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Spiral plate method?

Journal of BacteriaApplied 1911, 43, 149-157 Assessment of Circle Plate Makers for Enumeration of Micro-organisms in Foods B. JARVIS, V. H. LACH AND J.M. Wood Microbiology Secretary, Leatherhead Food RA., Randalls Road, Leatherhead, Surrey KT22 7RY, England Received 7 March 1977 and received 13 April 1977 Statistically
based comparisons of five methods of luring bacteria in food have been implemented to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker
(Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) to assess the potential
application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al. 1973) which is required to assess the potential application of Spiral Plate Maker (Gilchrist et al.
1973) which is required to reduce by the cost involved in quantitative budgets of micro-organisms that are powerless to advance in food. Spiral Plate Maker's achievements were compared to three conventional methods (pour plates, surface deployment plates and drop-outs) for inspection of four types of food by four different controllers.
Variance analysis showed no difference between methods at the 5% stage even though some remote interactions occurred. The multiplication of regression and correlation between various methods is very significant and the decisions obtained by the circular plate method are within the error limit for traditional quantitative methods. The
method of circular plates, in many cases, can be replaced by the benefit of any other method for quantitative budgeting of advanced micro-organisms in food. Labor needs to collect micro-organisms with a circular plate method of only 31% of what is required for a conventional method. In addition a large savings of materials has been
achieved. TRADITIONAL METHODS for advanced micro-organism budgets, e.g. pour plate methods or surface plates, are both labor intensive and expensive in materials. A large part of the effort used on the bench lies in the provision of disbursements from samples and inoculations of various disbursements to or into the cultural
medium. A lower but significant amount of effort is involved in providing a sterile media and culture before the actual budget. The drawback of traditional methods lies in the repetitive nature of the work and it is not thought that microbiologists have long sought ways to mechanically engineer advanced thought. One of the more interesting
approaches to this problem is Trotman (1971) which predicts a system in which the inoculum can be mechanically deployed on the surface of the pinggan in order. This device may replace hand-donating techniques to obtain remote colonies but the use of the inokulum to the surface so as not to be executed quantitatively and it does not
justify the budget of the number of units forming colonies in the inokulum. Trotman's device is best suited for genuine cultural seclusion, a task that forms most of the work of the medical microbiology laboratory. A device more in line with quantitative work that occupies many food microbiologists' efforts by Gilchrist et al. (1973). The device
deposits a small and standard inoculum on the surface of the plate so that it rotates through theongong scam. The sluse moves from center to edge of the spinning plate producing spiral tracks; At the same time, the amount of inoculum sent to the surface continues to decrease and the quantity of inoculum deposited on any given area of
the plate is known. After the incubation of any plate area with a discrete colony can be used (1491 150 B. JARVIS, V. H. LACH AND J.M.<4>. WOOD for calculation of micro-organism concentration in inocullum. The system allows estimated microbial concentrations in various approximately three orders of magnitude, for example 6 x lo2 -
6 x lo5 or lo3 - lo6 c.f.u. ml-', without recourse for sample-serial dilution and only using a single storage plate for each sample. For calculations that exceed these values, previous dilution of the sample is necessary. Spiral Plate Maker has clear potential to reduce labor costs and materials incurred in carrying out viable counts, but value
only if it can produce results that compare accuracy and reliability with those obtained by conventional viable count methods. In the initial assessment of Spiral Plate Makers in the aerobic and anaerobic count of this laboratory on various foods and other samples compared with drop count. In each calculated situation is well related and
different from no more than the kO.5 log cycle. Further comparisons were made in the United States (Donnelly el al. 1976; Gilchrist et al. 1976). The objective of the work reported here is to carefully evaluate the potential of spiral plate methods for the accumulation of viable micro-organisms in food. Spiral Plate Maker's Materials and
Methods* (Plate 1) obtained from J. E. Campbell, 16 18 Dell Terrace, Cincinnati, Ohio, USA (current supplier: Spiral System Marketing, 1200 Quince Orchard Boulevard, Gaithersburg, Maryland 20760, USA). The schematic diagram (Fig. 1) reflects the operating mechanism. Petri's dishes of standard diameter 9 cm (Sterilin Ltd.) were
used throughout the work. The medium culture of The Request Plate (Oxoid) is used for the number of viable bacterial counts. The plate was poured on a careful surface and allowed to set it completely before handling. The prepared plate was dried overnight on 37 OC with a lid in place. For pour plate method to be highlighted in 200 ml
of volume in screw-capped bottles and have been carefully teased to 45 O k 1 OC before use. Sample preparation of Food samples is provided with food stomach logs with 90 ml f strength of Ringer solution containing 0.1% (w/v) peptone (RP) for 30 s. In an experiment in which four operators have tested similar samples, the above
quantity has quadrupled and homogenate divided into four equal parts. Serial decimal dilution of homogenates has been provided in the RP solution for lo-'. When is when is the plating method is used, all twisted dilution. Only homogeneate 1/10 and 1/100 dilution are coated on Spiral Plate Maker. I/lOO dilution is only necessary for
samples that are expected to have a very high count of &gt; lo6 colony formation unit (c.f.u.) g-l. After the inoculation plate is collected aerobically at 30 OC for 3 d. Now available from Don Whitley Scientific, Shipley. Yorks, U.K. PLATE 1. Spiral Plate Maker. Bact. f. 150 FOOD CIRCLE PLATING 151 cam Mobile micro-dispensing I
Rotating desk Fig. 1. Spiral Plate Maker Mechanism. The design of the Investigative experiment was designed as a multifactorial experiment to compare the results obtained by some operators, using various food samples and estimate methods. Four operators tested five samples per four types of food with five methods of posting. Three
of the operators were experienced microbiologists but the fourth was somewhat inexperienced. The types of foods used are: sausages, chilli beef, coleslaw, and pasteurized cream. All samples were purchased from the local grocery store. The method of plating is: (1) pour plate method (Thatcher &amp; Clark 1968); (2) 0.1 ml surface
dispersal plate method (Thatcher &amp; Clark 1968); (3) decrease count (Miles &amp; Misra 1938); (4) spiral plate method (Gilchrist et al. 1973); (5) Spiral plates from (4) were discovered by a single operator. The last method is included to assess the extent to which spiral plate results will be influenced by the selection of calculatable
areas on the plate, since, unlike conventional methods, only part of the colony on each plate is calculated. The area selected for the calculation is subject to a certain amount of interpretation by the operator. Colony count changes (as log,, c.f.u. g-'&gt; subject to computer analysis of variances and regression. The correlational cessation
between results is also determined. The analysis of variance results on the method of estimating micro-organisms in Food Table 1 shows the overall colony range and count means that obtained by each method when five samples per four food products are analyzed by four operators. Analysis of variances of all three factors (methods,
operators and sample types) with 152 B. JARVIS, V. H. LACH AND J.M. WOOD TABLE 1 Comparison of total viable counts on four food products determined by Jive methods Mean* (and range) logs,, colonial count (c.f.u.g') determined by r pour surface drop spiral recounted product samples plate spread plate spiral plate Sausage 5
7.26 Minced beef 5 7.55 Cream 5 5-95 Coleslaw 5 3.86 (6-03-8.96) (7.18-8.06).00-7.66) (3.13-4.49) 7.32 (5.88-9.17) 7.62 (7.1 7-8.23) 6.01 (3.90-7.83) 3.91 (3.90-7.83) 3.91 19471) 7.19 (5.83-8.86) 7.54 (7.03-8.11) 6.00 (4.11-7.53) 3.85 (3.15-4.73) 7.30 (6.2-9.25) 7.45 (6.86-8.26) 6.08 (4.18-7.5 1) 4.05 (3*45-4.76) 7.27 (6.3 2-8.5 8) 7.48
6.14 (4.00-7.45) 4.02 (3.45-4.76) *Each mean value is the average for five samples examined examined parallel by each of the four operators. Test replication shows no significant statistical difference between methods at a probability level of 5% (Table 2). There is no significant difference between the operator nor the interaction. The
difference in min log ,,, colony count is good in arbitrary limits k 0.5 1og.cycle. Advanced analysis of variances for certain types of foods indicates some interaction methods of x operators, but this is of low importance. The determination of the difference between operators for certain foods indicates only the difference in low magnitude. For
example, with beef cimbong's variance operator (S2) is 0.0024 (pour plate), 0.0172 (surface spread), 0.01 18 (drop.count), 0.0088 (spiral plate method) and (0.002 (spiral plate rediscovered by a single operator). Similar variances are seen for other foods. Although such variants should be interpreted with caution, the operator's errors in
spiraling and calculation operations are no worse than those found to be using conventional methods. TABLE 2 Analysis of variance of loglo bacterial colony counts on four foods analysed by four operators using five methods, with replication of samples Degrees of Corrected Mean Parameter freedom sum squares square F value Method
(M) Operator (0) Sample Type (S) MxO MxS oxs MxOxS Residual 4 3 3 1 1 2 12 9 36 3 20,454 0.840 805.652 1.593 1.256 0.63 1 0.0.990 274.965 0.114 0.280 268.551 0.133 0.105 0.070 0.0 28 0.859 0.133 0.326 312.632* 0.155 1.170 0,081 0.033 Total 399 1086.381 - ~ ~~~~~ ~ ~ * Significant at P &amp; 0.01. Vo symbol, not significant
(P&gt; 0.05). FOOD CIRCLES 153 Regress ion analysis of wet betting meets hods Results each method is drained by regression against results obtained on all other methods. The cocaine of regression and correlation between all methods along with standard errors of regression cocaine is presented in Table 3. TABLE 3 Regression and
tent correlation for each method pair* Method 1 Spread Spread Drop Circle Method 2 Spread Spiral Recount Recount Drop Spiral Regression Coefficient 0.988 1.001 1 *050 1.056 1.010 1.055 1.059 1.034 1.037 0.0988 0.030 0.010 -0.3 6 6 -0.0.0415 -0.001 -0.355 -0.393 -0 .285 -0.316 0.063 0.014 0.018 0.023 0.020 0.014 0.023 0.0 23
0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.0021 0.021 0.021 0.0210.024 0.023 0.018 ~~ Multiple correlations 0.99 0.99 0.98 0.99 0.99 0.98 0.99 0.98 0.99 * Data from Table 1; n = 80. I Log,, cfu g-I by testing
Melhod Fig. 2. Regression lines for microbiological enumeration methods. Regression of data from the pour plate (Y) on: A, surface spread (Y = 0.988X + 0-030); H, Miles &amp;&amp; Misra method (Y = 1.001 X + 0.010); 0, spiral plate method (Y 1,050X - 0.366); 0, the method of the circle plate (re-found) (Y= 1,056X- 0.415). 154 B.
JARVIS, V. H. LACH AND J.M. WOOD Fig. 3. Eye persistence experiments on regression lines for the method of pour plate pour on the spiral plate (X) (Y = 1 . OSOX - 0.415). For all methods tested the regression line fits almost ideal for the expected line (Fig. 2). Minor discretions occur at low levels of counts for spiral plate data
compared to pour plate data. The distribution of results obtained by the pour plate and the spiral plate method on the regression line calculated in Figure 3. Comparison of labor and material requirements for miles &amp; Misra methods To carry out 100 colonial counts with spiral plate method requires only 3 1% of the labour needed for
drop count method which is a method routinely used in this laboratory (Table 4). The biggest difference in labor requirements is on the TABLE 4 bench estimates carried out by spiral plate and method of decreased count comparison of labor requirement for 100 aerobic count Operator Count (h) A I, \ Labour Method Support* Total Labor
bench (XI Drop count 6.5 16.5 23.1 I00 Spiral Plate 2.2 5.0 1.2 31 * Preparation of cultural media, dilution, sterile apposures, etc. 1. Preparation of homogenates and dilution; media inoculation; transferred to and from the incubator; counting colonies; disposal of used tools and materials. FOOD SPIRAL PLATE 155 although the simplicity
of spiral plate methods is also shown in the reduction of support services. In addition to these labor savings there are also great savings in ingredients namely the media, Petri dishes and pipettes. The objective discussion of this work is to determine whether Spiral Plate Maker can replace the method currently used for the estimated viable
micro-organism in food. It has been shown (Gilchrist et al. 1973) that spiral plates and pour plate methods can produce comparable results for the pure culture of some micro-organisms and for inoculation milk and cream samples. It has recently been shown that spiral plate methods can be replaced for pour plate methods in raw milk
analysis (Donnelly ef al. 1976). The results of the present study show that for the examined samples Spiral Plate Maker can replace any other tested method without producing different results for practical microbiological purposes. Analysis of basic statistics shows that there are no significant differences between the results generated by
different methods. Our results confirm and extend those reported by other employees who have compared spiral plate methods with conventional methods (Gilchrist et al, 1973, 1976; Donnelly er al. 1976) but disagreed with Ruosch's findings (1976). Ruosch. which also compares spiral plate methods with conventional methods for the
accumulation of viable micro-organisms in chilli meat and in sausage emulation, finding that spiral plate methods produce statistical results differently than those by pour plate and drop count method. It's not currently to determine the reason for this difference. Regression analysis shows that at low pollution levels (e.g. 103-104 c.f.u.
higher counts are slightly expected from the spiral plate method than the pour plate method. For example the lo4 c.f.u. g. calculation by a spiral plate is expected to be equivalent to a count of 6.8 x lo' c.f.u. g-I. Such differences are good in commonly accepted tolerance for the method of microbiological colony enumeration. However, keep
in mind that in the present study the preparation of initial samples is common to all methods and operations. The preparation of individual samples may be expected to increase the observed variance. Options by different operators of suitable spiral plate where to perform colony counts do not pose significant statistical differences between
results, although the operator variance is lower for the found plate. This indicates that the plate provided by some operators gives a consistent count for individual samples. Spiral plate methods have many advantages that recommend their use in routine laboratories. The machine is small and strong; it requires very little operator training
and, once trained. operators can system the plate/h 50-60 which is close to the maximum capacity of a single machine. It seems quite worthy for a single operator to double this rate with the use of two machine sync as suggested by beginners. The problem that may arise in the use of spiral plate methods is that the efficiency of methods
can pose a large number of plates for manual calculation. To reduce situations such as laser-based automated colony counters have been developed specifically for use with spiral plates (Model 500 Bacterial Colony Counter, Spiral Systems Marketing. 1200. Quince Orchard Boulevard. Gaithersburg. Maryland, 20760, 156 B. JARVIS, V.
H. LACH AND J.M. WOOD U.S.A.). This was assessed also by us (Lach &amp; Wood, unpublished data) and did not produce significantly different results than those obtained by manual calculations of spiral plates. The only problems faced in the use of Spiral Plate Maker in the present study are occasional contributors of sylus by large
suspended food particles. This is only overcome by sowing the net into a simple installation on the inocullum delivery system and flushing fluid through a current tube. Expected problems damage to the surface of the soft agars, e.g. Tetrazolium Glucose Agar or Malt Extract Agar at a low pH, did not occur in any of the various selected
media tested in the initial study, although it was found that uneven or very dry plates provoked poor approximate limits using spiral plate methods were 103-106 c.f.u. ml-suspension (Gilchrist el al. 1973) with a Petri plate of 9 cm. The upper limit can clearly be extended by sample dilution, the lower limit is set by the amount of inocullum
that can be used for the medium. By increasing the size of the inocullum and/or dimensions the range plate can be extended to 5 x 102-5 x lo6 c.f.u. ml-I. The sensitivity of this method will be greater for liquid foods, for example milk, than solid foods that must be inseminated in liquidity to produce representative inoculum. Spiral plate
methods have great potential for estimates of micro-organisms in food and, in our opinion, claims made by beginners are justified. The benefits in cost savings and facilities to be acquired will obviously vary according to individual laboratory operations but in the cost savings of our experience are very significant. Therefore, it is difficult to
understand the discovery of Ruosch (1976) which reported that the drop count method was less expensive than spiral plate methods for the accumulation of micro-organisms in citic beef and sausage emulsions. In our opinion the introduction of Spiral Plate Maker represents a major step forward in the long overdue methodology
mechanization of microbiology. In this context it is important to note that the method of spiral plate has now been accepted as the Official U.S. Method by the Association of Official Analytical Chemists (Anon. 1977). The authors would like to thank all members of the Leatherhead Food R.A. Microbiology Section which contributed in
various ways to the study. We are overwhelmed to Dr. J. E. Campbell for providing a lot of unpublished information. ANON Reference. 1977 A.O.A.C. Change of Method: Method No. 46.C10-46.Cl6. J.A.0A.C. 60,493- 494. DONNELLY, C.B., GILCHRIST, J. E., PEELER, J. T. &amp; CAMPBELL, J. E. 1976 Spiral Plate count method for
raw milk and pasteurised inspection. Applied and Environmental Microbiology 32,21-27. GILCHRIST, J. E., CAMPBELL, J. E., DONNELLY, C.B., PEELER, J. T. &amp; DELANEY, J.M. 1973 Spiral Plate Method for bacterial determination. Applied Microbiology 25,244-252. GILCHRIST, J. E., DONNELLY, C.B., CAMPBELL, J. E. &amp;
PEELER, J. T. 1976 Collaborative study method Spiral Plate on two foods and one cosmetic sample. Abstract of the 90th Annual Meeting of the A.O.A.C. (Oct 1976) No. 163A. FOOD CIRCLES 151-MILE FOOD CIRCLE, A. A. &amp; MISRA, S. S. 1938 Estimated power of blood bacteria. RLJOSCH, W. 1976 Keimzahlungen mit Hilge des
Spiralplatten-Apparate. Fleischwirtschafi 56, TROTMAN, R. E. 1971 Automatic spread of bacterial culture on a plate so that it is strong. TnATCnER, F. &amp;s. CLARK, D. s. 1968 Micro-organisms in their food and the Journal of Hygiene, Cambridge 38,132-749. 1147-1 148. Journal of Applied Bacteria 34.6 15-6 16. Toronto enumeration
method: University Press. Press.
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