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Limonene

Terpinolene

B-Pinene

A – Humulene B – Caryophyllene
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G – ElemeneB-Myrcene

B-Myrcene
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Calcium
Nitrogen
Potassium
Magnesium  

Terpenes
Hone terpene concentrations to
differentiate your product.

CBDa 
CBG
Delta9 THC
Moisture

•
•
•
• 

THCa 
Total CBD
Total THC
Water Activity

Potency
Determine the optimum harvesting
time for maximum profitability.

Diverse Parameters
With A Single Solution

Unlocking Comprehensive
Terpene Profile

Zinc PPm
Manganese PPM
Iron PPM 
Phosphorus

Nutrients & health
Maintain crop health and take
immediate corrective actions.

Precisely determine the composition of crucial parameters along the growing cycle

Water action/activity
Determine the ideal time for
processing.

Accurate Analysis Of
Critical Cannabis Parameters

Powered by

4



Logistical costs

Risks of wrong or late
decisions

Questions on nutrient
feeding effectiveness

Speed of results

Operational 
efficiency

Frequency of 
analysis

www.valenveras.com 

Flowers

Go Beyond Traditional
Testing Methods

Leaves

A Comprehensive Analysis of Cannabis
Plant Components Across Growth Stages

Extract
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Easy-to-use
and ergonomic 

design

Handheld solution

How Valenveras Addresses Them

Historic record
keeping on

Cloud Porta 

Instant and lab-level 
results

Common Challenges in The Medical Cannabis Industry

 • High cost of analysis
 • Time delays associated with sending samples to external labs

. • Inaccurate calendar-based decisions for harvesting, processing, and distribution.

Achieving the perfect balance between quality and cost is paramount in the medical cannabis
industry. Valenveras on-site analysis solutions empower breeders, growers, and distributors
to optimize their processes, ensuring maximum profitability. By offering real-time insights
into critical parameters such as potency, moisture, terpenes, and nutrients, Valenveras
significantly enhances the precision of medical cannabis harvest, drying, and distribution
timelines. Moreover, it instills greater confidence in the accuracy of product labels.

Instant Insights For Enhanced Quality

www.valenveras.com 
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Accurate handheld scanner
• Field-Ready Accurate NIR spectrometer tailored 

• Ergonomic and rugged design.
• Customized accessories for various sample types 

to easily test plant tissue, emerging flower, dried 
flower, and soil.

Amplify insights by aggregating all your data in one Cloud Portal.

Instant result on mobile app 
• Wide selection of critical parameters covering 
   nutrients, potency, terpenes, moisture, and 
   water activity.
• Simultaneous analysis of multiple compounds.
• Results available immediately.

All Your Data In One Place

Advanced analytics for
actionable insights

Automatic recording of field
results on a Cloud platform

Centralized access to data across
different stages of cultivation

for cannabis.

All-In-One Platform For Your
On-Site Analysis Needs

www.valenveras.com 
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Timely decisions about quality
and compliance

Lower operating costs

Cultivators

• Precisely time harvesting for
maximum potency and terpene
profiles.
Optimize nutrient delivery and detect
health issues early.

• 

•     Monitor drying and determine 
optimum time for processing.

Breeders

Make timely decisions about   
plant     selection for efficient
breeding.
Ensuring consistent and reliable
results in breeding programs.
Identify plants with the desired
chemical profiles and traits for
optimized genetics. 
Testing is required at each stage
of lifecycle.

More frequent analysis
throughout the growth cycle

Accurate and consistent 
results

Distributors & buyers

Sort products by grades and
conduct pre-certification testing.
Label verification for potency and
moisture content. 
Build a reputation for product
consistency.

Empowering All Stakeholders In
Medical Cannabis Cultivation

www.valenveras.com 
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Putting It All Together

Valenveras’s on-site analysis solutions transform medical cannabis cultivation by providing real-time
insights for optimizing quality and cost. With a field-ready handheld scanner offering instant, lab-
level results and a Cloud portal for centralized data access, Valenveras simplifies the complex
process of cannabis analysis. It accurately assesses critical parameters such as potency, moisture,
terpenes, and nutrients while increasing operational efficiency, analysis frequency, and result speed,
all while reducing logistical costs and errors in decision-making. Valenvera brings the lab to where
decisions are made, benefiting cultivators, testing labs, and dispensaries, enhancing efficiency and
boosting margin.

Instant Results

Make timely decisions for 
maximum potency.

Lab-Level Accuracy

Achieve precise analysis 
without delays.

Increased Testing Frequency

Enhance your cultivation 
process.

New Revenue Streams
Develop strains that 

meet specific industrial needs 

Powered by
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Experience the future of
cannabis cultivation with
our innovative Nutrition
Plant Health

Powered by

Proper fertilization is crucial for maximizing
cannabis yields, promoting plant health, and
boosting pest resistance. This plant tissue model
provides a framework for optimizing nutrient
delivery, leading to:

Increased production and potency of medicinal
compounds.

Stronger, more resilient plants.

Enhanced natural pest control.

By implementing this model, cannabis growers can
cultivate healthier, more productive plants with
higher levels of the desired cannabinoids and
terpenes.

Reveal the individual
nutritional requirements 
of each plant
Traditionally, plant nutrition has been a one-size-
fits-all approach, applying fertilizers with a broad
spectrum of nutrients based on plant type or soil
analysis. However, Valenveras revolutionizes this by
revealing the individual nutritional requirements of
each plant. This goes beyond generic needs and
delves into the specific needs of every single plant
within your crop. 

11



In conclusion, revealing the individual nutritional requirements of each plant
with Valenveras is a game-changer. It allows for precision farming,
optimizing plant growth, maximizing yield, and promoting sustainable
agricultural practices.

Increased Produc﻿tion

  NUTRITION 
PLANT  HEALTH

Proper fertilization ensures optimal plant growth, improving the yield and
quality of medicinal compounds such as cannabinoids and terpenes.
Research indicates that improved fertilization can significantly increase
THC and CBD levels in flowers. 

Plant He﻿alth

A correct nutrient balance prevents deficiencies that can weaken plants
and make them more susceptible to diseases and pests. Balanced
fertilization ensures plant vigor and resistance to abiotic factors like water
stress and extreme temperatures. 

Pest Preventio﻿n

Well-nourished plants produce more aromatic compounds (terpenes)
that help repel insects and pathogens. Optimal nutrient levels also
strengthen the plant's natural defenses. 

Powered by
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Factor ICP-MS Valenveras

Initial Equipment Cost High Low

Operational Costs High Low

Cost per Analysis Medium-High Low

Analysis Time Fast Very Fast

Accuracy and Sensitivity High High

Ease of Use Medium Very easy

Size Big Very light

ICP-MS vs. Valenveras
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13



Parameter

N (%) 

P (%) 

K (%) 

Ca (%) 

Mg (%) 

Fe (ppm)

Mn (ppm)

Zn (ppm) 

Minimum 

 6.0

0.7

3.5

6.0

1.5

250

250

70 

Average  Maximum 

 4.4

0.5

2.5

3.9

0.9

165

165

45 

 2.8 

0.3 

1.5

1.8 

0.3 

80

80

20 

Parameter

N (%) 

P (%) 

K (%) 

Ca (%) 

Mg (%) 

Fe (ppm)

Mn (ppm)

Zn (ppm) 

Minimum 

 4.3

 0.9

 3.2

 7.4

 1.2

199

226

 67 

Average  Maximum 

 3.7

 0.7

 2.7

 6.2 

1.0

 144

170

54 

 3.0 

0.5 

2.1 

5.1 

0.8 

89

 113

40

Target Values for Growth

Target Values for Flowering

Potassium Tissue Ranges 

Target Values for Growth & Flowering

For detailed guidelines and personalized support, contact Sostanza

This information is provided by Sostanza

Data represents recommended potassium ranges for weeks 1-8 of flowering

Powered by
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Sample Name

DF flower 4w

ZB flower 4w

FG 2 flower 4w

FG 1 flower 4w

DF 2 mother

DF mother SC

2 mother UM

flower SC

flower 4w 

N (%)

2.84

3.41

2.91

2.94

4.47

4.44

3.97

2.91

2.35 

P (%)

1.15

1.72

0.62

0.70

1.15

1.22

0.44

1.69

1.34 

K (%)

1.87

1.98

1.47

1.43

1.87

1.88

1.99

1.93

1.66 

Ca (%)

1.35

2.62

3.85

3.37

3.71

3.29

4.89

3.25

2.77 

Mg (%)

1.07

2.02

0.80

0.81

1.14

1.18

0.82

2.31

1.82 

Fe (ppm) 

73.98

49.34

98.02

85.77

90.00

81.05

157.89

49.17

67.61 

36.79

52.25

90.89

101.06

123.17

105.58

137.50

50.77

46.97 

Mn (ppm) 

 0.51

0.00

35.08

29.95

2.99

0.00

58.63

0.00

0.00 

Zn (ppm) 

Sample Name 

DF flower 4w 

ZB flower 4w

FG 2 flower 4w

FG flower 4w

DF 2 mother DF

mother SC 2

mother UM

flower SC

flower 4w 

N (%) 

1.91 

1.34

1.84

1.81

0.28

0.31

0.78

1.84

2.40 

P (%)

-0.75

-1.32

-0.22

-0.30

-0.75

-0.82

-0.04

-1.29 

-0.94 

K (%)  

2.13

2.02

2.53

2.57

2.13

2.12

2.01

2.07 

2.34 

2.65

1.38

0.15

0.63

0.29

0.71

-0.89

0.75 

1.23 

-0.47

-1.42

-0.20

-0.21

-0.54

-0.58

-0.22

-1.71 

-1.22 

Fe (ppm)

51.02

75.66

26.98

39.23

35.00

43.95

-32.89

75.83 

57.39 

28.21

12.75

-25.89

-36.06

-58.17

-40.58

-72.50

14.23 

18.03 

Zn (ppm)

36.99

37.50

2.42

7.55

34.51

37.50

-21.13

37.50 

37.50 

 Mn (ppm) Ca (%) Mg (%) 

Analysis date: May 24th 2024
Conducted by: Ruben Valenzuela Moreno 

Objective: This report aims to provide technical recommendations for
correcting fertilization in the cultivation rooms and varieties produced by
CannaTest*. Leaf nutrient analyses were carried out to identify deficiencies
and excesses of nutrients in the plants. 

Nutrient Analysis Results 

Agricultural Technical
Report CannaTest*

Correction Needed: 

*"To protect the identity of the source, this example utilizes data from a real company under the  alias CannaTest. The data itself is genuine."

Powered by
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Nutrient Correction Needed
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• Nitrogen (N): Most samples need an increase in nitrogen levels. 

• Recommendation: Increase the application of nitrogen fertilizers in all samples 
except DF 2 mother and DF mother where a slight reduction is needed. 

• Phosphorus (P): All samples indicate a need to decrease phosphorus levels. 

• Recommendation: Reduce the application of phosphorus fertilizers across all 
samples. 

• Potassium (K): All samples show a need to increase potassium levels. 

• Recommendation: Increase the application of potassium fertilizers in all 
samples. 

• Calcium (Ca): Mixed results with some samples needing an increase and others a 
               decrease. 

• Recommendation: Increase calcium in SC 2 mother room. Decrease calcium in 
DF flower 4w, FG 2 flower 4w, and FG flower 4w. 

• Magnesium (Mg): Most samples indicate a need to decrease magnesium levels. 

• Recommendation: Decrease magnesium fertilization in all samples except UM 
flower and ZB flower 4w where a reduction is needed. 

• Iron (Fe): Mixed results with some samples needing an increase and others a decrease. 

• Recommendation: Increase iron in DF flower 4w, FG flower 4w, and SC flower 
4w. Decrease iron in SC 2 mother room. 

• Manganese (Mn): Most samples indicate a need to decrease manganese levels. 

• Recommendation: Decrease manganese fertilization in all samples except SC 
flower 4w where a slight increase is needed. 

• Zinc (Zn): Mixed results with some samples needing an increase and others a decrease. 

• Recommendation: Increase zinc in DF flower 4w and ZB flower 4w. Decrease 
zinc in FG 2 flower 4w and SC 2 mother room. 

Interpretation of Results and Recommendations

CannaTest should review and adjust its current fertilization plan according
to the above recommendations to ensure optimal nutrient levels for all
samples. These changes will improve plant health, increase yield, and
promote more sustainable and efficient fertilization practices. 

Conclusion

Powered by

17



18

20
25

Powered by

SOP FOR 
SAMPLE 
PREPARATION



03

INTRODUCTION

MATERIALS & EQUIPMENTS

This procedure outlines the steps for preparing dried and ground

cannabis samples for NIR analysis using the Valenveras Portable Lab,

ensuring accurate measurement of cannabinoids, terpenes, and

nutrients. It is intended for end-users involved in sample preparation

for Valenveras analysis.

MESH

OVEN OR AIR FRYER

WIPES

ISOPROPYL ALCOHOL

BRUSH

GRINDER

Powered by
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2 - Place the sample cup in the
correct place

4 - Press the calibration function
in the app. calibration time is 8
seconds.

5- The calibration white tile
must be kept clean at all times.
Ensure it is not touched and
always cover it back with its lid.

CALIBRATION

3 - Remove the calibration tile lid.
Place the white calibration tile
inside the cup, facing down.

1 - Turn on the Valenveras analyzer

20



1.Clean the glass surface of the sample cup with

alcohol.

2.Calibration.

3.Place the ground material into the sample cup.

Make sure the material covers the entire

surface of the cup and press it with the sample

press. 

4.Analysis: Follow the prompts on the Mobile App

to complete the analysis. 

Grind a minimum of 3 grams of the dried

sample using the grinder until the smallest

possible particle size is achieved.

Pass the ground sample through a sieve (e.g.,

1mm mesh) to achieve a uniform particle size. 

Clean the grinder between samples to

prevent cross- contamination.

Discard larger particles that do not pass

through the sieve.

Collect cannabis samples ensuring they

represent the batch accurately. Handle the

samples with gloves to prevent

contamination.

SAMPLE PREPARATION METHODOLOGY
FOR NATURAL DRY FLOWERS 

1 - COLLECT THE SAMPLE

2 - GRIND SAMPLES

3 - SIEVING

4 - CALIBRATION & ANALYZE 

Powered by
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SAMPLE PREPARATION METHODOLOGY
FOR NATURAL FRESH FLOWERS

Trim the cannabis as it will appear in the final

product. Ensure uniformity to reflect real final

flowers.

Dry the samples using an oven or air cooker

set to 140°F (60°C) for 24 hours, or until their

weight remains stable.

Collect cannabis samples ensuring they

represent the batch accurately. Handle the

samples with gloves to prevent

contamination.

2 - TRIM SAMPLES

1 - COLLECT THE SAMPLE

3 - DRY SAMPLES

4 - CALIBRATION & ANALYZE 

1.Clean the glass surface of the sample cup with

alcohol.

2.Calibration.

3.  Place the ground material into the sample

cup. Make sure the material covers the entire

surface of the cup and press it with the

sample press. 

4.Analysis: Follow the prompts on the 

       Mobile App to complete the analysis. 

22
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Clean the glass surface of the sample cup

with alcohol.

Calibration.

 Place the ground material into the sample

cup. Make sure the material covers the

entire surface of the cup and press it with

the sample press. 

Analysis: Follow the prompts on the Mobile

App to complete the analysis. 

Dry the samples using an oven or air cooker

set to 140°F (60°C) for 2 hours, or until their

weight remains stable.

Grind a minimum of 1 grams of the dried

sample using the grinder until the smallest

possible particle size is achieve. Clean the

grinder between samples to prevent cross-

contamination.

 2 - DRY SAMPLES

3 - GRIND SAMPLES

Collect cannabis samples ensuring they

represent the batch accurately. Handle the

samples with gloves to prevent

contamination.

SAMPLE PREPARATION METHODOLOGY
FOR NATURAL FRESH LEAVES 

1 - COLLECT THE SAMPLE

4 -  CALIBRATION & ANALYZE 

23



Place the sample in the sample cup and

press it with the sample press. This

ensures a uniform surface for analysis.

Place the ground material into the sample

cup. 

Make sure the material covers the entire

surface of the cup and press it with the

sample press. (This ensures a uniform surface

for analysis).

Follow the prompts on the Mobile App to

complete the analysis.

Powered by

2 - PREPARE THE SAMPLE

3-  CALIBRATION & ANALYZE 

Collect cannabis samples ensuring they

represent the batch accurately. Handle the

samples with gloves to prevent

contamination.

SAMPLE PREPARATION METHODOLOGY
FOR SOLID EXTRACT

1 - COLLECT THE SAMPLE

24
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Rugged Build Valenveras Portable Lab is
engineered to thrive in uncontrolled
conditions, whether in a lab, on the factory
floor, or out in the field.

Precision & Accuracy Widest spectral
coverage in NIR (from 1,350 to 2,500 nm)
providing accurate performance for various
materials and parameters.

In a world where data-driven decisions are crucial, Valenveras Portable Lab and it’s accessories
emerge as the ultimate tool for professionals seeking rapid material analysis solutions outside
the confines of a laboratory to make informed decisions swiftly and accurately. Here’s why
Valenveras Portable Lab is a game-changer in material analysis:

Ergonomic Handheld Design Designed
for one-handed operation, our scanner is
comfortable to use and requires minimum
training.

Battery Operated With rechargeable and
replaceable batteries, you can count on
long-lasting performance wherever you go.

Unlock the Power of NIR Analysis Anywhere,
Anytime

Key Features That Set Valenveras Apart

Powered by
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1 Select material

2 Take measurement

3 Get results instantly, even when offline

Get Instant Results On Your Mobile App
Intuitive mobile app provides step-by-step guidance through the process.

It’s All in the Cloud: Hassle-Free Data
Lifecycle Management

Amplify insights by aggregating all your data in one Cloud Portal.

Powered by
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Dimensions 7x 3.6x 2.5 inch (178x 91x 62 mm)

Weight 2.2 lbs. (1 kg)

Operation Temperature 23 : 104 °F (-5 : 40 °C)

Ingress Protection Rating IP65

Battery Type Two rechargeable 18650 batteries, user replaceable

Operating Battery Life
(2 Second Scans) 800 Scans

Battery Charge Time
(lA Charging Current) 6 hours on fast charging to reach 100%

Bulb Lifetime > 10.000 hrs.

Wireless Connectivity Bluetooth V4.2 BLE

Charging Port USB-C

Software
Operation via NeoSpectra mobile applications for spectral data collection, and
material analysis

Wavelength Range SNR>170:1 1,350 - 2,500 nm , 7,400 — 4,000 cm  )

Resolution
at   =1,550 nm, FWHM criterion 16nm   (66.6 cm  )

Typical SNR' (rms)
Scan time = 2s,   = 2,350 nm 2,000:1

Sample coverage
(Diameter of Collected Light Beam) ~ 0.4 inch (~10 mm)

General Specifications

Technical Specifications

-1

-1
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Cannabinoid models have been divided into regions to acquire the best results on the lower concentrations. A
hierarchical model is used for THC and CBD. 

Cannabinoid Specifications

Low range High Range

Min Max R2CV RMECV Min Max R2CV RMECV

THC 0 1 0.75 0.15 17 70.1 0.98 2

CBD 0 1.3 0.71 0.2 4 99.9 0.99 2.8

TAC_Total
Cannabinoids 1 99.9 0.99 2.7

(Solid Extract)

   
  

   
  

  Low Concentration 0-3%
  

  High Concentration 3-29%
  

   
  

  # samples
  

  RMSECV
  

  R2cv
  

  RMSEP
  

  R2p
  

  RMSECV
  

  R2cv
  

  RMSEP
  

  R2p
  

  CBD Total (v5)
  

  898
  

  0.19
  

  0.80
  

  0.16
  

  0.91
  

  1.6
  

  0.89
  

  1.7
  

  0.91
  

  THC Total (v6)
  

  1099
  

  0.15
  

  0.85
  

  0.10
  

  0.93
  

  1.8
  

  0.91
  

  1.2
  

  0.98
  

  CBG Total (v5)
  

  898
  

  0.15
  

  0.71
  

  0.11
  

  0.72
  

   
  

  Total Terpenes
  

  659
  

  0.20
  

  0.70
  

  0.30
  

  0.65
  

   
  

   
  

   
  

   
  

  THC acid (v6)
  

  1099
  

  0.16
  

  0.84
  

  0.11
  

  0.91
  

  2.2
  

  0.9
  

  2.2
  

  0.89
  

  CBD acid (v5)
  

  898
  

  0.20
  

  0.79
  

  0.18
  

  0.90
  

  1.65
  

  0.88
  

  1.3
  

  0.97
  

Water Activity

   
  

  # samples
  

  Min
  

  Max
  

  RMSECV
  

  R2cv
  

  aW
  

  355
  

  0.42
  

  0.65
  

  0.02
  

  0.82
  

  Moisture
  

  355
  

  4.3
  

  11.8
  

  0.91
  

  0.75
  

(Flower)

(Flower)

Powered by
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Valenveras Portable Lab operates on the
same principles as a laboratory FT-NIR
spectrometer but in a compact, portable
form thanks to our patented. 

It uses Near Infrared (NIR) light, which is
invisible to the human eye, to analyze
materials based on their unique spectral
response. This provides invaluable
insights into a material’s chemical and
nutritional composition, allowing for quick
and informed decision-making.

How It Works?

30
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VALENVERAS
WHITEPAPER



In the fast-growing cannabis industry, breeders and growers face increasing pressure

to produce crops that meet market standards for potency, terpene profiles, and

moisture levels. Traditional laboratory testing can be costly and slow, delaying

important decisions in cultivation. Near-infrared (NIR) has shown the potential to be

used to predict cannabinoids, terpenes, and moisture in cured and dried samples. NIR

is a part of the electromagnetic region that takes advantage of the light-matter

interaction to obtain the physic-chemical information of the matter. Traditionally, NIR

instruments have been limited in their use in the lab or a controlled environment. 

The Valenveras Portable Lab utilizes NeoSpectra portable NIR technology by Büchi to

offer a real-time, non-destructive solution for analyzing cannabis flowers on-site. This

whitepaper outlines how Valenveras utilizes this technology to measure key quality

parameters—potency, terpenes, moisture, and water activity—and discusses the

portable lab system's benefits for cannabis growers and breeders. Valenveras Portable

Lab’s unique advantages include its broad NIR spectral range and integration with a

cloud-based platform, which makes it a comprehensive tool for breeders and growers.

The instrument allows for quick decisions, improved harvest timing, better product

quality, and lower testing costs, leading to optimized yields and more efficient

operations.

Introduction

Valenveras Portable Lab

Portable NIR Technology Platform

The Valenveras portable NIR spectrometer, NeoSpectra, provides an extended spectral

range from 1,350 to 2,550 nm, enabling detailed chemical profiling, especially for small

molecular changes. The instrument's resolution is 16 cm (2.5 to 8.7 nm – depending on

the wavelength range) and the minimum signal-to-noise is 2000. This allows for

accurate measurement of cannabinoids (e.g., THC, CBD), terpenes, moisture content,

and water activity—critical metrics for determining harvest timing, curing processes, and

product quality (figure 1). 

 -1
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The Valenveras Portable Lab system integrates with a cloud-based platform, making

data management seamless. The cloud solution allows breeders and growers to store,

access, and analyze their data from any location, centralizing all measurements,

reports, and analytical models in one place. This ensures that model updates and new

data are easily managed, allowing users to continuously improve their business

analytics. Portability is one of its key advantages. The lightweight design enables on-

site, real-time testing in fields or greenhouses, significantly reducing the need for

external labs and offering immediate feedback. This flexibility ensures that growers can

test at different stages of the cultivation process, from early growth through harvest

and curing.

Valenveras Portable Lab

Figure 1. Typical NIR spectra of ground cannabis
flower in % reflection and wavenumbers (cm  ) -1

Powered by
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Valenveras Portable Lab

Key Cannabis Quality Parameters Measured

Cannabis quality parameters, including potency, terpenes, moisture, and water activity

are essential to be controlled for the growers, breeders, and distributors to optimize the

crop, production, and batches. 

In the laboratory, cannabinoid concentrations of the flowers were obtained using High-

Pressure Liquid Chromatography (HPLC) with an ultraviolet and visible detector. In

summary, 200 milligrams of the dry and ground flower is placed in 4 mL of ethanol for 20

minutes and mixed every 5 minutes. After that, the sample is filtered through a 0.22 µm

syringe tip filter into an HPLC vial and injected into the HPLC (Certified method from

modified AOAC Official Method 2018.11 for Quantification of Cannabinoids in Plant

Materials, Concentrates, and Oils – ENAC Certification). For terpenes analysis, samples

were prepared by extraction of the plant material with ethyl acetate containing n-

tridecane solution (100 µg/mL) as the internal standard. The liquid is filtered through a

0.22 µm syringe tip filter into an HPLC vial and injected into the GC. For moisture, >1 g of

ground samples were analyzed with a loss-on-drying 100°C oven balance at ambient

pressure, while water activity utilized a tunable diode laser (TDL)-based chilled-mirror

dew point hygrometer chamber.

Potency is one of the most desired parameters to know in a cannabis flower. The

cannabinoids can have two forms the acid form and the neutral form. Each one has

different implications for the quality of the flower and its management. Terpenes, give

cannabis its aroma and influence its medicinal properties. Terpenes are complex

compounds that during the curing process are lost due to their volatility. Water activity

is an important measure of how much free water is available for microbial growth.

Proper moisture control is crucial for preventing mold and ensuring product longevity.

Monitoring moisture levels during the drying and curing process helps growers preserve

product quality and avoid spoilage or microbial contamination, which is critical for

meeting regulatory standards and consumer safety requirements. Proper water activity

management helps ensure the cannabis is safe for long-term storage and

consumption, further protecting the final product from spoilage

Near-Infrared Model Development

To create accurate models for Valenveras’ cannabis analysis, a large, diverse set of

samples is collected and analyzed using NeoSpectra’s NIR spectrometer system. The

collected spectra are correlated with reference values from traditional lab methods. An

ISO-accredited and certified laboratory was used to obtain the reference values to

develop the Valenveras models using the NIR spectra. 
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Once the spectra are linked with these lab-validated values, multivariate techniques

like Partial Least Squares Regression (PLSR) are used to build calibration models. The

Valenveras lab platform has a unique feature that allows for hierarchical models,

providing the versatility of modeling that permits obtaining the lowest error of

predictions in the lower and higher ranges (figure 2). Moreover, the technology can

integrate semi-quantitative models that can be used for profiling individual terpenes. 

Figure 2. Hierarchical model based on three PLS regressions allows
maximization of accuracy for respective measurement ranges

To ensure the reduction of the unit-to-unit variability spectra of the samples, the

spectra are generalized by using a patented algorithm (patent pending) that created

synthetic scanners based on real scanners.  These synthetic scanners are used to

include the small difference between devices due to the production variability. This

methodology ensures the seamless transfer of the models between different devices. 

Valenveras Portable Lab
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After calibration, the models are validated with new sets of samples to ensure accuracy

before being deployed on the Valenveras Portable Lab system. The system’s cloud

platform allows for easy model deployment and updates, ensuring users have access

to the most accurate, up-to-date models without the need for extensive retraining.

The instrument provides a semi-quantitative analysis of terpene ratios within a sample,

helping growers identify and select strains with desirable profiles. The system enables

breeders to track terpene trends over time, allowing for the refinement of strain-specific

characteristics that are important for consumer preferences and product

differentiation.

 Table 1. Summary of the models for the parameters of interest. 

 

 
# 

samples 
898 

1099 
898 
659 

1099 
898 

Low Concentration 0-3% High Concentration 3-32% 

RMSECV 2cvR  RMSEP RMSECV

CBD Total (v5) 
THC Total (v7) 
CBG Total (v5) 
Total Terpenes 
THC acid (v6) 
CBD acid (v5) 

0.16 
0.10 
0.11 
0.30 
0.11 
0.18 

0.91 
0.93 
0.72 
0.65 
0.91 
0.90  

1.6  
1.9  

1.7 
1.2 

2.2 0.9 
0.88 

0.89 
0.91 

a 
Moisture 

355 
355 

0.65 
 11.8 

 0.80 
 0.85 
 0.71 
 0.70 
 0.84 
 0.79 

0.19 
0.15 
0.15 
0.20 
0.16 
0.20 

2.2 
1.6 

RMSEP 

1.3

0.91 
0.98 

0.89 
0.97 

2R  p 

0.02 
0.91 

Max  Min  RMSECV  
0.82 
0.75 

0.42  
4.3  

Valenveras Portable Lab

2cvR2R  p 

w

2cvR

Legend: RMSECV: Root Mean Square Error of Cross-Validation; RMSEP: Root Mean Square

Error of Prediction;    : Determination Coefficient of Cross-Validation;    : Determination

Coefficient of Prediction;      : Water Activity; (vX): Model Version

2
cvR 2

pR

wa
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Sample Handling and Preparation

For accurate readings, cannabis samples should be dried and ground before being

analyzed with the Valenveras Portable Lab. This preparation ensures that the samples

are uniformly scanned, leading to more precise and consistent results. Proper sample

preparation also helps ensure that the full chemical composition of the cannabis is

captured, allowing for accurate predictions of potency, moisture, and terpene content.

Third-party validation

Several external labs have validated the performance of the Valenveras Portable Lab

for several parameters. In summary, these external labs found accuracies (± in absolute

%) of their parameters of interest as follows:

(*) Low range THC  (**) Low range CBD

Table. 2. Third-party validation for the parameters of interest (± absolute %)

Total
Terpenes Moisture THCa Total THC Total CBD CBG

Lab. A 0.26 1.21 0.47 (**)

Lab. B 0.25 1.2 0.52 (**) 0.28

Lab. C 0.7

Lab. D 1.1

Lab. E 1.1

Lab. F 0.18 1.4

Lab. G 0.17 (*) 1.4

Lab. H 0.89 0.86

Valenveras Portable Lab

The table shows that the accuracies for the third-party lab validations are consistent

with the predicted model performance in Table 1. 
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Discussion

The Valenveras Portable Lab system offers breeders and growers significant

advantages by providing real-time, on-site analysis of key cannabis quality

parameters such as potency, terpenes, moisture, and water activity. This enables more

informed decision-making throughout the cultivation process, allowing for timely

adjustments in irrigation, nutrient management, and harvest timing.  

The system reduces the need for expensive, time-consuming lab testing, saving both

time and costs. Moreover, allows the users to analyze the batches in a higher frequency

providing more control of the batches and better compliance with the different

requirements.

Additionally, the Portable Lab’s cloud-based platform streamlines data management

and model deployment, ensuring that growers have access to the most up-to-date

information for optimizing crop quality. This combination of fast, accurate analysis and

cloud integration helps breeders and growers enhance strain development, ensure

product consistency, and meet market demands more effectively.

Conclusion

The Valenveras Portable Lab, built on the Büchi NeoSpectra platform, is a powerful tool

for cannabis breeders and growers, offering a fast, non-destructive method for

analyzing key quality parameters like potency, terpenes, moisture, and water activity.

With its broad NIR range, portability, and cloud-based integration, the portable lab

provides an efficient, cost-effective solution for real-time cannabis analysis. By

reducing reliance on external labs and speeding up the decision-making process,

Valenveras helps breeders and growers optimize their operations, improve product

quality, and meet regulatory requirements more easily. As the cannabis industry

continues to expand, advanced technologies like the Valenveras Portable Lab will play

an increasingly important role in ensuring the success of breeders and growers.
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Cannasol Valenveras Cannasol Valenveras

% THC 15.73 15.93 17.49 17.28

% CBD 0.17 0 0.1 0.1

Laboratory Cannasol

Date 21st of January, 2025

Sample G01F2435A1, G02P2441A3

Sample Producer Plantis Farm

Sample Type Dry Flower
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% THC Big Flower Small Flower
Grounded sample

003
Grounded sample

005

Bright Labs 17,71 % 19,56 % 16,97 % 17,64 %

Valenveras 17,54 % 21,23 % 17,47 % 17,74 %

Laboratory Bright Labs

Date 14th of October, 2024.

Sample
Big Flower, Small Flower,
Grounded sample 003,
Grounded sample 005

Sample Producer F1 Seed Tech

Sample type Dry Flower, grounded
flower

Bright Labs Valenveras
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% THC CBD % CBG % THC % THCa

HPLC 0.05 0.54 16.76 17.70

Valenveras 0.10 0.40 16.32 17.68

Laboratory Spectral Fingerprints

Date 14th of November, 2024.

Sample A10351-1

Sample Producer Valenveras

Sample type Dry Flower

Spectralfinerprints Valenveras

0 5 10 15 20

CBD %

CBG %

THC %

THCa

A10351-1

Ex
te

rn
al

 V
al

id
at

io
ns

3rd-Party Lab Tests Validation vs Valenveras

Te
st

in
g 

is
 c

on
du

ct
ed

 in
 a

n 
IS

O
 1

70
25

-c
er

ti
fi

ed
 la

b 
fa

ci
lit

y.
 

Powered by

43



Syqe Valenveras Syqe Valenveras

% THCA 17.52 17.81 24.76 23.59

Laboratory Syqe Lab

Date 3rd of September, 2024

Sample 118-1_1
118-3_1 small BRM

Sample Producer Bedrocan

Sample type Dry Flower

Syqe Valenveras
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BACTOCHEM 
THC %

CANNASOL
THC %

VALENVERAS
THC %

70 19.12 % 18.38 % 18.95 %

47 10.96 % 10.74 % 10.32 %

60 15.85 % 16.94 % 15.59 %

RSK41 24.37 % 23.30 % 23.43 %

RSK29 14.78 % 14.82 % 13.87 %

K1 21.19 % 19.89 % 19.37 %

Q 20.77 % 21.04 % 21.18 %

Laboratories BACTOCHEM & CANNASOL

Date January 19, 2025

Sample 70, 47, 60, RSK41, RSK29, K1, Q

Sample producer PLANTECK

Sample type Dry Flower
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SI-WARE SYSTEMS ISO9001 CERTIFICATE

ISO 9001 is an internationally recognized standard for Quality Management Systems (QMS). It outlines criteria for a QMS and is based on
principles like customer focus, leadership, process approach, and continual improvement. Certification demonstrates a commitment to
providing quality products and services, enhancing customer satisfaction, and continuous improvement.
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CERTIFICATE OF EQUIPMENT AUTHORIZATION

This device is approved by ANATEL with the certificate of Equipment Authorization 04780-23-15488.

49
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GENERATION OF EQUIPMENT TYPE APPROVAL

This device has an Equipment Type Approval (ETA) from the Government of India, issued under O.M. No. ETA-WPC
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GENERATION OF EQUIPMENT TYPE APPROVAL 

This device has an Equipment Type Approval (ETA) from the Government of India, issued under O.M. No. ETA-WPC

51
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FCC SUPLLIER’S DECLARATION OF CONFORMITY

This device complies with Part15 of the FCC Rules. Operation is subject to the following two conditions: (1)This
device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.Supplier's Declaration of Conformity 47 CFR ?
2.1077Compliance Information Unique Identifier: NeoSpectraScanner-10mmResponsible Party ? U.S. Contact
Information: Si-ware Inc., 101 Jefferson Drive, 1st. Floor, Menlo Park, CA 94025

52
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RADIO EQUIPMENT TYPE  DIRECTIVE 2014/53/EU7
Hereby, Si-Ware Systems, declares that the radio equipment type NeoSpectra Scanner-10 mm, is incompliance
with Directive 2014/53/EU
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RADIO EQUIPMENT TYPE  DIRECTIVE 2014/53/EU7
Hereby, Si-Ware Systems, declares that the radio equipment type NeoSpectra Scanner-10 mm, is incompliance
with Directive 2014/53/EU
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RADIO TRANSMISSION EQUIPMENT TYPE APPROVAL CERTIFICATE

This device is certified to conform to the provisions of the Radio Regulations of the People's Republic of China,
with CMIIT ID 2023DJ9547.
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RADIO TRANSMISSION EQUIPMENT TYPE APPROVAL CERTIFICATE
This device is certified to conform to the provisions of the Radio Regulations of the People's Republic of China,
with CMIIT ID 2023DJ9547.
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BLUETOOTH

This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301
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BLUETOOTH

This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301
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BLUETOOTH

This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301
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BLUETOOTH

This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301
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ANALYSES USING ISO CERTIFIED HPLC-PDA METHOD FOR CANNABINOLS AND GC-
FID FOR THE TOTAL TERPENES

Uses of portable FT-NIR to determine cannabinoids 
and terpenes in dry-cured cannabis flowers

Marcal Plans1
1

; Adham Hesham1 ; Ruben Valenzuela2

Reference values

Calibration 
samples

NeoSpectra scanner

Sample referencing

Si-Ware technology coupled with Valenveras as the expert in the cannabis
sector, provides reliable and robust models. The current FT-NIR technology
could be used as an alternative to the classical HPLC and GC analysis for in-
situ analysis of the cannabis flowers. Moreover, besides the prediction of the
cannabinols, total terpenes also can be predicted, giving the final user the tools
to discriminate between high and low content of phenotypes.

Spectral data

Calibration model

Instant analysis

Unknown sample

. Si-Ware Inc. 101 Jefferson Drive, Menlo Park, CA, USA. 2. Valenveras, Camí Pla de la Torreta 1 BIS, Sant Andreu de Llavaneres, 08392, Barcelona, Spain

RMSECVR2 2 2 
0.89 
0.91 

2cvRMSEPRpRMSECVRcvRMSEP Rp
0.91
0.90

0.19 
0.15 
0.15 
0.20 
0.16 
0.20 

0.80 
0.85 
0.71 
0.70 
0.84 
0.79 

0.16 
0.10 
0.11 
0.30 
0.11 
0.18 

0.91 
0.93 
0.72
0.65
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1.60 
2.10 

1.70 
2.10 

2.20 
1.65 

0.90 
0.88 

2.20 
1.75 

0.89
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CONCLUSIONS

INTRODUCTION
The cannabis industry is growing exponentially worldwide. The crop
can engage old and new farmers to adopt it as a novel crop. In that
sense, there is a need for fast, on-site, accurate technology to provide
the growers, distributions, and producers with a tool to manage the
qualitycontrolof theirsitesandimprovecropoptimization.
NIR infrared hasshown thepotentialtobeused asatool topredictthe
cannabinolscontentindry-curedflowershemp(1)andcannabis(2).
Handheld portable devices provide good performance to predict
quantitative levels of cannabinols in flowers (2). This has opened a lot
of opportunities to implement this technology in the field and directly to
the quality control; from the crop to the distributor to the medical
dispensary. Increasing the traceability of the production and improving
the transparency for the final user.

METHODOLOGY
A Total of 7000 samples were used to calibrate the cannabinols, and
4000 samples to calibrate the total terpenes. The reference analyses
were done using ISO certified HPLC-PDA method for cannabinols and
GC-FID for the total terpenes. 

RESULTS

REFERENCES

Models showed a good performance predicting THC, CBD, CBG, Total
Terpenes, THC acid, and CBD acid with a low error of predictions.

Partial Least Square regression (PLSR) was used to correlate the 
spectra obtained from NeoSpectraScanners (17 scanners (Si-Ware 
Inc., Menlo Park, CA, USA)) from 1350 –2550 nm with the reference 
analysis. 

PLS models for THC and CBD show good linearity between predicted
levels and measured by HPLC-PDA levels of the cannabinoids. 

1.Yao, S., Ball, C., Miyagusuku-Cruzado G., Giusti, M., Aykas, D., Rodriguez-Saona, L. 
2022. A novel handheld FT-NIR spectroscopic approach for real-time screening of
major cannabinoids content in hemp. Talanta. Sep 1;247:123559 

2.Tran, J., Vassiliadis, S., Elkins, A., Cogan, N., Rochfort, S. 2023. Developing Prediction 
Models Using Near-Infrared Spectroscopy to Quantify Cannabinoid Content in
Cannabis Sativa. Sensors (Basel) 2023 Feb 27;23(5):2607.
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Different colors represent different scanners
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ISO/IEC 17025:2017

Badajoz, 29 May 2024 

The cannabinoid analysis data used by the company Valenveras for the 
calibration of the NEOSPECTRA (SI-WARE) equipment were performed 
by HPLC-DAD techniques by the AOAC 2018.11 method of analysis. 
They have been performed by HPLC-DAD techniques by the method of 
analysis of the AOAC 2018.11. The PE-1938 method of analysis for 
cannabinoid quantification is accredited under the UNE-EN ISO/IEC 
17025:2017 standard in different matrices and ranges (attached scope 
of accreditation). 

Fdo. Montserrat Gómez-Cardoso Bernet 
Head of QF Unit 
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	ICP-MS vs. Valenveras
	Factor
	ICP-MS
	Valenveras
	Initial Equipment Cost
	High
	Low
	Operational Costs
	High
	Low
	Cost per Analysis
	Medium-High
	Low
	Analysis Time
	Fast
	Very Fast
	Accuracy and Sensitivity
	High
	High
	Ease of Use
	Medium
	Very easy
	Size
	Big
	Very light

	Target Values for Growth & Flowering
	This information is provided by Sostanza
	Target Values for Growth
	Parameter N (%)  P (%)  K (%)  Ca (%)  Mg (%)  Fe (ppm) Mn (ppm) Zn (ppm)
	Minimum
	2.8  0.3  1.5 1.8  0.3  80 80 20
	Maximum
	6.0 0.7 3.5 6.0 1.5 250 250 70
	Average
	4.4 0.5 2.5 3.9 0.9 165 165 45

	Target Values for Flowering
	Parameter N (%)  P (%)  K (%)  Ca (%)  Mg (%)  Fe (ppm) Mn (ppm) Zn (ppm)
	Minimum

	3.0  0.5  2.1  5.1  0.8  89  113 40
	Maximum
	4.3  0.9  3.2  7.4  1.2 199 226  67
	Average
	3.7  0.7  2.7  6.2  1.0  144 170 54

	Potassium Tissue Ranges
	Data represents recommended potassium ranges for weeks 1-8 of flowering
	For detailed guidelines and personalized support, contact Sostanza



	Agricultural Technical Report CannaTest*
	Analysis date: May 24th 2024 Conducted by: Ruben Valenzuela Moreno
	Objective: This report aims to provide technical recommendations for correcting fertilization in the cultivation rooms and varieties produced by CannaTest*. Leaf nutrient analyses were carried out to identify deficiencies and excesses of nutrients in the plants.

	Nutrient Analysis Results
	N (%) 2.84 3.41 2.91 2.94 4.47 4.44 3.97 2.91 2.35
	P (%) 1.15 1.72 0.62 0.70 1.15 1.22 0.44 1.69 1.34
	K (%) 1.87 1.98 1.47 1.43 1.87 1.88 1.99 1.93 1.66

	Correction Needed:
	N (%)  1.91  1.34 1.84 1.81 0.28 0.31 0.78 1.84 2.40
	P (%) -0.75 -1.32 -0.22 -0.30 -0.75 -0.82 -0.04 -1.29  -0.94
	K (%)

	Nutrient Correction Needed
	Interpretation of Results and Recommendations
	Nitrogen (N): Most samples need an increase in nitrogen levels.
	Recommendation: Increase the application of nitrogen fertilizers in all samples  except DF 2 mother and DF mother where a slight reduction is needed.
	Phosphorus (P): All samples indicate a need to decrease phosphorus levels.
	Recommendation: Reduce the application of phosphorus fertilizers across all  samples.
	Potassium (K): All samples show a need to increase potassium levels.
	Recommendation: Increase the application of potassium fertilizers in all  samples.
	Calcium (Ca): Mixed results with some samples needing an increase and others a                 decrease.
	Recommendation: Increase calcium in SC 2 mother room. Decrease calcium in  DF flower 4w, FG 2 flower 4w, and FG flower 4w.
	Magnesium (Mg): Most samples indicate a need to decrease magnesium levels.
	Recommendation: Decrease magnesium fertilization in all samples except UM  flower and ZB flower 4w where a reduction is needed.
	Iron (Fe): Mixed results with some samples needing an increase and others a decrease.
	Recommendation: Increase iron in DF flower 4w, FG flower 4w, and SC flower  4w. Decrease iron in SC 2 mother room.
	Manganese (Mn): Most samples indicate a need to decrease manganese levels.
	Recommendation: Decrease manganese fertilization in all samples except SC  flower 4w where a slight increase is needed.
	Zinc (Zn): Mixed results with some samples needing an increase and others a decrease.
	Recommendation: Increase zinc in DF flower 4w and ZB flower 4w. Decrease  zinc in FG 2 flower 4w and SC 2 mother room.

	Conclusion
	CannaTest should review and adjust its current fertilization plan according to the above recommendations to ensure optimal nutrient levels for all samples. These changes will improve plant health, increase yield, and promote more sustainable and efficient fertilization practices.
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	INTRODUCTION
	This procedure outlines the steps for preparing dried and ground cannabis samples for NIR analysis using the Valenveras Portable Lab, ensuring accurate measurement of cannabinoids, terpenes, and nutrients. It is intended for end-users involved in sample preparation for Valenveras analysis.
	MATERIALS & EQUIPMENTS
	GRINDER
	MESH
	OVEN OR AIR FRYER
	BRUSH
	WIPES
	ISOPROPYL ALCOHOL


	CALIBRATION
	1 - Turn on the Valenveras analyzer
	2 - Place the sample cup in the correct place
	3 - Remove the calibration tile lid. Place the white calibration tile inside the cup, facing down.
	4 - Press the calibration function in the app. calibration time is 8 seconds.
	5- The calibration white tile must be kept clean at all times. Ensure it is not touched and always cover it back with its lid.

	SAMPLE PREPARATION METHODOLOGY FOR NATURAL DRY FLOWERS
	1 - COLLECT THE SAMPLE
	Collect cannabis samples ensuring they represent the batch accurately. Handle the samples with gloves to prevent contamination.

	2 - GRIND SAMPLES
	Grind a minimum of 3 grams of the dried sample using the grinder until the smallest possible particle size is achieved.
	Clean the grinder between samples to prevent cross- contamination.

	3 - SIEVING
	Pass the ground sample through a sieve (e.g., 1mm mesh) to achieve a uniform particle size.
	Discard larger particles that do not pass through the sieve.

	4 - CALIBRATION & ANALYZE
	Clean the glass surface of the sample cup with alcohol.
	Calibration.
	Place the ground material into the sample cup. Make sure the material covers the entire surface of the cup and press it with the sample press.
	Analysis: Follow the prompts on the Mobile App to complete the analysis.


	SAMPLE PREPARATION METHODOLOGY FOR NATURAL FRESH FLOWERS
	1 - COLLECT THE SAMPLE
	Collect cannabis samples ensuring they represent the batch accurately. Handle the samples with gloves to prevent contamination.

	2 - TRIM SAMPLES
	Trim the cannabis as it will appear in the final product. Ensure uniformity to reflect real final flowers.

	3 - DRY SAMPLES
	Dry the samples using an oven or air cooker set to 140°F (60°C) for 24 hours, or until their weight remains stable.

	4 - CALIBRATION & ANALYZE
	Clean the glass surface of the sample cup with alcohol.
	Calibration.
	Place the ground material into the sample cup. Make sure the material covers the entire surface of the cup and press it with the sample press.
	Analysis: Follow the prompts on the
	Mobile App to complete the analysis.


	SAMPLE PREPARATION METHODOLOGY FOR NATURAL FRESH LEAVES
	1 - COLLECT THE SAMPLE
	Collect cannabis samples ensuring they represent the batch accurately. Handle the samples with gloves to prevent contamination.

	2 - DRY SAMPLES
	Dry the samples using an oven or air cooker set to 140°F (60°C) for 2 hours, or until their weight remains stable.

	3 - GRIND SAMPLES
	Grind a minimum of 1 grams of the dried sample using the grinder until the smallest possible particle size is achieve. Clean the grinder between samples to prevent cross- contamination.
	4 -  CALIBRATION & ANALYZE
	Clean the glass surface of the sample cup with alcohol.
	Calibration.
	Place the ground material into the sample cup. Make sure the material covers the entire surface of the cup and press it with the sample press.
	Analysis: Follow the prompts on the Mobile App to complete the analysis.



	SAMPLE PREPARATION METHODOLOGY FOR SOLID EXTRACT
	1 - COLLECT THE SAMPLE
	Collect cannabis samples ensuring they represent the batch accurately. Handle the samples with gloves to prevent contamination.

	2 - PREPARE THE SAMPLE
	Place the sample in the sample cup and press it with the sample press. This ensures a uniform surface for analysis.

	3-  CALIBRATION & ANALYZE
	Place the ground material into the sample cup.  Make sure the material covers the entire surface of the cup and press it with the sample press. (This ensures a uniform surface for analysis). Follow the prompts on the Mobile App to complete the analysis.
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	Unlock the Power of NIR Analysis Anywhere, Anytime
	In a world where data-driven decisions are crucial, Valenveras Portable Lab and it’s accessories emerge as the ultimate tool for professionals seeking rapid material analysis solutions outside the confines of a laboratory to make informed decisions swiftly and accurately. Here’s why Valenveras Portable Lab is a game-changer in material analysis:

	Key Features That Set Valenveras Apart
	Precision & Accuracy Widest spectral coverage in NIR (from 1,350 to 2,500 nm) providing accurate performance for various materials and parameters.
	Ergonomic Handheld Design Designed for one-handed operation, our scanner is comfortable to use and requires minimum training.
	Rugged Build Valenveras Portable Lab is engineered to thrive in uncontrolled conditions, whether in a lab, on the factory floor, or out in the field.
	Battery Operated With rechargeable and replaceable batteries, you can count on long-lasting performance wherever you go.
	Get Instant Results On Your Mobile App Intuitive mobile app provides step-by-step guidance through the process.

	1 Select material 2 Take measurement 3 Get results instantly, even when offline

	It’s All in the Cloud: Hassle-Free Data Lifecycle Management
	Amplify insights by aggregating all your data in one Cloud Portal.

	General Specifications
	Dimensions
	7x 3.6x 2.5 inch (178x 91x 62 mm)
	Weight
	2.2 lbs. (1 kg)
	Operation Temperature
	23 : 104 °F (-5 : 40 °C)
	Ingress Protection Rating

	IP65
	Battery Type
	Two rechargeable 18650 batteries, user replaceable
	Operating Battery Life (2 Second Scans)
	800 Scans
	Battery Charge Time (lA Charging Current)
	6 hours on fast charging to reach 100%
	Bulb Lifetime
	> 10.000 hrs.
	Wireless Connectivity
	Bluetooth V4.2 BLE
	Charging Port

	USB-C
	Software
	Operation via NeoSpectra mobile applications for spectral data collection, and material analysis


	Technical Specifications
	Wavelength Range SNR>170:1
	1,350 - 2,500 nm , 7,400 — 4,000 cm  )
	Resolution at   =1,550 nm, FWHM criterion
	16nm   (66.6 cm  )
	Typical SNR' (rms) Scan time = 2s,   = 2,350 nm
	2,000:1
	Sample coverage (Diameter of Collected Light Beam)
	~ 0.4 inch (~10 mm)
	-1
	-1


	Cannabinoid Specifications
	(Flower)
	Cannabinoid models have been divided into regions to acquire the best results on the lower concentrations. A hierarchical model is used for THC and CBD.
	Low Concentration 0-3%
	High Concentration 3-29%
	# samples
	RMSECV
	R2cv

	RMSEP
	R2p

	RMSECV
	R2cv

	RMSEP
	R2p
	CBD Total (v5)
	898
	0.19
	0.80
	0.16
	0.91
	1.6
	0.89
	1.7
	0.91
	THC Total (v6)
	1099
	0.15
	0.85
	0.10
	0.93
	1.8
	0.91
	1.2
	0.98
	CBG Total (v5)
	898
	0.15
	0.71
	0.11
	0.72
	Total Terpenes
	659
	0.20
	0.70
	0.30
	0.65
	THC acid (v6)
	1099
	0.16
	0.84
	0.11
	0.91
	2.2
	0.9
	2.2
	0.89
	CBD acid (v5)
	898
	0.20
	0.79
	0.18
	0.90
	1.65
	0.88
	1.3
	0.97


	(Solid Extract)
	Low range
	High Range
	Min
	Max
	R2CV
	RMECV
	Min
	Max

	R2CV
	RMECV
	THC
	0.75
	0.15
	70.1
	0.98

	CBD
	1.3
	0.71
	0.2
	99.9
	0.99
	2.8
	TAC_Total Cannabinoids
	99.9
	0.99
	2.7



	Water Activity
	(Flower)
	# samples
	Min
	Max
	RMSECV
	R2cv
	aW
	355
	0.42
	0.65
	0.02
	0.82
	Moisture
	355
	4.3
	11.8
	0.91
	0.75



	How It Works?
	Valenveras Portable Lab operates on the same principles as a laboratory FT-NIR spectrometer but in a compact, portable form thanks to our patented.
	It uses Near Infrared (NIR) light, which is invisible to the human eye, to analyze materials based on their unique spectral response. This provides invaluable insights into a material’s chemical and nutritional composition, allowing for quick and informed decision-making.
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	Introduction
	In the fast-growing cannabis industry, breeders and growers face increasing pressure to produce crops that meet market standards for potency, terpene profiles, and moisture levels. Traditional laboratory testing can be costly and slow, delaying important decisions in cultivation. Near-infrared (NIR) has shown the potential to be used to predict cannabinoids, terpenes, and moisture in cured and dried samples. NIR is a part of the electromagnetic region that takes advantage of the light-matter interaction to obtain the physic-chemical information of the matter. Traditionally, NIR instruments have been limited in their use in the lab or a controlled environment.
	The Valenveras Portable Lab utilizes NeoSpectra portable NIR technology by Büchi to offer a real-time, non-destructive solution for analyzing cannabis flowers on-site. This whitepaper outlines how Valenveras utilizes this technology to measure key quality parameters—potency, terpenes, moisture, and water activity—and discusses the portable lab system's benefits for cannabis growers and breeders. Valenveras Portable Lab’s unique advantages include its broad NIR spectral range and integration with a cloud-based platform, which makes it a comprehensive tool for breeders and growers. The instrument allows for quick decisions, improved harvest timing, better product quality, and lower testing costs, leading to optimized yields and more efficient operations.
	Portable NIR Technology Platform
	The Valenveras portable NIR spectrometer, NeoSpectra, provides an extended spectral range from 1,350 to 2,550 nm, enabling detailed chemical profiling, especially for small molecular changes. The instrument's resolution is 16 cm (2.5 to 8.7 nm – depending on the wavelength range) and the minimum signal-to-noise is 2000. This allows for accurate measurement of cannabinoids (e.g., THC, CBD), terpenes, moisture content, and water activity—critical metrics for determining harvest timing, curing processes, and product quality (figure 1).
	-1

	Valenveras Portable Lab

	Figure 1. Typical NIR spectra of ground cannabis flower in % reflection and wavenumbers (cm  )
	-1

	The Valenveras Portable Lab system integrates with a cloud-based platform, making data management seamless. The cloud solution allows breeders and growers to store, access, and analyze their data from any location, centralizing all measurements, reports, and analytical models in one place. This ensures that model updates and new data are easily managed, allowing users to continuously improve their business analytics. Portability is one of its key advantages. The lightweight design enables on-site, real-time testing in fields or greenhouses, significantly reducing the need for external labs and offering immediate feedback. This flexibility ensures that growers can test at different stages of the cultivation process, from early growth through harvest and curing.
	Valenveras Portable Lab

	Key Cannabis Quality Parameters Measured
	Cannabis quality parameters, including potency, terpenes, moisture, and water activity are essential to be controlled for the growers, breeders, and distributors to optimize the crop, production, and batches.
	In the laboratory, cannabinoid concentrations of the flowers were obtained using High-Pressure Liquid Chromatography (HPLC) with an ultraviolet and visible detector. In summary, 200 milligrams of the dry and ground flower is placed in 4 mL of ethanol for 20 minutes and mixed every 5 minutes. After that, the sample is filtered through a 0.22 µm syringe tip filter into an HPLC vial and injected into the HPLC (Certified method from modified AOAC Official Method 2018.11 for Quantification of Cannabinoids in Plant Materials, Concentrates, and Oils – ENAC Certification). For terpenes analysis, samples were prepared by extraction of the plant material with ethyl acetate containing n-tridecane solution (100 µg/mL) as the internal standard. The liquid is filtered through a 0.22 µm syringe tip filter into an HPLC vial and injected into the GC. For moisture, >1 g of ground samples were analyzed with a loss-on-drying 100°C oven balance at ambient pressure, while water activity utilized a tunable diode laser (TDL)-based chilled-mirror dew point hygrometer chamber.
	Potency is one of the most desired parameters to know in a cannabis flower. The cannabinoids can have two forms the acid form and the neutral form. Each one has different implications for the quality of the flower and its management. Terpenes, give cannabis its aroma and influence its medicinal properties. Terpenes are complex compounds that during the curing process are lost due to their volatility. Water activity is an important measure of how much free water is available for microbial growth. Proper moisture control is crucial for preventing mold and ensuring product longevity. Monitoring moisture levels during the drying and curing process helps growers preserve product quality and avoid spoilage or microbial contamination, which is critical for meeting regulatory standards and consumer safety requirements. Proper water activity management helps ensure the cannabis is safe for long-term storage and consumption, further protecting the final product from spoilage

	Near-Infrared Model Development
	To create accurate models for Valenveras’ cannabis analysis, a large, diverse set of samples is collected and analyzed using NeoSpectra’s NIR spectrometer system. The collected spectra are correlated with reference values from traditional lab methods. An ISO-accredited and certified laboratory was used to obtain the reference values to develop the Valenveras models using the NIR spectra.
	Valenveras Portable Lab


	To ensure the reduction of the unit-to-unit variability spectra of the samples, the spectra are generalized by using a patented algorithm (patent pending) that created synthetic scanners based on real scanners.  These synthetic scanners are used to include the small difference between devices due to the production variability. This methodology ensures the seamless transfer of the models between different devices.
	Once the spectra are linked with these lab-validated values, multivariate techniques like Partial Least Squares Regression (PLSR) are used to build calibration models. The Valenveras lab platform has a unique feature that allows for hierarchical models, providing the versatility of modeling that permits obtaining the lowest error of predictions in the lower and higher ranges (figure 2). Moreover, the technology can integrate semi-quantitative models that can be used for profiling individual terpenes.
	Figure 2. Hierarchical model based on three PLS regressions allows maximization of accuracy for respective measurement ranges
	cv
	cv
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	After calibration, the models are validated with new sets of samples to ensure accuracy before being deployed on the Valenveras Portable Lab system. The system’s cloud platform allows for easy model deployment and updates, ensuring users have access to the most accurate, up-to-date models without the need for extensive retraining.
	The instrument provides a semi-quantitative analysis of terpene ratios within a sample, helping growers identify and select strains with desirable profiles. The system enables breeders to track terpene trends over time, allowing for the refinement of strain-specific characteristics that are important for consumer preferences and product differentiation.

	Table 1. Summary of the models for the parameters of interest.
	CBD Total (v5)  THC Total (v7)  CBG Total (v5)  Total Terpenes  THC acid (v6)  CBD acid (v5)
	#  samples  898  1099  898  659  1099  898
	Low Concentration 0-3%
	RMSECV
	cv

	RMSEP
	0.19  0.15  0.15  0.20  0.16  0.20
	0.80   0.85   0.71   0.70   0.84   0.79
	0.16  0.10  0.11  0.30  0.11  0.18
	0.91  0.93  0.72  0.65  0.91  0.90
	High Concentration 3-32%

	RMSECV
	RMSEP
	1.6   1.9
	0.89  0.91
	1.7  1.2
	0.91  0.98
	2.2  1.6
	0.9  0.88
	2.2
	1.3
	0.89  0.97
	a  Moisture
	355  355
	Min
	0.42   4.3
	Max
	0.65   11.8

	RMSECV
	0.02  0.91
	0.82  0.75
	Legend: RMSECV: Root Mean Square Error of Cross-Validation; RMSEP: Root Mean Square Error of Prediction;    : Determination Coefficient of Cross-Validation;    : Determination Coefficient of Prediction;      : Water Activity; (vX): Model Version
	cv



	Sample Handling and Preparation
	For accurate readings, cannabis samples should be dried and ground before being analyzed with the Valenveras Portable Lab. This preparation ensures that the samples are uniformly scanned, leading to more precise and consistent results. Proper sample preparation also helps ensure that the full chemical composition of the cannabis is captured, allowing for accurate predictions of potency, moisture, and terpene content.

	Third-party validation
	Several external labs have validated the performance of the Valenveras Portable Lab for several parameters. In summary, these external labs found accuracies (± in absolute %) of their parameters of interest as follows:

	Table. 2. Third-party validation for the parameters of interest (± absolute %)
	Total Terpenes
	Moisture
	THCa
	Total THC
	Total CBD
	CBG
	Lab. A
	0.26
	1.21
	0.47 (**)
	Lab. B
	0.25
	1.2
	0.52 (**)
	0.28
	Lab. C
	0.7
	Lab. D
	1.1
	Lab. E
	1.1
	Lab. F
	0.18
	1.4
	Lab. G
	0.17 (*)
	1.4
	Lab. H
	0.89
	0.86
	(*) Low range THC  (**) Low range CBD

	The table shows that the accuracies for the third-party lab validations are consistent with the predicted model performance in Table 1.
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	Discussion
	The Valenveras Portable Lab system offers breeders and growers significant advantages by providing real-time, on-site analysis of key cannabis quality parameters such as potency, terpenes, moisture, and water activity. This enables more informed decision-making throughout the cultivation process, allowing for timely adjustments in irrigation, nutrient management, and harvest timing.
	The system reduces the need for expensive, time-consuming lab testing, saving both time and costs. Moreover, allows the users to analyze the batches in a higher frequency providing more control of the batches and better compliance with the different requirements.
	Additionally, the Portable Lab’s cloud-based platform streamlines data management and model deployment, ensuring that growers have access to the most up-to-date information for optimizing crop quality. This combination of fast, accurate analysis and cloud integration helps breeders and growers enhance strain development, ensure product consistency, and meet market demands more effectively.

	Conclusion
	The Valenveras Portable Lab, built on the Büchi NeoSpectra platform, is a powerful tool for cannabis breeders and growers, offering a fast, non-destructive method for analyzing key quality parameters like potency, terpenes, moisture, and water activity. With its broad NIR range, portability, and cloud-based integration, the portable lab provides an efficient, cost-effective solution for real-time cannabis analysis. By reducing reliance on external labs and speeding up the decision-making process, Valenveras helps breeders and growers optimize their operations, improve product quality, and meet regulatory requirements more easily. As the cannabis industry continues to expand, advanced technologies like the Valenveras Portable Lab will play an increasingly important role in ensuring the success of breeders and growers.
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	External Validations
	3rd-Party Lab Tests Validation vs Valenveras
	Laboratory
	Cannasol
	Date
	Sample
	G01F2435A1, G02P2441A3
	Sample Producer
	Plantis Farm
	Sample Type

	G01F2435A1
	G02P2441A3
	Cannasol
	Valenveras
	Cannasol
	Valenveras

	% THC
	15.73
	15.93
	17.49
	17.28

	% CBD
	0.17
	0.1
	0.1


	G01F2435A1
	G02P2441A3
	Testing is conducted in an ISO 17025-certified lab facility.

	External Validations
	3rd-Party Lab Tests Validation vs Valenveras


	% THC
	Big Flower
	Small Flower
	Grounded sample 003
	Grounded sample 005
	Bright Labs
	17,71 %
	19,56 %
	16,97 %
	17,64 %
	Valenveras
	17,54 %
	21,23 %
	17,47 %
	17,74 %
	% THC
	External Validations
	3rd-Party Lab Tests Validation vs Valenveras



	% THC
	Big Flower
	Small Flower
	Grounded sample 003
	Grounded sample 005
	Bright Labs
	17,71 %
	19,56 %
	16,97 %
	17,64 %
	Valenveras
	17,54 %
	21,23 %
	17,47 %
	17,74 %
	% THC
	External Validations
	3rd-Party Lab Tests Validation vs Valenveras



	% THC
	CBD %
	CBG %
	THC %
	THCa

	HPLC
	0.05
	0.54
	16.76
	17.70
	Valenveras
	0.10
	0.40
	16.32
	17.68
	A10351-1


	External Validations
	3rd-Party Lab Tests Validation vs Valenveras
	118-1_1
	118-3_1 small BRM
	Syqe
	Valenveras
	Syqe
	Valenveras
	% THCA
	17.52
	17.81
	24.76
	23.59


	118-1_1
	118-3_1  small BRM
	Laboratory
	Syqe Lab
	Date
	3rd of September, 2024

	Sample
	118-1_1 118-3_1 small BRM
	Sample Producer
	Bedrocan
	Sample type
	Dry Flower

	Testing is conducted in an ISO 17025-certified lab facility.


	External Validations
	External Validations
	3rd-Party Lab Tests Validation vs Valenveras
	Laboratories
	BACTOCHEM & CANNASOL
	Date
	January 19, 2025

	Sample

	70, 47, 60, RSK41, RSK29, K1, Q
	Sample producer

	PLANTECK
	Sample type
	Dry Flower


	BACTOCHEM  THC %
	CANNASOL THC %
	VALENVERAS THC %
	19.12 %
	18.38 %
	18.95 %
	10.96 %
	10.74 %
	10.32 %
	15.85 %
	16.94 %
	15.59 %

	RSK41
	24.37 %
	23.30 %
	23.43 %

	RSK29
	14.78 %
	14.82 %
	13.87 %

	K1
	21.19 %
	19.89 %
	19.37 %
	20.77 %
	21.04 %
	21.18 %
	Testing is conducted in an ISO 17025-certified lab facility.
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	INDEX
	SI-WARE SYSTEMS ISO9001 CERTIFICATE
	ISO 9001 is an internationally recognized standard for Quality Management Systems (QMS). It outlines criteria for a QMS and is based on principles like customer focus, leadership, process approach, and continual improvement. Certification demonstrates a commitment to providing quality products and services, enhancing customer satisfaction, and continuous improvement.

	CERTIFICATE OF EQUIPMENT AUTHORIZATION
	This device is approved by ANATEL with the certificate of Equipment Authorization 04780-23-15488.

	GENERATION OF EQUIPMENT TYPE APPROVAL
	This device has an Equipment Type Approval (ETA) from the Government of India, issued under O.M. No. ETA-WPC

	GENERATION OF EQUIPMENT TYPE APPROVAL
	This device has an Equipment Type Approval (ETA) from the Government of India, issued under O.M. No. ETA-WPC

	FCC SUPLLIER’S DECLARATION OF CONFORMITY
	This device complies with Part15 of the FCC Rules. Operation is subject to the following two conditions: (1)This device may not cause harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation.Supplier's Declaration of Conformity 47 CFR ? 2.1077Compliance Information Unique Identifier: NeoSpectraScanner-10mmResponsible Party ? U.S. Contact Information: Si-ware Inc., 101 Jefferson Drive, 1st. Floor, Menlo Park, CA 94025

	RADIO EQUIPMENT TYPE  DIRECTIVE 2014/53/EU7
	Hereby, Si-Ware Systems, declares that the radio equipment type NeoSpectra Scanner-10 mm, is incompliance with Directive 2014/53/EU

	RADIO EQUIPMENT TYPE  DIRECTIVE 2014/53/EU7
	Hereby, Si-Ware Systems, declares that the radio equipment type NeoSpectra Scanner-10 mm, is incompliance with Directive 2014/53/EU

	RADIO TRANSMISSION EQUIPMENT TYPE APPROVAL CERTIFICATE
	This device is certified to conform to the provisions of the Radio Regulations of the People's Republic of China, with CMIIT ID 2023DJ9547.

	RADIO TRANSMISSION EQUIPMENT TYPE APPROVAL CERTIFICATE
	This device is certified to conform to the provisions of the Radio Regulations of the People's Republic of China, with CMIIT ID 2023DJ9547.

	BLUETOOTH
	This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301

	BLUETOOTH
	This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301

	BLUETOOTH
	This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301

	BLUETOOTH
	This device complies with the Bluetooth Launch Studio Terms of use under declaration ID D065301

	DATA SECURITY CERTIFICATE

	Uses of portable FT-NIR to determine cannabinoids
	and terpenes in dry-cured cannabis flowers
	Marcal Plans1
	; Adham Hesham1
	; Ruben Valenzuela2
	. Si-Ware Inc. 101 Jefferson Drive, Menlo Park, CA, USA. 2. Valenveras, Camí Pla de la Torreta 1 BIS, Sant Andreu de Llavaneres, 08392, Barcelona, Spain
	RESULTS
	CBD Total THC Total CBG Total Total Terpenes THC acid CBD acid
	Low Concentration 0-3%
	High Concentration 3-30%
	RMSECVR2
	2cvRMSEPRpRMSECVRcvRMSEP
	Rp 0.91 0.90
	2  0.89  0.91
	0.19  0.15  0.15  0.20  0.16  0.20
	0.80  0.85  0.71  0.70  0.84  0.79
	0.16  0.10  0.11  0.30  0.11  0.18
	0.91  0.93  0.72 0.65 0.91  0.90
	1.60  2.10
	1.70  2.10
	2.20  1.65
	0.90  0.88
	2.20  1.75
	0.89 0.90

	PLS models for THC and CBD show good linearity between predicted levels and measured by HPLC-PDA levels of the cannabinoids.
	Models showed a good performance predicting THC, CBD, CBG, Total Terpenes, THC acid, and CBD acid with a low error of predictions.
	INTRODUCTION The cannabis industry is growing exponentially worldwide. The crop can engage old and new farmers to adopt it as a novel crop. In that sense, there is a need for fast, on-site, accurate technology to provide the growers, distributions, and producers with a tool to manage the qualitycontrolof theirsitesandimprovecropoptimization. NIR infrared hasshown thepotentialtobeused asatool topredictthe cannabinolscontentindry-curedflowershemp(1)andcannabis(2). Handheld portable devices provide good performance to predict quantitative levels of cannabinols in flowers (2). This has opened a lot of opportunities to implement this technology in the field and directly to the quality control; from the crop to the distributor to the medical dispensary. Increasing the traceability of the production and improving the transparency for the final user.
	Partial Least Square regression (PLSR) was used to correlate the  spectra obtained from NeoSpectraScanners (17 scanners (Si-Ware  Inc., Menlo Park, CA, USA)) from 1350 –2550 nm with the reference  analysis.
	METHODOLOGY A Total of 7000 samples were used to calibrate the cannabinols, and 4000 samples to calibrate the total terpenes. The reference analyses were done using ISO certified HPLC-PDA method for cannabinols and GC-FID for the total terpenes.
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	CONCLUSIONS
	Si-Ware technology coupled with Valenveras as the expert in the cannabis sector, provides reliable and robust models. The current FT-NIR technology could be used as an alternative to the classical HPLC and GC analysis for in- situ analysis of the cannabis flowers. Moreover, besides the prediction of the cannabinols, total terpenes also can be predicted, giving the final user the tools to discriminate between high and low content of phenotypes.
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