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Abstract: Logistics processes and supply chains are widelyed. The dependencies and conditions of theartfoning
depend primarily on the products that are in theutation of these activities. Product flows in glypchains can be
grouped according to certain types of productstaed specificity of transport and storage. It velso determine the
differences in the processes that will be usedthei specificity. The article deals with three égpof products: milk,
fruit and human blood. Contrary to appearancesethgoducts are very similar to each other, andsgleeificity of
logistics activities is the same for this groupisTis a group that has been called perishable ptediiheir specificity
lies in the need to quickly deliver them to theaficonsumer so that they do not lose their progmrflost of this is
possible thanks to the use of cold stores andieficupply chains. The article compares the lagmibcesses used in
the movement of human blood along supply chains.aiim of the article is therefore to analyse andpare the logistics
processes used in the supply chains of blood arshpdle products. The article is literary and eiogl in nature and is
based on a literature analysis, case study, paatitiobservation and reports. The study preseatsupply chain for
perishable products, indicates the specificityndfvidual logistics processes and presents comeetarfes for this group
of products. The Regional Centre for Blood Donatiod Blood Treatment (RCKIK in Poland) in Zielonér& was used
as a case study. It is the organization that pilynananages the blood flow from donors to hospitatsl other
organizations right down to the ultimate consunetiemt.

1 Introduction Their specificity lies in the fast flow and mininaizon of
Shaping a good quality product that meets thie loss of value of these products. This artislesla case

expectations and needs of customers requires retatgd  Study of blood flow based on an organization thanages
activities. These activities relate not only to fiiecessing these activities from blood donors to patientsisithe

of raw materials, materials or semi-finished pragubut Regional Centre for Blood Donation and Blood Treeztin
also to many additional activities, such as pregersport, (RCKiKin Poland) in Zielona Gora.

storage and information management. Logistics ietsy ~ The aim of the article is therefore to analyse and
are determined by the specific characteristics i t compare the logistics processes used in the swbyiyns
products and the conditions that must be met sottieg ~ Of blood and perishable products. The articleiésdiry and
do not lose them. Many product groups do not requi€mpirical in nature and is based on a literatureyais,
special treatment - they are resistant to weattweditions case study, participant observation and reportse Th
and other potentially harmful factors, however, mam Regional Centre for Blood Donation and Blood Treztin
distinguish those for which inadequate protectioaym (RCKIK) in Zielona Géra was used as a case study.
affect the loss of quality or performance. The $tigs task

is to provide this protection at every stage of . 2 L ogistics processesin business

Requirements that often have to be met are unique t management

specific products, but to formulate general pritespand The company's activity is based on repetitive,
notice similarities between flows that can laterused as gy ccessive activities that are to bring a spewficit. They
reference points in the planning process, theglassified. make up the process, i.e. "a logical sequencersimutive
An example of the classification of products acawydo o parallel activities, the implementation of whiefads to
the special challenges posed by logistics are fpsle  meeting the client's expectations - both internat a
products that are sensitive not only to environmlentexternal - by providing him with a product, service
conditions, but also to the passage of time. Thiel@r documentation in accordance with his requiremefits"
presents the flow of human blood in the supplychiéhas  Before the product reaches the recipient, it mashgpugh
been compared to perishable products like milkfanitl 5 series of processes that can shape it directhdectly.
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Due to the multitude of processes, many researttieds
to systematize them based on various criteria. ditelP
proposed a simple division into basic and auxiliary,

logistics - consisting in initiating, conducting can
coordinating material flows,
balancing - activities adapting the funds involted

processes. Basic processes are associated with the
preparation of production and delivery of appragria
materials, product production, sales and distrdmjti
marketing and after-sales services. Ancillary psses are
management of the entire unit, its resources, dkasge
improvement activities [2]. Another classificatiomas
presented by J.G. Miler and T.E. Vollman, who
distinguished the following groups of processes [3]

real demand, such as purchases, material
requirements planning, task delegation,

quality - related to process control, compliancehwi
technical requirements,

information - related activities aimed at ongoing
updating of data in the organization's system.

Table 1 Logistic processes and activities
Actiong

« choice of transport type and level of transpertiges,
« establishing the transport network,
« developing a vehicle traffic schedule,
« selection of specific transport equipment,
 handling complaints,
« control of transport rate

« formulation of a policy on the stock of raw maés, materials and finished products,
« development of short-term sales forecasts,

« definition of the inventory structure at storggents,

« determining the number, size and location ofsgjerpoints,

« agreeing on the scope of customer needs andeegts for the customer service system,
* anticipating customer responses to an agreeétsesystem,
« determining the final quality of customer servieed!
« determining the demand for storage space,
« inventory distribution design,
« receiving, completing and loading materials td &om the warehouse,
« choice of packaging to facilitate:

o for loading, unloading and reloading operations,

o about storage processes,

o for protection againddamage

Source: [4].

Proces

Transport

Shaping the level and
structure of inventories

L ogistic customer service

Storage

Packaging management

Logistics processes on which this study focuses aphysical flows. This type of logistics must be apglto
carried out from the moment of obtaining raw materto  perishable products.
delivering the final product to the consumer. Thely not
only on the physical movement of materials, bub ala
proper storage, protection and management of irgtam.
Many activities performed in the organization wotie
impossible without proper logistic service becaiism
some sense binds all the activities of the comp&y.

Tw?rog |((jjen.t|r1:|.ed hflve Ior?.lsﬁc processes da_ndngTm only products that spoil and, as a result, detat®oover
performed within them, which are presented in Tdble  ma “\yhich starts from the moment they are produce

These processes as a whole come down to the optiMgyitionally, they can be divided into those thaivé a
flow of raw matgrlals, materials and f|_n|shed Pm@”d predetermined shelf life, such as milk, blood comgs,
reIateq mformgnon at the lowest possml_e cosprapriate yoghurts, and those of various shelf life, sucfresh fruit
quantity, quality, time and place of delivery [lespite 7,4 \eqetables [6]. In addition to the time criarithey

one cle_arly.de.ﬂned goal, there is no umversal_ “”Fﬁy require appropriate conditions during processinhorage
performing individual processes. Many of the cands .and transport. In other literature, demand conudlitiovere
Also taken into account and the group of perishable
products additionally classified clothing subjecd t
temporary fashion and products replaced with thgdra
development of technology (mainly electronics) [Iif].
both cases, transportation must be fast and effidie
deliver the flow items at the right time and to thght

3 Characteristics of the logistics of

perishable products
The classification of products to the group of glesble
products is not clear-cut and does not dependspeeific
industry or product type. Some researchers attribwitit

material or finished product. Efficient executiorf o
logistics processes is patrticularly important ia ttase of
products sensitive to external factors. Time is artgnt
here and ensuring appropriate conditions at eaje sif
the flow, as well as the information message acemyipg

~ 210 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica

- International Scientific Journal about Logistics

Volume: 7 2020 Issue: 3 Pages: 209-215 ISSN 1339-5629

Maciej Koszorek; Katarzyna Huk

SELECTED LOGISTICS PROCESSES IN THE FLOW OF PERISHABLE PRODUCTS

place, but products that lose their value due teragation
require additional protection and the right tempem The
situation is similar in the case of storage anceimory
management - the element that differentiates b is
the need to provide protection and optimal conadgifor
products that lose their properties, and the apprda
inventory is the same - they should be shapeddh away
as to meet the demand, but at the same time aasthge
resulting from the destruction of products or ctemmn

cleanliness of equipment and containers, which lshioel
washed and disinfected at least once a day), dasvelich
conditions that when reaching the plant of destmathe
temperature of the raw material does not exceed 19].
Once at the processing plant, the raw materialgeally
processed within 24 hours. As with any product thsgs
its value, time is crucial here to avoid potentamage or
loss of quality. Before processing, the milk is pemarily
stored in storage tanks or silos equipped withntia&r

consumer preferences, which boils down to miningizininsulation, liquid level indicator, temperature icetor and
inventories. Another important issue that perishabla stirrer. The temperature during the storage gsoskould

product logistics must deal with waste managemenoé

to the fact that some of the products may beconrthiess
very quickly, there is no way to completely avoiddes,
therefore actions aimed at neutralizing waste acessary.

be around 4 °C [10]. After the above-mentioned dtigi
processes are correctly carried out, good quabty r
material can be used for further production. After
processing, milk does not lose value as quickiaaamilk,

A particular challenge is that some of the perighabbut dairy products still have a limited shelf léad need to
products can become hazardous waste, such as nedicbe stored under appropriate conditions - on avesige

or electronics. The last highlighted element isinfation

temperature of 2 to 8C, with the exception of UHT milk

management, which is crucial in the event of uretaband milk drinks in cartons, which retain their pedjes at

demand typical for this type of product. By monitgrthe

needs and changing preferences of consumers, lilnme&o
of flows can be adjusted to avoid losses. Moreotre,
information message accompanying the physical flcavs

temperatures up to 2&.

In addition to the physical flows, an importantreént
is the communication of information and demand piag,
which is difficult due to seasonal fluctuations the

improve them and avoid errors. In order to furthedemand and supply of milk. The supply is increased

characterize some
products, three exemplary product groups were telec
milk, blood and soft fruit.

4 Identification of logistic processesin the

flow of perishable productson the
example of milk, blood and soft fruit
4.1 Selected logistic processesin the flow of milk
in supply chains
The key role of logistics begins with the flow dfet
main raw material of dairy products - milk, whichfbre
processing is particularly exposed to time, extefators
and very rapid loss of value. Once harvested, tiie im
cooled and then collected from farms and transgad¢he
dairy plant in two ways [8]:
« directly - from the producer to the dairy plantwibe
use of tank trucks,
» indirectly - from the producer, through a colleatio

logistic processes of perishaldpring and summer, and the demand is increasekiein t

winter months [10]. Effective information managernen
regarding winter demand allows stocks of already
processed products to be shaped in such a wayrasdb
customer expectations by taking advantage of thausu

in the spring and summer period.

4.2 Selectedlogistic processesin theflow of blood
and its preparationsin supply chains

Another product that is sensitive to the passadienaf
and external conditions is blood, which is usedlivod
therapy after proper preparation and processinfpr8et
reaches its destination, it must go through a seoe
activities supported by logistic processes. Ondiected
from a donor, blood must be stored in single-usestjd
containers that contain an anti-clotting solutibransport
to the Regional Blood Donation and Blood Treatment
Centre (RCKIiK in Poland) takes place at a tempegatot
exceeding 10 [11], and must also take place inydtikee

point, to a dairy plant, most often by means off |ess than 8 hours, during which blood should be

cisterns, tanks or containers.

Due to the high sensitivity of the product to ertdr
factors, both transport and previous storage mestt ite
requirements for temperature and proper hygienesuaat

processed in order to preserve the values of iddali
components [12]. After reaching the RCKIK, the lwoo
goes to special centrifuges as soon as possibkrewhis
separated into three components: concentrate diloed
cells, plasma and buffy coat, which is used to iobta

to the requirements of REGULATION (EC) No 853/2004;oncentrate of platelets. The shelf life and sterag

of the European Parliament and of the Council oAg#l
2004 laying down specific hygiene rules for foodnimal
origin, raw milk must be chilled to a temperaturet n
exceeding 8C immediately after collection, if it is to be
picked up within one day and°€ if it is not picked up
every day. During transport, proper hygiene shdud
maintained (especially with regard

to maintaining

temperature requirements for the selected prepastire
as follows [11]:

red blood cell concentrates (RBC) - must be stored
a refrigerator at 2 to 8, maximum 35 days in CPDA
preservative fluid or 42 days in adenine-free titra
phosphate-glucose fluid (CPD);
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» fresh frozen plasma - must be frozen within @trawberries and blueberries. After picking themfrgm
maximum of 6 hours from collection and stored at the production farm, transport can take place mways:
18°C or lower. In case of ensuring the temperature of  directly to the processing plant;

-30, the shelf life of the preparation is 2 yearsl if « jndirectly through a collection point to the
itis higher - one year; processing plant.

« platelet cell concentrates - the storage tempezasur
20 to 24°C, and the maximum storage time - 72 hours  An important issue in this flow is to keep the protd

or 5 days in breathable polyolefin containers; as short as possible in non-refrigerated conditibk The
» granulocytic concentrate - the shelf life of theecommended temperatures and duration of transport
preparation if stored at 20 to 2@ is 24 hours. processes, based on the example of raspberriewitthd

Unlike the raw material, not all preparations regui strawberries, are from -1 to°8 for transport not longer
refrigeration, but this translates into a significeeduction than 24 hours [16]. After reaching the processiagtpthe
in their shelf life. fruit must be processed as soon as possible inr ¢ode

Stock formation in the case of blood and bloodnaintain its high quality. The maximum storage etis
preparations is difficult due to the unpredictabdgure of not specified with one hundred percent accuracyaibse,
supply and demand, which cannot be estimated bieharas it was noted earlier, fruits are perishable petglin
research as is the case with many other produbépi®y various periods of time, however, according to sodt
the supply can take place through blood donatidfnuit, they are most often suitable for a maximurseveral
campaigns and other similar events, but the deroandot  days' storage at a temperature of aboa€ qwithout a
be directly influenced [13]. The RCKIK experienae i controlled atmosphere) [17]. After processing, nfosit
Zielona Gora shows that the demand for blood weemnof preserves, such as jams or pasteurized juicefecatored
greater than the supply, but there were also situmtvhen for several months without the need to provide theith
it was necessary to cancel the departure actiortalte® special conditions, but there are exceptions, asdinozen
much supply of some blood components, which irvargi fruit, which lose their value very quickly withoahsuring
period was not reflected in the demand and could lke appropriate temperature. The optimal storage
wasted. The uncertainty related to the blood demanemperature for frozen soft fruit is -20C [18].
cannot be reduced, but its seasonality can be fmsed As in the case of other products distinguished hiis t
estimation purposes. In summer, the supply of blisod chapter, stocking is based on seasonality, as $&fstiruit
reduced due to the fact that many blood donorsidemdt is harvested in Poland during the summer period and
to donate it during holidays or vacation, and & shme preserves are accumulated during this time.
time the demand increases, which is caused bytnease

in the number of accidents [14]. It is preciselythe 5 Comparative analysis of the logistics

eriods when the. demand for blood 15 ncreased ang P1OCESSES of the distinguished perishable
P products- results of research

requires appropriate logistic preparation, i.e.teimreaks :
g pprop g prep In the above-mentioned examples of processes, many

and holidays. similarities can be identified, which result fronetspecific
conditions that must be met by logistics in order t
maintain the highest quality and avoid loss of gadfi the
roducts. The comparison of selected aspects didie

f milk, blood and soft fruit is presented in TaBle

43  Selected logistic processes in the flow of soft
fruitin supply chains
Another distinguished product from the perishabl
group are soft fruits, such as blueberries, cusrant

Table 2. Comparison of logistic processes in the f milk, blood and soft fruit

L ogistics process Milk Blood and its components Soft fruit
« While maintaining the cold
Transport before [chain,

raw material At a temperature of not morg
processing than 10°C,

« Up to 48 hour:
« In storage tanks or tank silogs No prestorage, processing as s
At a temperature of approx. fas possible,

« While maintaining the cold chaine While maintaining the cold
| At a temperature of not more thachain,

10°C, At a temperature of -1 t0°§,
« Less than 8 hours. « Up to 24 hours.

Storage before « In storage or cold stores,

raw matgrlal °C, « If necessary, at a temperature of. Ata temperature of -1t0%,
processing « About 24 hours. not more than 16C. * A maximum of several days.

« In storage rooms or cold storesn cold rooms, freezers, mixers prin cold rooms or storage rooms,
Storage after (depending on the processing)pn storage racks, « At room temperature, approx. 5
processing raw |* At room temperature or 2 to 8 At the temperature of 2<€, °C (fresh juice) or 20C (frozen
materials °C, below -18°C or 20-24°C, fruit),

« Shelf life varied, from appro:| Shelf life varied, from 24 hou |+ Shelf life varied, from about
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L ogistics process Milk Blood and itscomponents | Soft fruit
2 weeks (cottage cheese) up {(platelet cell concentrate) to 3 yeadsys (fresh juices) to about a year
months in the case of hard  |(freshly frozen plasma). (jams).
chees
Logistic custome . Optimization of delivery timeje Oprimization qf d.e.livery time, o Optimization of delivery time,
service * Ensuring freshngss and « Striving for reliability of deliverie(s Ensuring freshngss and
reliability of supplies "to the rescue reliability of supplies
« Very difficult, partly based on
seasonality,

« Based on seasonality,

Shaping the leve}- Based on seasonality, + Obtained as part of voluntary |5\ Lo <04 o+ collection points|or

and structure of |* Purchased at collection pointaonations collected in the RCKIK

stocks or directly at dairy plants. stationary or by way of away directly at processing plants.
actions
Packaging « Transport packagingcisterns * Transport packaging - plastic |, Transport packaging - transpofrt

packaging containing an anti-
clotting solutior
Source: own study based on: [9-11,15,16,19-21].

management tanks or containers. boxes for soft fruit.

Although three different product groups have beematerials to their processing, in which they angigalarly
selected, it can be seen that they all requireexifip prone to loss of value, and the need to providmthéth
logistic approach. This is primarily determined the cooling conditions during transport and storage.
critical time from the acquisition of the distingbed raw

Critical perioc

\

Place of .
obtaining the |  Transport Broker Transport Raw material Further
raw materie (optlonal) processing arei Storage and
L S N | . distribution
T . i R
N ' Storage ! : Storage f
i Raz\(/)giiarl]tenal | }  -cooling | : - cooling i
! g t conditions | i condition: |

< Information

Figure 2 Diagram of logistic processes of peristegptoducts in the supply chain

This is important because improper performance of In the case of perishable products, regardlesbef t
logistic processes in this period may result irduction type, it is important to:
in the quality of the raw material and the fiﬂiSI"HddUCt, . keeping products in an optimai piace and Cooiing
and in the worst case - wasting it. After procegsihe them,
products are not so exposed to time and requil®U&r . the shortest possible transport time,
conditions (not necessarily refrigeration), so fneatest
similarity should be seen at the stage of raw mﬂsar to the specificity of the product,
Inventory management of all product groups is cliffi . e . .
due to their tendency to impairment and the neeelyoon identifying |n.d|V|d.uaiI products in s.upply cham;,.
seasonality. Thanks to the conducted analysis,nerge *  Systems for identifying and checking the conditén

* appropriate transport and storage conditions tdlor

scheme of logistic processes from the moment cfioiog products on the way in SUDP'_Y chains,
the raw material to its processing was formulateichis ¢ the flow of relevant information at each stageff t
shown in Figure 2. chain,

* shortening the time of transport and storage timeil
The diagram shown above can be used as a reference products are processed,
for the flow of perishable products that are patady ° ensuring appropriate measures to protect the
sensitive to external influences and the time txessing, freshness of products and their packaging,
such as those presented in this paper. « optimal inventory control cycle.
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However, it should be noted that all logistic preses
in the supply chains regarding perishable prodsictsild
be adjusted individually to given groups of gootlkeir
specificity and rapid depreciation of value impliks need
to individually adjust logistics activities to pnoct groups.

6 Concluson

Providing the best quality is the overriding godl o

every manufacturer, but to achieve it, it is nabggh just
to improve production and other processes thateshap
product in a direct way. Efficiently carried outglstic
processes condition the quality of the product \ane
stage of the flow, starting with obtaining the rmaterial,

ending with creating inventories and delivering the

finished product to the customer.
Classifying a product to the perishable group nexgui
high efficiency and shortening the duration of &iigis

[9] Parlament

Chain Analytics for Perishable Product§pringer
Science & Business Media, Nowy Jork, 2013.

[8] RUDZINSKI, R., Organizacja logistyki w zaktadach

przetworstwa mleka, [w:] Zeszyty Naukowe
Uniwersytetu Przyrodniczo-Humanistycznego No. 87,
Seria Administracja i Zagdlzanie (14) 2010,
Wydawnictwo UP-H, Siedice, pp. 161-163, 2010.
(Original in Polish)

Europejski, Rada Unii Europejskiej,
ROZPORZADZENIE (WE) NR 853/2004 Parlamentu
Europejskiego i Rady z dnia 29 kwietnia 2004 r.
ustanawiagce szczegolne przepisy dogyaz higieny w
odniesieniu do ZyWnaici pochodzenia
zwierzcego,[Online], Available: https://eurlex.europa
.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2004
R0853:20110311:PL:PDF, [17 Feb 2020], 2004.
(Original in Polish)

processes. Due to the large variety of productsiflad as [10] NOWAKOWSKA — GRUNT, J., KOT, S.System
perishable, different requirements are imposeeiims of logistyczny ~ w  przedddiorstwach  przemystu
ensuring the conditions or the use of appropriate Mleczarskiego[w:] Nowicka-Skowron M. (red.),

packaging, but the main task of logistics remaiessame Prognozowanie i  modelowanie  systemow
- as the fastest possible flow in such a way asitimize logistycznych ~ w  przenftp  mleczarskim
loss of quality. Wydawnictwa  Politechniki ~ Gastochowskiej,

The set research goal was achieved, the logistic —Czestochowa, pp. 106-115, 2004. (Original in Polish)
processes of perishable products were identified ahll] NEECHWIADOWICZ — CZAPKA, T., KLIMCZYK,

analysed. Thanks to the comparative analysis of the A.. Leczenie krwj, Wydawnictwo PZWL,
logistics processes of selected products, the cammo  Warszawa, 2011. (Original in Polish) - _
features were noticed and a general scheme wasgedp [12] KALWASINSKA, W.: Droga krwi [Online],

showing them from the moment of obtaining the raw
material to the storage and distribution of alread

processed products. In addition, in all analysextesses,
a critical period was observed until the producesrev

processed, and it was indicated as a time partigula

important for logistics and shaping the final quaiwhich
should be taken into account at the planning stage.
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