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Abstract  

 Culinary herbs are widely used in restaurants where chefs require fresh raw 

material. Their short shelf-life is an impediment for an extensive use. Moreover, some 

local producers are not aware that the products generically called “herbs” include a 

wide range of species and plant parts with different physiological requirements. So, they 

are stored in improper temperature and humidity conditions and substantial losses occur 

daily. The aim of this paper was to review scientific literature on postharvest 

biochemistry and handling of aromatic plants and to propose a minimal processing 

method that would extend shelf-life and add value to the herb industry. Parsley 

(Petroselinum crispum), dill (Anethum graveolens) and lovage (Levisticum officinale) 

were the representatives of Apiaceae family. Following the analysis of current research 

and previous quality assessments a processing method was recommended for wild and 

cultivated culinary herbs. The procedure assured a minimum storage of 14 days for dill, 

one of the most perishable plant from Apiaceae family.   
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INTRODUCTION 

 

The hospitality industry 

based on local foods is in full 

development and requires large 

volumes of fresh produce throughout 

the year (DUARTE ALONSO and 

O'NEILL, 2010). Restaurants chefs 

prefer fresh culinary herbs to their 

dried equivalents because of their 

superior sensory qualities, but the 

short shelf-life limits an extensive 

use (DAVIS, 2007).  

Aromatic herbs consist of a 

wide range of species and plant parts, 

but they are generically called 

“herbs”. Often local producers do not 

know the physiological requirements 

of each plant and use the same 

handling or packaging technologies 

for botanical species with different 

physiological traits (USFDA, 2010).  

Similar, in the agrifood chain 

traders combine in the same bunch 

highly perishable and shelf-stable 

herbs such as dill with rosemary or 

thyme (LOPRESTI and TOMKINS, 

1997). In addition, they are stored in 

improper temperature and humidity 

conditions and substantial losses 

occur daily (DAVIS, 2007).  
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The aim of this paper was to 

review the current scientific 

literature on postharvest 

biochemistry and handling of 

culinary herbs and to propose a 

simple minimal processing method 

that would extend shelf-life and add 

value to the herb industry. Two main 

botanical families contain almost all 

culinary herbs: Lamiaceae (basil, 

lemongrass, marjoram, mint, 

oregano, rosemary, thyme) and 

Apiaceae (coriander, dill, lovage, 

parsley). Although all these are used 

in Romanian cuisine, parsley 

(Petroselinum crispum), dill 

(Anethum graveolens) and lovage 

(Levisticum officinale) are present in 

traditional dishes, being the most 

consumed herbs (ALBALA, 2011). 

In consequence the three 

plants were chosen as representatives 

of Apiaceae family for the case 

study.

 
MATERIAL AND METHOD 

 

The scientific papers were reviewed 

and grouped on the following topics: 

postharvest biochemistry and 

handling of culinary herbs. An 

analysis was performed for each 

method (KASPERSKAYA et al., 

2014; TAHERNEJAD et al., 2012). 

Quality characteristics of minimally 

processed parsley (Petroselinum 

crispum), dill (Anethum graveolens) 

and lovage (Levisticum officinale) 

was previously determined during 

storage: sensory quality 

(CĂTUNESCU et al., 2012a), 

humidity, chlorophyll, vitamin C 

content (CĂTUNESCU et al., 

2012b), total plate and total yeas and 

mold count (CĂTUNESCU et al., 

2014), volatile aroma compounds, 

total polyphenols, antioxidant and 

antibacterial activity (data not 

shown). The three were herbs were 

representatives of Apiaceae. 

A minimal processing 

method was proposed for wild and 

cultivated culinary herbs from 

Apiaceae following the review and 

the quality assessment.
 

RESULTS AND DISCUSSIONS 

 

Postharvest Biochemistry of Fresh Culinary Herbs 

Although culinary herbs 

belong to different botanical families 

and are collected at different stages 

of maturity they are physiological 

similar with leafy vegetables 

(LOPRESTI and TOMKINS, 1997). 

Both groups of vegetables 

deteriorate rapidly after harvest 

because of tissue damages, high 

temperatures and moisture losses 

that trigger senescence-related 

metabolic processes. These affect 

hormones such as ethylene, 

cytokinins, abscisic acid and 

gibberellins (AHARONI et al., 1993; 

LOPRESTI and TOMKINS, 1997).  
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Biochemical changes such 

as: an increase in respiration rate or 

ethylene production and a decrease 

in moisture predispose plants to 

microorganisms’ attack 

(OUZOUNIDOU et al., 2013). The 

respiration rate decreases 

immediately after harvest, but as the 

senescence processes develop it 

increases again, being comparable to 

that of very perishable vegetables 

such as mushrooms and asparagus 

(CANTWELL and REID, 1992).  

The role of ethylene in plant 

senescence is widely acknowledged; 

its synthesis generally increases with 

senescence (PRUSKY, 2011). The 

variations of temperature during the 

agrifood chain causes physiological 

stress and tissue injuries, leading to 

an increases in ethylene production 

(OUZOUNIDOU et al., 2013). 

Herbs are sensitive to very low 

concentrations of ethylene, but low 

storage temperatures, however, help 

reduce ethylene formation 

(CANTWELL and REID, 1993).    

  Other biochemical changes 

occur such as: protein degradation, 

lipid peroxidation, a decrease in 

photosynthesis, an increases in 

respiration rate and ethylene 

production (AHARONI et al., 1993; 

CANTWELL and REID, 1992; Meir 

et al., 1992; OUZOUNIDOU et al., 

2013). These processes lead to 

chlorophyll degradation in leaves 

(Cătunescu et al., 2012b) and 

yellowing (CĂTUNESCU et al., 

2012a). Cell membrane loses its 

integrity and becomes susceptible to 

bacterial contamination attacks that 

would otherwise be harmless 

(CANTWELL and REID, 1992; 

CATUNESCU et al., 2014; 

LOPRESTI and TOMKINS, 1997; 

TRIGO et al., 2006). Light generally 

delays senescence, but its interaction 

with CO2 and ethylene is complex 

and difficult to predict (LOPRESTI 

and TOMKINS, 1997). Dill, basil 

and thyme had a longer shelf-life 

when stored unpackaged in light, 

while sage was preserved similarly 

in light and darkness. The respiration 

rate decreased when the herbs were 

stored at 10°C in the dark. No 

differences were observed in visual 

quality when oregano was stored 

packaged at 10°C in light or in 

darkness (CANTWELL and REID, 

1993; TAHERNEJAD et al., 2012). 

The main factors influencing 

moisture loss are surface-volume 

ratio, respiration rate, temperature 

and the atmospheric humidity during 

storage (LOPRESTI and TOMKINS, 

1997). The amount of water that can 

be lost with little effect on the visual 

quality of herbs is unexpectedly 

high. Parsley and mint showed 

moderate changes in their 

commercial aspect after losing 40% 

moisture, thyme had insignificant 

changes, while dill and mint were not 

marketable (CANTWELL and 

REID, 1993). Water losses are 

reduced when herbs are stored at a 

relative humidity above 95% 

(LOPRESTI and TOMKINS, 1997). 

The age of leaves affects the 

postharvest physiology of herbs: 
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young plants retained visual quality 

longer than mature plants because 

they have a lower respiration rate and 

ethylene production (CANTWELL 

and REID, 1993). At 5°C younger 

parsley leaves had a higher 

respiration rate at the beginning of 

storage and older leaves after 30 days 

(APELAND, 1969). But, only 34 % 

of the older leaves were still 

marketable compared with 89% of 

young leaves.  

The shelf-life of fresh herbs 

is determined by genotype, 

morphological and metabolic 

variability, environmental factors 

and even cultivation or harvesting 

technology 
Post-Harvest Handling of 

Aromatic Herbs 

The main post-harvest 

operations for fresh herbs employed 

by local producers are washing, 

binding in bunches and/or 

packaging. These are performed at 

ambient temperature, even in 

summer. Spraying or immersion in 

water is the usual method to prevent 

moisture loss. When cold storage is 

used, products are chilled within 3 

hours after harvest. LOPRESTI and 

TOMKINS (1997) reported that only 

14% of manufacturers have used 

chemical treatments to decrease the 

microbial load. This is surprising 

given that the microflora reduces the 

shelf-life and retail units require 

products with minimum microbial 

load. 

A range of 2 to 6°C is used 

for cold storage – too low for basil 

and too high for other herbs 

(LOPRESTI and TOMKINS, 1997). 

In addition, the chilling sometimes 

takes several hours, depending on the 

refrigeration equipment, and can 

compromise their quality.Local 

producers are packaging culinary 

herbs in plastic bags to prevent 

excessive loss of moisture. 

UMIECKA (1973) concluded that 

dill can be stored for 9 to 12 days and 

chives and parsley for 14 to 21 days 

at 2°C in non-perforated wraps. 

AHARONI et al (1988) 

evaluated the quality of seasoning 

plants more susceptible to yellowing 

such as coriander, dill and parsley. 

The herbs were packed in bulk (1 to 

3 kg) in perforated or non-perforated 

plastic bags placed in cardboard 

boxes and subjected to transport and 

marketing conditions. The perforated 

polyethylene bags substantially 

reduced water loss, but did not delay 

yellowing and spoilage. The best 

results were obtained for the non-

perforated because of the CO2 

accumulation. Similarly, 

CANTWELL and REID (1993) both 

perforated and non-perforated 

polyethylene bags reduced moisture 

losses and preserved the visual 

quality, but the latter delayed 

spoilage.  

However, condensation can 

form inside the bag if temperature 

fluctuates during handling and 

storage. This favors the growth of 

spoilage microorganisms and 

accelerates decaying processes. 

Perforated or microperforated 
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packaging is or recommended when 

temperature varies in the agrifood 

chain to avoid condensation (ARTES 

and ALLENDE, 2014).Each herb 

distribution channel has its own 

requirements regarding the post-

harvest operations that impact the 

shelf-life. Wholesalers require 

culinary herbs in bulk, delivered in 

cardboard boxes, sometimes tied in 

bunches, or, rarely, packed in plastic 

bags. Retailers prefer herbs in 

bunches delivered in cartons. 

Recently, value-added products 

became popular in the form of extra 

quality aromatic plants packed in 

plastic bags or trays and plastic bags 

with a weight of 10-50 g and labeled 

with manufacturer. Another very 

dynamic sector is the hospitality and 

services: restaurants and catering 

units, that need fresh herbs in large 

quantities delivered periodically 

(LOPRESTI and TOMKINS, 1997). 

Minimal Processing Method for 

Apiaceae Herbs 

Fresh parsley (Petroselinum 

crispum), dill (Anethum graveolens) 

and lovage (Levisticum officinale) 

were purchased from a local market. 

The batches were homogenized and 

examined visually. Foreign bodies 

and plant materials were removed, 

together with yellow and withered 

leaves. The stems were cut to 

approximately 10 cm. The leaves 

were cleaned, washed with potable 

water and drained. Bunches of 30g 

were packed in polyethylene bags 

(CANTWELL and REID, 1992; 

CATUNESCU et al., 2014; 

CĂTUNESCU et al., 2012b).  

The procedure is described in 

the diagram flow in figure 1. 

The samples were stored at 

4°C up to 12 days. Quality attributes 

during cold storage were assessed for 

minimal processed parsley 

(Petroselinum crispum Hill), dill 

(Anethum graveolens L.) and lovage 

(Levisticum officinale Hill) in the 1st, 

5th, 8th and 12th day of storage. 

The minimally processed 

herbs were stored for 12 days at 4°C 

with minor changes of quality 

parameters. The estimated shelf-life 

for parsley was 23 days, for dill 14 

days and for lovage 15 days 

(CĂTUNESCU et al., 2012a).  

Of the studied compounds, 

only vitamin C showed a substantial 

decrease along storage. After 12 

days, it decreased by 18% for 

parsley, by 8% for dill and by 3% for 

lovage, similar to other plant 

products stored at refrigeration 

temperature (CĂTUNESCU et al., 

2012b).
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Fig. 1. Diagram flow of minimally processed Apiaceae herbs 

 
CONCLUSIONS 

This paper intended to 

analyze the postharvest biochemistry 

and handling of culinary herbs to 

propose a simple minimal processing 

method that would extend shelf-life 

and add value to culinary herbs.  

Aromatic plants are similar to leafy 

vegetables, but their morphological 

differences should be accounted for 

when harvesting and handling them. 

Aromatic plants from Apiaceae 

family should be harvested young 

and stored at refrigeration 

temperatures (below 10°C) to reduce 

ethylene formation and control 

bacterial population. The surface-

volume ratio should be small and 

relative humidity above 95%. The 

demand for fresh culinary herbs is 

increasing, but they are required as 

quality products, presented in an 

attractive manner and packed so that 

quality is maintained throughout the 

distribution channel. Herbs from 

Apiaceae family should be packaged 

in non-perforated plastic wraps and 

stored at 2-4°C. Herbs from 

Apiaceae should be to minimal 

processed by washing, cutting of 

stems and sealing in non-perforated 

polyethylene bags. The products can 

be stored at 4°C for minimum of 14.

 

FRESH APIACEAE HERBS

removal of foreign materials 

and withered leaves

homogenization of batches

cutting of stems 

(at approx. 10 cm)

cleaning and washing 

with potable water

draining of water

packaging in polyethylene bags 

(30 g)

MINIMALLY PROCESSED 

APIACEAE HERBS 
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