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lkjka’k
laosnh ijh{k.kksa dks [kk| ,oa iks"k.k ijh{k.kksa ds vfHkUu vax d¢ #Ik esa fy;k tkrk gS] ftlesa dqN laosnh rF;ksa dks

n'kkZus d¢ fy, —f"k@i'kq mRikn lfEefyr gSaA v/;;u }kjk lVhd fu"d"kZ fudkyus d¢ fy, egRoiw.kZ gS fd =qfV ds lHkh
lzksrksa dks U;wure djuk vFkok iw.kZr% lekIr djuk ,oa mu lHkh dkjdksa dks igpkuuk o fu;af=r djuk tks ifj.kke dks
izHkkfor vFkok mlesa gLr{ksi djrs gSaA ijh{k.k mRiknksa dh rS;kjh ls lEc) izHkkoh lzksrksa d¢ vfrfjDr ekius ,oa ewY;kadu
izfØ;k] de izHkko] izHkkj izHkko ,oa ewY;kadu drkZ dh FkdkoV d¢ dkj.k Hkh fHkUurk gksrh gSA dHkh&dHkh ,slh vfHkdYiukvksa
dh vko';drk gksrh gS tks vfr egRoiw.kZ mRiknksa dh rqyuk gsrq mPp ifj'kq) vkadyu] de #fp okyh rqyuk ( ftudk
vkadyu de ifj'kq)rk ls fd;k tk,xk ) d¢ LFkku ij dj nsA ,d ,slh fLFkfr esa tcfd mRikn dUVªkLV~l d¢ fdlh
mileqPp; esa fo'ks"k #fp gks rc ijh{k.k esa fu;a=.k mRiknksa dks lfEefyr dj fy;k tk,A dksbZ fu;a=.k mRikn fu.kkZ;d
e.My d¢ fy, Hkh lgk;d gks ldrk gS ;fn ;g va'kkdu ekud miyC/k djokrk gS ftlls v/;;u ds ifj.kkeksa dh rqyuk
gsrq vk/kkj feyrk gSA ;gka ij bu ifjfLFkfr;ksa ij ppkZ d¢ fy, cgq&l=h; ijh{k.kksa gsrq mipkj cuke fu;a=.k dh ,d J`a[kyk
izkIr dh xbZ gS A
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Balanced designs for comparing test products with two controls in sensory
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ABSTRACT

Sensory trials are an integral part of food and nutrition experiments involving agricultural/
animal produce to demonstrate some sensory fact. To draw definite conclusion from the study, it
is important to eliminate or minimize all sources of error, and recognize and control all factors
that may influence or interfere with the result. In addition to various potential sources associated
with the preparation of the test products, there may be variability due to measurement or assessment
process, order effects, carryover effects, assessor fatigue etc. Sometimes, designs are required
which can provide higher precision estimates for the crucial product comparisons, at the cost of
the comparisons which are of lesser interest, and will be estimated with lower precision. One
situation where there is special interest in a subset of product contrasts arises when control products
are included in the trial. A control product provides a calibration standard, which can serve as a
basis for comparison of results across studies may be helpful to the panel. Here, a series of
treatment vs. control designs for multi-session trials are obtained to deal with such situations.
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çLrkouk
laosnh ewY;kadu ,d ,slh oSKkfud O;oLFkk gS

ftlds }kjk [kk| inkFkksZa ,oa Iks;ksa d¢ la;kstu] tSls fd
#i&jax] Li'kZ] xa/k] jpuk] rkieku ,oa Lokn d¢ fy, ekuo
vuqfØ;kvksa dks ekik vkSj fo'ys"k.k fd;k tkrk gSA laosnh
ijh{k.k [kk|ksa ,oa iks"k.k ijh{k.kksa] ftuesa —f"k ,oa Ik'kq
mRikn lfEefyr gSa] d¢ vfHkUu vax gSaA laosnh ijh{k.k
lkekU;r% O;atuksa@mRiknksa dh jsat esa lekurk@vlekurk
dh rqyuk] O;atuksa@mRiknksa dh orZeku jsat dk fu/kkZj.k]
fdlh vo;o vFkok [kk| mRikn d¢ fof'k"V xq.k dk irk
yxkus] vfUre [kk| mRikn esa mlds ewy xq.kks ds lekos'k
dk irk yxkus] mRikn ds iqulZw=hdj.k] mRikn feyu]
mRikn fu#i.k bR;kfn d¢ fy, fd;k tkrk gSA dHkh&dHkh
,slh vfHkdYiukvksa dh vko';drk gksrh gS tks mRikn
rqyukvksa ds leqPp;ksa gsrq vf/kd ifj'kqf) nsaA fofHkUu rqyukvksa
¼lkekU;r% ftUg¢ ijh{k.k cuke fu;a=.k mipkj rqyukvksa gsrq
vfHkdYiuk,a dgk tkrk gS½ gsrq varj&laca/kh ifjf'kqf);ka
nsus okyh vfHkdYiuk,a bu ifjfLFkfr;ksa esa lgk;d gSaA
fofHkUu ijh{k.k foU;kl tSls fd [k.M vfHkdYiuk,a]
drkj&LrEHk vfHkdYiuk,a ,oa uhM+ vfHkdYiukvksa d¢ varxZr
ijh{k.k cuke fu;a=.k rqyukvksa ds {ks= esa cgqr ls vuqla/kku
fd;s x, gSaA bl fo"k; ij foospukRed ,oa mR—"V
iqujkoyksdu d¢ fy, gsnk;r vkfn ¼1988½ dk mRys[k fd;k
x;k gSA

ØkWlvksoj vfHkdYiukvksa dks la'kksf/kr fd;k tk
ldrk gS vkSj bUgsa laosnh ijh{k.kksa ds fy, mi;ksx fd;k tk
ldrk gSA mipkj cuke fu;a=.k rqyukvksa gsrq ØkWlvksoj
vfHkdYiuk,a lkfgR; esa miyC/k gSa ftUgsa leqfpr la'kkssssssss/ku
d¢ mijkUr laosnh ijh{k.kksa esa ijh{k.k cuke fu;a=.k rqyukvksa
gsrq mi;ksx fd;k tk ldrk gSA mipkj cuke fu;a=.k
rqyukvksa gsrq ØkWlvksoj vfHkdYiukvksa dk ,d vPNk
iqujkoyksdu etwenkj ¼1996½ esa ns[kk tk ldrk gSA fVax
¼2002½ us ØkWlvksoj vfHkdYiuk foU;kl esa fu;a=.k&ijh{k.k
mipkj dUVªkLV~l d¢ vkadyu gsrq b"Vre vfHkdYiukvksa dh
lajpuk dhA vxzoky bR;kfn ¼2004½ us fofy;e~l ¼1949½
ySfVu oxZ ijh{k.k cuke fu;a=.k feyku }kjk rqyuk gsrq
ØkWlvksoj vfHkdYiukvksa dh dqN Jsf.k;ka izkIr dh tks
fift;u ,oa jk?kojko ¼1987½ }kjk nh xbZ fof/k dh ,d
fo’ks”k fLFkfr gSA vxzoky bR;kfn ¼2004½ us ;g fl) dj
fn;k gS fd ;s vfHkdYiuk,a 'kqj&b"Vre gSaA gsnk;r ,oa
;kax ¼2006½ us mPp n{k fu;a=.k larqfyr ØkWlvksoj
vfHkdYiuk,a lf̀tr dhA

;kax ,oa ikdZ ¼2007½ us ijh{k.k cuke fu;a=.k
mipkj rqyuk djus d¢ fy, ØkWlvksoj vfHkdYiuk,a lf̀tr
dhA lksuokus ¼2007½ }kjk tSorqY; ijh{k.kksa gsrq mi;qDr
vfHkdYiukvksa dh dqN Jsf.k;ak nh xbZ FkhA ;kax ,oa LVQd¢u
¼2008½ us ijh{k.k cuke fu;a=.k rqyuk gsrq ØkWlvksoj
vfHkdYiukvksa dh dqN Jsf.k;ka lf̀tr dhA gsnk;r ,oa ;kax
¼2005½; ;ku ,oa ykWd¢ ¼2010½; vxzoky ,oa >k ¼2009½ us
ijh{k.k mipkj d¢ lkFk fu;a=.k mipkj dh rqyuk djus d¢
mn~ns'; d¢ fy, lt̀u vfHkdYiukvksa dh dqN i)fr;ka nhaA

bl ys[k esa] cgq&l=h; ijh{k.k®a gsrq mipkj cuke
fu;a=.k vfHkdYiukvksa dh ,d J̀a[kyk dk l̀tu fd;k x;k
gS ftlls egRoiw.kZ mRikn rqyukvksa gsrq mPp ifj'kq)rk d¢
vkadyu miyC/k gksrs gSaA

vfHkdYiuk dh lajpuk
eku yhft,] ijh{k.k mRikn¨a dh la[;k t, ,d

fo”ke vHkkT; vFkok fo”ke ?kkr gSA eku yhft, nks fu;a=.k
mRikn gSa t-1 ijLij vk;rh; ySfVu oxZ (MOLS) ds iw.kZ
leqPp; jpuk dhft,A ySfVu oxZ dh vfUre drkj dks gVk
nhft, A 'ks"k lkjf.k;ka (t-1)×t vkdkj dh gSaA izFke
lkj.kh esa] izFke drkj dks izFke fu;a=.k rFkk vafre drkj
dks f}rh; fu;a=.k }kjk cny nhft,A blh izdkj] f}rh;
lkj.kh esa] f}rh; drkj dks izFke fu;a=.k rFkk vafre ls ,d
igyh drkj dks f}rh; fu;a=.k }kjk cny nhft,A bl
izfØ;k dks blh izdkj cuk, jf[k,A bl izdkj  t LrEHk dh
izR;sd lkj.kh esa] t ijh{k.k mRikn lh<+huqek ?kVrs Øe esa
izFke fu;a=.k }kjk izfrLFkkfir gks x, gSa vkSj  t ijh{k.k
mRikn lh<+huqek c<+rs òŸkh; Øe esa f}rh; fu;a=.k }kjk
izfrLFkkfir gks x, gSa tc rd fd izR;sd drkj nksuksa
fu;a=.kksa }kjk izfrLFkkfir gks tkrh gSaA vc nks lkjf.k;ksa dks
{kSfrth; bl izdkj fudV jf[k, ¼,d le; ij nks lkkjf.k;ka½
fd nks fu;a=.k mRikn la;qDr lkj.kh esa dHkh Hkh fdlh Hkh
,d drkj esa lkFk&lkFk u fn[ksaA bl izdkj dh (t-1)×2t
vkdkj dh vyx&vyx (t-1)/2 lkjf.k;ka cuk yhft,A
izR;sd la;qDr  lkj.kh dks m?okZ/kj ,d d¢ uhps vU; bl
izdkj j[krs jfg, fd izR;sd lkj.kh dh igpku cuh jgsA
izR;sd la;qDr lkj.kh dks ,d l= dh rjg] ,d lkj.kh  d¢
vUnj izR;sd drkj d® vof/k dh rjg vkSj izR;sd LrEHk dks
,d fu.kkZ;d dh rjg ysus ls vfUre O;oLFkk ifj.kke esa
t+2 ¼=t ijh{k.k +2 fu;a=.k½ mRiknksa esa s= (t-1)/2 l=]
p=(t-1) vof/k;ka izfr l= ,oa 2t fu.kkZ;dksa gsrq cgq&l=h;
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laosnh ijh{k.k gsrq ,d vfHkdYiuk nsrh gSA ;s vfHkdYiuk,a
izHkkj izHkkoksa gsrq larqfyr gSaA

ifj.kke ,oa foospuk
eku yhft, t=5 vkSj c=2 cgq&l=h; laosnh ijh{k.kksa gsrq
ftlesa s=2] p=4 vkSj n=10 ds MOLS dk mi;ksx
djrs gq, ,d l̀ftr vfHkdYiuk uhps nh XkbZ gS%

;gka 1] 2]&5 ijh{k.k n'kkZrs gS] tcfd 01 ,oa 02 nks
fu;a=.k iznf’kZr djrs gaSA
mRikn izHkkoksa d¢ vkadyu gsrq lwpuk vkO;wg (C) uhps bl
izdkj fn;k x;k gS%

bl vkO;wg ls ;g ns[kk tk ldrk gS fd ;g ,d
vkaf'kd larqfyr vfHkdYiuk gS tgka ij ijh{k.k mRiknksa d¢
lh/ks izHkko ,d ifjorZu'khy oŸ̀kh; lkgp;Z ;kstuk dk
ikyu dj jgs gSaA lkgp;Z ;kstuk esa mRiknksa dh ,d
laHkkfor O;oLFkk dks uhps bl izdkj fn[kk;k tk ldrk gS%

fdlh pki esa fn;s x;s mRikn d¢ fy,] ,dne ck;sa
vkSj nk;sa pki esa fn[kk;h nsus okys ijh{k.k mRikn izFke
lkgp;Z gSaa] nwljs ck;sa vkSj nk;sa f}rh; lkgp;Z gSaA vr%

fofHkUu ijh{k.k mRiknksa ls lacaf/kr izkFkfed dUVªkLV~l dk
vkadyu rnkuqlkj nks fHkUu izdkj ds izlj.kksa ls fd;k x;k gSA

lh/ks o izHkkj izHkkoksa gsrq ijh{k.k cuke ijh{k.k 

 )(V 'tt ττ 2σ

,oa  

 )(V 'tt ρρ ,  ijh{k.k cuke fu;a=.k

,oa                  d¢ mRiknksa lacaf/kr dUVªkLV~l ds vkadyu
ds vkSlr izlj.k dh x.kuk d¢ mn~ns'; ls fodflr fd;s x,
,l , ,l izksxzse dk mi;ksx fd;k x;k gSA t=5 vkSj c=2
cgq&l=h; laosnh ijh{k.kksa gsrq ftlesa s=2] p=4 vkSj
n=10 ds MOLS     dk mi;ksx djrs gq, ,d lf̀tr
vfHkdYiuk dk laxf.kr vkSlr izlj.k bl izdkj gSa:

fu"d"kZ
;g i)fr nks fu;a=.k okys ijh{k.k mRiknska d¢

fo"ke vHkkT; vFkok vHkkT; ?kkr la[;k dh rqyuk gsrq
izHkkj izHkkoksa d¢ fy, larqfyr vfHkdYiukvksa dh ,d Ja[kyk
lf̀tr djrh gSA fu.kkZ;dksa dh la[;k ijh{k.k mRiknksa dh
la[;k dh nksxquh pkfg,A ;s vfHkdYiuk,a vkaf'kd izlj.k
larqfyr gSa ftuesa ijh{k.k mRikn ifjorZu'khy òÙkh; lkgp;Z
;kstuk dk ikyu dj jgs gSaA ijh{k.k cuke fu;a=.k dUVªkLV~l
ds fy, vuqekfur izlj.k ijh{k.k cuke ijh{k.k dUVªkLV~l
dh rqyuk esa de ik;s x, vkSj ;g lh/ks d¢ lkFk&lkFk izHkkj
izHkko d¢ fy, ik;s x, rFkk ;s izlj.k ijh{k.k mRiknksa dh
la[;k c<+us ij de gks x, FkasA
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
 )(V 'tt ττ 2σ

0.436, 

 )(V ct ττ      0.266,
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