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SUMMARY

The purpose of this study was to verify the effect of according to recommendation of the effective legislation.
conventional air chilling associated to intermittent spray-The average values of carcasses weight loss of treatment
chilling treatment, on weight loss, physico-chemical andgroup were lower to the ones verified for the control group,
bacteriological quality of beef carcasses. Two plants ofin both plants, A and B, (P <0,001), showing a high economic
commercial beef slaughterhouse located in Goiénia angotential. As a conclusion of physico-chemical and
fiscalized by the Federal Inspection Service were used tbacteriological analysis results of water and meat samples,
develop the research. The spray-chilling treatment wa# is clear that the technology of chilling beef carcasses in
accomplished in an intermittent way, commanded by a&he conventional system associated to spraying did not
controlled logical program, with cycles of 90 seconds, ininterfere in the quality of meat, and it can become an analysis
intervals of 30 minutes, during the first 4 hours of the chilling object on part of official organs for sanitary regulation and
process. Physico-chemical and bacteriological analysigiscalization, for its definitive adoption.
were made in spray-chilled water and carcasses samples,
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RESUMO

EFEITOS DA ASPERSAO ASSOCIADA AO PROCESSO DE REFRIGERACAO CONVENCIONAL SOBRE A QUEBRA
DE PESO, QUALIDADE BACTERIOLOGICA E FiSICO-QUIMICA DE CARCACAS BOVINAS

O presente ensaio teve como objetivo verificar oda agua aspergida, conforme recomendacao da legislacéo
efeito do sistema convencional de refrigeracao associadovdgente. Os valores médios de quebra de peso das meias-
aspersdo intermitente de Agua gelada sobre as meias-cearcacas do grupo tratamento foram inferiores aos verifica-
cacgas bovinas, na quebra de peso, qualidade fisico-quindes para o grupo controle, na unidades de abate A e B
ca e bacterioldgica da carne. Foram utilizadas duas plantgs<0,001), indicando elevado potencial econémico. Da anéa-
de abate de bovinos localizadas na grande Goiania e fischise dos resultados bacteriolégicos e fisico-quimicos das
lizadas pelo Servico da Inspecéo Federal. A aspersdo famostras de carne e agua depreende-se que a tecnologia de
realizada de forma intermitente, comandada por um prograefrigeracdo de meias-carcacas bovinas pelo sistema con-
ma logico controlado, em ciclos de 90 segundos, em intervencional associado a aspersao nao interferiu na qualidade
valos de 30 minutos, durante as primeiras quatro horas dida carne e pode se constituir em objeto de andlise por parte
processo de refrigeracéo. Realizaram-se andlises bacterides 6rgéos oficiais de regulamentacéo e fiscalizagéo, visan-
I6gicas e fisico-quimicas em amostras das meias-carcacasle sua ado¢éo definitiva.

PALAVRAS-CHAVE: Aspersao de carcaga, quebra de peso, carcaca bovina.
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INTRODUCTION The spraying of carcasses in industrial plants,
during the conventional air chilling process, has the
larger purpose of decreasing weight loss. According

The main reasons for chilling beef carcasseso HEITTER (1975) the clor-chill system, introduced
quickly are the restriction of bacterial growth and theby the Swift and Company, involves the intermittent
need of meat industry to obey the establishedhlorinated water spraying on the carcass in
conditions for chilling. predetermined intervals, during the normal cycle of

WIRTH et al. (1981) indicated the following chilling. The use of this system intends to reduce the
techniques of conventional air chilling for carcassesweight loss due to evaporation, and bacterial
the temperature of chilling room must be between —tontamination.
°C and +1 °C, the relative air humidity between 85 KASTNER (1981) informed that bovine
and 90%, air velocity between 1 and 4 m/s, chillingcarcasses protected by cotton or shrouded and
time between 18 and 24 hours, and deep muscthilled overnight by the conventional system, lose
temperature at +4°C. The authors also indicated th&bm 0.75 to 2.0% of weight. According to ALLEN
for maintenance of chilling conditions, the ambientet al. (1987) and JONES et al. (1988) the carcasses
temperature in the chilling room should be from —1 taspraying during the conventional air chilling reduces
+2 °C, the relative air humidity of the air from 85 tothe weight loss due to the evaporation process in
95% and the air velocity from 0.1 to 0.3 m/s. 0.5to 1.5% during the first 24 hours post-mortem.

In South Africa, the regulation organs do not In agreement to JONES and ROBERTSON
stipulate the temperature after the carcasses af#988) the spraying or the water application over
chilled. However, it determines a minimum post-the beef carcasses in intermittent periods, was
mortem time chilling of 16 hours, under specific adopted by most of North America abattoir plants,
ambient temperature and air velocity. The aimwith the purpose of reducing weight loss during the
temperature in the beginning of the process canngeriod of chilling.
exceed 7°C, and in the terminal part of the chilling Without committing legal aspects, the spraying
process, it should be maintained between —1 anduring the chilling was adopted in 1987 by the major
+2°C. Besides, the medium air velocity on thepart of commercial beef slaughterhouse in the United
carcasses should be maintained above 0.75 m&ates, in order to reduce carcasses weight loss due
(STRYDOM & BUYS, 1995). to high air velocity, adopted in the conventional air

In Brazil, the newsletter 224/2001 of the chilling process (STRYDOM & BUYS, 1995).
Control of International Trade Division, of the JOHNSON et al. (1988) affirmed that the
Inspection of Animal Origin Products Department,intermittent spraying of cold water in beef carcasses
of the Agriculture and Provisioning Ministry deals with from 3 to 8 hours, during chilling, became norm in
the conventional air chilling in the following way: the the United States in commercial beef slaughterhouse.
maturation process consists of submitting theAccording to the authors, the United States
carcasses to an ambient temperature above +2°Bgriculture Department determinates that the
for a minimum period of 24 hours, in agreement tacarcasses weight after chilling cannot exceed the
the Directive 93/402 of the European Economicalveight of the hot carcass before the pre-washing.
Community (BRASIL, 2001). The process of spraying beef carcasses is regula-

During the air conventional chilling process of mented by the Directive 6330.1, of 5/26/1993, of
carcasses in the industry, some alterations of physic&# SIS - Food Safety and Inspection Service (FSIS,
chemical or biological nature can occur. The2002).
evaporation weight loss phenomenon, that can JONES and ROBERTSON (1988) apud
overcome 2.5%, builds up one of the mostimportanGREER et al. (1990) informed that the spraying
modifications for the industry and distributors, due toconstitutes an approved, practical and economical
its economical aspect (PARDI et al., 1993). way in which the Canadian meat industry could
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minimize evaporative weight losses, withoutslaughterhouse located in Goiania city, both fiscalized
compromising the carcass quality. by the Federal Inspection Service— FIS. Two different
GREER et al. (1990) reported that the weightestablishments were used to reduce possible effects
loss of beef carcasses chilled by the conventiondihked to the individual characteristics of slaughter.
process, in the first 24 hours, it was significantly In the period from 3/21 to 4/25/2000, the
reduced (P < 0,001) from 1.33 to 0.28%, when thexperiment took place in the unit A, and, from 3/7 to
spraying was associated to conventional air chilling4/26/2001, in unit B. The experiments were inspected
In relation to the bacteriological quality of inthe commercial beef slaughterhouse by the FIS.
spray-chilled carcasses, GREER and DILTS (1988) Spray-chilling system
informed that in some circumstances the spray-chilling A group of nail-parallel PVC pipes was used
lightly reduced the bacterial count. GREER andn the chilling room, with beaks adapted to promote
JONES (1997) observed that in comparison tepraying of water previously chilled to a maximum
conventional air chilling, spray-chilled carcasses byemperature of +2°C on the carcasses sides.
4, 8, 12 or 16 hours did not present effects on The spraying was developed in an intermittent
anaerobic bacteria growthlongissimus thoracis way, during the conventional air chilling process,
muscle storaged for 2, 16, 30 or 44 days at +2°Commanded by a controlled logical program, in cycles
and under vacuum package conditions. of 90 seconds, in intervals of 30 minutes, for 4 hours,
GREER et al. (1990) studying the effect of with counting of time started when the chilling room
spray-chilling on bacteriological quality and shelf lifed was closed.
of carcasses and beef cuts, verified reduction in the
initial bacterial load. CARCASSANALYSIS
GREER and JONES (1997) verifying the
quality and the bacteriological consequences ofthe ~ Carcasses were randomly sampled, being 61
spray-chilling on the beef carcasses, affirmed thagide-carcasses for the treatment group and 61 for
except for the color, the meat quality was not affectegontrol group in unit A, and 72 for each group in unit
by the process, that lasted from 4 to 16 hours. Thu8. The carcasses were submitted to sampling in
marbling score, loin eye area, pH after 24 hoursalternate days, being 10 of each group per day.
moisture percentage, sarcomere lengths and the shear  The weighing of hot carcass sides was made in
values were not different (P>0,05) for spray-chilledscale with sensibility of 100g, used in the abattoir
and conventional chilled carcasses. normal flux in unit A and 5009 in unit B. The carcass
Considering the importance of this theme, thesides were again weighted after the process of chilling
inexistence of national data bank that could suppoit temperatures of approximately 0°C + 1°C, for 24
adecision process of the regulation and fiscalizatiohours.
organs, as well as, from the businessmen ofthe area  Samples for bacteriological analyses were
in the Goias State, about the installation of sprayingbtained by the smear swab technique in surface, using
system of carcasses during the chilling, the presemaetallic cast of 100 ctapplied in three different
assay intended to verify the effect of the conventiongboints at the carcass side, outside round, loin, and
air chilling system associated to the spraying beeghoulder, in unit A and, in only one point of the
carcasses on the weight loss and in the physic@arcass side, outside round, in unit B. In unit A, the
chemical and bacteriological quality of the carcasseshree points constituted an only sample.
The physico-chemical analysis was made from
MATERIAL AND METHODS samples taken off portions of diaphragmatic muscle
tissue, the thin skirt, of the hot carcass side, and after
The experiment was developed by the Cenchilling. The taken portions were conditioned properly
tro de Pesquisa em Alimentos — CPA — of the Escadh identified individual plastic bags. So, they were
la de Veterinaria da Universidade Federal de Goiasonditioned immediately in cooler boxes containing
in two different units of commercial beef recyclable ice,and sentdirectly to the laboratories of CPA.
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PHYSICO-CHEMICAL ANALYSIS analise microbioldgica para aliment@BRASIL,
DETERMINATION OF THE PH 1999).

The determination of the pH was made with a WATER ANALYSIS
pHmeter HANNA, model HI 8314, through
introduction of the eletrode in a depth of Water samples were taken in asepsis condition,
approximately 3 cm, in the muscular portion of thein alternate days, according to the sampling of the
longissimus dorsf the carcass side, hot and chilled,carcasses, 6 water samples of the aspersion system
in the region of the 6th lumbar vertebra. Momentsn unit A, and 7 in unit B. The system was switched
before the use, the equipment was calibrated witbn and, after the approximate time of one minute,
buffer solutions of pH 7.0 and 4.0. the samples were taken in sterilized individual flasks,
close to the spraying beaks, and sent directly, under
DETERMINATION OF WATER ACTIVITY condition of refrigeration, to the laboratory of CPA.
Samples of approximately 5g were taken off
the portion of the diaphragmatic muscle tissue of the PHYSICO-CHEMICAL ANALYSIS
carcass sides, hot and chilled. These samples were TEMPERATURE OF SPRAIED WATER
analyzed for determination of water activity using the
equipment THERMOCONSTANTER, model TH The temperature of the water taken in the exit
200, of NOVASINA, according to the of the spraying beak, was evaluated using an
manufacturer’s recommendations. Inconterm thermometer, with graduation from —10°C
to +100°C, in unit A; and, in unit B, a Digital LCD
DETERMINATION OF MOISTURE Multisystem thermometer, with graduation from -50
°C to +150 °C.
Moisture of the samples taken off the carcass
sides, hot and chilled, was determinated according FREE CHLORINE DOSAGE
to the methodology describedMétodos analiti-
cos oficiais para controle de produtos de origem In this analysis, 6 samples of water from the
animal e seus ingredient@3RASIL, 1981). spraying system were used at unit A, and 5 samples
from unit B. The employed method was the
BACTERIOLOGICAL ANALYSIS colorimetric process of O-toluidin, and the reading
was made in a spectrophotometer at 465 nm,
The swabs employed in the collection ofaccording tdviétodos analiticos oficiais para con-
samples for the smear technique in surface wergole de produtos de origem animal e seus ingre-
placed in tubes containing 5mL of peptone watedientefBRASIL, 1981).
0.1%, and led to the laboratory of microbiology of
CPA. BACTERIOLOGICAL ANALYSIS
With the intention of monitoring both groups of
the experiment, control and treatment, in relation to The SPC and the MPN of total and fecal
the indicative microorganisms, the following analysescoliforms were made, according to APHA (1995).
were made: Count of aerobic psychrotrophic
microorganisms, Determination of the Most Probable STATISTICAL ANALYSIS
Number (MPN) of fecal coliforms and Standard Plate
Count of aerobic mesophilic microorganisms (SPC). The average values and standard error were
The SPC was made in 14 samples from unit A, andalculated for the studied variables, except the values
in all samples from unit B. of the average corresponding to the physico-chemical
All the bacteriological analyses were madeanalysis of water. In the comparison of the averages,
based on methodology describedétodos de it was used the Studenttstest, and for some
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variables, the logarithmic transformation of the origi-the treatment group. This was already waited, having

nal data took place. in mind that the muscular, fat and conjunctive tissues
lost less water by the evaporative process.
RESULTS AND DISCUSSION Complementary studies are necessary, but the

moisture seems to be a good pattern of the control of
In Table 1, the average and standard errorbeef carcasses spray-chilling process.

values, that were obtained for the variables weight, In relation to water activity, the average values
pH, water activity and moisture, in the commercialobtained for the two groups of unit A, although the
beef slaughterhouse units A and B are distributed. likeness, showed significant difference (P < 0,05).
is noticed that in the units A and B, the averages of he average values obtained for the two groups of
the variables weight and pH, in control and treatmerinit B, did not present significant difference (P > 0,05).
groups, did not present significant difference (P 3t was not found in the consulted literature, studies
0,05). On the other hand, in the two units, thehat could support the discussion of the presented
averages obtained for moisture, were significantlyesults.
different to each other (P < 0,05), being higher for

TABLE 1. Distribution of average values obtained for the variables weight, pH, water activity and moisture, in the units A
and B.

Variables Parameters Unit A UnitB

Control Treatment Control Treatment

HCt cc HC CcC HC CC HC CC

Weight (kg) Average 125.92 124.17 12565 124.50* 12190 120.01* 12134 120.172
Standard Error 153 1.48 1.90 1.48 1.82 1.79 177 174
pH Average 6.72 5932 6.68 5.922 6.63 5.792 6.67 5.752
Standard Error 0.03 0.04 0.03 0.04 0.03 0.03 0.04 0.02

Water Activity Average 0.97 0962 0.97 0.97 0.95 0.952 0.95 0.98
Standard Error 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Moisture (%) Average 77.65 73.702 76.78 76.17 74.39 71.322 7454 B.64
Standard Error 0.25 0.38 0.32 0.39 0.21 0.40 0.28 0.30

1 HC: Hot Carcasses
2 CC: Chilled Carcasses
a Average followed by same letter in the line, in the same unit, don’t have significant difference to each other (Student's

Test, P>0,05).

The careful analysis of the data presented in The American directive and also the Canadian
Table 1 reveals that complementary studies shoulestablishes sampling plans, looking for the control of
be made with the purpose of subsidizing the officiathe process in the part of the Inspection Service. Si-
organs, aiming the regulation of the process of spraynilar plans could be elaborated and regulamented
chilling. However, the importance of the continuousconsidering the peculiarities of the national industry.
monitoring of the system must be emphasized, With the main purpose of helping the Inspection
considering that each commercial beefService inthe control of the process, it is suggested
slaughterhouse unit possesses its own characterbe installation of an electronic seal in the controlled
related to hygiene, crew, physical structure andbgical program, hindering possible alterations in the
equipments. programming previously regulamented.
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The average weight values of hot and chilledcarcasses reduces the weight loss due to evaporation
carcass from the control and treatment groups, gzocess in 0.5 to 1.5% in the first 24 hours. The
well as its differences or weight loss, are in Table 2average values of weight loss in the treatment group,
The evaporation weight loss verified in the controlin both units, also agree with GREER et al. (1990).
group of units A and B, 1.39 and 1.54%, respectively, It is known that the conventional chilling
is below the described values by PARDI et al. (1993)process associate to spraying of cold water on the
that mentioned weight loss above 2.0%. Howevergarcasses sides, presents advantages not only to the
these values are inside the limits from 0.75 to 2.0%gecrease of the weight loss, but also in the increase
pointed for KASTNER (1981) for beef carcassesof velocity of temperature decrease of the carcasses
chilled by the conventional air system. sides, what contributes in some conditions to reduce

Itis observed in Table 2 that the average valuegrowth and, consequently the bacterial count
of weight loss in the treatment group were lower tGREER & DILTS, 1988).
the ones verified in the control group, in both units. The bacteriological results from the carcasses
The difference observed in the weight loss amongides are in Table 3. Itis verified that in unit A, the
the units A and B, in the chilled carcasses, 0.39 angverage values of the SPC and counts of
0.96%, respectively, can be related to the fat thgisychrotrophic microorganisms, as well as the
was covering the carcasses, besides the charatetermination of the MPN of fecal coliforms, in swabs
teristics of relative air humidity and air velocity in the of the carcasses sides, did not differ to each other in
chilling room of each unit. a significant way (P > 0,05). The values, that can be

Itis verified, in Table 2, the existence of highly considered low, allow us to infer that the carcasses
significant difference (P < 0,001) between the weighsides of the control and treatment groups of unit A
loss of the control and treatment group, in both unitsshown satisfactory hygienic conditions. These results
This means that the process of spray-chilling bediind back-up in GREER and JONES (1997) that,
carcasses can be considered advisable in economistlidying the bacteriological quality of sprayed beef
terms. Making a projection for unit A, that had weightcarcasses, affirmed that it was not affected by the
loss reduced from 1.39 to 0.39%, considering the@rocess from 4 to 16 hours.
slaughter of 600 animals/day, with average weight of In unit B, the average values of SPC and
125kg/hot carcass side, the following situation wouldpsychrotrophic counts, from swabs of carcasses
happen: loss of 2,085 kg due to the weight lossides, presented a significant difference to each other
caused by the conventional air system, in oppositiofP < 0,05), showing a high decrease in the average
to only 585 kg lost, using the spray-chilling systemuvalues of the treatment group. The average values of
In other words, unit A would stop losing 1,500 kg/determination of NMP of fecal coliforms, in both
day. groups, did not show a significant difference to each

The evaporation weight loss verified in the other. The average values verified in unit B, for the
treatment group of unit B, 0.96%, is in agreementhree variables, can also be considered low, and show
with information of ALLEN et al. (1987) and JONES the good hygiene conditions that prevailed in the
et al. (1988), which informed that spray-chilling of moment of the slaughter.

TABLE 2. Average values of weight and of its differences obtained for hot and chilled carcasses from the control and
treatment groups, in the units A and B.

Unit Control group Treatment group
HC ceC Difference HC CcC Difference
kg % kg %

A - Average values 125.92 12417 178 1.39 125.00 12451 049 0.39

B - Average values 121.90 120.01 1.88 154 121.34 12017 117 0.96

1 HC: Hot Carcass

2 CC: Chilled Carcass

¥Values followed by different letters in the line, in the same unit, differ to each other significantly (Stu@estss P < 0,001).
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TABLE 3. Distribution of the average values of SPC, psychrotrophic counts and MPN of fecal coliforms, from swabs of
carcass sides of units A and B.

Variables Parameters Unit A Unit B
Control Treatment Control Treatment
CQt CR2 CQ CR CQ CR CQ CR
SPC (CFUlcr)  Average 875 17362 1940 2248 999 116.192 2260 16.23
Standard error  5.02 8.12 7.63 1412 114 82.91 8.15 413
Psychrotrophic
(CFU/cn) Average 7.79 9.232 215 5.092 77.34 21,460.672 363 2.99
Standard error 4.09 472 0.68 1.46 75.69 21,428.12 128 1571
NMP of fecal coliforms
(germs/crd) Average 3.03 3.002 302 3.00? 0.45 0.36?2 0.33 0.312
Standard error  0.02 0.00 0.02 0.00 0.13 0.06 0.02 0.01

1 HC: Hot Carcass

2 CC: Chilled Carcass

a Average followed by same letter in the line, in the same unit, don't differ to each other significantly (Stubtesit's
P>0,05).

TABLE 4. Average values of free chlorine dosage, temperature determinations and bacteriological indicators of spraye
water quality, in units A and B.

Unit Free chlorine emp. SPC ®tal coliforms  Fecal coliforms
(mg/L) (°C) (CFU/mL)} (germs/100mL) (germs/100 mL)
A- Average values 153 2.38 508.33 3.22 3.00
B- Average values 0.78 255 5.00 0.30 0.30

1CFU/mL.: colony forming unit.

From the analysis of Table 3, it can be inferrecof free chlorine dosage came inside the limits specified
that the conventional process of chilling associatetdy the companies, in other words, 0.5to 1.5 mg/L,
to the spraying of the carcasses, and the gooalthough the national patternis 1.0 mg/L (BRASIL,
conditions of hygiene of the establishments beforel 997). However, some samples provided inferior in-
during and after the slaughter contributed to thelividual values to the minimum limit, and others to the
obtainance of counts and determinations of indicativenaximum.
microorganisms that can be considered low. It is It is also noticed in the Table 4 that the average
noticed that the spraying process did not commit thgalues of water temperature were above the value of
bacteriological quality of the meat, providing the +2°C, specified by the companies, indicating that the
opposite, better quality than in the carcasses thatater temperature control should deserve more
were not sprayed. Such fact can be mainly relatedttention on the part of the commercial beef
to the effects of the superficial wash, and to the wateslaughterhouse.
quality. The water bacteriological analysis used in the

In Table 4, there are the average values of freaspersion system of unit B revealed average values
chlorine dosage, temperature evaluations anthat can be considered low, and in agreement with
bacteriological indicators of the sprayed water qualithe national patterns, in other words, 500CFU/mL
in units A and B. Itis noticed that the average resultto the SPC, and 23 germs/100 mL for MPN of total
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and fecal coliforms (BRASIL, 1997). In unit A, the analiticos oficiais para controle de produtos de

average value of the SPC came lightly above thanrigem animal e seus ingredientes —limétodos

what is recommended by the effective legislation. fisicos e quimicos. Brasila, DF: Ministério da Agri-
Itis suggested that the good bacterial qualitycultura, 1981.

ofthe water aspersion system should be COnSiOIer(;"I?(zleASIL Ministério da Agricultura e do Abasteci-

extremely important, with the purpose of avoiding the 0 Requl o0 del 50 Industrial
contamination of the carcass sides and to helpt%‘en 0.regulamento de Inspecaoc Industrial €

reduction of bacterial population during the proces anitaria de Produtos de Origem Animal.
ofchillng hop gthep ISPOA . Decreto n° 30.691 de marco de 1952,

alterado pelos Decretos n° 1.255 de 25/6/62, 1.236
de 2/9/94, 1.812 de 8/2/96 e 2.244 de 4/6/97.

CONCLUSIONS
Brasilia, DF: Ministério da Agricultura e do Abaste-

In the conditions in that the present assay wa§'mento, 1997.

led, itisended that: BRASIL. Ministério da Agricultura e do Abasteci-
« although the weight average of the carcasgento. Secretaria de Defesa Agropecuéria. Depar-

sides between the control and treatment groups i@mento de Defesa Animal. Coordenacéo de Labo-
both units has not presented significant difference, ¥atério Animal. Métodos de analise

was observed that there are an remarkable differencggicrobioldgica para alimentos Brasilia, DF: Mi-

in the average reduction of weight loss, indicatingistério da Agricultura e do Abastecimento, 1999.
potentially economic advantages of the conventional o . .
process of chilling associated to spraying; BRASIL. Ministério da Agricultura e do Abasteci-

«the conventional process of chilling associatednento. Secretaria de Defesa Agropecuaria. Depar-

to spraying the beef carcass sides, did not chang@mento de Inspecéo de Produtos de Origem Ani-

the physico-chemical quality and provided a reductio@!- Diviséo de Controle de Comércio Internacio-
Of counts and determinations Of bacterio'ogica|nal.C|rCU|ar 224/2001 BI’aSI|Ia, DF: Ministério da

indicators of meat. Therefore, it could constitute arf\dricultura e do Abastecimento, 2001.

analysis object on the part of the official organs OfFSIS.Carcass spraying during chilling Available
regulation and fiscalization, seeking for its definitive; . <http:// fsis.usda.gov/OPPDE/rdad/

adoption. FSISDirectives/FSISDIr6330.1.pdf.> Captured in:
14jun. 2002.
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