomyces wine
Juice ellipsoideus
2. Marsh grain Saccharomyces Whiskey
Of corn, rye Malt cerevisiae
3. Grape juice, Peach,apple, Saccharomyces Brandy
Orange cerevisiae
4. Malt extract Saccharomyces Malt
cerevisiae Beverage
5. Cane - Molasses Or beet Clostridium Rum
MOLASSES saccharobutyricum

6.7 U¥ Yardi gg DSP & @M (Outline of DSP for the

Bravery Products):

TedhIgd 3cUlca & folT 93 3R & fhvas (size 1000 to 1.5 million dm?) =nfiRT
| 3T FR@ET e § -
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Pure Culture

Growth Medium (gf& #Ameas) of Yeast
Larger fermenter (ST f&va®) ~<——— Liquid broth in
Inoculum development (€39 %) flasks
- -«— Temperature
Production pH
Fermenter
-«— Oxygen

Cell separation from culture liquid

(@RrERT &1 HelF g9 I @)
Filtration (®T=)

» Biomass of Yeast Cells

(@R &1 I99R)
Cell free supernatant Washing and drying
ET TG AT
lProduct recovery (TS HIf%T) ¢ Ll )
Used for effluent
Alcoholic Product treatment or as single
(TepIEell IUTE) cell protein

T 6.2 : e ¥ vedsfa®w 3cUEl (Alcoholic Products)® 3curger 1 TR@ET

6.8 UY YSrAT & DSP 3HEIIST g WY (Outline of DSP

for the Bravery Products):

SI3AEAIA dYT HUREIA THEIOT & el & fav Awead! 99 3g@WT & A1 FT
9’ (Format to visit of any nearest brewery to study down stream and

up stream processing)

1.

ok w DN

SleT-hled 9T Terdt & 3cdiesT fohdm T @I § -
(i) =X (Beer0
(i) 2RI (Wine)
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(iii) T (Rum)
(iv) Ta&hT (Wishkey)
(v) &% (Sake)
(vi) 37T (other)
6. 39dFd 3cUGl H Tl H wA T AW aren wEfAw wear ward.....

() 3R (Grapes)
(i) 9T (Sugarcane)
(iii) 3ot HT 34T ATAAT (Molasses)
(iv) gehecX
(v) 3fTe (Patato)
(vi) 3T (Other)
7. GihAT H &TH 3 dTel dTell FEHASIT (Micro-organisms) &l T H........oooeeeeececennne
(i) Yeast (Saccharomyces sp.)
(i) Fungi (Aspergillus sp.)
(iii) oIS e (Lactobacillus sp.)
(iv) eghIAESIF (Leuconostoc sp.)
8. fhuas (fermenter) I &THAT (CAPCILY)...cooveveeeeeereeeeeeeeeeeeeeeeeee e eeenenes
9. TRUGE BT ATTFH .o
10. TRTIGHE BT pH.ooccnessss s s

12. TRUGER BT MBI (SIZE)...veveeeeeeeeeeeeeeieieeeeeeeeeeee e eeees e eeans

13. 9fhaT H &H 3T g R_ffied 9al &1 HAE (step by step) IHEITT FHA
(sequence)..........

14. SR # oy & fOT S arel 30916 7 Toohlgdl ol Ifderd Ao,

HEYYAhcdl B FT FTFdId fGaIor
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6.9 HIWH T2 (Viva voce) :

SEATEIH UfchdT T AT FAT THSTT g2

Sta Ruaexr & aReT aasy |

SEATH Ufshar & faffieed ot & IR & Iasy |

Uehiglae U Yerdf & 3curee g HH A drel EASNal & aR H Iy |
SIARUFET & TRl T JUIT RIS |

o |9 D

.10 TeH I=U (Reference Books) :

. @8, 1.3 (2006) sTAFATATST, Fearol gfceaery, a5 el |
FAR TSN, (1998) Hise Fodeed HH FrRAICTHAdloN, AN afsaded, A |

N B
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SHIS 7
HITART TATeiintor fafer 1 gegeleT
(DEMONSTRATION OF CELL IMMOBILIZATION
PROCESS)

FHIE AT FA@T

70 3R

7.1 gEAIGe

7.2 Siar] SR g Aeweeor fafer

7.3 graenfaar
7.4 Alf@s T
7.5 Ty I=

7.0 332T (Objectives)

H SHIS & EIIA & dIG 3T ST Fohel Toh -

1. HIfAST HLTRIOT FAT §2

2. HITAHT ALTNRIUT & FAT 3YINET §2 T

3. YAWTRITAT H HITAHRT HATNROT hH YhR fohar STar g2

7.1 YEAASAT (Introduction):

fRgeliexoT (immobilization)ts AT wfhar §, T G (enzyme) am IR
(cell)aT 3rgererelier 3marT (matrix)& AT FARITGT & @ A &, owd 5 R
tg faeger aRTEufaat & af (e ar FifAen) 3r9e Heor a0l g 3w Agea & a~r
ofRfeT @ TF | g Usal H Fg O Aegelawor & arcud g, ol gifda uew
FIfEgeANa Rt Ry W@ § fAufia (entrapped) #R fgam ame, arfe
SHHT 3UANT AfSd e F & T | gade gy ACEiangel & 3cUed &g I8
fafr sga & FoR /Y § | 59 R/ arr FIe & ggpfas 3meaa & samr ST
Thal & | 30 YR HIAS H oFd AT doh STIATT Thdl ST Fehdl § T
FOGTH T & 3Teled] AT ST Fohdl ¢ | o9 Ruaexr # ff [_fdes qarafas
HATFATHT & T JaIT HT §g G&ASal &l folrdeiipd 39 H FHA H od & |

7.2 oA HIfr gqg  fe=eletor fafr (Immobilization

Process for Bacterial Cell):

39 &g A 3rargsant g & -
CaCl,, HIf$TH 3Tecilele, & HCI I, Siamv] il |
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fafer

1. 39 (broth) & 3fF F W SNA] § FS (E. coli) FIT & 30 &g FH &F o §,
S 28- 30°C W, 24 €¢ & forw T@r am=m &t |

2. 38 W & VAW A SAaT] RfRART F guew X foar Srar § aur Hed s
H AoFsa = a € |

3. 8 gm ®f3IA 3Mafieaic (sodium alginate) T 100 ml YT el H oL 3>
T AT w3, i @@ et TR’y (slurry) s ST |

4. PIAST AelFad 37 T H 1T X Teh AT 39 § Fer & |

5. CaCl, &1 "qcd fderdel seirey 38 g2l (Ice Cold) X o |

6. I e Jod Tl & e & AA & dg-dg < fg7eld CacCl, faere
H sl

7. 3H YR CaCl, aoder & FiIftidr Aeeasr Fr Mmfed (beads) T ST |

8. @I °U¢ §I¢ 3o MR &l dEY Adrere Tris HCL §HX fderasr & of of ar
CaCl, e geT &t % & |

9. el IRTRd RITAHIT ST IMfAHT A Tris HCL faerdeT F 40°CHR IRf&T +T

50 9fshar &g dreufsholATss Stel &1 39Aier off fhar ST &, WReg I8 &@r 3 ¢ &

Y PITASBT Fr A &T7aT e & ST § | ;. TR 39991 AT & =r § |

3TSTshel AreliIA BIA(polyurethane foam) T T 3UANET foham STTaT & |

7.3 gEufadl (Precautios):

1. SEv] §O¥ &H ¥ FA 24 °9¢ Ygol HAfId fmar =@r g arfer ST oy
e ahl

2. CaCl, T dqcd TdeldsT & &7 H o |

7.4 FHI@H 997 (Viva Questions):

1. IR AR T g7

2. AT g TG T STl aTell 3MUTET & T 07 glel <Mgu?

3. WIfSIA 3HTecilelc & 3emrar fohed TETTAT I AT & 1A H AT AT Hehl
g2

7.5 TeH I (Reference Books):

1. $AR, TAE (1998) AlSe FedeeH 3h TACHFAAIST, IEART TieaTeheled, FS |
2. fA@an, e Y Feax (2000) : UF IHocldicd BR WisHd 36 JoTpo
ACTSIATSCH Uh. UL gof . 108, UHA |
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gehTS 8

ST 3TRT A JHEROT
(PROCESSING OF DAIRY INDUSTRY)

P T TRET

8.0  3=F

8.1  UEAEeT

8.2  MBRT d

8.3 fagred

8.4  3TaYTS UGy
8.4.1 Hayd
8.4.2 3ffisaA®
8.4.3 3UFHIT

85 [

8.6  U&TT

8.7  wrawfadr

8.8  SIFAEIH UlhaAT & HEITA & oI 3T 3gAer v a1

8.8.1 3T 3¢ANT H 33T EEIA ishar
8.8.2 DSP & faffieet ug
8.8.3 DSP & ToIU ST 3¢IeT T ATHT HT II¥T

8.9 Aif@s veaT
8.10 HeH Iy
8.0 3%2F (Ojectives) :

3H 3PS & AT & IWd AT A 9rdar fF -
—  TromsHT G0 & gy T Iuacar HY FUIRT Hr e ¥ |
— TR s & SiTg 7 AT AT g €2

gy g & ufehar

— Y & DSP & & A all UG
— gy T IUAREr 7 Jg

8.1

JEATIAT (Introduction)

gy FT IUTEedT FT AT FAT ST 3GANT F fIv AgeaquT ufkar § | 39 & MBRT
ST 3T T TYURYT & F BIC-Bic 3¢9 & o I S & | MBRT (Methylene
Blue Reductase Test) Sfshar & Tarafas fhar garr g &1 Sifa aXeh 39T JOTdedm
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fauiita a & | I8 v weonsAr har & | ad fAuraele sof (Methylene Blue) &
BT IREdT & HUR W gy $ IPTaear gt Sl & |

U ¥ ffies 3curEl # Yg ®T A 9Ied T T Sffeel Uihar § | 36 uishar #
faffest g g ufhaTd & fS88 QU g ¥ 3= o 3curel &1 AT fahar S § | a8
9fhaT 313l TEH WMAY (Down Stream Process, DSP) &gdlldl & | 39 9fshar &
FIRIFT fawes, guaeor, AEwge | fasedur, degur, YfgHor va 3curg F e anfAe
g

8.2 MBRT S (MBRT Test) _

39 YT (experiment) &I AT RE H I ol & dIg T Ig < 9wl foF forg
TE T TeallSH S (emzymatic test) g $T IPTdear &l AR T § |
&Y &Y IUTACAT T TAC (WA & AT TheT d dMIhA T Hged FHST Hehel |

8.3 fagl=d (Principle):

Y & FAHA (sample) H Fgd 3fF AT A FeAohdl H AR IS S § oS gy A

3ufeud gfad el T Aegdr @ RN FF ad § | gER ersar H 3eRISle-

39T (oxidation-reduction) sTHe ST AT (potential) T FH Xl ¢ | AU s

T (dye) ST T RESFT (redox) I & T el T[N FJ-SY 3GIET (anerobic)

IR §&dT § | Uedr § AT gel gl SIar g | ¥g fAUSAS s Reaesr &

(Methylene Blue Reductase Test, MBRT) 3= a1 €fear fhed & gy aHaAr &l

JCTIT-3eldT Ugdlell H HEIT Xl & | g H A (entric) ST IT AFcieirerd

AfFed (Lactobacillus lactis) fAer 81d § | ¥ 9H@ S &I HUIRAT HL1 arel SHar]

IGr geFoNd & | 30 T (dye) &1 3rqges afd (speed) g & IUTdedT (quality) T

feifa & & |

Ig feRor e wR g

1. g 3quger 30 Al & glar & af I§ o o 3T o= JuTaear & qaidr § |

2. I 399aa 30 fAfAe & 2 gue & @ gar & aF FASR (poor) AT H GATAT
g

3. I 39TFT 2 § 6 °UT F 1T giar § A I§ A7 1 3T (fair) IUTEAT H
el g |

4. IfE YT 6 ¥ 8 ©UC F &I BT § o Ig FAHS FH 3 (good) IOTEEAT H
el g |
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8.4 3Ma—® Yery (Requried Materials) :

8.4.1 wada (Culture):

FTd (raw) UG URYAFHd G¥ F 3-4 FHA Sleg FA & a9 (room temperature) W
48 gu¢ (hrs) ¥ foT I@r & |

8.4.2 fd®A® (Reagents)

Methylene Blue solution (1:250,000)

8.4.3 3uaur (Equipments)

fASifAa Tahe arell qX@eAell (Sterile scewcap test tube) ¢¥FC TIF ¥& (rank),
fAeifAa 10-ml g 1-ml & RWue, % Mae IFa (Mechanical pipetting device),
37°C W JEN, §d T (Bunsen burner), &g W for@sr arelr dfeaer (glass
marking pencil) IT TATS g AT (Permanent glass marker) esd 3Tfe |

8.5 faf&r (Procedure)

—  AYYA WREATRAT W FHdl ¥ (raw milk) U GRS ¢y fowet RfFgd
H |

~ foffd e Tg@ o $EH 10ml gg ST ¢k T¥@ W for@r § &mar ar
qRRSSTS GY STeldl |

— 10ml g & ¥ I H s & AT off g7 I e 10ml & AT fde
HIA H o9l |

— 9% T TS H, [TFH dga F FHA W &, 1ml AU so F1 Ao e

— FW TFheT (stopper) TP €A & T X T 4 AT 5 IR 3eal (invert) HET 2T
Se¢ areX 91T (water bath) & T@T |

— WA (inoculate) T FHT THI Alc FET AT B Aol T TAHhe gl F THAT AT |

— 39 3 ¢FC TJed A 5 TAAC & fAT qreX a1 #H WA 916 H oo @] fAemred
ol | $o% 3ecl (invest) HET T G A T H 1@ &I |

8.6 U&IUT (Observation):

- 9% a9 AT (30 minutes) 9RATd FRUTSENT s &I IHUTAT 91T 3 ¥ 6
HUE deh WA § | 3T, FAHA FT oAl A The gl ATl § |

~ Ig §A9 IRoh 7 Repis axd § a8 Foa 7 aregusss gy # Joler & 9% |

—  U&TUT & IMYUR W Ig ARTT T & gy FH&1 9gd FASR (very poorr), FHAAR
(poor,), 3T (fair) IT 3BT (good) IPTEAT g2 & |
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AR 8.1 : g4 #Y IO AT §§ MBRT ST ¥ WaTor WROAY

S. SAMPLES RAW MILK SAMPLE PASTURISED MIKLK SAMPLE

No. 1 2 3 AV* 1 2 3 AV*

1. Reduction Time

2. Quality of milk

* OIF Th oA HT Th ¥ AUS W@ATGAl ol df 3o Arad (avrage) T#I
forgar |

8.7 dHrauMfadl (Precautions):

1. AU s &1 Aeraet 38 QT o &1 | 331 aRkond Fnfad ger |
2. ¥TC TP W oG (labelling) TE A |

3. MUe ¢¥e oy g vl 3T yer & ASffAa & A9 |

4, gAF & Remfdar @ &or § 37 |
5
6
8

. dTeX 1Y HT d9sha Ygol 37°C ST &Y ofdl |
. UE I W IE IPTEcdT SN ¢ o foh ARCAS (quantitative) S¥T |

8  SIEACCH UThaT & eI & o 3Iq 3T fhr Imar
(Visit of Dairy Industry to Study Downstream

Process):

8.8.1 3adl 3gANT # 33 FH ufFkAr (Down Stream Process, DSP):

— fovaa we odT ufshar & fOEd gawshal 1 fRam & garr qerdt &t 3w iR
39l et # g Sar § | 57 gEASAl o GaRT drad 9erd (Hed: IR
IT eRnIfA) 57 fhvas gfshar & #1971 oa & 9T ey &t 31f9es 3uAeht sara
g

— f¥vas s (Fermentation broth) - Ig T& sgd Sffeel (highly complex) fAsor &
S EH 85-95% Ul @ 5-15% 3ffdeld 3T (undissolved solids) & | st &
IS AT & GaRT g d e gerfda glar § | fhvasd & &g sy & 3curg
fARTelel T g FA T A fhAT ST § T§ Teh oFaT T Sffcel ThA & 38 Down
Streaming Process, DSP &gd & | Ig UhH 3cUlg I Sifdehdl (vitality) o
gl (heat stability), TTegar T Teasar $r AT (location) T R ar
¥ | DSP & TN & U Ug W FS AEN H 3G H 5 @l § | a8 &
Fol Hod HT T 50% S H @I g ¢ |
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8.8.2 DSP & fafé=w ug (Different Steps of DSP) :

fhuae 1T H I 3G HIRAAT & oo (e HIABIT) IT e (SIRIRABI) &l

Tod ¢ | 3¢ AT (isolate) Fa & AT fFe=T g & 370 § -

(A) FRIRAT fages1/ geaT (disruption) & IR TR § -

(1) I (Mechanical)

(2) WEIfA® (Chemical)
(3) #ifas (Physical)

(4) TealgHI (Enzymatic)

(1) Iif¥&F (Mechanical) ¥ &FT R § -
® mﬁ?ﬂ@‘-r AT (Homogenise)

(i) Wreafar (Ultra sonication)
(iii) T&fAeROT (Freezing- Thawing
(iv) i3 AT fafer (Bead mills method

(2) WWRIfAF (Chemical) - 8% &7 yR § -

(i) 3T9HATSTH H 9INET I (by using detergents)
(i) 8T 39aR & (Alkaly Treatments)

(3) #ifasd (Physical) - TRIEROT gId # IRadeT & (By changing osmotic pressure)

(4) UeasHAT (enzymatic) - 8% AU ATT TeallgdA S -1, 4 Toldcrasusd (B -1,4
glactosidase) & & o= ST ¥ |

(B) B-gd I g0l (Solid liquid separation) : I e YR foRar Siram & -

(1) BT (filtartion) : EH el YR & fheex A & o I ¢ -
(i) gHA arelm faara feeX (Rotatory vaccume filter)

(i) 37 feex (Drum filter)

(iii) Telc T A fheeX (Plate and frame filter)

(C) A=SIFGST (centrifuge) : 319 Sfaid UeTd &I VeIt hAT ST § A1 Ig a9 FHA
forar SITr § o ey &tet &1 yfhar 3T R @ 7 g3 & | Weaugel &
et yaR § -

() STEhe AegIogel

(i) TIEOR T3 VeIl

(ili) SgereT eI gsT (Multichamber centrifuge)
(iv) f3Fh-F¢F Aeairger (Disk-stack centrifuge)
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39 3cUEY & DSP A &IH I+ a1 Ug
(Steps of DSP in Dairy Products)

Fermentation

Broth

— Mechanical

Chemical

Extracellular
Products

Intracellular

Cell

Products

() Foaming

Disruption

Physical

— Enzymatic

Solid-liquid

:—» (ii) Filtration
Separation — (iii) Floatation

|

~™(iv) Extraction

(i) Evaporation

Concentration

|

<

(ii) Ultrafiltration

Purification

I.—-> (i) Chromatography

|

Formulation

(i) Crystallization

|

Final Product

< Direct
(i) Drying <

Indirect
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(D) fess¥uT (extraction) : ag 9fhar g ora@d JifAF (compound) Ir IR F1 Fag
Te fAHOT A1 HIfRAST A 39T fomar S1ar g |
(i) ga-ga TTsdYoT (liquid-liquid extraction) : fRET 3cdTg I 37T T & foIT
famor @ 0 e @ fRar FRaeT e 3cag Eiaar geerRie (soluble)
g, ga-ga Ashyor Hgarar & |

(i) STelrT gfauraeyr fasshvuT (Ageous two phase extraction) : Ig fshar sifRre
a7 HIfAAT AT (cell debris) F TeaAlgH GUF Flel & HIH 3 & |

(E) TI=gUT (concentration) : 39 Sfad & Alfegd fhaT ST & | I8 oF yR & o
ST 8-

(a) arUIcHSIA (Evagortion)

(b) GfAEIEsT (Ultrafiltation)

(a) arACHS - & ThR & @ § -

(i) s= (8HE) 3mHd« (Batch distillation)
(i) ¥|dd 3mHd«T (Continuous distillation)

(F) Y01 (Purification) : 3carg Fr wifta & v feawm afssam 3earg & figeor
O grafeud § | g8 Yigaor Uik HTT &9 & FACIH garn @ Sl § |
PRI & T ghR § -

(i) 3TTARMNYOT HASTHT (Adsorption chromatography) IJT IR HIFSETET (Paper
chromatography)

(i) 3TII-TAfAAT FHASETH (lon exchange chromatography)

(iii) STeT URETHA (Gel permeation)

(iv) TFSGAT hIACEMHr (Affinity chromatography))

(G) 3c9Tg T (Product formulation) : J§ DSP & 3ffedd dg g o9 af kg &I
It o T ST § -

(i) TohEcaliauT (Crystallization)
(i) *SehaT (Drying)

media
UF/MF UF[DF ==
- Product
%
Cell Concentration X)W Concentration

Harvest  Separation
Chromatography

T 8.1 : FANITR FT SFATAH IfHAT H 3TN
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* Biological tissues * Animal cell supernatants
* Microorganisms * Biological liquids

pin

D_

Extraction * Homogenization disruption
* Clarification

* Precipitation

* Ultrafiltration

* Chromatography
* Electrophoresis

Separation

Purification

Pure
Protein

7 8.2 . & & figwor (DSP) ¥ T F&g i wal i suvar

8.8.3 DSP & fau 33®f 3g@er i IAr & YR (Format of the study of
DSP Visit):

3T AT AT (Name of the Dairy).......coeeveeeveveeeveeeeeeenenne.
3T AT 9T (Address of Dairy).........c.ccoceveveuennnne.

ER R U e T oo B £ e T A B 1 OO
3cael o fAATOT 3 HTART® TAT & AT oot

© © N o gk wDhE

() =ifw
(ii) Tarafas
(iii) sifrm

10. TITFE B TP ee. cores oo e eeee e e e e
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(i) 3NIHATSH 1
(i) & FTEAR a
12, FHATE (PRYSICAI)....ouieeeeeeeeeeeeceeeee ettt n e,

(i) BTt
(i) gF=T arelm faara fheex
(iii) 37 freex
(iv) Toic Tad % fheet

14, TEFGGT BT BN .ottt
() srehe A 0
(i) TIEOR T3 ATt O
(ili) g FaT VSR O
(v) foeh-Tesh St [

15. TASHETOT (EXIrACHON)........eceeeieeeeeeeeee et eeee et en e
() sa-ga forsseor a
(ii) ST EfavTaET fradoT a

16. HTegUT (CONCENTIAtION).. ..ccet tiiiie cer eereeieeeieis ceeeeeeees ceeeeeeee e
(i) arUIcHSIA (vapoation) a
(i) RIS (Ultrafiltration) L]

17. YREHTT (PUMFICALION). ...
(i) 37TV SRIACTATH
(i) 3MTA-TAFHAT HIFACITHT
(iiii) STT-IRITET HIHCIATHT
(iv) HFIEAT SHIHACIIATHT

18. 3cUTG Fellel (formulation) T AeRT.......c.vcveeeeeceeeeteee ettt
() FrEedieRoT (Crystatlisation) L

(i) PIFOT (Drying) a
1. BT & FiFddld AaRoT (Individual details of the student................c.ccceuee.....
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Y I B ) B | = PPN

3. TAAT BT AT H oo

S X LIS PR

ST L= - FO OSSPSR

6. IO / HEUT BT FATH...oooiiiiceceeeeeeecieeeieieieeeiee ceeeeeieneseeseseseseeeaes

7. ATET (MENOr) T FTH. ..ot es e

8. IMET &l YW 38T (Main objectives of ViSit)........coovveriererieenn.

9. a9y feequft (Special commeNts)..........cccoveveeveeeieecceeeeeeeeee,
BT & GEABR ..o
1 1
B3| T P

8.9 HI@+ 92 (Viva Voce):

1. MBRT Sifg & 39 FIT AT 87
2. MBRT Siig &7 3237 F1 §?
3. 3¢ 3T A DSP & fAffiest =0T 9z |

8.10 HeH I=U (Reference Books):

1. &g, .31 (2006), STARFATS, FHogmol gfcear, 75 el |
2. FAR, TTSL. (1998), AlS Fodced Hh SAICFAAIST, TEAN afcadmed, AG |
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gehTS 9
319, sfafdceid, Fuia [ATdesT dar 39hegehIoT

&I 9T (Demonstration of Dialysis, Elicitation,

Flocculation, Sedimentation and Centrifugation
Process)

H1E F FTRET

9.0  3=F

9.1  YEATEeT

9.2  3iEa fafr &1 uede

9.3 sfafdces [ F1 g
9.4  FUid A &1 yedle

9.5 favdea Afer &1 ggeer

9.6  3Thograor fafer &1 ggeleT
9.7 Hif@® ueT

9.8  eH Iy

9.0 332" (Objectives) :

1. 3T 3Hs A 319 e _fy & vy F graffie SeRy urea i |

2. 38 gHg & 39 sfaffcus R_fY garr gfadias AcEionse & 3caea & s A
9T AT 9Ted Har |

3. IUE SHIS YR 30T AT T 3191 awwen |

4. 3O 3PS H T HATUGT TUT 3Thegla0lT Hlad hl JIARRMT Ay & a9 gr
a3

9.1 Y&AMASAT (Introduction)

Sta diedfidr & gauTeT 7w ghR A ARt &1 gAer e oar § | s 9HE

g AR A go R Rrar d e sa s A P s & | w=

Sla-sleafad & furdt & s @ AT v 398 J3 U & IR #A Fqr

ST glell =RT |
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9.2 34igd fafr &1 wed’d (Demonstration of Dialysis):

9.2.1 3227 (Objectives)
TAIRTAT | 3Agd [t &1 el e |
9.2.2 fagwa (Theory)

sfafad fafr F oo a¥ecs aReT Biedt & Al O/t & Aad ¥ 3o R
(solutes) WaTE & & | TIcHS TR f3ieell shadl BIC AU & IR &l &l &
AR a3 U3 @ AF oA § | 3EEOT F al W AT WE G § NsT AdS A
safafag frar Sirar § a9 W fr T = (arterial blood) # & I&Fd & AR
YATg Ueh 3URLOT H { AT ST § | SHH Tk o FUseiigpd (coiled) fAatheT sy
ERfATAT el o9 gidr § S IIAcHS URIFT Bloall & &I & FI Fdl & | Tg
TTAHE el &d # AlQg BT 33T o IRAT AR 7o F Td T TR
fAerer &t § Req 92 3073 Sy A AT 3R T F T A & @A S § | e
YR ST IFd T YaTg 3 oIl ¥ HAAT AT & af Ig &Fd H F fader dear 1 geer
H A AT & | 3H ool & IRT 3T TH fderdeT (solution,) &I & oY sEesde
(Dialysate) &gl ST § | J§ SEdSdC U STelld [deldel (aqueous solution) giaT g
S wa & #Algg @l gcF F9eF (isotonic) TGl el 8ld &, Weg Hls o
39RISE 3cUTe AGT BT | 37 YR 3UfAse 3curer fI Alegar ad & 310« gidr &
3R = FRUT 98 T ¥ [AFd searsde (Dialysate) &Y 31X 31T S0 &, 3edd: WK
¥ 9T AP AT |

9.2.3 3f@a @AM (Materials Requried)

250 fAeelley & T, 12 WG olell, 37UIgsT Tl (dialiysis tube), 3, 1 wfderd
T & g, 10 gfaerd 7@ e, 5 gfad difsad FeRes fSods, 3
Ug dAfsae 3fAFHF (reagent), W Add H 0.1M Rear Agee o, 3gd I
(Distilled water).

39 el (Dialysis tube) - 3UIgsT el STl H Teh 37 URIFT BAeall & TAGT HA
FAT &

9.2.4 fafr (Procedure)

3 AT # T, T AR AIETA FaRES (@H76) & fGager #f g Afodr 7
A Y SR & 91T ol § O Se¢ 3gd S & @7 Sar § | 916 # 37918 et #
Y 7T Grell A AR 3T ofel O 3¢ @ = a1 3 @l B dAfsae dfhwds,
IR 3fFEwad IR Reax Asce Foaa & garT W@ J1ar § | 3R wE@ & I§
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T oFTT ST § T g 3Wgsd ool $I IIelcHAs URIFET Bieal (Differentially
permeable membrane) gaRT faEaRa (diffuse) U g 37ar &1 |

1.

HAIgeT sell T 200 mm ghsT FE o AR 3§ HGT ol § W qHY, A 9,
e s R @ g |

2. 39 T 20x150mm $I WA Fell o 3R 38 YT STl ¥ 31 6T g |
3. Mg Aol & ghs A dg § Feprel 3R 3HF T SR & 3 ¥ 38 YR d&

o 30A & Tl 9Ty aEY o HAehel UV | GEY SR & Goll & W |

39 3F Aol & 1.0 faud T ol c@ant 3T F 57 FF dh o | 39
8% IW 35mm deh 10 Fiderd I fdeidsl ST | 319 38 I 25mm &
5 gfaera Afsasd FaREs [ead @ |

37dige ofell & o OR & gAT X 3N GaNT 38 YR dg X o [Joaer @@l ¥
e o e 9 |

HAG el & 96X & YT Sfel GaRT 16 Y forad ameY Afe ey off s ar
faer e o g f 98 A% & AT |

3 3H el &I YT I § 3 981 WG Fell # {91 Fow 20 fAee & v @
S |

faeraelt 7 so@E, W AR FoRes fr 3uRAfd & Ad Fe g e adeTer
(Test) TT F&T0T (observation) &et greT |
FAf3Fe qdiaror (Benedicts Test)

1.

IR W@ Aferdl of 3R 3¢ AB,C,D F & 3ifdhd X o, 31T A R@eIell 7 31
STel & 315 g 3Tel, B W@ el # TophId &l 1S §¢ STel, C WA ol H T
faersr &1 36 §¢ stof 3R DIR@ el # 5 gfaerd WfsTd FRISsS Gl &l 316
& STl |

s Tt W@ At & IR §g sAfze 3ifAFd A 3 3R 37 3= /e Fen
o

gl W Wy ol H AlS(E fderz=il & @i & #Alc T o |

4, IRT @ Al & gle- drex ST (hot water boiling bath) & et s & fow

WS |

5. di fAdC a1g g Tt @A T 9T dgal ST |

3o T @A F Th NG 3G o |

AT 9iator (lodine Test)

1.

2.
3.

IR RGATr o iR 3¢ 1,2,3,4 A1AT ¥ 3ifhd T o, 36 Igl HT g RGeTeir
1 #H 316 §g 3Yd STl &, 2 H T Forded dI 316 §g, 3 H W Fordet dHr
36 §¢ 3R 4 & 5 gfaera Az FaREs Goaa $r 316 ¢ 31 |

39 & WY Tl & T Hl Alc T o |

3o T WA A Th NG G ¢ |
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FARTSS YLI&T0T (Cholride test)

1. IR @A o 3R 3 LILILIV & 3ifFd & o, | @ et 7 3mgd ol
S ¢, || H TopE f&edeT & 33 ¢, Il # T Fode &1 36 §¢ 3R v #
5 gfaerd Af3aad FeREs e I 313 5 3 |

2. 379 gL W el # TH AT &1 §¢ 0.1 M AgNO#T 3Tl |

3. 39 & WA ol H 3T g dGolld &l Alc T of |

3HT9% garT fRA 7T 3Oigd & g Y T, T U9 FaRgs @ 3uiefa & v

ST &Y | (Testing your dialysis experiment for the presence of glucose,starch

and chloride)

1. SAAfAH el I NG fAfAC TF T # WA & 91 sSTZAC (Dialysate) I
JAfSee 3fATHAF & g1 Y (S T FW FAR—T ST JH §)

2. 39 39S At (Dialysis tube) & 3wl HlS[g Rl F Y dafsFe AfRFAF ganrT
GETOT T o |

3. 39 31 al el H R@ Afdl & W A Tge § I F W g5 RGATodn
AB,CD & W1 & fAam o |

4. 3dT YR ot fdergal (Dialysate and solution in dialysis tube) @I 3mAifseT
TETOT Y

5. W gU Sl T WG oAl 1,2. 7 3 § fAar o |

6. 319 SIASAC FHT GUETUT 0.1 M AgNO; ¥ X S T Fass wretor & Far am

7. IR Aol A Algg faes @ o 0.1 M AgNO; & T W@ o 3R Al
F Al FT LI R Afardt & fFer o

9.2.5 3gdws gAAT (Observation tables)
(37) dAfSFT qdaTor i daAwT FA,

F.9 | e qiamor TIRAF | T_RA A & 91 3ufeyfa & ar &
@ T @

3gd ofel

To[re faerger

T e

ASTA FoiRss Aeraed

oMW INIE

AIgT Al & 3eT &I
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(@) AET TheTor HY ATAFT A,

FH | AT gdefor T fAs sufeufa & ar

3gd ofel

To[hre faerger

T e

ATA FeiRss Ao

EIECIER

OO |A W INIE

3YIg oToll & 376X &I T

(|) 0.1 MAgNO; ¥ | TH8TOT &Y qallhe FaT ;

FH | AT gdefor T fAs sufeufa & ar

W | TFE | FH | FANES

3gd ofel

Tore faerger

T e

ATA FaiRss Aerasd

EIECIER T

oMW INIE

3YIg oToll & 376X &I T

9.2.6 HEUTAAT

1. IAf3ee fAeasr fader uard giar § 31d: 38 30 HE & 9aw F & & 3R 39S
gTUT T T T &I W |

2. I8 AfAFAS® 39k AT W del-aARelT 9« B ¢am S I ¥ Gl WY
T A AGT ST |

3. ST Y v fader gery & s F1 wRa gHT off Yt o |

4. g GEGHT Y HH H ol & GRUN ATH AR HBeh IYar wse A |

9.3 sfafdeesd /AT #1. weT(Demonstration of Elicitation)

9.3.1 3327 (Obejective)
gaeTRmer H sfaf@ess [(fer &1 e & |
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9.3.2 fagwa (Theory)

aier ST T o fohel Wb & TATeRUT GaRT 3cUeed delld ¥ IR § dl 96 3H ool d
& 3ok H gl AEeged & 3caieed & AT # g R &d ¢ | TIAETRIenst &
JuRids ®9 & ST UfhAT 1 GIgs T 37T 38 UThadT &l eAehel Slal I hIfALM Hr
ST & 1 @ ufkar @ sfofdews @ Sar ¥ | 3@ ufRwr #F 3o wfae
3cdstehi(chemical stimulants) &7 9T fhar Sirar & St sfaf@ieX (elicitor) Fged g
s sfaffem &1 v aifsd gfad Aceiensca & 3cuea & fFar smar & |
s gfshar W eer & 3l o ST § 3R danfas sk 3R &7 @d arer
FHETUTR T @it 3 o gTE |

9.3.3 e+ | (Material required)

3ieiFeld (Autoclave), SSHIAESIT 3@ (Lypholyzation Unit), €. Tel. #T. Telc,
MY dFR, A Hdreled FT SHIE (extraction Unit), Hifadhel T IFACT (forceps)
e d ¥, 9@, (P.D.A) #Af3ar, waATa. (M.S) #Hfsar, sdard, Hled TS,
afoer o sy |

9.3.4 =rEvumEt (Procedure)

s o # sfafdews ufhar i @ AT Toems S ¢ | 5v R & Gg g F

1T IS ACTAIASE & 3G Il dlgd ¢ 3HHN IIdeT el g, e 34T feae

¥ 38 T sfAffey &1 o TheT e § | 3T 306 Giaur & 36ER o a2 #

hd & | 39 vaeT § 3@ & 7 &F Fas (Fungus) T FIET ST ST I@T ¢ |

g 9fehdT & a)olr H qoT g1r § |

(37) FaF ' ANV F T F IR F=r

1. &ah H TIT I |

2. IIA R 9T FHdeh T YARRITAT & 3H9TeT dIdER0T (aseptic enviornment) H .
3. T. (Potato dextrose agar) HIfSIr W TIgT FY |

3. UItd Hadhl & ARGHIGIH & diced sof W (cotton blue dye) & W[ & Ig
fARad &7 o & a8 3 sToT AR & & uE |

4. T FY IS Fdsh HI JAIRATAT H FIGT HY |

5. 3§ TIfd shash @l Afeldeld H 121°C d9A Td 15 Psi W 20 fAfae & v
W |

6. 379 YItd §U hdsh HT GAYSHT (Lypilization) HT FOT &1 o |

7. Ig qUT & sfaffer & &7 & wer fRar ser |

(@) sfafeers $ir ufkar

1. 39 9fshar & Tafad diet FT1 scdlde (explant) & 9 & & & fordr Sar g |

81



N

3 Scdlde H GANRTAT H 3PS draraRor # A, ve. fAfdaw #& fFdwua

(inoculation) &I & |

3. 39 A R v AfFed s & MY Few F W 3597 Fog Griaafea
3cdeh THE) HT AT gem |

4. 9 HAF I T dF UL GFh $H W HIF § §e7 AR 5 ¢ |

5. TR A 0T 5 A FRPT AT IR A @ ¢ |

6. TH JAEAT H FaIksh H HiS[G UIYT ga1d (stress) #H 3T fam § 3R vt feufa
#F ST ¥ SATET AT F A Aelaoise #T 3cee Rl & |

7. 39 3o el @ AHTT X SAN g H 60 § 80°C dAMA 9 gu©r for Sirar
g | gEA F 91 FAH H GlAdIId HCEIASE HT Ak feleprel fordm Sar ¢ |

8. 3% Mo & a1 3 & v, @ I A ¥ A 59 W HEE RsHr SArar
g |

9.3.5 wmauIAAT

1. 99 UG Hdsh &l Il TEUle T Y |
2. 9@t ufshar fasiHilierd araravor 7 &Y AT Adisl e gl AR |

FIP
2
Fae & N1, Q. T Nfew ) Ideq &
J
U &Had PT DS & T §RT TR0 B
J
AT BIF P e N
J
U $ad B! Aeidd § 121°C T9HE 3R 15 Psi W) 20 HiFe 3 fog @
J
T BT fRAYSHT X SHHT of ura
2
g 7of & sfelier 21

(37) Faw 1 AT F T F R F=0
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%?\m»n_\g
HI=H woE, NEFT W) wadH
/
P g Do BT fmfor
}
e
m o W shifrer foea
'

g P T3 AR e 7 B

10 9 15 R9 & foT 3 daelq +R #
N

ey ag @ Ry ¥ s fdae
& ATEISE I BT |

/

HoTd B YD HX 60 | 80°C T W J&T o

/

fefhae AeEicTge &1 e ey &

/

AT W

'

I R % Besd 3R uRvm 3w
(@) sfaf@easr $r glrar
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94 30T [ F1 Y@ T (Demonstration  of
Flocculation Process)

9.4.1 3327 (Objective)
TARTAT H F0T fafer &1 geeeT ae |

9.4.2 fagwa (Theory)

30T (Flocculation) 9fhaT aigel Oell & 39aR #H YA gl dTell 9gd & Hecaqor
gfkaT ¥ | 0 URRAT H YT 98 FAT Ioad @iaT § S8l IR decd 3 @ 3R
306 Uh I @ | T RBYUd # FUTT deal (Flocculants) T 92T fhar Sirar & i
PR dedl & §3-93 F07 (flocs) #H dcol &d & 3o AT ar fAFucs (sedimentation)
EaRT 3¥ar B X (Filtration) J¥& & fom Sar § | 3¢ 9= & 399R (waste
water treatment) & 38 A &1 y=eT R ST § |

daferet o 30 A &7 yaheRrer # #% yeR & yedd fhar § 376 g J &
IS ST ;G A S @ E |

9.4.3 HTEIF HIHU

e (slip) (T RRfAF 9i3sT &1 SEAAT 8 A T 8), G i, Icely, &
g 7ol el Aguies [Aeivsy 100TATS (3) |

9.4.4 wryuUmet (Procedure)

1. et ReesT &1 10 9iaRrd 3Made HET 89 gany T o |

2. 39 dr f@eest &1 (31), @), (F) I AHfhd H o |

3. (31 [oest & 3ol Ao ¥ R T
(@) elest & &R o ¥ X ¢ |
@) Relesy A 7ggaT e & s ¢ |

4. 39 T qolvs felest @l s1ell 1T Bl & o ekl & dlg 39 9rwar b
st Reestt & T f 3R Fo 7 oo § |

5. 30 el & a1 (31), (@), () e # A hder Red SF@ T § 39 dlc
el IS 39y oferar § fh 30 fAsie & gftear qof &9 & =787 & wig & ar 3y
AT AT F TG Thd § Reg I8 &1 § W@ & 77 i da Roesr &
foT @ @ |
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95 fATuea ffr & wedsT  (Demonstration  of

sedimentation)

9.5.1 3227 (Objective)

ganeRmer H fA¥uee  (sedimentation) @y &1 uedw & ww. IR, (ERY™EC
QAU ¥T) HT IfhaT @nrT e |

9.5.2 fagwFa (Theory)

Teh d HIfAABT A FARNHUT (homogenised) Fah 38a Afficd geal &I gUsh
fFar o Fear § | o & RAffe gewl # gUHeT A fAeaed fafr garr
frar o7 Terar & | 30 Y & SRR & A Fr v afod 7 @ w F S o5
fear Srar & 3R o @AY 9 3@HA MU Scemal @ oAl W Ofar S g
IEATHYOT T & HROT UG FOR H Hlgg RGBT & A9, 36N T Gefcd & 3MUR
R AfoT § F$ W § FATAT § | ol FAR HORIT (Red Blood Corpuscles) ad
SR Hf0HT (white Blood Corpuscles) & 3f& ©sica dTell gldl § ST HIRUT ATeldhl
H ged fAger ¥ grcaeicdr § | 386 W TH Idell Wd (Buff coat) 2ad &R
SRS (W.B.C) &I FeIchl § IR Ta8 FIR Sl IR Tolloll I Fa1f gl ¢ |

9.5.3 3mag® WHA (Material required)

(i) ITIT FUe(Wintergreen's pipette) - Ig 30cm wFar ™Ye (Pipettes) giar ¢ |
At oRt ) & g eIt § 3R 3aer (diametr) 2.5mm T giar § | 5@ R &
o 20cm d& T &1 AHIfRd giar & sild 0 ¥ 3 200 d |

(i) ¥ AT &+ WA F T IF (Westergren’s pipette rank)

(iii) 3.8 gfaerd T8 Wfzaad Reee #r faedT (3.8% tri - sodium citrate solution) -
Jg Ts YfaEhes (anticogulant) & |

(iv) ¥ 3R g3 (disposable syringe with needle)

(v) TR (Rectified spirit) (90 wfaerd sA=Ten)

(vi) TS, Y 3ffeiFeld (autoclave) FT & TEY TS @ |

(Vi) ¥ dog el T SRIgl I (Rubber touoniquet)

(viii) 5 ml &T Fra Hr SIEr AW (vial) 5T TR 393 FT TFheA o9 & |

9.5.4 @EYYEr (Method)

1. e cafda &1 Aef@ed (aseptically) aked & RS & #Aceg & 5.ml =d
IGEACECHE!
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2. 39 5ml & Hid H ST Ml 7 45ml @d NS § S g X 31 of R J&d
& s8F 0.5ml YfdEhesd (anticogulant) 3.8 Ufarid es-AIfsad fcee st o
Ik TFd o Udch T o1 |

3. 39 JESNS oell (westergren tube) HF T AT T HX (by sucking) Ig 9T
(Pipette) 1ml d& IFd TIHR FT & |

4, 3E Al & ATUR FI IS g & g B 38 & & YR W @ & d1G @l
3% IW H 3HYel el g | Tl &l olFa®d (vertical) H# —AS (clip) Hr
HETIAT & ST T ¢ |

5. 39 Ush 6 doh gL Urd fAelc 9 1T & Alc & of 3R B 37 A1 & 3R )
TH P dIR X o |

3.0H.AR. (Millimeter/hr. <Age (in years) +10(if female)/2

araenfaar

g, TH. AR, & JIET I THAT TAe=T STal T &A= 33T Y |

1. 3R I&d APl & a1 Ifhar H ¢IF &Y ATl § aF §. TH. IR, & g T gl

2. UfRar & Fder FAY & 22° § 27°C dYAT 8l W 3OS TET 3 ¢ |

3. ¥E T W T fohdy it ROT & gaT & §eiged (Air bubbles) =gt 33 |

4., FEH 3aTF 91 Ig ¢ b Aol I Thgd AT IW AT sIdral Tl Tl 3TTar|

5. Ig o O I o O dde W Y& @1 37 ¢§ Jer fordt off SR T hdel o gl

9.

6 3Ubegaor A @1 yeH(Demonstration  of

Centrifugation|)

9.6.1 3327 (Objective)
fohdT TITURY & O & e H HThealeiul & GaRT IFAIIATI (hematocrit value)

Hed T 3Teheled hieT |

9.6.2 fagrea (Principle)

HUFEIRLOT ST THIA, HIfNPT TG 310k Sfig AT & gaene &5 #§ 9T gt
Jqrell Tk Hcded HEdQU! dohellsh g | SHHT 39ANT HIAABT 3R FHIfesion &
QUFROT H fRaT STar & | 39 9fhar & 3f@ie Aqdeary S (relative centrifugal
force) &I AT goTeh &I AT T IEcd g W W g § | o« frdr anfa g
HIFAGUT I H GART ST § of HIRHT geh AT aAGsT IONh & w9
HYFEUAH & UG H THfAd & I & | I FAW & FHA H 3HThfoganor Har
SITAT § d9 §ER FHTIRU Tolledm ¥ QU@ g oid 86 Tl § | JH7s & o 381 §§
dTel HiOIRT AT FIfIeT 3mad= (packed cell volume/ PCV) & &ITH & Silell SiTdl
g |
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9.6.3 3maeg® AT (Material Required)

3UhegUT REATHAT (centrifugal tubes), 3T9%eguT I (centrifuge), EDTA (SUTSalle
STg3TAeT a1 velifesh Uls) SO T Aefa |

9.6.4 qf®ar (Procedure)

1. 3Y%egUl ATl FI Hell R HTH FT o, g 10 dR o & Tl & Y 3-4 aR
YT STl & AH AT o |

2. ¥ Afrdr & gEr o |

3. TH SEIET (FARIBIA garn) fFY a0 g a7 aedes HWiR foar ¥ 0= 3R g3
HT A ¥ god &l B¢ I 394 § &d [AFe o |

4. 39hegUl ATl H UTST EDTA oa] Ucddh H o989l Scc SRR fAer ¢ |

5. ¥OX & A Afed HUhequl Afcl HI HThfegd Jod H MR 38 olITHT
3000rpm. (Rounds per minuts) &I dTel ¥ EIAET 30 A gemw TEd & ofrer
IFd HOIHT TSl & GUF gl & folT gaied 3mafaie 3dehegul do (relative
centrifugal force) 9T g ST |

6. 3NUhegll Iod & Thel WX ATl I A o | Aferdt & JA=r i 3R S8 ame v
HT TR HORT 3R 396 FW gooh el W AT Tollell T95¢ @S ar § |

9.6.5 3@« (Observation)

1. &R &1 3madaT
2. TollaHAT ol AT—dd
3. AT SO &1 3—dT

9.6.6 3mwed (Estimation)

PCV &I 30T o=t g (formula]) & garT dr e & -
ST HIVTRTIN FT T

PCV =
B hT 3T x 100

9.6.7 uRUmA

JFATIATR HeF T PCV=--mmmemoo- %

9.6.7 wraenfagr

1. g8 & %I H Ag I &d APed gFd TR & qFH o o7 ST 37 a1d H
e W

2. HIRS ¥ § &1 TR H ¥ gl S H 8T & IHIUT &Fd HIART
ST g Tohdl & 3R 3mger TEr gRome ured Sgr grem
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9.7 HI@® 92T (Viva Questions):

1. 379IgeT oToll &F4T Il & Ud dg ol HII Hldl g2

2. 3Uea fafr & safdee oligror, 3mAET 9defor U9 FeR18s 9eToT o 39T
gare?

sfaffex Fa gt 82

ASHIATSoNT Qs T T FIT THSA g2

3 U, 3R, AR 9. @ & @ A7 Fare?

foheel &l ufaTahean! (anti coagulant) & T FATST?

$ UH. 3R. & 0T H g I IATC?

Hash T TaYU T AT 9 RAr S 2

8 TeH I (Reference Books):
AsH faewsT wus SO fAFY (2002), “AarkFAlarey : ofde @y vws sAfST
EFATroter, . 3R A 9 |
Tsgs AT (2006) ‘A" : & AT TS 3T AAlcT=alion (e ST3eT el |
3. IR 59 3@ dAarca=iidien (2007) UGS - &Y. {VUT, TR - FGR atemeT
gfele |
4, "3RI AACFAATST AEfefhe 3ARST (2003), fafea F13aT g U.S.A |

PO | N o 0o ko

N
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g1 10
Sl 9T UG AaTl JAT T 7T

(STUDY OF NANOMATTER AND NANODEVICES)

RIS AT FTRET

10.0 3"

10.1  YEdTEeT

10.2 ST 3USON H ETTA
10.2.1 SAdArpreex
10.2.2 sidllcgs
10.2.3 SR

10.3 ol T gerdt T eI
10.3.1 Hrerssr Aargeredy
10.3.2 SHeRU aaT gery
10.2.3 W

10.4 #Hif@® gt

10.5 Tecdl I

10.0 3823 (Objectives) :

9 AT SHIS &1 32T ¢ -

—  Slelideheiter H SgFd gl aTel dardt &1 aR=yg

— AT gerat S - FidEs, sHCH, WA dur Wl & Hifas g taaf@s
O FT HETTT |

—  Sdideelld H YA R T @ 3YRON T JAT S - Adlegd, Adihreer 3fe @
gofe |

— wfesy # efda Y o= gt AEt & ale |

10.1 9&EAGSAT (Introduction) :

YR FAT H Aelidohelich o AdAdH FRRATIHT & TR-TY IcAYh A=t
fasra wta & 3mendid Thedr 9vd X o § | A Sfiad & 9% &1 H AT
Rt 7 fFEl §9 7 Ao, S ugrd v AAYFAA F 3T F W@ § | aFAq
H AAadwells adAT TAT H Tk YW HEIHdT §of g § | A arel Ay 7
AA dhelleh & APES IUANET Yhe gl arot §, S AT SAdel I 3eald Folled
TEANT eIl @ | oelHT & 3 GgId o - el PIASs, AaigHed, WEd
anfe Rafrcar e & sgaga & v 5 o ©@ § | sa% faRed S smia
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3YSOT S - Ay, aAeihreel 3fE o gAeT F o of W)W § | gEgd e H
W & o gt g S 3RO w1 quie fRar ST T § Saw RefiEt @ sa
w1 9O T AdeT ASPRT T dleh d 9red gF I | -

10.2 AT 3YAUN HI 3TETTT (Study of Nanodevices) :

3T I3 A et & aRTy Adidesies W IMUTRA 30N F FHIAT ST |
Ty & Ty #isy F R{effd R e gt A 3gaot i sy o & S W@
g |

10.2.1 aAaprser (Nanocopters)

faeg & gua geAgi gelieisex (daiehie) & TG 24 AdFR, 2000 F F IF |
3 Aty $HT TAT 1 32T AAT R A A & qgaer g | Ig 3uaor 3

IET0T & TR W § dUT PRI Ta2afaeamrer™d (cornell University) & daTeldh 50 W
AT FF FIW & |

fAfre wmy

R 10.1 A=tercex &1 R @sgor
$H 3YFUT H AT Th AWV F0T & A § 3H 3907 A Tk U1 & TAFH W
uifcasw gurw  (Propeller) T ifds Foed o@r gid § | aifds Hoed R &
FRHRAE - ATP & Foll H FIART H d 81 3H Fofl 1 3UANT oIl &N
35 goreh 9fd Ashs A T T gAR A 39T Hr frar S 1 3nh o F gEer A
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AeAlehced I FAMHI 2/'), T HN AT T FATfld FA A Hbeldr Tred ST g
gl I AT RN & HeW F A& A weH Rl o AN 7 oy ® AR e f
feer & v AgcaEt Iuafsyr g1 gfenfer g 3l ve URMFHE WoT § fEH oererer
400 JRIHAIY # § FHael Gid & W07 TR W @h gU § W AT A 38 3R
Jood HERLON T TdhTE AT 3TN s grod & forar e

10.2.2 s=regg (Nanotubes)

THET 15 I qg dATeie e Aellcgd $HI JGURUT A Fledieis &9 &Gar e
faeaeR & o dafas o v I FAeeR 3@ G & e yReEd fFr ¥ Waa
Ffaged gl & oo 3manet & q@r 78 ST e ¥ 58 AaARed T &Y Hr gorr
# e Aoy g1 T8l sote AT Fefas g ¥ g3m & Weg I a1g 3ryar 3
relhi(semi-conductors) Fr HIfd cIdgR FIT &l

Aeilcgd AAferT T A gl & Sl Fieed IRATIN & fFAT FAoled & AR H
ST € | $oiohT fAATOT Iwrse(Graphite) $T T Ra & fohdT SATAT g1 Sicqe & dod
33t g AT de3 A HATUF G T AT ol IEdd H AAICIS Hlelel AT Hr
& Wd(sheet) ¥ T gidT & @ Fea & WA AYFAFET & Sed & GAWT 310H
A 3 g § dUT ¥ Uk AAHRCT S F el (cylinders) & el faue gU BT &
$H dAfiehT & IPTUH 30 I1d W R FXA § T o7 Jolal &l fhd IR ouer IR/ ¢
W AR g

e er T
PG SRS

T

9

£

3

b A

A R R
THA U&hel WA ACgd IERNY A
W ¥ fAffa =iy

RRIEC

R 10.2A : FEa Adlegg @3t F1 GEdT
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R 10.2B: Adegg # AwEe vt F1 BT dewR ¥ FTEATT
3. IRR 9. Serster, ¥, Fe7a
AT T I[A-B9 (Finger print) H AT g3 Adlcgg &1 30 T afRse afa
A & | A Ay v A B oafdd #e § e s aifa wd It @ A
frar ST Edr & | 3 & A8 3eRT Adicgy A 3URAfA g % quUruA! &
T Y ST Tl & IMUR W fhar o1 Ihar & | g fr ufdg Feoeh dager
Solagifeed JddT ACRIAT 39 AGSd YN H I Adicgd H 39NN F T & |

10.2.3 sdET (Biosensor)

faea & Fawus Rl ot 3uaol & Ao smeefoas defas & tF ad &
EaRT Tl 1997 & fFam 717 | 3ol Shafaaer g sifasw e & Faer & s
&1 fador fFar St uerdt @ drcafte Hagaiedgde Hedwor ae HOHeTH § |
IR T Hof¥T Bieal (Synthetic membrane) ¥ tRIR FY T, S T gdall
aTq fhed W oY fHaAT -7 TUT T Tolliees i M W oAfd fhar =ar | Bl
AT oot i HRFET H AT FR S § YT IHATAF FagaA2ld gl & HROT
3T BT HT IAT S H HEH § | FH W H 1.5 AT AT H Teh b
deTer off grar & St Rag & Aifd FT aRar § TAT 37 30T i BT a1 g |
TRIAE TET AT AT H I gl & FROT Soo 3oieh 3ol & o 3uter foam
ST 3T § o - e &7 9ar aemet, gRAew, faume) dieaneh, S gwd, e
afsrg et 3nfg & A9 F F |
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10.3 AAIEAUT  Uerdi @I 3eIIAST  (Study of Nanolevel
Matter) :

Offica goR & odl 3uOT & T & AT AaraT Foir F AT gert F:v
3T o el & o 3mavas § | fAffed 9R & aaugyd S Fidiss,
AT, WS g Wl e 1 @t td 3% Aifds-tarafas qor-udf &
SRR 38 IEiffie 3vama & & S W § IFHICaivs & T AT I AT TEH
(Thomas Graham) =7 &ef 1860 #H IdT oRTAT i F& 9a1d S - g, Sreifest 3rar
WA F $ e Tt S - AR, dAS & IOET AT ST Fhal § | 3eaied 0
gerdt &t "@raligs” (Colloid) =T AT St IEURIFT Breer S| grdde (Parchment)
3rerar dentheT (Cellophane) ¥ g faaRd w81 810 & | FIciIgs HUT ORI &I Jola
H 93 8ld § Weg geoae & dua w ot 3rafss o e & & | aead:
PSS HUN ST ATT 100 AT T 10000 AAHER d& 81T g |

Plrellss TG FAT7 FT o AT § - 92T 93 Fo F AT H GTTH Pleliss HUT &
SIS AT Gfdecd 03T T FEfAT Hh Hicdigs Holl H IRaAfIT A | & gard
S fSeifes aur wer Faa: gawdgesd 3R o 7 geat Fidiss faaas ger
ad § |

Fldigs Jerdf &1 T fAfISe IOT ST EaRT YHIeT FH TRV § S Foo [Aordell &
fafea aXar & | I v v g1 (beam of light) & fRaET Hidiss & IERT I
ar PIclIgs FHUT YT HF W ¢ & | STW YR & 9T &7 9T i 9T ST Hhel
¥ | Fdizs & @R YeRid T S arem Tg T ST waa” (Tyndal effect)
FEATT § FAITh ST cArEdT qawyH faarer #ifawaredr S s (Johe Tyndall)
o &r ot |

afe frelt Fidiss Terd @t Af@d W & fod geweet & gaer frar smar & ar
FIZE HUT TA T I g gorer et & &7 7 @ & § | Floigs Fon &
g aifa s13s IIfd (Brownion movement) Fgalldl § | 3T Jfd & HROT & Hiass
T, fAeFssT (Suspension) &1 3T & T & | fF foowsr & 3ufRya Fiass
HUT 3HF FaUFAH (Boiling point) f@ATH (Freezing point) 3H1fE WX F&H IHG STeld
g |

10.3.2 sHeus AaY wgrd (Emulsion Nanomatter)

AR T STl T Jolal1 7 A Foal (dense) g1 8, IfE Ao TUT STl & A o=
S ar ad AERd S & Fdg W R @1 § | AR H dd el foegait
(Liquid droplets) & & & S H fA&Rd BT § | THAIS: do & 86 39d &
JZH U &3 el (blob) H F=l7 HT YAH I § Wed 39 Uhel & fF U Ao
JUT T & AHOT F v wWhFeve (Surfactant) R ST & | IRUTATERT Sl
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aTell 371G SHERNT FEATdl § | 3AEURART - g, U, BUS H TE MG FHR
g | fF e & eAIAT (density) FH AT & AT T A & IR ReA Tl § qdm
Teh Wd H AT T oar & | g orar AT Fgardr & |

AT H FHRUA Piciles Yardl & Tk FHR § TaH HT 34ar foegd T Rel H
aRa w|a & | SHeH H U dd-oTol JeadaRkAT (oil-water interface) gidr & S
WhaeT & gaRT R T A & | AT 3327 & O R 5 70 sHew= &
g3l &1 =@ 200 & 3000 AAHIEY T BIaT & | SHCRIS & IUIERH 3odeh HRehl
S - ¥dd HEEAT (3E1. Se), A, 3ad fegs A, S 7 Ao T AEr g
WO dd W R aa § | AT F A HY 3cuel R - Heaneh, deeq, aur
WICIATHT TAET 3777 H 9T fohar ST & |

10.3.3 ¥t (Aerosols)

SId aIgAUSS A 3caftieh GEHHUT Iyar verd faaRd g1 S ¢ a IRuTHTaw Selel
arem fAsoT WElT FEdar § 1 Ae H AR 9UT aiger § el arem 31
WA T T 3601 & | Wrer & ot &7 71T g1 30 ¥ 300 JeA#iex deh grar
g | WA U @@« Rl & A1 AT R & el Iiase gl TR W
TUHE 3o € | 3e IiRe fRaseardt SR - arg & 3T A e, dis,
HIEYT IRAAT F HME & GRS ATAGEH FUT agAvse # FaRa glax W &
RO a & | RV & TR s F 1 GHR a0 FEw W AR AR §

qfr WRAeH IS JaA FUIT F §a1 gid § 37d: oA 39T RDfecar & a7 7 o
AT ST @ohar § | 57 WA & 3N WAt (Medical aerosols) & & # ST
ST & | 31 39T WA & @i\ & AIH ¥ RR & Heal Ug a1 Sff Tl & |
3ol AT S - AT, 316G, T8 FHAT JAT Hohsl & Haw 301 & 3war F Wae
@I 3UAET fhAT ST 6T § | 3MYfeh MY & AR 3 Gahidy WSl foeghl T
AT & A Fheldlr yred &1 o FH | T W R REHATARE 3R
3iFATSS  (Superparmagnetic iron oxide) Aol ¥ TR FY ad & e
AAHTAeEAT (Nanomagnetosol) ATH & ST ST & |

10.4 HIT@® 92T (Viva Questions):

1. foregl I Agerat & A1 Idsy

2. RfFcar B & MY gere & W R @ gt ddr 3UEr &1 ATH
EGIER]

faea & guH dAeiprsey i @A Fa i 7?2

AeilehTsey T HaTlAd &t ' & o Fat foret 3073t & wre @il g2

Aelegy fohd ded @ AR &1 e g2

faeq &1 T W FFue adAT F AACgg H 3TN I IeqET H F W E?

o 0~ w
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7. HIAISS FUI & AT FaASY |

8. PIaliss HUT FT YR & I USRI I 82

9. T=gr & SHIA FT A1 Iy |

10. 3HY & AT & fohg TR & Ty 3uaeT fha Sid g2

11. QT T, §? 30T Ofgd aasy |

12. 39T NI FE-FR & 3TAR H 39AT FY e g WA 7T A1 F Sy
T 87

10.5 T AU (Reference Books):-

1. #AF fGoasT tg SO TAY (2002), ' ‘AACFAGrST : 8% Ay s sHfGET
SFAerSier |, #@ AR, A 99|

2. usgs IAW (2006), ' W g sAGHT AEE G AaARFAdST ), fed s
TehTRIA |

3. “fuer gsswm 3@ AAdFASr (2007), TUGH- & , YR - ROIR-GCT,
gfci=T|

4, "HURETET AeFAaienr, e 3ARFT (2003), ffead S13aT v U.S.A
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