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Growing and purchasing demand for organic fresh produce is increasing rapidly. Consumers are aware of health,
environmental safety, pesticide harmfulness, nutrients, bioactive compounds, and safe food. Many research works
are available on organic and conventional fresh produce. As organic fresh produce growing and purchasing
demand is increasing, it has become necessary to review the recent trends in quality, safety, and consumer
preferences of organic and conventional fresh food products. A few reports have been compiled on organic and
conventional fresh produce. Researchers have started working on organic and conventional fresh produce with the
help of modern technology to improve nutritional and functional quality, safety, and consumer preferences.
Nutritional and functional quality, safety, and consumer preferences depend on cultivation techniques, treatment,
crop cultivar, and appearance of products. Therefore, it is necessary to compile the literature on organic and

conventional fresh produce based on quality, safety, and consumer preferences.

antioxidant phenolic content sugar content vitamin C

| 1. Introduction

Organic and conventional fruit, vegetable, and cereal quality, safety, and preferences are becoming an issue for
producers and consumers considered in the literature. Consumers demand quality and safety of fresh produce.

Fresh produce quality reflects on taste, color, nutritional value, and microbial safety (2],

As it is grown in an organic manner, there undoubtedly are no synthetic pesticides and fertilizers, which can be
harmful to human health. While synthetic pesticides are not authorized in many countries for organic farming,
growers use manure and compost as organic fertilizer B4, Growing and consumption trends are increasing daily.
For example, there has been around 90% sales increase in North America and Europe Bl. The organic food
industry is convincing the public that it is healthier, tastier, and better for the environment. Consumers prefer

organic produce due to socioeconomics and attitudes to human health and the environment.

The conventional system typically uses synthetic pesticides and fertilizers, which can be harmful to human health if
growers use them improperly M. For the careful application of synthetic pesticides and fertilizers, growers need
proper knowledge about plant nutrients and food safety. Adequate application of fertilizers, pesticides, and manure
can be beneficial for human health.

It is very difficult to compare organic and conventional foods. A valid comparison requires the same cultivar,

proximity of the farms, similar growing media, same climate conditions, and a similar growing system. In this review
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paper, we tried to compare organic and conventional fresh produce according to quality, safety, and consumer
preferences. Moreover, we focused on fresh produce growing materials in the organic and conventional systems.
This article highlighted an overview of the recent works on organic and conventional fruit, vegetable, and cereal

production systems, product quality, product safety, and consumer preferences.

| 2. Consumer Perception of Fresh Produce

Organic fresh produce markets are the fastest-growing in agriculture. In the year 2018, the organic food revenue in
the USA was 40.56 bhillion euros, followed by Germany (10.91 billion euros) and France (9.14 billion euros), China
(8.09 billion euros), Italy (3.48 billion euros), Canada (3.12 billion euros), Switzerland (2.66 billion euros), UK (2.54
billion euros), Sweden (2.30 billion euros) and Spain (1.90 billion euros) I, The growing and purchasing trends
may vary from one country to another because of consumer demand. The per capita consumption of organic food
in 2018 was the highest in both Denmark and Switzerland (312 euros), followed by Sweden (231 euros),
Luxemburg (221 euros), Austria (205 euros), France (136 euros), Germany (132 euros), and the USA (124 euros)
1. Consumers agreed to pay more for pesticide-free fresh produce because of perceptions of the negative health
impact of synthetic pesticides . Paying more for organic produce mainly depends on higher income, and the

negative impact—on pesticides (&,

Safe consumption depends on personal and economic factors, sociocultural factors, and marketing factors [,
These are age, gender, education, and marital status (personal factors); income and purchase intentions
(economic factors); family size, status, and composition (sociocultural factors); price, advertising, and place
(marketing factors). Besides, organic food consumption is influenced by the 4 P’s: product, price, place, and

promotion.

Fresh and sustainable consumption, extrinsic attributes, health, sensory appeal, weight concern, and social status
are used to consider organic food products. Furthermore, consumer motives, preferences, and attitudes can vary
depending on the product category. Consumers are willing to pay additional 0.18 euro/kg organic apples in Italy
(20 whereas in Denmark, it is 0.72 euro/kg 1. Marketing strategy, product competition, social status, product
satisfaction, and income may influence product purchases. Consumers like to buy organic vegetables at a higher
price (121 because of safety. They also mentioned that purchasing organic food depends on attitudes, experiences,
health status, knowledge, income, price, and sales. Organic food price is 10-40% higher in Denmark than the
conventional food price 3] and 50-100% higher in Romania 14 due to consumers’ demand and high production
cost. Organic fruits are safer because there are no pesticide residues. Appearance, freshness, nutritive value, and
taste determine organic food preferences of consumers. Consumers prefer organic food due to its healthfulness
and less environmental impact 2. As a result, there is an increasing trend to consume organic foods instead of

conventional foods.

3. Organic and Conventional Methods of Growing Fresh
Produce
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Organic fresh produce demand is increasing 2. We need to confirm that organic fresh produce is rich in nutritional
quality for human health. The improved nutritional value mainly depends on the cultural system, treatment, growing
position, and environment. In the past two decades, many different research works have been compiled on organic
and conventional systems BI4I16IL78I[19][20  According to Reganold and Wachter, [47] conventional cultivation
showed higher yield and higher total cost. The impact of organic and conventional methods on the quality of fresh

produce is presented in Figure 1.

Conventional Organic
Tiald Sl (il il Sl CHimliny
Mutrigional [LIETET = MWutritasnal LR
Energy Erergy
- Use S e
Miferta LS
Paticice it Pt e
Ras s Fas-duts
Baduce Raduce
Wik ‘::‘M'-ﬂ [P S.remize
Expsomiare to ol Exporurs ko Mgk
Featic ey Felution Peibc dey Poilution
D of Workers e | : of Workers e
Ecosysiem Total Coits ELosystem Total Costs
Sarecen S

Figure 1. Difference between conventional and organic farming 211,

The quality of fresh produce grown using organic and conventional methods is shown in Table 1. Among
blueberries, the content of fructose, glucose, citric acid, malic acid, anthocyanin, total phenols, and flavonoids was
higher in the organic ones than in the conventional produce X2, Jin et al. 8 reported that organically grown
strawberries contained higher glutathione, ascorbic acid, total anthocyanin, total phenolic acids, and had higher
antioxidant activity compared to the conventionally grown ones. Organic tomatoes contained high sugar, phenols,
flavonoids, whereas the conventionally grown ones had high acidity and high content of total polyphenols 18],
Organic bell peppers showed high dry matter, vitamin C, total carotenoids, total phenolic acids, quercetin, and
kaempferol and conventional bell peppers showed high antheraxanthin, lutein, total flavonoids, myricetin, and
luteolin 2. In organic beetroots, dry matter, sugar, and vitamin C were increased !, while antioxidant activity and
ascorbic acid content were increased in lettuce [ Conventional beetroots showed high total polyphenols,
flavonoids, and quercetin B, while conventional lettuce showed high total soluble solids content, titratable acidity,
total phenolic and total chlorophyll content 4. Therefore, quality variation depends on the treatment, crops, and

cultivation practice, but it is not possible to assign positive effects only to organic farming EI4IILEIL7I[18][19]

Table 1. The impact of organic and conventional methods on the quality of fresh produce.

Cultural Fresh

No. Treatmen li Referen
0. Methods Produce eatment Quality eferences
1 Organic and Blueberries ~ Organic: cover crops, peat, Organic: fructose, glucose, (7]
conventional compost, fish meal, humus, citric acid, malic acid,
and manure and organic anthocyanin, total phenolic
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No Cultural Fresh
" Methods Produce
Organlc_ i Strawberries
conventional
3 Organlc_and Tomatoes
conventional
Organic and
4 . Bell peppers
conventional Pepp
5 Organlc' Il Beetroots
conventional
6 Organic and Lettuce

conventional

References

Treatment

herbicides (crop oils, vinegar,
and soaps)

Conventional: NPK
fertilizers, pesticides,
herbicides, insecticides, and
fungicides

Organic: horse manure,
granite dust, no herbicides or
insecticides, NPK from
steamed bone meal, feather
meal, soybean meal,
langbeinite, and compost.
Conventional: NPK
fertilizers, fungicides Switch
and Captec, insecticides
Lorsban and Brigade,
herbicides Stinge and
Herbimax.

Organic: green manure, 60%
compost; biohumus, cow
manure

Conventional: NPKMgS
fertilizers

Organic: green manure,
compost, cow manure,
organic protection.
Conventional: NPKS
fertilizers, synthetic
protection.

Organic: N (low and high)
from compost and manure,
no pesticides.
Conventional: N (low) with
pesticides.

Organic: Altavita, Altaverde,
cow and chicken manure, no
pesticides.

Conventional: NPK with
deep irrigation.

Quality References

acids, and flavonoids are
high.

Conventional: fructose,
glucose, citric acid, malic
acid, anthocyanin, total
phenolic acids, and
flavonoids are low.

Organic: glutathione,

ascorbic acid, total

anthocyanin, total phenolic

acids, and antioxidant

activity are high. [18]
Conventional: glutathione,

ascorbic acid, total

anthocyanins, total

phenolic acids, and

antioxidant activity are low.

Organic: sugar, phenol,

flavonoids are high. [16]
Conventional: acidity and

total polyphenols are high.

Organic: dry matter,

vitamin C, total

carotenoids, total phenolic

acids, quercetin, and

kaempferol are high. [L9]
Conventional:

antheraxanthin, lutein,

total flavonoids, myricetin,

and luteolin are high.

Organic: dry matter, sugatr,

and vitamin C are high.
Conventional: total 2
polyphenols, flavonoids,

and quercetin are high.

Organic: antioxidant 4l
activity and ascorbic acid

content are high.

Conventional: total soluble

solids content, titratable

acidity, total phenolic

content, and total
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Cultural Fresh )

Methods Produce Treatment Quality
chlorophyll content are 16, 388—
high.
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4.1. Soluble Solids Content

4. Kurubas, M.S.; Maltas, A.S.; Dogan, A.; Kaplan, M.; Mustafa, E. Comparison of organically and

Thecooivbletismiakycpnooit ce drBataviarty par éettieefst@mt umen gugfierd raien os pighe palckégsotid®content is
oftquostisaciatet ouitiityeaad asttritiSh dlhzaseavetersirdaBrnF ooy Agrier20i@n@9adast@3éluble sugar. In
SRS T 2 WE BT L R0 5 S S ARk (e Sy DS E AR SlatiticS BRE 2

the onvention?,l cultivatio , the soILBbIe solids contentzgljs_g increased in strawberries (Lanai), tomatoes,
merging Trends; @% 3ﬁ': Nuremberg, Germany, 2015. o
beets, and lettuce (231" Some discovered that ‘organic tomatoes, oranges, kiwifruits, lemons, and

Bavdahds ArE iiBaiteibfuble Ydna 888, Bpda. eANESTIREniidAbveiias MR AT 1A aRRiRIVEE SN ed higher
sol@RB\NHS MM ARSI tNEHEN Ge RN VS IFRENRMN IfRd PRI BESIHRICGGHYR: CANTRMNIS & Mobably
harSe5sariad Atire STHopdediMmindoxierladd 14 8 sdidBrelddlids content may be influenced by cultivar,

IR AREIAR BRGNS THHIERARIEE HAREWN A OREIOAHRIRY ALDRYRSY RYiER LRI B88R%; ITC:

Geneva, Switzerland, 2020; Available online: www.owc.ifoam.bio/2020 ?accessed on 27 July
2020) Table 2. Soluble solids and sugar content of organic and conventional fresh produce.

Soluble Solids Content

Fresh Produce Organic Conventional References
Apples Starking Delicious: 12.66 (Brix) Starking Delicious: 12.40 (Brix) (23]
tural
Strawberries Diamante: 8.97, Lanai: 8.98, and Diamante: 7.68, Lanai: 9.52, and [22]
San Juan: 8.96 (Brix) San Juan:8.71 (Brix) <nowl.
Tomatoes Redondo: 4.38 (Brix) Redondo: 4.46 (Brix) (61
1 pple
Beetroots Libero: 6.0-7.4 (g/kg FW) Libero: 6.1-6.3 (g/kg FW) El
5. Mark.
Lettuce Caipira: 28—29 (g/kg) Caipira: 36 (g/kg) 4l
1  Sweet peppers Green: 3.8, red: 5.8 (Brix) Green: 4.4, red: 7.6 (Brix) [24] as. Food
Sugar content
1 Apples, pears, Red Boskoop (apples): 7.9, Bartlett  Red Boskoop (apples): 9, Bartlett (28] 1S, P.;
carrots, (pears): 6.9, Tiben (blackcurrants): (pears): 6.7, Tiben (blackcurrants): . Food

blackcurrants, 7.7, Perfection (carrots): 5.6, 7.5, Perfection (carrots): 7.1,
INULI. OUI. £U1VU, VU, LOI—L1L4VU.
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1 Fresh Produce

Soluble Solids Content

References'@YOl,

Organic Conventional i
beetroots, and Czerwona Kula (beetroots): 8.4, Czerwona Kula (beetroots): 5.9, ence

celery and Jabtkowy (celery): 1.3 (%) and Jabtkowy (celery): 0.6(%)

1 Tomatoes Merkury, Akord, Rumba: 85.22 (g) Merkury, Akord, Rumba: 83.48 (g) [16] from
Picolino and Conchita: 88.93 (g) Picolino and Conchita: 78.12 (g)
1 Beetroots Libero: 131.1-142.6 (g/kg FW) Libero: 125.8-129.6 (g/kg FW) 2] e
Cabb Sufama F1: 6.59 (g/100 g FW Sufama F1: 6.63 (g/100 g FW (29
abbages ufama (9 g Fw) ufama (0 g FW) sompared

16ithHARrmemenEo R gndlue noesd? BEY&hifaaterR dprgantioinztscedtitain trs sy tamSbruthie rassienbgcause
Na veslateraniceobaness dfebiogetiventenh Fdudsoinrestettethurnatd 8yges conBot. rsoduagrio. 2DYentBmal
strap@pricxga@ples, carrots, and cabbages 2212811291 Guijlherme et al. (24 found that conventional and red peppers
showed higher total soluble SO|IdS than the or anlc and een ones. The increase and decrease in sugar content
17. Wang en, C.-T.; Sciarappa, Y.; Camp, M.J. Fruit quality, ant|OX|dan(tJ

may be mfluenced by crops, cultivars, treatment and matunty of fresh produc
capacity, and flavonoid content of organically and conventionally grown blueberries. J. Agric. Food

4561y ta¥ter canitént °*

18. Jin, P.; Wang, S.Y.; Wang, C.Y.; Zheng, Y. Effect of cultural system and storage temperature on

O oA NIBIARE RPRARS a RABRER IR AR AR TF A BYRA L 8B C ARt £ 130 5B%ves N

strawberries, wheat, barley, faba beans, and lettuce exhibited high dry matter 223l (Table 3). Organic cabbages,

1 utRR ARGy fors REMRIBH W Bobiceb s Alio o ARHSdART F emaen 5 iR Y el RSl ARPRRG
cataGRHRH R HRHEN b ARG hGFRANGAR E PRGN RAAh FRAIMNG SYSHESASHY urfin FoARLAICThe dry
maggﬁ'gor%gntzﬂ%?e_a?s%‘lﬁand decreases may happen due to water absorption by the plant. There was no

ffmiaR i el Watepatent of organig skt netRtrrafefumasimination of sugars and sweetness of

horticultural products-A review. Sci. Hortic. 2015, 184, 179-192.
Table 3. Dry matter and dietary fiber content of organic and conventional fresh produce.
21. Reganold, J.P.; Wachter, J.M. Organic agriculture in the twenty-first century. Nat. Plants 2016, 2,

Fresh Dry Matter Content References
Produce Organic Conventional
2 Wheat, , J.R.;
barley, faba Wheat: 89.4, barley: 89.5, faba Wheat: 89.6, barley: 90.3, faba beans: 132] Jerry
beans, beans: 88.1, potatoes: 19.2 (%) 87.9, potatoes: 20.5 (%)
potatoes
2 Apples d
cars ' Red Boskoop (apples): 12.4, Bartlett Red Boskoop (apples): 13.4, Bartlett
crarrots' (pears): 12, Tiben (blackcurrants): (pears): 11.2, Tiben (blackcurrants):
5 blackcurra’nts 15.2, Perfection (carrots): 9.7, 12.6, Perfection (carrots): 10.4, (28] iti
beetroots ' Czerwona Kula (beetroots): 12.2, and  Czerwona Kula (beetroots): 8.3, and 10SHion
1 . 0, . 0,
and celery Jabtkowy (celery): 10.4 (%) Jabtkowy (celery): 8.9 (%) re.
Spartacus: 75.9 and Berceo: 78.4 19
Bell peppers  Roberta: 82.2 (g/k (19] .
5 pepp (9/kg) (9/kg) ctive
Beetroots Libero: 163.7-182.4 (g/kg FW) Libero: 163.7-182.4 (g/kg FW) 3] d

wvuliivoeliuviiai IIIMIIM\C’\JIIIL‘IIL \J_y\JLbIII\J. . ’_\ull\J- I UUU wlivlll, VUV, VI, LAAVUVYU LA JUTT,
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2 Fresh Dry Matter Content iological
Produce Organic Conventional Referencesl 2015
Cabbages Sufama F1: 9.22 (g/100 g FW) Sufama F1: 8.81 (g/100 g FW) (29)

Sweet [24] .
. . 0 . . 0
2 Benpeis Green: 6.38, red: 5.87 (%) Green: 4.98, red: 5.03 (%) itial of
32.
Dietary fiber content
2 i arative
Grapes Flour: 62.70 (%) Flour: 69.70 (%) (2] 27
Pumpkins  2.68 (%) 2.47 (%) =1
2 Talinum - L. _ 138] D.: Luik,
triangulare 42-79 (g/100 g Deionized water, DW)  40-73 (g/100 g DW) lecay and
1SSICa
(391 [40] ulated b
Sweet _ , , , 124] uerkrau
peppers Green: 11.4, red: 9.23 (%) Green: 11.6, red: 10.3 (%) However,

conventional potato tubers nad more dry matter than organic tubers (41 tnere I1s no arerence In the dry matter

3 k&I RRES I BalpadedCantNbaMetd @Nzi, S.; Aguzzi, A.; Cappelloni, M. Nutrients and antioxidant
molecules in yellow plums (Prunus domestica L.) from conventional and organic productions: A
4.40Rietany &Haery. J. Agric. Food Chem. 2004, 52, 90-94.

oSt lulEIGrNes: afd RndGr YerbANBd Hetd:r MubsigntiRt SAK N-EoRFaL Al 886 PFanic
onddualiteiagh RIafaR iR QL GRETIH4 LR iR FeHEe SFRWR &Y SRYSHRPARI G SYRAMN R ARt M dfstems

wereFBuPFhe total dietary fiber content of the conventional Bordd grape flour and pumpkins was higher than of

3he | Ydreesh OREF| @%%7?]}] JEHIRATKEIBRIER, I E 3 ASREgIMEEMT: dRifEKOIPey . TPRYSRG, sh In bioactive
COMpaHEieMBMER fitdiipriffing ey allebdiYoPhdth dRtit®i AW BROr§ikic \WheHE B BhetamoBedpy endre
biO@@tgﬂBi_lit\y_ g@ﬁfp]ﬁ@g@ltggﬁng@ﬂn’%@l,\/qg’g@l%@g@qngulare and pumpkins contained more dietary fiber

than the conventionally grown ones [37]38]  The most important is the growth/differentiation balance (GDB)
SRR s ifih GRS S ARV ISioiiction O5F IR0l A R AdHE AR G C MR AN A OB g ation:
ait SO G RS QLI AN & A0 G SPGB RS L5 lin g B O PRk e %1 the
GD%%%E)%%SGISB, growth and differentiation are necessary for primary and secondary metabolism “3l. Secondary

3neBbbisnalgkicKe; Gatindsleroma Bagrapetakd|. Thetidtiveeatichhaireprosmetin pemias shovganivgetéiber
corBuit Rah theahpahiddime at. R Biel@ed 3~d B8 red maturity stages 241,

35. Rouphael, Y.; Raimondi, G.; Paduano, A.; Sacchi, R.; Barbieri, G.; Pascale, S.D. Influence of
organic and conventional farming on seed yield, fatty acid composition and tocopherols of Perilla.
Aust. J. Crop Sci. 2015, 9, 303—-308.

36. Gauera, P.O.; Silva, M.C.A.; Hoffmann, S. Evaluation of oil and flour for human nutrition obtained
from conventional and organic grape seed Bord6 from a winery in the South of Brazil. Grasas
Aceites 2018, 69, e237.

37. Armesto, J.; Rocchetti, G.; Senizza, B.; Pateiro, M.; Barba, F.J.; Dominguez, R.; Lucini, L.;
Lorenzo, J.M. Nutritional characterization of Butternut squash (Cucurbita moschata D.): Effect of
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