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Development of a scorecard
for quality grading
For processors interested in maintaining product quality, sensory
assessment forms the cornerstone of a viable quality control (QC)
programme. A quality grading scorecard was developed for the
assessment of the sensory quality of fermented honeybush tea.
The development entailed the following basic steps:
• Consultation with industry experts and a survey amongst industry
stakeholders to determine the requirements for a quality grading
system for honeybush tea.
• Descriptive sensory analysis of a large sample set of commercial
fermented C. intermedia, C. genistoides and C. subternata to
determine their respective sensory profiles.
• Data analysis to identify the most common positive and negative
sensory attributes, including taints.
• The major positive and negative sensory attributes and infusion
colour were included in a quality grading scorecard. These
parameters are scored on 4-point category scales and weighted
according to their importance. Their weights (i.e. the relative
importance of an attribute) were determined in consultation with
industry.

!

An

e -scorecard has been devised to capture scores, auto-

matically calculate the grade and generate a pdf-version of
the completed scorecard for record keeping purposes and
distribution.
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Sensory tools for grading
Sensory tools for grading of fermented honeybush tea include an
e -scorecard and colour reference card. Instructions on how to grade
honeybush tea are also provided.

HONEYBUSH

Quality grading scorecard

Analysis Date

DRY LEAF
APPEARANCE

GRADE

Species
Batch Number

Assessor Name
Supplier (if applicable)

Production Date
UNEVEN CUT

STEM UNACCEPTABLE

ACTION: Further Processing

EVEN CUT

STEM ACCEPTABLE

ACTION: Continue scoring

APPEARANCE

CLEAR
INFUSION
TURBIDITY

ACTION: Continue scoring
ACTION: Further Processing

TURBID / HAZY

ACTION: Sieving

DUST / SEDIMENT

INFUSION
COLOUR

Yellow/Green

Light
Red-brown

Red-brown

Dark
Red-brown

Absent/Barely
Perceptible

Low

Moderate

High

Absent/Barely
Perceptible

Low

Moderate

High

 Apricot  Raisin  Cooked Apple  Honey
 Fynbos-Sweet  Fruity-Sweet  Caramel

FRUITY and SWEET
SPICY and/or NUTTY

AROMA

OPTIONAL: Check boxes if present:
 Fynbos-Floral  Rose Geranium  Rose Perfume

FLORAL

 Sweet-spice  Nutty

WOODY

e -SCORECARD

OPTIONAL: Check boxes if present:

HAY/DRIED GRASS
BITTER
SOUR

 Vinegar-like

ACTION: Blend with caution

TAINT(S)

PALATE

 Burnt Caramel  Green Grass  Dusty
 Cooked Vegetables  Rotting Plant Water
CRITICAL:  Smoky  Medicinal  Musty

Absent/Barely
Perceptible

Low

Moderate

The e -scorecard can be used to grade
honeybush tea in terms of infusion colour,
aroma and palate attributes. A batch of
honeybush tea is awarded one of the
following quality descriptions and grades:

High

OVERALL
CHARACTER*
*Balance of positive flavours, sweet taste and astringency

OVERALL COMMENTS

COLOUR
REFERENCE
CARD

Quality descriptions

Grades

High
Moderate
Low
Poor

A
B
C
D

The colour reference card can be
used to evaluate the colour of
honeybush tea infusions:

Yellow/Very
Light Red-brown

GRADING
INSTRUCTIONS
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Dark, Redbrown

Basic instructions on how to
grade individual batches of
honeybush tea.

Basics of the quality grading system

Appearance
Aroma
(nose)

Palate
(mouth)

The e-scorecard can be used to ‘score’ the sensory quality of honeybush tea in terms of
the following three key parameters (refer to p.5 for a visual representation of the

e-scorecard):
Appearance
• ‘Dry leaf appearance’ and ‘infusion turbidity’ are indicated by ticking the relevant check
boxes. The checkbox information is not used to determine the quality grade, but only
serves as guide for further processing actions.
• ‘Infusion colour’ is indicated on a 4-point category scale ranging from ‘yellow/very light
red-brown’ to ‘dark red-brown’. For this, the colour reference card (p.6) must be used.
Important: Utensils, the depth of the infusion in the cup (30 mm) and light conditions
must be standardised during assessment of colour.

Aroma (nose)
• ‘Floral’, ‘fruity and sweet’ and ‘woody’ are the major positive aroma attributes. Also
included are ‘spicy and nutty’, the minor positive aroma attributes. The intensity of
each attribute is scored on a 4-point category scale ranging from ‘absent/barely
perceptible’ to ‘high’.
• Additional information on prominent aroma attributes that could potentially be used to
enhance product marketability, can be captured by ticking the relevant checkboxes.

Palate (mouth)
• ‘Overall character’, representing a balance of positive flavours, sweet taste and astringency, is scored on a 4-point category scale ranging from ‘absent/barely perceptible’
to ‘high’.
• ‘Hay/dried grass’, sour taste and bitter taste are negative attributes. These three
attributes should ideally be present at low intensities. Each of these attributes are
scored on a 4-point category scale ranging from ‘absent/barely perceptible’ to ‘high’.
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Basics of the quality grading system

Appearance
Aroma
(nose)

Palate
(mouth)

• Taints are scored collectively, also using the relevant 4-point category scale.
More information on the taint(s), as perceived in an infusion, should be
indicated by ticking the relevant checkboxes. Note that the taints are
categorised in two groups: ‘Burnt caramel’, ‘green grass’, ‘dusty’, ‘cooked
vegetables’ and ‘rotting plant water’ are taints that could potentially be masked
successfully by using effective blending protocols. The critical taints are
‘smoky’, ‘medicinal’ and ‘musty’. When present at high intensities, these
critical taints could render a batch of honeybush tea unsuitable for blending.

Calculation of grade:
By clicking on the relevant button on the e-scorecard, each category
description (i.e., ‘absent/barely perceptible’, ‘low’, etc.) is automatically converted into a score. A pre-determined weight, assigned
to each category score, is taken into account when calculating the
grade for the batch of honeybush tea under evaluation.
IMPORTANT: Refer to the info pamphlet on the usage instructions of
the e-scorecard.

!

Prior to quality grading, use the sensory lexicon, sensory
wheels and reference standards to train assessors in the
basics of the sensory parameters used in quality grading.

4

e-Scorecard

HONEYBUSH

Analysis Date

GRADE

Species

Assessor Name

Batch Number

Supplier (if applicable)

Production Date

APPEARANCE

DRY LEAF
APPEARANCE

INFUSION
TURBIDITY

UNEVEN CUT

STEM UNACCEPTABLE

Tick checkboxes to indicate
‘dry leaf appearance’ and
‘turbidity’. Checkbox data guide
ACTION:
Further Processing
further processing
actions.

EVEN CUT

STEM ACCEPTABLE

ACTION: Continue scoring

CLEAR

ACTION: Continue scoring

TURBID / HAZY

ACTION: Further processing

DUST / SEDIMENT

ACTION: Sieving

Yellow/
Very Light
Red-brown

INFUSION
COLOUR

AROMA

Absent/Barely
Perceptible

Light
Red-brown

Low

Red-brown

Moderate

Dark
Red-brown

Use colour reference
card for scoring of
‘infusion colour’.

Positive aroma attributes
scoredOPTIONAL:
on 4-point category
Tick relevant checkboxes,
High scale.
if present:

FLORAL

 Fynbos-Floral  Rose Geranium  Rose Perfume

FRUITY and SWEET

 Apricot  Raisin  Cooked Apple  Honey
 Fynbos-Sweet  Fruity-Sweet  Caramel

SPICY and/or NUTTY

 Sweet Spice  Nutty

WOODY

The checkbox data can indicate
the presence of specific attributes
in individual product batches.

Absent/Barely
Perceptible

Low

Moderate

High

HAY/DRIED GRASS

OPTIONAL: Tick relevant checkboxes,
if present:
Negative attributes
should ideally be present
at low intensities.

BITTER
SOUR

 Vinegar-like

ACTION: Blend with caution

TAINT(S)

PALATE

 Burnt Caramel  Green Grass  Dusty
 Cooked Vegetables  Rotting Plant Water
CRITICAL:  Smoky  Medicinal  Musty

Non-critical taints such as ‘burnt caramel’ can be
masked successfully through effective blending
protocols.
Absent/Barely
Low
Moderate
Perceptible

High

OVERALL
CHARACTER*
*Balance of positive flavours, sweet taste and astringency

Critical taints, when present at high
intensities, render batches unsuitable for
blending.

OVERALL COMMENTS
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Three digital images of honeybush tea infusions represent a colour
category. Each image is represented by 100 mL of honeybush tea,
served at a depth of 30 mm in a white porcelain mug (diameter 75 mm;
height 100 mm). Refer to p.7 for instructions on how to prepare honeybush tea infusions.
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How to grade honeybush tea

!

• Assessors should include one or more individuals with sufficient background
and experience of the sensory parameters associated with fermented honeybush tea.
• For each grading session, the QC manager should decide on the number of
assessors participating and number of batches of tea to be tested.
• The number of batches graded per session should be limited to prevent
assessor fatigue.
• Complete an e-scorecard for each batch of tea.
IMPORTANT: Refer to info pamphlet on how to use the e-scorecard.

STEP

1

Preparation of sample infusions
• Pour 1 L freshly boiled purified water on 12.5 g plant material in a glass jug
and infuse for 5 min.
• Decant infusion through a fine-meshed strainer into a pre-heated stainless
steel thermos flask (1 L).

Sample set-up

STEP

2

• Pour approximately 100 mL of the tea infusion into pre-heated, labelled white
porcelain mugs (1 mug per assessor).
• Cover each mug with a lid to limit loss of aroma.
• Place mugs in a water bath (65°C) for the duration of the grading session.
IMPORTANT: The infusions should be kept hot at a constant temperature, since cooling of
an infusion changes its sensory profile and this could ultimately change the grade awarded.

Instructions for quality grading sessions

STEP

3

• Remove the mug from the water bath and remove the lid.
• Evaluate the appearance and colour of the infusion (use colour reference card)
• Swirl the infusion and evaluate the aroma and palate attributes.
• Select the relevant category description per 4-point category scale.
IMPORTANT: Only one category can be selected per category scale.

• Tick relevant checkboxes to provide additional information.
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Sensory tools for training
of QC personnel
Tools for training of QC personnel for effective quality grading
of fermented honeybush tea include the following: sensory
wheels, sensory lexicon and reference standards.
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The aroma and flavour wheels are visual
representations of aroma, flavour, taste
and mouthfeel attributes.
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Honeybush aroma lexicon
positive attributes
General
Attribute

FLORAL

Specific
Attribute

Fynbos-floral

Description
Sweet, floral aromatics
associated with fynbos1
vegetation.

Diluted
Chemical
1) (R/S)-linalool (0.1% in propylene glycol)
2) geranyl acetone (0.1% in propylene glycol)

Dosage level in
Tea Infusion
4000 µL/L
2400 µL/L
1600 µL/L

FLORAL

Rose geranium

Floral aroma associated
with the rose geranium
plant.

2) geraniol (0.1% in propylene glycol)

FLORAL

Rose perfume

Floral aroma associated with
rose petals or rosewater
(Turkish Delight).

1) phenethyl acetate (0.1% in propylene glycol)

2000 µL/L

2) phenylacetaldehyde (0.1% in propylene glycol)

1200 µL/L

PLANT-LIKE

Woody

Aromatics associated with dry
bushes, stems and twigs of
fynbos1 vegetation.

1) guaiacol (0.1% in propylene glycol)
2) 2-acetyl-5-methylfuran
(0.1% in propylene glycol)

PLANT-LIKE

Pine

Aroma associated with
pine needles.

1) nerol (0.1% in propylene glycol)

1) camphene (0.1% in propylene glycol)

2400 µL/L

1000 µL/L
2000 µL/L

8000 µL/L

FRUITY

Apricot

Sweet-sour aromatics
associated with apricot jam
or dried apricot.

2) 2-methylbutanal (0.1% in triacetin)

FRUITY

Apple

Sweet, slightly sour
aromatics associated
with cooked apples.

1) (E)-2-hexenal (0.1% in propylene glycol)

1400 µL/L

2) ethyl isobutyrate (0.1% in propylene glycol)

1600 µL/L

1) maltyl isobutyrate (0.1% in propylene glycol)

9200 µL/L
740 µL/L

FRUITY

Lemon

Aromatics associated
with fresh lemons or
lemongrass.

1) 6-methyl-5-hepten-2-one
(0.1% in propylene glycol)
2) (R/S)-ocimene (0.1% in propylene glycol)

FRUITY

Raisin

Sweet aroma associated
with ‘hanepoot’ raisin.

1) β-cyclocitral (0.1% in propylene glycol)

SWEETASSOCIATED

Fruitysweet

Sweet-sour aromatics
reminiscent of
non-specific fruit.

Honey

Aromatics associated
with the sweet fragrance
of fynbos1 honey.

SWEETASSOCIATED

Caramel

Sweet aromatics
characteristic of caramelised
sugar or caramel pudding.

1) ethyl maltol (0.1% in propylene glycol)

2400 µL/L

2) maltyl isobutyrate (0.1% in propylene glycol)

6000 µL/L

SWEETASSOCIATED

Fynbos-sweet

Sweet aromatics associated
with fynbos1 vegetation.

1) phenethyl alcohol (0.1% in propylene glycol)

4000 µL/L

2) levulinic acid (0.1% in propylene glycol)

13.6 mL/L

SWEETASSOCIATED

5000 µL/L
6400 µL/L
200 µL/L

2) β-damascenone (0.1% in propylene glycol)

800 µL/L

1) geranyl isovalerate (0.1% in propylene glycol)

3200 µL/L

2) propyl propionate (0.1% in propylene glycol)

3200 µL/L

1) methyl phenylacetate
(0.1% in propylene glycol)

1200 µL/L

SENSORY
LEXICON

The aroma lexicon describes the
positive and negative aroma attributes
associated with honeybush tea.

For each aroma attribute included in the
lexicon one or more chemicals are listed.
These chemicals can be used to train QC
assessors to identify specific aroma
attributes.

REFERENCE
STANDARDS
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Basics of sensory wheels
The primary sensory profile of fermented honeybush is represented by the aroma
attributes, ‘fynbos-floral’, ‘woody’, and ‘fynbos-sweet’, a slightly sweet taste and
astringent mouthfeel. A number of aroma notes, such as ‘fruity-sweet’, ‘raisin’ and
‘apricot’, represent its secondary sensory profile. The intensities of these aroma
notes depend largely on the specific Cyclopia species.
The information on the sensory profile of honeybush tea has been captured in
different formats:
Aroma and flavour wheels provide a graphical representation of the
respective sensory attributes. The relative intensity of each attribute is
reflected by the size of the wedge.
Bar graphs indicate the general occurrence frequency of attributes.
Scatter plots depict the occurrence frequency of attributes in relation to
their intensity.
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Basics of sensory lexicons
and reference standards
The honeybush sensory lexicon, consisting of 23 attributes, includes the positive
and negative aromas. In this sensory lexicon, a description of each attribute is
provided, as well as one or two chemical reference standards per sensory attribute.
Reference standards aid in the understanding of sensory terms included in a
lexicon. The use of chemicals as reference standards is ideal due to their global
availability, consistency and shelf-life stability. Research has been conducted to
screen and validate chemical reference standards for inclusion in the honeybush
sensory lexicon. Inclusion of a chemical reference standard was based on whether
it demonstrated a high degree of typicality to the specific target aroma described in
the lexicon. For example, the chemical reference standard, (R/S)-linalool, was
selected to mimic ‘fynbos-floral’ aroma in honeybush tea. Use this sensory tool to
assist you in the training of your QC personnel.

!

Glossary of sensory terms
• Sensory profile refers to aroma, flavour, taste and mouthfeel
attributes.
• Aroma, as perceived by the nose, is defined as the odour of a
product. Positive honeybush aroma attributes include ‘floral’,
‘woody’, ‘apricot’, ‘raisin’, ‘caramel’ and ‘honey‘, whereas negative
aroma attributes (taints) include ‘hay-like’, ‘green grass’, ‘cooked
vegetables’ and ‘medicinal’.
• Flavour, after taking a sip of tea, refers to the perception of aroma
attributes in the mouth.
• Taste describes the basic tastes that associate with honeybush
tea, i.e. sweet taste, sour taste and bitter taste, as perceived in the
mouth.
• Mouthfeel is described as the tactile sensation in the mouth, and
refers specifically to astringency in the case of honeybush tea.
Astringency resembles a ‘dry’ or a puckering sensation in the oral
cavity.
• Palate attributes refer to all the sensory attributes perceived in the
oral cavity, i.e. flavour, taste and astringency.
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Honeybush aroma lexicon
positive attributes
General
Attribute

Specific
Attribute

Diluted
Chemical

Description

Dosage Level of
Diluted Chemical
in Tea Infusion

FLORAL

Fynbos-floral

Sweet, floral aromatics
associated with fynbos1
vegetation.

1) (R/S)-linalool (0.1% in propylene glycol)

4000 µL/L

2) geranyl acetone (0.1% in propylene glycol)

2400 µL/L

FLORAL

Rose geranium

Floral aroma associated
with the rose geranium
plant.

1) nerol (0.1% in propylene glycol)

1600 µL/L

2) geraniol (0.1% in propylene glycol)

2400 µL/L

FLORAL

Rose perfume

Floral aroma associated with
rose petals or rosewater
(Turkish Delight).

1) phenethyl acetate (0.1% in propylene glycol)

2000 µL/L

2) phenylacetaldehyde (0.1% in propylene glycol)

1200 µL/L

PLANT-LIKE

Woody

Aromatics associated with dry
bushes, stems and twigs of
fynbos1 vegetation.

1) guaiacol (0.1% in propylene glycol)
2) 2-acetyl-5-methylfuran
(0.1% in propylene glycol)

1000 µL/L

PLANT-LIKE

Pine

Aroma associated with
pine needles.

1) camphene (0.1% in propylene glycol)

8000 µL/L

FRUITY

Apricot

Sweet-sour aromatics
associated with apricot jam
or dried apricot.

1) maltyl isobutyrate (0.1% in propylene glycol)

9200 µL/L

2) 2-methylbutanal (0.1% in triacetin)

740 µL/L

FRUITY

Apple

Sweet, slightly sour
aromatics associated
with cooked apples.

1) (E)-2-hexenal (0.1% in propylene glycol)

1400 µL/L

2) ethyl isobutyrate (0.1% in propylene glycol)

1600 µL/L

FRUITY

Lemon

Aromatics associated
with fresh lemons or
lemongrass.

1) 6-methyl-5-hepten-2-one
(0.1% in propylene glycol)
2) (R/S)-ocimene (0.1% in propylene glycol)

5000 µL/L

FRUITY

Raisin

Sweet aroma associated
with ‘hanepoot’ raisins.

1) β-cyclocitral (0.1% in propylene glycol)

200 µL/L

2) β-damascenone (0.1% in propylene glycol)

800 µL/L

SWEETASSOCIATED

Fruitysweet

Sweet-sour aromatics
reminiscent of
non-specific fruit.

1) geranyl isovalerate (0.1% in propylene glycol)

3200 µL/L

2) propyl propionate (0.1% in propylene glycol)

3200 µL/L

SWEETASSOCIATED

Honey

Aromatics associated
with the sweet fragrance
of fynbos1 honey.

1) methyl phenylacetate
(0.1% in propylene glycol)

1200 µL/L

SWEETASSOCIATED

Caramel

Sweet aromatics characteristic of caramelised sugar or
caramel pudding.

1) ethyl maltol (0.1% in propylene glycol)

2400 µL/L

2) maltyl isobutyrate (0.1% in propylene glycol)

6000 µL/L

SWEETASSOCIATED

Fynbos-sweet

Sweet aromatics associated
with fynbos1 vegetation.

1) phenethyl alcohol (0.1% in propylene glycol)

4000 µL/L

2) levulinic acid (0.1% in propylene glycol)

13.6 mL/L
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2000 µL/L

6400 µL/L

General
Attribute

Specific
Attribute

Diluted
Chemical

Description

SPICY

Sweet Spice

Aromatics associated with
sweet spice, mainly
cinnamon/cassia bark.

NUTTY

Nutty

Aromatics associated with
fresh walnuts or chopped
almonds.

Dosage Level of
Diluted Chemical
in Tea Infusion

1) dihydrocoumarin (0.1% in propylene glycol)

2000 µL/L

2) (E,E)-2,4-heptadienal (0.1% in triacetin)

500 µL/L

1) benzaldehyde (0.1% in triacetin)

1500 µL/L

2) 2-acetylpyrrole (0.1% in propylene glycol)

10 mL/L

Honeybush aroma lexicon
negative attributes
VEGETATIVE

Hay/Dried
grass

Slightly sweet aromatics
associated with hay or
dried grass.

1) o-cresol (0.1% in propylene glycol)
2) nonanal (‘dry hay’ capsule2)

VEGETATIVE

Green grass

Aromatics associated
with freshly cut
grass/stale cut grass.

1) (Z)-3-hexenol (0.1% in propylene glycol)

VEGETATIVE

Rotting plant
water

Aromatics associated with old
or rotting vase water of cut
flowers.

1) dimethyl trisulfide (0.1% in propylene glycol)
2) ethanethiol (’mercaptan’ capsule2)

VEGETATIVE

Cooked
vegetables

Aromatics associated with
canned/cooked vegetables.

GENERAL

Burnt caramel

Aromatics associated with
burnt sugar, burnt caramel or
burnt, caramelised vegetables.

1) furaneol (0.1% in triacetin)
2) 3-ethyl-2,5-dimethylpyrazine
(‘burnt caramel’ capsule2)

GENERAL

Medicinal/
Rubber

Aromatics associated with
Band-Aid® or antiseptic
(TCP®).

1) p-ethylphenol (0.1% in propylene glycol)
2) p-cresol (0.1% in propylene glycol)

GENERAL

Dusty

Earthy aromatics
associated with a dusty
gravel road.

1) L-borneol (0.1% in propylene glycol)
2) (R/S)-geosmin (‘dry earthy’ capsule2)

GENERAL

Smoky

Smoky aromatics associated
with burning hay, dry grass
or natural veld.

1) guaiacol (0.1% in propylene glycol)
2) 3-ethylpyridine (0.1% in propylene glycol)

1) methional (0.1% in propylene glycol)
2) methionol (0.1% in propylene glycol)

640 µL/L
1 capsule/L

8000 µL/L

10 µL/L
1 capsule/L
160 µL/L
940 µL/L
4000 µL/L
1 capsule/L
2000 µL/L
6000 µL/L
50 µL/L
1 capsule/L
3500 µL/L
40 µL/L

Additional information:
1
Fynbos is natural shrubland vegetation occurring in the Western Cape, South Africa.
² Nanoencapsulated chemicals sourced from FlavorActiVTM, Aston Rowant, United Kingdom.
³After spiking 1 L tea infusion with ‘mercaptan’ capsule, dilute by adding 200 mL of this spiked solution to a further 800 mL base tea infusion.
4
After spiking 1 L tea infusion with ‘burnt caramel’ capsule, dilute by adding 250 mL of this spiked solution to a further 750 mL base tea infusion.
Acknowledgments:
The Kerry Group (Kerry EMEA) is acknowledged for GC-MS analysis to identify volatile compounds and potential chemical reference standards.
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3

4

Instructions to prepare and use
chemical reference standards
Step-by-step instructions to 1) Dilute chemicals, 2) Prepare reference
standards and 3) Train assessors in the recognition of aroma notes.

1

How to prepare diluted chemical
reference standards (p. 18)

2
3

!

How to use diluted chemical
reference standards (p. 19)

How to train assessors in recognising
honeybush aroma notes (p. 20)

See Addendum for
• Individual aroma cards with details of chemicals, storage and
dosage instructions (p. 21)
• Fact sheet with technical details of chemical reference
standards (p. 33)
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How to prepare diluted
chemical reference standards

1

Selection and sourcing of chemicals
• Select required aroma chemicals from individual
aroma info cards.
• Source chemicals from suppliers (use fact sheet).

Dilution of chemicals
• Dilute the concentrated aroma chemicals using the appropriate solvent as
per aroma info card instruction.
• Decant diluted aroma chemical solutions into amber glass vials and seal.
IMPORTANT: Follow necessary precautions indicated on the supplier’s
material safety datasheets.

Storage of diluted chemicals
Store all diluted chemical
solutions as per aroma info card
instruction until further use.

Solvent

Propylene
glycol

Chemical

(R/S)-linalool
product code:

W263508
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Diluted chemical

0.1 %
(R/S)linalool in
propylene
glycol

How to use diluted chemical
reference standards

2

Select base tea
Select a base tea representing good quality honeybush with
a balanced sensory profile, yet without overt prominence of
any positive aroma notes and no perceptible taints. A blend
of commercial Cyclopia spp. (C. intermedia, C. genistoides
and C. subternata) in a 1:1:1 (m/m/m) ratio will suffice as
base tea.

Prepare base tea infusions
• Pour 1 L freshly boiled purified water on 12.5 g base tea in a glass jug,
cover with aluminium foil and infuse for 5 min.
• Decant infusion through a fine-meshed strainer into a pre-heated
stainless steel thermos flask (1 L).

Dose base tea infusion with diluted chemical
• Decant base tea infusion from thermos flask into a pre-heated 1 L glass jug.
• Add chemical to base tea infusion as per aroma card instruction: pipette previously prepared
diluted chemical into base tea infusion or empty encapsulated chemical into base tea infusion.
IMPORTANT: Always use a clean pipette and spoon to avoid contamination of chemicals. Dosing
of freshly prepared base tea infusion with a diluted chemical solution or encapsulated chemical
should be performed directly before each assessor training session.

Set-up for assessor training
• Pour approximately 100 mL of the base tea infusion spiked with diluted
chemical into pre-heated white porcelain mugs (1 mug per assessor).
• Cover each mug with a lid to limit loss of aroma.
• Place mugs in a water bath (65˚C) for the duration of the training session.

Diluted chemical

0.1 %
(R/S)linalool in
propylene
glycol

Honeybush base tea infusion

1000 mL
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Tea reference standard

1000 mL

How to train assessors in
recognising honeybush
aroma notes

3

!

IMPORTANT: The initial evaluation of the tea reference standards, i.e. base tea
infusion spiked with diluted chemical or encapsulated chemical, should take
place in silence to give each assessor sufficient time to assess the aroma note
elicited by each reference standard. Thereafter the assessors should discuss
and come to a consensus about the aroma note elicited by each reference
standard.

Step 1
The assessor is instructed to remove the mug containing
a reference standard from the water bath, remove the lid
and swirl the infusion several times before assessing the
target aroma.

Step 2
Each assessor must describe the aroma note elicited by
each reference standard.
IMPORTANT: The assessor can refer to the individual
aroma info cards for the description of each target aroma.

Step 3
The panel leader and assessors discuss the aroma
elicited by the respective reference standards and reach
concensus on the description of each target aroma.
IMPORTANT: For effective training, only three to four
target aromas should be assessed in one training session.
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Addenda

Individual aroma
info cards

FLORAL

Fynbos-floral
Sweet, floral aromatics associated with
fynbos vegetation
(R/S)-linalool
FEMA No.: 2635
Format: 0.1% in propylene glycol
Spiking dosage: 4000 µL/L tea
infusion
Storage conditions: Keep
refrigerated at 5°C

geranyl acetone
FEMA No.: 3542
Format: 0.1% in propylene glycol
Spiking dosage: 2400 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

Photo: ARC
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FLORAL
FLORAL

Rose geranium
Floral aroma associated with the rose
geranium plant
nerol
FEMA No.: 2770
Format: 0.1% in propylene glycol
Spiking dosage: 1600 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

geraniol
FEMA No.: 2507
Format: 0.1% in propylene glycol
Spiking dosage: 2400 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

FLORAL

Rose Perfume
Floral aroma associated with rose petals
or rosewater (Turkish Delight)
phenethyl acetate
FEMA No.: 2857
Format: 0.1% in propylene glycol
Spiking dosage: 2000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

phenylacetaldehyde
FEMA No.: 2874
Format: 0.1% in propylene glycol
Spiking dosage: 1200 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
PLANT-LIKE

Woody
Aromatics associated with dry bushes,
stems and twigs of fynbos vegetation
guaiacol
FEMA No.: 2532
Format: 0.1% in propylene glycol
Spiking dosage: 1000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

2-acetyl-5-methylfuran
FEMA No.: 3609
Format: 0.1% in propylene glycol
Spiking dosage: 2000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

PLANT-LIKE

Pine
Aroma associated with pine needles

camphene
FEMA No.: 2229
Format: 0.1% in propylene glycol
Spiking dosage: 8000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
FRUITY

Apricot
Sweet-sour aromatics associated with
apricot jam or dried apricot

maltyl isobutyrate
FEMA No.: 3462
Format: 0.1% in propylene glycol
Spiking dosage: 9200 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

2-methylbutanal
FEMA No.: 2691
Format: 0.1% in triacetin
Spiking dosage: 740 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

FRUITY

Apple
Sweet, slightly sour aromatics associated
with cooked apples
(E)-2-hexenal
FEMA No.: 2560
Format: 0.1% in propylene glycol
Spiking dosage: 1400 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

ethyl isobutyrate
FEMA No.: 2428
Format: 0.1% in propylene glycol
Spiking dosage: 1600 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

24

FLORAL
FRUITY

Lemon
Aromatics associated with fresh lemons
or lemongrass
6-methyl-5-hepten-2-one
FEMA No.: 2707
Format: 0.1% in propylene glycol
Spiking dosage: 5000 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

(R/S)-ocimene
FEMA No.: 3539
Format: 0.1% in propylene glycol
Spiking dosage: 6400 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

FRUITY

Raisin
Sweet aroma associated with
‘hanepoot’ raisins
β-cyclocitral
FEMA No.: 3639
Format: 0.1% in propylene glycol
Spiking dosage: 200 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

β-damascenone
FEMA No.: 3420
Format: 0.1% in propylene glycol
Spiking dosage: 800 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
SWEET-ASSOCIATED

Fruity-Sweet

Sweet-sour aromatics reminiscent
of non-specific fruit
geranyl isovalerate
FEMA No.: 2518
Format: 0.1% in propylene glycol
Spiking dosage: 3200 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

propyl propionate
FEMA No.: 2958
Format: 0.1% in propylene glycol
Spiking dosage: 3200 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

SWEET-ASSOCIATED

Honey

Aromatics associated with the sweet
fragrance of fynbos honey
methyl phenylacetate
FEMA No.: 2733
Format: 0.1% in propylene glycol
Spiking dosage: 1200 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
SWEET-ASSOCIATED

Caramel

Sweet aromatics characteristic of caramelised
sugar or caramel pudding
ethyl maltol
FEMA No.: 3487
Format: 0.1% in propylene glycol
Spiking dosage: 2400 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

maltyl isobutyrate
FEMA No.: 3462
Format: 0.1% in propylene glycol
Spiking dosage: 6000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

SWEET-ASSOCIATED

Fynbos-Sweet

Sweet aromatics associated with
fynbos vegetation
phenethyl alcohol
FEMA No.: 2858
Format: 0.1% in propylene glycol
Spiking dosage: 4000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

levulinic acid
FEMA No.: 2627
Format: 0.1% in propylene glycol
Spiking dosage: 13.6 mL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

Photo: E. Joubert
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FLORAL
SPICY

Sweet Spice
Aromatics associated with sweet spice,
mainly cinnamon/cassia bark
dihydrocoumarin
FEMA No.: 2381
Format: 0.1% in propylene glycol
Spiking dosage: 2000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

(E,E)-2,4-heptadienal
FEMA No.: 3164
Format: 0.1% in triacetin
Spiking dosage: 500 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

NUTTY

Nutty
Aromatics associated with fresh walnuts
or chopped almonds
benzaldehyde
FEMA No.: 2127
Format: 0.1% in triacetin
Spiking dosage: 1500 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

2-acetylpyrrole
FEMA No.: 3202
Format: 0.1% in propylene glycol
Spiking dosage: 10 mL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
VEGETATIVE

Hay / Dried Grass
Slightly sweet aromatics associated with
hay or dried grass
o-cresol

FEMA No.: 3480
Format: 0.1% in propylene glycol
Spiking dosage: 640 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

nonanal
FEMA No.: 2782
Format: FlavorActiVTM Dry Hay capsule
Spiking dosage: 1 capsule/L tea infusion
Storage conditions: Store in cool dry place at
<30°C and <50% relative humidity, away from
light. Do not freeze.

VEGETATIVE

Green Grass
Aromatics associated with freshly cut
grass/stale cut grass
(Z)-3-hexenol
FEMA No.: 2563
Format: (0.1% in propylene glycol)
Spiking dosage: 8000 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

29

VEGETATIVE

Rotting Plant Water
Aromatics associated with old or rotting
vase water of cut flowers
dimethyl trisulfide
FEMA No.: 3275
Format: 0.1% in propylene glycol
Spiking dosage: 10 µL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

ethanethiol
FEMA No.: 4258
Format: FlavorActiVTM Mercaptan capsule
Spiking dosage: 1 capsule/L tea infusion, then add
200 mL of spiked solution to 800 mL base tea
Storage conditions: Store in cool dry place at <30°C and
<50% relative humidity, away from light. Do not freeze.

VEGETATIVE

Cooked vegetables
Aromatics associated with
canned/cooked vegetables
methional
FEMA No.: 2747
Format: 0.1% in propylene glycol
Spiking dosage: 160 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

methionol
FEMA No.: 3415
Format: 0.1% in propylene glycol
Spiking dosage: 940 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
GENERAL

Burnt caramel
Aromatics associated with burnt sugar,
burnt caramel or burnt, caramelised
vegetables
furaneol
FEMA No.: 3174
Format: 0.1% in triacetin
Spiking dosage: 4000 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

3-ethyl-2,5-dimethylpyrazine

FEMA No.: 3149
Format: FlavorActiVTM Burnt Caramel
capsule
Spiking dosage: 1 capsule/L tea infusion, then
add 250 mL of spiked solution to 750 mL base
tea
Storage conditions: Store in cool dry place at
<30°C and <50% relative humidity, away from
light. Do not freeze.

GENERAL

Medicinal/Rubber
Aromatics associated with Band-Aid® or
antiseptic (TCP®)
p-ethylphenol

FEMA No.: 3156
Format: 0.1% in propylene glycol
Spiking dosage: 2000 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

p-cresol

FEMA No.: 2337
Format: 0.1% in propylene glycol
Spiking dosage: 6000 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C
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FLORAL
GENERAL

Dusty
Earthy aromatics associated with a dusty
gravel road

L-borneol
FEMA No.: 2157
Format: 0.1% in propylene glycol
Spiking dosage: 50 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

(R/S)-geosmin
FEMA No.: 4682
Format: FlavorActiVTM Dry Earthy capsule
Spiking dosage: 1 capsule/L tea infusion
Storage conditions: Store in cool dry place at
<30°C and <50% relative humidity, away from
light. Do not freeze.

GENERAL

Smoky
Smoky aromatics associated with
burning hay, dry grass or natural veld

guaiacol
FEMA No.: 2532
Format: 0.1% in propylene glycol
Spiking dosage: 3500 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

3-ethylpyridine
FEMA No.: 3394
Format: 0.1% in propylene glycol
Spiking dosage: 40 μL/L tea infusion
Storage conditions: Keep
refrigerated at 5°C

Photo: E. Joubert
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Attribute

Chemical
compound

FEMA No
CAS No

Format

Spiking1
information

W263508

2635
78-70-6

0.1% in PG

4000 µL/L

0.1% in PG

2400 µL/L

Product
code

Synonyms
(±)-linalool; (±)-3,7-dimethyl-1,6-octadien-3-ol; (±)-3,7-dimethyl-3-hydroxy-1,6-octadiene

Supplier

Fact sheet for chemical
reference standards

Fynbosfloral

(R/S)-linalool
geranyl acetone

(5Z/E)-6,10-dimethyl-5,9-undecadien-2-one; neryl acetone

W354201

3542
689-67-8

Rose
geranium

nerol

cis-3,7-dimethyl-2,6-octadien-1-ol; (2Z)-3,7-dimethyl-2,6-octadien-1-ol; neryl alcohol

W277002

2770
106-25-2

0.1% in PG

1600 µL/L

geraniol

(2E)-3,7-dimethyl-2,6-octadien-1-ol; trans-3,7-dimethyl
-2,6-octadien-1-ol

W250708

2507
106-24-1

0.1% in PG

2400 µL/L

Rose
perfume

phenethyl
acetate

2-phenylethyl acetate

W285706

2857
103-45-7

0.1% in PG

2000 µL/L

phenylacetaldehyde

2-phenylacetaldehyde; 2-phenylethanal; benzeneacetaldehyde

W287407

2874
122-78-1

0.1% in PG

1200 µL/L

guaiacol

2-methoxyphenol; 1-hydroxy-2-methoxybenzene; o-hydroxyanisole

W253200

2532
90-05-1

0.1% in PG

1000 µL/L

2-acetyl-5methylfuran

1-(5-methyl-2-furyl)ethanone; 1-(5-methyl-2-furanyl)ethanone

W360902

3609
1193-79-9

0.1% in PG

2000 µL/L

camphene

2,2-dimethyl-3-methylenebicyclo[2.2.1]heptane

W222910

2229
79-92-5

0.1% in PG

8000 µL/L

W346209

3462
65416-14-0

0.1% in PG

9200 µL/L

0.1% in TA

740 µL/L

Woody
Pine
Apricot

Apple

Lemon

Raisin
Fruitysweet
Honey
Caramel
Fynbossweet
Sweet
spice

2-methyl-4-oxo-4H-pyran-3-yl 2-methylpropanoate;
maltyl isobutyrate 2-ethoxybenzoic acid
2-methylbutanal

2-methylbutyraldehyde; α-methylbutanal; α-methylbutyraldehyde

W269107

2691
96-17-3

(E)-2-hexenal

trans-2-hexenal; (E)-2-hexen-1-al; leaf aldehyde

W256005

2560
6728-26-3

0.1% in PG

1400 µL/L

ethyl isobutyrate

ethyl 2-methylpropanoate; ethyl isobutanoate

W242802

2428
97-62-1

0.1% in PG

1600 µL/L

6-methyl-5-hepten-2-one

n/a

W270709

2707
110-93-0

0.1% in PG

5000 µL/L

(R/S)-ocimene

3,7-dimethyl-1,3,6-octatriene

W353901

3539
13877-91-3

0.1% in PG

6400 µL/L

β-cyclocitral

2,6,6-trimethyl-1-cyclohexene-1-carbaldehyde

W363928

3639
432-25-7

0.1% in PG

200 µL/L
800 µL/L

β-damascenone

(2E)-1-(2,6,6-trimethyl-1,3-cyclohexadien-1-yl)-2-buten-1-one

W342017

3420
0.1% in PG
23696-85-7

geranyl
isovalerate

(2E)-3,7-dimethyl-2,6-octadien-1-yl-3-methylbutanoate

W251801

2518
109-20-6

0.1% in PG

3200 µL/L

0.1% in PG

3200 µL/L

propyl propionate

propyl propanoate

W295809

2958
106-36-5

methyl
phenylacetate

methyl 2-phenylacetate

W273309

2733
101-41-7

0.1% in PG

1200 µL/L

ethyl maltol

2-ethyl-3-hydroxy-4H-pyran-4-one; 2-ethyl-3-hydroxy-4-pyrone;
2-ethyl pyromeconic acid

W348708

3487
4940-11-8

0.1% in PG

2400 µL/L

0.1% in PG

6000 µL/L

maltyl isobutyrate 2-methyl-4-oxo-4H-pyran-3-yl 2-methylpropanoate;
2-ethoxybenzoic acid

W346209

phenethyl
alcohol

2-phenylethanol

W285803

2858
60-12-8

0.1% in PG

4000 µL/L

levulinic acid

4-oxopentanoic acid; 4-oxovaleric acid

W262701

2627
123-76-2

0.1% in PG

13.6 mL/L

dihydrocoumarin

2-chromanone; 3,4-dihydro-1-benzopyran-2-one

W238104

2381
119-84-6

0.1% in PG

2000 µL/L

(E,E)-2,4heptadienal

trans,trans-2,4-heptadienal

W316407

3164
4313-03-5

0.1% in TA

500 µL/L
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3462
65416-14-0

Chemical
compound

Product
code

Synonyms

Supplier

Attribute

FEMA No
CAS No

Format

Spiking1
information

benzaldehyde

bitter almond

W212709

2127
100-52-7

0.1% in TA

1500 µL/L

2-acetylpyrrole

1-(1H-pyrrol-2-yl)ethanone

247359

3202
1072-83-9

0.1% in PG

10 mL/L

o-cresol

2-methylphenol; 2-hydroxy-1-methylbenzene; 2-hydroxytoluene

36922

3480
95-48-7

0.1% in PG

640 µL/L

nonanal

1-nonanal; 1-nonyl aldehyde; pelargonaldehyde

Dry
Hay/Plastic;
DRYH-108

2782
124-19-6

Capsule

1 capsule/L

Green grass

(Z)-3-hexenol

cis-3-hexen-1-ol; (3Z)-hex-3-en-1-ol; leaf alcohol

W256307

2563
928-96-1

0.1% in PG

8000 µL/L

Rotting
plant water

dimethyl
trisulfide

2,3,4-trithiapentane; dimethyltrisulfane; 1,3-dimethyltrisulfane

W327506

3275
3658-80-8

0.1% in PG

10 µL/L

ethanethiol

ethyl mercaptan; thioethanol; thioethyl alcohol

Mercaptan;
MERC-038

4258
75-08-1

capsule

1 capsule/L

Cooked
vegetables

methional

3-(methylthio)propionaldehyde

W274704

2747
3268-49-3

0.1% in PG

160 µL/L

methionol

3-(methylsulfanyl)-1-propanol; 3-methylsulfanylpropan-1-ol;
3-methylthio-1-propanol; methyl 3-hydroxypropylsulfide

W341509

3415
505-10-2

0.1% in PG

940 µL/L

Burnt
caramel

furaneol

4-hydroxy-2,5-dimethyl-3(2H)-furanone; strawberry furanone;
pineapple ketone

W317403

3174
3658-77-3

0.1% in TA

4000 µL/L

3-ethyl-2,5-dimethylpyrazine

n/a

Burnt Caramel;
BURC-059

3149
capsule
13360-65-1

1 capsule/L

Medicinal/
Rubber

p-ethylphenol

4-ethylphenol; 4-hydroxyethylbenzene

W315605

3156
123-07-9

0.1% in PG

2000 µL/L

0.1% in PG

6000 µL/L

0.1% in PG

50 µL/L

Nutty
Hay/
Dried grass

Dusty

Smoky

p-cresol

p-hydroxytoluene; 4-methylphenol; 1-methyl-4-hydroxybenzene

W233706

2337
106-44-5

L-borneol

(-)-borneol; endo-(1S)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol;
(1S,2R,4S)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol

139114

2157
464-45-9

(R/S)-geosmin

(±)-geosmin; (4S,4aS,8aR)-4,8a-dimethyloctahydro-4a(2H)naphthalenol and (4R,4aR,8aS)-4,8a-dimethyloctahydro-4a(2H)
-naphthalenol

Dry Earthy/
Geosmin;
Geos-099

guaiacol

2-methoxyphenol; 1-hydroxy-2-methoxybenzene; o-hydroxyanisole

3-ethylpyridine

Sigma

n/a

4682
capsule
16423-19-1

1 capsule/L

W253200

2532
90-05-1

0.1% in PG

3500 µL/L

W339407

3394
536-78-7

0.1% in PG

40 µL/L

FlavorActiVTM

PG, Propylene glycol; TA, Triacetin
Additional information:
1
Volume of diluted chemical reference standard added to 1 L base tea.
2
After spiking 1 L tea infusion with ‘mercaptan’ capsule, dilute by adding 200 mL of this spiked solution to a further 800 mL base tea infusion.
3
After spiking 1 L tea infusion with ‘burnt caramel’ capsule, dilute by adding 250 mL of this spiked solution to a further 750 mL base tea infusion.
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Additional reading material
Further reading material on sensory tools for honeybush tea
• Du Preez, B.V.P., De Beer, D., Moelich, E.I., Muller, M. & Joubert, E. (2020).
Development of chemical-based reference standards for rooibos and
honeybush aroma lexicons. Food Research International, 127, 18734.
• Robertson, l., Muller, M., De Beer, D., Van der Rijst, M., Bester, C., & Joubert,
E. (2018). Development of species-specific aroma wheels for Cyclopia
genistoides, C. subternata and C. maculata herbal teas and benchmarking
sensory and phenolic profiles of selections and progenies of C. subternata.
South African Journal of Botany, 114, 295 – 302.
• Bergh, A.J., Muller, M., Van der Rijst, M. & Joubert, E. (2017). Optimisation
and validation of high-temperature oxidation of Cyclopia intermedia
(honeybush) - From laboratory to factory. South African Journal of Botany,
110, 152-160.
• Theron, K.A., Muller, M., Van der Rijst, M., Cronje, J.C., Le Roux, M. &
Joubert, E. (2014). Sensory profiling of honeybush tea (Cyclopia species) and
the development of a honeybush sensory wheel. Food Research
International, 66, 12-22.
Websites
• AROXATM (Cara Technology, Leatherhead, UK; www.aroxa.com)
• FlavorActiVTM (Aston Rowant, UK; www.flavoractiv.com)
• Sigma-Aldrich (St Louis, MO, USA; www.sigmaaldrich.com)
• The Good Scents Company (Oak Creek, WI, USA;
www.thegoodscentscompany.com)
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Contact Details
Agricultural Research Council, Infruitec-Nietvoorbij, Stellenbosch, South Africa
• Lizette Joubert (JoubertL@arc.agric.za)
• Dalene de Beer (dbeerd@arc.agric.za)
Stellenbosch University, Department of Food Science, South Africa
• Nina Muller (mm7@sun.ac.za)
• Erika Moelich (em@sun.ac.za)
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