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The Company

BIOREBA AG was the first company worldwide to 
produce and commercialize ELISA reagents for 
plant virus diagnostics in 1980. It is an independent 
company that was started in close collaboration 
with Agroscope Changins-Wädenswil, Research 
Station ACW Nyon, Switzerland. Since then, BIO-
REBA has established cooperation with numerous 
other research institutes and universities in many 
countries. Since its foundation more than three de-
cades ago, the company has steadily grown and 
built a reputation for high quality diagnostics. To-
day, the research community and diagnostic lab-
oratories around the world rely on our products 
for testing potatoes, grapevines, fruit trees, small 
fruits, vegetables, ornamentals and field crops.

Our philosophy is to provide our customers with 
high quality products and services to address their 
special diagnostic questions. Customers benefit 
from our expert knowledge and long-standing ex-
perience in developing and introducing complete 
ELISA systems as well as AgriStrip, the rapid as-
say for the detection of plant pathogens. BIOREBA 
has well-equipped facilities for R & D activities and 
production of these test systems as well as an ac-
credited testing laboratory for serving customers 
with serological and molecular analyses of plant 
pathogens. The company also provides special 
equipment and disposables for the preparation of 
plant samples and liquid handling.
BIOREBA products are available worldwide. The 

sales and marketing department and an extensive 
distributor-network, including our own office in 
Argentina, ensure a quick response to customer 
inquiries and prompt product delivery. Our well-
trained staff is committed maintaining high quality 
standards.

BIOREBA has been awarded the internationally 
recognized certificate of Quality Management 
System ISO 9001. Furthermore, our testing service 
laboratory has been accredited according to ISO/
IEC 17025 for analyses of plant pathogens. Both 
certificates shall give us the incentive to continue 
serving you with best quality products and helping 
you growing healthy crops.

BIOREBA AG
Christoph Merian-Ring 7
CH-4153 Reinach BL1 / Switzerland
Phone: +41 61 712 11 25
Fax: +41 61 712 11 17
E-mail: admin@bioreba.ch 
Web: www.bioreba.com

BIOREBA SRL Latin América
Bernardo de Irigoyen 3575 Loc. 1
B7602DUT - Mar del Plata  /  Argentina
Phone/Fax +54 223 486 1861
Fax: +54 223 486 0027
E-mail: info@biorebalatina.com.ar
Web: www.biorebalatina.com.ar

We have a certified Quality-
Management System. 
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Page 7 - 11

AgriStrip

Complete kits and single strips for 
fast and easy use in field and green-
house

AgriStrip-magnetic

Complete kits for fast and easy use 
in field and greenhouse

Equipment and 
Disposables

HOMEX 6 homogenizer and 
extraction bags for sample 
preparation in ELISA and PCR

Page 34 - 36

Page 12 - 33

ELISA Tests for 
Plant Pathogens

ELISA reagents, sets, kits, buffers, 
substrates and chemicals
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Testing Service

Our testing service guarantees: 

Page 37

Page 37

Contract Research, 
Development and 
Production

Your partner in Agro-Diagnostics
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ASPV 14
CLRV-ch 16/17
CLRV-e 17
CTV 17
Ea 10
PeAMV 22
PRSV (=WMV-1) 21
PPV 10/22
PDV 25
PNRSV 25
Poty group 25
RBDV 26
RpRSV-ch 26
SLRSV 27
SMYEPV 27
ToRSV 29
ToRSV-ch 29
TRSV 28
TSV 28
Verticillium 31
Xfr 31

Vegetables
Abbr. page

Aac 10/13
ACMV (TYLCV) 30
BCMV 15/16
BCMNV 16
BGMV (TYLCV) 30
BNYVV 16
CaMV 16
CMV 10/17
CYSDV 17
EACMV (TYLCV) 30
ErLV 17
GCLV 18
ICMV (TYLCV) 30
LMV 10/20
LYSV 20
MiLBBV 20
OYDV 21
PepMV 10/22
PMMoV 10/22
Poty group 25
PRSV (=WMV-1) 21
PVX 10/24
PVY 10/24/25
RaMV 26
SLCV (TYLCV) 30
SLV 26/27
SqMV 27
TBSV 29
TCSV (TSWV) 29
TMV 11/28
TNV 28

Potatoes
Abbr. page

AMV 13
APLV 13
APMoV 13
PLRV 10/22
PMTV 23
Poty group 25
PVA 10/23
PVM 10/23
PVS 10/23
PVV 24
PVX 10/24
PVY 10
PVY-mono 24
PVY-monocock 24
PVYN 25
PVY-poly 25
Rs 10/26
Sss 11/27
TBRV 29          
TNV 28
TSWV 11/30
Verticillium 31

Grapevines
Abbr. page

ArMV 14/15
ArMV+GFLV 15
GFLV 18
GFkV 18
GLRaV - 1 18
GLRaV - 1+3 18
GLRaV - 2 18/19
GLRaV - 3 10/19
GLRaV - 4-9 19
GLRaV - 6 19
GLRaV - 7 19
GVA 19
RpRSV-ch 26
RpRSV-g 26
SLRSV 27
TBRV 29
ToRSV 29
ToRSV-Ch 29
TRSV 28

Fruit Trees & 
Small Fruits
Abbr. page

ACLSV 14
ApMV 14
ApP 14
ArMV 14/15
ASGV 14

Diagnostics for Plant Pathogens  
of different Crop Groups

ToMV 11/29
ToMoV (TYLCV) 29
ToRSV 29
ToRSV-Ch 29
Tospo (I, II, III) 30
TSV 28
TSWV  30
TuMV 30
TYLCV 30
TYMV 30
Verticillium 31
WMV-1 (=PRSV) 31
WMV-2 31
ZYMV 31

Field Crops
Abbr. page

AMV 13
BYDV - B 15
BYDV - F 15
BYDV - RPV 15
BNYVV 16
CaMV 16
CMV 10/17
CYDV - RPV (BYDV-RPV) 15
GRSV (TSWV) 29
MDMV 20
PeAMV 22
Poty group 25
PVX 10/24
PVY 10/24/25
RaMV 26
SCMV 27/28
TMV 11/28
TNV 28
TSV 28
TSWV  30
TYMV 30

Ornamentals
Abbr. page

Aacat 13
AMV 13
ApMV 14
ArMV 14/15
CMV 17
ErLV 17
INSV 10/20
PeAMV 22
PFBV 21
PLCV 21
PLPV 21
PNRSV 25
Poty group 25
PVA 10/23
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PVX 10/24
PVY 10/24/25
Rs 10/26
SLRSV 27
TMV 28
TNV 28
ToANF 28
ToMV 29
ToRSV 29
ToRSV-ch 29
Tospo (I, II, III) 30
TRSV 28
TSV 28
TSWV 30
Verticillium 31
Xh (Xcp) 31
Xcp 31
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AgriStrip
The rapid one-step assay

Your partner in Agro-Diagnostics

Fast

Reliable

Easy

Cost effective

Unique in 
plant pathogen 
diagnostics

Reliable

Easy

Cost effective
A

g
ri

S
tr

ip

AgriStrip-magnetic
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AgriStrip

Optional products Art. No. Size

AgriStrip

AgriStrip

AgriStrip

Product  Assays

AgriStrip
AgriStrip

AgriStrip

Content of the Complete kit

A
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ri
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AgriStrip-magnetic

AgriStrip-magnetic

AgriStrip-magnetic

Product  Assays

AgriStrip-magnetic

 
 
Optional products Art. No. Size

Content of the Complete kit 
AgriStrip-magnetic
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AgriStrip

Pathogen Abbr. Art. No. Format  Assays

Acidovorax avenae
subsp. citrulli

Cucumber mosaic virus 

Erwinia amylovora
(Fire blight)

*Grapevine leafroll-assoc. virus 3

Impatiens necrotic spot virus

Lettuce mosaic virus

Pepino mosaic virus

Pepper mild mottle virus 

Plum pox virus 
(Sharka)

*Potato leaf roll virus

Potato virus A

Potato virus M

Potato virus S

Potato virus X

Potato virus Y

Ralstonia solanacearum 

*AgriStrip-magnetic only available as Complete kit for 25 assays

A
g

ri
S
tr

ip
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AgriStrip

Please refer to www.bioreba.com for an up-to-date list of tests which are available in the AgriStrip 
or the AgriStrip-magnetic format.

A
g

ri
S
tr

ip

Pathogen Abbr. Art. No. Format  Assays

Spongospora subterranea
f.sp. subterranea
(Powdery scab of potato)

Tobacco mosaic virus

Tomato mosaic virus

Tomato spotted wilt virus
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Content

Component Assays
 480 960 5000
IgG 0.1 ml 0.2 ml 1 ml
Conjugate 0.1 ml 0.2 ml 1 ml
Positive control 2.5 ml 2.5 ml 5 x 2.5 ml
Negative control 2.5 ml 2.5 ml 5 x 2.5 ml
Extraction buffer (10x)* 250 ml 500 ml 5 x 500 ml
Coating buffer 1 tablet (0.1 l) 2 tablets (0.2 l) 10 tablets (1 l)
Conjugate buffer (10x) 10 ml 20 ml 100 ml
Substrate buffer (5x) 20 ml 2 x 20 ml 200 ml
Washing buffer 1 pouch (5 l) 2 pouches (10 l) 2 containers (500 g)
Substrate (pNPP)** 5 tablets (0.1 l) 10 tablets (0.2 l) bulk powder (5 g)
Egg Albumin*** 25 g 50 g 250 g
Microtiter plates 5  10 60

* For grapevine testing, twice as much buffer is included since the concentration is 5x
** 20 mg tablets, individually blister-packed
*** Is included only with the extraction buffer «Bulbs & Tubers» 

Please indicate which extraction buffer should be added when ordering a «Complete kit»

ELISA Reagent Sets 
contain IgG and conjugate, controls and microtiter 
plates. For the six main potato viruses (PLRV, PVA, 
PVM, PVS, PVX and PVY), Reagent sets are also 
available for 5000 assays.

Content

Component Assays 
 480 960 5000
IgG 0.1 ml 0.2 ml 1 ml
Conjugate 0.1 ml 0.2 ml 1 ml
Positive control 2.5 ml 2.5 ml 5 x 2.5 ml
Negative control 2.5 ml 2.5 ml 5 x 2.5 ml
Microtiter plates 5  10 60

R
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ELISA Complete Kits
contain all reagents, controls, microtiter plates, 
buffers and substrate necessary to perform the 
tests. For the six main potato viruses (PLRV, PVA, 
PVM, PVS, PVX and PVY), Complete kits are also 
available for 5000 assays.

Individual ELISA Reagents
IgG and conjugate are available for 500 and for 
1000 assays.
 
For the six main potato viruses (PLRV, PVA, PVM, 
PVS, PVX and PVY), reagents are also available for 
5000 assays.

Positive and negative controls are only available in 
combination with the corresponding coating and/
or conjugate reagents.

ELISA Reagents, Sets 
and Kits



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits
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Acidovorax avenae 
subsp. cattleyae

Acidovorax avenae 
subsp. citrulli

African cassava mosaic virus

Alfalfa mosaic virus

Andean potato latent virus

Andean potato mottle virus

A
a
c
a
t 

- 
A

P
M

o
V

* refers to coating IgG and conjugate, respectively.
 Product Information on www.bioreba.com



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

14

Apple chlorotic leaf spot virus

Apple mosaic virus

Apple proliferation
phytoplasma

Apple stem grooving virus

Apple stem pitting virus

Arabis mosaic virus

A
C

L
S
V

 -
 A

rM
V



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits
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Arabis mosaic virus

 

Arabis mosaic virus +
Grapevine fanleaf virus

Barley yellow dwarf virus - B
(PAV-like)

Barley yellow dwarf virus - F
(MAV-like)

Barley yellow dwarf virus - RPV

Bean common mosaic virus

Synonym: Cereal yellow dwarf virus - RPV 
(CYDV - RPV)

A
rM

V
 -

 B
C

M
V



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

16

Bean common mosaic virus

Bean common mosaic 
necrosis virus

Bean golden mosaic virus

Beet necrotic yellow vein virus
(Rhizomania)

Calibrachoa mottle virus

Cauliflower mosaic virus

Cereal yellow dwarf virus - RPV

Cherry leaf roll virus - ch

Suitable for cherry, peach, walnut and birch isolates. 
Complementary to CLRV-e (see next page)

Needs special extraction buffer «Caulimo»

B
C

M
V

 -
 C

L
R
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h



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits
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Cherry leaf roll virus - ch

Cherry leaf roll virus - e

Citrus tristeza virus

Cucumber mosaic virus

Cucurbit yellow
stunting disorder virus

Erysimum latent virus

Suitable for elderberry and walnut isolates. 
Complementary to CLRV-ch (see page 16).

C
L
R

V
-c

h
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ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

18

Garlic common latent virus

Grapevine fanleaf virus

Grapevine fleck virus

Grapevine leafroll - assoc. virus 1

Grapevine leafroll - assoc. virus 1+3

Grapevine leafroll - assoc. virus 2

G
C

LV
 -

 G
L
R

aV
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Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits

19

Grapevine leafroll - assoc. virus 2

 

Grapevine leafroll - assoc. virus 3

Grapevine leafroll  generic 4-9

Grapevine leafroll - assoc. virus 6

Grapevine leafroll - assoc. virus 7

Grapevine virus A

G
L
R

aV
-2

 -
 G

V
A

Recognizes isolates of  
GLRaV-types 4, 5, 6, 7 and 9.



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays
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Groundnut ringspot virus

Impatiens necrotic spot virus

Leek yellow stripe virus

Lettuce mosaic virus

Maize dwarf mosaic virus

Mirafiori lettuce big-vein virus

G
R

S
V

 -
 M

iL
B

V
V



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits

21

Onion yellow dwarf virus

Papaya ringspot virus
(= Watermelon mosaic virus 1)

Pelargonium flower break virus

Pelargonium leaf curl virus

Pelargonium line pattern virus
O

Y
D

V
 -

 P
L
P

V
 



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays
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Pepino mosaic virus

Pepper mild mottle virus

Petunia asteroid mosaic virus

Plum pox virus
(Sharka)

Potato leafroll virus

P
e
p

M
V

 -
 P

L
R

V



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits
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Potato mop-top virus

Potato virus A

Potato virus M

Potato virus S

P
M

T
V

 -
 P

V
S



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

24

Potato virus V
(PVYC 624)

Potato virus X

Potato virus Y - monoclonal

Potato virus Y - 
monoclonal cocktail

Full-spectrum reagent. Contains complemen-
tary monoclonal antibodies to isolates from 
different strain groups. Recognizes all known 
isolates of all groups/subgroups of PVY.

Traditional broad-spectrum reagent.
Recognizes all isolates except atypical isolates 
of PVYob subgroup.

P
V

V
 -

 P
V

Y
 



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits

25

Potato virus Y - necrotic N

Potato virus Y - polyclonal

Poty group test

Only available as kit in indirect PTA-ELISA format.

Prune dwarf virus

Prunus necrotic ringspot virus

Specifically recognizes PVY necrotic strain 
group, except Wilga type (PVYN W). 
DAS-ELISA format is essential to ensure 
described N-specificity.

Serological spectrum is similar to PVY mono-
clonal cocktail.

P
V

Y
 -

 P
N

R
S
V



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

26

Radish mosaic virus

Ralstonia solanacearum

Raspberry bushy dwarf virus

Raspberry ringspot virus - ch

Raspberry ringspot virus - g

Shallot latent virus

Specific reagent for certain grapevine isolates 
from limited geographic locations.
Complementary to RpRSV-ch.

Broad-spectrum reagent recognizes most 
common isolates from fruit tree, small 
fruit and grapevine.

R
a
M

V
 -

 S
LV



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits

27

Shallot latent virus

Spongospora subterranea
f. sp. subterranea
(Powdery scab of potato)

Squash leaf curl virus

Squash mosaic virus

Strawberry latent ringspot virus

Strawberry mild yellow edge
potexvirus

Sugarcane mosaic virus

Suitable for detecting resting spores on potato 
tubers and in soil.

S
LV

 -
 S

C
M

V



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

28

Sugarcane mosaic virus

Tobacco mosaic virus

Tobacco necrosis virus

Tobacco ringspot virus

Tobacco streak virus

Tomato apex necrosis virus (ToANV)

S
C

M
V

 -
 T

B
R

V



Pathogen Abbr. Art. No. Reagent form Size Assays

ELISA Reagents, Sets and Kits

29

Tomato black ring virus

Broad-spectrum reagent

Tomato bushy stunt virus

Tomato chlorotic spot virus

Tomato mosaic virus

Tomato mottle virus

Tomato ringspot virus 

 

Tomato ringspot virus-Ch

Broad-spectrum reagent, recognizes most 
common isolates from many host plants 
(fruit trees, small fruits, grapevines, orna-
mentals).

T
B

S
V

 -
 T

S
W

V

Specific for Chickadee (originally from ap-
ple) and grape yellow vein (GYV) strains.
Complementary to ToRSV-PYBM.



ELISA Reagents, Sets and Kits

Pathogen Abbr. Art. No. Reagent form Size Assays

30

Tomato spotted wilt virus

Tomato yellow leaf curl virus

Tospovirus
broad-spectrum
(serogroups I,II,III)

Turnip mosaic virus

Turnip yellow mosaic virus

T
Y

L
C

V
 -

 W
M

V
-1

Broad-spectrum, recognizes TYLCV (dif-
ferent isolates), African cassava mosaic 
virus (ACMV), Bean golden mosaic virus 
(BGMV), East African cassava mosaic virus 
(EACMV), Indian cassava mosaic virus 
(ICMV), Squash leaf curl virus (SLCV) and 
Tomato mottle virus (ToMoV).

Recognizes serogroups I, II,III of Tospoviruses 
(TSWV, TCSV, GRSV and INSV).

Recognizes serogroups I, II of Tospoviruses 
(TSWV, TCSV, GRSV). 



ELISA Reagents, Sets and Kits
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Pathogen Abbr. Art. No. Reagent form  Assays

Verticillium spp.

Watermelon mosaic virus 1 
Watermelon mosaic virus 2

Xanthomonas campestris
pv. pelargonii

Synonym: Xanthomonas hortorum (Xh)

Xanthomonas hortorum Xanthomonas campestris pelargonii

Xanthomonas fragariae

Zucchini yellow mosaic virus

* refers to coating IgG and conjugate, respectively.
 Product Information on www.bioreba.com

W
M

V
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 Z

Y
M

V



32

Product Art. No. Size sufficient for

** Calculated with 5 ml extraction buffer per sample of 0.25 g
*** Composed of 500 ml extraction buffer «General» (10x) and 50 g egg albumin 
**** Includes extraction buffer «Caulimo» (10x), urea, and egg albumin

The ELISA buffers are supplied either in tablets 
or as concentrated liquids (5x or 10x concentrate). 
The handling of these formats is easier and more 
accurate than powder concentrates. No time-con-
suming dissolving of PVP and other chemicals nor 
pH adjustment are necessary. Extraction, coating 

and conjugate buffers are in different colors to help 
prevent mistakes.
ELISA buffers are available either individually or as 
part of the complete kits (see page 12).
Chemicals for preparing the buffers are available 
as bulk (see page 33).

Para-nitrophenyl-phosphate (pNPP) Art. No. Size sufficient for

*  Single packed, providing optimal protection and long-term stability (shelf life > 3 years at -20°C)
**  Bulk reagent with limited shelf life (shelf life 1 year, at 4 - 6°C)
***  Excellent quality bulk substrate; needs a balance with 0.1 mg accuracy (shelf life > 2 years at 4 - 6°C)

Substrates

B
u
ff

e
rs

 &
 S

u
b

st
ra

te
s ELISA Buffers
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Product Art. No. Size

* Buffer formulations are listed on page 45

C
h
e
m

ic
a
lsChemicals
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HOMEX 6

The semi-automated HOMEX 6 is ideal for tissue extraction for 
samples to be used in ELISA and PCR. Samples are contained 
within our extraction bags throughout the sample processing, 
thereby eliminating cross-contamination and the need of 
washing between samples. Tissue samples of different thickness 
weighing up to several grams may be homogenized. About 250 
samples per hour can be processed.

Our HOMEX 6 can be equipped with three different racks to hold 
different sizes of extraction bags (see page 35). The HOMEX 6 
is available with 230 V or 115 V external power supply.

Homogenizer Hand Model

The hand model is suitable for small sample numbers and for 
samples of softer tissue such as leaves, sprouts, flowers etc. The 
hand model can be used with all our extraction bags. For opti-
mal grinding it is recommended to work on a hard surface.

Standard rack (Art. No. 400014)
Our HOMEX 6 is equipped with this standard rack. It holds 1 - 5 
extraction bags with a width of 12 cm and a length of 12 - 15 cm. 
Please find all our extraction bags on page 35. Changing racks 
is just a matter of a few seconds.

Product  Art. No. Size

Aluminium bars for standard rack  409999 6
Handle with base plate  409998 1

Adjustable rack (Art. No. 400015)
This adjustable rack can be used for nearly all types and sizes 
of extraction bags. The holders, adjusting the width, can be 
set individually to fix our bags 15 x 40 cm and/or 15 x 28 cm. 
These bags have been specially designed for large samples.

Rack 4/25 (Art. No. 400016)
This rack holds 1 - 4 bags with a width of 15 cm and a length of 
28 cm. The extraction bag is perfectly fixed when closing the 
rack. Herewith you avoid any leaking during the homogenization 
phase. Extraction bags 15 x 28 cm of a very strong quality with 
15 mm sealing borders are available with a synthetic interme-
diate layer.

Unique

Original
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Product Art. No. Size

The characteristics of our extraction bags are:

Our homogenizing system includes four different extraction bags in different sizes, with or without a 
synthetic intermediate layer. All extraction bags are ideal for tissue extraction to be used in ELISA and 
PCR. All extraction bags fit in a HOMEX 6 rack.
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Digital micro pipettes Acura® and Qualitips

Product Art. No. Size

 

Pipettes & Tips

Digital multichannel pipette Acura®

Product Art. No. Size

Reservoirs

Product Art. No. Size

ELISA Plates

Product Art. No. Size

* ELISA plates are covered during incubations with a sheet of Parafilm which is firmly pressed down by a rubber 
sheet inside a plate cover. The plate cover is fixed to the plate with rubber bands. This prevents evaporation 
during incubation. 
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Contract Research, Development and Production

Our testing service analyzes plant samples for the 
presence of plant pathogens (viruses, bacteria, 
fungi and phytoplasma). BIOREBA has been offering 
this service since 1986 and recently has been accre-
dited according to ISO/IEC 17025 (Swiss Testing 
Service No. 541). 

We test plant material for customers in Switzerland 
and abroad with the same ELISA reagents and 
equipment as offered in this catalogue to our custo-
mers worldwide. In addition, other techniques and 
services such as PCR analysis are provided.

Test methods
The serological method DAS-ELISA (double antibo-
dy sandwich enzyme-linked immunosorbant assay) 
is primarily used for the analysis of plant samples for 
the presence of specific pathogens. This method  

 
is economic and suitable in most cases. We also 
offer  the analysis of your samples with the mole-
cular biological method polymerase chain reaction 
(classical or real-time PCR). 

Our test service guarantees: 

Hig

We offer:

R&D under high quality management 
(according to ISO 9001

BIOREBA has many years of experience in develo-
ping diagnostic tests. Our R&D department deve-
lops new tests and improves existing products for 
our own program. In addition, a service to customers 
on a contract basis is provided. 

DAS-ELISA.
Antigen (pathogen) present in 
the sample is recognized by 
specific antibodies in micro-
titer plates. A color change 
indicates a positive result, 
whereas negative samples 
remain colorless.

Classical PCR.
Pathogen-specif ic DNA or 
RNA is amplified and then 
detected as fluorescent band 
with specific size in a gel. 

Real-time PCR.
Pathogen-specific DNA or RNA is 
amplified and recorded real-time as 
fluorescent increase. This method 
allows to quantify the pathogen 
concentration in the sample. 

Ask for our testing service brochure or visit www.bioreba.com.
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Orders 
Orders are accepted by phone, mail, e-mail, fax or 
by online form. 
Please specify always:

Positive and negative controls are only available in 
combination with the corresponding coating and/
or conjugate ELISA reagents.

Terms and Pricing
Prices are according to the price list of your local 
distributor. We may ask for prepayment against 
proforma invoice for direct shipments. Payment 
against letter of credit or cash against documents 
is also possible. We also accept VISA- and Master-
card. In any case, bank charges must be paid by 
the customer.
Our prices are ex works Reinach/Switzerland, ex-
cluding VAT. Shipping and handling costs are not 
included. We prepay freight charges and add them 
to the invoice. All our prices are subject to change 
without notice.

Shipping Information
We ship via FedEx, DHL, TNT or best means to 
assure quick and secure delivery. Products are 
shipped at ambient temperature. We indicate 
on the shipping documents that products must 
be kept at 4°C for long term storage. If you have 
special shipping requirements, please give us clear 
instructions. If a permission to handle our products 
is required by local authorities, it is the responsibi-

lity of the customer to obtain such a permit.
Warranty and Liability 
BIOREBA products are guaranteed to meet the 
specifications described on the product datasheet 
and product information that is added to each 
shipment. No further warranties are given. If you 
have any questions about specification or perfor-
mance, please contact our administration (admin@
bioreba.ch).
 
Our ELISA products are for laboratory use only. 
AgriStrip products are for laboratory-, field-, and 
greenhouse use. All products are not to be used 
for human or animal applications. Should a product 
fail for reasons other than inappropriate handling 
or misuse, BIOREBA AG will replace the product 
free of charge or refund the purchase price.

BIOREBA AG shall not be liable for any direct 
or indirect, special or consequential damages of 
any kind resulting from the use of our products. 

Returns
Please notify us about any damage, loss or failure 
to meet product specifications within 72 hours after 
receipt of the goods. 

If a product fails to perform as expected, when 
used according to standard procedures, then 
please contact your distributor or our admini-
stration (admin@bioreba.ch). All returns must be 
authorized prior to returning material.

To place an order or for customer service, please contact your 
local distributor (see pages 39 - 42) or www.bioreba.com:

Ordering Information

BIOREBA AG Phone: +41 61 712 11 25
Christoph Merian-Ring 7 Fax:  +41 61 712 11 17
CH-4153 Reinach BL 1  admin@bioreba.ch
Switzerland  www.bioreba.com
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Algeria ASLET eurl T/F: +213 21 76 26 19 Mr. Mohammed Djamel Aouissi
 Hai Mehdi Boualem N° 10 M: +213 661 59 49 09
 Benghazi Baraki aslet.dz@gmail.com
 Alger 16210

Argentina Bioreba S.R.L Latin América  T: +54 223 486 1861 Mr. Guillermo Perez
 Bernardo de Irigoyen 3575 Loc. 1 F: +54 223 486 0027
 B7602DUT Mar del Plata info@biorebalatina.com.ar www.biorebalatina.com.ar

Australia Thermo Fisher Scientific T:  +61 3 9757 4411 Ms. Robyn Matthews
 Australia Pty Ltd. Free T: 1300 735 292 
 5 Caribbean Drive F:  1800 067 639
 Scoresby, VIC 3179 lifescienceau@thermo.com www.thermofisher.com.au

Belgium Sercolab bvba T: +32 3 640 33 15 Mr. Frans Thijs
 Westkaai 7 F: +32 3 644 04 05 Mr. Niki Van Laeken
 2170 Merksem frans.thijs@sercolab.be www.sercolab.be

Bosnia Herzeg. Remas d.o.o. T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana, Slovenia remas@siol.net www.remas.si

Burundi Crop Nutrition Laboratory  T: +254 736 839933 Mr. Jeremy Cordingley   
 Services LTD        
 P.O. Box 66437 healthy_soils@cropnuts.com www.cropnuts.com   
 Nairobi, Kenya

Chile Bioreba SRL Latin América  T: +54 223 486 1861 Mr. Guillermo Perez
 Bernardo de Irigoyen 3575 Loc. 1 F: +54 223 486 0027
 B7602DUT Mar del Plata info@biorebalatina.com.ar www.biorebalatina.com.ar
 Argentina

China GeneTop Biotech Co., Ltd. T: +86 010 8863 5939 Mr. Zhou JianWei
 Room 5238, Yuntonghang   
 Technology Building, No. 59 Banbidian
 Tian Burg, Haidian District
 Beijing 100143 zhou.jw@126.com

Croatia Remas d.o.o.   T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana, Slovenia remas@siol.net www.remas.si 

Cyprus C. Georgiou (Lab Supplies) Ltd. T: +357 22 426 379 Mr. Wayne Georgiou
 Saronikou 6 T: +357 22 493 779
 Strovolos F: +357 22 429 223
 Nicosia 2035 waynegeo@spidernet.com.cy www.lab.com.cy

Czech Rep.  Dynex Technologies spol s.r.o T: +420 220 303 600 Ms. Zora Hanzlikova
 Vodickova 791/41 F: +420 224 320 133 Mr. Tomas Bystricky
 110 00 Praha 1 office@dynex.cz www.dynex.cz

Egypt StarTechnology Company T:  +20 10 061 595 61 Dr. Sherif Diab   
 27 El-Rahma Street F:  +20 333 81 147      
 Bin El-Sarayat Dokky, Giza startechnology3@gmail.com  

Estonia Quantum Eesti AS T: +372 7 301324 Ms. Pille-Riin Tamjärv
 Saekoja 36a  F: +372 7 304310 
 50107 Tartu quantum@quantum.ee www.quantum.ee

Finland Immuno Diagnostic Oy T: +358 3 6153 70 Dr. Marko Laine
 Kaivokatu 16 F: +358 3 6822 039 
 13100 Hämeenlinna info@immunodiagnostic.fi www.immunodiagnostic.fi

France & Bernard Mollaret M: +33 (0)6 80 63 73 47 Mr. Bernard Mollaret
Dom Tom 84 av. du Grand Charran T/F: +33 (0)4 75 41 05 58 
 26000 Valence, France mollaret@bioreba.ch www.bioreba.com

Germany contact BIOREBA AG, Switzerland

Greece Hellafarm S.A. T: +30 210 6800 900 Ms. Anna-Maria Hadjiiannou
 15, Fleming str. F: +30 210 6833 488 Ms. Sofia Spilioti
 151 23 Maroussi, Athens info@hellafarm.gr www.hellafarm.gr
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Hungary Zenon Bio Ltd. T: +36 62 424 290 Mr. Andras Kovacs
 Maros Str. 40 F: +36 62 476 558
 6721 Szeged info@zenonbio.hu www.zenonbio.hu

India Hysel India Pvt. Ltd. T:  +91 11 4608 8000 Mr. Vidur Chugh   
 1405, Chiranjiv Tower F: +91 11 4608 8030      
 43 Nehru Place info@hysel.co.in www.hysel.co.in   
 New Delhi 110019

India Inveniolife Pvt Ltd T: +91 22 20318929 Mr. Ashish Singh 
 C-701, Shelter Complex, F: +91 22 25276654
 Sector - 8, Kharghar info@inveniolife.com www.inveniolife.com
 Navi Mumbai 410210

India Star Micronic Devices T: + 91-11 43570993 Mr. Amarjeet Singh Bhalla
 3453/5 Delhi Chamber Building F: + 91 11 23277402 Mr. Jitender Mehdiratta
 Delhi Gate starmicronicdevices95@gmail.com
 New Delhi 110002 star.micronic.devices@gmail.com

Indonesia CV Sarana Perdana Pratama T:  +62 213 861729 Mr. Tody Wihardjo   
 Hayam Wuruk 2 ww        
 Jakarta 10120 twihardjo@gmail.com

Iran M.K.S. International Co. Ltd T: +98 21 8896 2133 Mr. Mohamad Aghajani
 No 4, Babataher St., F: +98 21 8896 3203 Mr. Arash Anoushe
 Dr Fatemi Ave 
 Tehran 14146 info@mksinter.co www.mksinter.co

Iraq Olom Alibtikar Co. T:  +964 790 32 59 277 Mr. Abdulrahman Hasan Jabor  
 Bab Almutham near Alsarafia Bridge       
 Al Abody Building F: +964 770 39 20 497      
 Baghdad abd443@yahoo.com 

Ireland Lynchwood Diagnostics Ltd. T: +44 1733 56 0229 Mr. Paul M. Bates
 Office No 3, 14 Swan Court, F: +44 1733 56 0809 Ms. Elizabeth Sullivan
 Cygnet Park sales@lynchwood-diagnostics.co.uk
 Peterborough, PE2 6LR, UK   www.lynchwood-diagnostics.co.uk

Israel Moshe Stauber  - T: +972  8 936 7001 Mr. Moshe Stauber
 Biotec Applications F: +972  8 936 7002 Ms. Michal Tayar
 5 Oppenheimer St info@ms-biotec.co.il www.ms-biotec.co.il
 Weizmann Science Park
 Rehovot 76701

Italy EuroClone S.p.A. T: +39 02 38 19 51 Ms. Mariagrazia Cornarotti
 Via Figino 20/22 F: +39 02 38 10 1465 
 20016 Pero (MI) agalive@euroclone.it www.euroclone.it

Japan Cosmo Bio Co. Ltd. T: +81 (0)3 5632 9610 Ms. Junko Tochigi
 Toyo Ekimae Building T: +81 (0)3 5632 9620 Ms. Sayaka Horiuchi
 2-20, Toyo 2-Chome, Koto-ku F: +81 (0)3 5632 9619

 135-0016 Tokyo  mail@cosmobio.co.jp www.cosmobio.co.jp

Kenya Crop Nutrition Laboratory  T: +254 736 839933 Mr. Jeremy Cordingley   
 Services LTD        
 P.O. Box 66437 healthy_soils@cropnuts.com www.cropnuts.com   
 Nairobi, Kenya

Korea Kormed Corporation T: +82 31 777 3101 Mr. O Song Kang
 Suite 805, Suniltechnopia F: +82 31 777 3999
 440 Sangdaewon-Dong,  service@kormed.com   www.kormed.co 
 Joongwon-Ku,         
 462-726 Seongnam

Latvia DIAMET SIA T: +371 264 74 764 Mr. Sergejs Titovskis
 Aizkraukles 23 F: +371 675 43 331
 Riga 1006 diamet@diamet.lv www.diamet.lv
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Lithuania Elymus UAB T: +370 5 265 0085 Mr. Valdas Butvilas
 Suvalku str. 5-1 F: +370 5 265 0095
 03106 Vilnius elymus@elymus.lt www.elymus.lt

Macedonia Remas d.o.o.   T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana, Slovenia remas@siol.net www.remas.si

Moldova S.C. Diamedix Impex SA T: +40 21 66 888 66 Ms. Simona Boicu
 Intrarea Sectorului nr 20, T: +40 21 66 888 67 
 Sector 3 F: +40 21 66 888 66
 030353 Bucharest, Romania office@diamedix.ro www.diamedix.ro

Montenegro Remas d.o.o.   T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana, Slovenia remas@siol.net www.remas.si

Morocco Bernard Mollaret M: +33 (0)6 80 63 73 47 Mr. Bernard Mollaret
 84 av. du Grand Charran T/F: +33 (0)4 75 41 05 58
 26000 Valence, France mollaret@bioreba.ch www.bioreba.com

Netherlands Sanbio b.v. T: +31 413 25 11 15 Mr. Wilco van Hamond
 P.O. Box 540 F: +31 413 26 66 05 Ms. Joreen Vogel-Huijbregts
 5400 AM Uden sanbio@sanbio.nl www.sanbio.nl

New Zealand Thermo Fisher Scientific T: +64 9 980 6700 Ms. Sandie Fry
 New Zealand Ltd. Free T: 0800 933 966 Ms. Laura Jenkins
 244 Bush Road, Albany F: +64 9 980 6788
 Auckland 0632 NZinfo@thermofisher.com www.thermofisher.co.nz

Norway Nerliens Meszansky AS T: +47 22 66 65 00 Mr. Vigdis Rustad
 Okernveien 121 F: +47 22 66 65 01
 0579 Oslo info@nmas.no www.nmas.no

Pakistan MJ Trading Corporation T: +92 42 35 23 21 97 Mr. Muhammad Aamir Choudhry 
 Bungalow No R/39 PGECHS F: +92 42 35 21 23 98      
 Near WAPDA Town mjtradingcorporationkhi@gmail.com     
 Lahore 54770 sales@mjtradingcorp.com www.mjtradingcorp.com

Poland Hornik Sp. z o.o. T: +48 61 646 05 81 Ms. Dobroslawa Grad   
 ul. Rubiez 46E F: +48 61 646 05 83
 61-612 Poznan info@hornik.eu.com www.hornik.eu.com

Portugal Bernard Mollaret M: +33 (0)6 80 63 73 Mr. Bernard Mollaret
 84 av. du Grand Charran T/F: +33 (0)4 75 41 05 58
 26000 Valence, France mollaret@bioreba.ch www.bioreba.ch

Romania S.C. Diamedix Impex SA T: +40 21 66 888 66 Ms. Simona Boicu
 Intrarea Sectorului nr 20, T: +40 21 66 888 67 
 Sector 3 F: +40 21 66 888 66
 030353 Bucharest office@diamedix.ro www.diamedix.ro

Rwanda Crop Nutrition Laboratory  T: +254 736 839933 Mr. Jeremy Cordingley   
 Services LTD        
 P.O. Box 66437 healthy_soils@cropnuts.com www.cropnuts.com   
 Nairobi, Kenya

Russia Biokom Company Ltd. T: +7 499 99 51 320 Ms. Elena Borzakovskaya
 Ul. Malaya Pirogovskaya 18, B1, F: +7 499 99 51 320  Mr. Andrey Komarov   
 Office 507  M: +7 903 59 32 694
 119435 Moscow bk@biokom.ru www.biokom.ru

Serbia  Remas d.o.o.   T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana, Slovenia remas@siol.net www.remas.si

Slovak Rep. Dynex Servis spol. s.r.o T: +421 48 415 50 45 Ing. Jan Pivarcek
 Gastanova 10 F: +421 48 415 50 56
 974 09  Banska Bystrica dynex@isternet.sk www.dynexservis.sk

Slovenia Remas d.o.o.   T: +386 1 5819 204 Mr. Marijan Rednak
 Koseska 8 F: +386 1 5819 232
 1000 Ljubljana remas@siol.net www.remas.si
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South Africa Labretoria cc T: +27 12 460 2249  Mr. Chris Uys
 P.O. Box 35544 T: +27 12 460 6943
 Menlo Park  F: +27 12 460 4113 
 Pretoria 0102 labretoria@labretoria.com www.labretoria.com

Spain Cultek S.L. T: +34 91 729 03 33 Mr. Domingo Fernandez
 Avda. Cardenal Herrera Oria, 63 F: +34 91 358 17 61
 28034 Madrid cultek@cultek.com www.cultek.com

Sweden Aron Inernational AB T: +46 550 77 51 51 Dr. Perry Andersson   
 Västerlanggatan 20   Ms. Neshat Saffari   
 681 30 Kristinrhamn info@aroninter.se www.aroninter.se

Taiwan GeneTop Biotech Co., Ltd T: +886 3 538 16 33 Mr. Andy Wan   
 No. 504-1, Sec 4, ZhongHua Rd. F: +886 3 538 23 87      
 Xiangshan Dist. Hsinchu City 300 elwin036@genetop.com.tw www.genetop.com.tw  

Tanzania Crop Nutrition Laboratory  T: +254 736 839933 Mr. Jeremy Cordingley   
 Services LTD        
 P.O. Box 66437 healthy_soils@cropnuts.com www.cropnuts.com   
 Nairobi, Kenya

Thailand Scientific Supply Co. Ltd. T: +662 881 74 04 Mr. Surasak Tanachotevorapong
 18 Charansanitwong Soi 59 F: +662 435 48 92 
 Bangplud, Bangkok 10700 main@scientificsupply.co.th

Tunisia BioFaster T: +216 71 948 654 Mr. Hannachi Amine
 Immeuble Nour City B-2-7 F: +216 71 948 219
 Centre Urbain Nord biofaster@gnet.tn 
 1082 Tunis

Turkey Sinerji Lab. ve Ürn. Tic. ve T: +90 232 367 26 62 Mr. Kivanç Gökbörü 
 San. Ltd. ¸Sti. F: +90 232 367 79 22 Mr. Metin Ardic
 Cemal Gürsel Caddesi No. 10/1 sinerjilab@sinerjilab.com www.sinerjilab.com
 Karsiyaka - Izmir

Uganda Crop Nutrition Laboratory  T: +254 736 839933 Mr. Jeremy Cordingley   
 Services LTD        
 P.O. Box 66437 healthy_soils@cropnuts.com www.cropnuts.com   
 Nairobi, Kenya

Ukraine Intero Ltd. T: +380 44 483 93 08 Dr. Igor Mishunin
 11-B Byloruska St, Office 43-45 F: +380 44 483 91 23
 04050 Kyiv office@intero.ua

UK Lynchwood Diagnostics Ltd. T: +44 1733 56 0229 Mr. Paul M. Bates
 Office No 3, 14 Swan Court, F: +44 1733 56 0809 Ms. Elizabeth Sullivan
 Cygnet Park sales@lynchwood-diagnostics.co.uk
 Peterborough, PE2 6LR, UK   www.lynchwood-diagnostics.co.uk

USA Eurofins/STA Laboratories,Inc T: +1 888 782 52 20  Dr. Judit Monis
 1821 Vista View Dr. Free T: +1 800 426 9124 Ms. Melissa Johnson
 Longmont, CO 80504 F: +1 303 772 4003 Ms. Linda Boumeester
  bioreba@eurofinsus.com www.eurofinsus.com/stalabs/

Country Address Tel/Mobile (T/M) Contact                     
  Fax (F) 
  E-mail Website
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Test procedure/incubation conditions:

Coating:

3

Antigen:

Conjugate:

Substrate:

ELISA microtiter plate: The plate has a dramatic 
effect on the outcome of the test result.

Our ELISA reagents are standardized in certified 
Nunc - Immuno Plates MaxiSorp F96.

Outer-row-wells of the microtiter plate:

Washing the plate:

Avoid drying of test wells between steps:

Extraction buffer/sample preparation:

Allium

ELISA Technical Information and Recommendations
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3

OD values (extinction values):

Use of controls and test interpretation (cut-off value 
positive/negative samples):

Troubleshooting: What could be wrong if a test «did not work»?
If no color reaction or too low OD values are obtained

If irregular color or non-specific reactions are obtained
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1. Coating: Specific antibody adsorbed to surface of microtiter wells

2. Antigen: Incubation of plant extract

3. Conjugate: Incubation of enzyme-labeled antibody

4. Substrate: Color reaction indicates infected sample

ELISA Test Procedure

* ELISA Extraction buffer: Depending on the plant samples to be analyzed, a different extraction buffer 
is required. For most plants, the extraction buffer «General» is appropriate. For testing grapevines, the 
extraction buffer «Grapevine» is required. For testing tubers and sprouts of potatoes, bulbs of onion 
and other Allium spp. as well as for certain seeds, the extraction buffer «Bulbs and Tubers» is necessary.  
CaMV testing needs  the special extraction buffer “Caulimo”. The infomation on appropriate use of ex-
traction buffer is indicated on the «Product Information» delivered with the ELISA reagents. For buffer 
formulations, see next page.
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Extraction buffers*
Please note that special extraction buffers are used 
for testing different plant samles.

Extraction buffer «General»
(pH 7.4; for 1000 ml)
in dist. water (pH adjusted with HCl)
TRIS 2.40 g
NaCl 8.00 g
PVP K25 (MW 24000)  20.00 g
Tween 20 0.50 g
KCl 0.20 g
NaN

3
 0.20 g

Extraction buffer «General» available as 10x concentrate 
(Art. No. 110120, page 32)

Extraction buffer «Bulbs & Tubers» 
(pH 7.4; for 1000 ml) 
Extraction buffer «General»  1000 ml
Egg albumin (ovalbumin) 10.00 g

First dissolve 10 g of ovalbumin in about 20 ml of 
buffer and then make up to a total of 1000 ml with 
the remaining buffer. Prepare freshly before use.

Extraction buffer «General» (Art. No. 110120) and egg albumin 
(Art. No. 5461.1 or 5461.5), are available either separately or as 
extraction buffer «Bulbs & Tubers» set for 1000 samples 
(Art. No. 110122, page 32)

Extraction buffer «Grapevine»
(pH 8.2/ for 1000 ml) 
in dist. water (pH adjusted with HCl)
TRIS 24.00 g
NaCl 8.00 g
PVP K25 (MW 24000) 20.00 g
PEG (MW 6000) 10.00 g
NaN

3
 0.20 g

Tween 20 0.50 g

Extraction buffer «Grapevine» available as 5x concentrate
(Art. No.110123, page 32)

Extraction buffer «Caulimo»
For buffer formulation please see 
www.bioreba.com  Product Info  ELISA Buffers

Caulimo buffer available as 10x concentrate 
(Art. No. 110124/110224, page 32) 

All buffers should be stored at 4°C. They are stable for 1 month after dilution/preparation. Use the pre-
pared buffers at room temperature (20 - 25°C).

Washing buffer
(pH 7.4; for 1000 ml)
in dist. water: 
NaCl 8.00 g
KH

2
PO

4
 0.20 g

Na
2
HPO

4
 1.15 g

KCl 0.20 g
Tween 20 0.50 g

Contains no preservative. Use within 2 days or add  

0.2 g/L NaN
3
. 

Washing buffer available as tablets for 1000 ml each, 
or as pre-mixed powder for larger amounts
(Art. No. 110150 - 54, page 32)

Coating buffer 
(pH 9.6; for 1000 ml)
in dist. water: 
Na

2
CO

3
 1.59 g 

NaHCO
3
 2.93 g

NaN
3
 0.20 g

Coating buffer available as tablets for 100 ml each 
(Art. No. 110110 - 12, page 32)

Conjugate buffer
(pH 7.4; for 1000 ml)
in dist. water (pH adjusted with HCl)
TRIS 2.40 g
NaCl 8.00 g
PVP K25 (MW 24000) 20.00 g
Tween 20 0.50 g
BSA (bovine serum albumin) 2.00 g
MgCl

2
 ∙ 6 H

2
O 0.20 g

KCl 0.20 g
NaN

3 
0.20 g

Conjugate buffer available as 10x concentrate 
(Art. No. 110140 + 42, page 32)

Substrate buffer 
(pH 9.8; for 1000 ml) 
in dist. water (pH adjusted with HCl)
Diethanolamine 97.00 ml
NaN

3
 0.20 g

Substrate buffer available as 5x concentrate
(Art. No. 110130 + 32, page 32)

* ELISA Extraction buffer: Depending on the plant samples to be analyzed, a different extraction buffer is required. For most plants, 
the extraction buffer «General» is appropriate. For testing grapevines, the extraction buffer «Grapevine» is required. For testing 
tubers and sprouts of potatoes, bulbs of onion and other Allium spp. as well as for certain seeds, the extraction buffer «Bulbs and 
Tubers» is necessary.CaMV testing needs the special extraction buffer «Caulimo». The infomation on appropriate use of extraction 
buffer is indicated on the «Product Information» delivered with the ELISA reagents.

 Abbreviations: TRIS = Tris-(hydroxymethyl)aminomethane; PVP = Polyvinylpyrrolidone; PEG = Polyethylene glycol
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www.bioreba.com BIOREBA AG   Your Partner in Agro-Diagnostics 
Christoph Merian-Ring 7
CH-4153 Reinach BL1 phone +41 61 712 11 25 admin@bioreba.
ch 
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