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DEVELOPMENT OF TECHNOLOGY FOR THE PRODUCTION OF COOKED-
SMOKED POULTRY PRODUCTS IN SMALL ENTERPRISES

V.O. Popova
State Biotechnological University, Kharkiv, Ukraine,
E-mail: vittory0647@ukr.net

Annotation. Smoked meat production is a profitable business, and the question arises of
choosing a technology that will allow you to produce quality products. Nowadays, many
manufacturers are returning to the classic smoking technology and positioning their products as a
traditional item. However, they do not avoid mistakes, because the smoking technology is simple
and unpretentious only at first glance. This is especially true for small businesses, which
sometimes neglect to comply with the technology and, as a result, the quality of the final product
deteriorates. The article highlights the urgent issue of developing an optimal technology for the
production of cooked and smoked poultry products in small enterprises. The aim of the work was
to establish the optimal parameters of the technology for the production of boiled and smoked
chicken products (wings, drumsticks and thighs) in small enterprises using mini equipment.
Experimental studies were conducted using chilled meat raw materials using the «KANUKA» mini-
smoker. 3 groups of products were formed, at the first stage, group 1 was cooked at 100°C for 10
minutes, group 2-20 minutes, group 3-30 minutes. Then the raw materials were cooled to 20 °C.
At the second stage, each group was divided into three subgroups A, B, C. Products from each
subgroup were smoked hot (100 °C), subgroup A for 20 minutes, subgroup B for 30 minutes, and
subgroup C for 40 minutes. Quality studies were conducted on the following indicators: product
yield, mass fraction of salt, readiness for consumption, appearance, external damage and color,
consistency, taste and odor. It was found that the yield of smoked meats was within the normal
range and amounted to: wings — 80.2-82.9%, drumsticks — 76.0-78.5%, thighs — 74.9-77.7%,
regardless of the processing mode. Organoleptic evaluation showed that the total highest score was
for products of group 2, subgroup B. They had the maximum score for all indicators. The products
of group 3, subgroup A were slightly inferior to them. That is, the optimal time for cooking is 50
minutes. It was found that the products of all groups, which were smoked for 40 minutes, had a
slight bitter taste. It was noted that the products of the 3rd group of subgroup C were too dry, and
the 1st groups of subgroups A and B were slightly damp and watery, sometimes with a pinkish
tint, indicating insufficient heat treatment. There were no significant differences in salt content,
and its percentage was at the level of 1.98-2.11%. Therefore, for the production of cooked smoked
chicken products in small processing enterprises, the optimal heat treatment would be the
following: 20 minutes of cooking and 30 minutes of smoking. This allows to obtain products with
high organoleptic characteristics, pleasant presentation and the highest possible yield of the
finished product, and smoking for 40 minutes is unacceptable as it significantly worsens the taste
of the products.

Key words: smoking, meat products, chicken, organoleptic characteristics, quality
characteristics.
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BIANPAITKOBAHHA TEXHO.JIOI'TI BUTOTOBJIEHHSI BAPEHO-KOITYEHOI
MMPOAYKLII IITAXIBHUIITBA B YMOBAX HEBEJIUKUX ITIAITPUEMCTB

B.O. IlonoBa
lepoicasnuil 6iomexnono2iynuil ynigepcumem, M. Xapkie, Yxpaina,
E-mail: vittory0647@ukr.net

AHoTanisgs. BupoOHHITBO KOIMYeHOCTEH 1€ MPUOYTKOBUM Oi3HEC 1 BUHHUKAE MUTAHHS
BUOOpPY TEXHOJIOTII, sSIKa JO3BOJIUTh OTPUMYBATH SKICHI MPOAYKTH. 3apa3 Oarato BUPOOHHKIB
MOBEPTAIOTHCSA A0 KIACHYHOI TEXHOJIOTIi KOMYEHHS 1 MO3MIIOHYIOTH CBOIO MPOAYKIIIO SIK
TpaauuiiHui npoayKkT. OAHAK BOHU HE YHUKAIOTh TOMUJIOK, OO TEXHOJIOTIS KOMYEHHS JIHILe Ha
nepumid morisa npocrta i HepuOarauBa. OcoOIMBO 1€ aKTYalIbHO Ui HEBEIMKHUX ITiIPUEMCTB,
SK1 1HOAI HEXTYIOTh MOTPUMAHHSIM TEXHOJOTII 1 SK CIJIJICTBO MOTIPIIYETHCS SIKICTh KiHIIEBOTO
BUpPOOYy. B CTaTTi BUCBITIIOETHCS aKTyallbHE NMUTAHHS BiANPALIOBAaHHSA ONTHUMAaIbHOI TEXHOJIOTIi
BUTOTOBJICHHS BapeHO-KOMUYEHOI MPOAYKIIII 3 M’sica MTHIl B YMOBaX HEBEJIUKHX ITiIPUEMCTB.
Metoio poGotu Oy0 BCTAaHOBJICHHS ONTUMAIBHUX IapaMeTpiB TEXHOJOTI] BHUIOTOBIICHHS
BapEHO-KOMYEHOI MPOIYKIIIi 3 KYpATUHH (KPUJIBIL, TOMIJIKA Ta CTETEHI) B YMOBAaX HEBEIUKHX
HiANPHEMCTB C 3aCTOCYBaHHSAM MiH1 001aiHaHHA. ExcriepuMeHTa bHi 10CTiIKEHHS TPOBOAMIOCH
3 BUKOPHUCTAHHIM OXOJIOPKEHOT M’ SICHOT CUPOBHHU 3a JOTIOMOT0I0 MiHI-KONTHIbHI « ANUKA.
Byno copmoano 3 rpynu BupoOiB, Ha I erami 1 rpyna Bapunaces npu 100°C 10 xB, 2 rpyna — 20
xB., 3 rpymna — 30 xB. [Totim cupoBuHa oxonomkyBanack 10 20°C. Ha II eram koxkHa rpyma Oymna
nojinena Ha Tpu miarpynu A, B, C. [IpogaykTu 3 KO>KHOT TIATPYIH KONTUIMCH TapsSYiM CIIOCOO0M
(100°C), miarpymna A npotsirom 20 xB., miarpyna B npotsrom 30 xB., a miarpymna C npotsarom 40
xB. JlocnipKeHHs SKOCT1 IPOBOMINCH 32 TAKMMU ITOKAa3HUKAMU: BUX1/1 IPOJYKTY, MacOBA YacTKa
COJIi, TOTOBHICTh JO CIIO)KWBAaHHS, 30BHIIIHIA BUTJISA, 30BHIIIHI TONIKOHKEHHS Ta KOJIp,
KOHCHCTEHIIIs, CMaK Ta 3amax. bysno BCTaHOBIIEHO, BUX1J MPOAYKTY 3HAXOIUBCS B MEXaxX HOPMHU
1 craHoBUB: KpuibIls — 80,2-82,9 %, rominku — 76,0-78,5%, crerenus — 74,9-77,7 % He 3a1eXHO
BiJl pexuMy o0poOku. OpraHojenTuyHa OIliHKa IoKa3aia, 10 CyMapHa HalBUINa OIliHKa Oyna y
NPOAYKTiB 2 Tpynu, miarpynu B. Bonu 3a BciMa MOKa3HUKAMH Madud MaKCHMAaJbHY OLIHKY. IM
TPOXM TMOCTYMalOThCss BUpoOM 3 rpynu miarpynu A. ToOTO ONTUMAJIbHUM YacoM JUIs
npurotyBanHsa € dac 50 xB. BcraHoBneHo, mo BUpoOHU ycix rpym, ski konTuiucs 40 XB. Manu
JIeTKU# ripKyBaTHii mpucMak. BigmiueHo, mo Bupo6u 3 rpynu niarpynu C Oynu 3aHaATO CyXUMH,
a 1 rpymu miarpyn A ta B Oynu Tpoxu CUpyBaTHMH Ta BOJISTHUCTHUMH, 1HOZ1 3 POYKEBUM BiJITIHKOM,
110 CBIYUTH PO HEAOCTATHICTH TEPMi4HOT 0OPOOKH. 32 BMICTOM COJIi CYyTTEBHUX BIIMIHHOCTEH HE
CTaHOBJIEHO, a ii BicoToK OyB Ha piBHI 1,98-2,11 %. O1xe 11 BUpOOHUIITBA BapEHO-KOITYEHUX
Kyps4uX BHpPOOIB B yMOBaxX HEBENUKUX MEPEPOOHHUX MIANPUEMCTB ONTHMAJIBHUM Oyne
3aCTOCOBYBaHHS TePMIdHOT 0OpOOKH y HacTynmHOMY pexumi: 20 xB. BapiHHs Ta 30 XB. KOITYEHHS.
Lle no3Bossie OTpUMATH MPOAYKTH 3 BUCOKHMMH OPTaHOJECNTHUYHHUMH MOKa3HUKAMH MPHEMHUM
TOBapHUM BUTJISZOM Ta MaKCHUMAaJbHO BUCOKHUM BHXOJIOM T'OTOBOIO MPOAYKTY, @ KOMYEHHS Ha
npoTs13i 40 XB. € HEIPUITYCTUMUM TaK K CYTTEBO MOTIPIIY€E CMAK MPOIYKTIB.

Knrouoei cnosa: xonuenns, m’sicHi npoOykmu, KYpAMuHd, opeaHOLenmuyHi NOKA3HUKU,
AKICHI XapakmepucmuKu.

Introduction. Historically, smoking food has been a part of humanity's life for many
centuries. Drying salted foods and then smoking them is a long-standing human tradition on all
continents. This is how people diversified the taste of food and extended its shelf life. Modern
people, despite the diversity of their diet, often eat smoked products because they have their own
special, unique taste (Lautenschlaeger, 2017; Fraqueza et al., 2020; Yin et al., 2021). Recently,
however, the issue of the safety of smoked products has become a very popular topic of discussion
between supporters and opponents of smoking (McDonald & Flavor, 2015; Lautenschlaeger,
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2017; Afé et al., 2021). In this matter, first of all, attention should be paid to the technology of
product manufacturing, because it is its violation or imperfection that leads to low-quality and
sometimes harmful to human health smoked products (Lautenschlaeger, 2017; Gomez et al.,
2020). Of course, smoked products cannot be classified as dietary foods, but moderate
consumption of a well-made delicacy is not harmful to health (Tsutsumi et al., 2020; Starski et al.,
2021; Bulanda & Janoszka, 2022). One of the most common is smoked chicken, and chicken meat
is one of the most common food products around the world and is used by almost all peoples and
cultures. Chicken meat is characterized by a fairly high protein content and low-fat content, which
in turn does not contain trans fats (Ismail & Joo, 2017). To create a high-quality food product, it
is very important to set the most optimal processing parameters, which will minimize all the
shortcomings that may arise during production and obtain a high-quality final product.

Relevance of the topic. The production of smoked products, both in Ukraine and abroad, is
a fairly profitable business and its production does not decrease from year to year. Large
enterprises and small private meat, milk, and fish processing shops are increasingly including
smoked products in their product line (Lautenschlaeger, 2017; Popova et al., 2020; ko Afé et al.,
2021). However, the question of choosing the optimal technology often arises. It is known that
there are several types of smoking, depending on the temperature regime and the method of
preparing the product directly for smoking (salting, drying, baking, cooking, cooling, etc.). It is
the observance of certain technological parameters that allows to obtain products of high quality
in terms of taste that do not contain excessive amounts of harmful substances (Yang et al., 2019;
Afé et al., 2021; Nizio et al., 2023). Of course, the quality of the finished product is also affected
by the type of wood used during smoking (Prudnikov et al., 2013; Hokkanen et al., 2018; Malarut
& Vangnai, 2018). The use of certain types of wood in combination with various technological
methods allows to obtain safe products with high taste properties (Min et al., 2018; Skaljac et al.,
2018; Pulji¢ et al., 2019). This is especially relevant and important for small private enterprises
that have rather simple non-industrial equipment and sometimes do not have professional
technologists on their staff. Unfortunately, a certain number of small enterprises during smoking,
in pursuit of the amount of product output, process speed and economic super-profits, neglect
compliance with the technology and, as a result, the quality of the final product deteriorates
(Malarut & Vangnai, 2018; Akakpo et al., 2020; Halagarda & Wojciak, 2022). It should be noted
that recently, more and more private producers have begun to return to the traditional classical
smoking technology and position their products on the market as natural, authentic (craft) and
traditional products. Unfortunately, such producers do not always avoid mistakes, because the
technology of smoking meat is very simple and unpretentious at first glance. Therefore, the issue
of developing the most optimal technology for the production of artificial cooked and smoked
poultry products in small enterprises is a very relevant and interesting issue.

Analysis of the latest research and publications. Many scientific papers in many countries
have been devoted to the production of smoked poultry products. This includes both industrial
technologies for manufacturing the product and the study of small-scale production (Adomeh,
2018; Akakpo et al., 2020; Cho & Choi, 2021; Murthy et al., 2021; Zhang et al., 2022; Ellsworth
et al., 2023). In addition, a lot of information is now available on the Internet that highlights the
experience of certain private owners who smoke the product at home using artisanal equipment.
Sometimes they give radically opposite recommendations that do not help to master the
technology, but are frankly confusing and harmful. Unfortunately, there are also not enough
recommendations from scientists on the optimal technology for the production of cooked-smoked
poultry products in small enterprises.

Aim of the study. The aim of the study was to establish experimentally the optimal
parameters of the technology for the production of cooked-smoked poultry products (wings,
drumsticks and thighs) in small enterprises using mini-equipment.

Objectives of the study. To determine the quality of cooked-smoked products made from
broiler chicken meat (wings, drumsticks and thighs) produced under different heat treatment
regimes.
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Material and methods of research. Experimental studies were conducted in the
laboratory of the Department of Processing Technology and Quality of Livestock Products of the
State Biotechnological University and in the laboratories of private processing enterprises. The
production of cooked smoked products (wings, drumsticks and thighs) was carried out using
chilled meat raw materials using the ANUKA smoker, manufactured in New Zealand.

All experimental samples of chicken meat were grouped by weight: wings 128-145 g
(136.43+0.8); drumsticks 139-155 g (146.93+0.9); thighs 188-204 g (196.96+0.8). Three groups
were formed, each group included 30 wings, 30 drumsticks and 30 thighs. At the first stage of the
experiment, group 1 was cooked for 10 minutes, group 2 - 20 minutes, group 3 - 30 minutes.
Cooking was carried out in open water, the temperature at the time of loading the raw materials
was 100°C. After cooking, the raw materials were cooled to a temperature of 20°C. At the second
stage of the study, each group was divided into three subgroups A, B, C with 10 wings, 10
drumsticks and 10 thighs in each. The products from each group were smoked hot (100°C):
subgroup A for 20 minutes, subgroup B for 30 minutes, and subgroup C for 40 minutes. The
general scheme of the study is shown in Fig. 1.

Preparing and trimming wings, drumsticks and thighs

v
Dry salting of raw materials
(2,5% salts by weight of raw materials) for 12 hours

4
Cooking raw materials in open water
(t of the medium at the time of raw material loading was 100°C)

3 v 5
group 1 group 2 group 3
cooking for 10 cooking for 20 cooking for 30
minutes minutes minutes
v v v
Cooling and drying the product
v

Hot smoking with alder wood at t 100°C

P T I S~ N

<« Subgroup A - smoking for 20 m
<« Subgroup B - smoking for 20 m
<« Subgroup C - smoking for 40 m
<« Subgroup A - smoking for 20 m
< Subgroup B - smoking for 20 m
<« Subgroup C - smoking for 40 m

<« Subgroup A - smoking for 20 m
“ Subgroup B - smoking for 20 m
<« Subgroup C - smoking for 40 m

Cooling the finished product and assessing its quality

Fig. 1. Technology of experimental production of boiled and smoked products.
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The quality of the finished product was evaluated according to the following indicators:
product yield, mass fraction of salt, product readiness for consumption, appearance, external
damage and color, consistency, taste and smell (tasting assessment was performed on a 9-point
scale).

Research results and discussion. Smoked chicken delicacies are among the most popular
types of poultry products. The assortment of smoked chicken products includes many groups: hot
and cold smoked, raw-smoked, boiled-smoked, baked-smoked, etc. (Yang, et al., 2019; Yin, et al.,
2021).

In the study, the production of cooked smoked chicken products consisted of the following
operations: preparation and cleaning of chicken, dry salting (12 hours), cooking (time, according
to the scheme), cooling and drying (2 hours), placing in a smoker, smoking at 100 °C (time,
according to the scheme), cooling to 20°C and evaluation of the quality of the finished product.
The profitability of any production depends on the yield of the finished product, so we studied
these indicators (Table 1).

As can be seen from Table 1, the yield of smoked products is within the normal range and
is: wings — 80.2-82.9%, drumsticks — 76.0-78.5%, thighs — 74.9-77.7%. In the comparison of
products by thermal time, the lowest indicators were for products from Group 3, and the highest
were for Group 1.

Of course, the yield of the product is important from an economic point of view, but the
main indicator of quality is its organoleptic evaluation. We investigated the quality of the finished
product according to the following indicators: product readiness for consumption, appearance and
damage, color, consistency, taste and smell (tasting assessment was conducted on a 9-point scale).
The data are shown in Table 2

According to Table 2, the products of group 2, subgroup B, had the highest total score.
They had the maximum score for all indicators. The products of group 3, subgroup A are slightly
inferior to them. That is, it can be stated that the optimal time for cooking boiled and smoked
chicken products is 50 minutes.

Table 1.
Yield of the finished product
Product Weight Weight of the F1n1shqd
Group Subgroup before product yield,
type . final product N
processing Yo
A wings 136,0+1.6 112.7+1.6 82.9
smoking for | drumsticks 145,9+1.6 114.5+1.5 78.5
20 min thighs 198.742.9 154.4+2.7 77.7
1 B wings 136.5+1.7 112.6+1.6 82.5
cooking smoking for | drumsticks 146.5£1.6 114.7£1.4 78.3
for 10 min 30 min thighs 199.1£2.9 153.94£2.7 77.3
C wings 138.0+1.7 113.4+1.5 82.2
smoking for | drumsticks 147.3+1.6 114.7+1.6 77.9
40 min thighs 196.2+1.4 151.1+1.5 77.0
A wings 136.1+0.9 111.3+1.1 81.8
smoking for | drumsticks 148.1+1.7 115.2+1.4 77.8
20 min thighs 196.6+0.9 150.4+1.0 76.5
2 B wings 137.2+1.5 112.1+1.3 81.7
cooking smoking for | drumsticks 146.8+1.7 113.9+1.6 77.6
for 20 min 30 min thighs 198.8+£2.5 151.8+2.1 76.4
C wings 138.4+1.8 112.7+1.7 81.4
smoking for | drumsticks 147.3+1.6 113.8+1.6 77.3
40 min thighs 196.8+1.3 149.8+1.3 76.1
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A wings 136.8+£1.4 111.5£1.3 81.5

smoking for | drumsticks 147.5+1.5 112.3+1.3 77.2

20 min thighs 196.1£1.6 149.2£1.6 76.1

3 B wings 139.4+1.4 112.9+1.2 81.0
cooking smoking for | drumsticks 146.8+1.5 112.4£1.6 76.6
for 30 min 30 min thighs 197.5+1.5 149.1£1.4 75.5
C wings 137.8+1.6 110.5+1.7 80.2

smoking for | drumsticks 148.3+1.2 112.7+1.1 76.0

40 min thighs 196.6+1.7 147.2+1.6 74.9

The tasters noted that products of all groups that were smoked for 40 minutes had a slightly
noticeable unpleasant bitter taste, which is unacceptable for production. It was also noted that the
products of the 3rd group of subgroup C were too dry, and the 1st group of subgroups A and B
were slightly damp and watery, sometimes with a pinkish tint, indicating insufficient time for heat

treatment.
Table 2.
Organoleptic evaluation of the quality of the finished product
) é -S P o
o o= *a Q % o
§* Sub Product § § s 3 2 <§ E @
= group > 12 g < .4 5 =]
O type = ‘g g ) = é g= 5
< | 82 O B 3
g &
A wings 7.3 7.5 8.3 7.1 6.8 7.7 44.7
.£ | smoking for | drumsticks 7.4 7.3 8.4 7.0 6.7 7.8 44.6
g 20 min thighs 7.6 7.1 8.2 6.9 6.7 7.8 44.3
. B wings 8.2 8.7 8.7 8.5 7.7 8.4 50.2
— & | smoking for | drumsticks | 8.2 8.6 8.7 8.5 7.7 8.3 50.0
.%‘) 30 min thighs 8.3 8.5 8.6 8.4 7.7 8.3 49.8
e C wings 7.5 9.0 87 | 7.5 80 | 85 | 492
8 smoking for | drumsticks | 7.5 9.0 8.7 7.5 7.9 8.5 49.1
40 min thighs 7.7 9.0 8.7 7.5 7.8 8.5 49.2
A wings 8.5 9.0 8.8 8.9 8.9 9.0 53.1
.£ | smoking for | drumsticks 8.5 9.0 8.8 8.9 8.9 9.0 53.1
g 20 min thighs 8.5 9.0 8.7 9.0 8.9 9.0 53.1
o B wings 9.0 9.0 9.0 9.0 9.0 9.0 54.0
a & | smoking for | drumsticks | 9.0 9.0 8.9 9.0 9.0 9.0 54.0
.%‘) 30 min thighs 9.0 9.0 9.0 9.0 9.0 9.0 54.0
) C wings 7.5 9.0 9.0 8.0 9.0 8.6 51.1
8 smoking for | drumsticks | 7.5 9.0 9.0 8.1 9.0 8.6 51.2
40 min thighs 7.6 9.0 9.0 8.1 9.0 8.7 51.4
A wings 8.8 9.0 8.9 9.0 9.0 9.0 53.7
.£ | smoking for | drumsticks 8.8 9.0 8.9 9.0 9.0 9.0 53.7
g 20 min thighs 8.8 9.0 8.8 9.0 9.0 9.0 53.6
0 B wings 8.9 9.0 9.0 9.0 8.7 8.7 533
en & | smoking for | drumsticks | 9.0 9.0 9.0 9.0 8.7 8.7 534
%D 30 min thighs 8.8 9.0 9.0 9.0 8.7 8.8 533
4 C wings 7.5 9.0 8.8 7.4 8.5 7.8 49.0
S | smoking for | drumsticks | 7.5 | 9.0 | 89 | 75 | 86 | 7.8 | 493
40 min thighs 7.5 9.0 8.9 7.6 8.6 7.8 49.4
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The appearance of the products also had some differences in color saturation. The most
pleasant in appearance were those that had been smoked for 30 minutes (Figs. 2, 3, 4). They had a
moderately pleasant color and good presentation.

Fig. 2. Cooked-smoked products, group 1, subgroup B.

Fig. 3. Cooked-smoked products, group 2, subgroup B.

Fig. 4. Cooked-smoked products, group 3, subgroup B.

During hot smoking, the product actively loses moisture and the salt concentration in the
product increases. As part of the study, we analyzed the salt content and found that its
concentration was within the normal range and amounted to 1.98-2.11%. The least salty were the

products of Group 1, subgroup A, and the highest salt concentration was in the products of Group
3, subgroup C, but the difference was not significant.
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Thus, for the production of cooked smoked chicken products from chicken carcass parts
on low-capacity equipment in small processing enterprises, the use of heat treatment in the
following mode will be optimal: 20 minutes of cooking and 30 minutes of smoking. This allows
to obtain products with high organoleptic characteristics, pleasant presentation and the highest
possible yield of the finished product.

Conclusion

1. For the production of cooked-smoked chicken products (wings, shaved and thighs) in
small meat processing enterprises using mini-equipment, it is advisable to use the following heat
treatment parameters: cooking the product for 20 minutes in open water or steaming at 100 °C,
followed by smoking at 100 °C for 30 minutes. These parameters allow to obtain products of high
consumer quality and with the highest possible yield of the finished product.

2. Smoking of cooked-smoked chicken products for 40 minutes (regardless of the time of
preliminary cooking) leads to a defect such as a bitter taste, which is unacceptable in a quality
product.
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