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FOOD SAFETY AND HACCP SYSTEM
IN THE PHYSALIS CONFITURE PRODUCTION

Abstract. The identification of hazards and the principles of the food safety management system are considered.
Within the processing of the fruit and berry raws, the jam and confiture production technologies could assume
Critical Control Points that will influence the final product safety. In the productionof Physalis confiture with a
lemon, a sugar and apple pectin,by taking into account the principles of the HACCP system,the technological
processes are analyzed. Physalis as a natural antioxidant has a high nutritional value and useful features in medicine.
In this regard it is important to keep all Physalis benefits in the confiture production. Each technological process step
by step analyzed, andprerequisites of the Critical Control Points were determined. The most important production
stages are: reception and sorting, cleaning and sterilization. For the avoiding of the negative factors,monitoring
system, control and corrective actions on the base of the HACCP / MS ISO 22000:2018 Food safety management
systems standard are offered.
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Introduction

Safety of food products is the concept according to which the food products will not cause any harm
to the consumer if they are prepared and/or eaten according to the appropriate application. In this regard,
for the supporting of the specified concept and regulations of the harmless productions, a safety
management system of food is important. Investments into safety management systems of food are key
prerequisite of reliable and stable supply of safe food products and growth of international trade [2].

HACCP (Hazard Analysis and Critical Control Points) systemis a simple and logical control system
based on the concept of preventing problems by identifying hazards, establishing critical control points
and developing measures for monitoring, preventing and correcting them. It should be developed taking
into account seven basic principles [4]:

1. Conduction of possible hazardsanalysis;

2. Identification of Critical Control Points (CCP).

3. Determination of Critical Limits for CCP.

4. Establishment of a monitoring system for control on CCP.

5. Setting of corrective actions.

6. Fixingof verification procedures.

7. Establishment of principles for maintaining records and documentation.

Within the processing of raw fruits and berry, the jam and confiture production technologies Critical
Control Points that will influence the final product safety can be established.

To obtain confiture based onPhysalis, following products areused: Physalis fruits, lemon, sugar and
apple pectin.
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The technological process of production of the confiture consists of:reception and sorting of initial
products, cleaning, washing, grinding and mixing, filling, packing, sterilization, storage. There is a
potential risk of hazard detection in each stage of the production of confiture.

The HACCP system should take into account all categories of potential risk: biological, chemical and
physical hazards [8].

Biological risks include risks resulting from the action of living organisms including yeast
(osmophilic yeast), microorganisms (pathogens), protozoa, parasites, etc., their toxins and waste products
[3.3].

Chemical risks can be divided depending on the source of origin into three following groups:

1. Inadvertently ingested chemicals;

a) Agricultural chemicals: pesticides, herbicides, plant growth regulators, etc.

b) Chemicals used in enterprises: cleaning, washing and disinfecting agents, lubricating oils, etc.

¢) Infections from the external environment: lead, arsenic, cadmium, mercury, etc.

2. Naturally occurring risk factors of products plant, animal or microbial metabolism, such
as aflatoxins.

3. Chemicals intentionally added to food, such as preservatives, acids, food additives, substances that
facilitate processing, etc.

Physical risks are associated with the presence of any physical material that is not present in the
natural product or the food product, and which can cause disease or harm to the person who consumed the
food product (glass, metal, plastic, etc.) [6].

MATERIALS AND METHODS

For the preparation of the confiture following ingredients were used:Physalis, sugar, lemon and apple
pectin.Organoleptic and physicochemical properties were analyzed in accordance with the GOST (State
standard) 34447-2018 “Confiture” [9,10].

Physalis is a member of the Solanaceae family that owns a large number of edible plants: potatoes,
tomatoes, eggplants and others. In recent years, Physalis has begun to firmly conquer the world markets
due to its high nutritional value and the promise of its application in medicine in the treatment of malaria,
hepatitis, rheumatism, arthritis, dermatitis, asthma, cardiovascular and oncological diseases, Alzheimer's
disease, dementia and anti-fatigue. Physalis fruits contain all the essential and non-essential amino acids,
in the largest number of essential L-valine and L-isoleucine, and of the interchangeable amino acids L-
tyrosine. The phytoncide content makes the Physalis fruits as good physiological an antiseptic, they also
contain polyphenols, ascorbic acid (vitamin C), carotenes (vitamin A), thiamine (vitamin B1), riboflavin
(vitamin B2), niacin (vitamin B3), calcium, ferrum, phosphorus and other organic acids, macro- and
microelements, tannins. The content of solids is in the range from 6% to 10%. Physalis fruits are used in
the treatment of disecases of the gastrointestinal tract, chronic cholecystitis, in hypertension, as a
multivitamin, and extracts of the Physalis have anti-inflammatory, hemostatic and analgesic effects. Due
to the presence of water-soluble pectin and gelling properties, Physalis has been used in the cooking, in
the preparation of jelly, marmalade, confiture, jam, yoghurt and soft drinks [1,7,11].

Results and discussion

In the presented work, an analysis of the likely hazardous factors in the production of Physalis
confiture is carried out. All stages of production were analyzed as sources of hazards: reception and
sorting of initial products, cleaning, washing, grinding and mixing, filling, packing, sterilization,
storage. The summarized results are presented in table 1.
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Table 1- Hazard Analysis in the production of Physalis confiture

Name Process parameters Consideredfactors | Controlledhazards Preventive action | Responsible
ofoperation person
1. Reception Physalis berries must Microbiological a) bacteria of the Control at the Head of
and sorting of | be fresh or frozen, group of Escherichia | reception Laboratory
Physalis, sugar | quite ripe, clean, coli (BGEC),
and lemon without foreign smell, b) pathogenic
without peduncles, microorganisms
heterogeneous in size Chemical a) pesticides Input control Head of
and color, without any b) herbicides Laboratory
damage and disease. ¢) plant growth
Lemon fruits are fresh, regulators
clean, not ugly,
without me_chamcal Physical a) glass Control at the Head of
damage; witheut b) metal recepti Laboraty
ption aboratory
damage by pests and ¢) plastic
diseases, with a
pedunlet exactly cut at
the base of the fruit
Presence of Microbiological Pathogens Control at the Head of
microorganisms in reception Laboratory
sugar Chemical a) mercury Input control Head of
b) arsenic Laboratory
) copper
Physical a) glass Input control Head of
b) metal Laboratory
c) plastic
2. Cleaning The remains of microbiological Bacteria, viruses, Cleaningprocessc | Foreman
unsuitable parts of raw yeasts, moulds and ontrol
materials viruses
3. Washing Detergent residues Physical At non-observance of | Control of Foreman
the washing process, washing process
the berries which are
not completely
cleared from strangers
can remain
4. Grinding Metal fragments, Physical If the grinding and Control grinding Foreman
and mixing personal belongings of mixing processes are | and mixing
staft disregards, foreign processes
objects or particles
can input into the
finished product
5. Filling Contaminated Microbiological Sterilizing Control of the Foreman
packaging filling process into
the packaging, the
creation of aseptic
conditions
6. Packing Presence of foreign Physical If the packing process | Control of the Foreman
objects is disregard, foreign packing process
objects or particles
can input into the
finished product
(rubber from the
cover, glass, plastic).
7 Sterilization | Incorrect compliance Microbiological Escherichiacoli Creating aseptic Foreman
of the sterilization bacteria conditions
process Tmpurities Use of metal
_ Metal parts of detector
Physical equipment
8. Storage Package integrity Microbiological Temperature,°C Control of Foreman
Duration, h temperature-time
variation




ISSN 2224-5286 4. 2019

The technological scheme for the obtaining of Physalis confiture with the identification of possible
CCP (Critical Control Points) is presented in Figure 1.
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Figure 1 - Technological scheme of Physalis confiture production and CCPs
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By analyzing of the Figure 1, three CCPs with high risks are identified: reception and sorting,
cleaning and sterilization. These production stages and offered control actions are presented in the Table 2.

Table2 - Prerequisites of the CCPs risk assessment and control actions in the production of Physalis confiture

Prerequisite Risk Control actions Degree of risk
CCP1 Reception and sorting of | Physalis berries must be fresh or frozen, quite ripe, clean, High
Physalis, lemon, sugar and | without foreign smell, without peduncles, heterogeneous in
apple pectin size and color, without any damage and disease.

The fruits of the lemon are fresh, clean, not deformed, without
mechanical damage, without damage by pests and diseases,
with a stems evenly cut off at the base of the fruit.

More thorough visual inspection and laboratory analysis of
berries and fruits.

CCP2 Cleaning Compliance strictly with the parameters of cleaning, High
identifying rotten, mismatching berries, cleaning of foreign
objects
CCP 3 Sterilization Control of sterilization parameters High
CONCLUSION

Thus, the analysis of the most possible dangers in the production of confiture from Physalis carried
out, with potential prerequisites of the CCPs (Critical Control Points) istaken into account: biological,
chemical, and physical risks. The dangerous factors and critical control points are determined.The most
important production stages are: reception and sorting, cleaning and sterilization. As the checking
operations are necessary visual inspection and laboratory analysis of berries and fruits. A monitoring
system for the control of CCPs and corrective actions are also required. For the avoiding of the negative
factors,monitoring system, control and corrective actions on the base of the HACCP / MS ISO
22000:2018 Food safety management systems standard are offered.

P.C. Ammbexos, I, C. Ha6ane,
K. A. Ypas6aeBa, I'.E. OpbimGeroBa, 3. 1. A;mbexoBa

PHYSALIS KOHOUTIOPI 6HAIPICIHAEI'T
TAMAK KAYHICI3AII'T KoHE HACCP XKXYUECI

Annoranmusi. TaMax oHIMJIEPIHIH KayilCi3MiriH Gackapy sKyWeciHiH KayilTuUIiri MeH NPHHITANTEP] KapacThIphLIaIbl.
JKeMic-ku/IeKk MUKI3aTHH OHIEY Ke3iHe HKeM MeH KOHPUTIOP/L OH/IPY TEeXHOJIOTHSIIAPHIHLIH COHFBI OHIMHIH calachlHa
acep eTeTiH ChIHU Oakpliay HYKTelepi Oonybl MyMKiH. JIMMOH, KaHT skoHe alMa IekTwHI Oap Physaliskonduriopachin
ennipy kesinge XACCII sxyleciHiH NpHHITMITEPIH ecellke alla OTBIPHIL, TEeXHOJOTTSUIBIK VJEpIiCTep TalJaHajbl
Physalistaburn aHTHOKCHJIAHT PETIHJE MeIUIMHAA KOFapbl TaraM/IbIK KYHIBUIBIKKa)KOHE Ialaibl Kacuerrepre we.
Ocpiran GalitaHBICTHI KOHpUTIOpanap oHipiciHaer Physalis-TiH GaplbIK apTHIKMIBLUIBIKTaphIH cakTay MaHBI3IBL Opoip
TEXHOIIOTHSUIBIK IIPOIece Ke3eH-Ke3eHIMEH TallJlaHa/bl JKoHe ChIHM OaKbUlay HYKTelepl aHbIKTalajbl. OHJIPICTIH eH
MaHbI3/bl Ke3eHIepl: KaObl1jay jKoHe CYpBIITay, Tasanay xKoHe 3apapchl3anaplpy. KarpmMerrs dakropiapabl 601abpMay
yrmia HACCP / ISO 22000: 2018 ctapmapTsl HeTi31HAe MOHUTOPHHT, OaKpUIay sKoHe TY3eTy opeKeTTepl YCHIHBLIAIbL.

Tyiiin ce3gep: Taram Kayincizairi, XACCIL xouduriop, gusaime, xayinrep, TayeKeLIep, alFblmapThL.

P.C. Ammbexos, I, C. Ha6ane,
K. A. YpasoaeBa, I'.E. OpnriMbeToBa, 3. 1. AimoexoBa

IIMIIEBAA BE3OITACHOCTDb 1 CUCTEMA HACCP
B ITPOU3BOJACTBE KOH®UTIOPA PHYSALIS

Anroranus. OIACHOCTH W IPHWHINIB CHCTEMEl YIpaBIeHHS O€30MacHOCTBHIO IHINEBBIX  IPOAYKTOB
paccMaTpuBatoTesl. TeXHOIOTHHN IPOM3BOJICTBA TKeMa M KoH(HUTIOpa IpH HepepaboTKe ILIOJ0BO-ITOJHOTO CHIPBS MOTYT
HAMeTh KPUTHIECKHEe KOHTPONBHBIE TOUKH, KOTOpHe OV AyT BIMITH Ha Ka9ecTBO KOHETHOTO IpoaykTa. Ilpu mponsBoacTBe
xouHbuTIopa Physalisc n1uMoHOM, caXapoM U SONOYHBIM IIEKTHHOM, C YYeToM HpHHIHIOB cucTeMbl XACCII
AHANM3UPYIOTCS TEXHOJOTHUECKHWe IIpOIleccH. Physaliskax TpUpogHEIT aHTHOKCHAAHT oOllajfiaeT BBICOKOM ImImeBoit
IIEHHOCTHIO U IOJIe3HBIMH CBOMCTBAMHU B MeJWIMHE. B CBA3M ¢ STUM BakHO COXpaHHUTEH Bce IpemMyIrecTBa Physalis B
IPOM3BOACTBE KOH(MUTIOPOB. Kaxpli TexHONOTHMYecKkWi IIpoIlecc MOBTAITHO AaHATW3HUPYeTCS, W OHpeelIoTCs
KpHUTHYECKHe KOHTPOIbHBIE TOUKH. Hanbolee Baxk HBIMH STallaMH IIPOU3BOJCTBRA SBIIIOTCS: IIPHEM U COPTHPOBKA, OUHUCTKA
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n crepmimsamysl. Bo m30eskaHHe HETaTHBHBIX (DaKTOPOB IIpejUlaraloTcsl CHCTEMBI MOHHTOPHHTA, KOHTPONS U
KOoppekTHpyIolue JeiicTBis Ha ocHoBe cTapaapra HACCP / ISO 22000: 2018 cucTeMbl yIIpaBIeHHS Ge30MacHOCTHIO
IIUIEBHIX POy KTOB.

KmoueBbie cioBa: umesas 6e3onacHocth, XACCII, xorduriop, ¢puzaimc, onacHOCTH, PUCKH, IPEPEKBU3HT.
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