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Abstract This study performed a microbiological hazard analysis, which is required for the application of HACCP
(Hazard Analysis Critical Control Point) system to Pteridium aquilinum and Platycodon grandiflorum. The
manufacturing process was made by referring to the typical manufacturing process. Based on microbiological hazard
analysis, grandiflorum root contained 6.2x10° CFU/g of bacteria, which has the largest amount of bacteria among the
agricultural materials. On the other hand, microbiological hazard analysis of the raw materials and after the
disinfecting process of confectionery showed a safe result. A microorganism test of the manufacturing environment
and workers suggests that the microbiological hazard should be reduced through systematic cleaning, disinfection and
accompanied by personal hygiene based on hygiene education for workers

Keywords : HACCP(Hazard Analysis Critical Control Point), Manufacturing process, Microbiological hazards,
Platycodon grandiflorum, Pteridium aquilinum
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Fig. 1. Diagram for processes of confectionery.
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Table 1. Microbial contamination levels of raw
materials for confectionery
Sample Microorganism Result
Aerobic Plate Count (CFU/g) 5.0x10°
Coliform (CFU/g) ND"
Salmonella spp. ND
Pteridium E. coli O157:H7 ND
aquilinum Staphylococcus aureus ND
Bacillus cereus ND
Listeria monocytogenes ND
Clostridium perfiringens ND
Acrobic Plate Count (CFU/g) 6.2x10°
Coliform (CFU/g) ND
Salmonella spp. ND
Platycodon E. coli O157:H7 ND
grandiflorum Staphylococcus aureus ND
Bacillus cereus ND
Listeria monocytogenes ND
Clostridium perfiringens ND
Aerobic Plate Count (CFU/g) 6.2x10°
Coliform (CFU/g) ND
Salmonella spp. ND
Platycodon E. coli O157:H7 ND
grandiflorum
(Chinese) Staphylococcus aureus ND
Bacillus cereus ND
Listeria monocytogenes ND
Clostridium perfiingens ND
Aerobic Plate Count (CFU/g) 1.2x10
Coliform (CFU/g) ND
Salmonella spp. ND
Preridium E. coli O157:H7 ND
fgﬁﬁzgg Staphylococcus aureus ND
Bacillus cereus ND
Listeria monocytogenes ND
Clostridium perfiringens ND
UND: not detected.
3.3 ;AlRlet EatRlel A M, £ 0lMEC|
3t
A1) % EEe) nAEetd flsans AASA
BN 5 A 2% 4, T MRS gl

317] $18ed Aerobic Plate Count, Coliform, Salmonella
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Table 2. Microbial contamination levels at the before disinfection and after disinfection in confectionery

Sampl Mi . Result
ample feroorgamsm Before Disinfection After Disinfection

Aerobic Plate Count (CFU/g) 3.5%10° NDV

Coliform (CFU/g) 1.2x10 ND

Salmonella spp. ND ND

o . E. coli O157:H7 ND ND

Pteridium aquilinum

Staphylococcus aureus ND ND

Bacillus cereus ND ND

Listeria monocytogenes ND ND

Clostridium perfiingens ND ND

Acrobic Plate Count (CFU/g) 2.0x10° ND

Coliform (CFU/g) ND ND

Salmonella spp. ND ND

Pl d difl E. coli O157:H7 ND ND

u 7l

atycodon . grandifiorum Staphylococcus aureus ND ND

Bacillus cereus ND ND

Listeria monocytogenes ND ND

Clostridium perfringens ND ND

UND: not detected.

Plate Counti= 4.50x10°, 2.03x10°, 437x10°18]3 & WX& &8 Wol ARg-alo] wlAEo] A4sly] Jgt
2.07x10° &5 CH, Coliforme 2.20x10, 2.20x10, & Ax7FE 54L& 7HAa ok FFYdshts A3
7.60x10, 3.50x10° AEHQALE. 2% F Aerobic Plate  A¥i= Table 3% 2 @] fikts T3 559
Count?} Coliform 1|3l AF5E B HE5%  HACCP A8 448 913 v =34 9ls)e 7t
BArh o] T W] AxTE vAEEA odx A3k AF[18]A  AHHe]  TFHshTe]  34.67
H7H2119 A-Ae} o] 5] HFe HACCPAIZ®  CFU/Plate, A 8HF A= &8 Wol AFES
A8 0% AR ANRAR2T N2 ABE ARLAN B A AEAAR1. ol 34,
AL} olE &% TA TES ARt MAAHAE  AHA, e, S04, 23 AsHA oyt
& AFEA ALY BT ARe 208 23 Ao A7) 24 CFU/Plate, 69 CFU/Plate, 43 CFU/Plate,
2 % TR st AR B E ZASH dhd <8 30 CFU/Plate®t 34 CFU/Plate = =71 &% 23 o
Ak AFATS & 5 de sloz Algdnh 3, o Aepgieh st A9 4L 6 CFU/Plate=
52 137He HACCP Al~wl A8-5 S3t vidws AL ggdshtsrt dE=dth 2R wgele] 44
A Sl w2310 E A A or n B ¢ I AR, A, A, ASAT AH A E 2
a 84 AASAYU FaAE F = W e® @7 CFU/Plate, 2 CFU/Plate, 4 CFU/Plate, 3 CFU/Plate, 5
NEe AR CFUPlate7} A& HIg20], TR0l = A% 2

3.4 SE-lokHYdME=, THER,

AR B kA AxEGAlE v Ee] Sl &

Shek. E Aol A v st & ol FolX

B Qrks AEL A

Table 3. Aerial bacteria evaluation in working area at the factory

Coliform group(CFU/plat)

Yeast and Fungal(CFU/plat)

Sample Standard plate count(CFU/plat)
Immersion room 24
Selection room 30
Packing room 6
Outside packing room 43
Disinfecting room 34
Washing room 69

ND"
ND
ND
ND
ND
ND

2

w W kA O N

UND: not detected. Unit: CFU
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Table 4. Microbiological evaluation of utensil and equipment used in product flow at the manufactory

Sample Standard plate count(CFU/Cm’) Coliform group(CFU/Cm?) Staphylococcus aureus

Trident 7.0x10° ND" ND

Work table 3.5x10° ND ND

Steamed scouring kier 1.2x10° ND ND

Vacuum packaging machines 6.4x10 ND ND

"ND: not detected.
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Table 5. Microbiological evaluation of employee
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Employee Standard plate count(CFU/Cm’)

Coliform group(CFU/sz) Staphylococcus aureus

Worker of general area

3

(Befor washing) 1.8x10
Worker of general area <10
(After washing)
Worker of c}ean area 1.9x10°
(Befor washing)
Worker of clean area

<10

(After washing)

NDV ND
ND ND
ND ND
ND ND

UND: not detected.

651



FFAE & =B A7 RS, 2016

(1]

(2]

(3]

(4]

(5]

(8]

(9]

[10]

[11]

[12]

[13]

References

KFDA, Food Ingredients Search Engine 2004, KFDA,
2004. Abailable From:
http://fse.foodnara.go kr/origin/search_content_detail.jsp?i
dx=1237 (accessed september, 2015).

KFDA, Food Ingredients Search Engine 2004, KFDA,
2004. Abailable From:
http://fse.foodnara.go.kr/origin/search_content.jsp?idx=12
21&query=&pageStr=47&find=food(accessed september,
2015)

C. H. Park, K. H. Kim, H. S. Yook, “Comparison of
Antioxidant and Antimicrobial Activities of Bracken
(Pteridium aquilinum Kuhn) according to Cookin
Methods", Korean J. Food & Nutr, Vol. 27, No. 3, pp.
348-357, 2014.

J. Y. Yoon, M. R. Song, S. R. Lee, “Effect of Cooking
Conditions on the Antithiamine Activity of Bracken",
Korean J. Food SCI. TECHNOL, Vol. 20, No. 6, pp.
801-807, 1988.

S. H. Park, B. Y. Noh, K. J. Han, “Standardization of
Manufacturing Process and Steorage Condition for
Pre-processed Foodstuffs (Pre-processed Namul; Peeled
Balloon Flower Roots and Parboiled Bracken)", J.
Korean Soc Food Sci Nutr, 41(11), pp. 1611-1618, 2012.

E. J. Jeong, K. P. Kim, B. H. Bang, "Qualtiy
Characteristiics of Cookies containing Platycodon
grandiflorum Powder", Korean J. Food & Nutr, Vol. 26,
No. 4, pp. 759-765, 2013.

S. L. Jeong, H. H. Yu, “Qualith Characteristics of Sikhe
Prepared with the Roots Powder of Doraij (Platycodon
grankiflorum A. DE. Candolle), J. Korean Soc Food Sci
Nutr, 42(5), pp.759-765, 2013.

Y. J. Lee, H. O. Lee, J. Y. Kim, K. H. Kwon, H. S.
Cha, "Quality Characteristics of Frozen Doraji
(Platycodon  frandiflorum) according to  Various
Blanching Treatment Conditions, Korean J Food Preserv,
18(5), pp. 661-668, 2011.

S. J. Hwang, J. W. Kim, “Effects of Roots Powder of
Balloonflowers of General Composition and Quality
Characteristics of Sulgidduk", Korean J. Food Culture,
22(1), pp. 77-82, 2007.

Y. J. Park, M. H. Kim, S. J. Bae, “Enhancement of
Anticarcinogenic Effect by Combination of Sedum
sarmentosum Bunge with Platycodon grandiflorum A.
Extracts", J. Korean Soc Food Sci Nutr, 31(1), pp.
136-142, 2002.

S. H. Lee, E. M. Song, G. Y. Jang, M. Li, M. Y. Kim,
H. J. Park, T. S. Kang, H. S Jeong, “Physicochemical
Characteristics ~ and  Antioxidant  Activities  of
Doragi(Platycodon grandiflorum) at Different Aging
Temperatures and for Various Durations", J. Korean Soc
Food Sci Nutr, 42(9), pp. 1405-1411, 2013.

E. Nyakudya, J. H. Jeong, N. K. Lee, Y. S. Jeong,
“Platycosides form the Roots of Platycodon
grandiflorum and Their Health Benefits", Prev. Nutr
Food Sci, 19(2), pp. 59-68, 2014.

K. M. Lee, k. Ryu, “Field assessment of sanitation
management for school foodservice suppliers in the

Seoul area", Korean J. Food Cookery Sci, 23, pp.
650-663, 2007.

[14] KFDA. “Development of General Model for Hazrds

Analysis at a Manufacturing Process”, pp. 14-15, KFDA,
2009.

[15] KFDA,: No. 2011-24 of the KFDA, 2011.
[16] KFDA, “Microbe experimental methods”, Korea Food

Standards Codex(1II), pp. 141-193, KFDA, 2011.

[17] H. H. Lee, S. I. Hong, D. M. Kim, "Microbiological

Characterization and Cholrine Treatment of Buckwheat
Sprouts", KOREAN J. FOOD SCI. TECHONOL, Vol.
41, No. 4, pp. 452-457, 2009.

[18] S. C. Kwon, “Microbiological Evaluation for HACCP

System Application of Green Vegetable Juice Containing
Lactic Acid Bacteria”’, Journal of the Korea
Academia-Industrial Cooperation Scociety,. 12(11), pp.
4924-4931, 2011.

DOL: http://dx.doi.org/10.5762/KAIS.2011.12.11.4924

[19] S. C. Kwon, “Microbiological Hazard Analysis for

HACCP System Application to Vinegard Pickle
Radishes”, J. Fd Hyg. Safety, 28(1), pp. 69-74, 2013.

[20] S. J. Kwak, S. J. Kim, E. Lkhagvasarnai, K. S. Yoon,

"Analysis of Microbiological Hazards of Preprocessed
Namuls in School Food Service and Precessing Plant", J.
Fd Hyg. Safety, Vol. 27, No. 2, pp. 117-126, 2012.

[21] H. S. Lee and M. S. Jang, “The Development of the

HACCP Plan in Korean Rice Cake Manufacturing
Facilities”, Korean J. Food Cookery Sci., 24(5), pp.
652-664, 2008.

[22] U. S. Lee and S. C. Kown, “The Application of the

HACCP System to Korea Rice-cake”, Journal of the
Korea  Academia-Industrial ~Cooperation  Scociety,.
14(11), pp. 5792-5799, 2013.

DOI: http://dx.doi.org/10.5762/KAIS.2013.14.11.5792

[23] S. B. Park and S. C Kown, “Microbiological Hazard

Analysis for HACCP System Appication to Red Pepper
Powder”, Journal of the Korea Academia-Industrial
Cooperation Scociety., 16(4), pp. 2602-2608, 2015.
DOL: http://dx.doi.org/10.5762/KAIS.2015.16.4.2602

%| M Z(Seon-Hyo Choi)

[H3| 3]

02014\d 24 Fargietal A%
T £
020141 3€ ~ dA : ST

st AEFota} Ay

HFY, HACCP, A E4, 4F01 4%, 4¥7H2



TAES 22 AzRTA S AFTA os

u| P23 ] fdof T

oot

quihdl

?.

3 b H(Sang-Chul Kwon) [X3)9]

© 1999\ 24 : oSt gt
AT F AR

02002\ 2¢ : AE AL 2]
Uﬂ ar aL-r].(o] S H]—}\]_)

© 199511 109 ~ 20114 29 : FE3
b3l x]_%aL/xlﬁ(R&D :f_z})

*2011d 39 ~ 20133 2¢ :
/K]—’-}\]—O']?i:]g] _-ﬁac‘)_}_/qxlo_]x‘q_-

E{H

A

0l

S

D Aagrska AEeet)

uHE 38, HACCP, A%94, AFAE, 23571

653




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


