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Quality Protein Maize

URTd (Introduction)

| TR T YHE @IETel Jeb 2 | Aelaiad d7
 fIEE T9EEWT ST ATAEEEd e ¥ R
|

| (9Tfch) HebaTe YT TS | AITHT THE Gl 5 3% 3%
| Y STHIAHT TG, | AU dRTded (qqaarer HrR &
| FEGAT g ST 50 Jq9TeT ST Tl A= e |
T ST UHE @ETH-are " A | TRl 4Y Jiaerd
| STTa fatesT @it FhEdr qed ATER a9E g | T ATidE

| THHT AT, TEAT AT G0 T, @siered, ST T FeleTsge
|

| it e whaE W 9fef &7 FeRA, T T FARA, T,
] ATSTHTEE] FaT TAIES, | A AT HUH [FaTTaedd!
| ST FEe, g, HTSTHI, & 99T TeNET fe SOt T
Ecbabib e A F HITEEE TaTe e

(Under Nutrition) T2T98%® AHTGHT ST TSR T ATA

B | TR BT AR AbaTAH Sa" [aig T M
| Hebe! FeRTE AU | AR HbHT {27 T Jrégeh

| ST AERE qTgegd | a7 A Sa=ara+ed [ Ara9aE
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GITEr FebHT UFAAT TfE (Amino Acid), ®efae (Lysine) |

| 7 [g2 (Tryptophan) &1 #ifd ATa9ge qwaes 9o =g
900 TS AR FE=T @ T2 (CIMMYT, 1999) | |
| Wk AT AATS FANEEAT THE AR S=TAT TINT TEeeah
| B | BT AT FATSH SANTEEET AT Jidiad K00 & Ha
TS | IEH Y, UIAId ATANE JRAAE 9T &

(Adhikari, 2007) | @&l SA=IFATE ATATT = | |

DR FBD [ABR (Development of QPM)

|
T 9330 %I 9FEHT Jones ¥ Singleton & Opaque -2 |

gene YHT @MUHT g4 (Prasanna et. al., 2001) | &1 S
(Gene) &1 faarraai diftelr webat faera o wua 27 |
| gHATS it AT gieaeprurare feer qfg=m Tue®r a1 | 99
| 9R%0 TH ST G TUH AT BAE F19 I3&AT | T |
faa T ST ee=E qud FE AT g9 (253 AT
| ATZ Opaque-2 gene HT FiH&E TR 9 IHAT Lysine ? |
| Tryptophan &1 RTAT AR Hebeh! 9T 3rear gl |
| AcqeEna wiTar, AfEdr T e aaiETET 2y JaeE
Gl Febebl FTATT [T TaH FARE FAANAT ATTE
TARYHR 4T | 8Y J9eEd TqeTg ATGANIE T dMI
| oTeT | Y Qe Hebeh! GITendd Recessive Gene & fa=mr
TYFT AT Heb Aol a7 G TSl TTeT GTATTTHT 2T
ATI 9TeT | AR ATARTh AT Gene HI JURATA Heberl ST
(Grain) #1 TeEfTAT Hifqes afvad™ oS garer AT Ao
SATERATAT FHT g2 T | JET g Afed I Gene oTE |
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QIR T (M= AT T3Tedl | Ty, QAT i

' (Modified Gene) =T =TT | Ith IRATIS S Jufeide
TSI ATHRHT ATSH TRAFeTS AT TEFST AATAT
| qREdH AT AfGT 9T | IRHETN ST ATfaerRe T
TR TSTHT ST TRAaT THE THATY e<@T gared qivrer
THF! T FEH TS AT &TTHT el Fife o ATCH &1 | A
| S ARG He T41 TE FIR &5 (CIMMYT) &7 31
| 70 T FEEAR G T A U SeTRe G Sarda
gITE W &A1 World Food Prize, 2000 &g ST
TRUH g |

diftcas aiEea (Nutritive Value)

| ST TEAT 5-93 I I Mgesy | TS Al
AT UEAT ufee, Aefa 7 frdiea g, 9 A,
A AT HEGRTA AT AATS qaa | AT T [Teaaraeh
| ATET & T g | RO AT ST YT gee! G
(Casein) %I %0 Sfq9Ta S GG g7 9 GTATah HHHT
| HIER HETRT YT @1 adl o (et ) | a7, TEaE
TETTHT AT T (TR AT /AT AL WebAT 2T \90-
100 FITIT TET AT TTHIA FHT TETTEHT 0 FITeTe aRTeR
T &5 | e AHT HUHT TE el GIelr g STuahTer
ATATS ORI NEFAh ey, a7 Qe HP A5 |
TS HUSIHT Quality Protein Maize (QPM) T3 |
T R ALUA, (QPM) T <o &€l 3 | Tt Haar
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|i
| Opaque-2 F9TVET Hebel SITATT (A= T HUEHIT ATATE l
IMI-BISHT AT0F-2 (Opaque-2) F& T Al |

| ATHTITAT Gl Heb ¥ AR Hebebl dIEHT B O |
|%|ﬁwwwﬁﬁwwmtwmn
| WEE TIEHT ST ATA9HF TIAHAT Teer T AT HeE Tl
| qiftee g | AWET GIETeRT T (Dloestlbﬂltv) T ‘
T 92T FEl B, | STIELHT A1 G HE ¥ WTHT‘
!WWHH‘&WWW&%WWRW
G T AT o, T § 90T aTie? faehg | 9% AT
!WW@W&W-<WWWW.<WSW
| difaes 7 3.5 UTH 9T HEETE @Y T | ARt e |
;mwn&mw»sw,aﬁﬁiﬁ—?n%maixwmll

ST gem ¥y ufqera ¥ AdmiE-3 hdl 50 AT &7 |
AT AT Habeb! GIAART STANT 30 FIqerd AT g A
| ATE-3 bl O Fa9Td &7 |

T HHE! TEF TIF GEM Al JTA B |
ST TEEHT T -3 T AT Hek 39 FART T
| T TAATCHE AT -TTAR AT HbHT FAT TCH |
Qftadar avrEr § diftesd awd Tl A G qUHE B
(Ferd arferet 9) |
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;mq:mWQPMQWm

qoiaicaTd ATseISal AEA TS
| Srém Protein ~ NetProtein  Biological Nitrogen Source
Digestibility % Utilization %  Value % Retention (g/day)
| ZgH I (Casein) 5 ey 8o 9.29
| #TTE-3 (QPM) 9 R ST 4R
HA Ab . 95 3% ¥ 023 I!
‘ High Lysine and Tryptophan Source : Pradilla et. al., 1973
i 2 A { ot r ~C =~ [} [t r :
HFATATHT SiTaerl [TaTE Tgee 9Teh Feqied a91g

| T FATHRT T WIAEe AT 2 240 I A2 |
| FUT T [ | AR TR Hep A ¥\ YTH ATGTF T4 |
| R W L%\ YTHATE AT UHAT TS el ATATHT 91T |
| qU 9f AI9TF AT THEE® qraiad HEHT /I I

| U T | i

| ATAH-2 {eb L0 UTH T TR Tk L ¥\S JTHATE I |
| g UfHHT (g giqerdet fe@mad Isoluecine 7 Leucine
'_ 39 WHHT GRIER AT G AT F7F YHAT TraSese |
| fedraet 8 WRE B | (FRE qmee Q) |
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AT Adar Gl gea gidler T ufdra ufhis

=

}mo::{'qmmaaﬁmaﬁﬁw—oqmma@mm
|

. Hb
; AT T
Iik3 WO TH (%) XY T (%)
g (Protein) 9.2 (99.99) 150 (59)
| ATt (Isoleucine) .09 (0.0%) .00 (0.3%)
‘ T3t (Leucine) 3.80 (4.00) Y .50 (3.0%)
| @S (Lysine) 9.3% (0.43) 9.3% (0.33)
| AigAEEA (Methionine) 0.%0 (0,3¥%) 0.50 (0.9%)
i F1&rgd (Cystine) oYY (0.33) 0.4% (0.90)
! BT AT (Phenylalanine) 9.33 (0.43) 9.2% (0.34)
| 2TEATET (Tyrosine) 9.9% (0.%¥Y4) q.8¥ (0.3%)
| 93189 (Threonine) 1.90 (0.%¥7%) 1.9% (0.39)
‘ gIE=rEA (Tryptophan) 0.3] (0.9%) 0.3% (0.0%)
| HITET (Valine) 9.4% (0.19) 2.00 (0.%0)
STEAT 9.0 95.%%

Source : Clark et. al., 1967, Kies, Williams and Fox, 1965

T3e TN TS TUH T FATSaT TETIh
| HEHHT AT T (TG ATTERT AAT &7 g SUeTer el Teh
AT Hebehl ATIT WA HMewg | TG 4T Hebebl YANTETE

ATl HETSITRl T 29T BTATHT S RATATHT TP

| TSI AT ATAR G Haeh & @ATgUE A
TR Heb GATZUH HT AT g, TR FH @1, ATHUE
R ot | S T ¥ 2fE 33 HEAT SHY WUHT ATeAaTic -

| ITATEA R ¥ QAT @<l FHI A9 (Boateng, 2002) | |

| @S T T TR0 Hebeb! feTal GATSUHIHT HTR0T Hebehl |

H Quality Protein Maize (Gifieit #2)




| feTaT GATSURT =T T HebebT fo1dT GaATSURT ATeraTAFEEH
T ¥ IS A& Il AT fererdy i W e Yo TR
I%ﬁii@hwﬁma‘ﬁw@wm?mimvﬁ@ﬁw
T Hebeh 2T GATSUHT SATEeY HGT JAATHE ZREHT
| T IET T T AT FH AT AT |

T, @nfed srifver 7 afeel weTswEr AY v
TMEEHT Heba FIAT fAFTaF F4 9% R Open
Pollinated Variety (OPV)  #viet&¥ (Hybrid) Tdgedd
faeprer 18T frTiesT TR 3 | 97 2THT T T 2000 qfy
ST Grleekl &1 CIMMYT %1 SN TTeT wabard
TR 9% ATA Pee T qoaiad G | Hh |
ATITT e, TRGTATIHT 3-% aVRT AT FATERT ATIHAT |
T Sfeetiad e fawiveT grdma 2Raua o | Saeear
a1 SR et faguar |

TETETE ST HeA-TETEr G T el W

| SER A8

9. BI.QQ dLecl.ard.ay.-u.d. (S99TLYQ-"AB")
IATEH & T HAgaeTTH |

HRT A= SATTT=T 21T | o |

ATE ¥ BRI fe@raret T4T T 307 [@T &7ar U |
I e I3 AT qo famati |

Hebebl TATHT 7T Tl |
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AC

Q.

E E E E B ©

HE B BE B B m &

T 30.31S. 0. 37,5861, 9.2 (SOISIWQ-2)
gfedey Ioqe &AdT & & YT FUH |
ATE qAATHE AZ R BT TTH |
qTeRT AaT STl Hed q Fl AT |

TAATEHE ZNPIEATE TRT oA T AHAT T TTE |

5T 7 A 2R T U |
Hebeh! ZTATERN 75 TAT HUH |

gI.QQ Sl are.ag.-d. (S99TLYQ-"B")
ATl TATS &0 HHI 78 |
I IEHT YT IaTed Fidede? €324 &S|
qre Fafa ¥ o0 3 ¥y fa |
T 7 ST SREHe FrATaoTch TEH |

UA.QQ &1.uct.5ec].ag.ua.sM.-udl. (S99TLWQ HG- "AB") |

QT ARy AAEMHAT-3 avTay 434-9%0 & |
TETTETE G IdTeA Y 4.¢ 2 |
| 7 ST g ebrured T4 |

AebehT ETATHT 75 T |

. BY.QQ dLuc.ars.ag.-u (S99TLYQ-"A")

SeqTET EHAT ¥ YTTede T UTe T |

ST G TTGST BINTUaET, ST T & ARTHT aAfereh

T SRR |
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B dCHl I9Tg %0 FAT |
B T AT T AT e FeAeie |
| B TP AT 7§ T |

A : 7.9 & g g FL O AT A (SITLWQHG-'AB') 7 a7 <€
& ger arg 7 -u o (S99TLYQ-AB) 37 wiaiee d15 Ieqed #aHHAT
FHIGIT TRTF F7 |

| W o1t AT (Methods of Farmimg)

| QIREAT Wb ¥ TR HAHEAT T TEIETHT B e AR
T G TS G W AT T s | %, WERT
Tk TANMTE STSHN AT TG Fg e/ @I a1 200 HETehT

AU W15 | Tk STSAT I SISl AR Heb SUHT STSTave]
| Tl Hebeb! TOTHT §TE B 9y | a9Y, g a7 300 HIewed
| ZETHT AT T AT TS W 94, AT BT SIS RaieeT
| i |

| T TS AT SIAT Hepepl UTHT 2T AT GETaAl &H |
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el TRYUMNEE (Some Definitions)

HhY] (Gamate)

IHTT Meiosis cell division HT spore @ 3T g |
J9Tg haploid cell 9T \fq=g | 41 GIW-H«TT (Fertilization :
Union of male and female gamates in sexual reproduction)

HT HIT ic;lr'ri |

' DNA (Deuxyrebo nucleic acid)

 ARYA e (Basic unit — structure) nucleotide T 1 |
! Nucleotide, Phosphate, Sugar (ribose missing OH group
" atcarbon 2) 7 Nitrogen bases (2 purines 7 2 pyram|d|nes)

s (Gene)

| T e T A TIET §FTE T DNA F Tger A9 A |

' DNA &I nucleus T 78 chromosome T £ | FH& |

o el g | 7= DNA Phosphodiester bond 27T Nitrogen |
bases 7 Sugar @1g Phosphate 3T Sgu# & Nucleofides |
Tz aET £ | e 79ers Polynucleotide Tt wiaws | |

(Character) T2 &7 HdeE |

} fg=r TEeg | 4T #W (Cell) ® Chromosome AT 7@ |

[ s N
| GTETHT T8 &7 |

-
A




! fa@mey semuy (Allele)

| Allele T 9T faeres &9 &1 | 98 gamate "Aa" AT A T
a F9E (Gene) *I T2 [TFeT &7 g |

OPV (Open Pollinated Varieties)

TN AATEL T Y T [IREHT THETT B! AAEEE
TOTHT T #T3 a1 FAR T IL9qe AT STeeers goel
TN R] HIHATE ST -GN ARl TS
| OPV sifi=g |

|

| JuR® 9] (Modified Gene)

AT M ATRAT AT AT EwIHT qieEaa (Phenotypic
' change) TS | 7% &Y 31 =TS a1 g4 49m (Oligogene)
‘ & T T (Expressing) #T 9Rad =193 |

 SATawRY ¥ (Recessive Gene)

EXF fEaHE Allele 7% TUFT wraRgTaT ATEAT Uty
T T TH(ETE Recessive gene Wi | TE: Aa 7E
921 Allele MR o7 B | T8t @ o ATHAT 700 Ihe T qa
T A T IR & |

quikicsR (Hybrid)

I WF TAEE G19 cross TR I AUHI Tigal
(el ety (Hybrid) =3 | S€eaTe e siraems
| AT ST (Hybrid variety) st |
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3@ @iEea (Biological Value) |

Aifauer ArgarsiT (Absorbed Nitrogen) @ &1 /4T, ST |
P AT T FHeE (Metabolic Actions) &
qifr T aTAeTE ofEET uRE AT e | AT giaere
TAE |

Sfa Hew = Q00 / TTHUET ATZENH X SSH (ETEH |
Arzarsiv (Retained Nitrogen) |

tQua]ity Protein Maize (difieit )

-
o

|




I IRA (Summary)

E3T W& e egd Tqefel T 9 Ahd |

THE G, | JAT TS G FH @ a1 | JFE e |

| WP AT T HETAH! ATACHT AGH] JUTH FTAHT MR |

GH AIF TA-THRERT ATIITHAT & |

UaH A A3l FAATITHT SI€ G | TqHT Afafh |
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