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ABSTRACT - This study was conducted to determine microbiological assessment on edible ices, which is one of
mandatory items for HACCP application, and to provide basic scientific data for the improvement of HACCP system.
In HACCEP applied edible ice companies, the contamination levels of total counts, yeast and mold, and coliform from
raw materials, mixed samples before sterilization, mixed samples after sterilization, and final products of edible ices
were lower than those of non-HACCP applied edible ice companies. Foodborne pathogens, such as L. monocytogenes,
Salmonella spp., B. cereus, S. aureus, Y. enterocoliticawere not detected in all samples of edible ices from HACCP
applied edible ice companies, but S. aureus was isolated¥rom 1 raw material, 1 mixed samples before sterilization and
1 final product of edible ices from non-HACCP applied edible ice companies, respectively.
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A7 QA 53LeA Ao}l E Aol ARE-3THTable
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ZAFIA T ZF AR 252 HaE 2 94(0.85%, NaCl)
225 m/E stomacher bagoll ¥ 120% %<t stomacher F
T HaE AEFd 10HeE @A FAsle] sMde
Z}z}o} wjx|ol] Z=@Ete] wjkdtdth Total counts:E
Standard plate agar(Acumedia, USA), mold & yeast:=
Potato agar(Acumedia, USA), coliform-
Deoxycholate lactose agar(Difco, MD, USA)YS z}z} Al&
IR 7 plated] 34 A BN 0.1 miE BF8 & =8
3l total counts$} coliforme 35°Co A 24A)7F wjj k3t
$3L mold & yeaste 25 °CollA] 4817 vjgsle] 2t 22
YE Asstnt.
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B npdE 22 % 3%

Listeria monocytogenes®] £3] ¥ 3 - A& 259
UVM-Modified Listeria Enrichment Broth(Difco, MD,
USA) 225 m/E H7k8k] 30 °Cold 24417k mjFar 3w
%Y 0.1 m/E palcam antimicrobic supplementE 3 7}8k

Table 1. Sampling from edible ice companies in Gyeonggi province

palcam agar(Difco, MD, USA)°ll =33} 30 °ColA 24-
48717 MBI F oA FHee] ERIEH ol&
0.6% yeast extract’7} E3HE tryptic soy agar(TSA, Difco,
MD, USA)el HZEstad 30°ColA 24284 7F Alt) w3t
% API Listeria kit(API®, Biomerieux, France)S ©]-& 3}
=g

Salmonella spp.8] £33 ¥ F4 - A& 25 goll Buffered
peptone water(Difco, MD, USA) 225 miE # 7}l 35°C
oM 182417 WiYE F WY 0.1m/E XLD
agar(DIFCO, MD, USA)°| =23ted 35°CollA] 24-484]7F
HiFstATh wld = o d UL tryptic soy broth(TSB,
Difco, MD, USA)el 35 °CollA] 24X]7+ Alth wjj kg 3= API
20E kit(API®, Biomerieux, France)S ©]-&3le] 1314t}

Staphylococcus aureus®] B8 R FA - A& 25 gl
10% NaCl2 37}t TSB 225 miE 7138k 35-37 °Coll
A 16A 7 vk & wloke) 0.1 m/E Egg Yolk Tellurite
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of 37°CellA 162477 wiSFEIATH Wi d s 24 BF
B g veE I Fe] EEe WA Gk )
o] A& HFS TSB(DIFCO, MD, USA)o| 35°ColA 24
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France)& ©]-&3t] I3}t
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21 4 4%(0.85%, NaCl) 225 m/Z 7}ste #2833 A
0.1 m/E egg yolk emulsion™ Bacillus cereus selective
supplementZ 3 7}8F MYP agar(Oxoid, England)®] 783}k
& 30 °ColA] 24-48A17F v kst gk #-E 2t &
S S TSB(Difco, MD, USA)M 35°CellA 24A17+
AHrp k3t 3 API S0CH kit(API®, Biomerieux, France)
& ol&3dte] Elaairt.

Yersinia enterocolitica®l £33 2 FA - A5 259
peptone sorbitol bile broth(PSBB) 225 m/E 73t 10°C
oA 1047 v T S WYY 0.1 mliE Yersinia

HACCP
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Company Raw . . Finished
materials Before pasteurlza- After pflsteurlza- product Total
tion tion
A i - - 24 24
Applied B _ ) i " o
C 24 20 20 24 88
D B - - 18 18
non E 36 12 12 24 84
applied F - - - 16 16
G 40 - . 40 %0
H 30 12 12 8 62
Total samples 130 44 44 178 396
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Table 2. Microbiological analysis of raw materials, mixed samples before and after sterilization, and final product of edible ice during

processing in HACCP applied C company (C product)

(unit : Log CFU/g)

Manufacturing condition Products Total bacteria Yeast & Mould Coliform
White sugar (n=2) NDP ND? NDNS
High fructose corn syrup ND* ND
. (n=2)
Ra"z m?tze)“als Purified salt (n=2) ND* ND
n=
Sweet whey powder (n=2) 0.44 +0.379* ND* ND
Instant coffee (n=2) ND* ND
Whole milk powder (n=2) 2.13 £ 0.04° ND* ND
Bef‘)re(;t:elr(‘)l)‘m“"“ Mix materials (n=10) 2.61 £ 0.09° 2.43 £0.01° ND
After (S;Z”I‘g)za“‘m Mix materials (n=10) 1.09 + 038" 0.39 + 0.68* ND
Finished product (n=3) Deowisanyang (n=3) 1.15+0.21° 1.00 £ 0.00* ND
Total samples (n) 35

D'ND : Not detected

% Means with the different letter(s) are significantly different(P < 0.05) by Tukey's test.

% Each values represents the means + S.D.
NS = not significant(P < 0.05) by Tukey's test.
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Table 3. Microbiological analysis of final product of edible ice in HACCP applied companies (A, B, C)

(unit : Log CFU/g)

Producer Products Total bacteria Yeast & Mould Coliform
Lemonade (n=3) 1.29 £0.15P2N 1.00 + 0.00™ ND™s
A Delmonte orange100 (n=3) 1.53+£0.18 1.15+0.21 ND
(n=12) Delmonte mango pencle (n=3) 1.60 £ 0.00 1.18 £0.00 ND
Coolshot (n=3) 1.09 £0.13 1.00 £ 0.00 ND
Sunkist grape (n=3) 1.30 £ 042 0.59+0.83 ND
B Pollapo (n=3) 0.70+£0.99 0.50+0.71 ND
(n=12) Icing-cola (n=3) 1.05+0.07 0.50+0.71 ND
Tomatomabar (n=3) 1.40 £0.00 1.09£0.13 ND
Deowisanyang (n=3) 1.15£0.21 1.00 £ 0.00 ND
C Candybar (n=3) 1.15+0.21 0.50+0.71 ND
(n=12) Saenggyultaenggyul (n=3) 1.35+0.07 1.09 +£0.13 ND
[cebox (n=3) 1.09 £ 0.13 1.00 £ 0.00 ND
Total samples (n) 36

D Each values represents the means + S.D.
NS = not significant(P < 0.05) by Tukey's test.
9 ND : Not detected

Table 4. Microbiological analysis of raw materials, mixed samples before and after sterilization, and final product of edible ice during

processing in HACCP non-applied E company (Ppangttoa-cheese)

(unit : Log CFU/g)

Manufacturing condition Products Total bacteria Yeast & Mould Coliform

Sweet whey (n = 3) 1.71 £ 0.07"% 1.51 +0.20* ND*»*

Raw materials Starch syrup (n = 3) ND? ND*

(n=12) Coconut oil (n = 3) ND? ND*

Cheese (n=3) 2.48 +0.09° 2.28 +0.09* ND*

Before sterilization =~ Mix materials 450 +0.03¢ 4,46+ 0.06° 379 +0.09°

(n=06) (n=6)

After sterilization Mix materials 266+ 0.15¢ 2,54 4 0.18% ND?
(n=6) (n=6)

Rav:rinjtg)“als Castella (n=6) 3.00 = 0.30% 1.00 +0.00% ND*

les};d:pgdws Ppangttoa(cheese) (n=3) 3.39 +0.39° 1.90 £ 0.65% ND*

Total samples (n) 33

b Each values represents the means £ S.D.

% Means with the different letter(s) are significantly different(P < 0.05) by Tukey's test.

9 ND : Not detected

BRI A, B, C3lAlA ARk & 127) 229 W}
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Table 5. Food-borne pathogens analysis of raw materials, mixed samples before and afier sterilization, and final product of edible ice
during processing in HACCP non-applied E company (Ppangttoa-cheese)

Manufacturing condition Products Salr:::ella B. cereus S. aureus monocil.‘ogenes en tero)c{o litica
Sweet whey (n=3) ) ) ) 1/3) O] )
Raw materials Starch syrup (n=3) O] “) 8] ®) @)
(n=12) Coconut oil (n=3) o G o) ¢ G
Cheese (n=3) ) ) () 1/3) O] )
Before sterilization Mix materials
=) 5 ) O ) (616) A O
After sterilization Mix materials
(=6 (26) S ) © © ©
e Castella (n=6) O O (+) (1/6) ® ©
PSP ppangroacheess) 1=3) () ) ) (13) © ©
Total samples (n) 33

4ol EPITE RIS 45F 1270 AIRE BAME A5,
EQF ool M nAEe] AEHA Ier 35
AAZNME= Fa57F ZF 1.71 £0.07, 2.48 +0.09 log CFU/g,
EE 2 FHolE 1.51£0.20, 228 +0.09 log CFU/g=
Bton addEd HEHA Fodrh. v, A8 &
FEo A A AR MAMHE FFF7T 4504003
log CFU/g, &% ¥ F%o|= 4.46 +0.06 log CFU/g, th3
TL 3.79+£0.09 log CFU/gE Z718te] AAEe] &
HFZA HEL G 7 HFRY] RFE 2¢0)
PFANS Aoz AlFHY 23y A7 33 FdeE E
479 &8 9 Fgole 7 9 21og CFU/RSY #9134
AAE B UFFS BF AHEEAY gLy A3
o] 2 o= FREG W AF] v AE Aol F2%
FRHLE YT

S, Table 5= E3JAMOA 9] A2 T w2 YA S,
2 AF, SAF g A vAE 2PFEE B
g Aot YABANNE ) F I 37 =9
A S aureus7t FHLE VEton], AAlE EFE] A
o A AR M 25 S auwrens7} FAHLE LENGS
o A AL AXEA AF F EFAo)ME Ysf
AEol BF SR et a8y B AFLS A7
FHo] EUL k328 FZHAM AxH WFHF 53y
g 539 FI2HEE Ysle 340 U B AT A
+, 952 FizEE 67 AE F U ABANA S aureus
7F FHLE o r HE dAZFMEHAME 37
AR F VR S aureus7t F8SZ YERGTH Chung
TE & A tig AFE A HuRAIA A
AL A 500% F 47H(9.4%)NAAN S, aureus7t B
AHUTE BISUTH?. I Wei T2 I AFE9
A FAZEH 10719 S aureussS EE 3o o)
F AR oA 2l FAEE 2= S aureus7}

i =L

A&HYvtz Buslgu®. w2tk S aureusts 24 E A
Aot 9 FAHW o} AP Al A s=
Hlgo] Atk A& & 5 AT

FhxHEke 2757 3.00+030log CFU/g, &% 2 &
Zo]7} 1.00 £0.00 log CFU/gZ Yehgon tid#e A%
2] gttt YAE EFELS AF 3 F A A
RAEo] AHAA T AFAEE A %L FtEHHE
k5o 43 AIEAME FFF7) 3.39+£0.39 log CFU/
g= 27 F7He A& UEisith wWEol AFe] 74,
FAZE AL ol BFslal FEol 3%elsE
A ko FANAES ETFSE Q7] Wi ofe|2A
Y57 obd WAFE A= Atk 2} FFA
AANE WHFe 9t FAEFE A 4 959
Eol /M-S Hrlsld WEAIZl AlEFLR Asta ¢
0. mEhA] olet e AFES WIAF AFAA A
= Zo| viggsa Alg gt} =3, dutdo s fAE
£ 952 AREHA] ¥v WAF A Azl
AEHE FRE 9o =Fgo] glo] EAE o]27]
7 A2FO R FAo] o]Fo|A WAE o3 HEL
e EAFol HAHA FRo FAE B EF
= AFEE Adste UAF A= AF SAFA %
T2 FAULE T § HF AEC] 37 B
Bol =&Ho] APt gREAHCE A HELHY
7Fsdo] Bol wAESHE A F RS EAE e A
o2 eyt

HACCP H&-& W35 H3AMY] Az 334 & o
AR, o A%, SAF T B ES] CFEGS
Table 69 YElHSITE. HA b THE 3Ake} 2] A8k
g 4542 AR dglEr UE dAEdMdeE B &
dog vepd W, Ao w 757 5.30£0.09
log CFU/g, &X 9 F%o] 2.94+0.18 log CFU/g,
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°] 1.85+1.61log CFU/go 2 Yel} A5} YAaaE 7}
- a3ty ALEETH Yang 52 A4 vt H
A G gy AAF 5 24T A A egm
oflzt Rass 5 29MFY F4 EE olxFow
LAHE AFER A8 RAANG A FAE op)
o Ao AHBIH o FAakAle] X ek 43Le] 2A}
A, RE A &AM 715X (20 CFU/mL ©]3HE EXR
ZFshe B F79] o] AEHJUT RSN, &
T AMEAl HASREATLLE g dAolA AHT 406
A9 st FAAALNA 70%0) B 28374 o

o] LFE AFR & F T RIS, 3,
Agradre B2 AEES EAAT A8 EFEY
a7 A ANgAME 2F57)F 1.13-133 log CFU/g, &%
2 o] 9 AT A2 JeE A3E AFH e
v HE Be AF AHAA 2fo] 2APYE A= AL
FHh As4E AL A dAE B A A5
AAE EZE, SAFNA AutHog & sjake} vl
2 FEY vAE Q9T E YERIT HEA}
A e AAE, Ad A, dAFA
T e e QEEY A3 F UK AE EFelA

Table 6. Microbiological analysis of raw materials, mixed samples before and after sterilization, and final product of edible ice during

processing in HACCP non-applied H company(bubble ice cream)

(unit : Log CFU/g)

Manufacturing condi-

tion Products Total bacteria Yeast & Mould Coliform
Apple concentrate (n=3) ND"2 ND* ND*
. Spirulina color (n=3) ND* ND* ND*
Ra"z;:t;“als Gardenia yellow (n=3) ND* ND* ND*
Gardenia green (n=3) ND* ND? ND?
Ground water (n=3) 530+ 0.09°"* 2.94+0.18" 1.85+1.61°
Before sterilization Bubblecool Mix materials (n=3) 1.21 £0.08* ND? ND*
(n=6) Rainbow Mix materials (n=3) 1.33£0.22° ND* ND*
After sterilization Bubbleccol Mix materials (n=3) 1.13 £0.11° ND* ND*
(n=6) Rainbow Mix materials (n=3) 1.10 £ 0.36° ND* ND*
Finished products Bubbleccol (n=2) 1.00 £ 0.00* 1.50 £ 1.12° ND*
(n=4) Rainbow (n=2) 1.15£0.63" ND# ND*
Total samples (n) 31

U'ND : Not detected

* Means with the different letter(s) are significantly different(P < 0.05) by Tukey's test.

? Each values represents the means + S.D.

Table 7. Microbiological analysis of raw materials and final product of edible ice during processing in HACCP non-applied G company

(unit : Log CFU/g)

Manufacturing condition Products Total bacteria Yeast & Mould Coliform
Cherry concentrate (n=4) 1.61 +0.891% 1.46 +0.73® ND*®
Mango concentrate (n=4) 1.15+£0.35% ND* ND?
Raw materials Apricot concentrate (n=4) 1.20 £0.38° 0.55 + 0.09® ND?*
(=20 StraWbengncentrate 4.62 +0.46" 3.75 +0.77° 3.57+0.07°
Lemon concentrate (n=4) 1.47 £ 0.98* 0.93 £ 0.08% ND?
Cherry (n=4) 093 +0.61° ND* ND*
" Mango (n=4) 2.54 + 0.06™ 2.08 +0.47% ND*
lesgfigrg)d“cts Apricot (n=4) 1.49 £ 0.2 ND* ND*
Strawbetry (n=4) 2.87 + 0.09* 2.49 £ 047" ND*
Lemon (n=4) 1.39+0.21* ND* ND*
Total samples (n) 40

Y Each values represents the means + S.D.

? Means with the different letter(s) are significantly different(P < 0.05) by Tukey's test.

5'ND : Not detected
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Table 8. Microbiological analysis of final product of edible ice in HACCP non-applied companies (D, F)

(unit : Log CFU/g)

Producer Products Total bacteria Yeast & Mould Coliform
Jelrujoa(soda) (n=3) NDV2 ND? NDY™s
(n]z 9) Jelrujoa(mandarin) (n=3) ND?* ND
Sunkist (n=3) ND? ND
Grape (n=2) 0.65 +0.92% 0.65 £ 0.92® ND
F Pineapple (n=2) 222+0.16° 1.67 +0.52% ND
(n=23) Mangoade (n=2) 0.65 + 0.92° ND? ND
Cappuccino (n=2) 2.15+0.21° 2.00 + 0.00° ND
Total samples (n) 17

D' ND : Not detected

* Means with the different letter(s) are significantly different(P < 0.05) by Tukey's test.

% Bach values represents the means + S.D.
NS = not significant(P < 0.05) by Tukey's test.

A vAEL FHeE UEsith

HACCP H|X}-g #]AlQ] HIE F7g0] UE Yxje U &x

ol gt 24

HACCP Y& &9 9357 G3ALe Az 4o w9
Azt AAFel g nAESH B4 AAE Table7o] Y
ERARITE 52/ 9AlE 5 F 207 AEE BH3% 4
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