e e o Safe Food

15 JRATCT TG GRS Smart Bangladesh

f) IRFATT T[T Ay 91
"SRl Bangladesh Food Safety Authority
QL







R &I o Safe Food

> IRFATA S 511" Smart Bangladesh




G oo 2 e A AR,
O3 A, T 20t TF© QIS
ORI F-93 70T S D

“TifSR oot Iy 19 R 7=






G oao7 iRt I Al «3e
B A IS o0 1o Qs
I s (71219

-1 R
T AL, oS ogt AL HIFIF









T AT G (A2 AT qreaaen=! aqrom Qwy
e Srais S|

. e Gy T 00 | 4



“fgtom 4wy, s ifs AR

’ 4
/
SIS e sTelg SIS G AT 5 G, GoAf

I o A A, A Tl

GO S
Nk T (T TN (T
o L A3, Ay AT
BEIEIIL!

T ==
iﬁiajl'QOQO GHIR AN, S IS TR

ORI, LA =19 Ay T4 |

ARRPT e

S | IR (IS (RETSe BT SIS
ST, AL AT Ay PGP |
AT Y | AT, S S A
g ST, LA AT Ay TG |
IR fRTem Ay FEsr
A © |G YA I QI T
A5, AT 1o L0y TGN |
AP
8 |&Iq Afpge 2 STy
OR (IR 3030 SARABToTE, T PRI {1y FGor |
feerna ¢ | SR A TGAAS e
eI S, A FRIem Gy s
aFey f2if5e
e w2 o b | &R @Ay FAq T
(VRIS 050b0 bAb Sb8 AT FAPSL, IR =157 Ay TG |
9 | S (18 e YA ST
TGRSR, AT I LG TG
b |G e S S ST
TG SR, AT (e Ay Fgrs|
ﬁl‘, 19 191 k mg wﬁ
AR T3PS, I 1o LMy IG5 |
S0 | BHIR SIE SRR STy
: SRR AfBIe, AL (197 Ay I |
3 | &I IS IS Ty A5

G FAFS, IRATR 19T Ay Fgops | | @ AT

b | fR=ieim <wy st R0%0

- .










ofcfeeed 1T
@[S, I

5 AT 38\

oR (FFAIT, 030

s oM Ay M-30%9° SUIHEE STitece oiifsl |refe wi=g| Sror fAdem Sy e «@IiEs
Aoty “faRrem L1, ST SifS; G AT o 5iRFIB” Srors AN 2CCR 0 [ I

TR & AfEd ¢ fRem 4wy MR reesdl wifesetam G Sna TFENaR(@eiE) @l Srew S|
@TSfer aff TwrNTa Wy W@ aft FFrNIEr 2o A A M Qe A T sy iR
FA0o fqiom ¢ AfEed ARG @I REE @31 SS9 AmARER SR (MR FIE, ol @iehR F9=weT
TR I Fex | e Qrors &=y Ay S R Sfe ¢ fHeem Gy Soiesd 9Rie WS S wgfel
QG FLHB FPe AL TAAC I AT AT, A9y Teofive, Swifs, A7z, afFaee 8 Aeerese
S 1A AfedE fafire Feramify 3% @32 e A RIQ SR FRNEY 998 (@@= FHC0 |
Q CFT I o Ay ForF dofb RfRA tofd Fex 122 siovet aifowitns e s T IE
ARG TR A ST i AR AW SAMTFIRA @ JPAAR STACSH ACOICP AT (Seniet AfSeamy sAfex
SPT AT FAE| (VLT @ T TRIFE @ FH%N G G O FFe &=y (719w @ #ifgwa 4wy [f*es w412
(R QO fRIem Wy T SN TR S|

SIS QTSR =i Ay M9-2020 TATCTF RS Pt FoF HGP AP It 3|

LSRRG
A TS, I HIGA @<

(T8 oM W

fRiem Gy =T Q080 | 9D







4"-‘?3' !"'“'5';0'4-—/":’
i@l

SNASTOR! LN AP

5 AT 381

o) (T, 2039

JIRATACR T &=y A8 @ fiem 2wy ffRee 3119 o7 (N I9IICRF J0o! Sro faem Wmy 3t-30%9’
Alfers TR (@ WY AN e | TEhe @ IRER ooty “faRrsm 4wy, @ wifs; 6 Am oK sifkeife”
AT JCACR I I [ A

SRR FRKCD e, wifor et qeig (<12 Yo 720 N2 Sws 7R Giferss f[Raaejfer @w=: o, 33,
g, Fofees ¢ fFrsig Soie e MR | G AMIGItEe 311 (A @ ol o9 =1 2y SeAme Jwrs
TSR et @ (et FR el 2ifSSITR 2fowt @ $H Ay TeE=eeR @1 Smacaey TG TS HEReEw
e S¥ AR FIAF TeAM @32 4wy @ Af? (RS Sraecaiay St @ee bR

ST Aol FIPI GO FOIe ANEs ST FCH AL &= Ay (RI28T SGws AAIR Swoices e fsmem
vy AR ¥ T SN TR {9em1 F1& e veeir) e Awpeife e siefkaifae sfgsE)
TS 93 ST 2R FACO ANWS TP TN Q7 A2H-2000 2R IR @32 AL {=om qmy
FEAF L05¢ AfCPPTR LT Wiz ¢ RN tofst Feawm) A oo 2wy Ay o= a =6 ffae,
(VRIS 16 ATABIERT 31 307 U2 THT A (werel e oiod [RFea oo =187 778 341 2R 92ore
fetom AraAife [ERGT AR @0 PR TR AS-30%0° FNF F JRNR €92 GGG IV THrHIal
G AR WEN 2RI 2AfFpa=iy F 7T I8 Ry oWy T QR SFWR FIFF AW Soo
RO SEAoT oee 20T 9 (A FA AfeFrenosad e oitg 8o Tw [eag g9 (el aR| I3, Ay
Tzl ¢ AfE S F AR 932 T, P TR AR, FR ST, G Fiee A= TN G2, Sy
AROTGT S 4O I , 2ifoDifa FHTe Ifa @ AT Tz @3 ofb FAife Rweyeet 7%y @ees 2fe’
STt IS T R G2 A (R I 4wy fW1ofet (e Fh0o S siEwis o719, e 8 GIvd s
el FCS ARFFIFACR B9 19T (@17 MR AT I ATUF FAGT @32 S A e 297 sz

AT Teel I ¢ AR I8 Y@ EHAG (@S AWy ALIEGF TWRAT (2 ) @3 AfRES @
IS T/ G FFeNE GO 0O E G2 T AGY 2o &N iR ©F bICFH NSO G Ay SAM
OIS R | S N R, A TAH (A (STt 2138 Al 11t Qe et ¢ S{fes Iwty [t wgf7
S B 2fFaia el eivs, O (@A AToTo! AEE; (o« A (S FIEH, ©F CFae fvaremet et
Te[ENOIF GIeS| O3 AFFIR-(PALBI 501 ATOINE AR IS FAC© A | WS S BfH, GorLi=eets
AHOTO! Ifa 2 WLAMGHR 2RI SFHBIE TG A AWy TeHA, Samife, AfFAF ¢ JeTereF=Ce
TR T [Af*5e $ 51K &y [qiem 24wy ARe® Face 7% 3@, e

S QISR f=rem Ay 1991-2020° TATCF §® w1 FHoF A APy Sl FAR

G ML, & ISR
e fordIA @<

yar o
o2 T

s 2wy <1 Q00 | do






&

SR RERIGE]
SfejPieroR! AL A1

oM awmr2lifes sfRKaifae iR JafsPe Tam afsemme ANE @2 Afoa=ET 1o @IRe Haam 4wy
A-30%9’ ~Mifer® 2R (@t SN SN e | GIRF Wy MIeR Afosivy “f=tem Wmy, % wifs; G Jreao
TR BRI Tt SToyg AP R I A I 3|

QT TRCAT (Y reifer Sifon Brer qeig oI9 Jfergw TN-d Sier ifere ¥ R Lo Y wews MLy
Q (O STTCRR St @ ST oo T | o1y PR M > G A R = (i o1
fof (e wiLltafos S $re waifRTye e e bfee SEfReE | @RkgR weE $¥ Smas @ fofe
Ao® 2w, CIHTE SR S AT ALTIG SNl (TR <12 AR (TR IO HIPI PIACHCA AJ
TI9 e R NS @ Totel 8= I et Roro d8 =0 FRCGHCE ¢ AWy S W97 APely GO
LA WA Qg T~ A=

RS AAAN *MCFA 229 FECRI AW ST, St AfFwsel, Tom, sw_arR, [Rea ¢ [Rew IEs
RePRee M J2RE FFce FRATO! o 992 SIS RAGER 0wy 05¢ A AL
oM 4wy S i® AR G, AfBUSE [} gy e 4wy f=reiet ¢ #{f S, 20%0° ¥ ‘@i
AT FAARPIA 2050-203¢’-71R [few CrEwa Afifm wiewr f[fen Syt a2 F=1 ezl Harsm 4wy e
FACS TS Lo T AR T&F P b1 MO

GO fRrom 4wy U™ -30%0 @ AfRKE TFere! T TR

oY 1L, & ISR
e oA Q=

T, (T: SYF i<y, 9N

fRatom 4y M1 R0%0 | de




ar

IREEERIGE]
SePieeRl AL A

AT A9 Ay FOATHER Sl G oM Ay Mot Qo0 SIIP T R (@ SN NS | @
SICe 2o 1A STeere AfS oIt WEfEe Sfoa e 92571 (M0 76 I &= A Wremer f*5e s=re
AT @ IR Aoy “FRrsim Wy, @ wifs; G AL FeiR 51D’ I AR I SN [ I

e eI QwE GNfers bifmt s=el [ AR wiftre) IR @ AREifae qife #iews ey
Y @ RIS, -G ST GTS Gifew PIer o S N[N AL (12 AT (TGCT ZCSTACH St
QIHF FRLIT>JfO] S FCAR | SR NRANACS AT 78 @A 9448 Reetl, G LA 3769 o T TR
YIRIRITEFST TG (@OAR| A SR FHIHAI 2N AR | A GFo1R B ot et Aoy gaesmsjefer
G AR s Ay (SRS w1 wog gwelel| ¢f 7y IO T [H7omT TS Fed TR

R0>0 A 2 2 Ay SN AWM GPILIEHEE (7w iR a3 Aizewes | 3 Wiy FF
T TTCFS R05¢ AN SR AL AAT Ay TG AfODT 011 oy (Riom vy F$orse (et #ficn
T3 T I [T IINFN 2429 IR TIBICEH YA ANCHCAR T A2 0F T w9feq et
Sl 2 IR 7Y AfEew ¢ e 4wy sTATE AEoTo SeR a3 HEPTIS AT FTATE #Y
SIS TSI 9298 IR FIF S8R FIIRY ol- 1 Fie1e 20 SI==ioi F0%; T 717 @ Y& §ifS 00 @
ISEUSERIR

G oM 24y 437 SRR NG AWy SRAMBIR (AF N I (SIS A TSR SN ACH
Qwy U=t =) o=t [ 30 wifyy sy i1

SIS G AT Ay RA-0%0° TANCS SicHifers F30fbw AT ey St F4fR)

oY 1L, O ISR
e oSN @<

Aaay

IO AEW AW AT, G

Sy | [S=em 9wy =T J0%9




&

NI CRIGE]
SfejPieroR! AL A1

“fRIem Ay, ST SifS, G AR IO1R SRR @ 2AfSo T FNE @02 s 0% (@FIA 2030 WG
ST QIS {19 Ay T 2020 SHATHA 30O TR (GG ST SO | T4 @ ARG, FAF G ML 6o
A TR ATOH[S Sy QIR Sy STo58 FANRAIN R I SN I 31 @ U= SoAeress wify
A eI SRHT (A ¢ Sfeaw qiifiz)

el AP ACUF CNfeTs BIfRwe=e AR MR nifRre | ISR @ AR ARG Al Loy 54t
8 HIRETIE, HA-TG MG 1T SIS PIera Carel T T LI (41 AP (9T ST ST Ay
FRLITefol oG TR 96 G2 Txe reaen R Aoy wnesr=jefer erews A=A Aroe 22

fatem ¢ AfEws Ay AfRrowta AR =S AMCHHMCRA N0 S T “f=17m Ay o3, 20507 2oz
932 97 TeSTY 4wy BN ¢ freivet A ros e TR A TR 77 RO 205¢ AR o @I
“resTions oM Ay 9T SAfewt| Afed 21K (A2 AL oM Ay 9T MiN® e g Qs
(CEIHRERIR 2GS ARBETR (ouie ¢ yiys Uy R, Srmifs, Jow @ aifeweae 0@ =i 2mMese! 430"
T S A A= B SPICR| HLHE TR ARSI 208 IS AT JILEACH Tiolel T RO 7ped
o AfRAT (o1 FACS AR I S SRl

TR e AP &) FF G ¢ A 76 0 I A3IES AR S @R MCEHATR AW
T 2fEMeRd @ RN AL F& CEFRTIR CHIREN A QO 419 AT S{[00<) “To f7=1om
Qg fA<1-2080" YR ST Ao S 0t =fS oI R i1

ifS “Trorn fRRrem 4y s-30%0” @7 JfREF STwere! SN FAMR|

oY 1L, & ISR
e HoISA @<

d_oC

SR 5 NGAIE, G5

fSrsiw 2wy <1 Q080 | 34




“fRrsim Wy, ST& @ifs; G AL e Ik~ @ AfSAMCE AN @R 03 (FIHRF 030 THIAIEHI Jo!
"GO AW 4wy AT S 30O TR (O S SIS | 208 FICETH NCKF LTS AN L@l <12
BT @I G AL -9 JAIR GINRF ARSI o7 AACHATAIN CACR I AN N 341 A=A Soteres
RS AFICA SCaptel STorg XL |

TRIICER FRED Ielfe, qifer el IeRg 12 &7 720 F4 ¢ 1fuYe CHe- ;Y& G I T 9ele
GRREH | Gifox Prof FE ETIR I T (S &= SIF A TSHYF AT A<=qa! (<12 PR o7
(T 208 AT N THO-MG A AfATS =11 93 75 S 7B 8 FA5H WIS 9 S| @ &=y f{=rsin
4wy @ #{fEF @ [RFe (31 (AR ST TPIRIRER 4wy @ 287 Sros 2«is 37 @ Affor=m | si=iif# @ Ure
TR SN NG (0 FLAN ST 7 S T8 =9y Jg2jef|

e Wy @ #ff8 fAffvs Taig wigx fRETR v $=31 @ fifesrsims Sestive srog wgfa simiif* w=ifa Ifaw
O R 8 NPT 3125 @ Sfifeier siolf T @ FIAR Ororg og9s)ef| GF w7 5> @ A== T@efrers
T FEAFT 42 @ Of TN IR AW T @ AN AIRANRI ACH A ARMPEFI Aeo foqs
TGO TR J NN @G FRCIGR ARG T IR T FAT AR AR 8 AR A Azl o2,
R0%0| RIS JRITLMF @ X2y B2, Y050, NI [T Y050 G2 FLI;FAMY @ Ay TeAM G2 [FAd
I TN HPT, Y030 FNT FAT AR A @ T Tesivea [[Kfew «:Aw fAfw @S wfows
IR @SS et ABRRE & Yoot 1t (S S = FXIIE @HHEE FCEIT 219 4T @ ©F Sprsef
1 30| @A fAom 2ifder Ay S s7=2ife e Siserifed N 2ifderr>n Tesm Tow1e 3 2ifdere
IR N ARIAN o w1t TR

f=19m @ |fE e Ay RO AP /S AMCFTCRA MK S U “THR19W Ay $ZA, 20597 2o
3R &F TleSTy AW BN ¢ farvet ARre e FRIIEH @ NRaes I 77 RETE 205¢ AET o I
“Jreamions fRIem Ay 9 AfowT| 2ifSdIN #F (A2 AL f{Risim Ay 9 MiN® T<et g Wiy
(CTFRER 2FRITSIN ARCEAITR (©o ¢ 7 4wy [, Srmify, Tgqn ¢ AfFwe I o3 2Mes 43R
G PR I A=A B0 SR A ICSHNCET JAT 22T S FCAR| G FIFN AR &y LA
fRE1om A0y FSAHCE S SEHe M Sz

TR P AATRCFT G FE G 8 Y ¥ 00 FHFICTH IS AR 9A© @K AR A
T AfFHFR @ AN MY )& CTFRTIR (TR T G 41K AT Sy “erdy famsim
Qg f1R9-20%0” TR ST Al FC3 9031 =S yoei sy 371

SIfS “Sror fAaom 4wy -2029” @7 AR TFeret T TR

Y 1L, T ISR
e foad @@=

Sy | [S=sm 9wy <t Ro%0




Foroife
Qw7 T T=fFe JE FHH

Seereal LW FIRIT

“fRameim 2wy, ST% @fo; G ALEH S GRS ”-2if S5 AN @0 0 @R Afer® 200 AR TS
oM 4y fU=e1-3029” | FTNER 5ifEdt @2 T gifgeers 369 afSsimt srorg Sorc |

QIR IIF Y i, il wifon Prot qeikg e JREF F2901 I/ MCIREW (IR 97 T foqcaatt o
(R QIR AT F A SN2 AOCFR JCCE O—AR AN MW O (I (T2 SKHT ¥R e 9o oM aFig™
PR S A4 T AN LT (<12 A | S W QCOF (FQCT SGy LA Ot ATy WL | A
AINAT YA OB 8 YT AYGCH IO AEH WU A ARTAA @29 793 @erR 4wy HemeR) @
FIACIZ 2050 AT TR L7 2, 20507 SHAFH FCH G2 05¢ R S (FIR G2 W2 S | A
ANTAAT FCAF ATSHIT IRAC 1o Ay IS Tt ¥ F0F B O #1037 ey, % @EIfE, q0d¢

ey R LA [FoM Ay I2TH fNery IR IR, A6 (& Fiees nifice IR 1w 4wy
ST SISl @ M A 2bEel RS IR MeeiR A wiece| ARz Haem amy o,
VIRTST T AN 2AFt, e @ Jord o+, Fqem 4wy ase Bfef aoh, kel o5, s
@ (Mo fogd, GIfSIR, Fet, Bom (I0<, Tmafefafima s faasm oW R eifimE, IRme fFw
G ONOee 305, NGe, (NHEs (@15, e Ampger A @32 @I FFEeE e
e Qg o AANG f I BT M LA w2 A= |

wifS 433 ST (@, LA oM Ay o 4391 Soies 9Ffh AT 2T IS AR | AFHNIBI A1LTT
FACHR PIeH AR @ GIfY 7AF w1 A1 Ay @32 =iom 4wy @ et (@19 [{a9 97 2%, 4wy 90093
@ TR AN (ST B oM @ 2{f8Mw 2wy @3 ST G faam 4wy Usl-2030” @3 AN FFerst
I TR

oY LT, O ISR
e foaaIA @<

(1 drex?

RAFH OlTPqIF, G

s 9wy <1 Q00 | 96




A

NI CRIGE]
SePieeRl AL A

AT TR Ty 19 2y fARveRaceR gorm A foqrEms o «3 Izae Suifare 2rs TR ‘erdm M
7 f1-3089’° | GIIER [ Ay MR 2ifeimy 2e= “fReram Qwg, STw SifS; b IR HeiR siikeB”
Jl S[O7F FANCATIIN G2 208 A S G et [RfFsiee 332 afifeis|

AT AT (IS FAFH-208S ITIRN FCH (TS THS @ TG (A NI SROFACIR &y IR LTS
g 6 FAHN GRS | 77 8 W NPT 0T (SR 7)o Sy 0= A1 ATt 48w ¢ faom Qe
A LN <1 AR GZA T (9= 6 B [ (N1 A1y FFATH (IR ST 1wy @ Af2 fzrsier
A eeaceR wiffe e IR AR TN FEE @ @R TEERR 8 @IEHE A28 RER 20de A
AfSfo® 23 e 177 Ay S |

Reaprre “mfog AL AFAE MG (e iy @ i Faem g Afoe Ireaom Sarsm
Ay FEF {1 F1& FAR| GAAGAS! (e T FI-GIiIR Sdle, Tresit 8 Pt [Rogd, Bfe =i @ o9
5 bR NI FIFN bt JRCRI oy “AfRifse fqiom awy ReEer I a3 13 Ao
[T RIS A =2 Ay ST @R[ S St 826 F1 =1 (RIGH-CFHECs e Spiehy @
‘GBI SIGIER B NG Ay ATSDICa A6 F1 201 LA (719 Ay 90w TR wifsfe
VIR APISIR AT TCF) A I=7 G FHETS AT 2033-2030 276 T R AWR =ioms=
A F= [d=e @ Nz Gy fAfRveaes o=y e soft [RfY @ 2fRkfY gorm w7 of qsam w3 2=

@l R AMRrEl AfedT a3h 2o SN FAEFN | Gerwy WAy TRAM (AF ¥F FE AW AT 2AfSH
B - A, Srwife, Al Tow, MRREAR ¢ R At A8 sperc oM G 4199t @ @3 7
STATP AGO 1 S | e Gy fe] SR @ o755 e RO it 9143 et nfsy ey <1411

e fRom Ay S5 (e SIS Ay AT AfORTE (Fea R prre swfon Sehen ¢ wgeifos
TS b SPIRCIR NI (AT ST SRR ST 8o @32 A [ e S “aais IS~ et
Afefo® 203 30 ify ersfreeica s )

oIfS ‘G Mo 4w f9-2029°93 AR Areey et F90%)

o

Gt DAL QO a=eh

R0 | fR=rem Ay M=t R0%0




LA PR AT T
IR GRIGE]

AfETa ¢ fNRrem Gmreife e 2felt et s Glifere Sfds| @eR a=eicr ey Sem Qmy
fAffveaeR 2oy A 2fS I=E@ T @ IRFE 03 (FIFI, Y030 BT I IFF 7o HAifere 2@ AR SO
oM 4wy =1 @3 fRaom 4wy FMReTR dfsimy 2e= “faem 4my, T wifs; st I o sifki’”
(TR A2l @32 A T N qFors ororg St ¥ @ et RIS o= dbife |

GIfes forer qeg 19 e TRN-d - & ETIR AL SO T S0 AR T FCH 2 R
P A LA (1L AT 7o e F A0 | AN ALTHG (IS AP 208D I IR (¥
BES @ YF O T SRSFAC Ty IS ATHGH [ 8 I3 TS| *y ©I2 T, JoFH 208 «F 77
G 203 9o G 1A e Te | M= 2L o7 f[bawererz fSfEsie AesmeR 7 5= o[
5% OO, 2033 OIfFT U8 (MCF G LA HATRTS S IFAT (A T o SS9 0% G HABCe, 6
RN, G ST 932 WG EMARG 1 @ A o123 L™ 60 T (¥, TH© AT O G LA A0S
COTIR 31 STNBT AT FAR B G2 F3FN SIRYR AGW| 7 8 W N[ MY (SR 227l Srgaef 202 7%
AR 289 @ v Ly &=l | Ao W ¢ f{reme! e 9o @@ TN 8 (@ 72F ReK
fR=iom Q75 @13, 0d0 RIS AT ATACHR ) 00¢ AT AfSfFe 73 1w oM Gy 34|

3o ww=et N A fHarem Ay $$95% 2fodis «7 (e Rafieeir LmE Haeve! H2EE eeieese!
3@, LR G2 A (e [ LBIRABE (@G 8 i¥e 4y Repw, Shmif, Tgv @ AfFaese 0 w3
AR QR0 T SR T A IR AR (IR AT (et Wiy e Nw A rse e, et afowie=
RrwRitr fem 4wy [REE EIRETR, FAR SR RAeE HE 8l (30 St 0 3071 2033-39 JRRE
FIEACHA S Rfen IFEHR 93t GFT2 [Raem Ay GG 2% o @w @ [t s 2w
eI AT Qg TSR TR S WG IAILSICI AT 0% Ao T2 G (FTH91 AT 2032
QU I FRFT A 1 AR AT A [Hreme S 1 (4= sigeifoss@ qge [Kfow J&fo a3e
RS NPTRE @0 A6feTs N=ETyCs A 9= FC Standard Harmonization 91 20 432 & 0%y
AP ufb FfRha FEE veri= TR AfRIRESIE P NPT b1 8 FHooTe! JEe F fmm Ay
e AfRAIfHe AR 2odm SR 932 @RI ZA 2T TR 93 o ARRIEE 36 aft [oge w11
J0R L A T AR @2 AT Tofg et i F1 21 0%% A (A FEoFHF Aoy IR
g AT ¢ RO 0 AGIREE ML A fensrs oo el a2 MRt emiv F1a 43
PRI GRS (O ORI AT GG WA= Qg IS A @2 RGPS {99 21T 2039 AR
AT A #A155ER A e RIbE sRye 9 IR) TGN, Tue ¢ e eifdw A
vy FRremeR RERf SRgEaeE F16 by IR/

e I f9m Qv Gy AfSDT TG IRARPI Gerali= FIFN | 2003 AT TR T T S (04 G432
208 (T NCH TS O G (AT IO AMAT @2 WS bifwi e ore fiferey widAifes e ¢ Fie
ey TR Jfwce fsiem Gy ¢ S{fErre Qe ot S|

-G @ A LA [T 932 77 Gifs Hoq FSBCE AN N GeAILiees 4wy fNeme! F7=2/F 561
@ OO G CF) GO W19 Ay A-20%0’- FFEIR HF H>F! ST FAR

Ve 7 ar o g addie

CMI: S¥3ET FIZTH TR

s Qg <7 Q029 | QD



AR AACAOF T T, 205b-59 FLIREF (T AT TAA e wbb 7% (WG 5, A IO @S
W 8L TF (G 57 478 @A | IR N (AP BIFICATT ACG@ AL AWy T ©iF izt
IO (FCACR| & F P (THF LT BRAMA ([FBCR, & A0 NCIF gt fusy e (0 berer) R 90y
ALY 2030 A A4S G ST ML A, &S = & vo @I T XY 7S NI (A <[ 2|
LA 2lfS =T WA Sl JYH ALH IR A AR SNHT Q97| SR (A G IR I @ 923
*SIAF @I G SO T SAFFSIE T SN2 ARG | ARG LTSNS @I FI-0 TCE S AT erot
27 AT AF FCA AT 008 A d.b (e Targ %o 27 If Repica 20db e 2461f*® “The Safe
Food Imperative” M¥F @3 AfSRAE SEd I TR

Gifex ProR 31 R @3 F41 ¢ T e CINR I o wifeq fHrem mifire w2t s8R 37 ce SR
JNT TN AL (12 AR ST AT @ FRAT (Yre (e SISt ATy FHLITf | OfF A @ N (T
LA SIFGITO AWy ST AT A0 =7 Qs (ee] FARIE S MG | G0y S T2 Sy
A ANS 27 PAREIA 9T LWy SI2A, 0501 205¢ AT R @ 6P 27 qea [aram Qwy
TG | (31 N (AP X (FIAR OIHAE =Y 200 Ted fzmow Aears ATGAIRAFIR 074 | O3 RO I9CA
TS ANfeTS 20=R G = WMy 1<-2020 |

TSI~ Srardal ool Tele ke dfswifrel, Gfex 53-c, EImE, GG Re e ¢ Swaw
AP NN WP IAIASTR THAH A0S AWy TG @ LA 1o Ay FoF Sraglel 4= Szl
NIETOR LR AR TFAS, NoleemoRy AL T NFNT LA, M7 P, A=
RIS, TN W= @ 2T @1, T GwyaEl], AWy TG FARES Jaa B S sTnfae Torfe,
Qg B TERMCTF AN G2 LG [R5 40y FEATHT GAIN TRMES J24<9F A1 [egeis
YR FCACR| TR A4S ST Foees!| g F{oF! e R+ @ 7@ QR, S 2f©e 723 o«
PP FO®S! ¢ Hfex | (T e YATODI VT A SINTAH FRCAN CACRA SIS 47 G152 | G-
S (AT G STl AT FICS FRTHS ARG FACRA S IS OS] 2T FAMR|

208 AR F&F SMART M 6T fW79m @ AfETe Awrd NN 7F, 3Ke 8 (WL &ifs 9w e
TS R | N AT o1 =51 20 o=itw #{f8orys ¢ farem 4wy ffFos s el e @i wifos
A INCTR W | AT AL QAN (TP A S WT Sl SRR AR, @S @i 24wy w=i-
20%9” &3 FIEN e I PR

33 | f=tem Qg u=et 039




TR TP
AT 19T A FEorT

A3 JH d5ad | AfFBIN 2SI 28 IRCAF TOIIBIF o7 AIBIEA Rz wifex et Ie=g i J&g7 7291
QTR S (12 RS 96| (¥ ©GAIce fofd =1 GrfRee (el IR/ 9F e F41 ¢ nfuye 9%
FAST; A Y& (I A @0 AT @F TR 1T SHICSe AL

G AP LA G T SN2 Fof 932 St ETI1R 13T @66 (AT ANCT- 51T 2% (g 7 IBIAE 1o
e fAtem SR Il I AfAGTOR L FIPIERR NN 2ALTHG (2 A-dR =TS FFA LN
TTASTHIT AN IS G AL WA Aoy SRAMC () oy FR37f; (67 Ty (owrie @14 @ AfeTys
e 2wy Ao S oy a5<eTe Rt 9o b TR ATSI | TFA AL G I 2o 2 fareim
QAT W13, 2050 G2 03¢ AEH X FIAR T 8 g T AT Gl (W17 A SSNpie e a7,
A LA R Ay o1 2050 e (A2 Ao ualber aidy fazesm 4wy et RRetR Aifers 2
ey

AfBTYE @ FRIoM Ay (@ (@I (0 & T o1 i3 | e Saxeas S s At e 15 67 74 |
G TMCE T PN ACH) IO AP 7601 FIer FF 5eNR | U2 Ry f[Hqem 4wy 2SR AmoTe!
Ifeeca @ A fatomst Aot e =" TN GIRe FTRAT A5 I &1 229 T 1 S0 I 3
551 1< 0w, S TR M S9N @ q8ARE IS 2 ACAREAT | o1 Ly ANREe! qQe 271 §o-F A=
A sMeT o™ A B ARABIT TFeoF I (MATS (AR, OIS SN S o |

AP O, ©F ¢ APIEFTO TG FACS SANMA AGER & FAM® e 1 N[wP, Frws, R,
A, A GO, A AT TF FFe 8 AR ASFALNZ AP Gy I3 ARSI 0T ST
IR ol FT= I A FTHATC AR SREE! @ HATHCE w1 e 1| OFo8 IS NS e, SRPIINCATNS
R, Jrerefe gt a2 Sy S 9ol ACST SN Y FACS A I 782 AF FARI SS9 AT F
et AR T 9= foiedces, S 2fs Fotes!| 730 4S9 R0 O 8 TOT® GIL GTLFH|
SRS (I RIS AT SPINGTS! ST G O AP O R GFIE2 SN |

TR AP (oIRC AL (7AW 2wy FATHR el AR T3PS FAGIA 28 el IS
FIER S Fows!| RO I IATH ST IR (I8 ([F&@IGH JIRA T, SIS, A FA0-9a7 g ¥t
fRett ororg Teotireef @ 2m2fie | FYATHH G RS 1Y I @ 1+ TAR FMAIPT AP FRFNCE
ST #IfS 71 SR =y Sine 2ifS o 1% ¢ Fowe! TR

e

SR S

s 2wy <1 Q030 | Q0



N

(9]

o8

o¢

oY

oq
ob

(o

do

N

53

59
S8

N

MU

28

q

N @ FIHH SIS FIC IR (A=W AWy T4
TERY SIG A1

&t wdNifog e wsiea ¢ Ay aiere

Nuclear and isotopic techniques in achieving food
safety in Bangladesh

Ay @ SffE fRIereTy fAarom 19T S

ISRG GO G2 Tz @ MG reaient f[fficet
fearom amy @ 9ff2

SeAamifaRe fNaem 4wy IVIATEH 9H TBIRTH
ILRES

IENACH T ¥ el @ afsasest
JEAR 8 (FreABS Qe

8< oy Aot oritae GuIfRET QiR [N my

FEACER AR (A G T

Indiscriminate use of Harmful Chemicals in Fruits and
Their Effects on Human Health

Nanoparticles as an alternative to Antibiotics
Importance of Quality Control Laboratories (QCLs)

and present condition of some QCLs. in food and
agricultural sector of Bangladesh

RIEE R SRS EAC QK ERCHTI
L]

R o T F@bio ARSI TS sifFfire a1
439

Food safety and Food Microbiology

| fR=ieim 2wy A1 R0%9

pr WD

I, S9e FI3CH A

T, Tifesq I

Dr. Mirza Mofazzal Islam

Dr. Md. Rafiqul Islam

Md. Nazmul Hasan Mehedi
Abu Sayeed Md. Hasibuzzaman

T, I W
ST ST

T, gfesr 9 A1

(R AT (. JFCORME

AT G, S S
AT T, AN Gll: AR ZIA
AT T, . (. G T

Dr. M. A. Rahim

Professor Md. Abdul Kafi
Aminur Rahman

Mohammed Ariful Islam

RERIEN
QAT GRS (e GIYN

Dr. Sahadev Chandra Saha

oY

0D

85

89

8%

¢o
ee

(44

Yo

b8

)4

qo0

a3

a8

Qb



N

B

S0

D

B3

Q9
38

@€

Y
24
N2
B
9o

0d

O

OO

8

¢

faom 4y azel: 39 ¢ TitkE ARIE AR PSP AN e

=W <y ST 512 STefae Sraglsl q@res s Fifms

icddr,b and BFSA joint undertaking reduced turmeric Dr. Md. Mahbubur Rahman & Dr.
adulteration by lead chromate in Bangladesh. Musa Baker

Food Safety aspects in Bangladesh Dr. Barun Kanti Saha

foRi= @ CFEAC FIZT 531 7ol SLAWC SIIRN . CMl: oI FRTaT iy @R
T3 oYfed vy @ TRRA! oMl =IfPeget 2@ 4N
Concentration, source identification and potential Shamshad B. Quraishi

human health risk, assessment of heavy metals in

chicken meat and egg in Bangladesh

Food Security and Safety for Healthy Live

(ARG LT O AT Sl FHefea AAFEHR

Aspect of nutraceutically enriched

Ao afeFnese e M= 707 SfamaEs gt

Preventive Food Control System: How we can think?

Mohammad Mozammal Hosen

& AKM Atique Ullah

s Dr. Abu Hashem

. AR FJeTor=t

rice based Dr. Muhammad Ali Siddiquee
bakery food products in Bangladesh.

fs1om Ay AFESEe LTI @ B A L

ICEILEE ISR EIEACIReaE|
“farem vy fRase”

Preventive Control Measures for Food Adulteration

and Allergen

Strengthening National Food Safety System: Addressing

the Priorities

fatom 4wy fAR*6Te T9 S 7, STFre! @ JHere!

Roads to Safe Food

Photo Station

TR SIFA

T, (AW A 3F 9331

Md. Masud Alam

RISa

Abdul Kader Fakir

S. M Shipon

.y *4

Md. Nazimul Islam

Shahriar Ahmed

Gt #ifP @t

fRrem Wy U=t Q039 |

{4

»a

2

N

o9

b
Soo

d09

So@
So9q
S0
O
358

N9

9

38
39

OB

Sl



“fesom A, T i
A LT M6 51k

Yo foft @7, aa
A SN A I

m\g

LG RDE Il L ge Sulele 3
& (2i)?) Bangladesh Food Safety Authority
) Sra sy TETE A ey

Yy AF A=A

Qb | fEem amy st 0%0




Mg € FAHN QIS 45 Jreaim=! f{qrom Qg
FETF: STaH) WG LA

GV, e IS LIS
WRIERIC]
et fNRIem Ay FEAT

g

IS GRE Glfere BIRVPTRY JCHy 44N ATAe= AWy | Ay Qo7 (06 AP SPE | Treial (P2 Gio Fa
A1 BIfRAT Ay, A O (0T ST G SRR | o Ay I f{=em @ #jfBe)el 1w =11 27, orzest Ffow e
& @ AFIT® 7W, (OH ©F (AT I AAATORE Ao [ GG | IR AR SJ0=RA D¢ (F) @32
Sb()-9 AT TR TaITel Gy 219y farevets (Rl $6 8w Iyferars, siifiifzs, sSifes o2t g Sxzw
@ FFoMeToIF L A AT SSHCSIR SIS SR LT Ay FHLTefST G FAETS (AT AT
e Wi R 0 1A ¢ B 2o 932 iRy A ¢ AR @Il 9oitel 9 Srgl e S
ooy w4y 2R G s (31 @3 J3-51 Qif ot S 20T Geiter 4wy fHRrsmst @ 53 +{f% 2
e 2% fReiem QR (e

G LA @ A fNromet

Gifen frel Jeig 1Y &R TRA-9F J- Y& ETI AT AGTH WP IV Ao FAF FTCH SR JC14T
T AR 2AdTrar 2 AR N7 FTer S0 IR | TN AT (IS 2P 208 I TR (TS TH©
@ G (O T CNSIICN Ty FAC 2ITATGH 7 @ FHFH QTS| Y ©2 7, JoFH 2085 F 7] G 2(J
@B G e RIS L | FFA AL=Nar ofF [Kowpeiory fSfebie AL e A0 79 3% fOrmT,
2032 SIfTE 93 (ITF G LI AR SR (@Rl (e IR 31 SW9[CE 0R W15 FHHibee, W6 Scwai, b
TS(51 G2 G ETPTR0 | @ FRT o3 AL <ol T (3, TS LA ORI G LA TS (ST o1 Gl
AT PR 7Y 932 FAFN SRR 2G| 7 @ T [P TS (ST T2}l Sigae 205 A1 #If7weel {fwq o
fR19 AWy 2ol | AT W @ RIS fazaee @i @@ TR 8 @EhR 7g e Farsm 4m =gy,
2059 RGPS TACT AN TCHF 03¢ N ATSDS 2 LA oM Ay S5 | G 8 g w0
ST Gy oM A5~ 92 JAPHS IR STCH) QAT I AN AT @ AT QO© HFeA(F A0
HRESAT 8 (T FIGCRA Gl &=y fatem Wiy fAafsoace 39 fArepTsiR 2w et sifery Te=|

qrar 2oz

Gifex el IeiRg (12 JfGIF TN I3 ey #{ifere 1 ¢ i@ GTiIR L3 T AP VR 7 (R 2O
[ ALITE (I QBT ALAAHNCE FHNFR THS (A0 JHATIRA FCH) JAPH 2030 @ JoFH 2085 G2 (Tei01
ATH-3d00 RN FCARA | SF AN F&iT ¢8 IR 479 Pure Food Ordinance, 5¢> RS (1 2059
ST 50T STFIRA MTIIA 7AW Ly ©fZH, 0d0 2M® 231 WEAD 205¢ AT > @FER 00 FFA 2 @2
O IR &= 205¢ AT Q N G0 72T 5727 RO AT [ 4wy 9547 sifodt 1 23

S My T Qo0 | R4

&
te
.

g’ \ i




’ \ .
v '\WWW%W@W{W@W

/ YRI5 A7 W12, 050 O S SR SR REprre »&fox I S M Hasm 4wy 2
wfIe RFceTace 4y Seoime, Smifs, sfFmead, o, sR<are ¢ Rew 7 e Sraw fNage ¢ s 132
oM Ay IR AR AL Apet HLBI PR T Mo fw@e <31 Afowia oy e farem 2wy
IEHF IS PP @ Awerw) [WLiHe I TR

i. o058 Q= 8 g JLHI TR & 7197 Ay |

ii. wfoereys ftem Qv JRBEANE AR AT STpe] A2y, AWy R @ Gy GO @2 PN IS
SEIfTer AR Refsfes [Kf5- [ (ofF 8 IR e @32 AWy et AR ¢ IR >
HEITEre PR SR TSR FNIEE NG QI @ g 57551

G2 fram Ly e R

RS T=<et e e [H21em Ay A 2ifoTe &7 (A HRfResIE Qe HRems! JHFE apiee-el,
I GIR Ly (ooie {1 2FEAPR (o ¢ 7 Wy [y, smif, Tgqn ¢ AfFwese I6F oA smes
AR TG T A A IR SPIR| 203330 FLIRCH F9ATH 20 [fen slawmz 9ot G2
= Ay G % AT (™ I R Tl 2R

SI IO G AWM LR ASPTR AR 2RI, X ATHRE SR F& T (MR (R &= (R
TATHTCR B G ST S0 Qe [HR1emst Rame ST oorere G Siae- 1 02|

Q1 A R Gy IS TR wfHfe wifie ISR AR 07 2o =9 GRIA @eeie Afes=
2033-3% IR FRGFH *F I AR @ T 2050 o5y A [Heifze sew sAfapiemE aw [fen
B 1o T AR

ol @ AR e SR W9 [ sigafessi e [fon J&wfe a3z fNaeme TR @
ABToT® FIFPTYCRA A/ TN ¢ Standard Harmonization 11 202 @32 @ 707 (A @ wgeifes fifen
e T 1w 206 Ffbw FEE bers Ta|

81 AT ©Itd AR RS bbf @ ool Jace F9w 4wy aever ¢ +f2 Rerew s wf#e
fRerTe feea Twww ¢ oot Feem AW Rage iR RufEer gom s 932 @@= 3w
NI T 9F o7 SAAIET {6 @t foge T 307 2 &7 &R AT @2 WEH<es s
AR 2wl I 2

@1 R0 A (ATF TG AL IR (g ST @ Rt S ABIREL MG A Frewors fpparerg
AP g7 @2 AT v IHFT 3 FER

b GRIGT Y030 AR AIATF IR 27T (9T AT ¢) AW e R sRge T4 QR 9%
Nigfa, ST ¢ Sifefy cifas 2pee G R RERRfe SRgeEFarR Fe bersi= TR

q1 QA fRIATerR A A ou B Jgesd RIGE So foTE (A= ce=iitiel ai=el Fia Soaptsl (e 2
fifon RetT® 393 @Ifio ABRAPTR SCEbT T g2 REpoHR AearEs e s9 @@ [
&5 eI+ F1 S|

bl eeR Rfen eI @ (IR Ay ARIARETR 0y IR AT, GFHATSR T G2 Tl AT orwe Gt
avits fREafbee 9eet <919 &= Bangladesh Trade Facilitation (BTF) (s 3t (AR o© dS GIC6R,
3033 BT M0+ 22=1ER ¥ Food and Chemical Lab Expo Siicaie 4t 231

Sy | [SEem amy et Jo%0




’ . "‘ )
L .g‘. b4
. T e e
] ’

v ‘e

, /
M0 AR A Sl / )

IR FI9A Ay AT { (FIA 205¢ SR 4IPS 2018 Ta =7 I7F IWER (2 SO 2SI 75 2oy
Al *F FCRCR| TCOACH F2F I Y Ticd 2w 2y 2ifY sieererey F1= ooy [few Soie el
FECRI

o OI3H-ARLINTIET Forx=s
fRI7 AWy <3 2050 O STree R0 oft RfF 6 35 AR 2omm T3 2w I fFwga-
F) fYarem Ay (AR GeRe 8 SIS 8 AR Awhe) fRfEsreT, 2058
) fstem amwy (wifssifs G) Rfawre, wosq
) AT NRIoM Ay I Sifefe [, 200
q)  Q-TIE G G ARLFA, 2009
®) ATUF AT AR, AT 932 [T LA, 2009
b) (NCFIRG WMy (e AfRIet, S05q
y) f=om Ay (IR 3, B ¢ wfowa sqf#gie) aifgarsier, 1059
@) LA AT AWy IG2F FAGI B ALA, 000
) fSem 4wy (g AR AT AR, 050
@) f=iom vy (g ) AR, 2055
B) =M Ay (AW I R AfRLEr, 030
2) G Tl afre fazme fRai=sie, 0%
©) faasicas, e a1 Rare smidye Ammsy SeiRiR AfREIEET, 2020
) faRrsm Ly (e @R fAdime @ ) afkgise, 2090

ARSI GG AL 2RI P& berwie FCACR-

) fHrem 4wy (Reea @ wifl) AR, 2030

%) fSaem Sy (@) AfRLe, 0%

) e Ay (B *rewd) AfEy o

Q) fRem Gy (A SRR 4wy @3 REGIbwreR o) aifkiret

o AW AWy AT ToimEr FAGs

e Ay O12H, 2050 O TR AR, T G [N A G e e e
e amy G R Ao ¢ AR 2oz @2 Ao sy R qereaw «=ref ¢
e foET 2wieT S AR AMNas Ferfere wo oy RFE wé faiom 4wy g1 SAmet
MIEELRIPACE € e

s 4wy <1 Q020 | RS

g’ \ i




9o

{ ‘ . \
&] : "n 0.
’0 * b 0 \~ .
o' Y

fqom vy G TNy e

oM Ay IR AR AOF ¢ AWTONE QIeS FAF T LY N TN AL el L
=1oM AM) FATH G ToHATOTR vo o7 [KFE (TR 9w Gy GG TH= FAG o107 F1
TR, TR ST oy G ! SHfFs 2RI G=IS! R, (el @ Soitertt # [Reiay FHHEE, @@l 2=
@ Toireret! R SIfeeas sTorifors fNaam Ly g T S0 o= F (R 992 JIEPH I
Ffafba ke e sl Ko sriew AT St 229 ST AR

W8 (GreTy oM Ay SfeTe smis=s

(O e (ST LA fRIo WMy FATHR Si6fers FIfer Frews Moy u8 & fAiom vy (e
AN FCH (el AR GTo-ol, NG I 8 QPG FIEEN (@R F1 AR

SISO @ AR FrfEFws

b2 sicare, #12 9169, fofbs g, M3fee, forpcets, Aafkefy, Tow (793, % GTeTe, BfS 7w, A==,
IR 8 FBIa Rogd, fRifSw Foet e iz RfSw pees FRE AfRbIE-T $ 1 =

i. fRfen fRaw awmeTer Ife 386 Bl s f[fon Bfe-orime 2o Fi@Ew v I
GO S! B 70T 2030-3% WL, 7w 4wy Raws ¢fb Bfef Rfen Bf s ot wya 46
AT 41 2 93 b el f[Rfen e it wufb Afqa 431 231 Y033-30 wfRER fBrme A
oqfb el (B o NG 24517 31 27 @32 08 H4ifkiw ¥ o T “Afqer o=t w41 27

il 20%5-32 wfReE fNRem Ay wizw, [{fR ¢ SAfREENEn H ¢x B AvoTorET GifEE sies s
QAR 2083-390 FRRE SN ¢afb GPTTeTOTe EIfR{R Soiter #ica Siaiew F31 R

iii. enfe=s »rfic feias ey g (== 121= 561 IE0S CrIRFIoN TSI (393 SIITHE T3 RCACR | 033-39
=@ (G S3b-B TIIN (39 S %7 N T4 T

iv. Fre! SfSRe —Ig-Fams AWy [HRAIPMST TE HHEOF FACO 2030-33 F— dwo B Rt efewie
HEOTSIYETF G SICATE TN AR 2023-20 TLIRE TS S0 B F-Feeer G Sicare
391 AR

V. 035-33 FRZE IAMEEH 8oL T (RITGH- @R Ay I ARFY 2 T IR 2033-329 FGRZE=
O I8 vdo & AW JPAAE ARTFY ovie T3 I

Vi. [N QW5 TATE SN Aol TS (of T CACR #FGF 8 SIfci= | fiam amwy Afsre
AFGF TSN MR 5 T2 T 2519 T AR

ooa W4y AfSrd FrfFEs
foatem Ay (35S 19 FI&MB 10 4107 GUaiTeR | 9= T T (ST AOOFS! & FIIFA berlie |
i. wicfae srdews

(SO AWy ARSI 21ANF sMews e fNafiresi®@ samet a6 FrtEs sei ) Resasg
IGF 209033 IR 9¢8LD @2 203%-20 FLIRE GrERR T 8¢y Ay FAT SR TR =W
RITDTG FEF (SIEAAGS MG TCTIMI DT 03D-3% TR 55,935 b 2y ot Ff5fHe 331 23

| f=meiw Ay <91 Q0%0

per 4 N




@ Y,
LI

- 9“'0.

v ‘o

. | .
. Y Y
(77,

il. Sy smiers AAfKeiEers

I (CQIEFINMI FOTF T AN FAF SCH) AT JrGTel SAieT® AAfTEET PR 0R| [030-33 \
SR FACHA Yoy WIGTEs I Su8 b G 6 AAfRBE F1 2 (@I woAiE Jfea 72
38 G, Al 72T 38 & @32 TG HAME T 2 3,5,00,000 HIFT| 2033-30 FHRRA GO X3
FEACH fvery FIfGTas $9F o B GMRIZe (@16 ARG T 2/ @A 702f¥ [Tew AL bo &,
932 FRCAG LS FAT 2T bbr,00,000 GBI

ili.  wfowe 8= B sreesds

ARG, AT (ST F2/(F SfSCr 2ifY ¢ wiewwae gl aees [fNee e [Harsm 4y F$oiee
W12 ORI 00w bIe] T JCACR| YI NY3 FATHA (e 26e7137 T2 Swde¢ bie] T A

iv.  @fSe om= FriEws

2033-30 FLRIREH AR (A WM € CRIF N If& 992 GNP GO FAF ACH) IR AR el
@GT-EEH, N PN ¢ GFIR & A+, A, B 8 C FIGIIRTS 7% T3 393 J+6H2 @7 <0
(3If%2 @32 8ofb WMy BT f4-(2ifSe AN T (I | TCSTHCHT 0T AWy BT (B2 2wl F=T CACR|

v.  Safe Food Plan Ji8d13=s
&R F30Y> RO Soofb AT Afw== 5i2¥ Safe Food plan 2SRy ISR F1 (A

o AT fNRIHN WMy FGHTHA FIYAT S, (N2 TACIGA AP FIAFN8

QIR T @ RHPTS! TR &) ST (A (A JF SIS TYAT 72247 I F2ICHR o b ©fei=ibe «iaa
G O RESFASET TP AGITFICER FE T SR 035-3% FLIRCH FAAT AN 31 A S35 B,
TS T e dd300fb @32 M T et des 1 TN 2033-30 FREA a8l T A1 T4t 27,
TIPS FINT ANST I ¢ T @32 T AT Teet 551 #S{L ¢ @ ifce wfowa B Qs s
TATH 612 T CH 2030-2% AR AN d33 B TR 0wy 246 T3 wowx ABREry @t
@3 TATES Areq AR @32 TF A AGPTR ST (AT AR 2 T3S [gl 82 F1 AR GRS
ST I 1T R 2T TARERS, (@i % ¢ (@aie 74 SAMER T Givs Jfema R oz
[IF AR 1 TR

(TR SFRCAGAT NG GIFT *RHH weoft [few g Afeds w41 qce 39 Wiyes [Kfew F3E1 s w4
20 3R FIRGEGTRA TR O3 e fFg 345 A1 F1 20 A

o  IYATHS WHNO! I HLFT AP IS

iAo AR fverg wiLfiaesy “Jreanonst oM 4wy F$ATHR Fwael I AR N Ko
AT TEFLT @O 8 (AR FMIREGE O oW, Ao (Tels [[RAErS oW, Jeam= fSatem 4wy
229, A ool & &=y e, FIRIR, Fre=iifErs sicem, 4y JPMN ¢ FEIRNW 2R i
341, e TS SR ARFRR NGy wve! Ifeg IFN T S 0= AW F7F1F @ JICA
@3 A1 9 “Strengthening the Inspection, Regulatory and Coordinating Function of the
Bangladesh Food Safety Authority” SI5F 25 -a MG T ST > g2 (wrerx oM 2wy
e 932 Ay Afere [few ¥ e, G TR B FI6 aviH I 0”1 OIRIGT GIFR 9
wigerfe AR Referrence Food Testing Laboratory B=itNa Swwyts! a2l It 0=

s 2wy M7 Q029 | ©d

g’ \ i




©3

\, r 1 . .
X ~"1 .
®.% '

o' 9

e fREIw 247y TR T PrTRs

v9d fig [RAE Iice (IR RE@prre 2wfoq 2T SN N 93t iy ¢ yfefaes
oM Ay FIYA %S Ao IS ARAWH R Ay IEAF IwARER| 993 ARIfRFON 4wy
RIS HEOTS! JHCS T FCACR W7 ST S| TG @12 G2 “GACIBTR ©IGT Tl G NN
ARG IR ALADL FIHFN beTie QR OIS 59 R2AER Biiteier (NI I (N rem 2wy
FYACHS TERAl AR “Pfew Jfawat (Al) @32 THREG &K 427 (loT) fefEs Real-Time F© @Fl
TABTRL 2FE”- 99 W T 8 VIR 1S beTi AR

g

V' SRS FIOTCHT ST, I S (ATTH 5© T G2 D9-db (ATTH b G FHPO! FAGIAE (VI AWl
@32 fifen SR @32 wfse Srlaw 72T AR e S R AT AR (@IS f=am
Qg SRR N FAT AR

v TR QI ST TSl JiEe e Ere givet Raws fifew 5 ¢ safrsme W
CHIBIZTE™ ST SRS F1 2|

V(ST (e TAL BRI €2 (STey (oo 1P S eI Ry fHRse GAIN 9

V' IO R Ay ST JRRITPS (SIS (OCFTR M 7JST (OTH S8R (JI0Y JRRATPS (SIS (OeA(
JifSree fRETR IRAER TCH a2i 9F TRIAOT G @EAfNE @FHeere TRITS! qvi- IFECR|
wiel wfgw fofes @i MUENZER @3 3itd @3 JRRIFPS (1% (96 1R [Kaze s f[fen
(TR FEONOTIETS EIFHIR TG T R

vy [RISTST (S o] (S FHCS LA (15 A0y A AT TS “AMIITST A
T e S 1 QA=

vV IEACHR STFNSl JEre [fow BN @32 SIFEifes A [ SAEoA1 8 AAS! FEP AHI
QUACR| OO FACHR AR @ swars! Ifeq &=y JICA @ AR 9B AR MFF AH® 27|
fASferEites MPI @3 3t Food Safety Cooperation R 9707 @3 FANEIS! HHF AFHH©
2| G 58 & AfSDIR A MOU =1 23 TiF W&y off F1pif3 312751, oft @l siggr fupsi=i

v o Faifelie @e (1), IIEREGEST [@OIEE O A I[5res, (oG Aoy HiFify 36y «3g i
Iy ONREN JIF @ PP I35 24> I TR

vy fRreimers [Rifew gwe)d Rawce @@ 30 @6 53 afkefd wifs w1 e

v ARE e ¢ @RI G fNarem am 1RE [KE BfS, @OF, FPRE ¢ (NRIE A8 Mo
G AHO- BT AR ARIGT A13fFe, Nfye AWGHe, AfF6e Topifne awmiv w41 =)

v 19T Qg W12, 2059 IAASICE IR &= A A6 w4y Simiere o= F41 A=

Vv Gl Sferr R ¢ fAeAfers HeisH G woo OF WK bie] T JQNR| FHATH fvery bz
SudE¢ Y Y 51 F1 A

v @oft Uy AT O TS AT TR TIES T Aoiw F41 R

v' FAO @32 9IIFeIced SiRfem fRifmpters - a3 sireaifer sweiee 3 Rifwierca B.Sc (Hons)
Course in Food Safety Management 515 <1 [CACR|

v et fAfsts (IR STve 919 fAf3ee MR $3w Afewmifrers s st 202

| f=meiw Ay <91 Q0%0

per 4 N




/
v @Rt IFC, FAO, UNIDO, USAID, USDA QRTWWWQIWWWW%/

aAfRrrs), Tl o, ST eimfae it i F EE|

v amy fRareverr fafwe [ sif#@E b Gafaere S o109 T3 2R @E I$H0F FPerr 7R #HE

R wfoe R, o1@w, REfRuiees 2w @32 9Fo TR oRye F4 IRR|

L =T Ay ST HIICTGTIYR

oM vy G QTG e 932 SRjedet FICH, T (T FTHC 92 AR G (RIG SLHS 5457
PRI 7Y, OIRCE A FIOCT (BT AT | NS Gei7eT (R 9 I8 ST faz@el w1 A= fHzmam 2wy
FEATTHE SON HIEIE | GG AP HLAE P T 8 TR |

SR R <l 9= ST AWy et Agfen Al

RG-SR Aol (< =T 4y xS 2avi< w11 231 f6g &S (v, A2 2if oy oits
] AN TS B¢ AT

GHP, GMP, GAP IS AP SIS SIS |
fRtom 4wy Ao st AWy fremsT ST IR @I oSk
s fofew farem Ay oM @32 AR e e SREifte aer|

ot 4y e AfRe® J1 263 FIRE @I FIRE 9937 T 2 @¥=e a6 241 g T 0
ey

SO IR HRAT 92 SIS AATARE e 6 492 TANST w17 |

CIERICKIEETEDI

oM Wy o3, Yod0 WfNFSd FITFT @ WO AN ATHC FCF AT ATHGAT AL/
FALAGAR FIAFN 5o IR

SREeP A FC GFHL TRCEGR BN FIF Syie (e R
fR=1om et AR &= #1202 eI Artificial Ripening Chamber o1 STt &2 $41 21|
I R AT FHATHFI G FIOCAT TS S 2T IR FIFH TS A 2

IYHT 93 [HRIIFS RIS GxReT FACHE e W I oIS 9efre (et @32 Raest Ry
Fiffs e Af*pe ami 1 2|

fRrom g [ARseTace AT oM Ay FAF T9F AN ¢(sib) =7 (AT (@S AP
A A1 A

e Gy et ¢ S{f? @32 Aifdey < &= BFSA @ ofsiset fw w411
vy fgiemer @32 S{fE FAF® siwel CBIRITIRMA el Iw 411
SRS FTOCHT F AR 992 (AT LSS OB PPN 72 1

fRf$w ¥y 954 standard harmonization @3 < @36 G912 8 FNFF standard IR Soapra
(IS (R 932 Wy fHA=weTR A 72 3B AL o[enix aifeffR, asrcsff e, fRenviw 32 @=-Rmer
fifon a6 Ta e 2ol SR 197 T4t 2|

s 24wy <1 Q030 | 0o

g’ \ i

v

v

v



| .
v \W%WW
e e e e e

YA IR S AR 220 §=1q wfbw [Rfox T @ief @ =- SR, S, 53w, @AibehT aeabs
2| ORI G FI6 & Sier-(oiTet A_1R Azt f[{fen Fiffesigens @ @w=- 26 b, @237 oI, Toaasia
QIS ST (AT (T | (SE @ YIS AWy S0 SRR AT G (AF (TH AHS JENI FACO! 48 77, (SN
fofeeiafre FRes wifde SR wode 23 [ Ay JgE ©27 Ao, &S =1 & vo @16 A7 e =M=
CHTH 1% | @ I A I= JIHT AW 8 1Y 83 G N[ | @ FOT ¢ IRCHAF G FH IXA R 80 *w12x3
JRIFGS @I SNFT 2T, IF N0 2T I=F 2Alel AT > TR 3¢ IR B ST (1T, $558 M (FI JSFAICES
STETCATCE QTS TP ASATFH LG T 7MY 38 G A KT AFF 21 Sdbb AT IS =T @
stemt 52 1% (AT B 211F © &2 ¥ @INGFIE 21 R00b AN S (ofF FESH @i et 11 2 0= 32 g
CAITPTS 21 82 WTH (ISR Wt @ et ) A fae e o3t F3cs (e spr>im ¢ Swfon sy Ko
R A fofes w=1 T

SR [Raremst R oasE 26fere I8 (e

SR AR Nieae (6 Ao fHarsiwe! (N @ g F178 <=l 2bfers qrR) Repmrs iy ¢ I29e bb i
OIS S S (ATF R T N @ HIRAPTIR Abfere ez

S1 FRifee R @3 =l IR @, T ¢ W1 & (o FIwifem S e fare st 23, 0 sf I
iRl oyt o FRIfe Y=g Sifiry ey G M Fia 3| g F6 8 *MoRfErs o y 93
AT OTOr8 T QAT T TAF I FANIoW (THIHIS I AN, ©F FAEIL FCEAF KT & /1| ©f2 e
(ACF fFE O T @ ARG A ARER AN W o1 Q@ [t Ffees @i ox A 91

R SR A AL B AN I A1 BT (TP AR AN 42 FH LA AHNF G0 SHAMIN I SR
R ¥ FCE1 7Y > NG G @I 51 #ATet AfTS 51 I ©f (AT FHEER AR Gifaw fefe
2, [ SN I FISNCIA &) W | O bl ATST S0 47 A o ¢ oera @ F09 Awere
93> wifvrm aifea

Ol AP AN AN M T GF TAPMA (@ AF 28 T A® R | AEHF2 VA FEA T (G
CPHTTT iieR | RT3 o) o1 TR 2R SR 9F GHCH S (9 (TN 21! Are3 A (@fe
APFFOPSICI AP, SHFTAN FIGH TATAE G 2X), TS IR FEH (SO SN SR 3R A1 @A
SPICS ST 6231 RS (T AGAIIN RN TR (00F TN FACS W1 A | @ 4HCTH (NACF i< @215y
3 7, @ efgest fiem

81 ST AW AP bIeT, FFe1 [N @ SO AETYR CNAT 1 G A AL @ 7S (&N (@I oo
Are3 T

¢l I3 ARIF AR @A AP 7 (@A P AR 42 [ 6231 2R3 1 21 QT I IACEF (@2 e
A 23T (SCeTR NG QR BT ST A AN NNEH &= A= e 8 Far) Q=9 a7el w2t
AR RN TS (I FACS |

f=iem 2y ¢ SDG

Ay RIS GFR TR TG 000 SCABPIOF SoN AL (T | AW WS G2 SHAF eFwyNar]
e T S SR A | Aff @ 7 THIAIGR SR LN (TAY S MYw §I) | el d (qifHy Ko=),
TG & (FAF 7e) @2 Tosial o (R oifF @ sAmsfAmmm) oo @9 Sy gk IR il
¢ (forel STeT @ FIRF FIOIN), THAE b (SAMH JA F3RF ¢ wtfos 23(%), Fwriar 5 (P, Teikw ¢

w8 | f=sm Wy =T J0%9




. | Y

, /
SPIINNS THIAN), eTFIATG do (CITN ), THIATG dS (GIAL F94F @ GH2W), SFHIAAl 5 (AWM TAM @ / v
G2 IIRF), TFIAE 58 (TS GI), THIATG! ¢ (TS GII) -9 OB G [WFom A%y S_wi | \

TR (q* FROTR qreeres e Ao S5

TS 38 (ST, 203D SIfFCY AN SIFSHCIH AL #Af5a F9F THIAASA AT AVACIR peIg SN e
IR G PES ST & (@ GRS, S A9 A8 YA YCECR (OH ©f AN &= R[S sricees
38 TR SFIAAE (IR IO Q0T (19 AMCUH SFNPT SAPILT I (PRI TON FIAS ACH 21 S
Rferm 7 Teiig Sfoes FERCR| AN U= Ajeeiics 7= A eice WTO-SPS @3 fRasipiie <y
farvels e 3% Face 2@ 93 1 GAP, GMP, GHP, GAQP 29fs Racae 322 #1312 Axe=
LI Ay [RAATSIE 2AT<i=y (T 20| RIS T 8 T Gopr>W (Y Gee [~Am 4wy @7 9Nl S|
IR 93 92 b ARSI AP, JAPH-208), (TFbT 2017 G A3 IV =15 A= TR I
ST OIRIST SN BIfers CTEEE SRS {19 A0 T & |

TR

AT 200 AT NCH TH FLIH SRR (T4 G2 208 AR NCH THS (AT SO THIAS SN FCH) A
o Aifere Gt [MeR) e Wy el [Rfen 4t Reds s Ay S 700 Wk GRe #=RfE W
QAT G M R 472 g9l aowea e Ay ofif [Rveeae vy S, smife, sifeureae,
Tegm, FERAR, R @ [REw ST 2rerzs AT TeiRe @ SIitEegeTR Bie® F0a Y AMCH! o429 @ IR
AN I Gy FEAF | (0 TEIF &= AWy (et s f{srem Gy g TEe @fefers
STSIEMIR ey AXTY R, v ¢ 2fAfre amxifes e, F$70wa AR sw2pTRd, srwer 3w, Ree o
AR IR VL AP RIS A T, W2 ST (0 RevFes s+ @32 [{ewi ¢ oyfers
AT 932 IR SGifoe SeAwifze Jesd S #/fe7" T | AT @4 RN ve ©F a3 77w afizr
R IR LS ¥ | IS KA B CFOE FF S AP o Reepi oo e Sreeiae foef
GIET 203> TN, LW @247 (T AT FLATST RBICAR F45 M TR, ©F SGITS AFE Y090¢ AT Jioig
ROa 2o IR GLANOT (% 0| AP ARSI SR 2000 AT HH GG THrAG Sere @92 208D
AN G T, I3 IR 7 Gt RITTR AL T7o (*t RO O 16 AL AP IR @32 A
AN (TR A7 NI SfBrs fzmsim vy Al A6 203 @ o™i @ SN A |

fSrsiw 9wy < Q0%0 | ©e




S wifNTog Rz g

-] @ vy fHRreret
Py |

T, oifoey I
TRE NS, LA IJIF

TS OF MHTF JIETWMCR 1ol AT @ 2SA0F ST QTR ©f AR TGAN | SN H[IBAILTS wIfe
8 (TR @R SR % IBIRC T LR AT TR ST QL4 TR AN TS ZAS (AR | 9F8
T NS e S, Tife Afew et @ae I-oKSIR Afevimete i AfeTer T G Qe
LIS AR | & Wroe g Pl (12 | ANS Q¥ ETF1 AT OIS AR T A | 5IEE MIFIE, e
9, @S, G, [ e, fFomeiGT 39, @i GroN, @@ fF6F, TRIIEits ETR, AR I
Tofgfe ¥ aiieTe @ ee | FR ¢ uFR e 2o @ikl w0 ASTmeE Qi wdNfe ¢ e @]
e #Ifeas TR | TR JfaR FRee WRIfAR FE w R Al Fee 532 | R e Aired e 2
T QTT1260e S-SR B N ©F A W@ (N2 ISR | AR IoT0r 94 Qe S 716
oI A A-FA AT (AF | TGS SoTet @2 9 Ared A I& | ot Fifrs SmreE [ow @
fefEre Srer @R ATe G @ @ o == | ok Qi &3fe feq sigfe $ AR FHAEE T i
R0 FALGICT C1%1 T B0 DUETCRe | 9-PfH ACoq G2 THfoe (e FR Acee pfvewre T3 7 | oiwhael FAAIR
@ BifRAa e frce R w-Ff <4Ters biet A0R | G A gL F5fR | W #fRR(C® 9B 7 [pR e o
IPICER AR e IWeeTeR | Bifaeas @ Sfisma Toa 2iewl 330 ©f SRR I (! AR (72 | &t
SRifea ©3 “fSa T AT Ay FiereR *1e fofs tofd zrarg | 4wy Rlere Ty ©F el Beomae
LB T | TeAifre (1R ATAiA [T I5a8 472 wgell | (T & WLad ]ICS W) (IR THIOR ATAGH | N7 ©f
TR IR S -CGACE TN 18 T (I | G910 T4 (N (AT RIOF = 1 | O 5ol [ 92 7eFo
FICE G Q-G A5 TRIEIRITOR (&It SIeFl tofd 27 |

S S (@ LT Q0T G N @ Agoad Tfo AR O (FIRG & IR FI YAz,
QA TR Tfe, - Aren K@, ©2 ¢ @I eyfea e, 93 el e i e | v @
TR *ETF 9P 0@ NATe R PHF (@R TR IR TRASR ¢ (T FICFA (T90g ~Afvifers i
@G AGA | GF JoI Wol PRFFVIE T 7em BT (IR G Sl A= FIL (T90g
A TS WG 9 FCAREN O (R0 T ©RAH2 =rel AEs Prifces si5rew 4 2ifes ¢ e
TN PICZ AZCS SO NffE ETT (ofieg 7 | Sgmey A (@G TSI T Sl (A AN A g
G A (5B IR | (BB el o)) IR N AP T ERMTSImE Sexiazd Ifa F919, o) T4 ¢ TR
TSI I RIS TS elof ¢ O BT ©rIAfS T4, 00) T FToRA 5w Fre FH ¢ - Ute
T ST T SafiEE fefere wifde o1 e F91, 43R 08) efe @ T@ O ARERT = &1 e
IR @ I | F @ IR T e A 6T T Tore el (0% @ TRiRe g s snfdfs
&R TR LTANF | 97 T[FAS AR AR | T@ g FES IR N2 0 LT 4TS TH (1R 9F [
o | S @ TR Q60T PR ¢ W-F Aren Fifewe R @w Hfoe w41 coitr, (o =B =17 7S dors
ST (R 0 1ol AL TN BT FACR | ST SR8 Ao Q020 I IR GeA2-GIbxF 93

ob | [SEem 9wy =T J0%9




o T GTers WP QTETB1 vo,00¢ (FIf B @G TATACSI NI FMeR (+Mer Mw IWNW@/
ST (TF BT R3S *WI @ | 47 AMAN GIRIZA W G (O WATRR | R T 4 <RI ARG @ TR |

Ffes 7tF AT TWPe Ae 2T @ @T¥ A0 IBIOR FHH IR AT GEICR- G T 79y | O3
FATOR -3 58 TeRA T TTPfE FHIHRTAR T AN-AER 266F AR qPTTS & FafRE |
WD TR IFIFA (R @A~ ATFETR o 43R | @ AfFFET @ [KAwmem 18 o
ZEe FRATSH TaeTa & | N G75, e, MFweN @ TERA @3 AIfSBifs Aeer o7 caa e g et
LNoT FoBE e a5 IR | T2 IRIRFOIT ARREIFICE A A YD Syaeaa NSt 7%
T | 2CAB1R foet (e | SEeAeTel | qNGFAIRSTER RS TI REAM2e T Af® Tuiror Flaee | 78 @
wifea TS ST (e e RafReel ANaTSIReTE! | TR AN SRFOCH AT A=A G SRR
@ vRY T AT i e 30 e sime il TeeE e 2, @ Soike aftt 5
S R TN 8 TR TSI (7 FA MO A | FieAree 031 e 1 | @il wdaifon weiaca Giedres
S e Trad TR AC! | OCF Ao *eid el wItF G TR IR S ARAS! 8 (FYI [
IATCIAIN -t @ <tes REHIE @F Toq T@ AR | ARAEFEE @ @R TEEFISAR 4TS d4TS
WOTMA RS 89 ZEE G2 @ AS SHFGIR FRETH | ARGy Io0e MIGHFIIA Al ST SR b8
S Q4T SPTCR G BT (AF | (FHI LA SWITest AT ST 03 NRIEFIZA elfeDetens
QNPT G (ST Q= eSS MR FIZA SR feaeai=y St fRens wifSed itz | 7o @3
T MR TG RRIRA eMites “Ife (@qreee foq etes @ | 2005-0 Swd Mg MET@EFZT @3
TR &R 38 &R 5 | F 92 ©f @S WIS & 8¢ &R SR | e emicas =it Ireeare e
BIS1 (e #{1eq7 W (FFelfe (@0) YIRNIRPFSI o * ST ATER 403 AR (MR | @ (AP (@ I @ TR
ML AN NRCEFIRA S S AR Z TIR | 0 NICGFFIRAH ASHASTE Tow Mg TR F375 e
R 2@ S ERIF 1 T8 AR | (@: NLF-ZTPE 7 S efedez +1A-f&= T | @52
TN ST AP OFF (AP (T IR | F4F8 FIN8S (Bo SIS &) ATelF M T @ = 06 S
I TfF W A | @ Al ILRE TS ATR-FTET 8 AMIEE wes FA19 QA I 92478 I (R |
Q¥ I SOINGTER T G BIfenl SCR612 ([FCBCR | GTS) GNQTARGTENF ISR (ACF ARG @ 7267
IECRR NS FNLT (N @COR AR | S FIeF 8 ANGTFNLSTR oI AL F30Y0 HACHIoA 7 w63 ©f & 3
RS ZPTfe T4 T @IS NS T VI ATASH |

O(R A Wi Swle 6 ey TMEGFFEACHE WHeH (2 | IR T 411 FifHR GrRre [ew I 1o @3
WS (TR (T (108 (AT )8 SE0e PRSI AifSF MGrad (ARSI | @2 GRS S8 ([O-I F0S
et Sdreas 73 JRINE IS FAAEH T FTWRAIS B Cofd AR | THRAATRE @9 I8 @
AR QTR ©IF Y Wea 767 e 9ow snd @Emmes #ifify SR @ 761 | GTewy ebfrs e
IR AN TFAEF A &Y o7 JfdfF ERIF TR TR SR | 9[048 F20, (FQI FILFA @GR TR
ST SIS @R FCF FI& F AR | AL FILFA (90 Trfes mies Afpifere asiefefes
Y TS SSANH ASTS LT PIAPTHIE 32 5B A SN G AR A AoAfFwa ez @
(MR (RIS AT FfHFR (a7 R | S P AT AF[s @« F70e i GR1 A GT &) @
TN &I G2 (FG So BIFIF I AR (AT AR, F AT FRER QI AR Swo =i, I pifRens ey
RO A FCE WO S TF FRAGHACT Aol (A JCACR (T T @ AABZ ) | W-FH AOF ARTOR
ACF G FICF FoF QAR Kol (A AR, R TR AREEAIO[6d @Aqae I MeTaed |
@AGIAR T JIFT FITFT FREF [ 8 SHRFE TCHA 030 (ATF 059 TRIIE 8¢ TF GAGTI(F
oY 58 Rfee werm A (3l e AR | 97 G0 SR WK JER FW 8 TR SWISIa II0R (1R,
T G FORE 98 2R, PR FA @5 fFoael | quiore Famaaaag Aweld se =i F1a1 Sme
AR IS AP @ I 8 FCHA (@ TG SIS (oaeed 0.0 [ieraa [ifea werg el | @ g Ao
TSR RS ooy 28 ffewe Taneg Jm-odwe S, Se % Fot wifee o wret Smiatete

fSrsiw 24wy <1 Q080 | @4

g’ \ i

)

'
¢



{ } - \
.&rc"] "
’0’ . 0 \~ .
o' [

] . .
, 9\ \:

P |} TS TG S PR ARG | @R T B XTI 0 PO TN DI K AT AL et cofd
' ) TR G FIF | G TR AR el 797, 14 @ =1 orem Toapest 562 wArers |

JIETATH &OTS AT ITIPTRI AR FICR A0S [fog] T NS @1 (oAM= (TR (@ 4Ty ol
Al FCACR OG0T eyfer TR @i | OUFed (TRIZA FIZAPRE ASH (99T Q) G et IIfFR
3 RCAFSII T | G 7B S QNETFIH-GF AR € HIEGITAIS [RCIva [ pies +1e qewe”
WA Soptel ARt (e | o B IR MR TGS VARG ANGTEI G e e
G A Reww et FIRAIPRIE AT @eReRme § WA e Fio F0o TF JACR IET0T
I | (3T TG A 8 FRIAGEFTS SNl e el (o102 S AR T | Stz Teietics ofs Mg
QAIFGH (@FTAMER AR [FCTCR | PR NRF-AFCICCRR T 2R FIBEA Ta2. eq IR0 (Igefefes
IfF MR 897 | TEIIR 00 GF IR [0S €2 @F T GIIFIH FFAC AT vo Ted &I 5= |
3l ST IRET AFE AR PR Vb *oiex @ | Mg @I¥ V@ aN9F@A-97 9o NSq TR T TwA 93
R €7 SIME WFNS (LR | T (0GR ANGFGH AR RS | T (118 Pz | Ffb g1es @ e
ANOFGI-GF TG el A Reeen w1 Fre e | Tfass a3fe wzm 76 T=Rees 98 Fm AR
TV IES RIEE2 91 BT IR | 93 R Efen™ SdRee € SEe @[ 763 IEm 1T Fco
AR | Y7 FRifoF2 AT 15T (0 FORABT AT e (AT 0T <11t sz | oy wnféfss efedic ey
TOR-SAIET (s g R 992 04y bie] IR0 ST [F 8 TP WiLei [or | @3 [’
fEfEbre e o] SIS 21 | SR T e Qe ILSified 5asie e @2 YR @@ e A3
8 A |

QUErS Ifre 2eE wReCE A% WS G T oS SEh FECR | 2050 T AT ARbiETS WY wfet
(ATF A AR @, ¢ =TI QTers J1efPe A2F SRR Giers Aiefhe SCHEHDGTE $ithd IR BT 4
IR ST SR ST A@R T BTS2 | NI v *ole] Qled SifFeaes quers G @Rl
TR S FILF @qCO TORTS I I T FACO A8 QTS5 1LfFe OG0 FIRFIR 26T Oihd a5
W FACS TR I | (e A @ T ATE T, ST UIfFe ALER &IOS VTR | (q: S &t 0
*ole J2F QAR SN GFIPR Qe FIfFL Gl Ble] LS OIAd 2TF 6 I MBI R, IANAR F0o!
T 1 @ I g T RCI0A FET AT Grers FISF e Ja0Re | T G AR @ AR GTEs
712 ATOCCHRTAITS |

e SRfere 36T FoNBE T ST WIFCIR 2 AT [HR ST G2 TPRAR | S0 452
o AN e Sfseee! (Aree WM it e Siae B e TR | TS So-d3 IRER T T@gfe
G (ATF (TATS TR @I SAIAGTE] FICHT T IR AR & AR (IR FIREGTAE SITATOIR G
03 ofF fofers e ~12a<l 7ie T4t T | METER U T ANES TR NS s | 43w
4 OG5 (Y JErHifer e [T, TS AR GRE, (KA A 932 TERY ARTS TR HIItee (P! 632
T QST J(A | ieerl-weafos fFfodere] MEtar-wdifon epim 72 g o A | affie sdifen
FBET TG A NS e (e ¢ FfoRerer evw o @ st e wiee afews 7@ <R
grepE TR | oF ANES wdAifon fFfodere! Iam @reE i wdsifore wHs eyfE ¢ Twyw J& T4 (T
ST AT (TR (BT AT AWy fiorer (g 9 WK WAHe e ¢ ifae I | 9% Ay e
(GFI1R FACO R0 AN FRAOE A @ RTINS G2 GqAgy- ARTS Fal Y98 SFfe J0A YR |
AMSTIR (SIema fTRism vy R @ ATl Fcvoel ([0TCR MW TS (M ©f qFLOI TS (Sl 7RI =
| CToTey Vel <y Beoive, AreTeTesac @ Rewred [Tl ef @@y AREemrs SRS g (o | ey e
ATS T, ABCIS (SIS HBAATS RIS QT GG BN AL AR | CTee el SReens e
TR (5 SR @I =G A | St SR S AT (373 A 26 |

ob | [Esm 4wy =T J0%0

per 4 N




NUCLEAR AND ISOTOPIC TECHNIQUES IN
ACHIEVING FOOD SAFETY IN BANGLADESH

Dr. Mirza Mofazzal Islam Director General
Dr. Md. Rafiqul Islam Principal Scientific Officer
Md. Nazmul Hasan Mehedi Scientific Officer
Abu Sayeed, Md. Hasibuzzaman Scientific Officer

Bangladesh Institute of Nuclear Agriculture (BINA)
Mymensingh

Sufficient supplies of healthy food are essential for maintaining life and fostering wellness.Foodsbecome unsafe
during handling, preparing and storing and create the risk of individuals becoming sick from foodborne illnesses.
It is an essential aspect of food production and handling as it ensures that the health and safety of consumers are
protected from any food-related issues.Infectious or toxic microorganisms, parasites, or chemicals can contaminate
food and make their way into a person’s digestive tract, resulting in foodborne sickness. Pollution from hazardous
chemicals can cause both immediate poisoning and chronic conditions like cancer. Numerous food-related illnesses
can cause serious, perhaps fatal, complications. Due to underreporting and the difficulty in establishing causal
linkages between food contamination and the resultant illness or death, the burden of foodborne diseases on public
health and economies has often been underestimated.Each year, food poisoning causes the premature death of 0.42
million people and the premature loss of 33 million healthy years of life worldwide.

Bangladesh is among the most vulnerable countries in the world that are exposed to unsafe food hazards.The
supply of nutrition and safe food are a significantchallenge for any country, especially in developing countries. If
food is tainted with bacteria, viruses, or parasites, or if it contains chemicals or poisons, it will become unsafe.
In Bangladesh,perishable products, i.e. fruits and vegetables contain 70-80% water, so they rot quickly due to
insects, diseases or environmental factors and lose their quality, ultimately becoming unsafe to eat. Due to bacterial
infections, temperature, humidity, various chemical reactions, insect infestation, improper processing, preservation
and marketing, about 20-40% of fruits and vegetables are lost. While encountering adverse environmental conditions,
bacterial and insect infestation, preservation defects, etc., perishable food grains are spoiled within a few days of
collection from the field and waste 26.2%. We are facing substantial losses financially as well as deficits in meeting
our nutritional needs.Analysis of agricultural data shows that the annual losses of onion, potato, rice, pulses and
mangoes are 20-25%, 5-8%, 8-9%, 5-6% and 30-35%, respectively, which in terms of money about Tk 19,750 crores.
These massive losses of agricultural products can be saved by 80-90% through nuclear (irradiation) and stable isotopic
techniques.

Nuclear techniques can help detect, monitor and track contaminants in foods.The primary technique to detect food
fraud is measuring and analyzing naturally occurring stable isotopes. Isotopes are measured by isotope ratio mass
spectrometry (IRMS), and the ratios of isotopes can be compared to authentic foods to distinguish between true and
adulterated foods.In Bangladesh, where honey production has increased for domestic consumption and export, the
Joint FAO/IAEA Centre of Nuclear Techniques provided nuclear technical training and support to trace food fraud and
adulteration. In 2021, by using IRMS, 12 samples were found to be adulterated with sugar syrup. Bangladesh Institute
of Nuclear Agriculture (BINA) possesses an IRMS and can detect food adulteration by stable isotopic technique.
Several stable isotopes to detect food fraud are available (Table 1) and can be used in Bangladesh.
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Table 1: Isotopic techniques to ensure food safety

Sl What can be determined? What food fraud can be identified? BAPEL B Y G2 (12
Isotope affected?
Carbon Photosynthesis (C,, C,, CAM Adulteration (e.g. sweetening with Honey, Butter, Olive oil
pathways) cheap sugar)
Hydrogen | Local-regional rainfall and Watering of beverages; origin of a Coffee, Water, Sugar, Meat
geographic area product
Nitrogen | Fertilizer assimilation by plants | Mislabeling (Organic or non-organic) |Vegetables, Meat
Oxygen Local-regional rainfall and Watering of beverages; origin of a Coffee, Water, Sugar, Meat
geographic area product
Sulfur Local soil conditions; the Origin of a product Vegetables, Meat, Honey
proximity of the shoreline

(Source: Thermo Fisher Scientific)

Modern irradiation technology (Gamma ray, X-ray and e-Beam) plays a significant role in killing pathogens and insects
in food, maintaining healthy qualities, and slowing down physiological processes, i.e. delaying germination (e.g.
onion, potato) and gaining maturity (e.g. mango, banana). The Codex Alimentarius Commission (CAC) of the Food
and Agriculture Organization of the United Nations and the World Health Organization (WHO) Joint Food Standard
Program adopted the global standard on food radiation in 1983, resulting in confidence in the safety and effectiveness
of technology for governments and consumers. As a result, about 38 countries then approved the application of
radiation to one or more food items.

The radiation time varies due to the difference in the level of the radiation dose applied to the product. Radiation
time is usually determined before application based on the dose rate and source strength of the radiation source.
Required dosage levels to be used for agricultural products andfoodstuffs are mentioned below.

¢ Low dose (<1 kGy):
Purpose: Sprout inhibition, ripening delay, disinfection, parasitic inactivation, pest control in grains and
fruits.

¢ Medium dose (1-10 kGy):
Purpose: Reduction of damaged microorganisms, reduction of pathogens (E. coli; Salmonella).

Bangladesh Institute of Nuclear Agriculture (BINA) has the technical capability to apply radiation technology to ensure
food safety. All the activities i.e. planning, operation, calibration, dosimetry, dose mapping, repair and maintenance
of the gamma research irradiators etc.,have subject matter specialists at BINA for the peaceful use of atomic energy
in the implementation of irradiation and research activities.Intending to reduce food-borne microorganisms and
post-harvest losses dramatically, BINA is preparing a proposal to create a food irradiation centre in Gazipur. lonizing
radiation will sterilize the centre’s crops, extending their shelf life.

Onions and potatoes can be kept fresh for an additional three months if irradiated. According to BINA’s research, this
method can extend the shelf life of mangoes by 20-25 days, that of litchis and bananas by seven days, and that of
vegetables by up to 25 days. If the shelf life of perishable agri-items can be increased, marketing of the products will
suffer a huge change. The technologycan potentially increase agricultural exports, especially for high-value crops,
spices and fruits. Since irradiation can reduce or eliminate bacteria and insects, it also improves food safety and
prolongs its shelf life. Irradiation, like the pasteurization of milk and the canning of fruits and vegetables, can reduce
the risk of foodborne illness.

Creating general awareness of food safety will comprehensively supplement the existing regulatory enforcement
mechanism and institutional backbone to prevent food contamination and reduce the burden of foodborne diseases.
Access to sufficient amounts of safe and nutritious food is vital to sustaining life and promoting good health. BINA's
nuclear technology not only ensure food safety but also accelerate comercialization and exporting of agri-food
products. Good collaboration between governments, producers and consumers is needed to help ensure food safety
and more robust food systems. BINA can contribute a lot in this regard. Addressing this issue in collaboration with
BINA can help to achieve food safety in Bangladesh.
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Private Sector & Civil Society:
Perform any food safety activities
and outreach activities as agreed

with BFSA/FBOs/FCAs

Ministries: Support and facilitate
through policy making and
resource injecting to respective line
agencies

BFSA: Control through
coordination food safety
activities of all FCAs and

accountable for overall food
safety

FBOs: Implementing food safety
management along the supply
chain

FCAs: Ensuring food safety along
the supply chain
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a) Local Authorities

b) Health Service Executive
c) The Department of Agriculture, Food and the Marine
d) The State Laboratory

e) The Marine Institute

f)  The National Standards Authority of Ireland

g) The Sea Fisheries Protection Authority
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a) The Dept of Agriculture, Food and Marine, Enterprise Ireland, Bord Bia and Teagasc

b) Bord lascaigh Mhara (BIM)

c¢) Environmental Protection Agency (EPA)

d) Food Standards Agency (Northern Ireland)

e) Health Products Regulatory Authority (HPRA)

f)  Loughs Agency

g) Revenue’s Customs Service

h) Safefood

SO FAFFACET T ¥ AR Wom 4y SREFEE RO @ReAF @2 o FEEeen fF=om qmy
e RFR-Ries Aaes g fofel

e NRIeM Ay F$rF I TS 5, TSt HEF I IG5 AN, (@ N2 gfeike @ 4 @&,
T Tl I AT O FIAKETE W FCH A2 FICT TS AGCHH 439 T TSN 0| @61 7 AW (A 3 I+ @
AR 7P AW FPIN ATSINH b A1 SroifEe 77 AR I; 998 2o 2ifowE (=1 @16 Al
I; TAMS FI6 (TP R IR S o1& (S o FB-RG-719 (AT Ay TAT AR (FFAT ALACRA AT %l
I AT THREGACS (AR ) I 2, 4wy I R 932 (oIt F@ o/ qifr 1wy AfewE A=
TOIOIS 5 FACS R (@ GF LA NSRS (P GBI (ATF Q9T ARACI | AN L9y (=S AL
NG FA TS FEATCE G0 SINFT AACS & IR W 75 AL oy “@ie @ishfeh” @i
@32 ALFCEIR G BN ATy e Qee 1 @ P (st Ay’ s R ARt pies qrees 249 Aegee
ATAGTIY G, IS I, A& 92 ANZTeAI2A AT SATSHF T (AT Ay FINFN I FACO T =T |

QP T HY RO G oM Gy FH0FR 2O 2] @92 TSN J/© AvewhR [few W=
#1231 AR O(F g 5y FRFH TN 41 ©f Kby | 3R =i oyt =it @ i ©f 261 @
TGS SHT2 AR AR Ol N beiee 231 +IfS7 wreiea HifRea it 1 w+ret 32 7 ©f 5ig7 Bre A
G BITCEIE R (M TS AT | AN 7K (LG (FC A (FS @1 A[AS! 579 FACS @I S| ST (79I (AF
Qg G 21T G FA HIACF JACS A (¥ “HeT Gref31 2”7 57e biIeig RIv=1¥ G ARV T© Sio=el
AR IR I H2T G F91F-F Reaiprare A2 owxf, N1, S=ifier aviasae TEER T
fRmeTyere “auasy” I TR Be1Ce R =L RS TR 29 F0 | =19 Ay T8 492 SR e
432 TS O &) AT S|

fSrsim 9wy <1 Q00 | 85

g’ \ i




I T F4igl: JCiet @ efsawael

AT ©, (I3 S S
Iy (A3 415 8 TeAme)
eI fmiem Wy FeorE

fFh:- 73 (NaCl) @36 TSTR*THR Ay | GIEAN FRIZC AR I-E @17 A G 76 Ko ~1fe |
GRS FRIZT 3 : 5 i APATS ETICAN @ @FIfeT 7w f5e @ Tl @@ | TR o3 TP 2.5
A ISR € ve.8¢ AN FIRE 2AE | WL oo AN FIEAN (FRIETT 0. 08 S FITAN G2 Yo,y Ot
IR 2TE | A ARIE 99 AW ALAEE 57 (Food Additives) 31 4wy @it (Preservative)
[IR® T | CIICAN (FRIZC AR 219 ¢ M Jate GI® [ | AR 7719 (/T AN *07 Sopi= 2
TR AN (e IS | ETITEA Sreia*iss 68 Ny “fasid 79 | 4R QoS Fgere, o7 e,
2ifeprv <Toe FICIR IITF TR | AP CIEOA! 22T FZA SPIE CF6 e AT A &) Afova
2.9 &Y ETEAN HEFR W3R 38 T=A Wb IWEE B T ETISAITNR wadid o198 B | WHO-93 TTe 436
2% ITF A Afoa ¢ AN 3 T IRIF 71 e The qIR Fwma cFa wims 9 | A=t SEws o =R
AR T e a1aet AreAR Mo T M2 | AL Gaewz @6 (! | o1 [ ©2 Iro q=e 71 =
2fSa 38 AT FF T SN (AT AfF T ATASAR TR NS @* | TR (@ [ (72 | 9 ASFRIR
o] RS T S FHite e @ SFaeaa el =11l Fiegm Saaw 932 eg e |

T BA P! 8 ;- JIFNATHR TG ST 260 (ST € FIIAS (TeT) AIGIRETS FSTA AT 208
T TRT A 11 BeAWH G RRETE REs 341 28 Seeay W15, @feie ¢ (7 Mew TRt e wme s
FTRelNee] (¥ AFTR @ T SAHP A 719 GeAm R A | 7190 TAW Fjefrst Wiz e S e |

T B (T=eAAe) AR(O:- JFTACR TG ST TR (BB € FHIASIR (Set) (TSI ATHe AT Tq@A
TS M1 IR IR (FAATF de PAfHB) «32 CTiaeI=IF Fite AT 711t TAMH T & | TR SAFAA ST
G SAZETE NG (26 (=5 el Kow 0 F5 THoR w19 i 403 @ ©f Ehaes Aeigs e =<
51T T4 T | AR SRAWH I 8 WA SHACTR Gy IS FRel WY ~AfAfRe AT G2 0 A SAW T =T |

R ARTHLT 8 IEFESFAA:- HIAT 8 FIATR F2H Tesfifre Go/eifarnfas #77e vio w1 (@ =iy
w3l FEPTCRa A AR 31 = | ARG a1 WEF-300 G e Tame Sl #ifRieeiifas w=ee
ST S ferarea At stites M Sifeage w)d Rt Arstere w4 7w 1w fernig ke
AT ST JTe T ATCIEET® NRMGAIS 71 ARFI/L531 [Riaro! *Riw Fa1z 763 A | (oo
AR/ Rars! 27 S AMFoES NRCTIS #1390 T FCE |

A qEfewe @t efewany oy wiwed WeRfes fe:- Sfere serse T Gt TG
AT | s wibfestre T fAemay SEfeaye @qeR W wifey eife ftve Fare AeEmet

e TS 7 TAWH T3> IBAIR® TR | NGRS 779 LA, 030 FAR (S6y 71, N
8 S &I AT (ST 8+ 4W)) AFeFAE IITS T o139 AR EFACR IRl TE | [

¢o | oM Ay =T 030




/
T3 fgage (ofey [ Sermasal akd NeriRes AGIRRIN et ¢ wiwifes yeael @i 1R, /

Tl TRl @) T e R etz M SRRt oME F91 7 | (916 R SIEfeTys a9 IRTE |
FAEOTOLNE FHETR fraeyers s [ ke wifrg Ao w0 | Sxaw R eyl R e,
TG TTRTHEE (99 =M2) bR (137 G FRGCIF AN TS AR |

T it FORY:- 7119 T B, TR FepTeg 7] efEwreresad ¢ SRfeTesad @2 ARHR/L5 7
ffe Zoyin 2w & ¢ o7 T oTF 8 AT el ACACR | 7119 g To Sl sepiayl &
3¢ 7T | T RICE SR 8 WP T e e @ Ritg e it kel I A, e =R FHRE |

TR IR AR~ JIZE AW &4 8 (5F) T ATe ot T4l 2@ @F- 5. (Ofey a[¢; . W[
AfeTeFace TIZe &9 ©. ellfe T m Are FIze =14 ¢ 8. Frgm FivE =i e 3z =16

S

RIS CoTey o1 Aa 2ifefine sTee @ia AWy @ SAIeTES =<l azd T AT ST (OIey w7ad
RO @1 27 | &I NEIfeTge @< WEa030- T A@ege et F=affs Samemz e
T2~ F) G 5Y% ST GG (FRIRE; ) SFEF 5.0% A ~Afre S@Iar *mid; ) T s ©.0%
SEE TS SHINT i ¥) TeoAme A vo-¢o TG GNEAN (FI3T e, Afre gaam swid;
@ 6) T L AT SF v.0 * ST |

TS AT JIZS T~ AN e T AfGeresace @i1e I7zs 27 | N9 AfGwerewacet
TITS T AEEAge 77 wiew, [ qa Ao wror w9 ([feas) @ e afme st

TAMITIR QAT |

. ST LTS JIFS 7%~ RMW -2 Ay dFrod G 2pd #9 (I T4 T | NGCAF AR T07y

8 M AB-ART Ay GFTo'8 AN Y& #119l FIZA IR ILANGFS] AR |

FRitga o R 97 T g g g FRAAR ooy Seome #1e age 27 | e FiomE Ko
RS FECE Sl Ol F1 [EACR:

0). MEs aqie FvmE ZRen d9 73999; FReTEe T 9917 @ 19 (QF AW IR 535 @949-

FFoF @1, @I Tojin aFe 341 27 |

ii). FAICe elde SO SR S RET TReew FIR; @N- AR ¢ fCRrers agoad, bl AL

8 AfERETeFad, MG SFOFA, T2 A6, FG 8 ATTS Ay agedad, ML @FH I T |
fRteR FEMEE RETa I7Te e o e srein W (RfSast 38) wwate | f[Afews-s8 « féig it
I TR T 6 5P (¥ R A Eg:

THRET R->: [fGei-38 @ gy ATS JIR© TR0 &y 5 2T 62

AP R TAmIT @e-> -3
S |CTEN (FEIRE TN (<o) Sb.0 $8.00
3 | ofre mEER e S (*reteH) 0.3¢ .0
© FIEARTN SIS (o) 0.0 0.%¢
8 ST S (*Toiee) 0.%0 0.¢@
¢ D (G (TSI 5.0 ©.¢
b | PRI S (o) 0.0 0.5

s 2wy T Q029 | @

‘ Y v 3 \ S




[ A

. \WW e Sifmr st

/ 203-20%¢ (AWM (OIS AR bifew! Fawetel:- T~ AT T IS ©A SRR 003 A @
TR fREAT 98,59,9%,008 & @k Sample Vital Registration (SVRS) SIaia eea1kel Jfa RIER (RISl
A 03 AN 3.98% 033 Al 3.38%, 00 AT 5.33%, 038 A 3.56% @I 03¢ A 3.55% |
AT AR Fear'a oA fefers apiane Jfad 2= fofs 402 2038 (AT 03¢ T 48 =7 fofes
Tyl R 41 TRR | SO FRe i 030 @ THefs efefrd (orer FRe azerR wAfiue @ zw@feE 38.¢o
& | @Ry [ =gy A e e o110l azeeR s SR [Kaw geiit sar, ey el gfehe e
= QReed “ifiel diRel T @R 38.00 AW | (7 eI I=7 fofeR (orey FRweR wifgwl fRgie

fRE R-2: Tl elfs corer =1 aras «Afiare (38.00 &%) et

¢ I=a GPRIT (FTF &) Gl trfae cotey =R vifkmt Afasre (7% % 5)
Q00-Y 39,%0,58,000 8.00 b. 95
0D-W 99,8,9¢,000 8.00 b.®
Q03-9 29,L9,4¢,000 8.00 .0
09-38 39,8,br),000 38.00 .9
R08-¢ Sr,09,09,000 28.00 5.9

20%0-303¢ A (W 4T fofes qiafas aarea (it sifnt famoter:- 72 g waerers/ e /Ag)/afeo zre
218 I “TReR vifen! Faatet, wesife amame @ 1o Fffe Pras crees s_ew A sifent Fafre
TRCE | ST AT TFT FAG F93 2ifoq2d IBIOM NS T BT AT #{el: e Face AR |

TofReT k-0 RSy Wite =R e vk (77 il 5w)

oSy figTe | W Ate | AifdTem Ate | Afqenfre | B wefieeifie saeem
qfded | SRR SR QS| e e | TR ARE | seew @i | sifEm (va% afemrere
I vifemt | wifzml DIEY DIEY sifem T390 HfS €07
0%0-3) b.a5" I 0.0 9.9 .83 2R.59Y
0%5-2_ b.5 U5 0.0 0.9y 3. 0.529
09 9.0 q.5Y 0.0d 9.8 R0.95 8.V
039-38 5.5 5.5¢ 0.0 ©.8¢ 25.99 V.5 ¢
2038-3¢ | 5.9 50.@% 0.0% ©.¢o .29 Qb.09
‘Teelfs 38 g 2o

T ST ©2:- 2058-5¢ HIIRA (ATF 035~ IR AP FTelq 2 fgeho:
(OfeT 7:-8 fRfog wid=ea Srwifeigs s sAfe

o= A Srwifa sffasre (77 . 57) SR (7% . 59) TeAW (7% G, B)
3038-5¢ 3.00 S bR
R0ONE-DY R.¢o M. &Y 2.
R0MV-39 €.00 4.9V 29,18
033-3% 3.¢ .96 St

ffeq i s1RelR 1% o7 GO #11l, g 717l '@ Wiy waeelx [k #diea g &y fmwe:

¢y | R amy M=eT fox0 g
<%

o' R




’ . ‘ " )
L .g‘. b4
. T e e
’

I‘ ’ 4
\ ‘e
c / / ‘
GfRe r-¢ R[feg i afs &fer s[eam o 77 (Grew) ‘ v
et \ |
TR 47T AU o e i | ety o | o Rt i
T S0.¢0 5.%0
g =7t - M.00 ¥5.00 0.00
IItAfeay & | Giesme - 9.00 20.00 33.00
AT oRY | pifersie - .00 V.00 Jb.00
OF A - Jb.00 90.00 Ob.00

©2 a: ]9 (o7, [

et gy B RIS (FEPTR:- (RS ST e el et Aoy S RieE W w16l fHes SR e
TR FCF Sholy w19 Fife o00-9 ez Ifdfe @ e Wz azd T4 2R |

F) T TeAmee ARRE AwfS ermt:- K SeAme Al wwfe AR T a3 affs TR Serive Jfw e
AT @ BATS TPy T T e A | NG TC® WS 339 SLAMCT (Fq 2AfeTie Ao A
@36 T A&l |

) P T TAMT qR IERGTSFAT G- (AT 799 TeAma Jfa, welore MW T%1 43R ogS &7 aifes
G TGN T BTl T S T AT AT | AW =PI HReAfrer [ S w116l SeAme
0 G5 BIF-ABIel] S<FIRS IS |

o) G &S TS AT I TeAM J&d ANCHA AR~ T HIAFO GBI e T S A7l
T FR¢ BICHR S ey ot 2I1ihR | (AT SRES Sepiearid SifRnt (Io1ee g S ce sk sAfasiet w11
Teomrer g (712 | e 770 ¢ 30 fig Feeficaa () =19 vlage Wi S s=eaifa 1eER
RSN FI NI TABHEE FHAa TG @9® N w3 TeAme Jfad &y Akqel] Srfars sAfwrerai
A |

¥) ARPfeT R (PICIET AMTH &R:- =14 G =1<el BN WS F0d 7® (AT T 0 TFNET
¢ WRReT wfmey et wRRIew 7fer Tk T | eigfos qrdisl; IT, TeTRr ¢ IiE T
(AT TR BT (1917 S TP QS @S fsiel, eamwel @ (RN JIA A 5729w T@etema, yedia
F[IZIM! @ Qlet T, FAT e @3z [ e SR oz F961 |

6) TR T T APOTaR SHMSSET TG G IR A 9 A-:- SHAmeFEE AfRES
(TP JIENCA! 77 B Ferpiel ARG @ e w11l a1 wiferss Affeq swmen [ 3.00 (9F) 7% @,
51 TR AR 357 [A5e FA00 SIS MCH2 97 FA | @ (@ TR TS dWi FA1 | TS
AT core! ~RE w_e FRAIR Rl [ wowy Jifey w@eER e o Bifee awmesz At
ATFHETS AHCTTE (ST T 7e@Z FA (SIFICSd 760 AR A6 T | 09 GHRT 2033 ALS T
A FR9 TGW MR 5.6 FTF (. 5 8 fie 2= 5,00 &% . 59 | (6 TGV AR 0.5 7F (. 5 |

) RS R BRI IR INGFAL:- 2lifST ARG AEF AFE A AW FS F9F &S
“f g A A Mex" gae FPpHIe F AT @3 R e BETa =70 51 TP AR | SoF
LA BRI Al AW, TP &WG 79, o TSde 8 FIEBIES Ty &< BRI @IS Ffqet awie Teifvrs
AT FREAS! @nie KA AT IS ¢ g TFoeTy Fo Tzl &> IS AR | GRIY] =71
PIRITMACS RGO 7 Aol AW e [T e S 9z F4 |

s 94wy <1 Q030 | @©

g’ \ i




\
‘0 \‘i) Fitg I TAA TR T - oo i IR TR Sesimte wew [ ¢ RS dteeiE
' ) e e Rz TR | (R IR TRy R TR AT« S S ARG 0 |

&) WRIERS 779 Y00, RRTET g [t @renss NRIfeRe 39 Teame ¢ FRER:- WRCTge 3l
Y0%0, RfETE @3 [ty arenes fdifre T e SEfergewac M FefFe w79 e s
RIS 7 TeoAma @ TR W5 T | (I 2R FAFA@R @l TH-5700 SIS w39t
<A [F5e F90a ZAR eppTeR SRRer [ a3 Raefbez fr@eyes Fas I F90 |

) T T SR AT TS @ AT AYfE SrAE:- wg G wele W ALH #39 TLAMCAR Gy
AT T e € AT Y& et A AEH | 2RI IFI Tye 8 T YfEq Ty, A2,
eifrpel A AT JIZ! =Yl Fce PRI M@y «3e [ *mewel g7ed F4K |

«@8) AT I 71 FRigreee eifSw:- w13t Fitgm G2 Saaea 0w I Ty ¢ $o9 g Fefim ([f)
S TEAER RO T S260e] o1 BITA &y @R 79l el FIem® @ NG eHaced &y a1
firet sTpees @36 WS Za Fioe w0y AR I a1 Figieen afedr s |

B) R Beoim I O T T ! oo 8 FRpIReE:- AR oA et [foy ST NG
AT 0 #1390 BIea & e At At | aed! s1aeea vifemt S w1d Sermee el s
FCH] NI T 390 BT Tpa Mo el e Fca [T a17el 51 Qe TR T ARG
FEAGT &R FA |

3) TS T SRR D el BT SN JAWPACL:- IR TN o7 @7l FAC® A9 G SHIEN 2 FCo
T | 1R TLAMA BRI A G &S T BIRCA (7166 Tl BT &l e Sy f THTH QR (SreTt
2T STATSAIR FIE o= FCI |

T) T SR KA SFRI AN~ GO G @IS G FhmE w9 1B SoMNeaa e SEsat S0
™ot Beotifrs w1qet g s e fRfSy 1ated SImife w32 TIa0ad etareey 2ol 829 FA0 |

T) R T M O MAT 8 IIF:- TIFIEE AINE AP R el Beoime, sAfawzdl, gw @
IreReTeFad 2fsl (Fa [T ArEmT ©27 1@z 8 TR FAA |

ToeRg:- CISTN q0e @ 2@ SAif e SFde 03 A I TR T A0 AR @08 T | FE R R
JCSA BI9l (@S AW | TSHI9 TS e ABICE B G619 A JIBARDIT 01 | (@ Al == Asq1es
FRARGTE TR TR 4 2 | RGBT SIS T * G0 e [ T 21T 27 T 0o v 1S
(Arteries), 2% (Heart), 5o (Kidney), @ (Brain) 8 (5103 (Eyes) s 20 | fA@wale S5 I&5I0o= F=0e!
3fm 7 76 @G ( Heart Attack), 26 (F8=@ (Heart Failure), GG (Stroke), fFefd ffere (Kidney
Disease), &g (Blindness) o7 | tt=if7 F@TCe 512 RTF T &1 et Hifre 41 Sors TP |

e8 | fS=om amy <t J0%9




JIR 8 (e qrorifet

U ©, A (N HIBPe A
% 52 e
JieETon R e

TiEfr GRTe for PR «@AeTa NoPR Afoars IR_R AR Faes @@e R et (77 I 199 et
ey YRR ARPR/ACTR ST (200 90 (T @SS IR | ¥ @9 2 ~¥Ie A_E AR ~Fe @& @3 [oey
T G AT 9O TS 2@ 2 F MR 9B ARP/ATT T 2 (O (0 g7 I3 «ft Ienferm @fewy |
S IS AT | O O A4 I IO 1 | FIR, AF AT AD (@F FH NS (TS (I @32 effowlers 27 @2
QfSzy QFITR T |

Tt ot q=q e ST (RN I (@R W@ (T (TH9 AL IO | $e7e Te & ¢ Iifafens
G SR CONA &beTe QA | (AR CIRA-R9 (FeT@ a1 9RA Sfoee '@ g 03e1 ¥ TR 1ot #{fefe F41 =ce! |
QAT SIRRISTR (JC6 AP FS! ¢ (@9 2f Sty FTe! G Wed @ | QUATeR SIRRISTR 9 (A0 ([T
NS G TP I ¢ & TeAme el T | quas =I5 RS I e T3 =1t A1 8 ARIR | G
R} =T TN 4T AACY A AT I GIR RITIC A 21 A AST | T OF PR TAR NS NS
T | IR IL (A ST Tl FrO] (T ©ATR YN A< el 1 R0O| | O A0=e #Hfa 9 APl
FAC TS A TR S TS TN IFE e Z0o! | (G A (A SRR R 0a AR (4 ©i2 I
AN TS QTS (TR RIS G TN ST T | O AR/ WA FAFFS (@ M AN (T | ©12
TR AT ST (TR #A1TS 90 (il Aenifer @fey | @2 @fsgy eid I3 @, I Sess 9F (/w2 19
21 | @ =TS &I F0a (@, NS N o 2T 43 TL60eTa Nead |

4y @ +{f FRreIeR oy Wi S fAeeatae | Teifiie 23 O SeAmaHle I T390 7% 6 SeAmeTae g9 |
FFER @A “fe 7= #A1e T 93 Mizs 9o =7 & 42 (F& | 6 GF6 @@ 19N FAER 0e e 12 @&
9T TR A1 | IR OF (I ST ZC® I A1 &fF 28 AR | EaGee 7t Swreid $ogiea i o JxeTd [
T TSl (TR JAND QAT &1 38 @l (@ | AW N TR ©12 M 2 WP R I R |

T M @I @M TANF ST 28 HMZ W S (F& | AKE A I 8 AWZ (A1) 936 JINF @A et A1,
TR ST 2 (FfE (21F) | i q6 JFER TR @ TR TR TR R @l (3 (FfE B R (&) WiedT TeoAma
FACR | ST 28 TABIZ b (8xu=18) I JTETH 2SN A | *FBCI (TR A NS AT T@ GFAR | AT A7
o M v &7 @32 ST RIIBAR R o @ Beoive TR | GRBle IR JANT AMICE T FABEL el A
2 od | @ O RAR S (R 9T Jad T AT T SIS 8 (@6 Ay | = e JFAR @A S (e
GE IS ARG AR R (& AT (WS CFCE 5.¢ (&) | GTORER I (b ©l7 FW), [0S @& (R @el Jf#)
@I Ay BT wFel (R @9l @) Qe [CIoe T (TR IR Qe IR TN ST Tl 28 @l
(V&ER) | SR ST IS AN A1 SNfrg Seeid 9 @f¥ (e 417 |

fSrsim 2wy <1 Q0% | @@

g’ \ i




' | [ '

vy "
P \mw%mﬁwwwqaammﬁww|WWWWW$%|WCW%W§%W|
' ) b SR Pere T Rmpse (595 M7 1tra Sl 12 63 | (18 RIIb13 IR W (@ (I N 9o
FFPTAS | ST T© 417 (e @ @6 FJere @ wwgsd wifim T | g «@ft szwweres [y a9 TEe
TR [ AT | FE e Sl JC o0 I AR IR0 TR ASTS S T OF I |

AR A L €A1 R O 1 (@1 g T i o1 fmex [Rezve wca | @b oin e o | o 399 g
@ =Y R (I PR =S AN AR O (7 OFF HIATIH FCH | SKETIACT ACF (37 e S SoFo e |
JFER WA (@S OO0 G2 Y| | TEA o] I AR AL 7] (AN G2 JITH TR ToF BifHI
PR ©IfbRey 1 =0 QT |

fog for ftarcaiibs Fzetae wfre Jfa Afew @3 | ot 3w TeT (6 fyifae S@m @ Aite @ o TisT
AR ¥ T I | T & QBB Kewra @1ol RS GRIE fstaiy et e ety | 71 Fead |
©1% ZTeIee tfkS Iad we @St R Afaed e we | o) 30y v i S e qwe
JreRETeFes el @i Fuffae T Wy @t 1 oEiw T e SRR | SN AR OEl F6e (60
TR wPrRe I fam carael scafe | 7fe T 200% A F&8 @ 2000 Al FEF ACATH | S
SR AR $20 RTaal @ oI 2geq o Sy Ty WA | 68 e w4 avw « 3 [y
WS T R 5 o f[ranat 91 Fea2 9wy i@t Sz g=ee | a5 &y Sy sepre sy ey
FRIFTSHHE @i & TR ©f SPR FACo IR ? OF FY AR QW o] e [foe wes =
AR e [y fcay e w1 | 112 Tfer mefe, wefy, Rife |l Fremiz Hramaes [ sacse 91 ¢t
e (TF TR TR |

et (wRodne ife | SR AT ((Fodbs I I, ((Foave [aw ree [t F4, (Fods [Ew 45k FF |
R O3 @SA6T KwT SAZIHATER M e T 2119 A1 FH0S 512 | $12 (AT 18 Jmnifa1d (2 Briifa
TR T2 Toe)ef IREen T fres wifed Ff | @7 33T WA afeft @ @i a1 I
IR e *EE 936 TSI Tomie | fFg e (T1F @ JFER RN | JIEAER A WA 202 S
R U T - | N A JFAIR (AR A TR AR | WA O J3er e cof it | soeea mize I =
R AN WG (2 O Aol g AN T JAAC & Aff Foda 7 | ORCA (91 AN M (LA
WA O (9 Fhodd FCA? T ARAF A I JTEE ARAF G (07 92 790 | O (G TFS
o fofeR1 | oark @FFemE IR @fSbE TFHFeR KFEe goR (FEE Q@R MR 8 JFAR TS
Qe L Sife IyfEre |

=Y AR 99 a0z FHE, e @, fTam, seitebae @i o [fog sgrgreiiitm 891 |

TR P O GF +S T W | GRIVIS FFPTA© IPTF 1 AP TR (@9 AL I FACA &y
fafreea 99y At T AT T A | TCE A6 RS (@S W | 476% SAf7fFfere Fzena = e
o0 AFTS #ARTz T HY NI | SR FA A NG AW AT A FCE AR AW FATE TS S @
58 Frela R 2 (Y6 AW FFSA@R AV 475 fFOI AT FAR AW FARER g | [feg fFe fim
e dfewif o e ai- fFe Aaee S 2 @7 Ted FRCGR AT TR IIT (M2 X (P (T Fe
T fRecea Amy weifes wrel 5.2 walfe 3.3 (& 4y (4@ S (& i I 1 @fS et 77 | f5e b I
efstif o eI B AFCS (I 97 (@ [Fg (2 | PRSI AN LA AR NG G g o2 T4 q
QY @19 T AMFS o7 77 | ASTIR (@I R @ @S A I (6 fF 900 ARE@H 2 948 @ SI/mF
IR 7 fSTeToR o |

I (MTHE JFECRR | (TS5 BRI (R TOH T BT, (S IR S| el | Sl JFeTCP byl
MR FA02 | JIAR AR (1 TR AE | NG A8 G971 &5l (T HIHETR S8 A@itses T R oiiteat
F1R T 0o s &g | &1 Ao (TS viEef <ife s en Sz | R[ivwe (onfg fiew q=0! qres |

ey | fS=em amy =T Jo%0

per 4 N




&5
®

()

L ./‘/ ‘ ‘
ST et T A 1 | RS exte MG i F0S b1 (@ JFER IS (5eRe Aol g | Remreiane v
TN | (T (F I JIEAR (AT TR 0T FA G R R FA | 6T AT @S A oA | '
AR F7 | TR (@ (@ GG AW ST O ABIE FACS (A N T @ @ (2TF JACE S
JFECER *RNE@ PR @ T AR ©f AFCI | WA & @ JTR F9267 I | 5fean e foges @
e 0 [0 (A e gl [FRa TA (FSAIbS &OIR 2Te B JATS AR 1 | IS FIFS FIM NGNS JAAACS
(FSADFSIR THFIT TR | FIFA TIORTS FIAC e (0I5 AEM (@ A"W e |

T (M @ JFEANEE | IR AP IR G, FHCEE A2 (R (7 @A s | v 78 (@12 (2 | 2
o (ol I CoIEl o 9 (IR (@ ANIAAIS (o Wl (1R A | 3 Fed A xR @ NS
TN | vfes I of @ TRR | @ oW IFAR (0T (7 AR (7 Ow@ TR (ol @R @AMces R |
TOIRE JTENEE A T | YT YT 10 AT I @ Fy A | TR JAR S AN SIS |
25 & 91 e IR Fofs TS #1Fs | «F TR @FIRg 13 IFEeR |45 ¢ 5fE fFbterel g | F g FEe |
@R R R 28 wel @ Wit ez | A7 W afifae Wiy (4TS (AR |

el ((eame T TE WG @D @RI JZN A WA TR ES 789 ARG AP | et @i 6
T M W FACS ATON SR | I (@S58 TR FHAR WS AR RN 9 8 wel @&
TeoAalie] JETH (ACE 0o 2R | (@ s Trr [1K e | SSIfor SR (oGl Fiegm «3 ARk 9w 78
5 G TLFB TURA | AN TSR TR AN A0 AR G A T HRreR 6 Tl 21919 A/
e geife e | ©1E |ife fafadite qr aeares e Raw RIasa $63 S 937 Teitd SRS I | S
oI IRIZ e WS (68 FfF Pt IR TeAme eIl AR 3R fRiem At Uk [Wive R M
FFIAE @ (LI Tife TG 9f |

fSsiw 2wy =T Q080 | @4




8¢ fig [A9iRT oritee CoeifeTy q1e
fAIom AWy AT AT
@fFe =G e

ATFIR T, ¢, (F. SIHF 2T
TC GRS q MeGare st Keie
e St [ 8 ey fawfwrer

HIRTO %60 TR 57 WS DYIR TN (AfHCH orer et R @ Taient o R sjfadi woea el geet
WIGICS AR | AR @3 we T yaE it e [fien dfewrfe are 93 ©f v oRkacs
G T ZTAR |

AT S-S, T T@, (@FIET-5 TR« TEIeR NLNfex T #4192 e oy wee
RIS Tl G ATy Teriae 2R | O0R K I FE S [5G OIER 98 SNWE CTAIR A S8 RS
BItEG IFIRER TP | T FIA9 A TSN TR AL AF, A asIm @ 8¢ g [k
TS ST AT |

e, G TR [fEsfitad sttt @2 smaes 8¢ g fotea «< fiet siteie o Sace 2@ | i o =z
AT GF TYAF F-JIGIA TG NG (FF G0 [T 2/ G2 TFAC G2 AT Tt AR A
3O A GIRell (A0 YO Tl TB GR T (AT GO FCAS I 1S 20 AT | AN G2 5ffiTre
G *4% ot fig o7 G Picare 93 84 fig [T @eite 7o | ST oy EReERE @ 8¢ Ry R
SN A FICK AT N AR | ﬁfﬁﬁww o geme 8¢ MieRE M SRl wiferca FTR |
wiTrRe ARG Ao Sl (5, SN @3 i e o fferc 84 g [sitaa oieie (st $9ee 7 |

8¢ fig Ao = @R, MRel, T AFfea AN ©7 ¢ @M@ 4YfEq 9T ITNGE @EFT @A
g, e, few Jfamal ¢ st (wh! CrRfie €3 TR N AT Feqyiet 1 A |

FRTOR 44 TERRT AETH AT TGICAF S0 I 45 A Ao® 2018 FAToR JReforafss 42
I AW BAMT e FRTo 20aR | g 6y cwea fAfeq 4my G2y Seomtm qrenm [oea eem weift (e
35 zR, A TS o7 g [etaw TS e T @3 FRE Fferm oFm 8¢ Rl AR = |

TV JRud Jiad T AR ISR RA0TR Ao TR, @GR UM SRR [ibael | Ot Q4 FIE
G BITEE RCETI- SR Seeiifirs 4wy AR fatoms! (E1eet) T N @2m'e S AR AR | TR Fo7
VHSPIAIE ) (ST (AR 236l AWy Al Feare @ JrRIoTHiNe 4y S o7 Jfad eRerel | o[ @3
2RTS! (ATF HB, T SIS AR & LTS oW Ay &ifesq fFroe! | Kore 7t Qe s arsm Qwy
SIZA ST WL I N7 A FEAT 107 ICACR AR FI0R AR fai=m 2wy frparer e wiftg | @
o WIRg “fe Fs fra 8¢ fig Roa TAAfoets @3 AT et FA0e T fFRlem AWy FEAFE |
THIRATFHA FeT IS FRCEGRCS @RGH efes M Ffaw Jawel ¢ PR T I FAST0Hmo 1wy
effgareresad fHigR e s s orm fes a1 R o/ S92 «qresaer [{fey wame e
TR AT T GRS (FTHEE T T4 (@S A | 9=ere G [Tz, Faealos aaefs, Ty

ey | S=em 9wy =T Jo%9




x A

A%

(% 9

9
. ‘/ U .
> ]
\ ‘e S
e ./ / ‘ ‘
Wy 2, G TLAWMH (ATF (STSR Wy &iRel 4@ AWy (Meiera elfels 4iesr oo Ffaw Jfamrel fofes Tt v
GifRee g et Ay e fRRrer SR QR A TS A | @9 AR <M IR G A | '
NS0 ST I @I @ A1 |

8 firg e @ =G Qe [fFTfiee ooy rew Bt 20etl- W Sl (Se SR | Ao “If<egl |
JIETCA! == <Ay FEATF SR A Geifes TS (ST (b8! Facz W3R f[feq i aff s <) s |
ARG ST TN B AR e e M 92 5itee IR 936 Sre s 9! AT
AR |

8 firg oIt SO = QI 100 1o 2wy ARSI/ 2wy FRI7red &) e efEers St Fop
e 31 Pifera FcacR ©f IETT FRIm 4y FEF TG4k 30, SR A 7o ASEIe [ TRA#EE
ST TOICS R(A | AR Sfere PR AdE 2% REA & IS [aef ¢ TN *Mes | 93
YRAIRFSR FCAR T R L7y FETFT SGRATA ¢ (FI-SCCTTAR T T &ifs (g7 o2 “ =6
UGN 19 L= 0 T ¥ 1R |

oM 4y U< R0%0 | @S

g’ \ i




INDISCRIMINATE USE OF HARMFUL
CHEMICALS IN FRUITS AND THEIR EFFECTS
ON HUMAN HEALTH

Dr. M. A. Rahim

Professor (Rtd.), Dept. of Horticulture
Faculty of Agriculture, Bangladesh Agricultural University

ABSTRACT

Fruits are highly nutritious and form a key food commodity in human consumption. They are highly perishable due
to their low shelf life. These food commodities are reported to be contaminated with toxic and health hazardous
chemicals. Chemicals like calcium carbide, higher doses of ethylene are reportedly being used in fruit for artificial
ripening of fruits and for increasing the size of fruits etc. Moreover, formalin is also used for extending the shelf life
of fruits which causes several health problems. Calcium carbide more commonly known as ‘Masala’ is a carcinogenic
agent and banned under PFA Rules. Recently Bangladeshi peoples are consuming toxic fruits which are ripened
by a hazardous chemical, mainly calcium carbide. This poses great health risks to consumers. Calcium carbide has
cancer-causing properties and causing neurological disorders, it can result in tingling sensation and peripheral
neuropathy. A significant number of pregnant women consume fruit ripened with carbide, resulting in children born
with abnormalities. In India the use of calcium carbide to induce ripening is banned under the Prevention of Food
Adulteration Act, and offenders are

Moreover, the widespread use of formalin in preservation of fruit and vegetables is posing a threat to public health.

The chemical used as a solution in water makes fruits attractive and colorful. Use of non-edible coloring materials
and toxic coating materials in fruits for extending shelf life and attractiveness also causes serious health hazard in
Bangladesh. Apart from these chemicals out farmers are using large amount of pesticides for production of fruits and
vegetables. This paper is mainly focuses on the indiscriminate use of chemicals and their effects on health hazard..
Moreover, research results conducted by my MS, PhD students here in BAU also addressed e.g. how to produce
attractive, chemical free safe fruits for the consumers. Use of edible coating like Chitosan, Aloe Vera gel, non-
chemical ripening processes, non-chemical process of extending shelf life of different fruits has also been suggested.
Consumer’s awareness for these toxic chemicals also suggested. However, from my study under the project AVC —
USAID found that our farmers are not using calcium carbide which was used in the past. But sometimes, our farmers
as well as traders used ethylene for enhancing ripening and for color development of fruits. The ethylene is not toxic
if used concentration of upto 200ppm (Ref. Rule 44-AA of the PFA Prevention of food Adulterating Rules, 1955).

Keywords: Fruits, chemical, calcium carbide, formalin, indiscriminate use, pesticides, health hazard, food safety,

A.1 Indiscriminate use of Calcium Carbide:

Recently in Asian countries peoples are consuming toxic fruits which are ripened by a hazardous chemical, calcium
carbide. This poses great health risks to consumers.

Calcium carbide has cancer-causing properties and is capable of causing neurological disorders.
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A.2. Indiscriminate use of Formalin /

Formalin is a colorless strong-smelling chemical substance usually used in industry of textiles, plastics, papers, paint,
construction, and well known to preserve human corpse. It is derived from formaldehyde gas dissolved in water. The
widespread use of formalin, in preservation of fish, fruit and other food items is posing a threat to public health. The
chemical used as a solution in water keeps fish fresh and makes fruits like mangoes attractive. This chemical, usually
used to stop dead bodies from rotting, is now being used to preserve edible items. Exposure from its gas or vapor can
cause irritation to the eyes, nose and respiratory tract, causing sneezing, sore throat, larynx constriction, bronchitis
and pneumonia. Multiple exposures can lead to asthma.

A.3. Use of Ethrel /Ethylene /Ethephon

® Excess ethrel are used to artificially ripen fruits. AS per PFA up to 100ppm ethylene is permissible, but
condition that its must be applied on physiologically mature fruits.

® The other popular method is to ripen fruits specially bananas through heating in a closed environment lead
to poor quality

® Ministry of Agriculture (USA, India, Canada and others ) has clarified that the fruits are exposed to ethylene
gas (fruit ripening plant hormone) in low concentration of 10-100 ppm exogenously to trigger their ripening.
It is considered safe in the concentration varying from 0.001-0.01% depending upon the crop, variety and
maturity (USDA -ARS). There is no specific provision in PFA for ripening agents.

A.4. Coloring materials

® Dyes: Eating foods containing industrial dyes and colours causes violent allergic reactions, respiratory
problems, asthma, liver disorders and kidney dysfunction and bone marrow disorders. Nowadays, coal tar
dyes are being used in sweetmeats.

® Asthma Caused by toxic dyes used in most of the fruits

® The Canadian Food Inspection Agency (CFIA) is now warning the public not to consume the Heritage
brand Palm Qil which contain a non-permitted colour. This cause cancer in laboratory animals and also be
significant for human health specially mental disorder, headache, allergy etc.

A.5. Coating materials

® As per rule 48-E of the PFA Rules. 1955 fresh fruits and vegetables shall be free from rotting and also from
coating of waxes, mineral oils and colours.

e However, there is provision for coating fruits with food additive viz. bee wax (white/yellow) carnauba wax
or shellac wax as glazing agent is accordance with the Good Manufacturing Practice for use of food additive
under proper label declaration as defined in sub-rule (ZZZ) of Rule 42.

® Recently we are using Chitosun and Aloe vera gel which are edible coating materials and safe from health
hazards.

A.6. Other contaminants their source in Fruit and vegetables and ill health effects?

Pesticide residues, crop contaminants (aflatoxins, patulin, ochratoxin, etc.) naturally occurring toxic substances
and heavy metals are the major contaminants found in fruit and vegetables. Pesticides are used in management
of pests and diseases in Agricultural and Horticultural crops. Heavy metals are present in the irrigation water and
other manures. Infested seeds, irrigation water and soil act as the source of the fungal toxins. Pesticides can leave
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- ‘0 \ adverse effects on the nervous system. Some harmful pesticides can cause several hazardous diseases like cancer,

! “4 liver, kidney, and lung damage. Certain pesticides can also cause loss of weight and appetite, irritability, insomnia,
behavioral disorder and dermatological problems. The pesticide residue found in fruit and vegetables include
residues of both banned (Aldrin, Chlordane, Endrin, Heptachlor, Ethyl Paration, etc.) and restricted pesticides for use
in India/Bangladesh (DDT, Endosulfan, etc.). Heavy metals also cause adverse effect in human metabolic system, skin
diseases, heart problems, etc.

B. What are the residue limits of different chemicals?

m Bee wax (white and yellow) or carnauba wax or shellac wax are permitted to be used in accordance with the
Good Manufacturing Practice for use of food additives.

®m  Since use of carbide gas is prohibited in ripening of fruits under PFA, no tolerance limit for its residue is
permitted.

m  No tolerance limit for colour and mineral oil on fruits and vegetables has been allowed.
B The Maximum Residual Limit (MRL) of pesticide residues are given under PFA Rules, 1955 (Rule 65).

B The presence of heavy metal in the food item (fruit and vegetables) shall not exceed the value given under
PFA Rules, 1955 (Rule 57).

m  The presence of crop contaminants and naturally occurring toxic substances in fruit and vegetables shall not
exceed the maximum limit prescribed under PFA Rules, 1955 (Rule 57A and 57B)

C. Advice to Consumer:-
m  Select fruits and vegetable without spots or necrosis (lesions) and any abnormality.

m  Wash fruits and vegetables thoroughly with water (preferably) running potable water before eating and
cooking.

m  Purchase fruits and vegetables from known dealers.

m  Peeling of fruits before consumption and vegetables before cooking will reduce exposure to pesticide.
® Do not buy and consume cut fruits from open market.

B Throw away fruits and vegetables infected by mold/fungus.

®  To minimize the hazards of pesticide residues, discard the outer leaves of leafy vegetables such as lettuce
and cabbage.

m Do not wash fruits and vegetables with detergents as they may get absorbed inside.
m  Ensure the quality of fruits and vegetables by sending them to voluntary testing laboratories.

m  Wash your hands with soap and potable water, use clean utensil and clean cutting board with stainless steel
knives

® Do not choose fruits that are attractive on the outside as they may not be good for health. Fruits that have
a uniform colour, for example, a bunch of bananas having a uniform colour, are more likely to have been
artificially ripened.

m  Wash the fruits thoroughly before consuming. Keep them under running water for a few minutes, so that
the chemicals are washed away.

® Do not buy fruits sold during their off season, as they are more likely to be artificially ripened.

®  While eating mangoes and papayas, always remove the peel before cutting fruits into pieces.
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D. Some recommendations for Action Plan for food safety

|
e Review of laws/infrastructure/coordinating mechanism and provide technical assistance to update those ‘
towards regional harmonization.

® Review of standards and certification systems in purview of international requirements.

® Review of research and study program and help conducting research and study projects.

e Technical assistance in 10 years’ training/awareness building program.

® Assist in developing risk analysis infrastructure and making risk limits for adulterants/contaminants.

® Provide support for publishing a regional food safety bulletin containing news and views on food safety
data/events/information/development.

® Assist in establishing food safety cell or commission or council at the SAARC secretariat.

e All of the Asian countries should prioritize their efforts in establishing and evaluating priorities in food borne
disease prevention & control.

® Establish a Regional epidemiological network among the SAARC countries on all possible ways to combat
FB-disease outbreaks, particularly the possible risks of being contaminated with a used range of FB-diseases
in all countries of SAARC.

® Chalk out long term & sustainable resources, means & ways to fight back FB-illnesses from respective
countries.
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NANOPARTICLES AS AN ALTERNATIVE TO ANTIBIOTICS

Professor Md. Abdul Kafi and

Aminur Rahman
Department of Microbiology and Hygiene
Bangladesh Agricultural University

Antimicrobial residues in food of animal origin have recently been considered as a threat for public health because
of indiscriminate use of antibiotics in the livestock sector. Such residues often confer Antimicrobial Resistance (AMR)
to the bacterial population circulating in the environment. Consequently, global health threat is increasing with
the increasing livestock production for mitigating huge demands of the growing populations across the Globel.
Recently, this scenario has been worsen due to the industrialized expansion of those sectors (Livestock, poultry
farming and aquaculture)2. Such commercial farmers are frequently using antimicrobials to their farming without
considering their spillage in foods and environments3. Residue of those irrationally used antimicrobials in farm
products are responsible for conferring resistance microflora to the environment4. This environmental exposure
of resistant microflora confers AMR to other cohabitate microflora through there plasmid sharing. Consequently,
majority of available antimicrobials are failed to resist subsequent infection to consumers5. For instance, penicillin,
generation of cephalosporin (1st & 2nd), generation of quinolones (1st, 2nd, 3rd), Sulphonamide are 100% resistant,
aminoglycosides, tetracyclines are 50% resistant, while 3rd generation cephalosporin and 4th generation quinolones
are 30% resistance, and other broad spectrum antibiotics are 20% resistance6. As a result, we are now depended
on 4th generation Cephalosporin’s, Tigecycline, Aztreonam, Colistin, Carbapenem, Teicoplanin, Voriconazole, and
Amphotericin B etc7. If this continue, the situation would arise when patient would have died of with ordinary
septicemia. Therefore, exploration of new antimicrobial agents is appropriate approach as a preparedness for the
forth coming post-antibiotic era. The development of high functional antimicrobial nanomaterials could be an ideal
approach for such purpose. Nanotechnology has already been used for a wide range of applications in biology8 and
medicine9 because of its promising role on the low input-maximum outputs (Figure 1) based farming system and
eventually been recognized as a potential tool for achieving Sustainable Development Goals (SDGs). The principle of
this promising technology lies on its- i) enhanced functionality through increasing surface area, ii) precise selectivity
through target specific action for avoiding unwanted exposure and iii) decreasing environmental spillage of drugs,
toxicants, insecticides, pesticides etc. through decreasing doses.
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Figure 1. Schematic illustration of role of nanotechnology in low-input but maximum-output based farming
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In Bangladesh, many organic, inorganic and their hybrid Nanoparticles (NPs) have already been employed as S
antimicrobial agents in various commercial household products, such as- disinfectants, sanitizers, antibacterial “ !
coatings of equipment’s (Freezer, air conditioner, washing machine etc.), cosmetics10 etc. However, their applications
as nanotherapeutic have not been explored yet. Recently, antimicrobial effects of many NPs have been tested
against circulating multidrug resistance bacteria as well as virus and fungus of various environmental settings at
home and abroad11. Based on the success of those studies, such nanoparticles are considered as an alternative to
commonly practiced antibiotics against circulating bacteria of various environmental settings. Hence, use of those
NPs as nanotherapeutic could be an effective approach for minimizing use of traditional antimicrobials12. However,
such promising application is largely depended on the fabrication strategies, functionality and biocompatibility of
available NPs. Therefore, bionanomaterials with adequate antimicrobial activity, bioresorbability and biocompatibility
are the materials of choice for minimizing the AMR as well as for offering antimicrobial residue free safe foods for
consumers. Considering the précised size and characteristics surface features, the nanotechnology-driven approach
has been employed for synthesizing nanoparticles to selectively target and destroy not only pathogenic bacteria
but also fungus and virus 13. Various nanoparticles have already been proven as potential antimicrobials and drug
delivery systems, like- AgNPs, Chi-NPs, polymer micelles, nanocapsule, Nano gels, Nano liposomes, Dendrimers
etcl4. Examples of such applications include- NPs as antibacterial coatings for implantable devices, antimicrobial
materials to prevent biofilm formation, drug delivery systems and as wound healing materials.

Nanomaterials (NM) interact electrostatically with the bacterial membrane causing membrane disruption15. Some
report stated that frequently, free radicals (ROS yellow spots) are produced due to the NM-membrane interactions
as shown in Figure-2. These free-radicals may instigate secondary membrane damage, hinder protein function,
cause DNA destruction, and result in excess free radical production. According to other reports antibacterial NM
showed photo activated (photocatalism) mechanism of bacterial cell damage. Some NM induces apoptosis signal
for promoting programmed cell death. Unlike antibiotic, such mechanism of action of a NM cannot be prevented by
resistance phenomenon of bacteria.

Nanomaterials (NM) interact electrostatically with the bacterial membrane causing membrane disruption®>. Some
report stated that frequently, free radicals (ROS yellow spots) are produced due to the NM-membrane interactions
as shown in Figure-2. These free-radicals may instigate secondary membrane damage, hinder protein function,
cause DNA destruction, and result in excess free radical production. According to other reports antibacterial NM
showed photo activated (photocatalism) mechanism of bacterial cell damage. Some NM induces apoptosis signal
for promoting programmed cell death. Unlike antibiotic, such mechanism of action of a NM cannot be prevented by
resistance phenomenon of bacteria.
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\ Owing to their small sizes and higher surface-to-volume ratio, NM offer huge contact area with a microorganism.
" Due to this feature, NM possess enhanced biological, chemical and physical activity, and therefore, antimicrobial

nanoparticles offer higher antibacterial activity. Another important property of NM is their ability to target multiple
bacterial structures, such as- disruption of cell membranes, increases permeability, protein/DNA damage. Specifically,
upon penetrating into bacterial cell, nanoparticles can disturb the functions of Sulphur-containing proteins and
phosphorus-containing compounds, such as- DNA. In the recent year, many nanoparticles have been utilized as
alternative of antimicrobial/antibacterial drugs as an innovative alternative that enhances therapeutic effectiveness
and minimizes the undesirable side effects of drugs.

Mix culture S. aureus E. coli.

Figure 3. Anti-bacterial effects of Silver Nanoparticles against, a) Salmonella spp., b) E coli, c) Staphylococcus aureus
and Chitosan Nanoparticles against d) mixed culture, e) Staphylococcus spp., and f) E coli

A recent antibacterial investigation using Silver Nanoparticles (AgNPs) and Chitosan Nanoparticles (ChiNPs) showed
excellent performances against bacteria from live birds (Figure 3). For this, the antibiogram profiling was employed
using standard disk diffusion method where the zone of inhibition surrounding the disk used as a parameter for
evaluating the sensitivity of AgNPs against Salmonella spp., E. coli , and S. aureus in comparison with commercial
antibiotic disk (Figure-3a-c). AgNPs having positively charged surface, ligand replacement ability and oxidative
dissolution capabilities facilitate their binding to the negatively charged surface of bacteria and result enhanced
bactericidal effect’. The antibacterial effectivity of ChiNPs was also studied in parallel with commercial antibiotic
disks where, ChiNPs found effective against S. aureus) and E. coli separately as well as against their mixed culture
(Figure3d-f), while commercial antibiotic disks were found ineffective against mixed culture.
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IMPORTANCE OF QUALITY CONTROL
LABORATORIES (QCLS) AND PRESENT
CONDITION OF SOME QCLS. IN FOOD AND
AGRICULTURAL SECTOR OF BANGLADESH
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QLCs and their importance

Bangladesh is one of the most densely populated country in the world. It is therefore important to have a profitable,
sustainable and environment-friendly agricultural system in order to ensure long-term food security for people. The
agriculture sectors have been given the highest priority by the Govt. and as a result Bangladesh has already achieved
self-sufficiency in major food crop production. Nevertheless, the food safety issues still needs more development
where quality control laboratories (QCLs) play a crucial role in testing and verifying finished product. QCLs help
continuously to meet the national and international standards of product quality and their safety. They also alert
regulators, procurers and manufacturers of the need for corrective action when necessary. If someone likes to
export any agricultural products from Bangladesh, need the QCL certificates of different parameters according to
the demand of the importing country. The exported product may be rejected or may get export band due to the
lack of quality assurance. On the other hand, low quality and hazardous product may enter our country and might
adversely affect public health if the Bangladesh port authority does not have sufficient capacity to test properly the
imported products. QCLs follow standard processes, operations and authorized protocols to ensure the accuracy and
reproducibility of their results. In addition, the quality control measures developed in a QCL are the building blocks
for the process of certification and accreditation. Therefore, results obtained from such laboratories give confidence
during any international trade and promote economic gain by satisfying the consumer demands appropriately.

QCLs in the food and agricultural sector of Bangladesh

According to the Bangladesh Accreditation Board (BAB) (http://www.bab.gov.bd assessed in 7% January, 2023),
currently we have 70 testing and 14 calibration accredited laboratories. There is no accredited sampling laboratory
(the accredited sampling laboratories have to collect sample using a standard protocol and skilled personnel to
avoid any deterioration of collected samples during collection and transportation. Proper sampling have significant
influence on the analytical results). Out of these 70 accredited testing laboratories, currently BAB suspended the
certificates of 8 laboratories. The remaining 62 running accredited laboratories, only 14 QCLs directly deals with the
agricultural and food or feed products (9 Govt. and 5 private). However, none of the QCLs able to provide a complete
range of analytical service. Moreover, some private QCLs developed to meet their own products requirements and
not open for outside samples (such as QCLs of Nestle, Pran and Lal Teer Company). Many of the QCLs have only few
or even only one accredited method. For example, according to the BAB website, Pesticide Analytical Laboratory of
Entomology Division of BARI has only one accredited method. Although it does not mean that this lab. is not able
to do the other pesticide analysis properly but still they are not BAB certified. The most established field in the
agriculture sector is Fisheries sector. They have three QCLs with wide range of accredited test facilities. But they also
have limitations. These fisheries QCLs are mainly focus on the quality control of exported shrimp but not that much
of the internal local markets. The most developed QCL in the Govt. level for the agricultural products is probably the
newly developed Department of Livestock Services lab. at Savar. This lab. currently have 18 accredited method to
support the major needs in this sector. Unfortunately Plant Quarantine Wing (PQW) of Department of Agricultural
Extension (DAE) still does not have any QCL. This important wing is involved in the ports (all land ports, seaports
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and airports) to regulate the export-import of plants or plant products, pests, beneficial organisms and packing S
material according to the phytosanitary requirements in consistence with international agreements. Lack of QCLs in “ !
this department might open the door to enter low quality agricultural inputs such as seed, fertilizers and pesticides
in the country. According to a report by USDA, only the Chittagong port services 79% of Bangladesh’s agricultural
imports and exports. But the laboratory facility of the plant quarantine division of Chittagong port is very poor and
inadequate. Therefore, this sector needs a quick development. According to my information, a process is under
implementation by Govt. to establish a QCL for the department. As soon as it start working is good for the growing
agriculture sector.

Major problems related to the sustainability of the existing Govt. QCLs

It is clear from the above that currently the agricultural sector has only few QCLs and clearly there is demand for
more such lab. in Govt. sector. Therefore, it is very important that the existing Govt. QCLs should work properly until
some new are included. According to my observation, there are three major issues in relation to the sustainability
and proper service of the existing Govt. QCLs in the agricultural sectors. Firstly, the available funding for the regular
maintenance of the sophisticated machines and training of the scientists. Even if the machine is not used of testing
samples regularly, it needs regular maintenance to keep it active. Especially the QCLs which are located outside Dhaka
are difficult for proper maintenance and sometimes it is neglected by the authority due to the cost involvement.
Secondly, the lack permanent officers. Usually the officers get posting in the lab. for few years and when they are
trained up transferred to a non-relevant position after having promotion. Thirdly, lack of giving incentive in QCLs. As it
is very difficult to maintain 9-5 office times for the personnel involved in the analysis, there should be a way of giving
them incentive. In most of the cases, the scientist need huge extra time to analyze and deliver results on time. For
example, recently | have visited the DLS and DoF QCLs at Savar, where instead of staying Dhaka with their family, a
considerable number of scientist stay in the dormitory or very nearby areas due to the workload.

Conclusion

Over the last century, the amount of food traded internationally has grown exponentially. Hence, together with the
other food safety measures, QCLs are essential tools to maintain the quality and to ensure the safety of the products
which are imported or need to export. It is true that maintaining a QC lab. is costly but it is nothing in compare to
the huge economic loss when a product are recalled and if there is an export band from the imported country. The
growing agricultural sector of the country need these laboratory facilities to ensure consumer safety and to maintain
the competitive export market.
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= FOOD SAFETY AND FOOD
MICROBIOLOGY

A

Dr. Sahadev Chandra Saha
Director
Bangladesh Food Safety Authority

Man'’s basic needs include air that contain and adequate amount of oxygen, water that is potable, edible food and
shelter. Food provides man with a source of energy needed for work and for chemical reactions that occurs in this
body. Food also supplies chemicals needed for growth, for repair of injured or worn-out cells, and for reproduction.
Food particularly safe food is so necessary for our existence that the search for food has been the main occupation
of humans throughout history.

Food safetyis a major focus of food microbiology. Numerous agents of disease and pathogensare readily
transmitted via food which includes bacteria and viruses. Microbial toxins are also possible contaminants of food.
However, microorganisms andtheirproductscanalsobeusedtocombatthese pathogenicmicrobes. Probiotic bacteria,
including those that produce bacteriocins can kill and inhibit pathogens. Alternatively, purified bacteriocins such
as nisin can be added directly to food products. Finally, bacteriophages, viruses that only infect bacteria can be used
to kill bacterial pathogens. Thorough preparation of food, including proper cooking, eliminates most bacteria and
viruses. However, toxins produced by contaminants may not be liable to change to non-toxic forms by heating or
cooking the contaminated food due to other safety conditions.

In a country with well-stocked supermarkets, it might be assumed that the search for an adequate food supply has
been successful. However, there are some people do not eat enough safety and nutritious food needed for a healthy
and productive life.

Food Safety:

Food safety refers to the practices that are observed during the handling, processing, and distribution of food to
ensure that contaminants that can cause foodborne illnesses are not present.

Food safety is a collective effort from all the members of the food supply chain.

“Why is food safety important?”

All members of the food supply chain play a role in maintaining food safety. Whether you are a food supplier, a food
business owner, a manufacturer, or a customer, you have a significant part in food safety. This aspect of the food
supply chain aims to protect customers from food poisoning and foodborne ilinesses that can affect human life and
business performance for establishment owners.

Recent data released by the World Health Organization have estimated that at least 600 million people all over the
world become inflicted with foodborne illnesses after consuming unsafe food. Of these people, at least 420,000
people die every year. Economic progress can become affected by productivity loss and medical expenses as a result
of a foodborne disease burden.
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The majority of food safety issues are caused by pathogenic microorganisms such as bacteria that cause food S

poisoning or food intoxication. They can cause mild to fatal health consequences that include watery diarrhea, “ !

vomiting, abdominal pain, or even debilitating infections and long-term diseases. The consequences of food safety
issues may have fatal outcomes for both food business owners and consumers.

Basic and everyday foods can easily become contaminated. Some examples of foods involved in common illnesses
include high-risk ingredients and any perishable food such as eggs, poultry, fresh fruits, raw meat or deli meats,
deli seafood salads, undercooked seafood, ground meat, raw sprouts, and raw milk products. These ingredients can
become contaminated by intestinal pathogens such as bacteria and cause infection if preventive measures are not
applied.

Food Safety Divided into causative categories called “hazards”
® Biological Hazards - bacteria, viruses, molds, natural occurring toxins
® Chemical Hazards — chemicals like petroleum, herbicides, pesticides, heavy metals etc.
® Physical Hazards — glass, rocks, wood, splinters, hairs, nails, pins etc.

Diseases caused by consuming unsafe food such as-

Tuberculosis, Pneumonia, Diarrhea, Heart disease, Liver disease, Hypertension/Stroke, Cancer, Bronchitis, Diabetes,
Kidney disease etc.

Microorganisms: A number of microorganisms are associated with unsafe food which cause different type of human
disease.

Organisms such as bacteria, parasites, viruses, yeasts, and molds — Usually too small to be seen by the naked eye.

Where are microorganisms?

Soil & Water, Plants/Products, Utensils/Equipment’s, Gastrointestinal Tract of Human & Animal, Food Handlers,
Animal Feeds, Animal Hides, Air & Dust-Finally “EVERYWHERE".

Food Microbiology

Microorganisms in Food are important in many different ways: Pathogenic, or disease-causing microorganisms can
cause illness.

Such disease-causing bacteria are-Salmonella spp. are the causal organism of typhoid and other enteric fever. Vibrio
sp. The causal organism of cholera. Clostridium the causal of botulism and vomiting and Bacillus anthracis is the
causal organism of anthrax, Mycobacterium tuberculosis the causal organism of tuberculosis, Brucella abortus is the
causal organism of brucellosis, Coxiella burnetti is the causal organism of Q-fever and Corynebacterium diphtheriae
is the causal organism of diphtheria etc.

Spoilage microorganisms cause a food to smell, taste, and look unacceptable. Fermentation microorganisms produce
a desired food product. Other microorganisms do nothing in foods.

A number of microorganisms are there which are cause of food spoilage ultimate result economic loss. Such type of
spoilage microorganisms associated with food degradation are listed below.

Fruits

Alarge and varied populations of microorganisms including bacteria and many types of fungi contaminate the surface
of fruits during growing season as well as harvesting period. The microbial defects of fruits are-
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' ' « |Fruits Spoilage Organisms
‘ Fresh fruits Blue mold rot, soft rot Penicillium expansum

Black mold rot Aspergillus niger
Souring, bitter flavor Streptococcus faecalis

Bananas Storage rot Colletotrichum sp.

Citrus fruits Soft rot & Black rot Penicillium & Alternaria

Guava Anthracnose rot Colletotrichum sp.

Fruit Juice Souring & gas COzl Acetification & Vinegar, | Lactobacillus, Acetobacter, Penicillium,
Moldy surface, Cloudy, Alcohol Nonfermenting yeasts, Fermenting yeasts.

Vegetables

Since vegetables are harvested from or near the soil, they are subjected to a heterogeneous flora of soil, as well as
air and water borne microorganisms. In general, the pH of vegetables is near neutrality, so that bacteria, as well as
fungi, cause deterioration. Due to the lower pH of tomatoes, the spoilage is similar to that of fruit, although bacterial
spoilage also occurs. The microbial defects of vegetables are-

Vegetables Spoilage Microorganisms
Fresh vegetables Soft rot, Mushi Erwinia carotovora, Pseudomonas fluorescens
Soft black rot, Black mold rot, blue | Alternaria sp.,
mold rot Rhizopus nigricans, Aspergillus niger, Penicillium sp.
Beans Anthracnose, Blight Colletotrichum, Xanthomonas
Cabbage Leaf spot Aalternaria
Carrots Soft rot, Erwinia carotovora, Rhizopus stolonifer, Fusarium sp.
Fungal rot
Onions Neck rot, Botrytis allii,
Rot Pseudomonas cepacian,
Black mold Aspergillus niger
Potatoes Ring rot, Corynebacterium,
Dry rot Fusarium
Lateblight Photphthora infestans
Tomatoes Fungal rot, Alternaria, Aspergillus, Botrytis, Colletotrichum,
Bacterial spot Penicillum
Xanthomonas sp.
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Other Carbohydrate foods
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1
The microbial degradation of carbohydrate foods like cereals, honey biscuits and candy ordinarily have water activities ‘
too low to support the growth of bacteria. However, due to storage at high relative humidity or production of water

by metabolism, bacteria can be responsible for the spoilage of these type of food.

Discoloration

Food Spoilage Microorganisms
Bread Ropy, slime Bacillus subtilis
Black mold Rhizopus nigricans
Blue mold Penicillium spp.
Pink mold Neurospora
Sour Lactic acid or coliform bacteria
Candy/ Chocolate cream Fermentation Yeasts
Cereals, grains Moldy Aspergillus, Penicillum

Rhizopus nigricans

Wheat Pink Erwinia rhapontici

Corn Blu-eye Penicillum martensii

Coconut Rancidity Micrococcus luteus, Bacillus subtilis
Honey Fermented, yeasty Torulopsis, osmophilic yeasts
Peanuts Moldy Fusarium, Aspergillus, Penicillum
Soft drinks Turbidity Yeasts

Animal Products

Since fresh animal products are perishable, they are chilled and stored in ice or a refrigerator (0°-4°C). Frozen
Animal products like meat and fish stored in -18°C or below. This means the psychrotrophs (cold loving /tolerance
microorganisms) become dominant and are primarily cause of spoilage. If these fresh products are allowed to remain
at room temperature (20°C), a diverse microflora may be present, since not only will many psychrotrophs grow, but
also there will be some mesophilic organism will grow.

The organisms most often involved with spoilage of refrigerated fresh meat, poultry, fish and eggs are species of
genus Pseudomonas. Pseudomonas putrefaciens has been designated as being important in spoilage of meat and
poultry. Salmonella, Acinetobacter-Moraxella and E. coli are also noted as spoilage organism of fish, meat and poultry.

Dairy Products

Milk, when obtained from cow, may not be sterile, During or after milking, the milk is subjected to microorganisms
from various sources, although contaminated equipment used to handle, hide, Cow- dung and urine, transport,
store, and process the milk seems to be the main source of organisms. Some microbial defects of dairy products are
shown-
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' ' « |Food defect Microorganisms

Milk-Pasteurized, Rancid Pseudomonas, Alcaligens,Staphylococcus
refrigerated Ropy or slimy Coliforms, Pseudomonas, Alcaligens,
Micrococcus, Bacillus subtilis

Lactic acid bacteria

Sour (acid, gas) Chromobacterium
Discoloration Pseudomonas, Flavobacterium
Bitter, Fruty Alcaligens, Proteus,

Acinetobacter

Cream Foamy Candida

Butter Surface taint Pseudomonas, Alteromonas

Cheese Gassy Clostridium
Moldy Penicillium,Scopulariopsis, Mucor & other

molds

Soft margarine Black mold Mucor

Cottage cheese Slimy curd, Pseudomonas, Flavobacterium, Yeasts, molds
putrid odor

Sweet curd Slimy, gelatinous Klebsiella, Pseudomonas, Alcaligens,

Flavobacterium

Yogurt Yeasty Yeasts

Fats and Oils

Rancidity, acidity, soapiness and off-flavor defects can occur in fatty foods, such as butter, margarine, lard and
vegetable oils. The development of rancidity can be due to autoxidative deterioration, lipolysis by microbial lipases or
lipoxidaton due to lipoxidase enzymes. There are several lipolytic microorganisms such as Bacteria like- Acinetobacter,
Aeromonas, Alcaligens, Bacillus, Chromobacterium, Corynebacterium, Enterobacter, Flavobacterium, Lctobacillus,
Micrococcus, Pseudomonas, Serratia, Staphylococcus, Streptomyces.

Fungi are- Absidia, Alternaria, Aspergillus Candida, Cladosporium, Fusarium, Mucor, Neurospora, Penicillium,
Rhizopus etc.

Prevention of Foodborne lliness

1) Cook- Cook all meat, poultry and eggs to at least 160F. Other than spore-forming bacteria, all bacteria,
parasites and viruses are killed quite easily with heating to 160F.

2) Avoid Cross-Contamination- Do not crosscontaminate one food with another. Keep raw food totally
separated from cooked product. Clean utensils and work areas etc. in between working raw and cooked
product. Constantly be thinking of how microorganisms get from raw to cooked products.

3) Chill Foods- Keep foods cold. After cooking, chill foods as rapidly as possible. Remember that cooking has
destroyed most of the bacteria but spore formers, that are resistant to cooking may become very active and
can proliferate rapidly.

4) Cleaning-Wash fruits and vegetables and all foods possible. In addition, continually wash work areas. Use
only treated or tested water.
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5)Personal Hygiene- People working with foods should wash their hands regularly, wear hairnets, plastic gloves etc.
In addition, food handlers should not work with food if they have a boil, open sores or feel sick themselves

Useful Microorganisms

Though microorganisms are associated with our food threats apart from that a number of microorganisms are used
in many facts of the food industry. Desired alterations of food by microorganisms are refer to as fermentations,
regardless of the type of metabolism. The actions of microorganisms on foods called food conversions. The conversion
of one food to another may be called controlled degradation. A number of microorganisms are involved in these food
conversions such as- Lactic acid bacteria, Acetobacter, Leuconostocs, Pediococcus, Streptococcus, Propionibacterium,
Brevibacterium.

Some fungi are — Penicillium, Saccharomyces, Aspergillus, Mucor, Rhizopus, Neurospora etc.

Conclusion

Food microbiology is the integral part of food safety. Before considering the food safety we must need to know about
food microbiology. Each member of the food supply chain has a role to play in the food safety and food microbiology
concept. All roles are vital and invaluable in the process. Whether you are a food business owner, government
personnel, or a customer, your role cannot be replaced. Food safety is everyoness responsibility. Microorganisms
can destroy our food, destroy our health and economy but with reconstruction of our desired food with appropriate
organism which may help us to give a better true life.
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icddr,b and BFSA joint undertaking

_—‘ reduced turmeric adulteration by <5
f -~ lead chromate in Bangladesh "
Dr. Md. Mahbubur Rahman Dr. Musa Baker
Principal Investigator Senior Research Officer

Environmental Interventions Unit, icddrb

In 2012, icddr,b conducted a randomized controlled trial, known as WASH-Benefits trial Bangladesh. In this study
in a subset of pregnant women’s blood tested to measure Blood Lead Level (BLL) and found a high concentration
of lead. Pregnant women were recruited from the four districts Gazipur, Mymensingh, Tangail, and Kishoreganj.
Study found that 132 (31%) pregnant women had blood lead levels greater than 5ug/dL. We conducted a detailed
investigation of those households’ behaviors and activities, and three stood out as contributors to elevated blood
lead levels: lead-soldered cans, turmeric, and geophagic debris like dirt, clay, or ash. Based on the findings, icddr,b
investigated the supply chain by conducting interviews with supply chain participants to learn about turmeric
production activities, perceptions, and preferences for turmeric quality. We collected turmeric samples, yellow
pigments from the most popular wholesale and retail markets, and dust and soil samples from turmeric polishing
mills to assess the signs of adulteration. We measured the lead and chromium concentrations using inductively
coupled plasma mass spectrometry (ICP-MS) and x-ray fluorescence (XRF). We found the highest lead concentration
in the samples collected from Dhaka and Munshiganj districts, along with evidence of lead-chromate-based yellow
pigment adulteration in 7 of the 9 major turmeric-producing districts.

According to turmeric wholesalers, adding yellow pigments to dried turmeric roots during polishing began more
than 30 years ago and is stillpractised today. This study indicates that lead-chromate was added to turmeric by
polishers. We analyzed the lead isotopic composition of suspected lead sources and blood samples from pregnant
women to confirm the certain sources of lead exposure. Finally, the isotope-based investigation found that turmeric
contaminated with lead chromate pigment was the primary cause of high blood lead levels in rural Bangladeshi
women.

icddr,b and Stanford synchronized the publishing of two scientific studies between September 6 and 17, 2019.
According to the studies, turmeric was the leading cause of lead exposure among women in rural Bangladesh and
the practice of adding lead chromate maximized revenues and allowed the selling of low-quality roots. Following
media coverage, the team tracked significant local and international outlets such as the BBC, Washington Post, and
the top Bangladeshi online and video news channels.

Days after the news release on 23™ September 2019, Bangladesh Food Safety Authority (BFSA) Chairman, members
and icddr,b research team hold an emergency meeting to develop an action plan. We developed educational materials
for local turmeric businesspeople and consumers based on the meeting decision. The BFSA is a implementing agency
tasked with providing the necessary assistance to those organizations directly involved in updating and upgrading
food safety standards or guidelines, determining permissible limits for the use of contaminants and residue, additives
or preservatives at its highest safe level. BFSA also coordinated the actions of numerous agencies and organizations
involved in food safety control, food production, import, processing, storing, providing, marketing, and sales.
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‘0 Turmeric is a common culinary spice in South Asia, particularly in Bangladesh, where direct eating of lead-
! " contaminated turmeric exposes people to lead. Food adulteration is a major problem and has reached pandemic
proportions in Bangladesh. Moreover, lead is a highly dangerous poison that affects a developing child’s brain, which
is of particular concern.

On September 25, 2019, the BFSA published a public notice in six national daily newspapers claiming that turmeric
adulteration was a serious infraction in breach of the Safe Food Law 2013 and demanding that turmeric businesses
refrain from adding pigments to turmeric. An estimated 50,000 copies of the public notice were printed and hung in
major bazaars and public areas across the country to aware people. Warned consumers and businesspeople about
the dangers of lead, the risks of consuming bright yellow turmeric roots, and the fines that will be imposed on those
found adding lead chromate to turmeric. BFSA sent a public notice and letter to the Prime Minister’s Office and other
ministries who distributed the letter to the District Commissioners within each turmeric-producing district.

Between September and October 2019, icddr,b research team travelled to the major turmeric-producing districts
to meet with turmeric producers and processors. The ‘s goals were to inform them of the risks associated with the
consumption of lead chromate pigments and the legal and financial consequences of adding such colors to turmeric.
In November 2019, icddr,b hold stakeholder workshop jointly organized by the BFSA to further elaborate on plans to
ensure lead chromate turmeric adulteration does not exist in Bangladesh. Attendees joined from key governmental
and non-governmental organizations, big and small turmeric packaging companies, and journalists from news
agencies. BFSA emphasized the importance of testing and monitoring for lead in turmeric in the domestic market.

BFSA formed a five-person monitoring team and accompanied icddr,b to Dhaka’s major wholesale bazaar to conduct
spot checks for lead chromate adulteration. On 10™ October 2019, icddr,b team along with BFSA personnel monitored
wholesale market in Dhaka and utilized XRF to detect lead and chromium and test 23 types of turmeric on-site.
During monitoring visits six distinct types of turmeric containing detectable lead were found, and the mobile court
penalized two different wholesale stores BDT. 800,000 for violating the 2013 Safe Food Act, along with 900 kg of
turmeric was confiscated.

icddr,b assessed lead chromate turmeric adulteration by sampling from the country>s major turmeric wholesale
market. Comparative assessments are categorized as September Y. Y4 “pre-intervention” as well as three time points
“post-intervention:” winter Y-Y. (January-March), fall Y.Y. (September-November) and winter Y-Y\ (January-
March). Analysts assessed the lead and chromium concentrations in samples using a handheld XRF analyzer at
icddr,b. To calibrate the handheld device, we used a standard set of turmeric samples with known lead concentrations
measured at Stanford’s Environmental Measurements Facility (em1.stanford.edu) using ICP-MS. To improve XRF
measurement accuracy, turmeric roots were ground to a powder prior to measurement. Sample collectors procured
631 samples of turmeric from the major wholesale market in Dhaka. Turmeric lead concentrations decreased over
time. Before the collaborative interventions and actions by BFSA and icddr,b the percentage of turmeric samples
positive for lead 47% from the major wholesale market in Dhaka compared to 5% following the intervention in
Winter 2020, 2.3% in Fall 2020, and no detectable lead in winter 2021 (p<0.0001).

On the Food Safety Day 2021 the team received the “Food Safety award” for their outstanding efforts to minimize
lead from contaminated turmeric at various levels of the turmeric supply chain. This was a collaborative efforts by
Bangladesh Food Safety Authority (BFSA), Stanford University USA and icddr,b.
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FOOD SAFETY ASPECTS IN BANGLADESH

Dr. Barun Kanti Saha
CSO
BCSIR, Dhaka

Food is the basic need for all living organisms to continue their life cycles. Food security achievement is the key
development priority for all developing countries such as Bangladesh. In Bangladesh food insecurity situation is more
severe; overpopulation along with decrease of the land-to-human ratio have made the need for food security of
utmost necessity Food and Agriculture Organization (FAO) explains food security as a situation ‘when all people at all
times have physical, social, and economic access to sufficient, safe, and nutritious food to meet their dietary needs
and food preferences for an active and healthy life’. The definition introduces the food security as a complex situation
that involves physical and biological aspects of food production, distribution, and utilization considering food stability
throughout the time (WFP,). Thus, food security embraces four key dimensions of food availability, access, utilization,
and stability (FAO).

Food safety is to ensure that the food is not harmful for our health as well as full of nutrients. And the securing
safe food is all about handling, storing and preparing food in a safely manner to keep us protected from infection
and any types acute or chronic discomfort of our health.Food can be contaminated by means of physical, chemical,
and microbiological. In Bangladesh, food safety is a major concern of public health because all these three types
of contamination have been occurred and causing serious problem. Microbiologically or naturally occurring toxin
contaminated foods and productscause’s foodborne diseases. This contamination can behappened at any stage,
from production to consumption which is actually farm to fork. The failure in the management of good food safety
practices is the main reason of foodborne iliness. Asignificant number of people are suffered from foodborne illnesses
every year. This illness is not only because of the presence of pathogenic microorganisms but also the incidence of
health hazard toxic chemicals present in the food. Unsafe as well as contaminated food is the foundation of many
acute and chronic diseases, like diarrhoeal diseases to various forms of cancer. Personal hygiene and sanitationcan
reduce the foodborne illnesses caused by the contamination of microorganisms.But to reduce the physical and
chemical contamination needs proper knowledge and good practices along with a strong regulatory monitoring.

Foodborne diseases brutally affectdeveloping and immune compromised people like infants, young children, elderly
people which in the long runforms a vicious cycle of diarrhoea and malnutrition, harms the national economy,
and delay development.The most important issues for foodborne illnesses in Bangladesh are lack of food safety
practices, insufficient health services, inadequate water and sanitation infrastructure, and finally the fast and
unplanned urbanization.To minimize the foodborne illnesses strengthening food safety practice is important.
Several foodborne illnesses like Cholera, Anthrax, Nipah, and Hepatitis Ehave been controlled over the past years
in Bangladesh.Besides the hygiene and sanitation lack of some good practices like improper heating of the food,
such as undercooking, re-heating and waiting in the heat, or improper cooling of the food can also cause foodborne
illnesses. According to WHO, globally about 2.2 million people annually, of them 1.9 million are children are killed by
food borne and waterborne diarrhoeal diseases. Approximately 0.3 million people were suffering from Acute Watery
Diarrhoea (AWD) in Bangladeshin Y- )0 according to Institute of Epidemiology, Disease Control and Research (IEDCR),
Bangladesh surveillance report. Approximately -,-Y million people are suffering from Enteric Fever in Bangladesh in
Y- Y0 according to Institute of Epidemiology, Disease Control and Research (IEDCR), Bangladesh surveillance report.
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‘0 Very recently, In 2021, and as of 9 May, 50,115 acute watery diarrhoea (AWD) cases were reported in Cox’s Bazar
D " only, Bangladesh. Among these cases, 26 tested positive using a cholera rapid diagnostic test or culture.

The food adulteration situation of Bangladesh is also a serious health concern in the context of food safety.
Adulteration in food is a growing problem in Bangladesh as large numbers of consumers have become victims of
consuming adulterated foods. There is strongconfirmatory evidence of food adulteration with harmful chemicals
such as Lead in turmeric; textile colour food products; formalin in fish; fatal food poisoning after eating watermelon.
High residues of banned pesticides, and chemical preservatives in fresh produce samples from local markets in
Dhaka were also confirmed in several studies in Bangladesh.The chronic effect of chemical hazard like cancer, kidney
disorders and birth defects only occurs after long-term, low-level exposure. Lack of the execution of existing Food
laws and regulation (Bangladesh Safe Food Act-2013) and low level of awareness are contributing to aggravating the
country’s food safety situation.

Ahealthy orsafe foodis clean, in physical, chemical and microbiological terms. The factors that cause the contamination
of the food may threaten the safe consumption of it.So, it is essential to prevent the food from contamination at all
stages of the food chain. Strengthening the regulation, proper monitoring, raising awareness, educate farmers in using
agro-chemicals and to move towards less toxic alternatives, labeling and packaging to improve traceability ensuring
safe water, sanitation, and improved hygiene practice is necessary to increase ever than before. A good agricultural
practice (GAP) needs to implement properly by the concern authorities which can reduce food contamination by
half. Along with all these preventive measures a comprehensive risk analysis and risk management approach of food
safety should be carry out to understand the actual scenario of the food safety condition of Bangladesh.
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Concentration, source identification and potential human
health risk assessment of heavy metals in chicken meat and
egg in Bangladesh

Shamshad B. Quraishi Analytical Chemistry Laboratory

Mohammad Mozammal Hosen Chemistry Division Atomic Energy Centre

AKM Atique Ullah Bangladesh Atomic Energy Commission
Introduction

Heavy metals have been classified into different groups including toxic (arsenic, cadmium, lead, mercury, chromium,
nickel, etc.), probably essential (vanadium), and essential (copper, zinc, iron, manganese, selenium, and cobalt)
metals. The non-biodegradable nature, long biological half-lives and the capability to be deposited in different body
organs resulted from their high retention capacity has made the toxic metals most notorious .

Heavy metals have been reported to cause different carcinogenic, mutagenic, and teratogenic effects to human
health. For instance, lead has been associated with poor cognitive development and intellectual capability in children,
increased blood pressure and cardiovascular disease in adults. Cadmium causes kidney failure, reduced reproduction
ability, hypertension, tumorous and hepatic dysfunction.

As an important source of many micronutrients such as iron, selenium, vitamins (e.g. A, B12, D), and folic acid
which are either not present in plant-derived foods or have a poor bioavailability from them, chicken meat are
often prescribed by doctors. Similar to meat, egg is also highly nutritious and mandatory for a healthy and balanced
diet. Thus, both chicken meat and egg are important nutrient for our health and development. As a developing
country with a huge number of people deprived of balanced nutrition, chicken meat and hen egg are very important
foodstuffs to the people of Bangladesh.

There have been a very few studies on the levels of trace elements in Bangladeshi chicken meat and poultry egg.
Moreover, there is no or very limited information on the heavy metal concentration in chicken meat and hen egg
considering the variety of chicken and egg available in the country. Besides, the constantly rising anthropogenic and
industrial pollutions stresses on the necessity of continuous monitoring of the presence of heavy metals in food
samples. Thus, the objectives of the current study were set to measure the concentration of Pb, Cd, Cr, As, Hg, Mn,
Fe and Zn in three most commonly consumed varieties of chicken meat and three varieties of hen egg in Bangladesh,
identification of their probable sources, and assess the associated carcinogenic and non-carcinogenic risks from their
intake.

Materials and methods
Sample Collection and preservation

A total of 72 fresh samples of chicken and hen egg were collected from four wholesale markets of Dhaka namely-
Kawran Bazar, Mirpur-1, New Market, and Mohammadpur Bazar. The most common three categories of chicken such
as broiler, local, and sonali and three categories of hen egg were targeted in the present study. Organic egg samples
were collected from four major shopping malls; Shapna, Agora, Meena Bazaar, and G — mart. The chicken and eggs
samples were stored at -20 °C & 4 C until analysis respectively.
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‘0 Results and discussion

4
‘ Concentrations of heavy metals in chicken meat and hen egg

The concentrations of Pb, Cd, Cr, As, Hg, Mn, Fe, and Zn were determined in three varieties of chicken meat (broiler,
local, and sonali) and three varieties of hen egg (layer, local, and organic) collected from four wholesale markets of
Dhaka. The mean, median, 1.5 IQR, 25%, and 75 percentiles values for the studied heavy metals were represented

in Fig. 1.
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Fig. 1. Box-whisker representation indicating the distribution of heavy metals in chicken meat and hen egg collected
from Dhaka, Bangladesh. Letters a and b indicate statistically significant difference at 0.05 level.

Multivariate statistical analysis

The Pearson correlation coefficient is a potential tool used to measure the strength of linear association between
the pairs of variables by calculating a summary index. Hence, the metal to metal correlation data in terms of Pearson
product moment correlation coefficients that were significant at 99% and 95% confidence level was evaluated and
presented in Table 1. The pairs of Pb-Cr (0.862), Cd—As (1.000), Cd—Hg (1.000), As—Hg (1.000), and Fe—Zn (0.537)
showed high and significant correlations at 99% confidence level. While Mn showed weak correlation with Fe
(0.407) at 95% confidence level. The high correlations supported a hypothesis that the source of the metals might
be analogous.
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Table 1 Correlation between the heavy metals in chicken meat and egg samples.

Pb cd Cr As Hg Mn Fe Zn
Pb 1
Cd .241 1
Cr .862" .050 1
As .241 1.000™ .050 1
Hg .241 1.000™ .050 1.000™" 1
Mn .277 -.124 .232 -.124 -.124 1
Fe -.182 -.302 -.222 -.302 -.302 407" 1
Zn -.230 -.003 -.330 -.003 -.003 .194 .537" 1
**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

The principal component analysis (PCA) using varimax-normalized rotation was subsequently carried out for factor
loadings in each metal. The most important significance of the PCA is to reduce a large number of variables into a
new set of reduced variables based on their mutual dependence (Manzoor et al., 2006). The significant number of
PCs was identified using a scree plot (Fig. 2) in order to recognize the structure of the underlying parameters. The
results showed that three eigen values greater than 1 explained more than 87% of the total variance (Fig. 2). A three-
dimensional plot of the PCA loadings was illustrated in Fig. 2 (inset) and the relationships among the heavy metals
were readily understood.
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Fig. 2 Principal component analysis of heavy metals by scree plot of the characteristic roots (Eigen values) (inset

shows the three-dimensional plot of the PCA loadings demonstrating the relationships among the heavy metals).
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Human health risk assessment

4

‘ Among the eight heavy metals (Pb, Cd, Cr, As, Hg, Mn, Fe, and Zn) analyzed in the present study, the concentrations of
seven heavy metals except Pb in the tested chicken meat and hen egg samples did not exceed the legislative limits set
by various countries/agencies. However, the exposure dose of chemical contaminants can affect the potentiality of
toxicity. Thus, combining the estimated concentration of heavy metal in the foodstuffs was considered as a potential
tool to evaluate the benefits to risk.

As a first attempt of evaluation of human health risk, daily dietary intake of each metal through the consumption of
chicken meat and hen egg was estimated. The highest mean value of EDI was calculated for Fe (4.87E-03 mg/kg-bw/
day) while the lowest mean value for Cd and Hg (2.89E-06 mg/kg-bw/day. The EDI results were compared with the
respective maximum tolerable daily intake (MTDI) of individual heavy metal suggested by Joint FAO/WHO Expert
Committee on Food Additive (JECFA) for Pb, Cd, Cr, As, and Hg and China National Standards (CNS) for Mn, Fe, and Zn.
It is demonstrated that EDI values for all the analyzed heavy metals were below the respective MTDI levels indicating
that it was unlikely to experience adverse health effects from exposure to the targeted heavy metals.

The non-carcinogenic risk of the selected heavy metals due to the consumption of chicken meat and hen egg was
calculated based on target hazard quotient (THQ) and total target hazard quotient (TTHQ). The cumulative health
risks by summing the health risks of eight investigated heavy metals was also evaluated as TTHQ. The mean value
of TTHQ was found 0.0944 and 0.0302 for the consumption of chicken meat and hen egg, respectively. Both the
THQ and TTHQ values did not exceed the threshold value of 1 (Fig. 3). The results indicated that the consumers
would not experience any potential significant health risk during an entire lifetime. However, the present study
demonstrated that only chicken consumption and hen egg consumption contributed about 10% and 3%, respectively
to the threshold limit.
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Fig. 3. Non-carcinogenic risks (a) target hazard quotient (THQ) and (b) total target hazard quotient (TTHQ) due to
dietary intake of eight heavy metals through the consumption of chicken meat and hen egg.

The carcinogenic risks (CRs) derived due to the dietary intake of Pb, Cd, Cr, and As were calculated as these heavy
metals may promote both non-carcinogenic and carcinogenic risk depending upon their exposure dose. The CRs
of Pb, Cd, Cr, and As due to the consumption of chicken meat and hen egg were calculated. In the present study,
the carcinogenic risk of Pb, Cd, Cr, and As due to the consumption of chicken meat and hen egg were negligible to
acceptable range (Fig. 4). This result suggested that it was unlikely to experience any carcinogenic risk of Pb, Cd, Cr,
and As due to the consumption of the studied foodstuffs.
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Fig. 4. Carcinogenic risks due to the dietary intake of carcinogenic heavy metals through the consumption of chicken
meat and hen egg.

Conclusion

The concentrations of Pb, Cd, Cr, As, Hg, Mn, Fe, and Zn in three varieties of chicken meat and three varieties
of hen egg samples collected from one of the mostly densely populated cities in the world, Dhaka, Bangladesh
were determined and potential human health risk was assessed in terms of EDI, THQ, TTHQ, and CR. The metal
concentrations were found below the maximum allowable concentration (MAC) in the foodstuffs except Pb in chicken
meat. Pb concentration in chicken meat was found eight times higher than the MAC. However, the EDIs of heavy
metals was below the maximum tolerable daily intake (MTDI). The calculated THQ and TTHQ values were less than 1
indicating the consumers would not experience any noncarcinogenic risk due to the consumption of the foodstuffs.
The CRs of Pb, Cd, Cr, and As were within the acceptable range. The estimated human health risk assessment clearly
revealed that chicken meat and hen egg could be a potential source of safe protein for the consumers with respect
to heavy metals contamination. However, this study recommends that an attempt is required to estimate the organic
contaminants and antibiotic residues in the foodstuffs in order to assess the collective health risk.

Acknowledgement: The authors gratefully acknowledge the technical staffs of Analytical Chemistry Laboratory,
Atomic Energy Centre Dhaka, for assistance during the sample preparation and analysis.
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FOOD SECURITY AND SAFETY FOR
HEALTHY LIVES

Dr. Abu Hashem

Principal Scientific Officer and Head of the Division
National Institute of Biotechnology

(Ministry of Science and Technology)

Food is one of the basic necessities of life, and its importance is obvious and essential. Healthy food provides us
the nutrients and energy to develop and grow, to be active and healthy, to move, play, work, think, and learn.
Food contains nutrients—substances essential for the growth, repair, and maintenance of body tissues and for the
regulation of vital processes. Food security means that there is enough food for the population and that people in
that nation can get, pay for, and get enough food.

Bangladesh has achieved self-sufficiency in food. But we are still far behind in ensuring nutritional security and safe
food. We can achieve this by providing nutritious food. For this, we have to be more focused on the production of
food grains and animal meat. Along with nutritious food, safe food should be ensured. Only then can we stand up
in the world as a healthy nation. For this, first of all, we have to think about what we are eating and how much is
necessary for our health—how much nutrition or energy we will get from that food. Because these three words—
food, health, and nutrition—are closely related to each other. Good health and a healthy mind require a nutritious
and balanced diet every day. In order to meet the nutritional needs of the body, a person needs to choose a balanced
diet and maintain the availability and nutritional value of the food. Apart from this, nutrition depends a lot on
nutritional status, food production, the food distribution system, food habits, etc. A balanced diet consists of taking
some food components, such as carbohydrates, proteins, fats, vitamins, mineral salts, and water, in moderate
amounts according to the needs of the body. Carbohydrates provide energy and efficiency for the body. A lot of
carbohydrates are found in rice, wheat, barley, potatoes, sweet potatoes, kachu, sugar, honey, jaggery, etc. Protein is
the body’s building and replenishing food. Fish, meat, milk, eggs, various pulses, beans, peas, etc. help in building the
body. 4 kilocalories of energy are available from each gram of protein or carbohydrate. Fat keeps the body lean and
keeps the skin nice and smooth. Soybean oil, mustard oil, sesame oil, ghee, butter, fatty fish, meat, eggs, and liver are
fatty foods. 9 kilocalories of energy are available per gramme of fat.

Water protects the body from dehydration and maintains body balance. Drink at least 8-10 glasses of water a day.
Apart from this, it is necessary to take food, such as various fruit juices and water. Fibre removes constipation from
the body, controls weight, controls diabetes, and maintains intestinal health. Dietary fibre comes from plant foods.
For example, flour, barley, corn, barley bran, beans, bean seeds, pulses, fruits with peels such as blackberries, grapes,
guavas, apples, and pears, and all kinds of vegetables. Mineral salts such as phosphorus, iron, iodine, and zinc play a
role in body composition, repair, nutrition, and physiological functions of the body. lodine prevents goitre. Minerals
remove iron anaemia and strengthen the structure of the hands and teeth. Zinc promotes mental and bone growth.
Vitamin A, D, E, K, the Vitamin B complex, and C—all kinds of green and colourful vegetables, fruits, sour fruits,
eggs, milk, liver, small fish, lemon tea, etc.—are rich in nutrients and disease prevention foods. Vitamin A prevents
ringworms. Vitamin D prevents rickets. Vitamin “B” complex prevents various skin diseases.

It is important to know some things to make food safe. In addition to knowing these things, it is necessary to inform
others. Particularly, those who help prepare or serve food should be aware of these issues. For food safety, the
common instructions are: (1) Hand washing must be done while preparing, storing, and serving food. Wash your
hands after work. Also, wash your hands before and after eating. Fingernails should be kept short so that food
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particles or dirt will not accumulate under the nails; (2) food should be cooked well. Avoid eating half-cooked food; / S
(3) always cover foods; (4) wash fruits and vegetables under running water before cutting or peeling; (5) if you want " !
to marinate food, keep it in the refrigerator; (6) refrigerate perishable food within 2 hours (1 hour in warm weather)

after cooking. It is better to divide into small containers when storing food in the refrigerator. It will cool the food

quickly; (7) be careful when storing food in the refrigerator, keeping raw and cooked foods separate; (8) care must be

taken to ensure that raw food and the liquid it secretes do not come into contact with anything else during shopping

or when bringing it to the market; (9) wash cutting accessories (knives, chopsticks, chopping boards, etc.) and the

cutting area thoroughly with mild soap and water after each use (for each food item); (10) for foods that can be eaten

raw (such as fruit) and those that cannot (such as meat), it is best to use separate containers.

G
SEPARATE COOK

Figure: Following four simple steps at home can help protect against food poisoning.

(11) Cooked food should not be stored in containers previously used for raw meat or eggs. (12) You may use a
microwave oven, the normal section of the fridge, or cold water to thaw frozen food in the deep freezer. (13) To
understand whether the food is good or not, it cannot be put in the mouth, nor can the smell of the food be taken;
(14) materials that have expired cannot be used; and (15) open food outside should not be eaten.

Another alarming concern is food adulteration. Although the government has taken various measures to ensure a
safe food supply for the people, the supply of adulterated and substandard products in the market is not decreasing.
In fact, just as those involved in the production process need to be aware and responsible, consumers also need to
be aware and responsible. “The Food Safety Act, 2013” was enacted to ensure safe food free from adulteration and
contamination in the country, and the Bangladesh Safe Food Authority was established in 2015. Despite the ongoing
campaign against adulterated and contaminated food in the country, the issue of adulteration events across the
country is alarming. Unfortunately, almost every food item in the country is tainted. Every year, a large number of
people in the country suffer from various complex diseases, including cancer, due to adulterated food. The question
is, why is the violence of food adulterers not decreasing after so many raids?

Conventional baby food is not only contaminated, but life-saving medicines are also contaminated. Consumers are
being cheated by buying these adulterated and substandard products. Along with that, the health risk is increasing.
In fact, although adulterated and harmful food is sold freely, no one can stand against the dishonest syndicate traders
as there is no strong organisation of buyers in the country. Due to the condition of the market, many health-conscious
people have stopped buying fruits. Various measures are taken during artificial ripening and to protect the fruit
from rapid rotting, which can pose a serious threat to health. Market surveillance activities should be given more
importance in protecting consumer rights and interests. It is necessary to bring down the rate of adulteration and
fraud to zero through maximum enforcement of the law.
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ASPECT OF NUTRACEUTICALLY
ENRICHED RICE BASED BAKERY FOOD
PRODUCTS IN BANGLADESH

Dr. Muhammad Ali Siddiquee
Chief Scientific Officer and Head Grain Quality
Nutrition Division, BRRI

Rice is the synonym for food in people residing in Ganga-Meghna-Brahmaputra basin area and has been one of the
major traditional sources of carbohydrates and proteins since the prehistoric days. By the end of 2022, One hundred
and nine high yielding varieties (HYVs), including both inbreeds and hybrids, have been released by Bangladesh Rice
Research Institute (BRRI). At present, total rice production (cleaned/milled/white/polished rice basis) is about 34.8
MT, enough to satisfy the domestic requirement to feed more than 160 million people with the surplus of 2.06 MT.
In contrast, there has been comparatively less progress on addressing the quality aspects of rice. Thus, emphasis
should now be to focus on the grain quality and nutrition research towards rice grain nutraceutical properties to
reveal its aptitude to combat with non-communicable diseases (NCDs) such as heart disease, cancer, diabetics etc. By
the course of time, Grain Quality and Nutrition (GQN) Division of BRRI has identified some promising nutraceutically
enriched HYVs such as black rice, antioxidant enriched rice, low glycemic index rice, anti-depressive alias gamma
amino butyric acid (GABA) enriched pre-germinated brown rice and micronutrient enriched rice, specially zinc
enriched rice. Since in Bangladesh, rice based processed food items are available namely flattened, popped and
puffed rice to meet local demand as traditional food items, we assume that there is a potential scope to enhance
nutraceutical enriched rice based food considering malnutrition mitigation and humanitarian relief operation into
account.

In this study we have formulated energy dense nutraceutically enriched rice based food formulation specially
cake and biscuits having energy density ranging from 5.0-5.5 100* g serving respectively. Rice based balanced
and nutritious food intake may possibly reduce the amount to unprocessed whole rice consumption gradually. By
attaining required dietary allowance (RDA), rice based food may help sustain food security in Bangladesh in a way
to properly and effectively utilizing the rice grain. It will open diversified uses of rice and rice based food products in
Bangladesh. In GQN Division, BRRI, we have formulated energy dense rice biscuit (EDRB) and energy dense rice cake
(EDRC) at ED 5.6 and 5.0 respectively. Earlier in 2015, Shozib, et al, reported few rice based food items such as rice
ball (393 Calories 1007g serving; ED3.93) rice biscuit (479 Calories 100'g serving; ED 4.79), rice plan cake (465 Calories
100'g serving; ED 4.65) in an approach to create multiple options for diversified use of rice grain in Bangladesh. Since
rice flour does not have gluten protein unlike wheat, so making dough seems difficult to get appropriate texture in
reality. We tried several natural products to optimize its shape and texture such as sagu, a well-known lubricating
agent, and dates; it enhances chewing properties rather than using xanthan gum (commercially available bacterial
lyophilized).

A major factor constraining accessibility of poor is price volatility. As the poor spend a relatively larger proportion of
theirincome in basic stables, a sudden spike in price is equivalent to reduction in their real incomes. This will constrain
their ability to acquire adequate quantity of staples. Considering this fact into account, our formulated products will
not cost more than $0.10 USD for 100g serving which supposed to be cost effective. Rice-based formulated diets
for children with moderate to acute malnutrition must have some important characteristics including high content
of micronutrients, especially growth nutrients, high energy density, adequate high protein and fat content, low
content of anti-nutrients, low risk of contamination, acceptable taste and texture, culturally acceptable, easy to
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prepare, affordable and available, High energy density rice is most desirable for children with wasting, as they have
" an increased energy need for catch-up growth.

Low cost, nutritious and balanced rice based food items can be distributed in emergency situations such as flood relief
program, earth quake disaster management, war engaged solders, refugee and social welfare related works, such as
improving health status of malnourished street children and climate change migrated population in Bangladesh. In
the adverse situations, usually people suffer from inadequate intake of staples, and unavailability of fuel and cooking
facilities. Hence, government as well as nongovernment organizations (GOs & NGOs) can distribute energy dense
rice based dry foods, such as EDRC and EDRB to targeted population to provide preliminary boost up feeding.

Since these products are both fat (>25%) and protein (>10%) enriched, we expect that these special products will
soon be adopted in people’s meal where adverse situations will arise. Since WFP has a successful integration of dry
food products like wheat-based HEB to provide food supplements under emergency situations, rice-based products
such as EDRB and EDRC may also have great potential under similar situations in Bangladesh. EDRB and EDRC HEBs
formulated by GQN Division, BRRI, Bangladesh. As per the recent estimates by HIES-BBS, 2016, current per capita
rice consumption (g capita® day™ in Bangladesh is 367g which is still above the desirable intake of 350 g capita® day™.
Hence a total of 367g cooked rice might generate around 477 calories but in the contrary, the new rice-based food
formulation products might utilize only 30-35g of rice flour which eventually reduces rice uses by 10 times but still
getting similar amount of energy through EDRC and EDRB generating 500 and 550 Kcal, respectively. Rice is the most
appreciated cereal crop to combat NCDs with its versatile nutraceutical properties embedded in it. In this study, we
demonstrated that the formulation of nutraceutically enriched rice-based food items have potential to be popular
among Bangladeshi people. This will pay a vital role to gradually reduce overall rice consumption and preferably help
sustain food security in Bangladesh in a way to properly utilizing the rice keeping the required dietary allowance
intact. In addition, nutraceutical rice-based food formulation for specific NCDs has potential for success in non-
communicable disease management in Bangladesh.
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PREVENTIVE FOOD CONTROL SYSTEM:
HOW WE CAN ADDRESS?

Md. Masud Alam
Senior Food Safety Consultant
JICA STIRC Project

We all are food safety experts in Bangladesh to some degree because we all have some common experiences of
food and drinks. This experience is whether about legal or regulatory or simply our daily meals and snacks, we all
have fought for fraud labeling or unclear labeling and met at least a mild food poisoning. We have all certain level of
expectations about what our food should be like organic, local, imported, non-GMO or any range. We are very much
interested in news of food safety outbreaks or instances of heavy metal, pesticides and veterinary drugs such as,
pesticides residues in brinjal and antibiotics in milk.

Mostly everyone in modern society depends on someone else who grows or makes the vast majority of the food we
eat. In widest meaning, food law is set to protect its citizens from unhygienic and unsafe food. Since food chain may be
small, medium and long, it requires proactive and systematic approach emphasizing preventive approach to control
food safety issues because only end-product testing and/or inspection through reactive approach cannot remove the
sources of issues. Preventive controls approach has been universally accepted and adopted throughout the globe
because it helps to identify the most important areas to prevent food safety issues rather than reacting to problems
after arising. Preventive control programs are designed to work in connection with and supported by other relevant
programs such as Good Manufacturing Practices (GMPs), Good Hygienic Practices (GHP), Good Agricultural Practices
(GAP) and Good Distribution Practices as the foundation for food safety management. Application of preventive
controls approach in identified steps helps to minimize the risk of producing products that can do foodborne diseases
to consumers!

History of preventing control started with Risk-based approaches to managing food safety as a very first initiative in
1960s during development of food for the U.S. space program. Finished-product testing was the control measure of
quality control programs during this time that resulted in shortage of food for space flights. This was commercially
impractical. As a result, NASA then worked with Pillsbury company to preventing hazards through product formulation
and process control in a risk assessment and management manner. This concept is called as Hazard Analysis and
Critical Control Point (HACCP). Based on their experiences, Pillsbury company organized training program for the US
FDA inspector on that time.

US FDA initiated HACCP principles in the development of low acid canned food regulations in 1970s. The U.S. National
Advisory Committee on Microbiological Criteria for Foods (NACMCF) and the Codex Alimentarius Commission
(Codex) published HACCP principles in the 1990s. FDA has HACCP regulations for seafood and juice products; USDA
has HACCP regulations for meat and poultry products; and HACCP is endorsed by many countries, including Australia,
Canada, New Zealand and European Union countries.

However, the preventive controls approach includes not only CPPs in HACCP, but also controls for hazards related to
food allergens, GMPs, sanitation, suppliers and others for example, food recalls and withdrawal, customs and boarder
requirements, licensing and registration of food establishments as regulatory compliance. US FDA has started this
Preventive control approach for food and feed like Food Safety Preventive Control for Human Food (FSPCA for Human
Food) and Food Safety Preventive Control for Animal Feed (FSPCA for Animal Feed).
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In addition, inspection and surveillance system is very necessary for preventive food control. USA, Canada, Australia
" and New Zealand, many European countries, Japan, Thailand, Indonesia and our neighboring country India are some
of the examples those who started inspection emphasizing risks and surveillance system with scientific approach.

Government of Bangladesh has created Bangladesh Food Safety Authority (BFSA) as an apex body for controlling
food safety through the coordination among the existing Food Control Agencies (FCAs) by the enactment of Food
Safety Act, 2013. With the help of development partner USAID through FAO, once BFSA tried to initiate the risk-based
inspection system through scientific approach. Currently, JICA is supporting Bangladesh Food Safety Authority (BFSA)
for strengthening its capacity by a technical cooperation project.

However, followings are the challenge to implement preventive food control system:

Lack of coordination among the Food Control Agencies (FCAs)
No monitoring of other FCAs to support and follow-up their activities
Overlapping of roles and activities of FCAs and no clear jurisdiction is identified

Registration and licensing are done by other departments and authorities. However, food safety and hygiene
status are not considered mostly in everywhere during issuing registration and license.

BFSA does not have authentic data-base of FBOs because BFSA does not have any registration and licensing
authority

Standards, rules and regulations are overlapped among the FCAs

Substantial mis-trust between the FBOs and regulators

Mandatory vertical quality standards even the products manufactured by SMEs

Frequent transfer of high officials and deputed officials are not relevant background in most cases.
Fresh officers are not provided hands-on training on food safety.

Application of Food Safety Act, 2013 through mobile court is contradictory to the science-based approach.

What is necessary?

v

v

Regulatory gap analysis and arrange a high-level dialogue through the involvement of Cabinet Division

Amendment of Food Safety Act, 2013 with the provision of registration and licensing, revisit the term sub-
standard that is not related to food safety, increasing the administrative authority to bring it to court if any
FCAs fails to comply BFSA’s direction.

Obsolete other agency’s registration and licensing system if it is not relevant to food safety

Coordinate among FCAs with demarcation of clear roles and responsibilities and regular monitoring of their
activities through involvement of Cabinet Division if required

Necessity of vertical quality standards need to re-think because we cannot stop product diversification and
customer demand according to their food choices and health need unless there is any food safety issue.
Does it require for SMEs??

Involvement of Food industry expert in the development of rules-regulations and high-level technical
committees

Training strategy for hands-on training and refresher training. Minimum 1 Years hands-on training through
attachment in industry and regulatory activities. In addition, refresher training is required with a certain
interval

High officials should be posted for a sufficient time until the successor get ready to take the lead and deputed
officials shall be relevant background to comply with the FSA, 2013. Better to recruit the experienced-
individual directly

Introduction of preventive control system emphasizing risk-based approach rather than reactive approach like mobile

court.
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PREVENTIVE CONTROL MEASURES FOR
FOOD ADULTERATION AND ALLERGEN

Md. Nazimul Islam
Deputy General Manager- Product Development & Quality Control
ACI Foods Ltd & Rice Unit

Adulteration of food is the process of adding unwanted substances to the food, with similar appearance/color for
making profits which makes that food product fails to meet the legal standards. Adulterants are poor quality products
added to food items for economic and technical benefits, which reduce the value of nutrients.

The Food Risk matrix

Fraudulent, intentional substitution or addition of a substance in a product for the purpose of increasing the apparent
value of the product or reducing the cost of its production.

Criminal act executed by individuals who defraud the public for economic gain.

|  Intentional |

|  Unintentional . Food Crime

Carned out intentionally
for economic gains

Food Fraud

Food I
Gu Food

Carried out intentionally
to harm

Defense

Unintentional
contamination

Types of adulteration in food
e Intentional Adulteration: Adding adulterants intentionally to increase the food’s weight and gain more profit.

e Incidental Adulteration: Occurs due to carelessness while handling food.
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‘0 o Metallic Adulteration: Accidentally or intentionally adding metallic substances.

' 4
‘ o Packaging Hazard: Packing materials can also interfere and mix with food ingredients.

: Cause and Public Health
Risk Type Example Motivation P Secondary Effect
Food |Accidental bruising of Mishandlin None, or possible| Reduced equity or
Quality fruit 9 food safety |food safety incident
Food Inten.t|ona| : Increased profit  |None, or possible Public fea.rand
adulteration of milk . lower prices
Fraud : : margins food safety : .
with melamine industry- wide
Unintentional Limited control Damaged industry,
Food L : .
Safety contamination of raw| during harvesting | Foodsafety | recall expense, and
vegetables with E. coli| and processing public fear
Interl|t|orl|a| Revenge against the Serreat Pl
Food contamination of store/manager
: - Food defense recall expense,
Defense | ground beefwith | through injury to :
L public fear
nicotine consumers

1. Steps to take care of while transporting and warehousing food products:

Insect infestation due to the humid and unhygienic conditions of the warehouse is the huge threat for food
grains, legumes and spices. To resolve this problem, professional individuals should closely monitor the storage
conditions and check that infested grains from fields do not reach warehouse and become a threat for healthy
grains. To improve the quality of grains, they should keep a track of incoming and outgoing samples along with
their dates. During the monsoon season and in highly humid areas, extra care must be taken to prevent spoilage
of grains. Design a warehouse with proper storage environment which minimize the risk of contamination.

2. Steps to take care of while processing food products:

To prevent the outbreaks of Salmonella, E. coli certain Food Safety Standards and Regulations should be
adhered. Facility location should be designed to avoid pest “hot spots” and pollution areas. Machinery design
should be up to the sanitizing and cleaning protocols. Invest in Pest control monitoring and detection. Proper
waste disposal should be the priority to avoid risk of contamination. Personal and environment hygiene should
be benchmarked properly.

3. Steps to take care of while packaging food products:

Packaging material should protect against chemical and microbial contamination. The ink used on package
should be free from hazardous substances. Proper labelling of food items including allergen information should
be done to eliminate product recalls. Personnel hygiene and good manufacturing facility should be the major
priority. Food Packaging Regulations should be properly implemented.
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Leading EMA (Economical Motivated Adulteration) Incidents by type of Adulteration & Location / 'S
> !
Middle East, ‘
Africa_
7.3%

__—Unknown
= 3.3%

Other Europe_x

] United States

Other EU __ 29.8%
9.3%
United Kingdom _
3.6%

Other _—Unapproved
0.7% " additive ZF’;;: — 5

13.4% ! ttaly __§ |_Canada

3.3% 1.0%
_Mislabeling e \
6.9% Austl:élia T “\_South/Central
: 30%  Other Asia A
_Counterfeit :;:;a
8.5% India_~" 13.6% -

Transshipme...,
Origin Masking

—

L~ 4.9%

Substitution,_~

S Intentional
Dilution Distribution of
65.0% Potential Haz.
Materials
0.7%

NCFPD EMA Incident Database (1080 to 2014)

MITIGATION MEASURES FOR ADDRESSING FOOD ADULTERATION:
® There must be proper surveillance of the implementation food laws.
® There should be monitoring of the activities with periodical records of hazards regarding food adulteration.
® There should be periodical training programs for Senior Officer/Inspector/Analysts for food safety

e There should be consumer awareness programs organized by holding exhibitions/seminars/training
programs and publishing leaflets.

® There should be strict actions regarding the punishment for those who are involved in food adulteration.

® There should be help and support from International INGOs for implementation of food laws.

Food Allergen

The Preventive Controls for Human Food regulation requires documented food allergen preventive controls to prevent
allergen cross-contact and to ensure accurate allergen labeling is on finished food products. The need for specific
food allergen controls is determined through the hazard analysis process. The specific allergen control practices
required to manage food allergens depend on the specific product and manufacturing practices. The required
elements of allergen controls in a Food Safety Plan, i.e., accurate labeling to inform consumers and preventing allergen
cross-contact and the associated monitoring procedures are addressed. Hazard Analysis and Preventive Controls
Determination describes the process of evaluating food allergen hazards to determine the allergen preventive
controls that are required to be included in the Food Safety Plan.

Two elements related to allergen control:
1) The need for allergen labeling to inform consumers and

2) The need to control allergen cross-contact because other products do not contain allergen substances.
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FALCPA* Required Food Allergen Labeling

* Milk * Fish [species specific)
* Egg * Crustacean shellfish
+ Peanut (species specific)

* Wheat

* Tree nuts (species specific)
* Soy

* Food Allergen Labeling and Consumiar Protection Act

Pholn Sonurted; MCmsolt Cip At and TN Twassion (Logbe ang)

The Food Allergen Labeling and Consumer Protection Act (FALCPA) mandates labeling for these food allergen groups
if they are present in a food product, therefore these are the allergens that you would identify as hazards requiring
a preventive control during the hazard analysis. When labeling a product containing a food allergen, the label must
be specific to the allergen to inform the consumer who has an allergy to one food in a group. For example, if tree
nuts are present, then the specific tree nut(s) must also be on the label. Similarly, individual species of fish and
crustaceans must be labeled. If all products produced in a given facility have identical food allergen profiles, then the
allergen program needs to address only proper labeling because allergen cross-contact is not an issue. Sometimes a
supply-chain program may be necessary, depending on the source and complexity of ingredients used in the product.
For example, almond ingredients may come from a facility that processes other tree nuts; it will be important that
the supplier has controls to address labeling and allergen cross-contact.

Allergen preventive controls must document those procedures used to prevent allergen cross-contact when the
hazard analysis process identifies allergens as hazards requiring a preventive control. Cleaning of equipment that is
used to process different food allergens is typically a preventive control.

Including procedures for
monitoring, corrective
action and verification, as

{
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

A master list of allergenic ingredients should be developed as part of allergen control. Frequently this can be
managed by the individual in charge of developing and changing product formulations using information from
supplier continuing guarantees. The list needs to be kept up to date, so it is important that any change information
communicated from a supplier to the purchasing department, for example, gets to the person maintaining the
master allergen list. Accessibility to the master allergen list at the loading dock is helpful so that allergenic materials
can be placed in segregated storage. The master list should include the common name of the food allergen to ensure
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that allergens are properly identified. For example, some ingredient names do not directly identify the allergenic / S
material, such as sodium caseinate (which contains a milk allergen) or lecithin (which may contain a soy allergen). “ !

Staff training could include allergen identification and assessment of ability to clearly segregate allergens. The master
list of allergenic materials should also consider packaging, processing aids, colors and flavorings.

Food Allergen Preventive Control Summery

1. Undeclared allergens present a risk:
a. Consumer reactions can be severe
b. Major cause of food recalls
2. Allergen preventive controls required to:
a. Prevent allergen cross-contact
b. Accurately label product
3. Allergen management best practices exist to:
a. Protect the allergic consumers
b. Reduce a company’s risk

c. Make food safer for all to enjoy

Food Safety Plan is required to Preventive Control for Food Adulteration and Allergen

The Food Safety Plan is a dynamic document, which must be kept current if changes are made to the system or to
equipment when new products are added, or new hazards are identified. The schematic above illustrates that the
Food Safety Plan includes a number of elements. It starts with hazard analysis, which is used to identify required
preventive controls for the process, for sanitation, for food allergens and supply-chain programs, where these are
needed to address the hazards requiring a preventive control. These elements, along with a recall plan make up the
Food Safety Plan. Many GMPs and other prerequisite programs are managed outside of the Food Safety Plan. While
these are separate programs and may not require the same level of documentation as the elements of the Food
Safety Plan, they are important. They are generally managed using standard operating procedures with documents
and records kept as appropriate.

How it’s done at ACI Foods Limited

ACI Foods Ltd is a Food Safety Management System (FSMS) ISO 22000:2018 certified company. That’s why all
production process lines in the company are operated based on HACCP and GMPs standards. Apart from the
HAZARD analysis ACl incorporated a Food Safety Preventive Control Alliance (FSPCA) “Qualified Individual” who has
been trying to prevent some potential risks like ccp’s, hygiene& sanitation, adulteration, allergen substances, and
supplier authenticity.

ACI ensures safe food by performing physical, chemical, and microbiological tests with professional foods and
chemical technologists.

“Warm wishes on the occasion of National Food Safety Day-2023 to everyone”
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STRENGTHENING NATIONAL FOOD

SAFETY SYSTEM: ADDRESSING THE
PRIORITIES

Shahriar Ahmed
Regulatory Affairs Associate
Unilever Consumer Care Limited

Food safety is a fundamental public health requirement. There are several ways that food can become contaminated
during food supply chain “from farm to fork.” Despite the technological advances, revolution and innovations, the
world still suffers from food-borne diseases, which affect human health and cause economic losses. Because of the
evolving food safety systems, the existence of food hazards, and the changing in demographics and social life, there
has been a huge demand in the country to find a system that ensures a safe food supply.

The food safety system and the regulatory framework in the country are still in their infancy. The new food safety
authority is building the necessary systems and required resources, such as a skilled work force and testing
infrastructure. The Bangladesh Food Safety Authority (BFSA) was established in 2015 under the Ministry of Food as a
result of Bangladesh’s Food Safety Act 2013. BFSA is currently involved in coordinating among agencies, formulating
rules and regulations, and establishing maximum residue limits (MRLs) for chemicals and other contaminants.
The BFSA is in the process of addressing issues including inter-agency coordination, work force development, and
infrastructure. In the meantime, it is important to consider the prevailing gaps and challenges in the existing scenario
to efficiently address food safety risks and build a robust food safety system.

According to data source from World Bank, Bangladesh is now a lower middle-income country and can address
following priority areas to strengthen national food safety system:

A. Policy, strategy, and regulation:

® Integratefood safety concernsinto national strategies for agricultural transformation and trade diversification
to mobilize attention.

® Align sanitary and phytosanitary standards with international standards with the potential for trade in
relevant commodities.

® Develop a national multisector food safety strategy that sets priorities, addresses institutional strengthening
and coordination, and lays out approaches for private sector collaboration and consumer engagement.

® In line with available enforcement and compliance capacity, strengthen the legal framework and align it
with the Codex Alimentarius.

® Participate in regional harmonization efforts.

® Conduct cost-benefit analyses of proposed regulatory measures and incorporate regulatory impact
assessments into policy making.
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Set up programs for monitoring food consumption and purchasing patterns, and for estimating total dietary ‘
exposure to hazards.

Develop a foodborne disease (FBD) surveillance and reporting system.
Pay particular attention to microbial hazards, and hazards-related adulteration and use of agricultural inputs.

Establish programs to monitor food safety hazards of public health concern and supplement them with
studies to generate additional surveillance data to prioritize risks.

Invest and facilitate investment in more extensive and professional quality assurance laboratory testing
capacities

Set goals of continuous reduction in FBD (as reported by surveillance system).
Pay particular attention to emerging FBD and novel technologies.

Draw up a national research plan to address food safety, with input from industry.

Risk management

Develop a registry of food businesses in the formal sector and undertake risk profiling. Implement programs
for the hygiene grading of food premises.

Professionalize food inspectors and implement risk-based inspection plans.

Introduce local good agricultural and animal husbandry practice programs targeting specific commodities
in emerging formal sectors.

Leverage consumer awareness and demand for safer food.

Investin (through public-private partnerships, if possible) improved food market infrastructure for perishable
foods.

Mainstream the adoption of good agricultural and animal husbandry practices through technical and market
support programs, and ensure multisector synergies (through One Health, for example).

Introduce procedures for investigating and responding to food safety incidents and emergencies, and for
early warning systems.

Strengthen border controls on a risk basis and ensure that controls follow good trade facilitation practices.

Initiate efforts towards a ONE-HEALTH APPROACH

Information, education, and communication

Implement national food safety awareness programs, targeting all stakeholders and age groups.

Work with industry, consumer organizations and universities to develop training and advanced education
programs in food safety management.

Develop and implement various elements of a risk communications program, including guidelines for
different stakeholders and use of electronic platforms.

Support private efforts to label and certify products to promote consumer trust and reduce information
asymmetry.

Consider introducing a whistle-blower program.
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ROADS TO SAFE FOOD

S. M Shipon
Research Officer
Bangladesh Food Safety Authority

Safe Food, Safe Life

Fresh fruits and veggies, crisp and clean,
Pure water to drink, safe and serene.

Meats cooked to perfection, safe from germs,

No pesticides or chemicals, in our dreams.

Label reading, a must, for every meal,
No allergens, or additives, that’s the deal.
Handwashing, a habit, before we dine,

To keep our food safe and fine.

From farm to plate, we take care,
To ensure our food is always fair.
Safe food, a right, not a privilege,

Let’s work together, to make it the norm, let’s pledge.
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