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Table 1.1 Minimum support price of coffee and cost of fresh cherry required to produce a kilogram of dry cherry (2010/11 - 2023/24)

Particulars 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21 | 2021/22 | 2022/23 | 2023/24
Price of 1kg dry cherry: 80.00| 90.00| 100.00| 125.00 | 140.00| 140.00| 140.00| 140.00 | 140.00 | 140.00| 148.00| 148.00| 170.00 | 200.00
Price of 1 kg fresh cherry: 30.00| 3500| 40.00| 5000| 6200| 80.00| 8300| 83.00| 8500| 8500| 9000| 90.00| 9500 100.00
Fresh cherry required to

produce 1 kg dry cherry: 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67
Price of 2.67 kg fresh cherry

equivalent to 1 kg dry cherry: 80.10 | 93.45| 106.80| 133.50 | 16554 | 213.60 | 221.61| 221.61 | 226.95| 226.95| 240.30 | 240.30| 253.65| 267.00

i ity foar qur o M degrT Maia =Aaw q@dT 7

ferdt fAeteht ArRfuadareRr st FRO feEr fatgee
eI FHIAT [URAY ITHT TER A[HRATAre (=40
frefeT gage T & |

FHIE Y (=G T TR AT (S-FAFASRBT TART
TATETAT g5 TATTHT X5 | TATHIE [STeATHT 8] AT

ZTpUa T Tecdl I FEhRT T° SATGSATHT THEH
TART TTRUET G | TATHEHT @bl Ih (Tl HFIATA
AT JeUTEH Tk [qEATETE JeqTEe Pl T
THF AT fpaTAEwaTe A = Hhdd e A0H G |
FEFRIA~TT Foartad ad foar faa o= T FwT
q3AT ¥ JUMGTATE Fegreet T faed Sepepl q@amrar

q a7 oo g qovo el ATHTTR! IATSAT T QR TUaThl (A= AafIebl AT qfeds Iioebl HH9T T |



HY ATANIHBIHI TAT SATAR TATSAT (ATd) T

ST AT FHT T [aqaTeghl geia favaera

THISHT HITHT HTATAT FHT TG & Thl B | T&T

FEdTHT EFNIh] TTLITATHT TG AT AT
TATIAT AU 2T | TATSSATHT TRT TES beglebd qgere

HATITA FHIB! TUAATS [FaR TN FH TFATHT
A giaeadl fgSAr Wl | gyed &l [UER

T YR AN FBTIT 313 T HEAT HIHA AAART
gt fadr =fee U, 8¢ T e g ayrae
T IR qEREwRd ATl =R1 g3 ¥ STaseAr "ed
TEH fe-rafafdsr ATgA®! TR TR A1 A F=Er
JIaT A [TeeTHT I#ga AT |

ATAHT FHRT TR TAHT STTLT

AT Jeor@ TRUE Ford@T gl SOTe T AT @
T FHI IoATET T ARTieT FedTe®ar J9qe! g
TSGR @ | "ATAHT AR TorEr THeTeear Araegs
gfaure®s A9ATd B STHHT FRU FHIH] [OEAT
gier IrATaAT Tevg, | AIHd AT &1 Icared
TUFTA TR @I A AAAT FHT ITA BT
fegfa v Sfee ave TUF T

TS TRAT JoAfed qear =11 T qeal qreEHeears
Efae X (SE THomTha dddd e | e
TN /AR EEH] STHAH] TGHT AR el
faete® FrsATSEAT aferd @A | AT srEardEEE
THE FHI IAEH [TedATeeH FHI IcaEd bl
FLIEE T | AT AT AT 918 (Hee 3 o,
TeHT, TGS, FIEHI, AlAAIR T (e aTearesdT Fh!
TEHT B | @Rl qa arftey aeRAT ATEYE
HA Ulgd 3= HI 9UH FHhl AYTAA] ATHIIS
TFET B | AE gl (sl GeiT ags TCH B |
AIAT ATATAT T IATET FUHN (09 /33 AT MY

) FHI TFATHT Sod IALTIT TEhl HROT T

fa=urel el el fader TR AfeaH Iearad
HATA HT URATHT TR IHT G, |

AT FHIH! URAY IR 9 forar faeger @
W& Yaibd qradl O ATaeqhdl G | Fhihl
TR g T o feeEd g e aeg
T (AT [Faeedl I g g | 9949,
famTeer FHT SRT=TR It SAFLITIT T JHIH FHI
fogr foar foaaey 9orse HTddl  SEYdEdTaTeH]
SHFRT JaTE TH T AHHT G AFg | AITAAT
ferdlt THereset ATHAT T AHEATEEH! ATITHT O
qE@ET qreH=e I T Hedaqul dR&AT f[qar T
ATAITF 3 |

el qaT A=RIfga FSIAT AUTel FHIBT AT Fel
EIHT BTV AUTAT FHRT To VAL THE FH HATHT
SR 95 TARHT HH ITAT g T TAH! AR
TS FAT 21 | FH! IJCIEA T JHE & e T
SAHT AT [Faeed GENAT FH1 IR TS |
I=d JATSAT IATMEd T THIHT TNIT TRTeh FITeAl
FHT I T TR g7 S, | %, TITAHT IATE
g T FRIPT EHAT AT G Bed | I ATeeiehl
THIAT A FHIF 9od HA YT TH HhIH!
AR IR TH Fh! ATIT HGATR TdH =0T
eI fa7 ATavaF @ | FHT TIAATHT THT HTLATIAHT
Y FoA U] FRIF IATGT TETST Bl
IR A T e gehre (Ford ¥ grs fAaes) A
IR ATFTF 3 |




FIEDE)

T AR AMGF qlg T AT [qebraesr AT
e 0 ANTETT fad T TraTaeT archarl Hh1 &S]
JAGHHT ATNT I GTATAear fauehr B | ATt f=ar qan
FhT [T AT TATAHT =T T FHEN o PN AT
AMIFINE ARl &qAT fafTe TRIFRATATE T
TEFd T AT YAEE® AN dereddl  Ard
TAEAH] ATALIHATATS FFATI T Jfqag B | TR
T YAMEAR ATAYARATATS LATTHT &, HhI IATEH
T, geenl, fHataear 7 & fases @mad gaE
TRFRATATEEHTH]  TEHIIAT  “HATART  ATNT  FhI

O feuatserr geee feee®” Jar qusE g |

7 fergel el FHT TITAT Ik ARINGT AATE®
QEEAH! AT TTereh! fA9 Fee AT friesarg g
TG, | AYF FARAEE, FANARE, T FAEH
TR FEE Gl ETHIA T8l TR AHPRIEE W
FHI TUNTHeTH AN ATFEIF T ATR(HE B A0
qafe=rd T gErE W g | A gErEeware yre

FRgEEEe Tl AL ATHATATS THGATT T
T PETE UEY AR T 99 THbd graebore

TAHTH FhT TR ATAEEER] AT Frasiehl BT
A HTH Tod g% AUTW Hh] i Jiaiagsar

AMT AW YEd e FRIBRATAREET  ATTcahl
TTEATATS IfT T@TTHT T |

AfAATH AT ¥ quRATs IR T |

A qidH e g6 adqrgd Hewd (U AAE HarE
e T AN AEE, GEdNies ¥ ARIFRETarEs

FGERT SANT, AT ¥ ATIfd Feedd AR
FTATITA TZIER! SATIR T AT FTARHART JTiaids
FEANTAT A1 fevgele qum quel €7 | 79 HeiTed Jar
T HEAT GTd yifatae faetesar ¥ §nEeHd a9
faraeiars e fa Feeadol drTeE g |

FHT YTITH qI THEEATE GHX - GAErg
TSR] ATLITITITH - TG ATHA FATGFEEATE
ATl FHIFT AR FEr3d T[99 SoedT ATl
feafq aferdr aaTe amaeas J9 ¥ A9EE Y& T
LT TGH G | ANl ¥ TAET g9 ATIHT AT qeTehT
YA TaT, ETHT Tl ARIPRATATEE T ARG
AT B Ty e T A= TG HH GAH
ATH FAPRATATGER] AT ATTHN Te=TdR1T a3
YA TLHT | BTHT ATOTETET g fb AT fevweTEer

gfqeah Tag | TR IHaT T AwRIfgd IR
FrgelTs AT JTARM AT FTEUT TAX TP ATHT Hewaqor
grfatae ANTETE faq AUHT ANT e faq =meg; |
H g9 el ARl JERamE S a9 Sre
TeFHeEdls g IdIe fad =Mewg | T qar qeraw
faera AT, A9 ®W aqEeaE 9wg (NARC)
TS AGHT UL FAMAET AT fag Amre T
JUFTHT G218 {7 =ewg | AT, AT FHI IATTF
Y, F5IT FH TebRl 99 [dHeg T T (A1 &t
FHT Te1gF T [aewmd] TeaRTHl T T4 =6y |

ERERIEIC K
FHFEE T
e fear qur #F@r fawra @i



FIESE ]

TR AN FHT G feTafae geita fava

I I () T qTUF Ifg ATGF [TmraHr
A AHER TET AR @ | Al ®H (abiga 97
(TATEHT) T ETHT AT FIA TSI TS ATTHT “ghafag
gC ARG’ (ZAU) B GGAYTT AR JELE
JAGAT BIAT AF IS qHG | Teb FhART
FEIRE TIA TATART Fhl &THT SRS ATET
T Afted Adaed T ANTEE IS 9o ARaATATS
wecd fausl @ | fafa= Tede® AThA, U@ a9
T FHT IR TH FUTAR THE &TewH], FH
IATEHH OEAY T ATRT F@T3H A4 Jrafaes ¥
I AATHEEATS Grodied T8 ATTH & | Aqreqehl
HA-TETS! &, AFH AFAF TeAaTd T GHG A%
fafaadrer a1, FH1 IHEAF AN HE@IU AR
TS TED | AT IR (haTewer AT T
HIAEE ATIHN] BTHT AN T T I9 ATIF ATAE®
AT T TEd TG |

SIRIET HTAER (ol T, TAZISATS qradq
T ¥ At yEga T feemEr @ 3

a7 fetgemer A9 T AUl T [RETeed!

a1 qRETeRT TR 9 Fed [T T SERT, aTforsd ¥ 3mafd

g AEAIFAEE  AET AR AT
T yifafas® yAfqeesarg Geidd Wl @ | faeaeard
ETAT AT YT Traiges THTEL TR T et
feFaTTe®aTs ICATEAHN MUY T IR Jiqeaareasar
FEIIT TAMTH FA T ITFLEE GATooTd T JaTH
TH G | AT ATGF [dides THEHTAT FH1 IR
FAIAEEATS TEETET T T ArARITT TAEEHT Tl
G | FHT Hed HFATH! [GRMHH] AT SR FdT
YTHIIT HATAATS TAEAT T, Aigel T JATEmedb! AT

AT Awaid ARt d ATIR HeggRT A a-
P! I ATIR TAT A HIEHH I =aa1e 2<h
TEG | BT T qREehTehT TOEAGAAT T AT g
giafrerd 19 faervses ¥ afasrieee T Feqaer
FNTGTHT FaT T TATAHT (67T T TG FRIATS Toge
3T 59 GAT AH TG |

ARAF AR
TATART ATNT ST HETHEH TG



~

AT SATIY P

[oaN

gEaTa g

AT § TR X AT @GR FHETaardT q
QQ BRTRT 9T TSR . q
Q.3 TOATART ATIT H@GAT FITAT..ooo ¥
9.3 BT FTTAT .o ©
Q¥ T FTa fafaeeal SIaerd T ST Q¥
9.4 FE FGAA OMETR T TTGATS AT TG 2 o 1z

HATT R HA [eurg T FooAT TR [ER R0
G WA TE BT R0
R EEA T TARIET. R
23 A T TOAITBE e RY
Y AT TRTGBT TR, oo Y
R THTIRTE. oo 35
& TSI e 33

AT 3 I BTaEE FRee oty 3¥
39 TBTS TTATAT oo ¥
BRI Lo 3y
33 TBHTERT oo ¥q
3% G T RIS BTG oo ¥\
B TBTGT oo 49
3.5 HEAAATSHN TTGTHT TT FTBTUIERE %0
309 STAIT T SINGH ... WY

HLATA ¥ TTh{qE (Fe@r) T W
%G TSR] HIT. .o WY
%R TLTITBT TRUTETE .o %9
X3 UTeR{Ae TEMEITRT TATCTE® oo %9
%% GUATH FARATER .o 5
¥ M ARTE FIBIRER &5
¥ & TTARITE ATOTTER ..o %Q
%9 G ARTHETE. oo 93

T T 3



JITAFT AT FHT BT [TaarSHT Foie favgeta

HLATT Y gTs qeive /o geiva %
UG TSI BT e 9y
YR TRTITBT BRUTEE e 9
Y3 ForeT WeTTereehT F[RTCME® . 99
WY SATERT TRH . vs
W STIRR STARATEE. 5%
Y& Ferr getifrd seRTeRT ST QT )
Y.\ ForT FOMTEmTeT STOlTBR ..o, 20
Y. ForET TOTaaeRT ATNT SAH TATHE . ...t eq
W& TSRS ’3
HLATT & A TG 3
T BN TMIT B BI? e 3
R TSI HI e e RY¥
§3 UTRAT T TRUTEE . oo 1
&% BT TTETRT TR RS
M FIARE FATITEE . oo 2%
IR | K1 [ DU U R UTERUPRN RV
%0 BT TETIT FHRIBT TBIRER. . S
.5 AT T RV
AT \9: ISR T {aoe (= ) RE
8. BIRAT BT TOTEIT oo 5
9.3 TUEARATS AT T ATATARUNT BIRBEE ’%
O3 FER SATRT 909
8 TBIE 403
O RITIRISTE o qoY
O BT AT 4R
8.0 TUTETBT FTEEH ..o 993
HATT : R AL QY
5.9 FHI FMGTHT ATATEATINT T . 99%
5.3 UIEAETE [AEFT HET IR ... 99%
S 3 T TANT I ToBAT R0
S TRIRIR UTAT T 19
S M AT TGTORET . oo EEE



AT R KR ATLATTT R0
2.9 ol TeTae Fegehl HITGUGEE. ... 130
R TATEHT FIBTG T ..o 130
2.3 GRRT NI brgebl HITGUZET ..o 93¢
Q¥ TUIEAY [AT=AU TANTLMAT HITBETE ..o 1¥o
@ Y BT TR AR HTTGUGERE ..ot ¥y
FeATT q0: YRiaw e (Fvg) sgaeaT 9¥\9
90.9 & TOTEATDBT TFATATT ..o ¥
Q0. ATHIEE FUTRARITEE T ..o ¥g
Q0.3 Fordl UeTaT drgepl AATABT AR FIEE ... quUR
90.% FEATEA BTAT T TATTHIT ..o qye
e 99 THAT, faRY 3 Ares MR
QA T AT TR B e e AEQS
99.R BIRIATREBT TBTRETE ..o 9%
99.3 WREGRETDBT TR 9&%
QA TFRTATEE . &%
QUM FTBIEZ e %%
gl T %%




AATCTRT AT FET G feqatEEn geia faet

TETTT 9.

qiR=E X AT SGerent (Geraeiiet

99 FHRIHN [G3T TR

FhT HARHAT q¢1 ATIR g a&ewHHd TF &l T AT
FRIMET SATIRHT AT Ao 9% 91 & | a9
A 03 /% HT S0 Hollehl 19 RIS ¥O A
%0 FRT YT ARTERFN ICATEH T ATHTT TRTHT FT |
(USDA, R033) | =ATa@Tde% ®IAT FHT IJcqrad T
Yo 9w &7 IWMEE WU qraid AEadigeE IcareTHr
Figd FeTe® Fitaq AT A (ITC, R0%9) | o af=
JTUTEF BT [FIFqRT JATEART ATHT 94 % IqTEH
TEH | A% ATTTARN T T I ¥ FqFaarae] qr

fereareamdy smafderr AT arer I T TR S |
FHT @Al TR YO FaT IEEHAT FH1 Gl T fafg
HF Bk TRl UED | hel GUEEAT UIE Sl
(Monocropping) &I ZATa@Ias ®TH ST T3,
A9 Fel aEE F-9MA1 IARFe® S, Aqd A
o ATEEArd FHI IATET T9 Tegd | favaeardr
JATEAH §0% Wl T¢I (G AT FHUF IcATashadnet
ARTEH B (Anderzén, R0%9) | HETIU & & AT
FHT AT ST 99 q B0 W AE AT A
AT fpaTHET AT ATFEATSIHET G &l (Enveritas,
R09%) 1

fora Q.3 T FHT IATEH 9EE

Top 1 it craririas in HOH-ET
P P = =y oy = = = = o
Q_ @ @ @ Gl @) e [e) =) I
Lol =] 13800 T80 T 4300 €200 4,000 2800 .00 1.0
PEr- TA% TN AT% Ais s T 2% 16%
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¥ ‘ 5 L @
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I |
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Top 1R s b i R
St M0 V60 4300 B0 2300 e £ 400 A5k
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s 0%
by ke TXX) bags / percenioges o toial global production .mm .Hﬂbllnr‘h:d\m .Hd}n'ntlmlﬂ:h.n
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Small Holder Ts @aeamdl oTeg 21 S AT ScaTdshesdls aud T FANT TRwg | F6! IeaaTay fiees derr q &

Y A B | TAHH Y FHEIT A=aT HHAT FAT T Y IfT9T B (Enveritas, 309%) |



TATET FRIRT AT HE@AT ATHHT S @ | faeamr
FHT GATH AN FIT=T JIIH & Feba @l T
HET T@IH A TETHT TEH G FerAE FATRT qQ
FHIET AT ATFT TTEwg | AT, FhIhl AN AR
TR-JITF TMEEAT Hgd g | T 309% /1 AT T
T9T FHIERT, STHAT T ZETATHT FA & FRUS ¥ O ATGHR]
e dRT FH1 ATATA ATHT 947 (ICO, FF 0%0) |
frd FErPr ArTd T AT FMET FHT FEAE T
H FAFRATAHT (A9 T8H G | FH1 Th B
SUS IR AU AGH IR IAACTAHT
Tgife 8Y FRU A, THHS FATET SAT BRI GEH
WH G | AT HGATHT & SARFEE Sl @
arafa faTasdl T ATTaRdr 4 TE FHIBT TAAT
SAR=EE g4 dfad UaE TRgd | ITded HedHl
FRIFT ATY(T RIAT TaATE WTET FERET (Future
Contract) Af=g | FHIHE Hed [MARIEHE AN TET
EYHT [qeaHTH Tedel FHITSE] TaRI=wTAT (A [aehep
AT =T T AR AT A0SH) AT FHR T8l F |
FHITGET FHI TARNRAT FHT fFaATAR! AT Fq=ar
AT d9T ICO wHIfsTe I=% Hed Th 9T HA &l
Sg A q farararg gEag | ICO FHIfae god
g JANTRT FHIGE i feafq Fardrereor el wam
T TR |

9.9, FEIET AT HEgar: aiw fenaa
ISERIE

FHT HEITAT [FedeT FITHT TAEEAT Iearad T T,
He (RO ar&daAT A7 FHihl ITHE TH IEEH]
97 g7 | favaeamdy wwr e aifte ®9Ar 00 o9d
FHRFT TR ARTETH] ATETA] TH AT qafd IaTEH
TIEE STFAT AT BIHT R0 e FHIHT TeX ST
AT AT Tead (ICO fasra gfdasd, ¥+ 20%0) |
u# fafersa FHT (Speciality Coffee) #TI(d s@aTa
AT frateg w9 wwmr g fafee smafd
HEAT T Y FRERF HArrades (Transectional
Events) FHTAT &S | AT¥RT AT S@erar fAmdT,
geTere, AT, SaTdedl, A T 3T fasharasmad
TUfCUHT A | HATT AIIHT UIE ARIFRATATS
A THAT FEl AT @A HE T IFawg; |
FhIhl PRIEAR HEATH] HATAT FHT & (Fresh

Cherry), &% 9r=#+e (Parchment Coffee), &far
Fh! (Green Bean), STE&T &I (Roast Bean) T wTHT
e TRUHT Hed AWEig g9 ¥ Al HRIARAT Fai
ZAEEATS ATRTAIR! Hd [Heas | AT HRIERE! JIF
S@THl TR FHIF! HEATHT (mass) FHI &3 Twa)
FATEATH RS T ATITATAR T (AT
FHI HAHT TTIT 095 Hoil &faT FHEET (Green
Bean) o5 | Tl HE 5% oid HHT TUHl @~ |
(Uribe, I 9299) | T&F T 005 T T&I Ush AT
TRewer BT, S waare (Fresh Cherry) gfear &@T
(Green Bean) AT &R0 &% %H WUH! S@TUH! (AT
(AfredT-9, ¥ 3005) %R eRAr FhI (Green
Bean) &g g 42-30% HT ATGTHT Al FH &7
(RTeHR, A R099) | TXAT dTd HH FE g Fawn

FHIH! Afeeg 1 fafomr fsfw 1ég )
arfasTr ]
Point where
reduction
Form of Mass KG % Reduction | takes place
Fresh cherry* 5.56 0.00% Upstream
Dried cherry* 2.25 59.53% Upstream
Pulped coffee* 3.39 39.03% Upstream
Drained parchment* 2.31 58.45% Upstream
Dry parchment* 1.25 77.52% Upstream
Green coffee 1 82.01% Upstream
Roasted Coffee 0.8 85.61% Upstream

g Adapted from Montilla-Perez et., 2008)

[ SEera ATATAT SAT HHT ATIA A a9 J=0
FRT AT IeATEH AT g &7, | ATl Jeei@eira
FHT TSI AFERATATET g aY FRIARS  ATIF
faRTTIeepT ST ST =TT @ST T q AT T
afFg | TUF ATIA H@ATHT TAGER] AN ATH
T B U FRIERAT Mied wie| gus |
JRTERUTHT ATNT, AT TEATAS AGRT ATG AT FHhT =TT
A % 990/FSI1 a1 0.5R/%sl ok gal Jeindd
ANTAaTe® Ub %ol Al HhT JATET TH aANTT %,
299/l HAATA ¥ .§0 TAT I | TWHT Afdeh [awr
T TR a1 AT =TT AT T TRl FHAHT
AN ANTHT ATRTH 8T I ATa9qF g7 |

3 f=TaT (Differential) Wl = Ao a1 YS! ANT TR Ao T A=A (IRTGHT HHIb! AHATHT NY “C”) HA
el faeTar & SeTeRureRl aifvT afe EgRd 8T Ues UH 300 FRAT Ufd 9SS ¥R.0 ATd MRUHT g A9 faeal

(3T “Diff”) +30 B (Sucafina, R033) |




JCATIAHT AN FH TCT UAeTah &I T qaIIF
APl HEd &YW AT hivgd AU g | GRT@r I
ICATTHFT AN FHT TAREN FHITSA IR &7 T
eI T AT 8! T IATBEER] ATABT T ATILARAT
TRT &7 FehahT T | I 309% STee T, Caravela Coffee
o 9 T AT AHEH THT IATEA AR FHEA T
T 99T AN TAT | TT AATAA FhIbl IcaTad
AN AHRET TolR .00 q. 3f@ .0% Gqursve (TH
qTIUE ARTAT 0.%¥Y3 il grg) T+ 3@TeUH B, FOB
(Cadena, & 099) | 3l FUEH JFAT, ICO
FHTE GoF Hed JAITITE | SAT HH HAT |
AT 39FF a1 FOB Ferw=aT =9 e ™1 q¥aT (ICO, a9
R093) |

AATCAFT AT PR Faet faaafarr gora fagei

fafetse F®T (specialty segment) T FRIERATATA
ATHT FHISNG TUERH AT IAeed  IATahdTs
AT-AThe FoF Fed AT 80X AT A JITF I (g9
Jel@ THT T | AR FHRIHT T=THT TaeeEd
frafad =9aT Thad T 99 T T AT ATers
AT Ty | fafiTsg FERT (Speciality Coffee) FRER
fafererTepT FATEAR AT HIIEUSE®E T T Fhiel TUER
T RATIHTEAR TIAUrIUE 40 SeRaeHE I=o Hedl
ars8A (Emory University, I 3033) | ¥ He<aqul
FT, [T YSH AN AR ATELIHAT TR ITA
AT AeHT FHhIe I FHINSAT oAb HAGEHT ATHIH
A IS | [a99-U€ FhT gl AT &- qrardn
AEALAF T Aa 99 ATTRR] AN AT 0 8
qicbw, |

fora 9.3 61 HA @

@ Fropucmon @) rrocessme © e
> o S
e® 2
®® eosile
& | Former® & | Processor™* & | Exporter 4 | Importer

&
E Wy '@0‘;-
2. | Customer 2|

* Producers include: Small, medium-sized, large forms
** Processors include: Cooperatives, private and governmental structures

JIa: ITC, 2021

¥ AT-aoR: FHNGE FH! AL BTAT Tl AT (FYTEH THRIAEEH AR T | TP PRIAR AT

Zravep{rarred Uage= (ICE) AT gwg, Safeh Aaearehl AR dArgd Srav"eTAel RISAN=ad T U 37 TR

(LIFFE) 7T &7 | A1 35 TaIa=Teed Fhiel e MaR Tded Sadrs A 90 94w |



LR AGTART AT AT FI=AT

AIAHT HQATAT ATAINTE  FhIhl Icdad  FHG!
gdest@  coo-9g00 fer wwar fed TR
TIT &SAAT FHRIH! IATET TH TWH P | IJATEA
TRUET FHT fefuaedrs afawier w1 afeds Jeazdr
fershrert @RT Tarewg | afedg dwe<AT S% TeH=Ars
JOTTeeh /AT I Jeilgd [ gRAT Fh[ faear
(Green Bean) 9fvurd gH | gfear ®@T a9 (Green
Bean) fafaw Zereswr fara wfees | @3, ATTIMEAR
Iared TRUR gfar FHT faq (Green Bean), e
FHI T TARN FHT ATARE Foedr famnl faqeo
T TR | TARETH IATGHATE FHIRT TATEATS Tl
FTEAT I@EUH G AYTAAT FRT ATI(T @A | FHI
Uk ATl ATCHT SATET TRUH G |

gl MR YR IF IJATEH TN (90 | q% T FA0HT
Yo 9=aT ®H faear Ao ®TH A7 fFaraars AT
Tiewer B | Aftg faar qur ww fawra drew
FTER [9.9.309% /8¢ |1 4o Wl &H fomar I
framaled & 33,5%% FIHA FHT AYHT (97 | T
FHT JAETAR ATTANTBTHIIRT AT FHoblae <Y
EARYRT TGl [hATI YO =31 &H YEITHAT FHT A
TR Ia IfEvg | a9d, FHEE g7 AR FHI
FIHEHT SATATATITAT SAT AFHPT TeAshT SHGUHT B |

TITAHT FHI Gcilehl qrTtaa e g 19 aftea
feram a9t FHT farE dred I 2095 AT TR FH
gfqepr AN I9<h  ¥E (Habitat Suitability of
Coffee) (JRTaHT FHT) HI [GIATT HTAR  AITART
23 NIeaesdr ®HT ICATEART AT FFATH &R
STHAT 93 W19 geT TEehl TISUHT B | faeeloor oar
%] 9R 5 gdX HTARA FHI IcAGAH] ATNT Al

e 9.% ATerHT FT AT Haern

Coffee supply chain in Nepal

Farmer/Coffee Producer Group
(Produce fresh cherry and deliver to pulping center)
Pulping Center

| DE cheri |
Process fresh cherry and produce dry parchment

With or without support from Institutionalized pulping center managed
Processor/Traders and Cooperative: by primary coffee cooperatives

Dry parchment Dry cherry|

|Dry parchment]

Central Processing Unit
-H (Process dry cherry/parchment to produce green bean) =

Private Coffee Cooperative Union
I

Roasters |
- I
Roadtod Bean] | International Market | ansted Bean]

Domestic Market I

Processor/Traders

I AT IcATGhe® FhIA] Teg, ATIR: TTeAl
FREHIT, HAX I TS YTHFCHHAT THT; HAX ¢
9 T, 2099 FRT THIRT |

9.R9. FHRT IcaTEsF fFar T Feqres

TATTHT SSTET HRT AT (FATT TG T [T
A | AT FHT GHET AUAH G FH EH G|
ATYF a9 039 /3R AT 39,362 A1 A1 fFarTH ha
34 29 FHRIET BAT FHT a9 (Green Bean) 3adTeH
U (94T (g Foram qor Fh f[aed a8 e
AqTgF a4 T 039/303 FI AT FHT IIEA |
FRE TS AARTE FEAATaR aideE v fa g
R00% /9 (A R099/95 HT 3R SedTadl § 29X 3
T %% fFATT/BUHe EA Q93 BHY SHAHET FHT

SUATH @ | AL =T 91 FHI [ SSdh ATEAR
T R0RQ /R BN TATFA AITAHT 33¥% gy SATHTHT
A kA FPATH AARAR AT &F BN ATl
FHIF TR JIT ARG TARAT AW R T
UERATs ATTHT @ IR T IJcaTashed  q1gHT
AT [§79 |

R.R. ot faer (afeue Aveew): MY &R
F FRT TN

feTeT arsT FEI (Fresh Cherry) @5 d@@l qTeHa
JATEH THHT ATNT IS 2T T T8 | Uedg drave®
r T ST SAMHEHT A a1 FH1 Icdeedh Feahrel al
TUEEH] ATqbIAqNd AT AT FaTeqd TR
B | IfeqgarT AR FFATTRT TET THUFT TIH STewHT
FHT FAAATS qeal TeNgT T gre =T Ioaed T
g | FHT AR 3918 (Altitute) TR FHT e
HTH ATHFEH] HATE T & T ATTAR] HAIF ST
g | [haeed TR are SRS dfeds gea<Ar
qaTe fafas Fwe dfeds q& gra) STATa TRTHT
FEET T qTHTAAT Fh! Jeirde ¥ afedg qwax ¥
gieTg YravdTardl THHITIATAR § AfeArare ar qfg
TTIAFATGRT TFAT TG, | (ST JTeTF / AT bl
ATHATHT A daeed (a9l (Hade g5 ar=<
TTeIiee. Fehele T HeARIehal Feriedl T&ehT area |




Steps of wet processing coffeeinpulping
center

Fresh cherry collection
Weighing
[

Hand/density sorting
Remove unfover-ripe cherries, twigs, floaters

Recard keeping
Register of pulping center

Pulping
Removal of skin and outer pulp

Fermentation
Breaking down of mucilage

Washing
Removal of mucilage and floaters

Soaking
Removal of mucilage (Done in few pulping
centers)

|
Pre-drying
Preferably under shade
|
Drying
Sun drying
|
Storage
Cinied parchment coffee
1
Record keeping
Register of pul ping center

L 2
Dispatch to central processing unit

FHRIET [TE] TETATS Yk BIHT AIATZTH T |
TR AT BTl fordl fHefessehl Hearepl areAr 9o Ulehe
SHHET JUA B | A R090/99 W FET faoy
FTY ¥ faegaredie oo ST 9% Far fAe wEe
T3 @ | FATAAT IET & Fhidl W% el
Fer fadr geiad g A9 IRUH G | AR, ITAH
HATATHT qHTSABT ATNT ATbebT =X[b GATCHT (a9
e fag faftsa #@r (Specialty coffee) Iama™ T+
@@l G T Fel Hhl gedaedr / fAarasdiesat
& IRGUHT B FHI IATET T [AedATHT Ifedqg rax
TIYAT g4 A AGHl ISR & | il sl =10
T AT IR AURTS Gk Ufeds Jeavar

HTETRT AT BT FEer faqafEeRn gefta favety

T g FhIhl ANHTI Tl TS &bl JeeT
THISHT (FATAH T5e bl ATHT TRTH F |

TS TAT T qreriva {ahTehr AT 3T 313/ oA
TG I Jed TRUPT HHI BT S FaTe0r 9fv
B | AT TS (Aecatied e i fafae fearer
fesnT T TeeHT B |

FereT THETHT OhT TR T YR aTaTe dhish! Jiiaard
JATET T FHI S5 IToH TS IRUEE Tl ATEH]

T TRU 3 |

S C | ot I WESS EIE B 2 Bt |
faaT/ITFT T IR AATHT BRI FLHTIART
AT AIFFTRT ATIGUE ATAT T FebebT S | TUTALH]
faeme T &1 9 & fAfverd et Fear qrede
Hd THF @ | T, GREHATHl ATTRAT [eadteTar
TE A & |

YOG e U RO ATIRETE TR (a3 |
I ATIRATEN FHT T g AT g7, | Afq@y avfieseor
T FHT A9, FHAAR HHATT T FAGAR qH(S
(=9 ATGAT JUHT UEH-ETHYT) T FHSART SGUehT
Eull

4R 31% et (&fere Bvg): T FHY e
I/ ITEHATE EdS T U {99 FhT
ITUTRH

I AT ¥ FH ATICH FROT FHT AgATH Fiqeadi
TEATGF U] T qTaT GeeehdT /ATt
ST T THT B | [Teardr abhT Gsadsl 5@,
FRE T TESG | Bl THET THDHH TT=HCH]
HFad a9 g1 IFG |

THate aqr fererd quH e 1 GRS |
T HSTH AT Edg Hrgals TaT 39 T Afaem
=feveg | FHRIBT FTIT AN T @iegsharars 9 foe
ATIICTP] THAATARTH] ATARHT & &7, | AT auiel
FHT TUGRUHT FHAT HTTATTAT TS, | AL aelR




EIHT AR T FATSSA | ATHITAT Bag T UTes
T3¢ font wieeg | eferesr @ dfeg it |

FHATIH THIHT ATFAT TART X (RS | &7 beAT3 8l
TRl ATTITFATR] ATARHAT fabfd garg=g | ardel
FATSTHUNS, THAFT FHT TSN ([T T FATH T
| halel ATFLIRAT Td FAATAR  ATeedl Jomer
FIIAT TRTRT Evg, | ASTAT FTeehel [TeaTa@n 6!
JATEAR e TaSH | ITFT1CH THIUTT FH IR T
FHE AT (Fgegure=ies a1 (AATIRAT) qfeds brgaer

fafady waw AfE=g | dfafaidie qgae qareer
FROT [FITET FH fowarel Tga1 g ¥ Tidihad &9
JATEA & &l | TITAH] FYh CRAFH SH (Al HIaH
TET ATETIAL 3, |

ZiAg HegHIAT FHI T TH qT=HEH Tgadarg
R fF [ e ¥ ATqfd =RUEE Fl ATEH]
UEAd MRUET @ ST geigesd /ARG @A
TEel T Tl &fdig Frgeeded Fel FISHTSHT
B A IAT/ ARATSTATE % h! FedRTHT TTIAT AUFEE
FhT PR HEATEED] B[S brg [SeATe®H] B |

forar % FUTAHRT FHT IR T [TedATee
\l\a.‘_ P . »
N/ ™ Coffee Districts
o = —
- T Coffee is grown in over 40
T o - districts of Mepal. In the last

B Major coffee plantation areas
B Some coffee plantations
B Few coffee bushes

fiscal year, Nepal produced
464 tonnes of Bourbon, Typica
and Yellow Caturra varieties

of Arabica coffee. The total
plantation area in Nepal is
2,381 ha while the polential
area is 1,190,769 ha.

...-\;\_, il & PN PN ;
EXPORT STRATEGY COFFLE 20T 301 TG

gra: [TC, 2021




SCUTIAR] ATHIAIAT

Flow chart of coffee processing
to produce green bean at hulling center

Dry parchmentcollection
Delivery from processing centers

|
Re-drying
Parchment with high maisture content

Storage
Before processing

I

Record keeping
Traceability
|
Re-drying
Depending on moisture content bafore hulling
|
Hulling
Removing husk and hulls: Green Beans
|
Grading
Size separation
|
Winnowing
Cleaning
|
Hand Serting
Removing defects

|
Packing/Bagging
According to buyer's requirement

Record keeping
Traceability

v

Dispatch
Market

T R09%/30 H AT FHT ATIT @R [ATq~
TATAT TRUHRT TN T AR (&0 (Fr: AT T
FHT: 5T, ATATE T AT F FHI IATEF (FAAEEATS
gfafrdr % 49 ANTAHT ATIRAT AMATHT I=oqH TG
gfdhe T@ISE | FH! AT =D JATEA  ARTART
TAATHT TEHT Fed Trtepell & 20 B | TART TR
FoATARATE .2 % & ¥R0 gfdfeal qedr qreHwe
SCATEA ANTAH AAATH] THF HA & ¥50 Fidtehar)

gT WATHRT g7 | UM faq gaared T afag degewr

AATCTRT AT FET G feqatEEn geia faet

AT FATRT FH g AR YT greg, AT
IATEA AN & %3 Yiq fbar fos1 #eg & qo00
gfaferer B | AT F=r AT TAT Fh! [GHT ATeel ATl
TS =T T FqEET qradvadepl FATH T TGET aoTeaT
AT =T, Fedl qrerdee I A fodsl 70 9 968 |

ferr QU 9T 9% % <@ 092 TEE gRAT (@HHn
Iqre

600

500
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300
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200

100

0
1995 2000 2005 2010 2015

=== Nepal Production Coffee, green

I FAOSTAT (OCT, 2020)

TIAET 9.3 AATAAT FHI IJCATEAH! AT ITIH
fere®s T &

Total number of Districts in the

country: 77
Total number of Districts feasible

for coffee: 62
Moderately suitable Districts: 62
Suitable Districts: 60
Highly suitable Districts: 47
Total area suitable for coffee

production: 1,198,535
Moderately suitable area: 734,661
Suitablearea: 402,646
Highly suitable area: 61,228

I TITAHT Fh! &P FTAThATH! (LT

9.3 FHRIBT G
(The Anatomy of Coffee)

FERAT & TUF SISAE Tl AT &5 | HHIhl
2N BTHI e, e, fSe ¥ Io9T 1+ foq @@ fag
2 SF eTHIe SUNRT el fad Iemed T AT |
TR 3 |




9.39. S(RIT

FHIFN [a9aTe U Fa &T0aT AUH! [a3 HFT g
SN 30 2 L0 fa AN (Wintgens, R00%)1 SeI0
AU, YTl JUTTTHT ST TRUHT G0 T STHNT
T 97w, (Castro & Marraccini, R00%)1 a9« farger
URTFeTE Figars afth 93 TG | 9 GHIHT FEET
AR YT GYSTUHIGRT FAATT Fofl T T &THAT
farepTal ST E37 | FHT FATTHAH! AT TR, A7
v e faga oY AfTE wUeR TEE, 99 aTHr F
FIHT I T TR JHHT @R [ T |

fog gvafg URET® sfaxw g5, Sel SREw o
atRa gean | farg et Yo i@ 2o fadufg eredidersa
U AL Fdgde qrede T fagated e fHepg
(Eira, Silva & Castro, &9 00%) | TJgdTe TATTIT
SeRROTeRT AT fafeg | fbar dfgelr 3 “ard” o
roTe Ay | AT AR AT AR s a9
HIHT ATEATH ITAEE HIHGA [hAfh fawaea T qepret
TSI T &THAT &3 | a2 AT qraeed Fel aHadis
AT ATA(Ih UTAB®H] gl AT AEd RIS
(Wintgens, &9 R00%) |

ferr 9.9 ItHUeRr FHT fazar

a. seed gl 8
b. radicle __"" Y g =l f
| c. hypocotyl @ ol = = = | =
[ d. cotyledon | |
| c |
. | N
5 | % 7
@A A I AF S
b 1l § " < - e
e. plumule i 1:!)\ ?ﬂ k : ‘:‘
f. epicotyl Jr 4L
g. leaves ﬂx‘
h. roots S

I Wintgens (2004)

&, TEQHT YT T e 9819 g, STl AHIeATs Soll
famg 1

g, U qfed SR SE dHaR Mg ¥ Ao
Sferdl &THT HERT & |

T ETSUIRIEA: FIUE TAA ATy STHTATT AR
g TATHT AT Afeqal TS |

" SS9A : qIde® aed | A1 9Td &l qwdehl afed

LT 2 |

WTET F0S: IrST BIAT AT Figeh! [AR==ar |

gttt ; SSTOafEEr F10g |

T e dledl Ardided qidets, SEd 907 &9HT
TTET HYATT T TFS, |

. VRTE®: ATHAHIRT FhgET qHHEaY &9 A
A9 athT g |

al

ATerepTeT TELTEwe AT FhIaTE ¢ Ihg 9 AfgATRr
AT TR THHT TS (Wintgens, I 300%) |
fereaTepT Y YT ITAE% AT THE T AT TS
3 | fafq=r &= T S=meWr TEdEE T IATEHdrs
¥ HYF GAH Sl qATq ASHl ATAITHAT &
TH | Fed 30 3@ Yo Ifafer F=mE T FEa qo
SIST qTdes [t foar T Feaiead ST garir
MY | Yl GaHT AT ey T AT gieadE 9g
glebea) Tl 3 TUAT (AT, TTHHT FGH, GO ¥ T
FRTEEHT [THY §) FhIHT [o0al T¢¥ JaaTAIdl g
Irgr ¥ SR BT SRR AN ATH FRIEN Bl
FHATST TR Frg |

9.3.] HIAT T ENME®

FRIF! ATE T TP SATTAR] TeHITATE ITHTET AT
ATRT e T3 THRFT FIUATEE T T3 THRH AT T
T ST He<aqul &1 &l | Hifqerers g@ar sigar
T Sgar Fitgars Rrwr w9ar faafaa afeg 1o 3E
THERE FITATEE AT ae (A9l dad) Hiaar T
HATAIME (BTST TG HITAT g | [aeqa &IAT T
e = afEs:




AATCAFT AT PR Faet faaafarr gora fagei

PLAGIOTROPIC
SHOOT

ORTHOTROPIC
SHOOT

'Head of series' bud

Plagiotropic shoot

Orthotropic shoot ,gr:o"‘g‘ ffrom_a ,
grown from a serial €ad o series
bud bud (secondary)
Inflorescence grown
from a serial bud

Plagiotropic shoot
grown from a
'head of series’
bud (primary)

Serial buds

T Cannell et al. (1985)

ATATaITs AT T Auitag el FATSTHAT G
FATSTRT ITATEH T &9l g7 | AT, ST AR
9 IS AT FErSsA | A1 Sl Fdiaiaaere g
FHT (suckers) A3 | IATEAATS AlTHAH TATIA
THEEH q&AT HHd T T4 g5 fhaw fades
TRl el TheATSSA | JAMT AT S14T ITST THTE® aId
TATHUIHT FATNT 8 FEwdqul AT & | STeT FohIehT arael
FIHFETHT IATEHE UIIS, Fh Icaradhewd AT
AT AGTEITTH AT TQra ¥ TafHFaTs TATEwaTs
ZASH eS| TG JATEHATS bel THAGT AT

atfereT 9.¥ Shoot and bud combinations.

Branch Type Bud Type Result

Orthotropic Serial Bud Ortgr(])(t)rgtpic

Orthotropic HeadB?deSerial Plagir%;otpic

Plagiotropic Serial Bud l{gg&:ﬁf&ﬁ?

Plagiotropic HeadBcl)deSeriaI Plagihcggpic
I Bryce

3.3 & TS

JI® a9 FRT [GUUfE FERIB A THEI AIET
A AT E75, | AW GREaT@iT &l aui
AT T Aehg, | TG Fel [aTH FHIH BA Fiog |
TP FHIHT TEHT AT qTh RN &5 |
TEH HAAT TREEE T3 &G T TId FeAAT I &
TFS, TR ARG AT 55, (T, q1 4254 |
Jafa, a1 ST WEHEAEERT 9 Srdr qar
TUHT WIS | TIST AHTTATAR AT Fareafart
FRIT HATHAF] JATTTAT 9.3% qhg AUHN T@ITH T
(fereT, T R003) | TRITRT F&THAT T TEOTefieral oRTaT
A faTHT IR &7 T TR FeAsh] F&T T Th® oAbl
WA= ThHAAT a0 AR &g | REE=Eds
hde® i qTedl ¥ FAR [dHEahd 9% 575 |

T 9RTdE ST YUTArEre SdEd ST TS
oty Siifeuspt itardifyss TAm & | AT FA
TIHE NARINE Taes Iaed 168, S9d 3%
O FATTTERH ATAYARAT TS M6, | 9T FAToIT
T WIAREE 9T ¥ T H@dl Hiaarsl [ ar,
ST AT T A AT (tertiary) WITSTARIE BTES
JAET TEE | AAE FHT JATGAR! AT Fa=ar
Teqaqul widitTs Tar ¥ Sufiag  wifaarer 4
HiwTH FASA 81 | AT FH1 | T A=A el JATaA
T FAN BT | JATIURE aTel] AGETITHATR T Y
JTEA T FhI JcATEFewd aed A1 gl T FHifaarer
el FASHATS ATTHTH TATSH @Il IS |

ferr 9.2 eRferaT FHT A

- Anther

“—=Filament

\

Petal
" Style

Corolla Tube

Pedicel




.3.¥ FHRI A

I ATIEEHT FHIHT HAeTs =4 A= | 7afT FamT
T 99 FUATCHE T el 968 &l A ®ed gAY | AT
gTegel T4 T FET Bl FAATE US| ‘ST BIATHAATE
qTAET SIhT ¥ ST SEl (93t (FST aTfed] AT T
T [o9) UHl AR bRl ®TAT Foraor Mieee |
Fe¥ fepd Ay | fageE e T anfed a8
qifed AravT® T | T IRIFAT FB IRFAE =R
T 9T AT FHRT B A HAEIUH AN SIIH &7,
T YIARTH AT | ATEATH] T qTa FORAT fargen!
ATNT Ao TATIHT ETHT HTT TGS, T [arearesl (el
fagr 7 diftes fag qui ®v@r fasfaa quer g a9
R |

9.3.4 BBl FRIFIAT

FHT Belehl TRAFATATS ¥ FARIHT FqAqTAT T Aleheas,
et &vk W0 4Y garaen fefdes | aufn g
TROET A 8¢ FREEEAT Y ey & ga
a1 fafagar 7 AR dewaes ST FART THTT,
drad dTIhY, AT T, T AT FIEAAT | ARSI
FRTHET AT Fafg AT §-5 HEHTH £, |

T & 30 & EATehl S=rAT T8+ | T9 SRl e
T ATRIRAT AT GRETTH! R FHT U ATITH
IfEvs | AR, AT AALAT ATEAAHT B4 | A@T TeT
(b AQ Ui HeTehl HIThIES faarfora gar wrefi
TATEYYATE 39 Ve |

T ROl FHT B “RORET AEET” AT YT TR, |
T TN RETIAAI, & MG 9§ TATTH T3, | T
RO qUT Hewd U &7 ¥ FeAes (gl T TATe &
FEAH! FRU FEA [GERAT Hgd TG | AT =0T
FHRTET fargerr afed® AR g T |

RIFT BROHT N WEHE UH T 93 g
9 EATH! AT “Treread RRTET =R AT 9997 e
T =R AR ied, Fhikh! (a3 [qhraHT HH1 g7
T A3 foeardr a1 quars [IeTarcHe Aadrar el
TATITHAF FASF! FRU HEL0 g9 G4 (Eira, Silva
& Castro, | R00%) |

T =ROHT gedl 9aTd UreIHAl SFT g | AT
FfTFE® (compounds) & HEEIITHT JUIHT ATHT HToeF
TeA®] EIHT HIH TESA A el diit afq fades
AU 917 g [ e FHIAT (9 &3 |

A, WRTH=H AUHI 30 IRG 3 ETHI, FhI Fe
“TE TROT AT YA MRS | T SO iR FhT
el AeAHT ATNT JehTeT HEATT T Figehl ATNT [TFIER
ol (Kumar 920 and Vaast, ¥ R00¥) | 9
TRUHT FARNME EXTTTG, FeAehl IS TRATT g Ao,
St T e (A1 98l (hraHe aia)
o TRl ARTATS BATaTe Iar (A1 gfedr fa qe«nar
afeads g | Afed wEYHT giadHe! Afafh el
FATECHT U IREdT TS, T Bkl dATaeT
qEdATE AYH FATSAH! A1 Bferst qedr oy T arr
AT TS |

e “COFFEE Botany, Biochemistry and Production of Beans and Beverage Botany Clifford” &0 S dR FHI ®d qaaaram

FH GUEA GY EIAH IWISE | Cannell M.G.R



AT AT FRT A [qafebT gorre favae

et guear eTdl FWT Ferdhl T FEATATS qHEAE |

e 999

Transverse and longitudinal sections of Coffee berry (fruit)

disk

epicarp (skin)
mesocarp (pulp)
endocarp (parchement)
integument (silverskin)
endosperm (bean)
embryo

™ *0 o0 T

I Wintgens (2004)




9.3.% IAEATTE G

FhT HAD! [F Tees B |

TFHIHTY (ATTE<T FIRT) FHI HeAd dhRT T [TAH!
SRUEEHT FAR] THILT LAY AALAFATATS I T
AT 6 |

AT (arfedt X R

Uldarepl  JUMEITAhl FRUA T T ITIHE d8
AT U GUHT RGeS a7 FXH HeAhl e |
Tk AATAH AR THAT AT ©5% 91 T O
i@ c% FEEESE T A, AT T dF
I aTRees q@eUH 931 (Rolz et al, ¥ 9399) |
AT AT dedTs WARETT BT FHEITH! AT

TSdE (substrate) HT S@T fE&dT 9 A=, |

Teq Hie:

FHTET Toqel YT THRTETT T aifgdl HaATHd gaerg
THATT TGS, | T2, Il FRI g q8 TR
g e gEreE T #ed g | Ufeds el A
qEE® UHATT B3, | ATThdH TTHIehl HTAT U IfT
79 Grear fafre, srgeefe #EmeEge, e, ¥
fafr=r @fTsie® grgml | FhIdl TIHT =R HETHT
qed dafEIH ATdewdl AT AEYaE @ UIE
gradcd & (Matos et al., 9 93%5)| THHRI IATEH
YAATE HeApl FTAT I FIRT T TG |

EGE e

qrEHTE T8 YT HAA, faiaT ¥ e e
FAR FTS WEAR d&1d 81 (Borem, FH R09%) |
TSI FHIE! fagars I SamERer arudis,
AT JUTTATHT FETIHRl AT FednT T, (Urbaneja
et al, 93%%) | ATFETHS AATTATAR, AT FEdl
aferept arEH=e (Uribe, | 9.99) &I FTHel AT
0% Sfq ATHM TS 3 |

i
FRTH [TSHT FHET ®GH] aTqUHI heell STEd] dedre
“fgaRferT” 9fq afvwg | 79 JEHT q ATHERHT

THIGH ¥ q9 IFAIIHINE ®IHAT ALIEEd  TqATE
‘TR ()" 9 AREd | I9 SISHT TreIH dgg,
TR AREAHPT AIAET G TSR THUHT AALATH G |

TJafy et geqy ¥ faemefa @ fagdrr o
7 Sk ufaesl AR Y gF TR I@EUH T
(RIRTTEAT Zfeud, &9 2009) | &al JTARRT TSARHAT
(silver skin) gaTg fue famems =wFrges |

TrereTH

T ATHAT FHIET (a3 BT | TART ANABTAT T@ISUH]
TS FEIF! (03 AT GATLTA ¥ ATATNA FTAETZSE,
faftrg, ardm, ufae ¥ 99 g9 for g gvg | A1 9o
TAA AFITRT THIHT YOI ATNT AR BTAT HTH
TEGA | R, ¥ T ST FHHAT W@MEd AN Hewaq
Fea®! ®OAT 90 TEA FH 4G | SrSrETHAT el
e AUH ATNE BTAT SAT HITREE [Fafdr T
fage! AT AT AR ARTST HITH &7 (FATERT
T HRIGHAT I R00%) |

g

(N

T TSR] FEARET AT T ATTATEF TR
€S | TG FaErege ¥ fafigH Far qeR gra,
S HERTRT AT @I &7 | ATl qeees (THRrdrd
T IELT HETHIY) ETTUNS; T TAT AT Jqeled Ut
AT SRR THAT T TG |

FhT bl IUF T8 FHIH ANF JHATAT HEwaqul
ATHHT Word TR (G FUH gl | A1 q8 FHI
JeITgeRe! ATNT 91 Heqaqu S [hAe [qriees Fhl
fetrafs geitaae fafa=T =RoAT ganT T, |

arferer 9.4 eRAT FHRHT TS TTheE

Component C. arabica C. canephora
pH 5.26-6.11 5.27-6.13
Mineral content™ 3.5-4.5 3.9-45
Fat content * 13-17 7.2-11
Caffeine content * 0.7-2.2 1.5-2.8 (average
(average 1.4) 2.2)
Chlorogenic acids 4.80-6.14 5.34-6.41
content *
Trigonelline* 1-1.2 0.6-1.7
Oligosaccharides™ 6-8 5-17
Total polysaccharides™ 50-55 37 -47
*% dry matter (dm)

FI: (Wintgens, 2004)




TAELE 12.1 Chemical Compositien of Raw Arshica and Bobusia
Colles Beans—comid

Condenl (% Baed
on ey ¥elghty
Comtiluents Arabica  Robusta  Components
Trigenciling BE=12 0309
Afinevals 1-54 1-54
Suillapdeel] B [l 00

9.3.% AUTAHT SRTTHT FHIHT T ATqEE®

ST, T, TR T AARTT Q0 B |

fafrerr

fefaer srfaer FhIFr Uittg STa 21, H st
geafq et o | A7 Sd favaeardt w9AT heat
THAAT ANTTHT AT | AT QO S 9Taredrdl FTRTdHT
STTATHT GRET T 9fE ATAHATTE AT WRETR T

TUTART ATRT FHT T [EqUTebl g fevgerT

FHRFT T FRIITAT T | FH Iod@dhed T AT
HaAeddren! dTersd qid T TSI Joekse Al
aifr gfag g 7 a1 favasr AAwIEua a9t ar
YR e Ul 3T, AT ATYH SIAT START g o T41
T HETAU IR STAEe [dprgred T faebrd T afv
JHH! JART TRUH G | (Fo Al AR, I 0%3)

e

e JHAAT AEUH AMGT G &, SH qF &
qifeTHHa GdT TRUET T wiquer faEm wEewr W
Awg | I=F HIT UG AHATH AT FAE J19g
B | dEd 9o AT HEESE 9 AT Il g7, T
ok af Feer Gt @nfan @ T afmewmr 1w |
Fraiedl Ioaed fHar fefueramsr @t Wy 9t I
YIRIIHT g9 TAee I&F Wl B (S5 A AR, T
ROR3I)

o Q4R TR FHT GAlES

Caturra

Ville Sarchi

I SCAA (2013)




P

5N

T 9%00 FI &I FIAAAT TAT AAGUHT HIELT
ST Frard F9TaTe Icqe Ueh GTeRfaeh Scaratdd Hmhl
(natural mutation) 2T | faTE®®! ST I=Tg ATl &
qUH IrEwdls AT Al A TS &rs, TAH]
FRUT JeehtE VAR FIAH IR JATET TGS Alheg, |
v 0T ITATSATR] HEAHT HeA AHTHTHT HIETH]
AT 2ATTe AT | FHTET AIAHT A (43¢ AT (leaf rust)
T GiaRTd &THAT USR] FATEAT SATd A FTATAT
TS & AACEFH FET Pl THE Sl BT
fordt | e [Tl IcIea Afge T At &l
AT ARATAATS TTcdTied T=T | A1 I Jiarrg ¥ @haar
Ffgept @Rt aftfera FifedR 9fvames 718 S1q & (S
Al AR, I R0%3)1

qreerd

qUepT ST I FTEXTST&T aTaTT Sl bl TR
IANFTT TTHT FHI 21 | AT T ATATS AT T Q440
T9Teheh! HETHT UTehTY URATIRT TETTHcaHT Teehl RIHAT
®AT IWH FIAT | TFHT Al AT g TR IoA
JATEH &THAT T TOH $TAT Gid T Afehre, | AT IR
gfwa=aa % F®T G+ (ISIC) FRT I=qd TR FrTe
FTAH TR TATAHT HRI qThTd AT T FTeATSR T
] AR EAAT WAl T | TH AT kel bhl
IATEAHR] AT W% HTRA ANEH B (Fo AT AR,
T R0R3) |

JAFIT 90

TAFT 90 RITHT FhIH! TH AT &l | AT FRAAT
fAeTo Rl FATEHH TARIR FHI AT BegHl
fapfaa wivwar faan & q0 @1 ATEARTE HEEAT
FATET, T 9_Y, ¥ [T gefifcqerl auieieeare Ieaw=
TUHT & | AT FATTH FHRIAT A 9 JbreT favae
TATRT GiaRTde &THAT a6l HUH JATGheshl ATl
ATHENT B | Foldad 0 THT IAEA 99 T I=F &9
TR AT AT B | FHIHT FATET T VA 3
TETIA AT TSTAT FTARHEEH! ARAATR FHTOTRT
TOHT AT ATAHT [T T SATTH QAT U AT Alhes, |
THA ARAD] FH! JATEAHT HETIT0 TNTETT TATTH

T (ST FRT FeAT, 0%3) |

1.¥ HET TR fataeest siaera
T Iourd

1.¥.q STIAEE FHATAR @1 faqsian

FHT  IAEAHR!  SAETEdl  GISTET  AATTHT  FeA
fatafegerl TeTga Al FHIATS AT HE@ATH AT
=ROHT A9 &l | faser & a9 ¥ fHaia quar
AfeTH ITHANTHT AT TAR 919 TGHT 9T &1 | FhT
AR Hiqds T Jearas fafaw= graraeiar g9
ATTRT B | T TAT SFIAMGAT T THFFT Fe@r ¥ =@l
FTATATAHT JLE A aTeres! AT <Al @81 Taf |
foreasz FHRTET BeATaa FHI TANLTAT S ATIITF
grfataerl faera war 9 eTHI dAfedl JANT TRIEH
| FEN JAEA T (AT SarEewH wwT fouaty
qeET T fafy 9T IAEEd FHI IAET T TH
FTAGUE T IrTE®e FATE bl TR HIEHAT 9T

9 THT T |

TYEIAATS FHIP! TR T WEH AN JHE ARTEH
e ®R& qoa AIfA=g | TUgAR AR AT
FAAR He geirg fafa szt 3fera wrafafy qremn
MR MO AfqeT ¥ AT @Ees g T
qieps; | AT JATITAT JATH T (Horrewar! dfes
JCAGAATE FEqaqu &THT JATF IT FTHATEAT g7 | AT
T FHHI IAEAATS [AYTHE] Fh! AaHTAEER
TIRHT FEA By AERET YA afkadd
(paradigm shift) @T% SWNR & | Yei® HeT T+
fataess! grivaE aieegsl &adT Gl fde™ aa
JeAtgd TR 7 |

9.¥.R. YTeRicre /gedr Taa=

qTeRfce a1 qedl TeTae Fhi [adl Fharam Teraeen
o= RIET faf & | 79 fafaevawsa avql wearg
b3 | A1 Je01d fafs Fhiel Araqigs I
Sife TRET 7 | 79 it 9o GEhe dredre AT
FIH] b HAATS AT FedTTR ATl [ T AAATS,
AFATE AT AT GFEA Feware G5 TA ([SHE,
923) | FHI Hfedwer “DOT” (dried on tree) T
FIEHT Febeoh! UTRAF AR (A5l el TATTAT FH
JAEHEEA Fh SIEHT FF AGg GTF] A el




&l faoT oTer | AT o AvE Oi 8% SArEEniad ar
FHITEET FH! JURTHT =g | 79 fafy =i greRfas
A AR AT, AT TANT AT T RS
UERATHT G1¥ AT fEgUel ITgwe; | STAeRT HIR0T FTeBice
RIAF FH T GAF THEE® (qAR] (I EHa)
AT ISRAT FF Hed TS TH B | a9 A7 9
A FMHRT AT IAEAH! AN ITIH (4t &l |
AT GATTHRI FhIA TFRETT TIHT FHHITSET TSATRHT

FRAIHT FHI AT HH HA TG |

arteeEr 1% ICO =% Heues

ICO Indicator prices
(US cents/Ib) 2/2/2023
change

ICO 172.50 +0.6%
Composite

Colombian 237.34 +0.6%
Milds

Other Milds 226.26 +1.4%

Brazilian 192.86 +0.6%
Naturals

Robustas 102.00 -0.3%

i ATSHTAT, ATARSI, 033

e .93 IS TR/ qear geiaT

LIRS oo, Fammwes Sante bempuss. Meonss Pase

-
(NFFEE FREPARATIHOX IX A0 PAULO, BRAZIL

I Ukers (1922)

AATCAFT AT PR Faet faaafarr gora fagei

9.%.3 fergt geies
AATTARTE  FAHT FHT FHRAN  hidquals aa@a
IATEAA AT FAIAE®d] qIAAT AT | grg e,

Fnffeas T @fed sferser afae arg T wAfaar
HWHT IcaTfad FhT IS, gaml T9 T qUgRY
T T AT wAn 1 1900 @ 9500 F AATTAT
FERIPT GIAAT qhg T G fqeasl F7 AEeF a1
T GTAEeHT IATed ¢l ATl adTgd  qat
qRFTEEH G dle HETdqUl o IR | cAiqEr
TARTEL AR =98 Jehuar G  faar
T favawfy 9% i goaraAens a@eEn fagusr faar |
FHT IATIA IMF JFATE FIaTg f9UF | g9 900 &I
qfgedl et ¥ 9500 T T FHT FATIAATE
AR THATAHRI TATIH TR [T T TF JTHIUEEH
fqra T T U Uldertgd THEOT e | AT
TATeEd] I¢¥T Fh! (HATTHT &Har T Tid Fe@rsd
frdl | |1 9500 FI HAEEH YoURE®H [qhrd WS
TepepT FaT | I 459 Y AT THFMHT FTHT Hiebebel AT
TR TS (IFH, T q%R3) F AT Jewg TR W
TEAATS TeqRebT AT ATTETHINER FIATATT ATeTebTE T&T
TR faa |

T FEHIAT FHR1 [cUafgdl Jergad b [ohiaeHr
FIfed AT T “W.ILP” a1 ‘I gfrew qrag”
qiew; | oTeT Forr faferepr getterers aue TR @R
T feUdT FHRT Bele® T TR, FHEIAHE AT
Bifewg, dIgwg T Qdlg TeHe qHEs | a9 a@d
T A1 fafg garasr afad 99 | aed; TARERdTS
THHT AN g aTedT | qear genaa fataesr arsin
ferar wetifara wwTer sifdfees o g g 99 wtfeer
aftT @1 @ |

o 9% 9500 FT AATGTH IRIFTF TR fesiges

I Ukers (1922)




‘= Trtae”

“EAI TS I ITAraey Fel STAeRIel d9d 3 |
a7 “gT JT9Tg s AT faq e aR ufeer g9t anfaser
TRuer fdr WA d% THew 9 BA | “dd HeTse
FH” ATHE TEAREH], TFGA (A9 JergT T 5
qANFE® AUA TH G - T3l digd T A, qTrehl
a9 ga1 Adred | A1 3 fafud wYe weE @ gae
TEEA |

Tigee TEATEAAATAR T 4320 F TAHAT AR
SAEHERd [Ohe Tou¥ 9% fafad 797 JUHIoreh
faepr W | fadeEd q9 ®OHT A1 TR TART T
fafuarg “Iesm T=praERr” a1 HSET ‘freg =R
FATT FTRT SISTSUHT =T AT f4U | 77 fafeer areber
T AYMEHF HAAS FEATST T HAR THET AT
g1 BETUX GHISH HAG! A el | a9 fafge
ITBaeF ST TRUEE  AERV TR AFATE I
‘I qERE” ATH YART TIRUHT AT | e JfEe
Tt Hfaes (mucilage) &1 ®RY 74t fafaar &2
TEANG, GRS ST dTel | T TN =T
e T fEAlE FTH Y FEI A FRT

qFEg | WAFHREMAT TANT TRUF S&T FTH
7 fafuet SUARTETe 9 4R FW FHer IfEar fEafe
AfIeRTeT T TETEN SATHIAT SATAaTE AATSUHT ATZTHT
qpreeg, | AT SFEEAT FHIbl HA Ui FH s ¥
FRATE ARFIR FTATSAR AT HH T ITAH 575
(q9 SAARRT ALATT & HI) |

gAI AL 9eR, “miel” I IAT FFAATE Bl | FH
ATFYF MeE “TATATN” FT TET FhIP TS 0
T AL AHRPTRHT IATeFeEd miel 7 IATh
T | sTa: FEaTs AN aaTe AT | gfaeree
a7 gekevrane fafa=nte Arageer e fadr 9= 9rer
g7 | gEly, ‘Bl YeiiEs” e MivEra w9 39T
FAAEEE T IUARRIEEATS AN ®IAT 98 g
TR T | T TN Taferer ArHarg dsryr “gxr ar
AT T 4R ERAEH GHRICHE AlGd ATH T |
T AHERIRT FNIheEd FHIbl T T [TeadTeET
gEaReTdrs ATl fafd a=4 oA 9T | a1 99
fafg ¥ @ AHP AIHA AGAA THBT GHAAT
T TS |

feor .94 A8 JUgH IATEHHT AfE@ae® Al adewdie AUEl G el #e Jedd JEATA 3 |

RED BSTER

E5T. 2010 + FLOYD, W

%H /
4
iﬁﬁmﬁig

4&ka 1
BURUNDI

KIBINGO HONEY

Tulise Anaerobic Honey

arange blessom
ripe peach

dark honey
black tea

—
Light

o

Source: Red Rooster Coffee (2024) , Airship Coffee (2024) , Black & White Coffee Roasters (2023)

% F TR 4R 9T TSET FAGURT e AU G AT AT AR A -eATE, - fAfaes a6, |



AATCAFT AT PR Faet faaafarr gora fagei

9.%.%. TRNEHT 791 @< I faya fates
g TEH! FA UM SANIT TAT FAEEF I3
T8 ¥ Wl [audigdl Foitge 9fF EH d9aTs ErEd |

o q.9% Sftiramar 2039 #1 COE fasidrer &fq
T FHT IeAEd T, S GRFRT ETHT
SrerfaTaT | 9 |

From Cup of Excellence Ethiopia 2021 1st & 5th Place
Winning Producer Tamiru Tadesse

Honey Process

Direct Trade, Single Origin
Specialty Ethiopian Coffee
Whole Bean

Small Batch Air Roasted
Tasting Notes: Stone Fruit, Jasmine, Strawberry, Dried Fruit

Origin- Ethiopia

Region-Sidama Alo

Washing Station, Producer— Alo Coffee, Tamiru Tadesse
Process— Honey

Elevation— 2380-2480 Meters

Variety— 74158

afgeadt R0-30 FYHT FoA feUUf@E FoNeHA  FhT
IET ¥ FF Gl a0 STSAH AIhidg
(ITATET FEAHT TAGAPT AT STSATHOT) T TIBTAT
IR@A [aHTE U G | A AT T e ATHE
JHTIDh bl ATH, FeofTUhl STd T T ?ﬂfamﬁ?ﬂw
ATIRHAT TSRO EX ATTH G | BHIBT o] e
SEAT ATHES el AR A B HHE T
ATATAROATE faeqd ®IAT qU T ga1 TRTHT G |
A TREES FHIH GREAATS TAT T 9 A
JUARTATS [avleeed! AThided YT TATIHT 918, Iv
FRT AT Fichrg, | (RIS FHIER Tedhes @RIHhAEs
T AT HGATAT ATSUHT T FeANEwd To T
IAEE Gl TH ARMH IR o d IS, |
A R A a5 g W | w0 9
Td Edrg dieertear 47 fefied suwr wifeusr g |
W??&ﬁ%ﬂﬁwmmww
7 AFEEATS T e 8 AF9Res Y qUeHT B |

Fra: COE (2021)

form qq¢ fafa= geitae fafues #fq @ awaeia st 89 9= UaeTtas 397 g@rsy e |

Desarrollo de Métodos de Procesamiento de Cofé

-1000 =750 -500 =250
Alars s

G4 Fernandez-Alduenda (2022)




QY FEL FRNEAA OER I
HAEATS AR T, ?

TSRl faRTse FHT IUNTAT FHT fagafsg g1 gerrad
UCRATES v FHIE! URARATS qX TS A
FXTAT TEAT G | R, AT Farafadie af 3 1 stfeerdr
FHT faama A qedeEdl Jarhel @ g oooaq
QfETTAT FhT G A [ JebRepT Icarad
qeTTg fafret TS STIART TR TARAT AT TS
I % A=RgMe 9ad I fara= gerga fafaes,
efle® T qRadearg Aed" =gl | 9 ¥ AdKE
T IHE AAARUEE B, TEHT Fhi  [eqatemer
JETaT FhIhl e ATl AlsThl alfedl 9Nl ar
gfeferara drsterr T arraT g9 afadHeEdrs SAes |
e AT ATSATAAPl qRAdTdTE q9RTSs Al
AraRITAT frare anferasd g aRkadadrg Shes |

.49 SET IHT (Exogenously)

FHTEHT TTE T VAT TFRASTAT AT R faqafsew
geftaTare goifad g | ufedl ¥ gaeeT TR Qg
FHAATHTR T §7, | BTHIA hHravals qHTael e«
FRISE, TOA e oo =RoEtE fauR querRorsT
TRV T AISRITEad 97 J= MArafaars e s
(TT FLATT 3 ) |

TEHE AET T IR FH A1 TUH Al a1 fasms fat |
wd faqdfg gegadl fafa= FEAr aeET atae
EIHT FHT 767G | e AT FhI HAges g, Tred T T4,
FHATA, i a7 “TRRI” HeHedd, Hiaa gq, a1
AR ATIRAT el GEATI [hd TEr | 1T Fel
TUNEdEEd FHI 97 Gig (R-R¥ HULHl AT BH
[HSTTS ATHTT 21 | T8 Fh [FSTs el FHT qIeeehl
AFAT TeTg FhIH! UEARATS (A= ETHT A a1
T ST G | (TS, R09%)|

9.4.] ATFARSE ®IAT (Endogenously)

FHI faUafgdl TeTgad Fhil TR ¥ @MEdls
T 919 O ARFEeHd AT Frelaaasd qreerel

AT FH TAFR B | (a9 Sad g, Heralds
BIH] HHT g T TAN(Ewehl [qARDT AT BT
TH =T8Tl BT ol TTehebl ETHT AT FT A9
AEATF T |

TAEEATE UTeh U, ATh o9 AT [F0Tels THaAT |
T [afUgedis FHT Bl AFH! YATATYATH fcrara
AT S | FA AMETERl ATATEROT Ferhl T 8
afvacd g9 A | Tl ®THT Fhid! (603 AHTATT
SeRROT E4T | AT W TeAehl TIeATAE TS T aTfeel deehl
2000) TR FEET YLl TaT ! T g ST T AT
e TEe® B (i fagewe AHIIdH ATHFI
FH T T (Fedee, T 00%) | Ts A& fafuesadr
TAAT T T TRTHT T FATTH T@@T FATITHT 0T
fereprerept nifefatyr weped 9 WU qrguewr fodr | fage
geatvfed ANTHesd Bl feuater fafe= e
fafqesst aTd gaTEEE WEwaqul B ¥ aFer fafrEa
EIAT 99 ALATTRT AR B, |

Q4.3 ATMHT Sqrer

& faqafgdr Teitgs S=a-TUaeehl FHT YT T
AT T Hed 0 =TRUe® Hed UF &7 | a8 a9
FIATS T AATEATAT TRTFHT B | T GIETRIHT aAlehl
ANTHT BTHT FHI JUTgFase] ATHF] IATEAHT &Y
frereror T, I e o 7 sr=aa: JTIeve ST
AT EHTT R T AREEEd @ioil Te) | 9%
Fae fashlepl ANT ITATET T THPT TANT FE 573
A FHITHT AT HH AT | FaENIF (T9ER) FH
TR TFATS A Feg TG q= Ao T
farme e | atferepreT raaTIEEATSTE F ufq afeome
(output) TIEeT ATNT TRTRT FTA (input)dT FAHT T |
HWITHT ALATTAT ETHT Bl (USR] TTTbT TR
HTATAF FATTITIHTACH =TT T q& T |




AATCAFT AT PR Faet faaafarr gora fagei

e Q95 IATEAATS FE ITART T4 IE9T AMGUHT g AR T I@IGTHT (AAATs ATg (q9R T2 Ao ge T |

VS /'

Source: https://apps.fas.usda.gov/psdonline/circulars/coffee.pdf




JATT .

T [ETTg T FodT TSI KR

FEIE [TSH TREAATT  FHIFH [RARATS AR
T A T I IATEAHT TR AT, HIET
JERTLTR, a9T, GM9F qeAdd] T=qdd, HEBic T a
& FI e, B T [ASTIAR WIS dX TES, |
W ¥ HeAgwd ARUH dleed ddhl grazdl aary
FXT ICATFEEATS AU ATET EAIS, | I T[T
AT 0% VAP ®HEd fauafaml qendgad AR
TE A A IRUH @ (Haile, I 09%) | T4
ATATHRT Jecdi@d GITTTATHAT Gl FTEHA g a7
TFGA | FHIH Bl [cUdleg TeNgHeEd T FATITR
FTHATE FHIH URATHT THAE T T L G | I9
YERATH Hea Ul =R Fd fao Sarde 9% &7 |

eI faer FHT BefaTs FoATIRTIRT ETAT TF |

JATEFE®H! AT FA e 9T JUAT Uk UCh
ASY, | SHATETET THI(=ad q FET IRAH T Araes
Qi I e FET FROHT §7g | T [Co AHIHT
TRTHT (HUFEe a1 ASigese BRAT Hhihl ATl
TR ¥ oo MRt «iT ST i TEe | we
feot THIHT FH! FAAT 1% G T g qwg
(IT7ai, T R00%) | TTqH! ¥F Fu® 0 febedr ATl
ST €54 el 9T EraisTaehl Ial feean genes
Tl gersd U9 | (Il == AT R
T AIITH FXHedAe® AT aled U f&aie ¥
HirTH ITATEAH Hed TS AT AT FRFeE qiA
[TFaTed dag | Tellgdesd Aard ®9HT Fhiars
feoR STa=aTHT TR AT URARATRT (= T |

IS FERT B [CTRI [GTH FNIT Frgeed gardl

gfedr #®T fo (Green Bean) 1%k 9fF == 9erd

g | 7 faT & fefruar & @@ fam afeds Jmeaemn

(IUARTHr T afafees weftes amaeas aq e
ATHA) & BYHT HITA TUAT a0 TTerehepT 10T HhT
el FTT USTd Bl | JeAEd BHIB] TUER Bl
FeAhl UERET G Frfead g4 gard & [ao
STATHT el VAT ATTHTH EAT AT THATHT AT
¥ e faud el Jeie T eAte A7 Ul | Afhe
THIT ATAIIFAT §9 Hew U JeT g | AT O
HTATHT ATY JATARHRT AT, U =iHep, HaH
qaTTAT ¥ faiq= RS FHIE AT FeATiad
TSRE® ST F Hh] TRl ASe®dly qGT
T |

T FATTH, ETHT A [, F=al qaTdehl HeATFT T,
¥ FHATIGTIER] qI-qRTE ATaieTees T HTIAT Higa
gTS | AT I TeThT AT gueed Jiafdes ¥ Hewaqul
UERE! [T0aAT AR T4 BT 32T ES, |

R & e &

FHT Bl [aH B FRT IATEAHRI GERATAT Fadqw=T
TET WY ATFYTE I =R &7 | favaer aferspter Fhr

TATSATE | AT Y-8 (cross contamination)
U FHBT Bl e ART ATede AT SHIATEEHAT TETTE |
A, FH@IT T TH AT AT [HwE STl d7 IATaH
ATRT TART TR ATETRRT FldATEE a1 TRTEE Hhlhl
Tl I T FANT T &3 |

ATHTITAT FHT Bl AT A &, a7 faol THIAT
aft @&y | SHAETE FHT IIST AT AT T HH
THIH TG X AqATS fafqud, agEr, a1 @i
THAF] AV SGUHT el TS FheAT TR |
qY AT GEY WIEHT GEIEAT ATTH FAATE Ge
AT TG I |

FHT FAS®H  FAFHATT  URIFEAr  (inconsistent
maturation) faf = HRUEES Tl g7, TAHH GY
FRUEE FH1 JATGHH! (I aTMeT T | Felehl
HFAT IRIFEATAT e U FRUHA T BTl
THIHT T T [quaars dieaosdr g (fgwmer, a9
000) | FHT el IHATH H&T FREFETH] ATTHH,
TeBTT, HIET, BTal, TTHIhl IITeddl, HIEMHT &= ¥
AL AAAT, aTAl HEAAT T ATTATRIRAT G (AT




7 gRIR, T 300%) | Hel [ao HIGHFT T& T A= dl
fefqusr wae® FH TORARE g TWH TRTH B |
T gl PRUT FGH BIHT Bl el T I &l
TAMES AR THT gl | AT FHI FeATTheeed
T URAYHT IATEA®dATS e T T Fr TeT
TFIA | FET T [AAEEA FHIEEAT = HA I3+

AATCAFT AT PR Faet faaafarr gora fagei

ATIFTH FATEAAT TEws | A Al uaesdl Aidas
FHIP A AT g8 T Faal faguares
(sensory characteristics) AT TREH fA=01 T7

ga |

T aTfereTel FHT FAAT IRIFATHT TRUEE @IS,
(TAT-e & STTTHT ATETRA):

arferesr .9 T T GRIGEATRT ATIRAT el e aAT fFadivass |

AT = [T =R w9 fear Gt
e d ]
4 afeait /et
y S
fee weg
FhT qTHTH
TEFET T Ffq fao &1 A A Tl TaTRT AT AT

T

N

ATT YTebebl =<l

feeT® ART STIH
THERT T T oo AT FhIbT G T T
faferss TURARST @ TAR TH TAN TR
Y O o TE g
FET qTebebl =
TAH-TE FHRMAT AT T9 T FIH T
A [CE{ T AT T | [HTehT Teprqare o=
et war wE | A FESTE |

FH-TSH BIHT AT FINIT T

TP IATSHT TaT HH JATLHT FHhIh el (Sl T |
AR 6 [ BH G B Hag T e TANH
AR ARG AT ATTAGHT (TS, R030) T [d
qieheg, |

AATAHT FHIR] B (& FHY =h (77 THAEIATEAR
ARCE

- Fdge-HiaHT qfgar feurg QU dFereE 94
feqwar)



- qE-HTEHT AT fearg (Y fedweretE 4wyl
- Y BREAT J9T fedrg (4 heeReiE 99 HrE)
- feqw fadrg =T QU AT 3R qu st

IHSE VAT e ATHTAAAT T HAENG HRIAH!
HIFFH ( SAadarg Hgadel Aeaad) fafeg |

e fafgesal ITART T |

AR O e fatues

FHIR] Tl [a FTAA (BT [ae) T HepTiTepet (ATeTeh)
T g3 A B | WEREIG &A1 FHT [ Tt
fafg faeiy AT SATHTATHT @l T FH [UALH]
FHT TG & FART TR | ETelehT qUThEwHT
AT T gfaferdr smuRr qURET ATERTE, F-awTg
gfafr, T AT BTHTRETHT qUH TAT ATl
TIRATHT IPT TFRIIT IRUTATS AT [agee
B | TATIHT Fh! oo A1feep Mt TaT WY 99 3=
TURET FHT IATEA T F(heg |

FREEHT MR g | A= AT qd ARG T AT
T 7 | R o fafae fafuesars FwT Saaesdd
AT Te BT T IR EIHT & I8 |

]9 7T fafyr (w=ree)

g fafumr graer § foft %1 waswr g Tl |
TETSl & AT AT HPIhd eleate®dl AN T
anfr era fafa gervsr y=tad ° 1 & fafuere wae
faey fafr SaTermTaT Ere faeasR § 9€r yeem g |
FH! faoy ATHAT Fe FHT fadr Gaerr @i 3 3f@ qo
TEHGHH [d 99 g FEF | AT HTHE] AN A T
AT ATTHTH AT AR Hag, g, 97 deal 5/
AT UHT &FHT A9 &l g |

®el faod TG (T FAB TRTHT) FhHT Felehl
HTATTAT gidian giqedichel 40 fherrafg U0 fhelrasr
T foo qH3 | TR, TAAB] TaHH AT ATHSTATAR
FTH A qHG | Ira ATSTATRT AT Fh oo P
FTHA qI1 T F¥aIlead qeTF A& FH1 Tedhas
A g TG | AU T ITHHI FHT Kl TT I G
THITAE ATSTATH FRO THATS FAGT T A
STEAT ARTHT BT FET Brg | FON JATahas b &7
A WACEEAT Tiedl T ATHAT T [afieg AT
AT TG | B [cHA IAEFewd Fel THIAT faod
FH TS, |

LRR T fat

aifere fafare F@r fowr wEwT #f9w/ a=1es R
TR FH! FAR Fgaq TG | IAH TN g
T qI-AMAE  (BTAA T AIGA) | (B e
afer)l

© BTael FATSd Ae-ATAe &Tdeave® (semi-mechanized handheld harvesters) Te TFITe faehed AREeRT T | 99

SR AT TABT HFIHHS GUE Ta |



AATCAFT AT PR Faet faaafarr gora fagei

FId: Pinhalense

TRITIT HAA q-FAIE TUHN TAT AN aATeeH T ATfAH
fafa wmT wIfews | 9 &oHT ATt fatgare e ot
IGAT EGHT FH HH ANTHT SAl AEATH] BHT
foer afers | et fe= UZET TeARl SHAT AT YO
AT fe aREY g (F8l TEIUTA, FF R09%) |
I=T UEARH] A IATEA TH Fh! IATEHA oAbl
IRYHATHT THETAT T3+ AT BT ARATHEEA] qi
AT AT T, | T, HT ST el 9¢ 9 Fhieh!
qRIFEATAT UETAT U0l glidel T dHT dHF4
T | WY, BHT TUIIh Foaaardel i qfe e
Td-9hTs STFIEEHT 9 8¥ @l el I |
T qAT HIEY TSI TAN T Afebeg | A Aeaqol
furae®s o=, aget faxirr eradr T Jeararehl aoeH
AT R TS |




Arterep fafaert AT AR q-aAre =Miews | [qraeat
I=F AN &l qU ®9AT ACAF fqigere w feoT

QIROTHAT g7 | AT TAHT SATNT BT {afer TART TTHT
2T AT TN AT SAT HHIh AT | TAeTed STHb!

T [aeaeT ATHYT FhT IcAGHeEH AN ITIH

qATT TP HALATHT Uehehl helg® aid THIY fooT

FT | wge faw BT aUEEAT A-ATMAF BT
TATGH TAGEE (TPTHAT T 8¢ HTH GUH T |
e faet sre-artere fafaer gfqwsigrare #o! e feot
AT Fere &THal gig e IATGHhdTE IATET AN
TAT3d HEd T | eTad ddred A1 Tew Afasad
Urebebl el HUP! [I910 &gsalls dlerd T Hhichl
AedTs HFIF TRIST FANT TR | TOar ATt e
A TAEE & AT AiGTe® I FHIHT el TRTaa
Ul FAB Hhe FHAGR g8, T FFITH FRIA H
e g T (g AqraTied B | a9 fafaer e
fTe® Fhl T@ew AR AHTHAT Fore a1 wrfees
f=gaTqR ¥l FETHEN e[S Aol TIAT TS |

waa fawr fafs g wudafs = AT FHT
TG T THAT HAWT BT grg | FHI FcATThT
T oRfef AR FES ww fer sl fnr
T |

3 ®d e IuHITae®

I el [T TN TANT & g I0EI; A T
feaa fafere &7 | TOITeT TS &% FRUEEST ATRHT
I gads | THATed FH! ICATGH Tel [ao ATHHAT
FABT UMM ST FFg | THT U] JCATEAR
AT STEd [T~ el oo [afaesdl g amT
fafrer e faam qomeTs R geraweed

U E&®! TARTATS 9 fa=9r T dAEeaF 3 |

.34, Tl Ut

FHT foo Al TEING d=ATd FHRIBI Sedre
qTebebl HeTATT fafteg | qTebebl ®el WA fefquest
FT A= T 3w afker s arq fafg T e
faferers I sromTeT 1 1 a7 41 fafy ¥ Toreifa g
afy ferarerer arebdr w7 few gEarEAr fove
T8 | el AURTH, AR T FATTEAT=T TGl qTehehT
waee i fefud fafvea 5 @8 #Reeer Farfad
YIS FH T Hel [E&T SAMETd=aT a&l Tehehrars
AT I |

GATCHAT AR &l fao 0 Fad==T /el I
fpfer o s ula e fefty ®wier ®e 9rer

RIS ATL] ATITAFG, TR BRI FBhIh! TR
TATIT 5 ICATEHH ATRTAHT THRTHE FTR T8 |

THTITAT 810 AiXehlel grre fatg swaera gfq faa
T YO il TG 00 FSil FhI Fd [ Al |
FHI few TurEITaers araTaar g fataer arg g
foam wiiwg | % amdfasar areTE QU AteEE T
ad-arterer) fafare aft & fowrer @it &1 ggaw
BT AR ATATSH Afehegg | faargerr gfewmor gueeor
T IR AFATHT WYY | fow  eHar anfersd
BTHEEEAT TG1 &g (o=l fa9 TR B s =
fret sg-anfed grevede® WAW &l aved quf
THT qTebebl BeTHT hivgc E¥ebl STNT se=mepl ffe=re
87e, dladh] HINTe%w, ¥ eNMH ANTe® qie=r T |
quicaT Attes fafeme we faerase aerel id, FFA
g awar fqars dfader gRes (fMi=a 9w 9=
[TpTed AFg ¥ ARl IRIdEdTR] TAHT AT
T% e o7 dredr MR=ra TrTer werars e I
TFSA |

R3R. few fifwe urita

FUHT BATew5, | ATHTATAT EETHT 8% FhT Hel qiRaa=
AUFH! I &1 faigare FH1 Kl Fbad gog | T4
A=Al 2T fatgare gfdq feq 9o fedrta
Y0 Tl FHT & fae Afbrg, (fAvai=, I° 00%)
fefIUhT A AR FH ATTEF BIAT 94 575 |
T ATMAF  ETaeed T FH Hele®  garsd
8 WHATHT FHT ®el fafivg | afs F®T IcaTashed!
qEq Fee UMKl IAEd B WA 9 T HH
U] FeaTIaryd Gearsd Ta-ahigsh] THIHT 99
RIERSIELIEEN

RERW ®IAT feaq-fafpgdre queazar grafaean
qlaT ITANTH SFEEHT AT TAN ARG | AT Hed
foey aTAT TS FET FeAew AAAE EASAIG, | TAF]
Ie9T TTEAH! Hed FEATHATRNT ITAEA  ANTaaATS
FIATHT ITET AT A5 FHI a8 AR AT BRG]

Tfatatgers 7 T q9fF &l |




fAv=a® 9T BFTe afvsrare FT fawmiver astrET
faarger swaAT FF @R I KA FeST TE A
gaq fegq fufes Tal gHrEdrl gTaH |

R.3.3 %A femar Afraw faoqofy

e fafa=T =R eI el fo &9 Tk a1 Taf
FHT IUEE T YUgd I=adH [UERE HIAHT
ST Figd TR FHIH] TUEARATS JAT BIHT FA7
A7 fow” fogr MRer T g | @7 A1 areqaHn
FIAF Flod @ 9T FX dfgAl TIF FHRT AT
JHU T Afhewd i YaE I@Y At aEEEA |

AATCAFT AT PR Faet faaafarr gora fagei

TehATES Tehebl T BATCHT AT TRH T FATT B |
FrEdAtah ®IHT FHIb! FdA [d FH FH TGl Al
FATCTYT, HETT ZHT AT ATTH JeATIAHT TR T
T TR GEATATR F=are T qd Jifeua gv |
St waar gfwiferd g @d we fowr ToEiqes
AN T Forefia g0 |

feqad a1 e IRIHE FHT el [T@ET JeTadars AT
greA feoyers ot gerer ®war seTEET afd 7 |
UTehel PRI HeAhl ATl HH UTehebl FHIhT JowTHI
330% 9T d¢ B Fag (ATHR, FF 9R&Y) | A
et aivaaared! fafa= TRATER a9 Jig @se |

arfererr .} aadedret o= =RuEEAr 9fq FET werewr dre

Fresh Weight (g)

Dry Weight (g)

STATE DDF
Average cv Average Cc.v
Verde 1 182 1,33 e* 1,86 0,45¢ 5,60
Verde 2 189 1,33¢e 418 0,45c 5,86
Verde 3 196 1,74 ¢ 3,61 0,53b 5,52
Verde Amarillo 203 1,62d 4,54 0,50 bc 5,28
Pintén 210 1,75¢ 3,51 0,52 b 8,77
Maduro 217 1,99 a 4,21 0,60 a 4,22
Sobremaduro 224 1,88b 4,04 0,63 a 6,58
Seco 231 0,66 27,68 0,45 5,27

I Marin-Lopez et al., 2003

FaEr 99 fefauepr FEER dra sER foo aafhmeed
SATATHT AT GTebebl FHI Hel [ao] ATMdE &

IR ®IHT GTATIC: [GHRIE TR | AT
3 AT ETHISN FHIhl oAl fAaterd, fawarfted w9dr

ATHFRT &7 | AT FHRT FATIH ATHT IATGAEEH]
QU ®IH] bl Fhbl AT qErSH Feb AT
fetafeger TeaaaT -gweiraa [eid Tersar U ¥
qeA 3o e GaaA | faia T smasges @ = T
FHT BAATS ShTAT, ATfedd, BIT ATGHT & TUETTT el
I ISRV Tged | X, Hid qTUAGEH FaiTer
TR & Alheg, 9 F3T AR(H ATTHAAT R I |

afg FET F FETATHT TR T Alhad AT HARTH
ATIHH TG0 B A AR FAH ACAH AN AUSRI
T TSTG | AT 1S GIHT T 97 FHI Heaag
ferer e I TE THIEE AR T Al |
a1 fafs wa fedufe gefemer aifr @9 w=r T

FRHRATAH AHT 99 SARA T |

.Y FTAT IRIA®T TR

el foo FHAHT GANT e fafy 7 ot S W
9fe 3Tehl FROTHT ATTAT FEHATE AN (I T ATl
FEATIRTH] HALATH] AAT S I |

HATT | AT Joei@ AU FTAR FHI Fed GRIFATH
faf= =RuEE "R IS | HARl alfed  WRTHT
F TEREH B W B T W AT I AT T
TATAE TadT FoeTIGTdR] A TehIuThl AT T



AAHNEE I e | SATARI P &qHT Fqal, TTH
FoATRE ATSHT Yebeh! HAGFAR] THATEE FFAT T
FEsTaT T 3T FHAL G | AT TRTEET FhIR! ST
(JRTEXITHT AT TEl Bl ATl ) A AR 9 |

fe7 3.3 TechnoServe Ethiopia Manual @ a9

gret: Tim

FHI IATheRd  Uhdld  JU  Ufg=y  TRUS
IrEwh! AT JTAR [fIUHT FHIH FAar Fraeradr
afeAToT arer 9rsH ufigeEdr &€ (Ripeness Board)
TART T4 T |

TF IROFEdr S€ dd EAET @ FHIgH 900
TACEEHT qHEY TRUHT B | fefausr FhT FHere
Afafad THAT (random sampling) ST aTSHT B,
Sl JUF T U3l Fd ANH gg | Tk FHI
SCATEHe AT ITHIU FhI el IT g Il [IAeeH T
THETAT FATEeqares! AT [ARIET0 T ¥ Fearaard el
qFG | FHT IAEh g=odf AT JCATEAR] AT
T ACHT G&HT 7 FRIAT 0% TRIF TRATE Afed

TIE, | FAB TRAFAH] AT F (€IS TTSHT
TNl 8¥ JeTewmals TATT U AT AATTEw
@R i (Perez et. al., & 033) | € T ATABEHAT
THETAT QAT T FoaATIaTIH THETar HaH T
AUl diedl =R Bl | TaRRE{IH ISewb] =7 q91
39T IUA EaT [efuuer werehl UER T3 e dT
TS |

forar ¥ 9T FEET qRTEHT MO (AT T

qTebebIqe & TTdadr TarT Mg |

I Bryce's QP2

fg@@ s= (Brix Readings)

8Y e g TR B | R (qast e
TEIEUHI) o TRA =Avedld ThIeTh! [0 F(q BTqHH
TaRe®! @ 9 AT o a AR &8 T | Jqd
FETAFATs a3 TaTd (97 gl SMF TaTdh] HTATH
SHEN favg | faar geReE® T ared aATgTemdiad
T 9qTd IR T ARIHT SUNEw AT ITH
TART TS | FhI ICIEAHT (ol Heqadrs erdrd
AfeRfssTd THged a1 g FEeEAr dcdtgd WY

THEGT T FITHT G g9, |




TUTART ATRT FHT T [EqUTebl g fevgerT

fora Y o AR gaT WhaeItae? (amaT) ¥ foed A (TF Ja=gard T 93%) %1 989 (S0 |

Eye hole for Reading Values

Calibration Adjustment

gl Viewer Adjustment

Plastic Prism Cover

I Tim

FHT FAAT Tl T ARIFAT ATIAH AT T3Sl ARIAT  IRIdAdTehl =0T Ihu AT TG | a9y g o9
qraRET a1 fga S TReg | d|dr A w9 Aot e AT St T 9ERT AR Iaew
qTEH FATHT Hfaes ¥ fagar e A dEres 10 v

F¥eh HIEATHT 9T 99 qra HFHAT =6l €7 988, T

faa & ar faf= =RoesAT e 9=

Sugars

=

B

e S =0 BuSromd
=0= [HUCOH EHE == Fhataes
=0 Frucices =0= UG

) M
[o? E_\_ n

P A S R R S S

g

¥

#

Sugar (mg/pericarp)
£
Supar [mg sceds]

L4

I Koshiro et al., (2015)

s I1 ST (Koshiro. et al, R00%) aTe ATAR TRTHT &1 | AT FHLATH THIAA Hed Tl &5, T TqATS 3 ALATIAT 99
AT T |



FHI HeAhl (g T R G T W [SHbEERE 9
B 9T TGH AAA HIT Fh [dlaead] TwaT THN A
ETEH | WY FF THRHT SE dcdess AIT T B A=
faoaaT FE1 gaw AEEEE gar | T s AT
Bl S HIIA R RISl A d geg e Bl
ETHIATE gTeT & araid o+ AfThee Afaar ATIarg
gATE IIREH o | aad v faq waer foem
FEE TART TGP G T HITHT TAF Ted Srad &7 |
forag STi=re® (=rileh! AT T aRqeadrer! T SATaRTd
TR & |

N

qURTH  FRIF FA MG ACH GhH AT
IR I AT TETIAH AT |1ty Ifeatad fafaerr
=T TRTHT & | TRYFar TRITEEHT g AT ATIH
T Rh#IHeY JIRT 9 Fichrs ¥ ATATCAT AT
HUAT- TR a5 TRUTH fAaeivg | a9, TJ9qarg Fh!
IAEHA [qa o9 |99 9, =ME TR 9 3T “q0
TIAT qTebebl” & BT 9AY Gfears 9 T g T
JIFIUER] TIAT FART TH qF3 | FH1 FeARl (g
TR Ui FHE AT T ATTENT GaT e, (HeAT
3 HT JHHT AAT I SN (SR ) | b TSHT
RohadITRER & TANT T 9= faar g&qd TRuH 3 |

|

AT T AN T A+ =R ATER TR

Q. fefeee a1 foE At WM TR ITET
s T (AT T TEAT EAI8)

R fusHeRr waEwr 4R AEET Hfae el
(FHTHT T [AHRR) | TATHRT G T8 T,
A TP AAeTs Sidl FHAR=d THard,
¥ TISH®! B3dTe THTeThl FIadh a@rg

3. Rh®EIAER &9 I19ae & T Al &

¥ faswer gdqears fefeaes ar ferg arirer T
Tlﬁ.

fora AME® &9 AR BF g (T dThe
FeAR! [T AIFEE Y -9% TF gH Fag ¥ qHel I
gfeqeadt A7 At T ufedqs Fegel F WOT T |

]
TR aHITAEY JINT TR qRTeaar vy (qaRor 9
FFT =T S aR TR
q. ®GAE AT @ FAEFH FRI Bl TIT

> EN

3. HET G IRIFEEFHERT FHI Bl TATEH
THEE (@ Fermr ST=)

3. Y% IRIHEAEHT U-3 hAdie G awd

. gfa aftgdEar @ue 4 GerRl SEd R
TETEE | fgRHT B A [ geAdH

<

R.¥.R TWEY IRFAT (Texture changes)
HATT .34 A F= T ATAR, TRAFRATH ATHAT

TEIEH (A d8) T GRadedl AdArar g
qfe afvede FETIE | FYH &e T AfqeroTel TATAHR
qieqg g7 fag T Ufeus drga®AT HIgh! BRI HHHT
g a1ld W T FEAN I | “TATIELT: qTebel HTAT 9187
UTSA ITATGHRe AT TETPl AT Afhd T R
TSRHT ST | % i faat fepreaTert AfSTeiraars T
TN T SIS Eal 97 el (TRl qrebbIaTan
SAERT fad a7 TosTasdl T &1 | FeATaaTd e
FHATHTRT AT FANT TRUHT fafa wywwes g7 943 |
X FTATIETIRT ATLITATS G&ITHT [HLROT T FHT
fafer sramTEUHET ATEFT fapra qAT AT THE ATy
AfeS drgetecl 9T T HHhIdl UEIReH] HIAT Atqerd
AER FH! faod AT FHT JeTghars gerd qrr g
FHAT A=A TH TR 6 |

RY TH-TRTE

SE FHI T [ad7g ¥ TedS Hrgeedl gardl g, AT
Ah] FHT FAATRE! JTATH ATNT ST =0T 8T | TIq
TeITgehe] FoATTRTIH U] HATIRAT SR aq
TETIAET aAT T T FaRE | AT AATITHT FR
TETgRP] AT SEH FATHLIT T T FoaAT qaTdeh!
THETAT FIAHA T EH g |

A3 geltg T, T faer, afeqe dvave®, Tita Afadres a9 FRIH Bol [Cuf@pr IERAT Jaw?1d T80 | FH Bl TRIEH
TTEAeRT AT garar e, | I ¥ o ATGarT (Hedisiedl &7 qT ATaeaehah! faoaer &8 | 9% J9d [agd 9=d
HTFATHTATATE TETSAH AT FHRIT g @TET AT T @ TETaH] @] AN god Fagaefiadr ahres |




FeT FHISN AT T I BIET & qag | A A
afedg &eg TH 313 ATAR IMQT 91T &9 TRz, | ST 9T
af 9feqg Hrga®Al Bl Hhadd g T FHI TAdHd
HTHT ITATEA ATSTAT ¥ =l qaTdehl ORI HATATRHT
qeieH AU T | AT FAALATAT FHRI TR
AT SGH RIATHON T G T T F=ear qarded!
THEAAT HTAH T I TEH E7a |

AATCTRT AT FET G feqatEEn geia faet

FhT fafaaerafe FRTHT FAAT fasmia Ta1 g7 ¥ w@mad
TR (U, At wvead, fafae grqare gguo
TR AMGH IA gAaFS] | JAIHREA FHI
TIMIHATS  FoaTIaTdehl Theudl ¥ Tieh hhard
THETAT FEAYAT T Ged[T T Al qa Friad
FREE THIFH g5 | T A golTs T4, adrs,
AT, BFcd ATAR Gadarad, T Gaarsd T ATHR
FeATSH HIT TS |

o 3.9 TSR MIRHAT FHT HeAdATs HAAG T TN

TR SATera foebrd RUHT @A (g9 (R
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RS g9T"

FhIHT Fe feade fefig ¥ qaml ga=sratg shiar
a7 SAfe AT HUSRY Twg | Fhlars qbgqed (=
T AGATE FE FARR FSH AISRT  THIG, |
TR IAH JAHEEH dEeE I FhI HA Tio0s
FGEEHT ATHTATAT = ATTHTT T Uk F&H Sarore!
R ET AT, STFd e Bk GHIHA
ATIT FHIHI FRU FA ATST  ThEIArdrs  Ua
qFg, | dlfead, Hrday, TATE SCANGHT AT AT
IA AMS) FH1 FAHl ATHA FH gg, RIER
T ¥ gENfad YgUEE® EaoA | ATY T oA
FERSEATRT AR TS, | T A1 afedr =R
fafq= ecae® FHI B AT TH FSAN TH qFg |
FRTEMe @fd, faed fag ¥ o= fa&id wua wdes
IS g | SHIEEdTE 2aTS ¥ gg TET Foias
T Al |

MG FoATATR] AT/ ATHR T @Al &THATRT

ATITRHT faf: YFRE  IURIATS

CislECT I INE IR
TARTHT TS Gagd | A\ derdd ool At
FTHFT Afdh FHI T I g | FARI AT
TAT-SAT SUFRVEE @KE T qd AAETNE FaT |
T TE-IHE TROF &GHAT g9 FAATE Td AR
TRUATAR &Y JREHTT TEIT T F(hes; |

LY.R TS

AT Tk IR, & ST Fodbl asTd HUH ALGATEE
AT T | AT YERAT BT ATeAT AR T, & T8
A7 AT T GeArsd JAN g a1 Haed feo
T AT TG IUFUETHT TSH AUHT A=k q@r
AR TR |

AEATEER AT AdH g1 Fag | FAT AT=h

AUHT IS ATALAHAT 6T g | AT BT T
TEA FATS TCRATHN ®TAT FIH T | a¥ afg FhT
TUTgR FHT T Hhad Ta1 AATIEF HER FIHT
geATgHIwET AT TS TES, |

AR FMed T ATHRATARE! T
(Sieving and size-grading)

FTew THPT AT ATATRHT ST ¥ ATAT ATGATHT AT
FHT HAATE FEATIAH NT =TeAl (Sieve screen)
YA T B BT | B HeAdls ATHR ATAR A0
ITHI TaHE FH T, T BESAH JUeies AN
T & A-ARTE FAeEH TAFHAT FTET3T a9
hTZET B A |

YUY TFCAH ATARAT FeATSH Hd

T Foei@ TRUSH FET Fele@d Tcah TR g
JraT=T &N aRgaadreRT i JEeaTHT TUHT FhIEH
fardTgept @AY FRT, GIOEF T, AT ATTATE (AR TR
FIRUTS TAEHT TA=IdT ATSE | AT T Fel MIAERT
B 99 a (= arfer @A | TE-IRIEE aHTHT
T GRS U Jeo@ i qaR g T
Ueh-AMg- bl AT [aerepl FHHATATS Yicded f&vg |
ATl aMfed el TART ST&AT G qRPT a1 SAT-SAT
T=A lalsdl ITEUEE &l Sied [dig TanT TR
9t A1 I T QiR |

HAcd GBI TR HeAelTs qRAFAT AR IO
FIHT GaATSA (A Erg | G Tebehl, Tebebl FHI
FAEE (G ¥ GEATST WEsl g | UTehaahel ¥
TTebebl T ThATS FH{Eg | Tcd PEars *1H T
Hew@qU =R AT 9F T8 T IRIFEAT EREE T
EEIEERICEN




grEgiiad [qaTsihaed faeqd yifafas IRt THeSHA |
AT alfedd ST I3 afd I=Id Siad T SAT-3AT
JTFIUEE AR A SAIC G¢ FREEEHT (A5 gwa)
Afger JRATTHAT Yead T drge®dl Sar-&dl g
HATIH JUBIUEE AN (e, (FeTehl [=) | AT ITh0r
FHMHAT FAUH TAAHB] HRIT FdA AT T, AEAT
FIATITHT AT FHRI Hel gAAT 8¢ TAETFRT &5 |
fqTE® I TART ¥ HIER qHars H9 T4 91 O
TART T q78 T TOMA ] &THT e | TITTHT J&dT
HITT TAT ITHITHT AN ATARTNF TEA T | el

AT AT FRT A [qafebT gorre favae

EESifad TIFIRIUH qfatadT fahe aarses A
g | A1 9 ua faeTeer | wian s |
A T FAE TAEEE E S ATHA GAR
FHT BT AT TH ATl AASS | FH A
qUHT FHI helg® (A 91, ERMETES, ATEHTS
IAGA W AR FAEw WY gFEE ad gegd |
TATETHT Tecil ANTHT HHT hegse AN ar T
TOTEeh! bl TRITHT SIS U3l Urgq TANT e, |
A7 97 -y e SuEEE g | av 9
faiesel TAT ATATHT OT GART TS | AT

TR JITTFRER JUAed Frarderl (araadr T Jhres
] ST T |

fora .5 FE U UERS FAdTE FH AR
FAEE ¥ AR TAHEE GaAT3A TART TRA g
ferarsTes

I Bryce took at PANA

FhIEEAlE Ide® gldel AT TH Alh, |

T AT e Fewd U & o FRTAT el 9i T Tfe |
Afvuepr qifcheercberr, =fease=T ar bl T q
forse® @Y I g3 9% JUF T FeITET T |
I JhF IAEAewHT FiZeh YRIeAF =™, I &,
TR T SAM@HH TR 578, Tl AT~ qTeehTe]
THTEIE e | [qreEars dedl-asiiel Jearaad]
®IHT I=A Al A HHI JUIRP AT FHYT
HATRETATAT TR TS |

LY TR ATIRAT FeATIA H1A

TSHN ATIRAT FhIH HAATS FATGT ARl TR
Al e quf ®OH1 UThE] FHI T T T EHH
giaf=sa T &1 | AIHE FHT Feewm  gelSArd
UERHAT HFPRICHE JH1d T8 T ATHEEH del
THEIdl ATSS | TZH AGRAT faqrsaar AT 32
e fafges . AT+ T aTaene T (manual) |

B SAT-SeT HGT TANT T T5ehl ATATHT a6
T fafs FRT JREAHT YN &9 AT g | AT
Afae® Aalfgd ETHT ThdT FaAeE auH<o T
qATIF TAEHNT B | a¥ A1 #HfEFew @iE T

AFITF T VAT gal (e [qeavadr AfeheT

FHT JUTITFeHH AN AATARINE MGUH B |




IT: Bryce took at Monarch Coffee.

FHIF TG ATIRAT FeAe® HATST (g aTad
IRAFFAT ATAR FHAe® Gadalsrs | Fh! [l qle
T FAWMOA ATEAR BIAd baATgAH AN HATID
A 9fch =AMMewg | FH TIReed TFh ATIHT
FhT FAEE HHAG TH FHAAT A 99 AR T feoshi
TIAHT ATFRTATATE FeATAT TEAIS, |

LK EEIHT ATIRAT FaATIA HA

ARIFadTeh] THIHT FAASTH TS AR ATH
feAs FEI FTIT ITHW (AT FHI TEE

[T TRHT B | TIhATDbH FeAe@al aATEdl arhT
FATIAET ATHT S ATATHT garel =Niges, | T Toesearg
genifard FwIeTs faare T gedT T qHs | R
T (@MEd qE) AT TH q9 GERAT ATEATE T |
THHRI T AfARh HaH AT FNIT AR ATESET
ART TATIRE g T |



AATCAFT AT PR Faet faaafarr gora fagei

gra: Joel Shuler

& ey ¥ LT AATAT ATAR JTGAHT TEATEE (A T
qF |

qd-ATSHT T TPl FBT FATETAT TANT & el

RIS TS S TR FET ST G A AR AT, BH FHET T ey qemaT w7

AR T &7 | A SROEE UHET T R i raferg g=araT SFgeedl aHl Teq fadr

et v | et faaTeeh e, atad oy TSl ¥ R aN geahd e |




AT 3

qIeE BTdee JRie fare

3.9 THR(E AT
394. gSTTEAEl HH

FERAR FHI TOTgTaEAl TRAA FXh Bl g
TFIA | THH] HE&H RO FHI [qael fafq= egsd
gt IR &1 | fafa= e, deEfqew T Iomeadr
AR 9 w1 Iafaemar=Al [aigaar s &
T TGS Tl BEl IH I UST AUHT @ | derehl AT
THT AT ATAR (a1 geira fafues aue 19
TART TR TeRTaeies hal qHgg, 11

qfeel qoRAT 7 F Aavm A9 HvEd gerg deAred
T gl fafuewar @ny gear | IETERerRr AT w6
FRT el gIH AT fareedrs USRI A I8 |
Y wge ARuEr gegE fafy & qu 9fq gesred
T g Foemaard T IS | GbdAd g faegH
T % foqufyg Fdred a1 “Qd-9RTE” qAAT AfHedr
Fearaer fad S feguar o | 99w ¥ darsd

Tl STEUTH

TG | B [CUdTGgEl TeaedT AT Foar qarder
FaRrEl FEAT fafa= dargw gfafuewars fafrera
THE ToATATH ®UHT GEATST TS | TR, Had
fequfg®r geigdE gAF  ERUAE U gearsd
TE | IAF RS T BUAT g T TAEA T
IATETHT T A= gHrEaers aroHard T AT
T FEATST HE AEATF G | AT TEATH
U FoATAA [ageATs AT Sehrgehl ®UHT fdal g
THISHT &HarTdl FAaRiges (bottlenecks)™, faestcer
Yrcess, T UER A7 FETAT e AN ATHREs A&l
THEE YlE=d 9 Hed TES, |

I JATIH] HAAT eTH AT Ihlg FodATdTesd &
THEGA, FA Gidg SIAed g T (qAilewdl
qHTE T AUT AFIARAEE F % & T~ B 2] |

atfereet 3.9 gemee fafa

Processing Methods according to
their Unit Operations

gret: Tim

90 UHIG GSATEN A FA AT fawg & et oA HerH Sias dKadT ATSag a1 Ul {6 THgRT Foel iAars B

o L c o
HATEITHT GREAT T HIb, |

9 FEES Tl (A IRTSS STET AT A UHE GoATaTemdl AT-ATH [GHTES gegd T MUl qaiadwal a&l g T

SAfEw, FAART T A TG I DAL Gl FHEE 98T al |



giaerd &7 &1 99 FhI-feudtesl gelae atae
AT FRTRT foraierr aReTw TE Hewaqw qfHET ded
HTUHT T | PP JeATEA (I~ BTETIAT Bt
T TAT FAE [T TAT ST LT Tiafaeh
AT TPREED ATALADAT HEGH AT | AT THRIAT
9ol fafesdrs FhIer TUER T w@E g4 T
TRl ®GHT (5w, TEHT HRIT =T TRV F Tl
fareTy T@Te YrhTEde fasr T #1d fqv e Aiteuat
USRS | TUNEAH At 9 grRas, gars (=
ML), T &A1 TN AMIAART EXhebl AT ST
T AT IS |

ITeRler TLME SAATAT T THA STE el &g
qE TUHT FeIqwaT QAT FoiTa fafer &1 Sgar qeqor

HTETRT AT BT FEer faqafEeRn gefta favety

fagT=aTg T e, AT 3% AT Hew dy qeee
B - TECATHEYT T 9T | AT ol ATk ARTATS Foree |
IR FAR! FATEATS FES ¥ =R g=arad TRISS, |
fafa=r qemr fesmemesa fafa= fedfr Tecarssorer
SYINT e T [q-le®ebl Hrdehl aTnT faftq= JramdT

Tl =MfEs; |

grafar T IR
feor TvREw

FH! THRET Hel YRS ®UeeH] JHAA  TAgH
AT FH TGl TACHATT FGHTS [€%F §75 STaaTe
gfeqg R woR Fafd=g | FHIATS TEATHT T TR

AT TSN ATHAAT TBE75, I FeAg®walg Al

FAAS A @l GHEG | gremigar T Alied

3% gdgew dr=Al fa=g | qfeds aRd |Er a1 ger
FeAe® U T4 J95 | IRIETE GRoEE Qi

faprar TRTET AT TINETAT FHRIATE TqHT qTaH<
THfaUR g5 | gETaare afed grer 99 afq g+
T foh™ Tedeehl ATTHART I 9330 & IHAT
FHIFH FFASTATs AT Gre? Bl RS AT
T AN =T | 7 fafy 9w W wer s#tewE
AT B | BTAH] TUeTHA] I ATTRRES  HUH
T STEHT TARIES® ¥ ATMded Yrhaes I g |
s FH1 T TREABEAT 99 Fleadl T Sdl
fafaaar e B9 | YAE geEd fatger faeqa
[oaRaT, SRUEE AT I SATAHNT GETRTR] FFal (e
HATIEE oot TR G |

3R gfeus

afeds wHl FEdr YUadaed g (At AT
e =ROT &1 Sl alfeda (TFRAPHT) T Afard
FHT ATfETaAH! AT ATTHT Teehl Ffaerst (HEre)
FT AN BeIST 1A TG | ToIReE® Yodd Ioddh qieas
FGRl AT AATILIEF ITHI A | TS idides
T 300 Y gfegel JANTHT ATUiE Ay fasfad
quepl ¢ qfq faeesr ot fag=aes 3 o
FAde fag AMfex Hebred Fard fad ¥ Fhiare arsht
AT T | TF qEAFIHT @UE 9.3 AT Seold HU T&I
FRIF Kl G fafas a1 aqmEe 70 g9, B
FHST gAY T [AATIA THTSS, (TGN TTebehl T TGHT
qFHT) | IRTFEarET merEr @ afeEdae geiree
ITFH ANTHRFATS [HAl TBEEATS AR AT
el qE 8eTST Ha FAWX UI AT | FdTEhT

QN ~ ~ A ~
AThel BTd ®YAT dd = T T&d eaTreddl a1
F=oTeA MU f3T |

o 3.9 aTeb? e ToU” q5%0

I Ukers (1922)

fe&F ToRAT U@ aREad HARAR T Alheg |
I YT T GH GG Frge@dl FAT ¥ IS EE
IUAe g9 Tl AUH FHIAT T AiGALEES!
T Helehl AATNT =ATHIRT (a9 g | feeh qomRese
AP TEIINT TR TSI AAT I8l U575 | THATE
FHIATS &fq i Tl TMEwg | T TART TEH T
HET FHAGARI AAH AT JOTA! AT FhIATS =l
I FES ®IH JATE RIS 8¢ T AM675; | Teaehl
FART fesed ¥ &l wa Grdiae wqar fafa=
HTIRAT & TUHIS FHIHT &fd a4 At T &7 |

T ToTd

U FHAAT §H TRHT MGUET TREfdd EETeed
ofy gfafafy afyer wxfaa wvosr faEr (Ukers,



1%3R) | ATGMF TH TR 35 AAEEA] drgwg a4l
T IS | 9T g YR IS [geaWR qred FerdwT
Taedr ufers wfafa &1 1 @ smerer fa@r gfatasr

7 T Jooled &THAT TS | 1Y AT fesirg=ar arr
FH AT TG | FH1 Hadls ANGH gIRare fesired
FTEAR 3 M@ Y AT AT AR TIES |

e T i aAg®ET ATHT TATEUR e fewh Toaars
T AR eATeg (3 a1 I a1 geliage AT T
Freser i g=ered T4 Afes, | T afareea
HTFRAT ThA g+ gH ¥ [FR qR FHEAT IS =l
THTALT T FeuTed TRUHT &7 | feaael SHATS aFs ¥
HTLT T[S ATPRE! FEATewdE @Al T8 (A 8w |
a1 @I TdE HAR! AT ALY T A FhIdATs
5% qd aTieare Hehw ¥ ArhTals gHA dd T
TgIte o, | fermr & |

forar 3.3 TTer e @A

TAEE Udg T TIHT HIH TS T T TTH
FhIATE I T ATAAHT TST3IB. FAAF AhIE®
SHERT =TT dlie? [HAeiiermg T Teehl Ied JargHr
T B |

for 3. gfeqe 9fg GURTRT AT ATIATeR @Tdes
TUHT 2T fohd

Orpil wifh
CompeT SleevE

Pulped roffas

I Bryce

qITHT T T qfeel To7 T T afg FHAG /T
(ATFYTE  AUHT) TH feed wRuHr faEm s,
fa-Tesel ATHR a7 YRRl ATUREAT FHT HAATS
TTAIfaE THT AT TaAA | Tledg ATFERAT Fa9T
T o Fod] UREEAE qdrd (95w | 9od TRuR
FHIH TRUMHERT JAEAT U0 AU e
(ATATITAT  FAThehl) G AT AARTh  THHET
SUFUEE SISALIHAT ATAIAF I4E, | Flecihral ar

I: Vincent (1987)

TH TORE TAl TEAIAH] BIHT ST TH TR F=AT
S Q00 FY Ul WAHYT FAT | TS FAr S ferar
fer Sus=or smafderararr fafda o1 T gew 97
ATHTT F5 T | TET Teq2a@T TART TRUSTET FqH §H
Tfed fesTed TRUH! &78 | AT, TAH SSAT T SIS
TRUET B9 el FH1 9 T Al oY =ATATE T

AT U EGH] IS JATEA T T T3S, ALY

IIHII] THTHT TS Tbel TehIShl ETHT FIT afer=g |
A QTARITAT FHRIATE ANE T [(Eh= JUHI =T
AT 3fEva | o TRTHT B 9iT =T fehare @
T g ARUHN FA T T EE IS (AR A |
T FALITHT Ueh AT HGT T ATAATHR TH AT
qUH gH [ORd, dRe-qfasg YW 9 Afdg (@d
qfeEr gerd) | a1 JoIRAT 9 el e T giard
ST I Fichrg, A% AT TATHT SAT HIATHT FHI TANT
T ITET &3 | AT FeAe® ST grgr T Tieds erAdm
TS FaSH, IUFUE® AU g4 &g T FHI
JATEAH! UMY T g | (Borem, R09%)1




AATCTRT AT FET G feqatEEn geia faet

—
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Fra: Joel Shuler

fep o)

TERE FAF AT &1, [ohd qoIR | wAds dfed
T T T T T Tl TR Feal FHb! AN TTATS
festres ifvwer foar | et feargwr feaw fafa amm=
qUH FAAHT AT AEATT TAN TRg, | fohe
THRATS HieTdhlel “Bfedr =1 AT (green cherry
separator) ¥ fafieg | 7@ fesrgawr #F=amuard
T U TUH (SR A JET HEH avg | O EIAT
UTeheh! Fh! FhT AT 9= Ifdwg, | TFA=HT TR

FHST HATHIY ¥ TFATHIYh! AT Hoal HhT [Ghd AT
foet @fesw ¥ feseme@r ©F a1 39 & anfe?
fepg, (T TETeual Far) | A1 e fagars
FIT THTAS TR THEeed] 3= a1 dedl &@¥
U FHaTS Afhes, | 3= GlaRiaet qfeds =ATea<aT
IS S TGTSS, | FHIEATE THATS ST AT
THehl ATNT [oh T TouRe® bl Toqva T ATSTTAT TIT
A 2T AT |

forr 3.5 ToTHT yaTe qus g




gTHAT

IUIH BTG | [erEl el AT 9o rEdr g
FT AN AT qA AT FSATATE AT TaRATS HH
AT FATET TART TR | 8 IeAadhesdl Tid HoaT Fhi
TG WAL (THATE HAAT AIA T(0eg) AT
afeds SHAEE HeaTsd Mo | UF Jegd aaardre
T B [a7 AT FH! HeAd! HIATS I fa=m T
T &7 | JRTEXUT bl AL (G T el HHATATAT
AE Q900 TN AT T TS, X TULTHER BTl
FATHOT e, TPl Thg T g5 A=
qfeet 7 42:00 ATHGHT G | AT T AAEEE =R
MYwg A9 ATEAia® FE G0 FH g AHg | Fl
HATATHT SAT TR JTIT B ATART FTHIASA T
e |

EDIRERED

gRTfeTd 9ver ATRd ATl AT T g T
TAT B TodR (AT ATHT Toiie® aarsad |
AT FoaTaehl AT AT 8 AFETHT qiedg AR
AT LIS U T, | ALATT I AT == TRUSTES
FHI [T ATHR T TEEAT ATISH | AT ATCITE
Y FIA fao HIGHET TH{TF ATAEEATAR FHI
FAe® (T &9 AUHA Toq¥ FMAaEael ATaeehl
TG, | TF TEk TR A A RTAsEae g
T YUEhaTS AT AT IS | TouReTs R
T g% ANHE® B : Fel a1 RFBST | (TART TN
THTAT @R ) |

Hled HE

T 9UH Fhihl JaE T AAE9dEd HI HIATH
Ted JaTEeh! ATIRHT Te<eh! HTd &THATeRl fa9radr g&T
g, | T TRURT FHI TATEHAT Tk I o
TARTRT UMbl HHI Felgs T Jrad AEATHT [A=baT
TR BT IS, (TeAhT AT T@TSTHT D) | BfATRT
TP JUTHT AIERA UHIH U1 AT T TRTHT
FHT T el T TS | TEAT ATEITAT TITIRATS
ATTIF AR AMGH G, [hTh T TRTHT HhT
o SATET e gaT LT FhT FFATEIHT TITHT ST
TEATEAT &7 |

It The Coffeenery (2020)

Fet gEAr T

Tq TRUB! FRT FaATEh! ATeATeh &1 TR Hd
g9dT Tl Fibrg | AT T/a1 fag arhwr erfq
HUFH, TEHT AT FCTH Hobde® aed Alheg | T
TS ¥k [hiqHebl Ak AT FA T, |
Tre[eqH el AT IRE® od ATl AUH g T T
Tl FeH STl THAT T AR Hrards S
FhT FIAT TERTCHE [UEE @IS, (TAB! qTEETHT

I@ETH T) |

HTfTH T TG
TR §: GIHIT ®YHT F=AT {1 TR ITH
TR Y GA TR FHT FAl T GA Al GAF
ATRT Bk Xk GhAAHE AN FIHLT
IR A




TR 3 GAT @l

TR ¥ 90-9Y Yebrgehl AN T4 HTHT FHodl
URTd FHRT BT TAATIH

TR Y GAT qeE A

TROT & FIAT THAT 99T T

TR G FHATAT T T T TCT

T & GeAITaE  URUTHE® 9T AHUGE
AT

R qeuRaR TF A

Fel fed T draeed [afa= FH1 Jellides a1 fara=
HARETT B | A TTA FAAGATH FAA Tl T4 |
A IIHUEES Yleel Joord TRUH! A fohd &t
FHAG At EE e Hed FednT WA | e
Rl Tod T Tod ARUHT 3T GATTAS, Tod THTH
FACEATS Fel ToqH FITATEE 22e? ATRT IF: I
T At | Sbfeqer ®THT, T Al TefeeRr ATAT 9
AT @ A UF AIANRE TR JIAN T dfcheg ATl
T WATHE TARHT W& qEETST T AR | AT
ZHTZATS T AT TouTehl EIHT 0 T |

IHEF AHAEFAR

HHT T A IRAT Heye® YaH &g | STEAm
ECF TIF JANTANG TodR FERT TG T FHA I eAfeTepr
el 9 el AT SUAE® g TE | JUHI0HT
TfE ¥ epled AT IR grgd | AT IT-SeATad
IIFTATS ORI T | TANT AT T feg, Foarerd
grFATEESR AHT ATHT [Geniqaer dd Ifedrad 3 |

TART AT
RO 9: [qSell A9l e WoRl a1 dfq a=
TUH FEA=T T |
TR X G (TAREE, A8, aT TAATIH g7 AE®
dfsreba T YIS BTFeTqepl A= T+ |
XU 3 FTAA §H AT FATsGRI HATIH | HIdepl aT
TRTHT T8 ATUH G [ g |
- Ffg AET AR B 99 I T arR(@r
HTTRTeE) T GHH! ATl AN A= T |
&fq qUHl AT HEhdl FIATH ATNT SHE
ST T |
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AATCAFT AT PR Faet faaafarr gora fagei

- (g TR 3cie®s MERTHT g T 9(eqg
EILETRC LA PIIE ERE BT SEC A
AT Jed AReET W fod Fag ar
qreHe AT fo AT HETaqul Sfd g awg |
AT qreuEr AT gH a1 gH AR
TIEAE® GUT a7 Jiaeema= T |

TR Y HiTHIe AT Ufeds FRE® UF #9 G
HPSITHH FHAT HYH GHAR=T TH |
- i AT BF 99, HEAr IR fHArsT W
qileE AT qleel GEAl ARTET FHearsTear
g | Edlg ®aeEd SRS
TS T |
TR ANTFAE T GHEAT qXAEE AT
AT TR ETSUHT AETSTHT A T |
o1 TH IS TET |

EEERS

LG/

= 9
EECIES

qqY AT T |

TTYeH FITHT G ETed T & G T
firg avaer fafe=ra T |

TR 3 AT FE A |

=R ¥ GEAT HUHT 9 e T 84T EISd 7
qrerer q@re |

TETV[ SHIEATE TTAIT TETA |

~ Wl Y

Il JTITT IR EaTITHbl AT el
areere qeg |

T MEEE® 7 FeIA Al AEE T
TITIAT T T FTATAT GBI |

EESR S
R &

LG/

g FHaERIR

TeaRars BRanefier et 3fHe wHa ¥ wmatas wfaaa
A AafTaF faquaare SRS HeHl AT Aferd g7 |
AT, B (T3 AEH afg Todqwelrs T9er
qHRT TRATS, (ATATT 36 ThTg TwaT ATeh) | TAATE
e ¥ ol SISHT ISR M9 | T9 75 (a9 fadr
AR TS GUITT qlge 7 e demss |
wga facaten fas= dafg &7 ufq @5 ggfausr am
AHG T IHT GHA BT | REd fae eta, @
qiepuepl a1 2ad ANHl YeE®m Haar [a=r T
eI &g | TUlgdeed g9 qHIH] HiaiewmdI
RIAT Y a6 (bt T gieoa qef T Afaebea Bal
AT &7 | WAL 3T qefelts (SFHareqds® Rargee



MR g awgAT fagsia Tues | 3feraeEar TR
ftheezeg® aiF S e T/a1 Aedligsd ®q1 q60
TS, |

AITAHT gfede

FH 003 HFH FAUTAH] FHI JeId HSATAT el
TeTgAaTE greT | Fordr qeird gidtd 4 e a=q.
T gleta fadn | TarerHT Ieqtfed Fen geitad i
TUEARE TUH! faua e (Ferad Tafs Tarer
FHIF] Tk Dl g 003 AT T qelg q9i
TEHE JAATET T 8T IaR TodR [amaer 9T |

TEHT, A T dieg feh qoR (T T Oe) T
F=Iq: SH TOREE YAN TRAT | THE FhI Ied
[SeTe®d Frliad Jeiy  HUEvasdl gire T
AT AUTAT FRTHT TOEACHT AR, HrATeweehl
(qTE sEw) faEr geite yfafs gq ®wAr wfeEr |
ferdl gelgars AMH &A1 AIATSAHN AH] BRI
FUFEEAls q@dl = GHUR T=Adl gl arel &d
S=aT ST HISaT Sf@Al | Algetehl THIAT GfT @ =<1
T TS =R qeA AT fAeTar F g ¥ e =R e
TET WIEET &7 | TR AT TSEAHT Tedg brgehl
YA ST GoIA1 T Hed ARG 907 TUH F |

AATAAT FANT & fafe TPReT Toukes:
ETAATE IoaATad Ao Teds:

Fq 3003 H greHgATare ufedl grdare =ed AR
TR ATSUHT (4T |

HITT Iool TRT AR, AAT THTEE YRIFAE BTH
e Frgaeadh! TATAATR] ATNT TRTETIHT TART AT |
T YRIET ToqR qIeewd dl ToRes JanT 9 |
AR kAl g4 aaEd deqg AfETRr wH gHar T

o 3. TFEMIEATETE AUTd ATSURT Uledl Joa

I I (3030)

feoF o=

TATAHT GH Teves ATty § difaa Ferr fewr
TIRE® (T ¥ a7 [e%h) Iuaed fqu | a¥ fe=r
TR STTHT FTehl HHIB! BRI THIEBRT TN
T faTe

farT 3.9 TUTAHT GANT TR &7 SH Tea?
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TH TR

afedgerl &HATET 99 g 9 DENLAB, UK are |1
R00% AT gH FeO¥ ATSAT | Iiedg HEGHH! TRI&ToTer
TH Je9% FET FATIHIT T FART T AfeTar @l (3
TATEHT Fhl: HUH S, d, TAHT T AT, TIAHT
FHT JUNGAHT GRGY) | AqAHT FEAT =BT H
TR JUAed HUH(g Ty doaTadesnd gH Toqid
TANT ATATTRT B |

MY &I ToqR {9 I T g9 U qi
TATTAT ATATAd Todr Hige faero Ry fataar afaer
TANT FEl & Tl B | AY, BT I Teehl §H TITHT
Fh! T TR =RTH ATHR AR RATAGET TRT
af qredTe WA ST GHET qUH [HEIdT B |

HTHATAFRI Tl HIGT TAT ITAH T TATK FITaTeent
qATT ek THE FHETH] BTH] I TOEARHT AT
FAR T BT | TAH THE FRUATS (AT
LRICERIE IR

- FUFEEATT kAT g FHIET FieAl, dT dTHRl
FAEEH (A | FITHAT AT (ARTHRT FH) FH
PRI TAR AT FH T[UERH] FHI HTRR
T |
TAUFS HAeE qbadls T TR |

- R TR ATREREE W&l b Bl U AT g
T T (TATH, el Ty FoaTadhesd Taehd!
TE Tebehl FEATS RIS 1)

- feler &Y ufg feat ™R FH wdAew afeqs dA
A T AT AR EATT fedgel AT gEe
ATATHT Fhed AHTAFT FHAI AT T |

3.3 WHw G

A FHRHAH FeElad 3HE &1 qaiy wEd die
FTIT A=A FHd T g a1 T AT T 2red |

VoY

IR ANTeFE® THAMHT T T FATLNA TURT T FTEgATS T

AATCAFT AT PR Faet faaafarr gora fagei

FHAHAR AT [THEAR Gersidaes SaqHl avh
FATHT qATIT B ¥ aeires qordwar araraworar 9fq
FETISA | T YIETHTAT BTHT ILIATTHT AT BTHICT
FHRAAATE PRI YRR AT STHT THATS, TEHT ETHT
IR AT TG FTATH ATGATAT BRAT FHI HIGRT
E TG | FHET FHEATATS G a1 dgue! F6!
a7 fodr utRardfg FRHET TR TE digd =R
BIAT qRATET TRTH & | Gfae g AHIRTIw
AT FHRAAA BISgIATSg < T AFATHIUAT AT
I e (Shitwan,R09%) | RFERET ®9HT, I8
TP ATNT g =0T GBS ATl | qigeal ALAIH
A FACHE AHF H9<SE | 9, wEa foqafew
JOTERT Bl T fervaAT FeTTerehepT ATRT TATq T OIEAR
THY g ST ¥ qFE o & |

HHFeHT WAHl & Bl?

FHAHA UF Hedlias . HaEnasH  (Catabolic
metabolism) & AT el T eI IAEd I
GEAAIEEGRT el TUHl AMTpes NGB | AF
A AT T=II&T, I, ¥ 9 Hedqul ddqay
UTRATEEH] ATNT oAl YT T GeHsiidaeect sl HUH
ANTFEe GTATHT AN ITANT TEGH | GeAstrae AT
FEASE &l A AT Y g | AT &9,
ITANT T FeASIdeedls aue 9 JART TRTH 977
g1 | 7 UARIEE AT AT, A7 975 Al gamT
T faiad TUHT d= FEAsiaeE GHEL TH ATIH
FIHT YA TTRG, | AT ETHT AAHEw @I Tdh
TR A=HT FE AT vl T A he ae S
2 | THATed, Fel GEH Siaeed Ude ardragord T
ARSI YART T ¥ TRIfereh STcTaiurAl 3= ANThee
(@ ®HRET) FAN T S=H] GTHTIAT T3
AHATH [aFE TRH B | Gersiideedls (qrleeee

Al AT a1 JANTH ATIRAT AR T el

T |

¢ AT AT o ANTFewars AT ATNTFeEAT faaTsT T &7 | 41 T $9 I WSS |



gfafr, fadeears 399 fU= T JIETE STARTESR ¥
QT GIAgRT 9iq aified T Aihes, | (TART aqHH
Jafd ¥ I=Id HHEHT @USHT IH A 9T SAHHNRT

AqMGUHT )|

STFRAT

HARNAT FEASIEe®E &1, THd FH Slad AT
ARl AT AfF WA ®IH B TEGA | FHR
FHCIAH! AT AT F TS ATRNAT, ATATAT R H
Fmacfear ¥ ufafes ufae qawwr a¢ ITded Heedqur
SATRNAT & | ATERAT T IAEEH HeTAIASH TAR
AMAFHT Iei@ G |

X
HEA AT Tas?

FHT TG, fafaer FEASIaro™ war 9T qrHT= el |
FEASEAHT T3 T aX-oan)) SAraiar T wA-g4n)
ol

AR 3.3 ATHTT SATHAT T [q-eEed] HeTaargdes

Main Substrate Main Metabolite
Name Acronym Type (Food) (end product)
Lactic Acid Bacteria | LAB Anaerobic Sugars Lactic Acid
Malolactic MLB Anaerobic Malic Acid Lactic Acid
Acetic Acid Bacteria | AAB Aerobic Ethanol Acetic Acid
i Bryce
Rl o @ TUNTE® ST I Aehled T A= Gl AT
S A A Hremew R A e 7 iy e HEATI S | BT ST AETAT GEare
N - AN Ioei@ TRTH G |

Sfed &g qHeS | gl SARER ATIE &I

Y ¥ ATEEIAe ®IAT IoAed GEASEaEs g |

TUAET 3.3 T AT ¥ [TAe®d Headgdes

Common Main Substrate Main Metabolite
Name Species Type (Food) (End Product)
S. cerevisiae
Yeast (Brewer's Yeast) | Facultative Sugars Ethanol
Sugars,
Sugars, Organic Acids,
Polysaccharides, | Mycotoxins and
Mold Aspergillus spp. | Aerobic Proteins and more | more
I Bryce

W geEsET F fAfed sreET Suftad gensiaeed fafay aHEmEETs quie T gANT Afe o @ o




AT T SAATHE FET THRTHS (FTTATEERT T (e
Tl A AXEE FHIAT TS ABRICHSE [qTaEse T
FHEead B (AH, 09%) |

T g geAs IUredd WU afq @ sfta e
A T HU AURETH GRATT BT | T AT g AEH
Siraehl F@aT ueg | BTl fafa= "Tgshiiaad Fedre!
afg 7 it FRECAE IR =RUeEd & ¥ |

AATCAFT AT PR Faet faaafarr gora fagei

@M (Lag), & (Log), Te® (stationary) ¥ dF
(death) =RUEE | (qAH! =T &) | Fel ATLATH,
T3l HISHIAF! HaTATATSE AFIH Feadd AATq @TAT
T TFS, | IETEHT ATNT Il SATAIA IcATE e T
ufafes ufge samHafare ufafes iae sHTSE AT
ZIHIA AN ey | Ufafas ufgs J9R Idreeedr
=T I AT 2T |

farr 390 g NEE

Log phase: Stationary phase: Death or
exponential plateau in number decline phase:
] increase of living bacterial exponential
) in number cells; rate of cell decrease in
= of living division and death number of
& bacterial roughly equal living bacterial
S cells cells
L
o
£
=
°
£
£
@ ( : ) Lag phase:
é-; no increase in
number of living
bacterial cells
|
Time

G Lumen Learning Online, (accessed 2023)

3.3.3 fo FEHT wHAEEA

q FHT ATH GRS FT AT FAATEE ATSSA |
FHT @Al T &AW fafag @l ardERT &
oo fafa= qestaeed fawraars daea fa

\n(\

TG, | AINTAAT TRTHT T ATTAHT GEHASATATIRT
fafaeareTs & AT g5 auHT FqafeHr Y =
THATE® Fgad TRUH faar (e te &« 3000) |
JAIThAEE  aAEEA=H  Jed@rd =T

9% H“"I\NH IC'I HIEAHHT \'S‘il("’vld H&H\ﬂlqﬁ@fbl [El GIUCHMIS G“-hld@, | THTITAT ?‘Tlﬁ‘fm W W q ?QHE < | Th
nﬁaﬁwﬁhﬁaﬁm?@awﬁmwﬁaﬁ?ﬁm|



Tl U | ATATEROT e GEASETIAT R
feraresr @it aul ar @dl SHeedl Hedd
[T | IRMEXUHT AT, AT F¥aiegd gEasiao
fear (Dyella) w@¥ fafauerr wem g=R AMETHT W2
(F3,2095) | HAB AFITA AT Tebehl FHI HATEHT
Foataer  Aferdrr - (Klebsiella Oxytoca) ATH®
ATHRAT T=R AT e, (Pt gETaer; A gfeue.
R00Y) | FHRTHT gelTg Tleg T FoTeae & TN B4 qi
S G HATHT TIEUA | araare. GEueiaes
ek, FH Fd AERIEAR T& a1 FdAs Tl
GEASATIES a8+ bl greg | GeRSaTehiaade A1
¥ feidfger gegd @i o 99 g | [A-AREd!
FTCHT T SATAHIIDT AT ALATT I @IS Q0 AT &+erd |

2.3.¥ RAHT BHEGA

[oTaeT oRTRT g¥ep TRATaSiAT fordl geire=ehl @i
fawmifea wiftwer @ | a9 IEeA HA Ui rEifEd
@ @), AAfAd FHAEAE SN &1 | arstT
FhT HAGER! HALAT Teqg Hegal FE TH FH 90
FTHIR ATATRA M6 | TG qqLT EF G I Fad
fatepl el TUTHT HAHT = Ffed Hifdd SIRTAT
qfeads g7 9 | faudfs qend FHT B JTET qh
afd T AHET AT Bl | 9IS, T GTeRidaed
a1 el YU whl GRS IERATHT BRI Hal
HIEATHT FHEAT &7 | BHadAHh ATAT HhI GHS
Tfqar &% AR g7 | Il GuSHT gHrSHae v
STERT fGgURr B | FHET qET AHATE GRS
THIHAT g | Th R=rd TFRE eHsiaeadrs
faTee! HeTallearsTHe® AN ATTLAH T T AT
UASE | FEdl JUlfdd il TFAT, ATEAT BTal
g | e exudle HATEde SR as] ged
STFT B dTeg, ([T, T Jdies 2005) | Fedr qeiea+
fafg wwar amfer F9Te gellgde®d A9 FHA I HEA
Teegd fafges AIATSAATT FIE gL T IUIH]
FOH FAHT FHEAT T | T, A7 Frfafaes any
THAMT AT ATATSTHT A1 SGHE F@rsirar
eI, |

3.3.Y 9feus TIRTPT FHIFT FHre T
qTSTHT (U TATH a1 FHT FHRP[ Frad?) W A, |
FhT JAGAR IEH TRHAT FHEAT RS
(FETHTT) BaTS UHHTT IevAHT AT TRTHT &1 | I
9900 T 9500 H FATTAT AU Fordr geiea faferer
Fel URTATF TEidesdl a1 @ TRUH B (6
gegdeEeEe A1 fatd fae TR 915 a7 aRER a9l g
HIGHRT AT IASTHT 9T | Hel ETHT AT 5 TehTH]
forgr gt f9U | qTeT YT WUeRT STAEHT, UTHIAT
SATSUHT ol FHvead &l yafad foaar | oy 8% g9
U &TTETHT [TThr TN TRTH! FHT A[ATSAT 9T
af HHEIA RO AT YA TRUH U (S,
923R) | TFATE FE@@T HHAHAH] ®TAT AR S |
Teadalg agqaTs el TE@eR a1 ATAE garg T
q@Ttdeg | 9 faegar i aftd TereT At
TS g fag' Aiwg | 99 @UE 3.¥ AT JEaRK 99
STAHRT AEUHR G |

33& qEEl HHCEA

AT HHEATH], FhHIATs AISHT AMag T Teagara
AR ATARTR IS SATATHT BT 8argeg, | qTeirep
FHIH FRUA FHAE 99 ARSI gDh T FH aqrar
ATV IJUA &7, | YA FTHTIAAT ¥ HUSTH
f3al FHET gvg | FAEEY, FHMAT g7 GEAaes
T HeTAAsTHE® Hieh greg | IaTexurerl ot ufafes
UfaE SERAT (TUEn™ 9y gear geitad T fErEr
T FRIPT el FHITAT AT AT G GAR
STl R EHT 9T del UTgs (Bruyne, 099
JEERUHT AT TTAN® Tqdd  UiEs  SATaar
AEATF REeEAls [dAeEdl el AsTHER! AT
Al Ferg | q@aT HHredd TTHI FHIe FIAT
Hh GRUTH (&7 Fdg | Gedl FH-C Al hISal Al &l
fop a9ty 3 ATRA HET B TUST SRR
TG UG =RUHT THY GERATTS 8T T e |

3.3.0. faar wdvaEw

ferdl FHCHTAT FHIATE ATSTHT AME=g T ATETS

@ gv fag uE FEA WfgAs dEe R gars T fagers gars fawg S | a9 faeg s ufedt dioe wer der wfaerst
e | T fawg 9fg FH1 9 g7 Albrg T A% ®a (A [&G9) F1 FIEH qaT 97 |
15 UUAT AR SCATETAT Hoi THE GEHSId &1 | F6! TEaTHT Taicd Taeal &H AT GhRIcHE @TEAT TNEH AT

TF, T I=F HTATA APRICHE T8 AT, |



THEE T BaTe~ | Fordl FHeI AT ATATHT RTHT - ¥

AATCAFT AT PR Faet faaafarr gora fagei

TANTIATERE] Al 81, Wel ogdl T aXaABIedrs

3@ Yo "uar AR® (FATeel, R09¥) | TRl TdAeHwl
FRIAT 4-3 Afefaer qa FHEE e | T
FH TS GEASEAEEdl AT foA 1 Eed UtRAT
T Y geddce®dl HIAT FH TE | TG HHEHT
S TS Hed T Tag | FhI ANIH eSd
FHedd datgai aeg fEafe wfaers R R
T FHIA ARTEHN ATAT TS, | AR [HS(ehl FHa AT
Y EIUEH UARIG® ¥ a7 ¥ qehT qTTRHeET e
fer g/a | T e geefie afRrsadre wifad
T gHEld [qUgeas] @ve € AT 9red Afhes | qEH
fSTamor (HeshTea) gael IR TAT TART T | 382
T AMdeF TS SATIATH] (TR AN ATRISTAATE
AT AR g9 AR g |

3.3.c yiafa T SIHOr

FhI TIAHT AT BT [arq= JbRepT adqid ar
R WISTE® IUde B | BT qiq faefaes
AEAEE ¥ UTgE TART ARUHT SUERI-ATIRT  Teee
ITUH FHI TATEEE FARAR o1 FAfAd B A
TATIEEH] ATHR ATAR AT ANES HLEAAEE TATSUR
g7 | faviies a¥dl ¥ HHdPl ATa9gHhar faar auie!
AT fabrs T FFRmafa gra | eTerdT auewHT a9y
T ATSHIAC ATERB ATAGEHT AL h ARACH
T GART TRURT B | (AT FHBT AT Ao
AP ITFT &7 IYANT ¥ AT TRISUH 33 |
WA W R AEATE ATEE, JdTdes 3

I grafasar fagmg | ET, wWheE W faR,
UL T ATSAAAT AT HHE AT IUNERHT TANT TR
STl AT &1 | SUBRUHT TANTRAT T FFNT AR
F FA | IR AN, 2ATbl oI~ TART HTHT
AT W= AGHT I AHTZ A HEwaqw g |
SANEEHT TANT AUHT [ATq SATHF! Heal q@es
qd Jedfad B |

ferar 3.99 fafa= areiETe sver wiveas TTsEE |

I Bryce

T 3.9 ATSATTSHT TN TUH WAAT A HHAAT TATIEE |
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3.3 AT

YcIE TATSIH! TN T TGl ol T |TAT Foere
TS brgebl [Sied T ST =R TTs | der
fHeieor T FETEN AT AIITF AHT FHEAT (7
fToTS™) IHFHr Afdfeeh drell Tod TRUHI FHhIeT
ATl AT Wl TRTH ATAH! ATIRAT 7= g
TF, | AT, § [FATUTH T Ted TRUHN FhIe
FAAT QR ey eivres @Ra gamell, 9299) | el
ATIYAF T TITAER FCAT STTAT T F(ohes; |

qfeqg 5T FOITeT FAfaaie TF Fhad g FRIEH
qfeATr FRT foo wfae T A wo9H 99 |
TATHFT ATHR ATAR G[AF Fehed FHHIPT TRATT
FAL  TATSEEAT faaiora T el At g
THIE | A9, TS AHl FeAg®m U3l ATSHT
T THG, | AT BHvadT TATSERHT [qdTT TT
fTgRer 9w | TR I IEART AT TAF
TATET AThAT He<aqu 2T & | TATEH AR T
JATEEH FRUA Tl Hebeld AT 7 faerer T
FrAfafy gIS | TP UG 9 G@ITHT dde® ad1g
FHC T THATTH qATST I¢¥d gATe | dadhl e
T3l IATER faguh & |

AR 2% F=oT GeTdh] fafqeT STaTdTHhT SMLTRHT ATIIAEF HIATHT =TT |

Cubic Meter Volume (Liters) KG (Fresh Cherry) KG freshly pulped
1 1000 600 800
0.5 500 300 400
0.1 100 60 80
0.01 10 6 8
0.001 1 0.6 0.8

il Adapted from Cenicafe (1977)

o 393 IRGYT T F ¥k FHAHA FALAT AUHT ACATs g5 ATAHT (A9 TG, (e IRGT a7 of AH faef
YT AU HHATS LATTH] el AT TEATHT ddew [aeidl 75 | 9ged A1 Fordwar a1ael & |




e afvged wat dears fafq= wHEEA AaeaEEd
AT TEAT ATeEEHT 9T e, i qeged o7 of
& FearHr o fae deee WUE daeT TETeeEs |
T feer afeamr sER aftged @ FeveT U
EEE2 Il

TRl AT fifqe &Har WA Wewdqo grgd |
TgFERd gTg o a1 HHeadd A foaegHr
TR AN FHLAT Teehl Fhlals AN THAD
af fa=m T |

Fie GEASEaEEd] AT AT @1 FISUHT G a1 AT

ST AT FHT T [aqaTeghl geia favaera

TUTATAT ATHTIT: FHIAT T&T HHeadd TH TRTH
=g | FgHr 0T ArEeTE gHgArE TR BT
fer=mme RwepT aTge | FHIETS Iiw feTar HHeEATHT
AT iUl 99 dfavg | TR q=TaE A7 HIHAT
& AUHT FHT g FHT TACHT qi AT |

Toq TRUHT FRIATE BHCIT T [0~ FTHIEE
T TR, Tt AT el G, slTfead, Jefl, wAftaehe]
T TS | Big FqS HrgHT [FH™E ZATT g T |
A& IHET A9H] HHEATH TR FATHAAT
ATIRATET &7 | AT FhTATS =ETT=T TE BHveaw
MRTHT UEs | Tel HRUA &l A9rerdr oFd e

FRIATS g GHY fovg A Afebaes iy afq wivaa
TP G T TAGF G 9 ifeH =g | AT
oA FT YIhRTed IR T G ST e | A
Fiqafead SIfear 9 i @e Jae T A3 qHS |
TS FHIH FATeh TR T FeAdATs G T qF, |

3390 HHAGFAR

EHRAA TATSIHT feoiigd T WU 9iq TRAqHhTg
AR o | IAH AR BTAT T TATIEEATS
ATAEEFH] A=HT TRT TIS, | Todg begdl Teeen!
Ul =RUEEHT JEUU g AHg | ol [Tebrell qebdieg
TATEE® TE=] AT TIE qIF ATITEE TATEAT |
FHL TMEd TUSH | TAA FhIhl Al ATAHRI ATRT
THTEAT FAT T SAT AT @ TER; | §-3% AT
U WAAT TATTERHT TART T Alchvs, T AT,
TEA, T TF ANMSUH Fihd TATFEEHAT FTA T GTHI
AR I Al | fhegwT 99 2Tael o7 ¥ Tg qawwaT
JET HAETNRE g Ay | THGHAT TATSEEATS AGT
qfehTer HTelel FRT I T A H q e
a7 AANTE® TGP IO ®IHT hedds | Ufes,
r3feg, ared T F UM e HEAHT HTH HEAA [T
Hraw ufg AT ARATE AT WEW S, e 98
FHAF! FHTHEH AN JET T9T T3, |

3.3.99 AUTTHT ®HEAT

FHI ehad AN TIR AYLIREwdls Ahary el
FHRT T T T BHEGTR] AN TIR T TeedTe (657 |
q¥ GG AITITHT, FHI Fele® AU TeasH

T qHT g |

gIgd HE AUH [qAT AR, GHRGH HHSATH BRI
TR g7 T | BT dY qfedg Frgeedl GHrSh
AT weATftgehert o7 /TRAAT TIMYAT WUYTS, a7 oI
g TTHT 7 |

AT HT B FATE AT AR HHAEAA S TS, |
Ffg arefve TR @ a1 a9 AT g ITIh q9T
g1 1 afs I I FAT 9, AT gAPT AT AR G
T ¥ T | AT fafor [9rermr y=tad @1 ot sar
TIHhT IR HH=AT TRUHN qraie [ oadrg
TTE | Afg BTAHT HiFersT 9T T [TEeH! ATATST ATAT
A, AT gAH] AT TAR G A I I8 |

HH T Gfeag Frgehl SOTSHATAR TATAHT Fivawehl
AT ATALAF THT FXF §7G | FHCATH] AT TH
e FH FATSAT 4R HUTelg f=rEl AigAEsar 3=
FETE AU TAEEHA] 9 HUSEF AN Hag |

¥ gq T TS gersd

gaTg T foeg e 9 dfedr 9e& gerg grhar fatg
famT geligeresedr AT wfe =Edae g9 I | AT
&0 T TS TeNUREedrs Hed g d¢ yfafuew
SUded B | UFl WRUA( fafd, STEHT Hedl a7 9T
T TMET & STFIEE ATITF Tad | T &1 Fivaad
AT RTATTRT qIHHT TCT T 2T FHRI g | AT el
I TS TTe TR T #gfaerst gaar a9 9, o
fergar qftEdel @ 9= givemg | 9o faeg ar stesa
AW forgAT qRTESdlg Teigdesed fara fafa ar
gtafa JART T FHT g7 T |




o 39% 99 3095 HT FATEHT BHEIAUS TS
SATTAA] FHT Hlfae

I Bryce

3.¥q giata

FoTwaT RIAT gfafer TH=epr s gTael arar qrereRr
TATSTHT FHT TS THRT T 27 | A7 qTHIar dqrH
EATred TUH! HISHl ATSAR! FerIard M, | T
FHIATE T@TA T % FHIAT WA (Thidg) TeanT
TS Al T FAfaSdrE 99 dfadr aarss | 9
JATEF IAEEH], g ATAGEHT T WA Iqrare
A =ram Afedar @ | A AHAEEH g T Tl
TS FHIHl HAGT ATIT ATIGEHT AT
FHETT TATE @Al 9 89 geg | BT greates
AAEE UAcd ATAR bATST HHB AT TART
Mg | =AAdes qd [qv gdM Wl g=g T Fhi
FaATST ATAACEHT FISHI FeAd JE=gd | AR aT
FET TFcd HUHI FH GIIHT FoRR A5 T Eodbl HH °vcd
qUHT FHT W@AIaF I AT IRR T g7 |
(TRl AR BFER) | GTUR FHIATE 92 TSeedT
faaTeTr AT AT FHIATE ATAEEAT T3 (4573 |
A AAAEEA FhHIATS TFAA &FAAT AT T qi
FEANT TS S8l Fh e Ad T T Al
gATg TH ATTACEAT Fh1 T ETH] FHT T AT
& wiF T AEE A\ =t A1 fafuer FEer & o

forar 3.9Y Ul qTEHEATS Tcaehl ATLRAT TS T
TART TR ATRTE =T |

[ == LIght heang

]
I /

2P

el

G CIRAD-CP as shown in Wintgens (2004)

T 3.9% TRl ATIRHAT GaAr3d TART A Ufes

Il Sucafina

(AEER: FTEHT FATh &ITH] AT Tcd  [THATSTehT
AT gelTg =des AR THE)

gaATS ATTAGEH] [dehed A=d gaATg TH JTHIEE
g1 1 A AfeEd gare T IURRUEES! AT
FATSHT ATNT ATAT SIS [THII T IhE HTH ITLH
B | U3l fesredaT qdT =R g7 STAT HHadd
TRUFT FHETE A TRCH GH AT T,
THTES T & g | 9 ATEAAF WA HA AT
21EA, o YPRATAT TART g9 9Tl /e 9fq gerss |
qE THEA FHM IROTH FEE T d TEARE
(centrifugal) I TATT & |

FHET WUH! FhI Hrg TIRE JYLHT T Fichra,
A1 FH THeATE [ApTier AT AHEIRY JRbre 3=
AT gATEg | (W@l [ohad Fhieme  wfadsd
TRUHT TS AT TG T T STHAT T3, | (TeAehl

UG SUEEHT STHH! ANd AR dge el I
T ®IH] ATAYF HH Uk Iqded qaal 41 Fh!
g e AGYTHT A9 AATIRINE g FF |

JIERYT TETETHN B) | AT FHI3A SATdie<h Il §ersd
I e TS T TS THT TIAST | T HISATH
FRI I fafy gawm= 3 )




fara 39© AT gRT-aTeR

. Penagos Youtube Channel (2023)

FIATTATHT FHRIF] FHEIT i FeATSH AT FAT
HURT Tebl ATAX |

faT 3.9 ARETTARIET AT RE SHATE TTHT AT
T WA AUR! THINITHES

AATCAFT AT PR Faet faaafarr gora fagei

wifafar gae g7 fewafacer s drefua fesea &,
SEA gATSEREAT FHT ARGAAT I T G |
U AR Ber3A AT IR0 GART g | geiifed
FRIATE STHLIHT Tecdl WNTHT T3T37g T A,
FAT (Auger) ® Feddrd [&hd JUR IF&AT ATl
TETETg | Tfedg TRTHT FHhT [T ITHTHT Grerare
AT o STwg T SITATHT FaTSUHT 875 | a9 THIA
FHHT TATEATE AN I T ARG | BRI FTHLITR]
Aol ARTETE (b, Aol T [AITHT RISt ST
TG | IS TEHT E @fd R TSt g
FUHT BATIAH AT AR JaTe g+ Ffasist gars
FRT WG ATHT GHAGEH Vewg, AT F qal Tfaerst
geg | Hiad T &l @ FHg A9 AifHa s |
gfe 9 ATHT GHIAHEH TR THHI F T, TEHE
TTHE TE iy | (TAATS AATT X A HATAN

T Origem Do Brasil Youtube Channel (2021)

FifsteraT AT S AHE H3TIaReE [qari |
afer 3 o s f8igd (internal perforated) fere
ey |

¥R A gerg #H (fevgfaaa)
forr 3.0 wifgedr yare fergfaerey
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I Wintgens (2004)

TRUATAR afqued ¥ faga #wg) | T, 3fEa
FAATAT T Foared THl GUHT HITAfdR JaT8 g
ferafacrer gettaears Ik dmare! THd & 943 |
ot ferafacaves Urn wHAAAH FEHT TAN
vy, a7 IcATeAET ANTITHRT ATIRHAT HH-Gg ATe
7 ufg T TEAH AR T Alheg | TGS BHRIAA
AT YR T Alohw; | BHFE IS, ITeHeHT F 9
Hferst Al AREH! AARET THIE | FHLET T
ATe AT ITHIVT ART &I FhIAT DTG FH g7 T%5
T RHRAAF! AT ATFITF A THT TG | HRATH
¥ qfeug Frgewdr, A1 AfEH ARG geigd TRUR
FHI BHCET RS IO ETAT &7 g, | T
JET [&THT Tebetd TR Fhih ATTe®H T FH
T Hed 4 945 | B ad &l SATHAe® FART TR
TATFETET TEATHT AT g0 | AT geTgg HH=aad
MRUHT e HATIT AT Tad Al TUER (=0
TIIE, | (AATT X AT 9 X 97 AT TRTH 3) |
I geTaFEEET AT AT fefaae™ UF ek
fqepeq o qrafq, dfeer gowd TRUE FHEATHT
IRUTHA ATEHhl @R ol g1 qa97 T T9 |




AT ATIR et

TF YAgdd AfAd ®IAT fSHMEee a1 HHeead
T forr el fafverd deewEw "Rataa Sif@w T
qIIRATS TR T |

YR EHA

qaATg TATST a1 =ATF GART TRTHN &€ a1 A5
qATSH Tt Ih FHIgRl TTg 9T [a=R
T | TS 9T TATSAT & &l A ATel ATSsiehl 2aTsT
T TG | IAT THEAS FH[ AERIAR, AT
T ¥ Aebred Fewar g fesred iedds |
A GES WgE 90 i wEeEd dArses gl
ATFRFT &7 TI3 | I(G T AAe® JART Mg,
A =ATAAR] GTHAT UHTT q&l FHE AT TATSIH H
AT SRTAR EA9E, | ATG g T T AT TRTH B
T HHCITHT TANT T G TATEEEATE g STAT
FH I FEH B T THIIH] ATHR (AATIT TRATE |
afg TF ATCHT g SURIUS AT FAAT T TG T
Fel Fhiew AT ATTTRAT A=l ATHT THIATF
T 99 g | At wied IHEESY WA s ¥
FHEAT TRET T THSH ATHR T &THATHT a1
T FHPT IS | THTH! AT ST a7 feafaerer
afer gen nifewer ggaq 19 RKe@m@R (reservoir) TART
TIE | AlE feAfaerer @l @ W TAIE TheHT THEIT
EG | THH FRO JUROAT FHT dEl THIATH
T T AldeH 3 I g qHg |

3.¥.¥ HHAEFR

TS TATAGEH] AN HITTH FHL AT GUSHT IJoold
TIRTHT AT FFAHT FIATATT AT T Afehess; | ATfereh
ATEREEH] AT, HITIRT Teq% GUSHT Ioot@  TRTHT
AHAEIRS Frafaly @) 9 Afeeg | Ifaa wEq
FARET T T faTarer fgees ¥ fawifaes
AT T |

3% HUTTHT gy

TITAHT AT ATE BT g HH IR Al
AT TATHIITHET ATSTHT TR, | qreive Tfaersiane
Aeh TIUAEH g1 =Y a7 9 Tdeh g | JRUar
ar=He (floaters) @TE g7 FHAT 237 |

for 3.39 9= ATSATHT HUSRU TTRUHT FHIhl ATH
oo =REs

Progressive deterioration
process of stored beans

FId: Othon Serna as cited in Wintgens (2004)




ER S CACE |

FH GRGAH IeeT  FhHIAre WISRY T HAf=H
AT TNT TR T & | Tebebl HHT HAAT <Y
gfqerd 9l /AT g7 (Wilbaux, 9%%3) | a1 3=
oA fa@arel S0 ¥ faare a1y ITART 91
qf FRTAT ATIATTF FLIAHT ATNT T FTATT 8o |
Ifg FHIATS UL HTAT T4 (G AFGH FH g5 T
[ag ! HeTalaoH & &5 | Fhichl [a3 Sifad e T
TS A 6, A GG | T I Ferare eve
AT A9 FHH [TIH =T AEYAE R FAG |
T =9 CATAIYATH XA [T 99 g a4, T (a3
fArREeIeT TUEARRT AN Fewdqul ATees JTHNET
T YUk AT YERT TR | A7 9hRAT =hiT g |
I= FEIAT 99 AGAT gersd Adg | A A
FRIATE GHT ATHA T 47 faua To Sfawer 7=ars+
I3, (AW, R00%) | FHT JUSRUTH! ATNT FHFTIHTRT
v ATaEugR! AT Q9+9 giaerd FerEr smar' 8
I e EIIATR! ATATHI, FHIH! (a9 AUamdRd iRy
TG (FH CATAIYATH ATtg) T AWRT [OER qAT
TGS IT FTIH TEwg, | Feraramrert yfeerd o¥ #9 g7

AATCAFT AT PR Faet faaafarr gora fagei

SIMEH el g T Fhihl T8 I A a1 g |
FHIETE (AHIAT TETIADI AN FHI AXAH] BTATH
qT " STHAT I |

3M.q AUIHTT T AIAET Argar

GH3T ATt fafa S¥el AT BT dige JTaHTA
T ATtEE Argardl fageiew SedE | gEitAeR T
EEUTHER A ATISHH T ATUTETE ATGATRT ATCHT SR
T AH | BTATH (A J&T TH SHAT ATHTAT
ATHRHAT TG (BT qTIHT Far ¥ =T gar arar
FH: [a&qiea T FE=d g | STarHT TR F-JIAT
FUEE grgr A HIHAH! A@Te 6T qaad, [aves
BETHT fiemay afeRest gl | Fie (Ul arafers
AT Fag | e 9 AT w9 grar ofid faeg (dew
point) AT 9 &g | o fawg wiehr @1 fa=g &1 sief
EET 99 qIHIATE FHIA qaad | (g TEdl gvg 9
qITRT dATITE® T @l (saturated air) T Afeed
I YETIHT STEAT U I&T Fich; | IT &TaT fa&di ¥
ATIHTAGRT Hepad AUH d (AT d&d Al |

o 3.3 WUl Argar ¥ TRUer Argar SRl fea

Temperature
Drops

Relative Humidity and Absolute Humidity

Temperature

=

"'h.________,-ﬂ'
Relative Humidity Increases, Humid Air
Absolute Humidity remains
the same.

Rises

'-..__________.-"

Relative Humidity decreases,
Absolute Humidity remains
the same.

g collegedunia.com accessed 2023

9% [HSTeT AT ST AR WO TR | AHETS B as T T IAeTad! ETHT S TRUH §75 | SATEXIE AT
qoo frar afaT FHE 9% ATGaTH AR Qoo fFar g Fr fad frd Fhea 99 fwar o @@ SeE |
Ele) BTSUITHER Uh SR &1 S &TdT a7 ATHehl STgal |19+ I JART T |




Al IR qTAHA T FHT AR AUETH
ATATATS e farue febaifer ardrel sohifaaert fereams

AT AT FHRIHT TUEARATE Hewa ol € I+ a3 |
fafa= TRE=HT WH TN gers AT TTehide Jaraars

315 FH AMwg | GHSH Thd [oreae ged FAT 9k

ETATHT TATATAROT T | Ufed F = Arafeqss smgan
AU TRaSTeh] BTATHT (=11 Fhlehl TTAT A& T AT
ETHAT §a | ATeTaHT, Afs Araferes Agar oy = g 9
FEI BTATaTe (e @9 9Teg | F6I searagad
HIGYoY Feded A1 “TUAAT (FHT T ATATERUHT TS
e @) TIEER AT AR @S | FhIEl UHAT
@ favg &1 STet T e Argar IR g AT
FXILHT ETATH ATGATHT TqA g7, | TFH HAAd
FH 7 T (=W ARG S T T I TS | Fhars
AHL RIS AR] AT JTIhe BTEATHT el = a9
TURAT fag =T FH g Tl gEREd T AETF G |

F Ieledl 8 AT [0 168 | f[Atq= IcdTedes, @rdr
AT I A GHTSET FeI Uk AR fafd aarges; |
FHS Al EATaHT Tk IRITH FHATST datd
g | A AAGHT FHIH] qTIHH ATATEROET aRTe
g 9FS, | TGS gTaTes Fhiare e et qae
S E, | Faeaea foreme fag fauadr @& fa= &,
Srerare e wew utRar fedr g9 ares |

WH TG | TG ATHT, FHT aILH] ATATaRITHT
eAATAT T Hag | T FHI AU ATITEE

ST AT F=AUTHT 28w, TEE T (e e
FH AN @A GHg | AIHH T HUETE ATgar el

Sel@dd ®IHT qRaad g 99 A1 Feqedd el
foream arlr afvads g5 1 TET FROS T eTHIe
FhHIAE 9% (TR TRAAIEE GHEE G qig

e IRade®E faq ¥ AAREEHT T Hichrg, |
QI gAfarad dIRE Had Wy ¥ (e |
TIETSATEF TAAN Hfd¥ewg, | AT fardr qudfe, gfeadr
T3, ¥ ATGAT 93 | OTH IaTSal dTThH Bt age el
ATUTEF AGAT A dTed | Hewa Ul HIEH qRaddes
ST ATE AT AU FRO T ICRATHT AT FA~
B, |

ATIHTT ¥ A& AT AT HgTies Fhl qhrs
FHT &30 [a0F g | FH1 GBS THATHT I
BTl ATGAT WU T &l | HRE agd | Hid
Il TRUH FHT 4% a1 9% P Srsus |
7T FRTHT TEHT AT FIH GHE gaT | Afgpaw
foreaTd Ul AERATHT FEI GAGHT X Gehell T
AT g78 T ATl TS Alhrg | AT HITH
aTT (capillary water) AfF=g | Fh FHTIT, FHIH!
fog W 99 FSET WwWH TS FerST 99 FeAl
Hiews, (ATHTIAAT FEl ATIHH /Tedl ATafeTsd ATgarel
BYAT) T 99 FHY A0S | Teebl T 99 b1 BIAT T8kl
I g9 AHAAIIAF EASAHI AT, ATGAT T &
FhIH fagd fafy anrere Fwew fager aifa ar
JATHT A (TR HAT qwaT TET & gad (AKH,
R09%) | YIHTITAT, T = Aradr 9fq =ver 0.4%
a7 FHA U, | AT T HH g I I I a2 qwaT
G B A BRI AHAA BIAT g, AT AISRY FHIHT
fereaTe el qIST H |

Sfara afverer FUgRe U FT FE@dw g7 | 19%
feream et wwTAT Fere de S AT g g I
FAR=ar 99 ga7 |

39 qfafyr T ST
QIR X FIHI

95 A TATEIHT HeASRT FHI TAATH ITHUEE
fTeTo T ! FHSH ITHH feoed Tdwe T
AT AUl BT | TN, Fhil Gl T ITANTH =ATT
@ T FRT ST FA AFITF HIAG ATTH T
T ATAAT FRI GEST TRIEAF fafer T b agerg
FEHT F FHST 21 | BOd [aoqata gt ar fafer
TR A7 HIATT A (T TTE, S, TgebT AT
qf TART TERERT G | FA GEIAAT HHT GAT T L
e ATCHT § s fafa SR e Aravas A
THE A THTAFRT Tl UTT | ST JATGAHT HHAT
FRTATE G FAATAT ¥ Ghreg | IR, THAE FH! W@og
TEART AT AP VR T I, | AT FHT I
[Tl a1 ARTTAT b1 | ARTTAT Ghr3aT AT
FHRT FATET I Al T 8134, € AT Zell HATET
FHT GHST (el g1 T FH AN T dAH &l | TF
ARFTd FHT FHRSET AR YTRIAE (ATl TN
TR FhIETE = gergeg (|H, 09%) |




AATCAFT AT PR Faet faaafarr gora fagei

forar 3.33 Sfae IeTIAT TEHT BTATH! T7a= ol

Capiliary
watirr

waaner

| adsorbed
WELET
paly lypers

7 Adsorbed water
1 in i Lispers

Constausional

It Borém (2014)

3= P,
3=

M.C.,Ib HpO/Ib. dry sokid b

TEE FTIFET FHI GHISAR! ATNT HEHAT 8¢ 477
T B faw HIGHHAT IR Jad a1 e
SATAE ATTHT T TLHT FRICTS (g @ra ¥ A
T FaTeE® JART TG | (qdAH! drer gqard) | ar
T3 faferepl AT 7 AT THRT AT AT GBS
HETT (AHIHAT ZET el &9 ¥ GHAd T AEedE
I &1 | 79 THRF! add GARATH 9¢ FHI FcqTa
T TTEEHAT FUAH G |

fersr 3.3 FWTVETHT ANTHAT FHT TS TANT RS
T B |

I Bryce

P 334 FHT BT TART TR 298 qUree

T Bryce

P 3,35 TUTSTHT FHT GFGH
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TET IR &l fqeaai fREr qerer saEdedr e
ferTor Tfews; | GRS Ta AR gre I FhTHN T
¥ Wi gETE BTAT YATE S f8eT GaTsT AEAnT TEH |
AT FHRT HA A AATHE AU TAT QR TG |
AT A FHGT IUREE Teal =ASl [qUd AUH
FET FMEEAT GIF HIGHAT SIIH 8T T ACe®
faeafra wieus | (@fEr: FOTEHT gERET SRR
TIAH! TANT, RTERqT TS/ J=0E S |

fera 3.0 ATIATISHT U ? 2 iedal Fhl TH3
U7

I Bryce

AR AT SGQR JqeAT ghrsal FAAICau  srawer
AUH] TeIghesd AN a1 GHGH ddd axay 99
AT ¥ qd-wET dEEEE A a9 9dg | A
HTAAEE  TUIFEEATS  FHI PG ATER0
e T AT TG | FRIATS qUETE AT TR
AT, FHST TRE® AT ATTHT Tl g ATdieTsd
ATGATHT FATAATS AT FH T TG | ATG ATATETH
ATGAT e o fa=gaT W T qHTH FHAT e
g FATEAT &5 | ST UEwd AWl T FH AG
FHT TSI GY ATl &7 TISH | Flecirlel qoprse
TREEHT ST QT a1 YFITde® 91 grgd alich g
FTAATHT ETaT el ®IHT God FHE AT [dehodehl
STAT feT gTaTaTs FATHT TRISH ST G@Tes i
AGURT F7 |

> A

7 3¢ U FEE, GEATAT WAl SR, HarEdar

I Sucafina

FHRT GHST TAHTT I T B Gfafg AT
STFUEE g1 | FHEST ITRUEE AHEAATAT T35
FrETHT FeTERs, feaw T faefier | ga festrgwr qmar
AT FHIHT U1 o SR gareeg | a9 qenasars
FFTI GRATHAT del advd [Aa=uresl eHar famg |
A7 AfeEEYT YIRT TRTHT T JTHITAT Te9 BT
I RS | T8H FY Tead A1 AT, FS T Hleel
FeT efag drgdre ek qaaTe afq g9 943 | T8
FETAE HH ATUEIH AGATH] AT FHT qrdr arar
HTS FHETHT SG T FHI RS HH e, | Uqerras
ferar graTemg arar erEm fHETSE | smafae e
T T8 ¥ FordT aTarer fasIorrg Sqaved THmEe <
IfegewmgRT ETHY Mg | o SR Wa Fhrers
fofed wrawer Gifewg ¥ arar eTam qorare FhiE
Aol FAeHT 938wy, | Ia-godidad  SUREwHT,
FhIATE AT ¥ [AATST @ANAd TTH THS, |
Ta-T=afead grReT o= R feugaes e
Tk TATCHTATH  AMGSRRE, NG eadr  (IHY,
9%32) F ATHHET Af@UH “Guardiola” T | FAEATS
T IR AT 9 o | 41 SEReEAT J4l 39
g8 9 feal T amar IfaHr gv8d | 9t e
SUET AT=THT B8, ¥ FISTl AT thelrg, T A9,
frie® gHw foge® wmha atfer Mg | (@der
qfeerzar 2RET S |




AT AT FRT FFA faqafegr geie fevaei
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I Wintgens (2004)

3.Y.3 QIUHTHHT TF AiC

TS qrdtd S-Sl AN T q Jeraehed. GaHrs
JEIAT g TH BT T ARRICHE TAIATS HH
THHT AN ITH ARATEHE® AN TH qda | a9 At
Il TRUHTEAR (& oad a¥drs (a0 Tear
Afafeeh geiged FHIArE dcAldad I=A ATTHAAT
THATE TS T8, | S=a-aTTHITH GHTSATS Hh !
TR ¥ FUSRUl SEaq goHT fRmae e feafe
I AT qHISAT  aRddH]  Fhihl  [oa3iaT

FIRTHEE FATSE | BHIB [TIIHABT T BITHHT
TAEE Erg, S Yoddh JATHT T BIAT FiXeh Fiieh
FITEEHT TEATeId geg | AT JeTel FITHIEATS TTILHT
FATATARITATE FRMSH T AT 9 Hed g | ¥o feilr
Afcagaa=a WIIH! qTORAAT FHIRTHEE Faagd T
fafrg /aew afer fepmam | g9a &1 Jeeears
Al ¥ TSIl AAHATE 99 FHalrgd I
TF (Borem, R005) | TAFS FTh TANT TRTEHT
IYFITHT F T T3+ TERATAT wo feill a1 +u
ATTFRAAT AT T |

for 3.30 fafw=T ATIRTHT GFEUH FHIF ATSeEd eohl HISHUTHE® | T @ ¥O Hleqad, a7 : YO Al ad

T4 o AT |

I Borém (2014)

.Y &THT

FRT FHTIT FTH FHT TR IERATHT FeI5TwaT T
W AR FH B | HHGAH! AN G BTH a7 oS

FEEEHT O AT &7 WAMewg | T FRO GHST FTH
IT: TUehEeh] STNT AT 81 | SETEUIT FTHT, FohT
JHTIT T FHIHN AT ATIAF IS AT &7, | T



JTee] AT TS THAF! ATARHT THE T
feal qHTST THABT ATIRHAT ATALAF T GHTI &7
feamer UG | AEEAEE, BT 9 G GEreT A
=R afvad™ & FRTET Yelig el ATHheTs aHTaSTT
TE ATIG | FHT B JAE [aT FONGT T gEive
HGHT ATSYEN, TR FPTI 313 AU ST AR
FHT AT AFR IS, | T, [ASTRT FHT aieadr
U2k FHFGAT Thd dedl hedle IHST U5 | FH

T ¥ faTeser Afqe d9d Hepred T8 | T@aTes,
i FEr & 9% (HeY ¥ THATR aTThRe AR
ATl AR AT, | FHaTwl ATIRAT TeiTeshel
Toqe GAH! [BROTeE THAT BETIA T AFATS (=@l
fa e ATl IAaH [EaRATeRl ATRT fHeY T THATA =R
ATIRH HTIH B4 |

FHST FHAT TG AT 313 I FH &5 A7 |
G Al TS e ATFAT TATSE AT Afebeg, FebeasaeT
fergroaT we uf fawr sifaw aft e &9 85 5 |
(g getee fafasr X srenmar aivusr fawiaes
FHER) | TFS FHSH AAHT AT qQIT Hed T

REEN

LY, SIRUEE.
foram™ \waE T (WgeR W)

T FrgHT g9 T STBRITHE e ATy 7=
FI=T HeqaTY g 94 | fhegar anT i Jigew
frer aferar 7 g w9 afwelr g3 gaae | @ R
AR faees foema aww 9 arwarer fagreaar
FTH T | AT, FHIHT ATAHATS AT [ T
TS5 T FHITAAR! AR AR ATIHT THebT
farirr =t AT AT WY g | (e ety
IT AT FART T4, ¥ HhIhT @ AT T0ET 748, |

forT 3.3 FHTSH AT AfGATTT qEeqo fiey

R |

i‘.

FHT  GHSAT el ==\ A dawl  fafae
fage®are AAHT (random) THATE® AT TRA

o 2.3% FHSH AT AT Teq ey

"f.-:-? L e ,p—q_._“h__.-_ :

Maisture Cambent

I Bryce

fereamd AT fAeRfadr geltgee ol AT foeg
AT T I §75; | ATG FHITS FH Gebrgdr T
T FATIAT Gfgel Jooi@ MU 97 fay= TR siifad
g9 Ifq O FHLAT 99, FHT eag YHATH HHAT
TIAATT ETed, FHIHT AT I HH g7 | (SITEITHT
i, At 9% e quer 4,000 &S ERAT FHT
fore 5% T FHTSAT T TN FHN AT €S FAl AT
gD, AT Tk AT AT afd &) | Ay agane
FHThT AR TEHAHT 1Y Fohl FAAT dTR I 3, |
e AT fevew fHatAa ®9AT A G
HAAR RATAGE TRATS| FlecAblal RTATHAR] AT
TARTEATHT (A& AT fHey 9are 9 faehiied
e | afe et wy wfafthee g7 9o efar T
feream frex Fnfesder amfT SO €593 qraT 17
i, |

ST rarata (Water Activity-aW)

T9  GFFE TR Afhewdra gawdd  [quT
qUH B | M=Ed @@ awq@l @mrel arsd =9 ¥
FrEfegd  ATATERIHT  (F Il AT =TIl
FAAAH] BIAT A Aqraraers ARG T |
A9 YA HTHTHT A= {Ial, @I 9% (97 dqe qriresl

1 ISO ST HIFHIHLIEHT ATNT ARIGT TS &1 | FHT JTH T I ATESR GHedl 9¢ Jerbaes gl 97 e fAfde

ATRTRT ATEITAT FANT T Afhes;, |



ATATRT FASAT [ TATHT T AT HET 81 | @
FEIH ST A(qrard areT Fard a7 AR qEET Y
TS, T AT e 98 T B gS; | STedraaarg
0-9.0 ® ThAHA] Ach =g | TIH AAQH oA
TAfatg 0.5 WUH W T 0% G UMl ARTER
qART & (ST ARATad S Tidtatd) | faeavwer
O @ T A SANEEH 9 Afdratd Hewador
HOT & | 9eF Seiaratge @rEre a1 dears
GEASAAR] qfg T AR oA GRIEATATS Hed
TEE | T AlfAprEr fafae SeridtatasT EREear

TUTART ATRT FHT T [EqUTebl g fevgerT

TAT GATEEH] ATMART T A GTE TG aTah!
ATRT AATITAT TFHAR Gersaesd] JhReE Jodd
B | AHATIAAT, 0.8 W&l &HH AN TEH
SYSTET WIEATH a7 ATe® STHhre HUSRITH AN
T g8 T FEHSIAEne (qud SiaH 9 573 |
HUSRUT TRUH FHhIH! TUEAHT ZTFH ATHAA T
e ATt Aeawd IYAR HAIIAH &1, d¥ T gRIeqo
T SUFUEE WS, UTd A IR T HTHAT
TARTHT AT HH FARIET B |

o o

arfererT 39 9 9 qETIe®ad! oo TArare AR ¥

[Tl JEHSFEE |

Microorganisms of concern

a, - Foods in this a, range
Bacteria  Mold Yeast

0.95-0.97 n i i Egeoskhe(rjngzltj sf;lé;te vegetables, canned fruits, canned vegetables,
0.90-0.94 + + + Some cheese, cured meat (ham), evaporated milk
0.87-0.89 + - + Sweetened condensed milk, aged cheeses, dried meats,
0.80-0.85 - + + bacon, chocolate syrup, fondant
0.71-0.79 - + - Jam, marmalade, marzipan, molasses, dried figs
0.60-0.70 - + + Dried fruit, corn syrup, marshmallow, chewing gum
0.00-0.60 ) . ) Caramels, toffee, honey, cocoa, crackers, dry mixes, boiled

sweets, milk powder

A Bacon, Virgina tech (R093)

forr 3.33 M= goRa qewsiaes #a8l q0hT S 9 "ebd T S Tdraid I |

<.
N
=y
o
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G
=]

Extent of change in quality

Water activity

0 0.1 0.2 0.3 0.4 0.5 0.6

0.7 0.8 0.9 1.0

FI: Bryce




FFGT T AUERU T HUH F=H dATedh el o
wtafaty A=A FH T F g7 TTATE BHaqTHT
I AT qAT YART T Afebes; | aTeaaw T g

eyl ®YH[, Fle YUNTEEEA AT ETHAT HAATE
el o ¥ a1 Fadad TRUH o fHew
T T qF3, 9 [q-Te®e] qlBURl adhl FhI o7

qedr T gl qyedgd  (honey processed) #hHIE®E
YFHST  =RUHT HEeaqU HIEATHT HHEET & |
JATEAD] LT ATAR AT GNEhbl AT g HeFe)
i ST lafaferdT &7 & gersiass Al gram 9%
qod ey faia= FeAsiiaes fafq= Iu-gaaraaasd!
AT [TFER B T eligsdd dgiivds w91 fafa=
AT AT T GFg) MG ATHIHT G o
YT e A fAfatg warsT | e a9
ABIAR Tk YTgehed IH TAraiearg yredied T
B I |

ILK GEET T @1 AT/ AH
RIEICIE (Drying Curve Plotting =+

Prediction Calculations)

qenegdd e fHeX 9T H #fed WUHT @er
TUHTER T ASHARE HIhd [T dTA T Afhes; |

TFGH T AGATS FHTST q& T a0 qrel T T3 |
FHT lepaebdieg T Far@maer Are fHeer FHhars 9%
foamar w@wr ymifra fvadufs, gelgwd Bik
FEIHT ATt T a3, | AT S TreRes qied eTdr &
FHRTI HTHE! YA IRIFF SR AT 0T
T TS | YR T WEl A g T A
FATT GY TTF FRIATST TS AT GBRAT FHRIPT AR
fafrer gt fafueswr dE@ET a@Ts 3 (=T
Fegrehl arsirar f=ram) |

IRFT® SATEara Hepten

gRfeTeE for@maaT At T A et
JIMeF  YRTAAE  FFE@Oar, yRiETE a9+, ¥ 9%
AR AqH  [AETATRT  ATIRHAT FHIBT AR
AT AT AT TN T FE T a3 |

e 3.3% URfeTe mgar ar SRS 9

Eﬁi—'-mffd . - x : B
Toital M / = Lotal Weght - (F’..fml Weght = (] = Final M C. x})
Lactial Weght
g Bryce
AfraH T o

forr 3,34 TS =T Afew e T ST 9

Estmated

F;ﬁn-, weiaj"f

Lobial e % (1-Laitinl .. 2)

I Bryce

0' Firal M.C. :'f)




AATCAFT AT PR Faet faaafarr gora fagei

e Mo aa T g TTafE, AT 99% B AfaH R 8y e 7

el e A W e et
g edl oM, qEal aoid, T 9% AeqHl
AqteaH [T ATIRAT FhIH] TR AAAAT
ATeTH ST AT T G |

T ATeE faiy T AT q T AATERINE
B, TAM GTIHA RIS BTHB GEAT FHIB] AH
gt s THAT STl SRIATHT TER TN T Jel
fafa srqATS™ w#g | AfTSE®E AT EAB! ATNT THAT

AIeTH I AT FRIATS B THITEH THIT T W AL LA T T
TNgFATs aATSs | HHI ATHANAT  ATaH  FoTTAT

ferar 3,38 ST TeTa™ FITHAST AT THAT FRIATEEF] TANT | A AR ATGaramebl RR1ae ATa=

o~ ~ ~ o Q c (oY
STTATRl FTATRl ATd b qled HTh T TS, |

I Bryce

dfer? : wrafaes dre AT FeraTawTaT AT RRTEaH fRTHIT AT THAT Shiemes $4nT 18 | CQl Q Temew
ATt AT T faamd’ |



3% HOAISET TRUNSTHT qT
SUFEE

ATSTH B! FH G I FeTTe fafaar 2 aivadaes
HTUHT P | G R000 &I IRFTHT HHRATHT AT
JAfd ar qAT ATdesed JAN ATATHEEATs AT
qeamy St At fafy a1 geitgs Seer 9f &9 R0%0
T FITHAT AL TN | AT SGATHT TdT FAT
Y ST UTEREH T T TG STAIRIHR] ATIHT I
TATE e B | Tl BT AT TreAes Hell el herdrs
THET G 9 GARERHE GY qeigdEEd dtee T
TRIEHT B |

359 faeaia wd=egs

FHmE AT TR geTg [ovgdl Tl FHeddT Sl T
ATILAFAT Jad | Tod TRTHT HHT HGAS qgale
‘AT B AT AR ASdhd! g7 | FhI @
I W= AU qrid qcafde FHaad g s
¥ GEASAERgR] TUERAT 218 TS AT HITHE®
quTsT g 1< faeaied wEveEad ad fefame
FHEAAAE TS o9 IR gdrg faega=T
AfeT TEAHF &g, a1 Sel FHIATs TERETT STA
HTALTF AT ATHI GHITHH HHAHT T4 GIed Ahes |
HEATAT, T3 PR T&T Jadd FHEAA [q&dR T
Y faemr T w1 afgedl FRUAE 9 99 deae
oiferg SF Gfed T FE FYF AEEOHT  AAATEA
TRUHT B (Hadj Salem T &14Es, 0%0) | faeaia
T THT AT AT TEhT GEHSae® TR qiead
TS | Tl ITHT AT GRTE ATTSIThT ATNT TAT ST
forehT T TATT FEER YT TS | AT, TS ATHT
THIF! AT FHEHT A IT-IATGAEE [ASH &
T T grAREdar ga 9 |

3&.] ATFESTT

JIMITHT AT ATFITF 9+ fafgd  faugesqey,
ARSI Fer=aT Hewaqul & | AT Joei@ TRT FTER
FET SAATEE AfmsTT a1 Y- AfReTah aTaravura
FETSGA | G&H ST T&AT Jebidehl BRI e
Al AT T AT qHATS BTl TLNeAehl
FHAT IR g ATSHEEE T HIEAecaedls
TAT I T T, | ATHATAT FhT FHeCGTHT qT2e
FeHASae® A AT TARIGE  Gersiaesd
ZEAT WTATHT GPRICHF ANThe® IcaTad T A
A WIad FeAsdesd G AEAHT [T
AT TATST ATHe® JARH TH IS | gAY
T Tk AANIF AeAlhd FATS &l, (AT TARIa®
FeHSdeed 9 FhiH R Hersd daagd | AT
b I qeA9TCHE ®IAT AT ATIR & | IITEL0eh
AN 3T ¥ AMdEF THS ATRRATT  FHEHT
TEIEH! FERET qEq 8¢ THRICHE EE  IATE
TEH | AT T ATRISTHR] AATTH HTATATSS s |
gl faudia, ufafes ufag st 7 fafv= gdes
ATAFRT AISIEAe® & | TTH Hqqd  AFIoT
fomr fofes Fera@es v ar W g dad |
BT ATGHISAHT ARSI Y=X HATHT g USRI
Alrsars I MR FHead 6 aal & |
ATRIST TaTS a1 2aTg ATt FEl FATIN B T A=A
AfeT &I ATSTAT T ITFRIEE FHTALT T ATALTF T |
qTeehel  ATRISTAHT HAT Tarsd a1 ditaa T 97
ARFTe® AIATST FFaH | Gfeel =ROTHl TTAT FHLT
T BT | ST =0 Ae{ehl TIR-T a1 Fel TehTehl oo
M TEeE (M%h 6 &1 | Faaids &qq1 H[rHq
TR -AFeed! qEr Td 36T Alheg | T HHE® ad
MGl & STSHT ATAT AT T TTAI] Sraeare qi JrgroT
YRl TIRAE TATST Giehes, | el HHIIT hard
JA9T TRTE IR a5 TN gAIE | TS, AATS
qTHIehl STAeTHT (SRS, STHT Hel UTHT I8l Uhdthl
T g, STelare HHra A ST el ATl HRI

CoR dmfex Mg |

R “Must” is a term often used to describe the fermenting grape juice used for winemaking.



TATART AT FHT FIA [CTATSh! e feee - I

ferar 3,30 WHREGAH YART g7 fafa=T YR TaR-adFe | IHIHl AR didqe T Tqaare a-eHl T uvH

ATZUHR TR-TF |

EEm = -

Jj Wy 3

I Bryce

qfe ®F T dfedl T ANl Se HHE
S deedls |l AT FH 9 fad 81 | 3 S
Whediad TARIEEE Hhl R(Ferstehl (=l ITHN
TS qAT AT T HE SSAFEE g9 Iearad
TS | GEAT EH AR GeRsiaeed =arg TANT
aferree fAfers | e STEARTEE UHh TR I
At faeafaaq T areg | Hel T gl
TOTEehel qoatE o AfRIoT fomT wivaae =R g% T
AT qHG, | ATRISIAATE FHE IBRATATT FATIAH
T et gt Al e e |

forT 3.3c A1 AleWAmAT AT gersiides

Obligate Micro- Facultative Aerotolerant  Obligate
Aerobe aerophile  Anaerobe  Anaerobe Anaerobe
S e ety

\/

FIa: unknown

3%.3 areRH X fuoe

TR AT I (AR AT TeaaeH aTaHT T
foruer &7 1 aforRrT S, AT H ¥ fruEeaT e el
FeRSTaTEwd! JUATTAT 79 I+ T, feopetiep et
YEANAIEEHT [qrE® HEITH AN HR=dararEs
B | (TR (T8 el |) dTIsh# @Al I
GEASE aRHT Fecll QAT faeaqy ael dfavg o
I gEwSiaeE dodl AT AT fordl arTshAEeT AT
HerEifasaars fawar oA T faies Miea amerrer
wfT a1 arar AR HET "EA | I TG HT e T
ATgHeT GeAsiaees HAMhaE Fehlsdes g |
X 9fF A7 aEE G¥ IeT B T fadeear o fafae
JFRF SEANEE ¥ IAldes FHEE &g S AT
AT ¥ ATYF ITARTEE (99 9T FTAT RRIES g1 | Uk
TIMIH AThATS FHART T AN JeAsides dqrel
S FEg ¥ SAMENT Aled JUTgT Frafary s
qFG, | ATTHA T qFAATA AT ATSHITTTAGERT F@ATH
I T THTAEEH] FRU A FRFeEAd FH AR
TfTaTE X A TS | TAT  AARATHT  HEABIET
FHedd Afheg | HHEAT Ak ARl TSI
HARA & Bl | FHEAT av& g [AcAehl FeTarel @t
AT THLT 22, TAd THRFH ersideedls Jeded
T SifEw afe 7 | afs wHRET g FTH 8 fedr T

23 pH FATITS! FFAAT AT SRAAT FAAATIA T AT BT | Tl ARMRATAE 81 0-9% T =g | 9 Wbl deed &1 Taih

FH @RS Iod ATAAT FAATI Tdgr ¥ 3o deiewd = eraar gfaidfae T&e |



a7 ATPTH g 99 IR T3 a7 AFAdl Fargy  wHeHT 9¢ [Eel AUl sfawg a1 Mueuesr #9 g
(U= TeTe) T Fibrg | A&d TIaT IR0 AMd 9, Tlehel qIIH T34 a1 A=Al Herg (o=
AIHRT TG FHEAT e T AT [GSET BHLAT I g (U q@rST) | AFAATR! WA FH T qUAT
& T IF & | FHEAAATS e TerSTHl AT I Afbws | AT T Fel ISR AT gH, T a4+

qIIETT HAH TCT Mg | AR (g, afg e IUrHEE 4% oA |

e 3.3% ATTHTT FEAefdamAT ATaRd Feasiaes |

]

thermophiles

mesophiles

psychrophiles

Growth rate of bacteria

hyperthermophiles

| 1 L | | 1 1 I | |

Temperature (°C)

=10 0 10 20 30 40 50 60 70 80 90 100 110

GIa: unknown

fora 3.¥0 FFAAT AT FEALMAATHT AT FEHSEae |

A

acidophile neutrophile alkaliphile

Growth rate

o 1 2 3 4 5 6 7 8 9 10 N

12

Gra: unknown




3%R.¥ I GEANN T GHIH HIHIE®

FHT IJANTAT BT [TSET TMTHT S | BI-FHETT
ATl 5o YUghed HHAHA A a1 HHATh
TEIAT TR-FHT AHAEE 99 (& T &SI
SAUHl HAATE FHIGI AT HHETT  TATHAT
=3l IMITRT BeARl FAAT FhI AwaT e qTeHT
PR, FHrC AT HISHEAM "’ qaad g, fara=
I7-IqEe® T arefide® (volatiles) fasim gwam
S FRATIad ®THT FHIET [GSHT T TFSH | THATeF,
9 FeFd (AH) TR HHwedd &I d@d a1 qar
WWW SUGHlade JcHlH T|T:|(' HAT
g9 | UF TEdHl ®IAT, daTed FATSH GRATHT
A1 YT AFAA AAAAGRT (AT AepEadrs g
T A& & | T R ATALAF Aehled (o1 T
e TEEEwHl AN U [oAIhl FHI g7 T,
A -HATdESEd b T [ARTe ICIET AEdemdl
QP! AT HHEATATT a7 FHAAAT & THIAT T
TP | TAATS “TeaAreee” afivg | T o A
gsRaT faeaeT FET FTseedT (Ul T TRHHT B A
T AT FIATAEAT G | AT AGATS FTAT
O TET IO I g7 FFFA | FHRTAT Fiaerste
TE I TeAeTHT Jeal 8¢ el &vg | gl qraTd
HALATHT T AT TEI T Aiobes; | geas; AT
FI-HIHCEEAT A qEd FAes Al TSievd T
T3l Ie9T AGATT UIhIgdaeadl A1 arsqefide Hhi
IATEH I T 2 |

FEl FhI FAATEEEA AqATs AATEHITH a1 S

IS AT Al favTe®d! qHISl WEdTg THT T

7 fare® giq difvws |

3.%.Y YT /@Y (Inoculation)

AT I TRY AGAR, HHedd TRA  avaRel
AATARIATS exhy W&l a1 fafq= sifdfes wemes
TN T fata gesEsiaeEars e 3cmed
T FE T Hgd TS | ATA=T U HEH TS deT
TUTgh @I [FIaHE! FEASIATEEH SAl FedTH
AT T FRIATE SRTH T Ty | T qaTd
FEASATEEF] ST (AT T dR GHIers gar
FHGTATS TATERY ®TAT TATAHT AT TS,

o

TUTART ATRT FHT T [EqUTebl g fevgerT

WHrEATP! RIS FALATAT EA @ G&H SAaroreh!
IS Bl g AR WegdEEdls gHle 9 9
HEATT T |

SIFTHRUIET AT eadl ARFE®E T ATTANTE
ST T Al TRTe! FI |

Gt TRTeRT FoAier

Al RuERT genfaes SATqiiRe yoidee 9war Afr
YT T FASTvaT TITHT ATHT &7 | TAHT Tk oo
JRTEXVN &1 ATITST TEIETHT ATEHANT | AT TWIEXhT ATH
TG ATSRIATAH 873, ¥ TS ATaeTPT FHEqTH
YT AT St g | E, TATaaT q@raar
FHCIAHT AT T TR T @dR, g=iihTss
TN T A UFS AENAT el aval &=
AT ETATET THIT (Raksi) ST FANT Mg (AR,
039) | FE ®IHAT WAl TRTH TATE®D TIel
TEATGl J&T HISHIATAR] &TATAR T FledAFel
HTHE® a1 HTAeEAd hidh g7 qdg | SAHTah
TOAT IATEd ¥ ATTE ®IAT ITAS  TATEwb]
TS T FEHASATEE T(E=T T AHATS AT
TR FHHAT SHTHI T @ AT T3, |

Jonfa, wrewEmERr afq f5g a9 g9 6 enier o
qUSH TFAT | Foo<ehl qGAT THI T il TR
IAIfaeTg fHatea &9HT qRIer IeA9s | afs wHqa
gtk AfFar a1 feel g7 TTAT 99 ARl AT
b, | SATHFTANTS TIT Gratd &1 et el TIar
AT HHE TUHT Hie FHI (o175 T TPl SATHT TART
T, | T Aleea] TR FeH ATATaR (AIEHIETEH)
T I ATTATE SRR TG, | GG SATAHT ATeqar
URIFTH STATRl &I T J9ach  ATTaxurehl AT
AT FHETT & g1 TGH RI2ET & | FHET I9
gfafael TR gHEEaT e FHSN AT SEH
ARl HHEAE! TUEIHT FAEER FH GFHrE, efag
FTE, qars, [ ¥ AW TEEEEE ATeT e |
FHT FIT & GfATRAT IS8T ATH THT AT gATeT
afg FH AT AAEAF IRUHEE Heprey T
Feeb] TYAT TANT TRURT T AT 77 o ATTGEH
ATRT YRRl ATEH 3= g7 |

i

XY HTTHIETE UF e & 9 39 AT qEHsiaee 7 fq

TEEeT FIUEE, ArAROhATES I HITATATSE® au T JINT g, |



SHEAMAF TANTEE
AEAANIF Tlaee GeHsiaead] @ Iefliddl &9

(el a%

g1 | ST eEe AT aETIE TSATIAH! TEAT =
T HIR THEMEE T | TARAH 8¢ THRTEEAT
TEAIF T TART T T AT &7 | aTed
¥ foar uger 3arew &1 Stet oAl G 9ard IcaEAd
AT SATEATE FAd T FIRT TR, | T9ATe s,
LT GATae&dl Iqed gaq I [y Igede
AT forepr® ¥ @l MRese | A BET IATEdeEd
FHRIBT AT (9T AT G TWH B | del
JETERIERAT, AT TAde®Ed BHITTH &THAT T i
TS TFSA A A& FHHT @E [FTHF TEee
TS AFSH | ATATT T SHeshidedl g T Fleciehral
IR AR qEl g ATaANTH TIaeeadl TARTHT
IMEURT Fel HT FHAN g TS | FHI JCATETHT
TH GHRH! FSd FANT T AT, Feehel ATaHT
YT O Ta=R IS, T FHIH GhEe aaqadrs .
I T &TAAT e, | ATAdaHeS, ddTddh, THhIhl
ISRl IcqTEe & |

fasiterar (dehydrated) F&Asiae®ars 4T T
FEL EFTRT T

TR 9: I T GEHSF (inoculant) & ATAT
ferizor T | 9IcT U fpell 9rerdve ar 3
fepetl arsiT wererl AT 9 UTH dreprareor
T FTITT TEH |

HTFYTF qTeTeHT |AT (TR0 7 | 90 ferae
9T 9 GTH AFEIT TH AT §F
frg™ arer 94T T "ETqO & |

T R

W LalCafe ZRT Y&TH TRTHT ATTER |

TR 3 39 [SUT Afewrad@ wHAT drepraEur T
&HSa (inoculant) ITET | (ATEST ATTHA

E:raﬁ \\ﬁ C \& &
& faqarg)

TR ¥ fARATY EBTHT T AIEHATE BecATSHETY
T fgapr o Afeg FRTET BT o | R0
favaerr @it g@= I |

FRI T SIHTHEIT TH HHO Hr=H 90
fedfr afeqaeg s afe fiyeiar g4 dfeT
giafeera = | afe fasorer araHa a7
T @ YA, dTIHH HY TH GAT HIAT
FHN I |

ATIHA Fal 9Ules, FHHT I T A0
ferars |

3.9 IEER T TINEH

FHI G T fafgEE T geieEdr 9 faeraes
TEH] ATTITHT TeTheed Ha<l AT =aresed fara—~
HAAE® ¥ SI@He® I AT A fa=m T9e |

EECES

T &

TTeRE  glafues  aeidEl 1 qeEae  fat
TFERETT gl fafuee wfas @ gfaera b
B3 | FHedHEl SHEEd Hved  aigwaeedT
AT AT ITRTSAH AN IoF Hedews IS qaag |
TEAT Hede® e AT oY A%k gg HAHT B T AT
USRS AT B, | A A FARHS Frfatae gl
AfaSie® Ya TET A9 SoAEhd GEAIaT BT
Il HTSASE GHivdd AaHeEd HedTgd
THIE | ANTHT Fel AATTEEH, el Jous  qeT
geTrea fafe® T fadessdl e qusr faeaes
Y == TG




AT ¥

HTETRT AT BT FEer faqafEeRn gefta favety

YTl (F&@T) TR

c

TR (FEET) T FhI TR ATl AT
T Ufqeriae ®IAT T [dfd &1 | TFAT FHIHT T80
TS Rl T RS AUl AR RS BT
e, TEATs Gpuls gargee | HUHl KR g
FREEEA IR TG ¥ qedr Felfad  whIrg
[AETIR a1 Uepbel Icafaeh! &thiehl &A1 fafq= qieeprer
fershT TTHer AT TART T Afhes, | STaeh! fafirse wwr
TS GG AT qear JUiiae FRI AN ATSUaE!
FhIE Aaee ¥ fafire @raswd fafagar 7 e
Y TE | AT ATIHT eTHI JEar ol e
FARAT AN HHTH ITHT AT FIIAHT TRER,
TUTIAFE] ARFEE, TAGTHAT &F [aqud FRee T
TG AR =T TG |

¥ q SRR AT

UTEqE  FATq (FEEr) geiigd AaEr T i
FHIA fqeaeady FHT aoRPT ATATAT <4 3@ 4%
gfafafaea TE@ | qear geitad FhHeraar aied
frardaTHeTe SR ASE, a7 ANl T Saanar
ST SCATEF SME% Ui THHT THTEET B [ 9T
qFSH THT AHT gy ¥ fadlewdrg 9 9AnT
T GIT T g | BT fafire Rl IANTh!
ATRIAATHT  AUETERT dlg, T SoA- RS el
T FRIT ATST TH IoF TeAelTs AT TES
o A UM FEHT IAEAET SAATE qedT Fertd
FET qI3T Afhra; | AT FHT GG (ATSHTAT)
T faid gea MR deaeeare a1 @< g fF
fereT getfaa Fhiel q@a@r Fiad FHH TAATHT del

S o

Hed I8+ 9 FeATs [afrse FhIH] aeiiRel FAT

feuerr @

JeaRl SaeTd el qedl Jeigd diF =Rueware
WMST Fehl @7 (FAeT-Ueglral, 094 T
TIAR TTHT)

RO Q9% AT AT SfaETaHT ufeedded  wHT
fouarg ufg Fordr weligmerr ANTHAE FHRIET FAATS
FIEH ST T gHUMG A o e | fqeEr
& AT eired fafaar f9ud, a% @e frhigdaesdd]
=TT geme T ITeT & AT gerHT A

=or 3 P geew fafyer  gEerasta@ qE
oTATRIH Tiedl IAHAFH @@l Teiltgd w1 [er@r
JUIfgd Fhies A&l [UEARH] [FF TPl &qHT
gfeeaT | gEEr eied W AeTes  fa-r genee
fafir sramTew TEEEE T /a1 A fafyere fowr #
TR ICATEhes (9T | @@l Teira fatg F=rar qeira=
fafiare sl T TedT-Igel Teq 9 9% TR g
TATHET AT AGT TTebebl THATHT IABT Hhlgeed AT
JART e geitad faf for @ ur s ot @) | |
qEET JoTae W I[URATH] FHRIBT AT &1 T~ FT
g9 qfte =T |

IO 3R A wraredrr  fafte wwT SRNTE
s, fafasr wat gelew fafiessr qeaa 93
ATl 9T | JH E@TEh] JepEdTehl (i e
qg gEar gegd Fhi fefdedl qaecar el qdc
T Ufqetfas wOEr qEar (ardqrERia Feifaeed
FRE) GGT T 9@ qedl Jead T4 9ref |
TfT qear gele fafiqer AT SE @ | a9,
a1 geiee fafr eft qomTcHe wUET R AR @
gV T R FIT R g Tohg, T AIAeaT
& Hibrgl TgdEES JAE T FEhl qedl
FHRIET AR ARET T TG AR AfeTd T =ATEH
TR ATH I THTE |
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¥ Q9 SATIATIF FHIET SrorAT fafirse
FHT

ATAANIF-TSH Fhihl T, ATHATAT JAANIH
AR HAHT A ®IAT ANSUH &5 | qH
JAEFEET  THIHH  FH ANGHT BEA (e
O AATTAfEHT TTGTAT TATERRAT @l FHHAT
[TEide® FH T ATF FHIE [UER AdHIH
FATSH @G | ATl [aATHHT gidfaes, ATIaRTS
HTI, T HOd faef ¥ geingd T gfafues fawtad
e, |

R AUt gear gelfad @ -t
ATTATIR-USHT FHRIET FFI(dd I@hl (TR ),
[T F®I IJAWTH ANTHA T Sl FEeEad! AT
TP AT geal Ffraer AT geiad fafuesr Tat
@EY (G WHl g T I=d UERE T @
fepfareepr FHIPT I T a3 | (AR 3) | TFATS
ST s, IATEF ¥ TUNIhaeed JE0 SATaesehl
Tiafafy aerss S=a TURARH! FHRI HAATE gEdr
JUEA TR, GRS TR [adR T FIAET AT
e I GFg | AT GBI FHIh! dAR Joarad
T A T AT =AMfewg, T AT H@ar 97 I== GIiaas
AF T g9kl g8 9 Fa IRANER ¥ A9
T |

¥ Q] AT T@ME THRTSA

HATEAHAF FTAT Fedl JIad Hhihl T@rE JIhrsd
ATFATAT HH T ATFATTAT I B T4, T [ Tewelrg
TEET TS FANT TR FHE0er &A1 da6d aaTss,
(@H T TS,R0R0) | AAAHT, Sa qE@l gertdgd

THATS Y AOYY Wi | AR AR e
TN HHIH AN F@E hRTgaEd! AT bl
T | A1 W@IT YThRIsdes ddhdd/FRAA, Haharg
AT/ BRAERTE gIEH g FHg | TSI hefehl
@R, dghl ATFAAAT ¥ HH AAIaAr dfed @™
fepfawepT T@Me g [aRTee q@ar qeitgd Fhiel AT
T BT & | AT &8 IIhIed T TS
FATAI B, foheATer fafauaradd wmeewee! Arrsadrar
FTATATC, AR, FUIT  FiAfag®s T AR
ITET TEBA |

¥ 9.3 fafirse FR™T FEE gIET T 2

T2l faRTee FHIH SARTA FA qeal Jiiad Fht
AT TR G WA AT (a7 Hewdqul & | ToTerehl
FAH! Iaarad fafire w1 ATIA® g FHEF
F T AUHA, FH1 IAEH T JUGADBAT ATHFT
JATEAH TARTF Tad T Al IATGAewH] HeATFAH!
fata v ATaTF B |

fafbTeasrl A%awet | FET @I T FYF FXT GIREH!
T9, | STHT TG ATA(C UTEws A8 JeaTa &0 <
TSRO T UEE & AdgA (THb! AT 99
FTT XX HT) | THHT AT Faal (qerTargseh! faepraar
FHrE AT FAET T RS SRIEEH TRATTHR T
TRUST g5 | T FhRET IATAe® ATAEEHT Tof
e, fomehl 9 =aT=e® T &Y dAce®AT THeadT qrs-
T v, | J9Y, 8 FeieTbdiesd a9 THRH]
FHATS AT ATAEEHT AAT I T=A |

Ty, fafitse IeEwd UET-ATaRd U 9grd ¥
19T FRT Akl ATNT el gelifad e fEsor
M JART T 99 996q & | J9, 9 IeEaesd
SUARRE®AE FH Hed 9T T 9O Aeie®s
e fafraw g7 fav qem g3 | a9 el g
TIHTOT, TATGHT FHTAAT, HH ARTA AT [Tl SATTH T
T qE@l eI FHIHN AT 313 ST TH G |
FEEl FUaa FHIR! MR [FRTEqrHT q9T 9fq 4T
FHEAF] TE T I=F MGTIA! TUEE Aled HeAH TRH
THEHT I | ai {97 fafiree Aeazars a9 TERF
FRT FTATHT FHALT T, IHwdTs Sl THTT =Alers
(ITTEEH ATHT TENGH SHAT T THTITH] TATTATTHT
fAviT g TE) ¥ Scuradel RaRdTeT Sravasdr 9% |
gfg TUTS Fh! TNGAHAT §I876 T 0 - hIdT Al

RRCRY




GIIAAT qUTShl AR/ a0l et vh
He@u g3 |

eI T TN FhT, FHT SATTH! T STETH
AT Hewaqul B | SAEF Fa fafer 9= afq <y
FHT FAg TR T UBRATESE SOH AT AR
HIATST, A~ Hea ol T &l |

¥9.¥ AITAHT FE@l Fendg« qenar

FEHT, TATAHT FHT TLITHT Tkl (@ar) qrhar
geiterd fadr fepraer feran gemae yfafy Safqer Iuaeg
faue | = ubsrar g E Aifqe afaatar ar arE
SATS FATSH I FHRIGAH AT ATALTF AladTewers
& 2T A{Gg T FAT B | LA TATART @@ Gt
FRTATS TR TTHT GITwaT HH TUEATHT HIA |
FordT gefiad TRUFT Fh! qE@r Jega 9= 3=
MERH gy, ¥ (G99 S @it ferar fafgare
I T ATAYAF G T STl TATCAT FeATTRERT
TIERTE T | AT TERTS TATAHT ¥R 9T FEH | T
FHIH! TR AR T IeeTel ATITAHT (=&l geias
e TN &7 | TR, T faTe@HT Taredl #1 Ieeadt
TUTIAFAEEET (Aeik Fqear Joired A 3¢ I=d
qeas falTe g Fhiewars afad T3 ATTH B |

¥ .3 TNEAET IRUEE

IraT: Sucafina

AATCAFT AT PR Faet faaafarr gora fagei

A aft ey fafar seq Tear genae fafa afq #wr
foe FTHATE T g7y | TRERETT &THT qe@T T
HHHA IR Fh Fl a7 AT IHATAE AR
TTeehT AL & | AN, BTl FIThEHT ATieAeh &THT
O oo GTATaaT AR IR FodATIa1dH! Fawdr T
FFASH] TUERHAT Ioof@Ad IR ATH G | Fea
e geie fafy T waer faw fafader &7 yoaer avam
S (TT SHHRIET AT A R ) |

o fefuardafy geadedie &1 (4-96E wREE
AT B (o G T (LROT T boell qardepl saear
HeATSA TH9E, | gAT3, AT, =ATerl, Bcd JABIR,
T/a1 T AMER GAE T TXUEE JOATET  ALAHT
AEIRHAT fa=R T Afbeg | S=aa¥ URAREH! IATEH
afafesra T, FeaErd uft wrfad g o
gTg 1% ¢ fAbaq afvadEdr quEr deererde
aﬁq&ﬁmﬁm?mw%ﬁﬁ;ﬁ
HAETATS [or=i T ¥ Sfoga IRUTHESS! SeAT fF o
T AEAF B | AfT FEATIEAAT AT § G
“Ewdl /AT O4X @ A9 AAeed Tea FH g g
b, |

qEEl TR AH ¥ FANET HEew du =R
HHTI B1 | AT 3 AT BTHT ol faqafsgepl geiear
THTS A =T T & | q@@T T FHIEHT
AT T HfAlST AL BIHT hlErg T T TH
Teiae fafas q&w @eewal aHradrs greted T
TATE T, A I I |

¥.3 UTHIT® TINGAHT FAAEE

I - @@l Jelia [aRTe Fhl JearaT+T
AT Teil FAACT ST FHGT FH el T e
TR, AT ¥ FferstdT el ATETdT R0 o &
FH gy ¥ AATAYTF HHCAAH AIEH qerSE (ARH
Zfauer 2099) | TUEATHT THEIATHN AT F=A TR
FTIH T GHISH YCRATH A ArEdIdF g
fa =1 g o

¥ AT TS fafTee AR ITATEAHl AT fATieeTew T Figd qU af 41 Seo T Hewddul g 5 & FHT G T
I | TEEEHT TH, THTAT G, GANTE Flied, a1 GHY EIAT A5 TURACHT aHH Fheedrs a+h Fonae TH0E |
TATE ITR(qeh BIHT JTAR TR AT 410 Tee T Afhesg; | AT Teal ISeEaTs JTehias & TER T Mg T
fofesars 9T, gas, T@a=r w91 fafag TPl T UH e Ieared AT J= afq qieg, |




qTR{qe TTITHT STeATaTe adl qhrsd A1 AN
aftbreg A= (I (FTeaier A1) T | BTeThl qUEEHT,
AR FTIAFaEEd AfAF qHrg" Aade®s FANT TR
FhI IATEA TH B |

I g a1 Al 9 W 9EET e afq qr
TAT=AROT ¥ ATHIRRITRT THTSTSAITHR THT & |
it ATqel AT FRFPewdTs Irad ®IHT I T9
eI T | Al UEETArRr AT T IOE-Hiegd
YT g FEITEAT AR B |

HATT 3 FH! FHCATH ATTRAT FRTESH ATHT
FATSTHT B, | BT 2T ATH, fawe, A AT,
TURARATE THTT I et aeT goshel e | e
TN FHIEwHET AN, THST THIHT HHEATH
AAFTATE J9d I T FReE (e fafafy
2| e A (Aw ¥ geRSig Tiafaly s@rsd =l
AETEE) o HEL A Arrge] ara= gedsiraeeed
AERAAT T YA TS A FRAE Ah T6E |
afe UF gelEAEd wErhl Afarataars e fa
g W9 999 I o iafafuer T w\w@
TATHT FHreATATS TSl FETUH! gAde | AT FREwh]
FRTT T, Teliaedieed aiveR® fakides sl

T T AT [ g SAfaHdTs 91 9 T |

¥.¥ IUIh ATHER

ITA-TUEARE qedl Jeilfgd 1 Ioaed TH g%

S

gAeE a9 Al AT SIAh (9T | JHares, qTeredl
SUAIAT F(&A B SISHI IJUFUEE [ehreiehl AT
iR faira draes ga1 ¥ fasielrel adfd Af=arad
g SISHI AT JeMd fafg AIATS= IUAh g | F4,
TS JAHT (T e ee®, AM=F grete® <
) TTSPRER GY TETaehl AATITHT FTehiceh Forferd
FHEE FARAR el I AT 8T | JTehideb qenfad
T AT TSTSAHT AT TAHRIHE TTGEE [T &1
Siifew af Ferde 9w FXAT A faq 98 |

wad feudfgdr gangd fafuss e fa=m el fear
GeTere fafeehl TAATHT YTehicer q&ar qeid= JihaTe
AT &H qATIR AT ATaeF T | THATH GHTSal
ATIAT T FSATHT HHT g, ATl FeAdhl JAATHT GaATHT
Tl faue Sifaw FH g T9T Gohal = garied
AT FH GiET g7 | TFHR JaTa fawraar 9%
AT AT AThe FHRT JATGT T @ISR AT
JATEFREEH AN AT Tk ATARTE [ahed 54 qF |
faferee-Ireer TEar Tenfad HHT FeATaT T ATl
B, T AR THEIATH TARX T A% I &3, |
TIATS ATk JIAferes STl ATIITRAT Tq U
TH YHAT AAA ¥ g a1 arfad =g |
TH ATNT HH ANTART THTATAHT JTTTEE S STHI
anfr 3fera wfereror =nfewg | afs & IATGHS AT
STEAH TS ATTHTH TATST ATH FHRT T
TE G T qq GAGE SR AATIEEHT AT Hivgd
T |

¥ .Y AT faeREw

STIh HARATE® STE Foal TTIehT U T T3
ATATAROMET RIS, | FTehehl ATH FBT &1 a1 AT
JATEFeRdle @RE Mad ald, gars, aarsd &,
AT TIHER T TS ATAR AT STl Jd-AhTe
TRUEE  ATATSE] oA TUER EREd g |
FHIF A FAAIAH AISRY THUH, a1 T7d ATIA

qATIRHT AR AT T&T1 @@l Jeead qrharars
IAH T AMMewe | AT TEHT AT a7 =fea
AT &A1Y AT T T3, T AT B BIER FATa
e, ¥ THATS [aoTelTehl ATATRAT Tod (TAN AT

>
L ¥ o o =~ 9.

SRRATS [as(ell =Mewg) | HET AN qhra o
JEId @ | GhrsT  AHe®, WATAIAe aergue!

T FHmed YhaT & TR A= T AEa9aF
B | AIH IATGFEEAE FH! Bl TRE T BT
afT TeTET brgel HHT BeThl ShIAAThl T7d A T T
afafa FHEET qUH SISHT fadesars dem T
S g T fAereTorRT SuT g |

AT Ioor@ TRT ATAR, @@ Tead FHHT GHRST
FTH T He<d ol (A0 =R &7 | RERETT &9 Hee

qFTST ARG (3Fd), AU, T/aT AMAF JORE®
(T =ATSTE ANT greaAEted) HeT @l g |
TS SISH AT ATHT THIGTH GFS FIHET AT
g9 #H (STHHT GHFSH THATH! AN 90 Faq AT
=fMfewe; |

[TeaepT AT Fh TgFeEH AN TS
IS AT TAT THDT g TH @, a9y anferes
AT THFSH TUTIARAEER] AT | THHT AR




FUIR F IS FEATSH I AT Ui FeiTerTerr HIHAT
FEST 313 o7 FATTAR! AN FIART T Afebad |
TS SIS ATFIAFAT HEAH AR T+ g7 THg |

¥ % WTHaE R akees

TR ATEE TINIAH e TeeedTs gad Eaes
frafor T gc® geftaw fafaer Smrsimar Tiwedr
T | FEaT TN FHI I B FIATE e | Afeaw
IATEHH! AfqST afeadd T qeidAEAreEd Feraaeh
e =RUEe qRfEfq dEad IRATSH T dEE |
T TT&T, eI Jeave®dl AT [ara=T Teher
TATEAEE (AT T FeTH g7, | qeal Ffad o
TFSH  FEAMEE, HHEIT T ARA (SATRAE) F
TANTERT qeedd el (ol U B |

AATCTRT AT FET G feqatEEn geia faet

¥ %9 fodt geprger givirar feat qreq

TS WA af FRIF! [URARATE AR T T
A @UH § (@A ¥ f§ TE, 030) |
QTS THATATT el TR JeTeT TTHT Frarfvard
o, Ta9Tov R e Totre=aT ATfeehebT SIS ST
FFTITHT THGT B, | 3= UAH] Fh IATET T
IFed FHTST T FHAH IJEHAT AT0AF SATHT TARTA
YHTIT HH “HH w21 (G20 g7a | a9l faui,
TNaAFATd  GHST FHAATS  “HHHAT AT fer”
T @IoTeT FHIET gAT A gt A At
FHAAT BT 993, 9d & @d TAH  Halad
HaEw (MFATSe | g AT F6T FeaTameT anf
HTIA T ANTHATE (R T ATF 3 |

fora ¥.3 BIATER STl ¥ WA dd AT Al Gl T GAATHT TThiad Yhal ST Jdals (@i

Jeag®dld A |
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FHT JANH I fedr w1 fEdr qHpred wrhidaw
eI fafer &H MUERE! AiiA=g | YTekide GiRarar
FHEHA ATHI g BRI el [Fal ehTuehl FH!
Alg® HeT, WEHT T&I dFal T FFAAT HH TR

el Fere wael fedr ¥ fedl wHaEa g abRard
FHIH TEEH AR g I [auaars I@suasl o
| fgdr geprsar gew Sfaewdr  wiafata &¥ fgdr &0

g8 = WA @REE® (FRAA, Fhad) T HH Giadl

g | Said fedl HPTIAT FHIAT HARAR del e
qTeH ¥ GA-GHE &l H@Resd! [afagdr Tae &8, |
JUEAEATS IATATS aTdal X PR, Fr=-drerep
SF=ARTEHT GHTTY ¥ @@l FIItaa/ a1 SArAT GHTY
@1 JOTIAHT FHT ST THIATE AFATSH T |

FARAR EATE, TS |

Y o

feedl qra = I FeAS(a A(qiag = g7 BeTherehl
@1 el & 1)

fora ¥.¥ gewsig idiatgere et amH @ aervaeses g [beradred

Less fruity notes

Less fermentation

Mare fruity notes

Maora fermenty notes

—

More fermentation

I Bryce

¥ %} faenika ¥ TaRifa®

FHT FHIGH Tl Afdieh, Feaaedieed GHrgT
ATAHT G | AT AATIEEA TANECheb] FhlATHl TANTGE
TWAAH e ¥ ARUAREE TR Glaide! [a&qq
TERT AHIBA | O qwa1 O Teghesed Fh] Helals
FHFSAAT HHEAT g o Afgedr ANHr ThaAh!
TH-ATHERET Hod Aled AT AT hb ATfcd Aol

e T e SaveE o |

FOd fafqadalfg Temgde®gRT AN TR AT
9Teg “TARIT” &1 | BTHIA BHraaehl [agTraaeh]
AT AATT 3 AT fq&dd &I FA®S TH T |
FIM, AT MeE FhR1 IANAT TAN TR Tqd FH

ATFISTAATR! ATATAROTAT TTRUR] FHEGAATS Febd

TG | WA AATAE FACRATE STHT  SATRISTART
TANIS  ®HEAT g | UARIG® e
TETIAFATT FHETAH ATATARITHT AT TS |
FEI HHEE  YERATHT AR gERsiaedl
TR THRAT TATT e T FHRGTHT FER T |
TAURIfeeh  aTareaRodT  hRHIgT &l a9
FIAT IURARHT THIT T, A (g e 3 auferd
URUTHES &I 9 GAT A @vaTT ARl S | T
fIeTy T FHEATH THA AR TRUHI TARIAE
el T FHAT [T UES grar | T8 IRarHn
afafead =RUEE AN TRUSI  FRUA  fEige
ATHEwA TTEHT THETAT FIIH T FAAAIT T3, |

HEATAT ETHT HTI FI T TRUSHT (suspended)
qEEr GUaT GERAT Abl THRB! [q&Ted FHadT



fafar &1 1| 79 YPHATHT FHAT FRATAH AT 10-93%
ARSI GHT3H THATATS Afheg | ATHTATAT, e
qeaAddieed qHgd UEhAT qE TS T aled
grnTel fFatAg Sl &9 a9 9Teg, aqaig a18ars
grar Afgd T fEe s ardErear afEes ¥
FHCAT g1 (575 | HH TGl T qrrepl Aiatatae
T ATeT e HHRAT &7 U | WITTPT BT HH dae

W faedes ¥ aiRadde® e, WOd VRS
THTE 9T T, |

¥ %.3 SIThRUT GIIehRul TR
(Inoculated)

FHT FOTGTHT GIIHT F A7af a0 ded | &R
HAFeATH T IAEAEE TARAT G TREADH G |
A= afeomHE®s 9T AT AT T ARETRAT AT
“feopep TS (AT T 1T AT 8157 | Feaehdiged
FFEtg q At @rere T afaear fame
TANT TREN T3 | A Ireed BHEATATE e
U B [SHAH @veRe T fafae gewsiEdr
SUSTE® GANT TXeHT T |

FHT FINETHAT @IIBLITAANT FINTTRATA BHeaqTHT
I FeHSaEwes BTal TRTs FHEATHT Heli
qed FeAaeedrs aR=ndd T8 | 41 Jarg $ad
g GIhRIEAE® TAATAR [T Teepl AT /T T9%
fafaa femeaHr @ras! tesaar ferar sersq q9fv ar |
farsTe TRT FEET FNId FEHRTHT FHI HAATS AT
SATSUH FAALITHT AT G a7 ATRISTT HH TRTR
TISTEEHT (ShTAT, WATEIehebl &, ATG) ICRI TATHT
QIR SRR TG, | TFaTedh, HH1 Bl ANTH
AT ATAER TAAHT Tk Tl 9fT FET Jeiahareed
AT @Y7 T ATAHT B | WIABIUHT 0T T At
TIF FAA (9 gvg | WY AT ATRH, GeEacH
uteafd T s=geme g4Tad g |

I FAETHT GIIBITRT AT ATChT TANT TSTEhT
EGH

Q. Y gEEelEEE: 9 qellddedieEd  HE!
GUTITHT ¥ &GHT I GEAS 8%
IS ¥ AAT T ITelbl B | TAHT @TAT
IR TH e G @M UaH IS

RV LalCafe aTe 9T ST

ST AT FHT T [aqaTeghl geia favaera

FERITHT FHEAAR! JART TRUH G | Taqad®
TR ATA FHIH ATTH] T eI aeeweh]
gATEEE I FHIHl @OE T AT gfafues
TANT TRREehT B |

R AEAIE  GEESEEE:  GY  FEIAI Bl
TIMETehdTehl AT [Aoiferd a1 Tebsl  TKTeRT
ICAEAE® I Il B, 7 HAd feudig
FMHT ThTehTUh] BIAT (457 | Teh IcqTe-d
us fomer afa ol fgmer fa=mr useadrars s
T[T AT @Y fepfaaerT TaTg Ut faemvar @rsH
qreATEd TE |

frsifeaa geaoiaee” W FEA EH1HIT /AT T

TR 9 FIBTEU TH H1F9FE  GRATT e
THEIH | SISThl FTAT 9 UTH B
T SATy aerEr q fEdr arEEe a1 %
feretr arsi & g7 |

HTa9IF qIAIFE AHAT TR THE
AT 9T, 90 f7ex qrr a=rEy 9 qH
EIFTeBTOTRT STINT GART g4 q&H SiId Tl
AIRT Frg= aTiesr TANT Tl 875 |

30 feUfr Ifeqadw argmHE HUH GIHHAT
EIFTHRT GART THE | (7TET FTETR
fawifed Tieus Ifad arasha ®d g4
qFg A [AwiarRr Ao e
feger)

IR ¥ faBTHEOT T FEqArs feapr g9 Afed T
AT &TAT ol [ [T geig a8
TIATE 30 [Hea+H TETEg |

FRI T IIRTECH fAEOEE 9o feIfr
YleqITH=T TG Bk g9 Alad GrAr=ra
THErRY afe fysoresr arahe &4 = g
e dTIRH FH TH qEl HEATHT FERT
IR |

ATITHRH el TUqles, TIPTHT TR FHHT
ATETET T R FDI AT |

ELEUIES
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3. gAde UfSfev: gEHSEae®dl I T
A Fel FeaaedieEd TUaRdrs TH91E a1
fafq=T &, @, AT T 0T Fe® HHCATH]
Tl TH B | HHAATH JHIHT  IRTTHT
JEI e HIP] SATTH] (AT TATT 917 &THT




e wged | A axqew 9@ fque FEmEeE,
FEASeEd] AN @E gadarg a9 2
FHREIAH] FALTATs 9 qRadT T g1 qF,
STEETE UERHT THIE I TH, |

wHeET gtRaT facates R-tam geesiaeEa
FTATEROAT AT I FHTAT foream Tew afqd g |
FHT HIA [Tl TNITHAT FHA TIBT [FTHATRII
(sterilization) T¥UeRT G | & T ATATEIAT
JUTATHT TR-¥AT GeAS el JI97 g7 A 575 |
JHIT GHATIA JHATIEED] AT ST TCT ATALTH
B | gelgahdieEd ATF [aheaewdl AT &l
AT FfEHaN 9 q=rd g9, |

¥.\9 IOH A THER

ITeRiceh /@l Ygd |IaRY T Jgr 9Hhar IfEy
qmafT qear yenfad #hT wrfats ¥ @rEH SATE
O = B9 Adg | ATTART, aTdrER T, EHh
ITIE® ¥ A BRI FIH] AlqolTere THE 9Te,
A gelrgare fad o qoedeesl qieomd faeior
T FF3) WAN T AGar Jegpee wuAT e fafire
qEEl Jead FhieEd IAETH qriraar e
IAH AXATHE® FHICSA |

STER AERd] ded A dew  (AHidew)
THFEIATATs Yidied T ¥ Sed  [UIERE] FHI
IATEA I Bl TH YOHATH T3l Hewd 0l qfel =R
i@ el T WER HATFA (sensory evaluation)
T FEET GEAIT G | Fh HIIT AR FERT
favamor 9 AfpeT | wEa fodufy gelaAearer
AT TAT FHT APl ATTH FIAT F &a@ T
[or&q STITebT<r & &7 &N THAT TReAMH] qTTHA,
(OIChF(Hfb), GPI3d THIHT IATRI dTIHRH, Heb3H
AN (a8, FHST &Y, GEH[ TAT T AAR] AP

@@ FHET g |

¥.99 FTET QT FAIC

TOMEAHAT ATh ICAGT TCHT FHRT 219 a1 TXICH
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Rank Farm Process Score | Weight (Lbs) | High Bid | Total Value Company Name
Koperasi
Ribang Gayo
1a Musara Natural 90.59 429.9 $40.20 | $17,281.98 Sulalat Coffee Trading
Koperasi
Ribang Gayo Coffee Beyond Borders for
1b Musara Natural 90.59 396.83 $40.20 | $15,952.57 Uminomuko Coffee, Xtrat
Pegasing
Takengon
2 Utara Natural 89.85 595.25 $20.20 | $12,024.05 La Boheme Cafe
Frinsa Anaerobic Coffee Beyond Borders for
3 Weninggalih Natural 89.59 595.25 $26.90 | $16,012.23 Uminomuko Coffee, Xtrat
Koperasi
Ribang Gayo La Boheme Cafe & Huracan
4 Musara Natural 89.18 793.66 $15.20 | $12,063.63 Coffee
Koperasi
Ribang Gayo
5 Musara Washed 89.15 793.66 $13.50 | $10,714.41 Kyokuto Fadie Corporation

G Alliance for Coffee Excellence website accessed (2022)
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Facultative Stabilization Poad, Design Considerations

GIa: Netsol Water
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GIa: Aeration Tanks at PANA Coffee, Thailand
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AT AT FRT A [qafebT gorre favae

artet 9 fafa= eegifas e argraar wfewr g [T faaarar geiifad ®erR aiw faevares |
(HRT 9IiebT 2aT$T a7 RUFaAr avel a1 gaqeiie AiThes e dad a9 &l 1)

PARAMETERS INFLUENT (MG/L EFFLUENT CONCENTRATION AT DIFFERENT HRT (MG/L, EXCEPT EEPA AND WHO

EXCEPT PH,AND  PH, EC, AND SALINITY) IRRIGATION WQS
SALINITY)
3D ) 7D 9D

pH 10.16=2.02 6.66+0.76 6.85+0.57 7.17+1.04 7.67+1.53 6-9
BOD, 1641+373.55 179.66+13 171+8.54 148.3+31258  133.67+1822 200
CoD 6953.33+339.41 430+55.67 29166237  282+15.1 255.33+37.16 500
NH,-N 253.33+11.6 205+51.9 166+11.53 120+6 96.33+3.81 30
NO,N 116.66::26.63 39.33+5.51 26.66+2.1 22.33+3 51 16.33+1.51 10
™ 650.33-93.62 206.33+10 90.33+6.66 62.33+8.02 73.67+8.48 60
PO,-P 88.06:£40.77 8+4 4.23+0.49 3.8+0.8 3.23+0.25 5
TP 144.53+20.75 16.66+1.15 161 12.33+2.08 11.33+2.11 10
Sulfide 241.33+101.16 9.4+0.7 3.86:+1.71 3.63+0.35 7.2+1.71 1
Sulfate 1072.82+352.74 370.55+12 115.66=814  103.67+7.37 114133122 -
Chloride 1919+1271.6 595.66+53.35  530+45.82 533.33+45.1 686.67+20.81 1000
TSS 1868-863.1 85.66+10.6 76+8.54 73+2.64 70+8.19 50/600
DS 5877.3+2294.77 1177.66+1006.6 1178.33+171  1060+52.85 1103.33+23.10 2100
EC (us/cm) 85502089 2307.66+2080.6 1982+9.16 1785+170.88  1820.33+10.80 1200
Salinity (%) 0.69+0.22 0.25+0.05 0.25+0.01 0.24+0.03 0.25+0.03 -
TCr 18.33+6.66 0.66:£0.32 05+0.10 0.47+0.15 0.5+0.1 2

I Aregu et al, 2021
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e 2.9 sehTAr AEE
Cherry payment receipt No.-P 00001
Coop/company: Non-memeber D Date / / 20
Member
Name owener farm ID I
Name delivery person Man DFemale_J
Sub-village Age
Telephone I Price ETB
Cherries bought KG
Amount paid ETB
Signature farmer Name and Signature agent

ra: TechnoServe “Coffee Wet Mill Processing Guide
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Batch No

Date

Weight of Fresh Cherry

Unsorted Ripe Percent
Sorted Ripe Percent
Brix Degree

Time Fermentation Begin

Time Hrs Passed Type of Fementation |
2 Wet & Dry
g Wet 4 Dry
O Wet &  Dry
o wet & Dry
g Wet 3 Dry
0 wet O Dry
J  Wet I Dry
O wet 2 Dry
O wet g Dbry
J wet J Dry
J wet 3 Dry
 Wet I Dry
o wet a Dry

pH

Tank Nos.

Bean Temp  Ambient Temp

Notes

Final Parchment Weight

Date Stored

GreT: Tim
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Screens mm Classification ~ Central America  Colombia  Brazil Africa and
1/64 inch and Mexico India
20.0 8.00 Very large Superior Supremo Santos NY 2/3  AA
19.5 7.75

19.0 7.50

18.5 7.25 Large

18.0 7.00 A
17.0 6.75 Excelso Santos NY 4/5

16.0 6.50 Medium Segundas B
15.0 6.00

14.0 5.50 Small Terceras C
13.0 5.25 Shells Caracol PB
12.0 5.00

11.0 4.50 Caracolli

10.0 4.00

9.0 3.50 Cracolillo

8.0 3.00

Gt Torrez et al., 2023
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Characteristic Target

Chlorine None
Calcium Hardness 50-175 ppm CaCO3
Alkalinity 40 ppm

pH 7.0

Acceptable Range

Odor 1 Clean Fresh / Odor Free

None

50-175 ppm CaCO3

Al or near 40-70 ppm CaCO3
6-8

I SCA Heritage Standards
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State of Raw Material KG
Fresh Cherry 5.56
Dried Cherry 2.25

Pulped Coffee 3.39
Drained Parchment 2.31

Dry Parchment 1.25

Green Coffee 1

T Adapted from Cenicafe (2008)

T =T T wad fow JEEHT Fear AT
UEAR ATTEUSEEH] (9T T I HeATFA e
FAt=rd T |

FAT A, Fhl T, ACIT AALATH o T T
HedIU g7 | AT qEd facs Wiar fqEesHr g
Tfaer akadd ATETEd g | A URAR  &THAT
STl THAAT O U THS | TG brgebl AT I=
AR qATTad AadTs diedl ¥ o USdrs ardl
qarHEdr faqae | e, A USHE hdeedls
AeaH  TAtHEATHT e TE | geddd IO
FEATIAT T U =ROTHT TR MR Sa<arar TR
TS T TN FTAfafawsed! THaT AR TG (&

FHAHA SATSTHT a1 q&@T JeRATHT o) |

At TATEwdT IARTETAT, FhIh! AT fafqw TaTATH
AHlEF BIRIE AT AGde® alpudl gv |
ATIF TTHT T T TANT TRTHT AT HIATF=aTH
YTTFTH TAR TP g TF G AfABHT AGTHT B |
A AT ITAR, L.US fBell TS FHRT BT AT 9
{ehelT BIeAT Sl aRTeR g | (ATieTepr 90.9) BIATFeraTHT
I Hrgee q& THHT AN TTA It T H Y&
TR T | GNPl AT [TrAEEdbl ATGAT FHhlehl
T T3 TRUH! ¥ fqIe®dl Toaa degar qomre=
e dEdere fadewdr At aifder  aArsd
qE I ATEEF g@) AT FHT doddl @98 90.9.3 AT

FH{CUHT T |




IFfeqer FAAT, AR 90.3 T TAN T Al |
IqT TAfeAepT TATeAT e aTealedl Fh TEhl o
TEHT W ¥ SeTEe AR AR &7 | BT 9
HATITHT, Ueh JITEh [q-Tg®ebl ATH II/ ATIeeA
THRE® I ATE T B G TR TANT T T |
faiTe®er! & Ui FUIR FREFEE FH TR Hel
FAAT fem | aTERureEr @i, Afe U geged %
fepell TSI el W.US &1 gl 9§ febell Bledl whre
R Tl TRHT TGl FGal |1l qUhl q@rsg ar
THET A4 FeAehl TUER IR T Aleh @IS qH |
Ty, Afs FEar JeNuE! gl AREe g Fw T
FATRE & Y (HART 9iq U et afear #90 g
T IR T Flthrg, TR AR AT BfAg T HeATS
ItRATATE 99 B ATETF B |

ATfAHT Q0.3 TATAHT F=aT TaTderl fafa—=
FaegqrEEdr q fEarurd sidr FREre TErg ®ArARor

Fresh Cherry 7.49

Dry Parchment 1.66
Unsorted Green Coffee 1.08
Exportable Green Coffee 1.00

I Adapted from Coffee in Nepal: Past, Present and
Future (2020)
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Arrival Fruit

Floated Fruit

Sorted Fruit

Dried Fruit

Pulped Coffee

Wet Parchment

Dry Parchment

Green Coffee
(Unsorted)

Green Coffee

This is the coffee fruit as it arrives at the recep-
tion center just aftar harvest.

This is the weight of the coffee fruit after it was
been washed and floated.

Coffee fruit has been sorted by additional
equipment or by hand.

This is a natural process coffee ready for stor-
age (10-12% moisturel)

This is the weight of the yield of coffee after
it's pulp has been removed.

This is the wet parchment after any fermentation,
washing and scrubbing has been complete

This is wet processed coffer that is ready for
storage (10-12% moisture)

This is green coffee just after nulling, but not yet
sorted.

This is sellable or exportable green coffee after all

Take weight measurement
quickly upon arrival

Skimming/removal of floater fruit must be
conducted quickly to not absorb water weight

May include size sorting and/or color sorting,
Must be completed same as receiving day.

Confirm pulper is calibrated to minimize
unpulped coffee or pulp pieces.

Refer to your quality standards for and

Weigh floaters and subtract
from "Arrival Fruit"

Weigh sorted out and sub-
tract from "Floated Fruit"

Strain and remove any surface
water that gained during pulping.

Strain and remove any surface
water that gained during washing

Do not use a hand sorted sample

(Sorted)

sorting and grading has been completed

as it is not truly reflective of

permissable defects screen sizes
lots at scale
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Transaction Guide Median Price - 1,000 pounds of 87 point coffee

=——=Transaction Guide Median Price - One container of 83 point coffee

=== Average New York C Price

Il Specialty coffee transaction guide (2023)

FarTa T Tettaerert @TRT H1-HTeha FwaT AT IR
AN AT TAIHBRA H[d TAR HeAs® T TTEhT
A A A TAHFRI qred A a7 | FREr
e [ 913+ STel 9 UIKIHT AT fGHepT I9TehT

ATRT ¥ ATRETART FHIET Y FEGTIH G T i
TR e AT I Hicbreg | ATRT AT (qa20Te
w4 fafvera awamatasr @it 99 L A ?
FUEE AATIS, | TqA ARTAEE Javd ¥ AGATIF Tl

freidTe® A ¥ gvedTe 9 91 FAET 9 G, |
TESiaa THITTT T Heaes ATSHT Bleal HH1 Wi, a7
“TRT A STS” AT THSATET I ITg=e T B4 | AT fard
qT & [l ERAT Fh! AT TH Arg TRUH F |
THEIrIT SohiaH H (& [FaRe qm 99 @0 3 /7
qTSA Ak, | fahl favgdT Fhiw! eafqar MR g7 |
JTEehel AT Hed Jehe T BRI &% JINT T
THS, | AR, YcdE Udh FHhid ATl qaad T4 AT
AR HIRE &Ied | IRTEXUHT ATNT, BfAT FhI THATAT
HATEATE T TEHT GTeHE HAe®HT AT T
F G gETHT a1 Bfeig T FATeT THIAGEIR! ARTAATS
ST I |

T YUghed a&dqe® ofa- ATHNTA Hedd [belepl
FRITATS VTS AT THH AT TS |

T STFRTA: GIT SHIZ X Hed THb] SHISEEE
AT TRTFT FeT AT

JFRTEXT.
300 fEar gfdr #®I x & q040 /fFar = &
394,000
90.3.3 ATHT AT

JeEweclls ATHAT T AT AT HFIATHI &THATATY
ST RIS | gl AR Eel G AT TG ATk
AT ATHT, a7 9qG AT, I &5 | Il faafed, &
G FHA AT AT A&l §aT FTAIA Tl Fel I8 |
ENIF T R T, AT Falal T a1 AT
TATSHT ICAEAD] oA FGISAHT AT ToAATCHE
qfeFTE® GIed 9e | ATHRI-ATTT [FaR Tar THare
FEN A AR T Hew ol o sTeges qiad
ik |

T AT el ATETAT (ST=(hl ATHTAR] AT

HA ATHT AIR! JTTRT BTAT Ach TRUH
FHA ATRT % = (FA AR/ HA AT X 00

g AHRT AT AA: FA AR (@)

(AT TFRTHE EaT G2 Ul 573)

gg ATHT GOOAR] EGHT Ach TRTH G AT

g AR % = (@ ATHR1 / & AR ) X 900
T AR AT GE ATHRIATS JAATHT AR &
TTET FE TART T Alheg, T HT ATSS, | ATIRHAT
JATEAR! AAT IAR-AEE gl 9 | AT HAH



MET FHTH AETAIU &1 | TfaeTdepl &qH], T FFATY
TS, | JATEHT AT Ueh ARG e, auafg auHr
TAAT T AHAT TGS | U AUGrd Abl ATAFHD
gT AR IJoded Ffg ATHT ATIR THT &9 TTHT
A= | T2, AfE @& ATHT GIALTT T2dqT T ATRTH!
TAATHT AT AT AT TEHT bl TS, | T @& ATH]
giqeraars ga fafas AT T ATIRET ATEREE
ST AR FEATHET HF TS |

TgFS  ATHATE Uh db-399 [o7g A AW
SRTARPT ATFRTATR] AT S o aATsIs | Al
TUAT "TETATE a7, e TR T I ATHT q&THT I3

(el ol

qAfe=ra T Hed T TH |

FH-SHA GISe © 5T & ATFIAT ThH SATITeh] ATATART
qI AT T I G T TN T3, |

TRIETT: g7 3,000 febeql QT FETeT 1T Teh-39T
qIgee ERAT FEI faRT qeT IO
- fgsifsua: 3000 T W x ® 9¥0 gfq
fepeir = 350,000
3WT A9 & & ¥i5 gia feq x 99 a7 =
& 9308y
& 350,000 I ANIT + 93,9RY¥ #H AN
=& (%3 KY
dH-THA dIgea: 2,000 [Fel aralr AL/ 4§
AT = EGARY GF = 349N feper gfar
FHT
T 3%36RY TFIHR AT /348,99 fFar #T
= & 59%. Y TAGAR 9icqT it YT FHT

Al T GOlEF GG TATST AT & 98 6¢ 9fd
fpar fear FwIFN FATH [GHT T fFIRT T |
TRIHRT GRehT e GIT Hedel JONETFeATE 9 AT Jard
T |

fafitse FRMET, 9T TF FINgE T HATd b (AT
HeHT Ueh [Hefed ATATR! Hael Tl g5 | TqeATS
Flecldblel AT 9 AT FARA TRTH ANTH FLHT
®IH] Ii@ TRUH G | A T AEAT A-Haia @
A9, U JUdehe] IATEAR AN aeie qAR T &
YIS 1T T TF |

ST AT FHT T [aqaTeghl geia favaera

FRIEXT. HATAE & 00 Yfq fEdldr el 300
feretr aRar I [MeTek ATIfT TRl dF 99 Gl
fearaferdara
- & AL 300 [Fal ZRAT FRI X & 00
/ [Far Rl Hea = & 390,000
- 300 feFdl TT FBI X L. 4§ ATAT =T BT
W = 9,8%c fepell ararm =T
9.%55 fFal arar a3l fbeT ATa9qF

- G HEIH FAREATS [k AT = &
90000

3 JITIEIT hegehl FIHAR X & ¥i5/fed x 93
fer = & 94,0¥g

- fash 0 & 200,000 FT HT - & 90,000
G @ - & 94,0¥5 = I¥Y Q47
Y RYR/q%55 fEAr arar AT = ® 9¥Y
gfq @il A"

Ara: fagdier @ifit =E@r sEd qeT & ¥y gfd
feperr frgiRor aRT 9gg | Afecdl [l qFHT =T
foFeaT G9Trerepep ATNT 7 ATHT T SIETH HTET F7F |
qr A =T qGT = Hed ARGUAT JoIheaTs e o
g7 Al Ir 9waT FH 9UH g7 ATH 57 |

AT qfqwe (Return on Investment) fema =
fefer =rerama faea® T8 YT Teiiereher! @NT ITAT & |
foF T 9R foi faq sifeamd &= | e gfawe
AT fafeel Teprd Al T g9 qgar fqeey
G | AT AIARAB] (el dAMAIETE e THTHT
gfawe 9T T Gihrg, I TATSS |

- @A 9fqwe (Return on Investment): I%=e
T A= gel a=d a1 A

giahael fEarafedre

BT dfI992T 819 9eqe W&l afie & ¥iz
fam T 3 Far F9RET AT FHA |
HIETH T & ¥0000 T[T T ASIH
HU Ged UIET ATLEIhl AT bl

i Fwa. ® ¥9s glafeT x 3T
HUIEE = & 53%




TTHIHT GfdHeT. & ¥0000,/%& 3% Jfd
feqr = Y65y fa7 & (¥5 fa7 ar or T
BT [ THT 9I=T FH)

TIE: FAGTIHr TN HGT TS 9UHl ¥5 foaufeg T
T Ul HIST AThd TR &7 91y | ¥o
fequfe @ &e# fed a9q &7 9183 |

99 fa=r: a9 @HET gearad eHar T agg 7
TITHITRT TRl Ta9deF qUaRed A9 qHT
TAT FHTTHT ATTITHAT T 7

qIfEHT 90.% FIFTIR] & ATFRTATR] RIST fad ATHRT T AT [Faoresl IaTe |

Title: Profit and Loss Statement
Business Name:
Period Ending: [Date]
Revenue
Coffee Sales Revenue NPR
Other Revenue NPR
Total Revenue NPR
Cost of Goods Sold
Cherry Costs NPR
Mill Labor Costs (Directly related to production) NPR
Total COGS NPR
Gross Profit NPR
Operating Expenses
Rent/Lease NPR
Utilities NPR
Salaries and Wages NPR
Marketing and Advertising NPR
Other Operating Expenses NPR
Total Operating Expenses NPR
Net Income NPR
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AT 99:

AT, foent T AThieS

T IeTehT I=o U] ] JATET AT AT FHT
feiafgeT Tefta™ ¥ I Bfgad Ikt AT
T FEfAfIE® el T Higd g | 91 q2TTd TR,
HANTE, Whiag, T &I GAATE TAHIHT T | ATAHI
FHI IANT IATEF AT TeNgFATS AT HGATAT a9

TUTART ATRT FHT T [EqUTebl g fevgerT

1.9 THAT TbRE®

ATRT HaTeed B THREH THATEE AT TR G
T AT THAT FEAT TURARET FrAAIA T AT o
TEA G | ARIA THARE AR & AT AHARE

TSSS TTaT, fFTe® &% g 9¥Y T JATIUR IHTeEeh]
HYLTEE TACEETH FAT3 HAT |

SISALHE I T qadR Y&H TEs, | 79 HeA
fsTT T ATRTAT 99 TE=epl ANT FEdNT 9 AR
I1 ATHEEF g qHG | X TAA g9 SREH T BTAehT
FRITET 919 FQTSE | T AATIHT TH(CTH fagT=des
FH SATEFEE T FeNddewaTs ATMAF wOAT fawT
I ENEA T FedNT TAHA THE FhI AT
O] qETeY ST ITT g GTershl B |

949 THAT AHEE

THATE® AHT T AHATRT JobIY, Y&A1E, 4T,
s | el aifderer A maRe® ¥ fades TanT
MRUHT I2EEE T&d Tae;

(FTE a7 F Fqfh TR Gl GUGHT ATTa)
“Uegel TR TAd T4’

T T 7 B STHAT afaRged! (90 | LT I Hof FH1 IcATed ATATeTe HEdeh! ATUE T TSI Fvael ITed
T TH JTAGEF / TMIHS I a6 AT Q00-00 ¥RIAT FHI ICATEA TG, | AT, TAqS T4 TeeT grataes
TIANT e, T Areqad fafirse SERTERr e aft | S T I AT AT el AT SRETHT ST
3 | faieedr Afe g TF SrHEEE avher 9T | @ fara 8% a9ar EXW (Ex Warehouse) @d@T
ATATAFATATS FHRI @IeT THT 947 | g9 J&7 TAG ATIR GERIAT FATEIT TR ATFT Trwd Tel aars=
T | IEAAFEEA TG AHET (AT ATead e fau 7 fAata ArRd 99 o a8er 99 Ieared v |
A -A¥HaRA THATEE I T, fadewars SqaEd 1, ¥ (Maivd TeaH T Fhie 35 ATeee® [ dedd 9T |
IcqTed IcdTied far | fariieser T Fola T, T FNTSl Hrdes qar 1Y, ¥ 9a7a 9thaeEs 98 W | @,
e @fvd TERTAT TSI Ul Hewd Ul e @1 94T | Hed 3§ &, Aeaedd EXW Hed TarT Tieeasr faar
gt JeaTael a1 FOB A+ |1 | T IEHN AMNT o Alewdl Hed R T = &1 fb wav fAafarame
TATS AITITRT f07 | TUTESer 9TST, 7T AN, ATATAT, ¥ =T @9 (AT, JATadd 3= ATaANTE IS
FRTH] AN TATH TSR G TwaT 8¢ FHAT FHT (T TREHT TCAgws | AT 9T, farieseed TG THTSS 4T |
IEwel AT WeT ATl faT | SHlewd TRIar T T ¥ T &q6T Fo7 9% (40 T g Tea<et T,
T FHTEEA AUl IR THEIATS S | T9d SHeed T TRRIawidrg aiedd a9 ud T &1 @+ TR
fersir T fow Am ovg STEel ARAa T4 TATSHINS, || AT 9RgeT 9Y HYeE ANEHT YHE g7 | AT HEATHT
T UTAEEATE IHIEEd! AR WL J=aR A8al JAA1d9deH qAE T qard (o1 T=7 |




arfereT 99.9 Sample types used throughout the coffee industry.

THATH afewTsT JRTERT

T

THR T Teb THAT BT S T[OTERebl “YebR” STl Il THATEE 13 daae®/ JFHAEware
sfaws ¥ Sae HTar ar geiaed IEeh frep afedr sar=aTe e 99, | qTHETa;,
TR AT giatateed T e [ IeAed A7 dro mEeare T & q faer T siferer
MRTRT FFIOT Al G THAT B34 | O AATE I &eael | AT IATaeh / TNIHFRT
FHIH! [FTATAR FHAEEATS AR TaH @A T FATH 2T |
g | A1 THATE®H AfdSare @e /a0
ARRIATEEH TAagae® goahd T Al |
THAT SATHEASE AT FIT A TG qHG |

LS IT Ueh AHAT & S [ahlepl AT I&ard T UL [, THheld T FARA AlCee®
TRUeRT AaTe ATSS; | AT Tlgel o FeTea Tfed o TeAr FaET geie TRubT Fhiekh!
MRTHFN g AT A T, X AT fAf=a Q00 VRl @RE T I=geb Teeh! dUIsdrs ITal
AT TIETHAT AMGTHT IO & & | 4T B | AU RIAT AT AT TEHT A
THATS vk °fq Tt arqmnd, ¥ srara ¥y AT FHATHT fhe gg T R 1 |
grRaTEEeTe o 96 | O3, 41 @ ATPR T FFPRY, qUed THAT qIR THaE ¥ fa=m
& 8l |

AT (Spot)  TITETHHT T8d! T qchld @REH! AN ITA  FHNHETE Ueh IFEed ATAbATHT TATZHT
qUHT FEEATE (AHFTATEHT THAT &7 | T FHT  AANHHT BT FHT S [F ST T 413 |
qfeer = fata, ardrna, T amarg gtwRaes qUTEHT ATATT ATHERAT i fafaargar
IR TREEH g7 (AT IATEH J9TAT @I WF G | TUed UL T ATATARATATS @IEH]
TEREHT G ), T ATH el g7 g, AT AT IARSHT TS THAT TS A0 9
T TFg | efdg/Afdgare agHT F ufq qAF TS, |
Afdfees afvaddes gad ¥ g AT AT
feR g7 |

99 gl “9d-garl qaHAT A1 THAT deanited TITES AL[AATHT ALY Teh TPl THA

THAT (PSS)  UTeshewa T U farsmier UBRara e dwar TSN | fadesd Lo Fhide®s fb

AU THATEE Hed Uk &l | a1 FHA1 faara
TS5 | AT AHATA @G TXUH! Acae qar
R gidtAtae TEg | A7 THAT TAR TR
AT &7 IUHITTE® B (T SAB TITHRT

gfqagar ST | quTed =dfe, #h! Hara
THATE THAT TAR TAFAT | TTehedTs THAT
qerEal | f[qHEEd Hearsd W, ¥ qEedl
qUH B | UL (FATd JOERATES Ml T

) | [a99 T FH! ATHI AT AT TRREH TFES |

AT T UEARETE Hel (Ades afam
g | fersharel A1 THAT At a1 97
gfafeerd TS |




AATCAFT AT PR Faet faaafarr gora fagei

TETETHT fafrera @wRTaT Fde® afed ©F Har TF AT FHIFHN T U7 Feda? @RS AT |
1T UTRATER U TRERdl, ¥ et A (o faessr Tderar @ifra g
FHT TEHAT Sfqay Tivgalsy faes @) | g, fa-iesd her aiT frraug
TSTEUH FAHAT UM I TS | AT THAT FAHIET T, T AATASATA TSTSUHT FrddT
[ 7 @ivaddiarg T2Taaed! AT MaH a1 (OrEdR SfEithee S ed & WAl g=d
Fich AR 878 | ATee I&AT AHAREHA] T ATewg | AT FHeday eATFh HhI
froerEET A AR faerar g 1 a) TETHHT TSTEUH! 92T | Sgairafs, Teree
TTEHT AR AT H(qeh TATEH e qur FHATIS THAT (HHTOY TEGTHT TST | €T
faeTdTe® @EFAERT TR TaTHl AR fawewd ThSH oNT Hearsd Tae, dTaET
g IS | TE, T E, |
T Aifees |faar ar TaTEAT Tt A1 THA gearE, fUeeE, ¥ ATE THATES EdRd
XA ATS, | AERIATH TAEERT qUT 8% Hiewr fafaar | d=ar, wHr
HTITIAT Ieel R @ieg, | fuaed ¥ TSN | T (e, el ATAraTd Tehel
ATTHT THATEEHT FHATed STl AT FHI  TETASEHT AT I P &7 (97 q1 Tael
AT a7 faviTewel TMaTHaTE gaTHred! T3 | favilesd qond THAT ATvaH T J9eTs
Fuar fagaia 4w I | HeATSH T | 7IaTs, HHMET B el TR
7 | fafese smardedl ¥ garl FeaT
FHF ANTHAATS ATHET TS |
HeATET AT AT ATI(T AT AT F G (g0 G FaT g H-T ST & Hiewratg
v ¥ AT R FARTAERT U a9 92 @ | IrTewel UEeHT & amd
fareror IEeTeT T s, | AU TR AT T AEGH | T T3]
THAT AT T HeATEH TR |
el Tim

ATfeRT ATfceTel STRTHT THAT Fdaw® HF TN TR,
A ¥ ARV IRATIES ¥ Tedl Y& TTeg |
S T AT AR @REHAT “THAT AR Tagt
THAT TR TeTedl G AT T qHIE |

QAR THA AT

FATT AHAT TEAT G | ARG GaATeT FFIAT
TWewdAR aral &l [qeaeR AHAEE  TS1g AN
IH FH Aea U &l | THAREH AN FHT
T # FER 8 7 UHay, THAES qoI8q HHE
T AThicE T THRAGTSR AT fe=qr &1 | av 99
el I gAIE, [F9T AT W g7 qa | qAUE
THATE® TSTSAHT Hid TN THars, T HT TATHT
JUET YHH, ¥ IEATAA hal a7 UTed Hidel TER
T A FIAT IR TG | AT AATHT AT TR
THATE® dMeY TS137 dAlbrg, (L0-900 UTH HIERT

HATFAH AN GATT @) | T Gt @Raswdie]
“HTepelTs Q1T " JATT TS EIES |

Ifg T A AHATE® A Tag | IqA I 340
T THAT @loe g 9, qUIed GRahdid Fhl aig
T 9, favigeel gariTe! dNTd F9R T4 @REwararg
AT T G &5 | ATATA, ATE T shll @REH
AT TPAR @ T, THAT IERATHT AR AT FHhIeh!
FATTHET SAMfewg | FAM, T€ TF hald FHAT AT
gifesdl g ¥ @igaedr TR g9 99 gHEed
TSI AT FHX ITH AT TGS | 8¢ GIRGEH
IR AT FFHEEAT AT @des o |

feriTeert @I WA T e TE a1 faiiesarg

>

~

faepard a1 garil dead 9 A TRl |

19.9.3 froawa Ty

Tl FRTHT FERTAT TRTHPT T TAGATHT THATET
s Tresfer fag Teberr o fasharer amfin gaswT
FATAY A7 | @GR! STERTe Feeaeal =




9

s

T ¥ GTaseT AT T FHAT @iYE TRUH AHIT THAT
81 | IS AGATS T brgeld (&hd HhT qwar
IET BIAT G&IA THeE | T Mi=a o foshr
WAT TH Hegd TH 9C 9 FhIEw ATSE U
BTATHT IFUA 9 fashalel ATadmT AR HITA
B | IET fUHTE qariier AT 9OH ARTEEE
F g el TANT T 9% FYF I0HEIdeE gaSd I
ACH ATHR, D TATAR, T TURAR AR THT
I TE |

999.39 TeiEAAiEE qarr

TITSUHT AHATA IATHF  GERIAT  TRTH  dders
grafdfaca Tag 9% A= T Tl ARE ATF]
dedTs TeTae T Icdeh hiamare F9A1 W a@r |
a1 F1d =ANTE AiEFAT Alfeed TMT RIAT av= T
AR TAF hiaAdle TG fodew (dhay T
qihvs, | T aATed Ml TFAT TRUH] AHATATS AU
AT ATHAE IELAHT ATNT TART T A(hv, | I TP
fAt=raar a9 fafuer wrgar 21, el THATT IqH Ahl
gttt T |

7 fafgehT ShTEaTe® qohTal (Hard Tt Feiae
Traferd @A | afe fauaug gerser @ fHAasar 99,
frata gasfa ¥-< ewrer @it AREET a9 q99S |
&I Faed] 3= U] AT ATRd § T FhHIAlS
gHiah ®TAT Tg TUHR! HIATAT ATH TRUH T I
R [ T Fae 0T gAg, | Y, TETHE
qAT A g 9 fagare aifedl dees gary
Ufes ¥ Farsd &M @ T EF AE (@)
IS, | TEETHT F=F AT FATIA ATGYT, T ATHT
THIFH o Fdg v AREd T J4 TR |

999.3.R &Tvs fHes PSS Ty

qEar Yogd  degdie MR ARl Hih dRaed
JATCHER / TeeTFeed  GRahddls gl AT
qeTgd RUHI ¥ “BTAgRT’ dIR qIRUH [quaed
TITIT HH &7 | AeH dATeel qeee AL @ T
ATATARUNT IAR-ACTAATE el (&7 g T HIgal
211 I Hard [Uauaers a9 JRAThR T EIrar
T |

9 fafaer THERIHE T8 T S | AR [HqUaed
TAR TRTHT SAT FHAT A2ebl FidrAtged g Frre=ra
TH el SR Wedqyl (e famee grad | ufEdr,

TANHA FRIATH 10 TTAATRT FHATE THATEE [T
TS | AT JAA W@ T A [ARTSaar qAqreRr
ATRT ARHFT ETHT TISUHT THAT IET =E+S, | T3
UER UehwTeh! 9T I AT HHeg Tehl TAATH]
Al HAAG &I ¢ Hitqsw f

faeEidesa! @ s
wqHT A g9 aag | a9, SR AN TSR
T T R FHEREEER HEed ol HIHE e |

fueg  qurdrer afr Awifger g fafgewar
FFRTHE T TPRICHE T4EE B | &A [ag JIRT
e Jed PRIARH &THAT ¥ (i qiefeafanr fadr
gl AR, IR TRUR bl FiaAtded g4 T
THAT TS fasharel [ HanT v |

R FRITRET THREE
TE TSP Fid T qT SAIaT FRIHN Gia (o @r

ST Tg8 v | FRIAREE T EIHT JRAEEels
HTOHT TRTHATE T FHhIg® T=1 idd 93 g 993,
a1 e faed arer dateqd URHTET AgEHT AL dars
FEIH] Frad? Iod Widd Aled g1 qHES | FAb
afvgeael geuar (= g1 9 | aY 9 A1 FRER
FERIATRT Tdee T [aRTaar THT FHI qATTH
AT ATIRAT E75 |

9.3 SRIEH

T 9%3% AT ZeaRAA TR A% FEd (Argfaiae)
ATRT e (LR T Bt | A7 Tdes FHhT FRIERH
FATNT ATIGUSHT BTAT FANT Heqeba! G, T FOB,
EXW, DDP, CIF, FCA & ad 98H | Yoa& Aol
JE TR AT TEHETEw fAaier T ard
SfEH ¥ ATHTER] TR fagdrs &av@r 9am
TE) AUTAATE Fh! FRIER ATTHET AT JATHR &
THg | R, fashdTehl AT T%a1 I FoaR 9 e
ZAIE, | TR GUSHT, FET T AHIT qoaws e
FFI] IRTEREe T&d TRUHT S |

W @9 e (FOB)

AT FHRT FRERAT TN g FITwaT ATHT FIH
TF & | AT Y AR T YTedhells i o=al JART
TG | PRI AT g Ao Brdax ATSTHT FHI
e g7 foam 99 dnTaes (aew ¥ AHEes)




T | q9 AT IORAT T FRSTAE® SAatedd T,
fAeifea dreHT il ATl T, ATl drad? 9, T
STETSTHT HraAY |g T4 fashdrel fSFHaml &1 | %l o=
A€ FRERHAT fasndlel T8 FFedT FrSaqs Y T
a1 fAaraars Fes aATgAH AT fHatdaewdl A T
ATFITF B | GREHATT TN AT T=5ME qre=rT
TE, Frad? TS g% e, ¥ Heda¥ SElorAl qarw
quqfs; @e fTRETT (RTT ¥ Sitew) foavs) |,
I YPRF FREARES UATH ATHET FC ATER
TS | T, FeT MUATH T GITgUeHT THATE e qul
foreTdTes qUAT 7 THATHT 99R 9fT FET TR qTET
qfar &7 |

%I FRIR (FCA)

AT HT AT TS FRIARET 8¢ fHeasledr g | a7 9T a7
AIRAMST F9HT AT TART TR | fashdrer o=
TAEEAT ATATAT AT b Fel, Shalldl IATaHA
T T PR TATTAT FHI T 9 U TR
FH TG | IS A T THGT ATATATAH] AT
TEB I FHT BId FMAT % T35-5 AN@H T
AT TR 9 I fa=gar gvg | fashare
a3 i @itasdiarg 9o aia #rredes garg T
ATTTF B |

AR I ATST qAT @I, T T ATST

GEHT Ide® AN ¥ ATST a7 anTd, fadqr T 9rer
grgr 9 fashdard g9 fFEn, Sifed 7 anTdes
fergee®r g | A FAAT ATHHST AN T FRTATS
AFTHT TAHAT AT TH ATSTH AR FHAL
g8 W AT &1 fob ara, fown T srerer fashararg
ATl TredT quHT forAr ufd FHeA dEds § |
THHT AT TERIATH]  Ileefiagd  Tedeehl  ATATRHT
rs{*dlt'l CANNIGE S <'<4||"1|"<'|<UIC'I|$r gasl 13+ ¥
(AT TTAT) FHIET ATATT TH ATTITE G |

ST AT FHT T [aqaTeghl geia favaera

AAATS TRUH TATTAT STAaR TRUHT (Fefey) ¥ SfaeR
s gadr g (fefedn

HATS AATAT GEVES AT Frfa AT TreTHET
g WM&l AT AAeE GANT g | AT STeRHT FiTal,
T GREHATERT TETHHT STAALRT qazarest 1T fasha
fFaR g A1 U fasharet @i siaH, feramT T
AN I=ATH ERAL T a1 | fefey  fefedret=rat
faeTaT & 9fF AT e FRO g5 | fefegamaTa
FHRTHT ATATT T B, 9, GREHAT AR g, STah
fefedrermaia fesharel a1 @< eS| ATFT Fearerl
T ATATT AIHIREE AYUH GREERER TF Thehl
AT AT TS | AT G TIATHT AT 9,
JH YPRET FRIEAR FTAD: G AEHT &7 | AT
Tt FHEL TRUH G [Fales Al Iaadheed q7
WEEHT ATREEdTs Ml HEATHT fashl T T
FHIH! AN JET 31899 @real DHL, FedEx T aI=1
ST FREdl T T hEHAeEd (ged Al
fefedl gl daeaars BanT q=AT3=a *°

THY 9% 91 TFq 34939 (EXW)

TETH TUH! TS fashl &l a7 9Te8 qram=aadn
WA Ry | FeATEA T AT A=ARied qTedherg
= el el drgaiedel EH g7 qdg | a9
TANT A FeTTehr MaTHaTe fashl T&T 47 9Ted IamT
MRy, (AT B AATT-3ATT IR AT B) |
Al TEH AUR TS Taa&iehl T T h]
AT TR § ST9AT dFalies, aTaand, T ARAres
THTEL G | ARl [TFERT THEAT FHT dre g
fafas T g/ | SHEFEEd UXA AEIEwEATs AT
39T o FHT AfeREH 9« A1 FRETAT TA g
AT 973 &l |

Y& @REHATT BT T THT T AChl TR ®AH] AT TEH! FaT AR AT T &g | oriiemet AT et

EUHT Hhd qde® &, | T WET AR ¥ GERIATHT TedTel A qaEsars &9 T qgd T 993 |

99 SUYT (ST WY TRTERN) Tkl THTT 9Te8 BT ST&T (ahell FHeTehl TIETHE TR Fel Tlataiaaedh] T [eaem

T | gaf, STTA SAelies STehe® T ATATT ehe® qo qHaa |



AT AT e

o 9.9 FHT BET FHTTEedT SAGHET g&?0 YT I [ahdr-shar arfaed ¥ feeamies yee= 1=

b1 UMt

2

E

2
ud
d
=
ol
o)
=
=
L
p—
o
L2
=

I Sucafina

qRR THAT FAE®

AT 8k HRIEAT Tk (Subject to Approval of
Sample (SAS) ) ST THATH FTHRT g T T qd
TfEUHT g7oR S TERIATR! JTeA TRl AT ATaeded
g | I9HT Tle, MUauy, ASE a1 ANTHT THATH
Hepfa aaedd g7 | AT G FRIERE qdew,
givedar T fashardieesl aww, 9 F®1 B
HATITEEHT (AT TEg | TAM, THATH g g1 a7
TR RS HIRHAT G THAT Sbd AATHT & B
A 99 e fad ArHT &l |

Tel 32 7@ Afdiew adew a1 NANS (No Approval
No Sale) #afq FTd THTHT fo#hl 78 ¥ Replace
() | NANS & ot ‘A1 ugrds A7 & &7 |
THPT AY TSR] THAT GREhAT ATHIET A AT
FERIAT T &7 T F [T gae | TETHHAT IJT T
T =T AT TET AT 9T AT TR | Replace STHaT
IRIFAE THAT FThd THUH GUSH], [ahdrdT wid

THATER! AT GTqearad T faeed g1 ar |

Q.R.3 HAEH AT T

Qg fFaa faviesd a9 y&arae® aHTHE grar
ST AT T T Al | TGN A ATIA
gt FAfAT garre @it wwhiel et AT
AT R T qFg | A1 Aoy fafq < wfear afeer
a1 9o Afedr S A BT qwg | AT TERE BRREE
FANIF T I ATANNE IANEEAT AT A
o | gan, fades fafre F@1 aiewdeea
I Tge B | ATGERIAT ATHGAT (T a5 qEw
afe=me TS

- FHIH TER AT T

- HA, 99 TH @AH gAs A [ahiel qEaH
g TR 3% a9R HedH ATIRHAT E8,

- oafe ar garr e Afear

- @R THH AT A=

- A9 ? far gdew

- ATEYIHAT ATAR AT qAes

e fosh! YOa" W% TETHHT Teehl Ehiehl ATATHT
=g | AT FHT Tobrad @iREep! AT TR | AT &TeTehl



QTSI ACTHATT I 8 g, [T Fh aid & T4 |
friewars faft= adeear @i = gfe | S
FA T IAA Bl A HT ARTEATTAT R 9 |

99.3 GREERE®HI ThR

FAAT T W FH!  FAAIH  [THER AT
GREHATETH FFaed [aF T T FT 81 | TAH
AN 8% 9= g4 AT 9 ARl ATHIIAE oIl
FaT TARTA T&AT q¥ewgepl faeprq T4 Afbeg | o€
9T T ARARIMT THREHT SURId g SAT AEATAT JaT
g TR FEl, AIART FHT JAGHA  [ATTHLH
AEREEET TEhId T FFSH| TAFI Hhidg TRITH]
T9 IR 99 SHAFRT | FHI IAEHHI A hdes
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