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INTRODUCTION
|

@O8!68HE-2! (U$™ . 6/1$B14HE-*10-"1, ~)&*1+) 61&-"+) , 141 ($H/-) 681+)/0&! . 4-) 1 -H&-"1$81" _ 41
=-0-4-)! SH6->1==S1axXh:|@0&!*+&/1$810. 1-)! ($(.2-/1$)!4) /08" &1-4&-"10-"1" 0+8/8:*1/$!-)!
£)BHE-") , LCHS (H/4$) 1$814K8-*1-"15) &I $81/08! (HEBEHHE*18$S* " laHbLb: | FhE-*1+"18-CS . he*1* . ¢!
I$H/16$) CE)6) 6&I)! . 145-/1$)1-8/8H1 ( .HEO0-"8-" 1H/1EU . 48" 1) $18 . HOBH! (H&(~h-/+$)! (S
I$16$)" . L(/$):! @0&! 2+7+) 1 $8! Ah&-*1 -1.8) ! /0&! _%4-)! -#&-"1$8! * . A=-0-%-)! SB}+6-)!
65. )" $./*$8"1 0-/1 +)1 J0&! . h-2! -#&~"1 aP>Kb:! @0. "I /O&! 8$HLE&H! O-"1 -1 O+, 0&H! -)*!
£)BEE-"),168) . L (/+$)!-"16$ L (-K&+V/$I/081-//8%:| CSHESCEI-I"/ . *AlAAIC-"$) et al:1aKD!
KE(SHEF! -)! ) BH&-"+) , ! ~88BI*-A42H/Al $B1 AK&—*1+)1 201 08! L~4$H! 6+/48"1 +)! ==S>1 JORKEAA!
(USL$/+) , 141" L 14245-1+$):1 @0+°160-) , &1 0-"148&) | -/ . [&*1 /! 1-)AI8-6/$h"1 76AI-1$) ,!
J08L148+) ,14)648-"81+) /08! T-, 8128C82":1 S"1/0&I6$) " . L (/+$)! /&) *"1$8/0+"1 (~4/1 $8! /08!
25481 60-) , 8" SCH! /+L81 +/1+ 1+ ($H/-)/1/$1 &) " 48! /08! (K™ . 6/1 U -2+/Al /08! 6$)" . L&H"!
— " BIAGL/BI-HEI*8HCEHE1/B/08 L]0+ (2-68" /OB &Y/ T -4+1$88! . )B-+1/h-*81 (H-6/+68"1-!
(b SH/AL-) ¥ 1 TRAIBE6 . "1 C&*+-IHR (SH/" 1+) 1 P-Hi$ A1 O8) A->14) /0&1-"/1U . “H/EHISBIHIX 11-) *1
JORIBH"1U . ~H/&H SBIHIHI " OS T&*1-) 1) BH&-"+) , /48 *I SBIBSS*184- . *18%H! " $1 &1$81/08! 1.$"/!
69)" . 1&*1 88$*"1 +)62.%4) 1 L&/ 8701 =) *1 C&, &/-428":1 /1 +°1 + 1 ($W/-)/! /01! "6:8&)/+8+6!
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J0&"&I*8C8IS(+) ,165. ) & ":!
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A48=*:1") [8HCR)/+$) 10-CRIAEE)1+) "+ . J&*1 THO! *$ L &I *ECRIS(&*I8BHL . 1-/$) 1 —+14) , /!
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JORI) ™ . 6/+5)198IC-1$ . *1/A(L" 1$814HE-*1/08165) " . 1 (/+$)1$8I TOHEI4HE-*10-"1" /+11488)!
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XJ [ E<=D!8$. 4! )! &88$H/! /$! +1 (4$CE! /08! 48/-N6-4$/&)&! 6$5)/8)/! aXLb:! @OZHE! +*! Y&&™>!
JORHESSHE! /B! )" 141 - 18) - ( (U (h-/81HE., . 2-/HAL "A" /&L 1 8SHI /0881 &L&H, +) , 1 -)*1 &G+ /1), !
IACE"1 981 4HE-*1 -)*1+1 (K$CH) , | /O&! * .HC&2-) 68! 651 ($)&)/! $8! 8$$*1 654521 85h! U . ~24/A
~*0818) 66:1@08I (6" 8)/1"/ . *AIBS6 . "&"1$)1$) IS 0L TE-78" 1) 7" 1) BES*16$) /1§21 ) I==S!
THO!/08) . hd-)1 L-H78/1 1)1 P-Hi$aH! =*1 =1 6="81 "/ . *AI T 060141 * 4C&HI-)6&]!/$! - 68H/-+)!
—*0848) 6&/$! (KS* . 6/1U . ~24/AMRU . #H& L&) /"1 @08/ . *Al (HECH&"1+) (NS T -i*"16$) " . L&H!
&* . 6-/1$)1-)*1/08I8$S*16$) /M2 " A" /8 L1/0-/1 (HECE)/" 185 $*184- . *:!
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MATERIALS AND METHODS

Sample collection

SI6E$" "N &6/+$)-21" .HCLAISBI&GO- . "/+C&2AI" - 1 (28*183 . %/&&) +) *+C+* . -2M&/-+21" . (&% L-%7&/"!
T-"1*$)&!14)166) MM-214 . "+)&" " 1*+* 16> /0&!16$ 1 1 &46+-21&.(+68) /8%! $8! 2 -S4+ /AN O&) A-:!
@0&!8%.W&&)!" . (8HL-%78/12+)&" I T&H&!6-/& , tD&*1+)/$18F . %! *+8884&) /! ™ . (&hL-%78&/!160-1)"!
4-"8*1$)1/08!14%-)*+) , 1$8!/0&h!%&/-121"0S (":!S)1&GO- . */+C&! " -1 (2t) , 1 $8!-221/0&! 4%-) ** 18!
A%&-*1h&/-+28*1+)1/0&"&! " . (&% L-H7&/" 1 T-"1*$)&:1@0&! -1 (2t) , 1 $81/0&!1 4%&-*IT-"1*$)&!+)!
108! 8"/ T&&7! $8! E6/$48M! HIXI! -64$" ! -22! /0&! 8% .%/&&)! * . (&hAL-%78&/":! ) -1 *+), 28!
T (&UL-NTES &, O A%&-*1 -1 (28 IV8S . ! *+88&M& ) /1 4%-)* "1 /O-/1 T &%&! 8SH! 4$/01 44$T)!-)*!
TOH&! 4%&-*"Y! TEH&! 652&6/&*:! @O&! 4%&-*"1 7&(/1+)! *&-28*! T-/&h(U$SB! " /&Ht2&! 4-, "1 -)*!
M=) " ($W/6*1+) 16528 4$G& "1 (-678*I T+/01+6&! (-67 /&L (&4-/ - %&! L-+)/-+)&*14&$ T IKI$#!
/9! /08! O&)A-! F.4&-_1 $8! °/-)*-h**1 2-AFh-/$t&"! 8$h! (OA™+HI60&L+6-2! -)*! 1 +64$4+-2!
-)-2A" I @0&! -1 (28" T&M&! 8+h°/1 ) -2A5&* 1 85! 1. $+7/ . 4&! - ) *1 A&-"/1-)*1 1.$.2*"1 488FHe!
(PW/+$) "1$81KT, 1$81/0&! " - L (26" (+678*18%$ 1! *+888n& ) /! (/"1 $8!/0&! 4%&-*14&+) , I *Ut&*!-/!
XJJ1*&, U&&" 1482+ " 185HI0-28!-)10$ . I -) *1* /She*1+) 18%$5&) ! */-/&!1- T -+/6*18 . #/0&H! (OA™ +6$M
608 1+6-21-)-2A"+":1!

|

Analytical methods

Determination of moisture content

Fh&-*f"1 1.$+°/.%&! 63)/&)/! T-"1 *&/&h1+)&*! /O%$. ,0! 1.$+°/ %&! 28" "! 4A! $C&)! *HA1),!
18660)+U.&"1-663%*+) , /SISES#H!1aXPh:!! ; hA+) , 1$8/0&!" - 1L (2&" 1 T-"1*$) &) 1* . (146-/8"1.)/+2!
[08H&! T-"1)$!8._%/08%!60-) ,&!+)! T&t,0/1+)1/TH!" .66&""+C&! L &-" . %&1.&)/">!/0&)!/0&! T&+,0/!
28" IT-"16-26.2-/&*:!

[

Determination of crude fibre

@0&!6%. *&!8+4%&!6$)/6)/1$81/0&!14%8-*1"- 1L (26" T-"1*&/&h L +) &*1+)1* . (146-/&!$) *HAI T &+, 0/!
4-"471 ") 1) x0T (U6 * 46T <& 6% 48> +)1/0&! /=) *-U*T S (&h-/+) , T (hB6&* . h& "1 $8! /0&!
O_F=!aXHb:! @0&! (%h$6&™ . %&! &)/-+2&*! 8-/! &G/h-6/+$)>! "&U . &) /+-21 *+,&"t$)! ."+) , | X:HK[!
*.2(0. 16! -6+ ) *IXCHK 1" $*+. L10AMISGH*&! =) *1+,)+/+$)! . "+) , 1 -1 1 . 882&!8. %) -6&:! @O&!
6$1L ($"+/+$)!1$8!6% . *&!8+4%&I T -"1&G(%&" " &*1 (&%!IXIJ, 1$8!" - L (2&!+) I*hAIT &+, 0/14-"+" IV*T4Y:!
[

Determination of protein content

@0&! (¥$/8+)16$) /&) /' T-"1*&/8HA+)&* 1)1 * . (46-/&! . "+) ,10d&2*-02!/660)+U . &! - "1&G (2-+) &*!
)1 1&/0$*!) - 148N I1HI:ZQ! $8! SESH#!aXPh:! D%$/&t) ! *+,&"/+$)1+)1/0&! 4%&-*!1"- 1L (& T-"!
*$)&! ."),16$)6&)M-/8*! " 2(0.%6! -6+*! =) *FI*+1 /108> _*+) I PIL! "$*+. 1! OA*USGH*E:!
@+/%-/+$)1$81/0&! fh- ((&*! 2\PI T-"1*$)&! -, -+) "/J:KD) $h L -2 \#Q:! @0&! 65) C&4 " +$) 18-6/$h!
C&FIT-"INHK:!
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Determination of crude fat content
@0&!6%. *&!18-/16$) /&Y' T-"1*&/8% 1 +)&*1+)1* . (24+6-/&!-"1(&%! L&/OS* IHI:ZN!$8!SE S#aXPh:!
<-/I8G/M-6/t$)IT-"1*$)&1)!-1@&6-/Sh=$G/&6!=A" /& L XIL 1'84$ L 1h&h 1 -)AL. *+) , 1(&/4%$2& . 1!
&/0&%! -/1 PIINJ! $41 8! $)&! 0$. %! -)*1/T&)/AI8S %! A+) . /&" (&' *-21. (28! -"! (&% O_F=!
* (86+8t6-/+$) WO=IXQH3HIXJY!aXHb:!
|
Determination of crude ash content
#h.*&!-"01*&/8h A1) -/+$)1$81/0& 4%&-*1"- 1L (2" T-"1*$)&!. *+) , 1/0&!-"0) , 1/660)+U . &!4)!-!
1.8828!18.%) -6&!-/IKKJIS#!-"1*&" 6%+4&*1+) 1 1. &/0$*") . 14&%! IHL: IL!$8!SE S#!aXPh:!
|
Determination of carbohydrate content
H-14$0A*N-/816$)/6)/1+* I*&/&H L +) &*1-"1(&hY/0&!*+888%&) 6&1/660)tU . &"1-"I"O$T) ) U . -/+$) !
X!
_U.-#$)IX!
100 — (moisture content % + crude ash % + crude fat % + crude protein %

+ crude fibre %) !
|
Determination of water activity
@O&!T-/&!1-6/+C+/AIT - "W&-*1) I-1<@" 1 I(-//&%)! ; SIQHKID) &-"l+) 8h-%&* 2" 1 YI=(&6/4$ " 6S (A!
VD&WEY ! =T&*&)Y:1 2" 11" (&6/4$ 6B (Al+"1-1786$)*-%A!/&60)+U. &! /0-/1+"1) /1 -1*&" [t . 6/+CE!
1&/0$*!1-)*18)$.,01" -1 Q&I T-"1(./1)V0&" -1 (2816. (:!@0&! "- 1L (&I T-"1($.%&*1+)/$!/0&!
-1 8 M-AL-)*E(2-68*1$)!/0&! -1 (28! (2-1&:1 @O&! - . /$! -)-2AB&! 71 /- ((&*!/$! 4&,+)! /08!
=)-2A"+ WD-//8%) 1) " M. 1.&)/*! ; SIQHKI!) */-2-/+$)1-) *I$ (&h-/+$) ! 1-) . -2V
|

Determination of acid insoluble ash

@O&!/$/-21-6+*14) "$2. 428! - "0V T =" 1*&/&H A +) &*1- "1 (&4h1/0&! " /=) * -4+ 1S (&h-/+) , 1 (¥$6&™ . h&"1$8!
/0810 _F=laxHb:!", )#/+$)1$8!-1K! , 1"-1 (&I T-"1*$)&!+)!-11 . 882&18.%)-6&! -/1KIJ°#18FH!N!
0$.4%":1@0&1&" +* . -21-"0! T - "16$CEH&* T+/01*+2 . /&I OA*%S602$!+6! -6+* VT -/&3 \A#2 HIK!I CjCY!
=) *1812/8%&*14A1 . "&IRO-/1-)18+2/&M! (- (&A1) . LA&MXKI L 1>I8SNS T &*14AI*HAL) , 1+)1-) 144!
$C&):HHS$2) , IT-"1*F) &I )1-1*&" "+6-/$h:1@0&I T &+, 0/128" /' T-"16G (%&" *&*!-"1-1 [ 1$81/0&!/$/-2!
1-""1$81/0&!1" -1 (2&14)1*T4:!

!

Determination of pH of aqueous extract

@O&! (\!1$8!/08!4%&-*IT-"1*&/&%L+)&*! . *+) , 1/0&!*/-) *- > (h$6&™> . %&" 1 *& " 6%+4&*14AI0_F=!
axHb:! 5 &t$) 58> T-/&%! -)*1 4. )*! 4h&-*! T&U&! 1+G&*! -/ /0&! h-/+$! $8! XI3X! VTjCY:! @O&!
146/ %&IT-"1268/1/$!"/-) *IBSUIXKI L +) . /& 1-) *VO&I(\I&-*1. "+) , IO\ L&/ C &/ /28K @-26* B!
B=SY:!

!

Analysis of Yeast and Moulds

@O&!A&-"/1-)*1 1$.2%16$. ) /"I TEH&! *&/&HA+)&*! -*! (&4 /0&! 1.&/0$*! _S=IHXQNZ!aXHb>! 4A!
Q-11) ) \DI(S/-1$1*6CMS™&! -, -h:! @0&! 1 +6%$4+-216$. ) /"I T &h&! /h-) *8$h1&*1+)/$128, 1 #<Bj, !
AR8BH&!" /-/+" [+6-21-) -2A"+":)

!

Data analysis

== [+ [+6-01-) ~2A"+" I$BI/08I*~/-I T-"1*$) &1 . "+) , 1T DS, -1 1+) , I=/-/+" [+6-21=$8/ T -#&!aXKb:!
@O&!) . /+/+$)-216$)/8)/" 1" ~CAISSH L$+"/ . &I =) *1/$/-21 "$2+*" | T&H&I 8" /1 /) " 8B L &*1 84S L
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88" 01 T&+, 0/1 4-"+"1 VT AY! /$! KAl T&+,0/1 4-"+"1\* T4V A88$HR! -)~2A%":1 @0&! 1&-)! -)*!
)RR xECH-48) 1B81* L (M6-/8IS81 - L (28I T="1, &) &-/&*: 14 "I -) AT+ I T =" " /B!
JUS . (17081 C-W-428"14)/$1 62 " 8H"1$81 "+ L42-h1 */~/+" +6-21 [4E) * "1 ~8/&H1 Y $hL-245-/+$)! $8! /08!
=1 ) OBIBL. I8 , V=) "8SHLEFIAG="/1-)*11.$.2%16$. ) /" 2$, 1#<Bj, I T-"18241+) -/&*!
* &1 /$! /08! T$H&! /0-)! 1T |1 $81 /08! *- L (2&"1 0-*1 A&="/1 -)*! 1.$.2%1 6$5.)/" .)*&/&6/8*:!
S)-IA"+"1 $81 C-ht-)68) T-"1 . "&*1 /$! &C-2. /&) "+, )+B46-) /! *+B86%8)6&"! +)! /08! 1&-)"! $8!
RO 01 C-l-428":1 @ . TRAF INS)&" /1 =+, )#846-) /! 5 +88RH&)6&I /&" /1 T-"1 . "&*1/$! *&(~4-/8!
1.8-) " 1/O-/1-481"/-/+" [+6-T2AI<HB88HE) /:1=/ [+ [+6-21"+, ) 18+6-) B&I T =" /& 1&*1-/1 (WJ: IK:!

|

RESULTS AND DISCUSSION

Comparative evaluation of physio-chemical quality of brown and white breads in
urban supermarkets

?8/T+0%/-)*+),1 /0&! * . (&hL-%78&/" 2+)&! $h! /0&! 4%-)*>! A4$T)! 4%&-*! 0-*1 *+,)+8t6-)/2A!
V(WJI:JKY!IO0+, 08K L.$+°/ . 4&!-) *I'T-/&%!-6/+C+/AN@-428! X@-426!HY: | @0&!8+4%&! - ) *1/$/-21" 21>
)/08I4UST ) 14%&-*IT -"1"+, )18t6- ) 2AN (WJI: IKYRS T &hl/0-) 1/0-/1+) /O T O/814%&-*>I T 0&k&.-*!
10816%. *&! (h$/6+)16$)/8)/1$8!/08!44$ T ) 14%&-*1T-"1"+, )18t6- ) /2AIV(WJI: JIXY!0+, 0&4!/0-)1/0-/!
$81/0&I T 0+/&!14%&-*:1@0&!8+) *+) , *+)1/O+* 1"/ . *Al*0$ T &*!/0-/!/0&!8+4%6!6$) /&) /* 1$8!/0&!4%$ T ) !
VIINKIKIJ:XQ!EY!-) > TO+&!4%&-* " IVI:QHIKIJ:X T LY T&h&! " $!10+, 014-"8*1$) /08! 4& , . 2-/SHA!
WU . th& L&Y/ *[+(2-1&*1 )1 _-*/1 SBH6-)! #$L L ) H/AL */-)*-h*"1 aXXh:! @0&! %&, - 2-/$HA!
L)*-r) -1 SBIG-!t+(L2-/81/0-/1/08!8+4%&! 6$)/6) /1 $8! /0&! A4S TV -G+ L. LI IN[!
*T4Y1+"10+, 0841/0-)1/0-/1$81/0&! T O+/&14%&-*IVAL+)+ 1 . A1 J:L [ I*T4YIaXXMXLb:!@0+"10-"14&&)!
10811 -d$%!*&22) , 1 ($t)/1$8!/0&1 ANS T ) 14%&-*]14/1 (h$C+*&"1/0&!48) £8+6+-218+4%&! /$16$) * . 1.&%"!
aXND:!SA$_/1-1/0#*IVLH:N [Y!$8!/0&!14%&-*1"- 1 (2&"1&C-2. -/&*10-*128" " 1S (/+ L-216% . *&!8+4%&!
6$)/&)/"IVL+)+1 _ 11$81J:L [18$H! TO+/&!4%&-*1-)*1 1 -G+ . 11 $81J:N 185! 44T ) ! 4%&-*Y:!
@0&!4%$T)!4%&-*10-*10+, O&%! (h(SW/+$) IWNJ:Q [ V1$8!4/*1"- 1 (2&"18G6&&*+) , 1/0&! L -G+ . 1!
h&U . & L&)/ -"16S L (-%&*!/$! TOH&IVP:P [Y14&+) , 128 T&%!/0-)1/0&! 1+)+1 - 11%&U . #4&1.&)/!
=18 S FAI*FE)S) EL-)H A%&-*T &1 /-42+70&*1/0-/1/0&! 6% . *&! 8+4%&! 6$) /&) /"1 $8!/0&!
h&/-+26*ITOH/&1-) *1AU$ T ) 14%&-* " IT&4&! "+ L +2-%1/0 . *14$/012-+*1/0&!0&-2/0162-+ 1 1$8!4&+) , NS T!
,2ABE L 1G! +)*&G! 8$$* "1 aXQb:! S)$/0&K! */. *Al +)! S "h-2+-1 -2"$! "O$TE&*! /O-/! /O&H&! -h&!
+)"/-)6&" 1881 T 04/&!4%&-*1T+/010+, 084!8+4%&!16$) /&) /* I T+/0) $l+) *+6-/&*10&-2/0!62-+ 1.1$) 1/0&!
2-4&2! aXN>! /O&H&AAI /08" &! &) *1/$! (-""16$) " . L&K" TOS! -hé&! +)/&4&"/&*1+) ! /0&! O+, 0! §+4%¢!
A%&-*"INSTECEW! /08! A4S T ) 4%&-*1+)1/0&! 6. &) /1 */ . *AlO-*1 - 128 T &4! 8+4%&!16$)/6) /! /0-)!
&C&)/0&! T 0+/&14%&-*:1@0+" 1+*16$) /h-%Al/S/0&! L-478&/!"&22+) , 1 ($t) /18B%!/0&!8BH 1 &%! T 0&H&AA!
/0&!%+60!8+4%6!6$)/6)/108-2/0162-+110-"148&)! . /+2:5&*1-"14/*1* _ (&t $HIU _ -2+/Al/$!/0&! T 0+/&:!
)!-"11_60!-"1/0&! TO/&!4%&-*10-"14&&)!"0$T)!/$!0-C&!0+, 016$) /&) /1$8!+) *+, &" /+428!8+4%¢!
axzZp!/0+*1°0$ . 2*14812$ T & /0-)1/0-/1$8!/0&! A4S T ) 1 4%&-*1aX 1h:! @0&! 6. &) /1 */ . <Al *+*1) $/!
&G (2BH&I+)1*&/-12 /0" 1%&" _2/t) , 1*4888%& ) 6&!+)1/0&! 6% . *&!8+4%6!6$)/8)/>1/0&16$ L ($"+/+$) ! $8!
1081*+, &" /+42818+A%&16S L (-U&*1/$1/0&!) *+, &' /+428!18+4%&:!!

!

SIS -2VITEXE! -)* KK D! %" (&6/+C&2AY! $8! /0&! /&"/&*! "1 (28" 0-*1 -1 1-G+1 . 1!
18+ %6!16$) /&)1 S8 PIL!-)*T (\I%-) , & $8IK:LIN:J:! RO&KE-"1/0&! 1.$+*/ . %&! 6$)/&)/! -)*!
T-/8%!-6/+C+/A1 $81 /0&! A%$T)! 4%&-*1 T-"10+,0&H! /0-)!/0-/1 $8! /0&! T0+/&! 4%&-*>! -1 %&C&%"&!
"t -1$)IT-"188_)*IT+/01/0&!/$/-21 " $2+*"1-"18G (&6/&*:1=/ . *t& " 1AAIET -*&! et al.!lazh!-)*!
R-)d. .ler al!aQblh&($h/&*! L.$t*/ . %&!6$)/&)/" | $8!8%&" 02A1 4-7&*1 T 0+/&! 4%&-*!-"IHQNHI !
TO+60!-%&2$ T &HY/0-)/0&IC-2.&" 8BS ) *H)VO+* I/ _*Arl<t) *+) , "MMAIR-)d. _let al:'aQbk) *+6-/&!!
[0-/1/0&! 1.$+"/ %&! 6$)/6) /1 $8! 4%&-*14+) 1" /$h-, &!+) 6%&-"&! T+/0! */$h- , &! [+ L&:1 S**4/+$) -2
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15t/ %&I6$)/6) /1) 14%&-*14" 1844 /1*&/&N L +) &*IAAI/0&!) , he*+&) /") . [+25&*1+) 1/0&! (4$6&" 1) , !
aXIp1-)*1/0+"1, $&°1/$!1/0&!, %&-/8H1&G/&) /'S8 *&/&N L +)+) , 1/0&!I6H. L41/&G/ . 4&I T 060" !-178A!
U.-2t/Al-//%4 . [&1aHID: N+, 01 1L $+*/ %&16$)/6) /1+) 14%&-*1 1 -7&"1/0&!6% . 141" $8/&¥w! I T 0+60!/$!
~1B8H/-+)1 8GR/ ¥)* . 68" " 4.6/ =21 *& , h-*-/+$) L aHXb:! @O&! L$+"/. %81 28C82" 185 ) *1+)!1/0&!
& &)/ 7 *AL 1.8/ /08 G, - 2-/BHATHEU . 48 L&)/" 1 $8! -1 1 -G+ . LI S8 PI ! "&/! $./1+)!/08&!
O&)A-)! *[-)*-i*="1 aXHB! /0.1 ($7+),1 28" "1 %71 $81 */%_6/.14-21 *&,%-*-/+$)1 -)*! (!
-66&(/-4124/A1-1$) ,16$) " . 1&4":1E) /0&I$/08HI0-) =1 1 $4&!/0-)10-28IVKZ: I [[YI$8!/0&12$-C4"!
$814%&-*10-*1-1/$/-2!-6+*1+) "$2. 428! -"0!/0-/!1&G6&&*&*1 J:H [>I T O+60!14+ " 1/0&!H& , - 2-/$HAI+ L +/!
4$/01+)1 O&)A-1-)*1 " /1 SB6-1 aXXoXHb:! @O&K&! T="1)$! */-/+"/16-2! *+888%48)6&! V(1J:IKY!
A8/ T8&)! /08! TOH&! 44&-*1-)* AUST )| A&-*1 /-*&*1+) | P-+§$4+ +)1 /&% "1 $8! 1.88&/+) ,1/0&!
1)+ . 1-1$.)/1$810:H [ BSHY/O&YS/-21-6+* ) " $2. 4281-" 0:Im-Yt-4+2+/ Ak ) YOBI-6+%1+) " $2.. 428!
-"0!IT-"1/08&!0+,0&" /' T+/0!6$688+6+8)/1$8! C-t+-/+$) VH#MYI ZH:IP [ [:! @0&! 6$) /&) /! $8! /08! -6+*!
+)"$2.428! -"0! -%&! /O&! )SIM*+,&"/+426! 1 -//&4! /O-/! 6-)! 4&! +)*+6-/+C&! $8! /0&! 8M&t,)!
DY*+, 8" /4081 1 -/8%+-21 +)62.%+) 1 "$12l (4&&)/1 +)! /0&! 8$$*! aHHPHLD:! <BH! /041 %&-"$)>! /0&!
h&, - 2-/$HAMEES L L&) *-/$)!"&& 7" 1/$10-C&I/O&!-6+*1+) "$2. 42&!-"0!-" 12§ T!-"1($" " +42818%h!+) !
J0&! 6-"81 $. 41 "/ <A 1.$"/1 $81 /0&! 44&-*1 0-*1 -1 0+, 0! 6$L($"+/+$)! $8! )$h, -)+6! L-//&ip!
+1.(2A1),1-10+,0!68)/-1+)-/$) I T+0M L (- ht/4&":!

|

@08!"/ . *A18$. ) *1/0-/1/08I TO+8&A%8-*10-*1-10+, 0&K! (4$/8+)16$)/&)/1/0-) /ORI A T ) 141g—*:!
@0&!C-2. &" h& ($H/&*1+) /0" 1"/ . *Al-4&10+ , 0&K!/0-) /0$" &!$8! "+ L +2-%I T 0+/&!4%&-*"1&C-2 . -/&*!
AN ET -*&1aHPh1+) 10&) A->1/0-/10-*1 (4$/8+)16$) /&) IXX:J [1* T4: NS TEC&P!/0&!I8) *+) , " I$8!
JO4* 1"/ *<AIHEI"+ L +-HI/BI/0818) <) , "I/ %481 . /" +*8I$810&) A-14AISA& et al:laXIbl-)*!
=608. &% et al:!aHKb! TOS!H& (SH/&*! -1 (4$/&+)!6$)/8)/1 S XLIXK L1 * T 41+)I TO+/&! 44&-*":! S!
<AL *$)8! $) ! &/-+08*! AUST)! A%8-*"1+)! “H82-)*18$.)*1 /0-/1 /08! A4S T)! 44&-*1 0-*! -!
651 (-4-/+CRANS T &HI(H$/&+) 16$5)/&) /1$BIQUXX [ I* T 4laHND>C-2. &"16$ L (-h-/CRARS T &41/0-)!
JO&! &-¥248%1 C-2. &" 185! TOH/&! A%8-*:1 N&) &H-20A A&=*1+"1)$/1 ) ST ) /$!1 481%4:601+) ! (4$/8+)!
aHQD!/0. "1/0&!*/-) > " 1+) IO&) A-1" 1+ (. 2-/&! (h$/&+) Mt601 448~ * *14812-48228*1* $>14 . /' T +/0!-!
19)+1. 1! (4$/8+)!6$)/8)/1$8IHH [ laXLb:!

|

Cluster of bread sold in urban supermarkets based on physico-chemical attributes

@0&!7)7+) ,!11)'R==(%/'"VError! Reference source not found.Y! T-"!-/l/T$!62."/&%"! T
0+60! T&4&!/08)! . /+2458*1+)18 . WO&%! (-/+/+$)+) , 1) 1/08&!0 1 &-) ":1")1/0&! O 1&-) *162. " /&+) , !
J0&IA&-"/1-)*11.$ . 27*" I T &h&!1&2+ 1 +) -/&*1-"1/0&IC-Ht-428! T -"1. ) *&/&6/&*1+) 1/0&! " - 1. (2&":!@O¢&!
IT$!160$"6)!63L($)&)/" 18N OLE&-)"! (-W/++$)+) ,1&G(2-+) &> PZ: IK [ 1 $8! *-/-! C-lt-4+24/Al
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*+"(2-At),! -)! $C&H2-(! H! "$14&! C-l+-428"! ="l "0$T)!
Cluster 2
=

Component 2
0
|

Component 1
These two components explain 48.95 % of the point variability.

<+, K& 2:1@0+ 1+ (18" VORKEI T="1)$! . )48SH LAY /O8Y) . fht/+$) ~21-) *1 (OA™+6-21 -/t . /8"
$8/0GIAKE—*"-*E*W) 08! §A-)1" . (&KL -%7&/"¥)IO&)A-:I@O&I*CEH"+/A) JO&! (U$™* . 6/45)!
$81AHE-*IHE/-H&* 1) /08 HA-)1* . (BHL-K78&/"10-"1"$L&I"&/1"/-)*-H*"1/OBA!"8&71/$!-60+ECE]!
O$T&C&H! /0471 /1201 0-"1 ) $/1 488! $(/+1-21 8% "$L&! (OA™+6-21 ~//1d /875 -)*1) . [hi/:$)-2!
631 ($)&)/"! 0-C&! 0+, 08K "6$H&"! /0-)! $/084"! 4-"8*1 $)! /08! (2-68! $8! (H$* . 6/4$)! -)*!
A%-)*1) , 1 @08! (OA+6SNB08L+6-2 ~//+4h . 18" 1 S8 AHG-*1 [h-*&*14) | P-HSAHHE) h-2 F . ") 8" "]
1 [l6/NAEF £ YIT8HEH) VTSI, " /84" ITORKEAAIB) . */GHIXIO-*10¢, O8BKI LS+ / . heol-" OI(\I6H. *!
~T01-)*1 (H$/8)1/0-)162. 1841/ T $51 TO&KE~"1 /08 2-//&H 0-*10+ , O&H! B+AKE /$/-21 " $24 51 T - /&I
~6/3CHAL -)*1 6. *8) 8-/1V<t, & LY:! @O&! /T$! 62. */&4"1 0-*18U . 2! 6-HASOA*-/&! -)*1 -6+*]
£)"$2. 428101 -IBhH/ AISBY O8IAN-) * * I$144E - *10-* DS T &HIB+AHI8~/1- ) *I$/-21" $24+ " 16$) /&) /!
Y *IT -84 -6/+CHA TO&KE="1/ORAI0-*1-10+ , 0&K! 1. $+*/ . H&>I B . *&1-*01-)*1 (§$/8+)16$)/8)/"!
) *IO\1/0-) /08! -Cah- , &1C-2. &"1$81/08IHE" (86/+C8! (- 1 &/&H"1$81/08) AKE—*"1 i-*&*11)1 /08!
K&/—+21* . (GHL-H78/":1 @O&! L$+*/ . &1 26C82"! (N T-/&H! -B/HCHAL =) *1 -6+%1+) *$2. 428! -* 0! $8!
62. "/ XI T 848 482 T1/08!-C8l- , &1$81-221/081 " - 1L (28”1 -"1"0$ T) ) 1<+, _H&IL:1E)1/0&IS/08H!
0-) 1 /08I8+AKEI- ) *1/$/-21"$2+* " I T 848128 T &H1/0-) /O&I-CEl-, &"1$81-221"- 1 (28" @08+ L +/8*!
) LAGK $8162. " /8" 1+ (2871 0-/) (KE* . 6/1 *4CRH"48+6-1+5) 1 ) /&L "1 $81 AK&-*1 (H$6E""+) ,>!
JORKEBBHRI*$&" 1) $/1 L (~6/1, Ka-/2ASI)* L BRIFICEY" &1 (U™ . 6/1U . ~4/4&" 1¥) 1 4KE~*14 1~/ O&H
"O$T*-16$1L$)! U, -24/A! 6kH/&S)! /-, &/&*1 AAI -221 JOB) (4™ . 684" NS TECEH! 2$$(0$28."!
8GH /1 TH0! " $L8I $81 /08! A%-)*"1 =) *148/~421 */$K&"1 "6$H+) , 125 T&H! /0-)! /08! -C&h-, &1 )1 /08!
1-K78/188h/08! CKS* . 6/1-//h4 . /8.

|
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Figure 1: WSS plot for K means clusters for bread sold in Nairobi Kenya

Cluster 2

Component 2
0
l

Component 1
These two components explain 48 95 % of the point vanability.
Figure 2: K means clustering of physico-chemical attributes of bread traded in

urban supermarkets!
!

@081 . 1846-21C-2. 8" 1+) ORIOH , 02+, /& <148, 1) R (48" 8) /1) 4C+* . ~2I$4" GHC+$) " 1+) -

62. " /8!
!
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Figure 3: Physico-chemical characterization of bread retailed in the urban county
of Nairobi

@08!C-2.8"10-C&IA&8) N SHL-25E*1/$I-I5I*+" fhd . [+5) !
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Table 1: Nutritional quality of bread in urban supermarkets

Type of Moisture  Total solids Crude Crude fat Crude fibre  Crude ash (%) Carbohydrate Acid
bread (%) (%) protein (%) (%) (%) insoluble ash
(%)

Brown 32.44+2.35a 67.02+42.39b 13.6+1.61a  7.42+3.20a 0.65+0.17b 0.68+0.29a 77.53£3.41a 0.47+0.33a

White 30.34+£2.63b 68.95+2.64a 13.1+1.59b  7.53+£3.56a 0.7240.19a 0.69+0.28a 77.83+£3.41a 0.36+0.25a

CV % 8.42 3.96 12.1 45.1 22.33 0.94 4.39 82.04
MSD 0.55 0.66 0.42 0.89 0.04 0.07 0.89 0.22
p-value <0.001 <0.001 0.008 0.808 <0.001 43.1 0.483 0.343

The values are mean =+ sd of all the samples analyzed in duplicates. All the variables in dry weight basis except for moisture and total solids.
MSD-minimum significant difference
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Table 2: Physical and microbial quality of bread in urban supermarkets

Type Water activity* pH Yeast and moulds log cfu/g
Brown bread 0.87+0.16b 5.66+0.18a nd

White bread 0.72+0.16a 5.64+0.18a nd

CV% 13.91 3.26 na

MSD 0.07 0.05

p-value <0.001 0.462 na

*Significant at p<0.01. nd-not detected, na-not applicable. The values are mean =+ sd of all the 56 samples analyzed in duplicates. MSD-
minimum significant difference
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Table 3: Loading of individual observations of variables into clusters

Variables

Supermarket chain

Brand

Individual supermarket
lines

Supermarket chain 1
Supermarket chain 2
Supermarket chain 3
Supermarket chain 4
Brand 1

Brand 2

Brand 3

Brand 4

Brand 5

Brand 6

Brand 7

Brand 8

Brand 9

Brand 10

Brand 11

Brand 12

Brand 13

Brand 14

Brand 15
Supermarket line 1
Supermarket line 2
Supermarket line 3
Supermarket line 4
Supermarket line 5
Supermarket line 6
Supermarket line 7
Supermarket line 8
Supermarket line 9
Supermarket line 10
Supermarket line 11
Supermarket line 12
Supermarket line 13
Supermarket line 14

Cluster 1
(Proportion
%)
56 (50.0)
6 (37.5)
19 (39.6)
26 (54.2)
14 (50.0)
20(71.4)
3 (50.0)
2 (50.0)
2 (100.0)
2(7.1)
10 (35.7)
1 (100.0)
1 (100.0)
1(14.3)
4 (57.1)
19 (67.90
24 (85.70
3(21.4)
11 (78.6)
3 (18.8)
8 (50.0)
8 (50.0)
6 (37.5)
9 (56.3)
8 (50.0)
9 (56.3)
10 (62.5)
11 (68.8)
10 (62.5)
9 (56.3)
4 (25.0)
4 (25.0)
8 (50.0)

@w https://doi.org/10.18697/ajfand.94.20020

Cluster 2
(Proportion
%)
56 (50.0)
10 (62.5)
29 (60.4)
22 (45.8)
14 (50.0)
8 (28.6)
3 (50.0)
2 (50.0)
0 (0.0)
26 (92.9)
18 (64.3)
0(0.0)
0 (0.0)
6 (85.7)
3(42.9)
9 (32.1)
4(14.3)
11 (78.6)
3(21.4)
13 (81.3)
8 (50.0)
8 (50.0)
10 (62.5)
7 (43.8)
8 (50.0)
7 (43.8)
6 (37.5)
5(31.3)
6 (37.5)
7 (43.8)
12 (75.0)
12 (75.0)
8 (50.0)
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