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Risk Assessment of Oyster Crassostrea gigas Processing Site

For an HACCP System Model
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This study assessed the risk of an oyster-shucking site to establish the hazard analysis critical control point (HACCP)
system model by measuring viable cell counts, coliform group Staphylococcus aureus foreign material on oysters,
oyster-producing equipment, and washing water. The viable cell count and coliform group levels of the harvested
raw oysters were 4.00 log CFU/g and 1.1x10° MPN/100 g, while those of washed oysters were 2.99 log CFU/g and
(3.2-4.6) x 10 MPN/100 g, respectively. After washing the oysters, no Escherichia coli or pathogenic bacteria (E. coli
O157:H7, Listeria monocytogenes, S. aureus, Salmonella spp., Vibrio parahaemolyticus, and Clostridium perfrin-
gens) were detected. Regardless of the location of foreign matter, up to 100% more metallic and non-metallic foreign
matter was detected at 1.5 mm® than at 3.5 mm®, using a metal detector with increased sensitivity. According to the
results, the critical control points (CCP) are the washing and metal-detection processes. These results can be used as

basic data to improve sanitation at oyster-shucking sites in factories with an HACCP system.
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2| et FAAE 2 AxE AAREFO] oF 307HE Wl
o] Z3 913, ) 37 5 Ao 60% ol4HS X sle] £
uetke] =9 oFA] AFlo|th(Ministry of Oceans and Fisheries,
2016). =2z, A8 5 22 2P =0] FHake] of=lo|
SR8} slok A A0 3, AR e AEOR uleks uo}
T, 2937 9 ehe-lo] Wol A, a1t HH|, Gy
58 i 7o) Qlo] Ao 9 A7 710l St AR
%-9] 3l }o]ti(Linehan et al., 1999; Hosoi et al., 2003; Kim et
al., 1981; Sakaguchi and Murat, 1989). Qul#] 0 & 9] 4-n]
Pl vlAE7|Ql 1195 E 497b1] 9] A $- a71o] A==,
223 Ak olol A AR A g0] 2k}t A7}l SR
Ho| 49 22 WEE, AAE L F2Y Sor hgEel 2%

il

=31 QItKKim et al., 2002). ZLe|u} 2L oFAlA
2x 0.2 3 4 HFo] BA 27181 9L
g7 & 0 =57 Qlti(Park et al., 2006).

S ool 9131 Qi Seliet Aok 2 A
w2 QT W 7 Y 0 2 ARt S B2
2 vlolels 59| 455 A T4 THsAlo]
WA e 9= e] vt SlskaL Qlok wEbA, o]
A oA AR =2 28] AFE0 ddE 15
gl 7FsAdo] Ath(Lee et al., 2010; Oh et al., 2012; Tritani et
al., 2014). =3 2 &Z4-2 FDAL EU 55342 A ¢lslaL
= PR WA AR T 0] vIBe Shae)
O ARZFA| o] o] Qlt. o] gt SO A =9 HAA S =
Ho}l7] Yok uhoke o e zko] HACCP (hazard analysis and
critical control point) systema =¢]5Fo] A=+ that 7% F
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AL Aol 531 W MU B 3loto] AR 22]8k= Aot
2HH, A= 0] 91487 g & 913t A== Choi et al. (1998)
Of AFghate] s> 9 =] Al eH4] A, Jeong et al. (2004)9]
ol ot 217 a o o] - W 29| 914824, Ha et al. (2005)9]
SREEH 2 HH | eutolg A gl ln 2rto] A0 HEof
gk %1, Lee (2006)2] Al¥ 29| f-5-x710] w2 | H e
S5t0] w|PESHA wsto] gt ¢A+L, Baker (2016)9] 428}
=2 §14 8.9, Vugia etal. (2013)2] Aol it v]=} 72|
Uol= 2003 g ol tigt 2t o] Slek shAIRE, A5 7kA] 2
Ad= T2 2 A9 24, 2 A =2, 5 U=
ol tigt A7 FRE ol Rl YL, A= 7ol A9 9]
A QPRI T E At o] FE3H Aol

AT SR = AR flste] AE 7187 HACCP
T 712 AR FRE S 7S F Slel aelseol o
Stol b gkt

(
-

HE W
M=

U= 2220161 490 BAHE AAAl 2412 DA A
= G20 Al 23 g = (Fig. 1)oll whet 2H2F A F skl gzt
Ao ARG 9 AEHS 7l x|y FH 3 9 %)
A Aol gl AR AR Q1 BF oI Aol AT A
shoict. EHAA Q] A= A Fefof wet 100 em?] H
A g o] g-ste] Wt a3 ARE-5Lo] swabdlATHAPHA,
2001). 7H5-8<(3lr) = Hat AL o] 8-8to] A<(2F 1 L)
31, YRR 9 HHAlE 183 ARk AR S|
(1217, 15 min)H A]FA| 58 ol A48k LA=HCF 300
)X A FH At

olE Mg ARES BE AR HatA o g YAH4T ol3)
Aol A A1451A] SHFete] WAkAlof Baksto] a1 24417k
Uiof] A¢-8 A A5}

2129| MZEZMI 0lo| A=
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00
um

AAG e oFAAol A S8k (AL Auto R R 7}
TEA02 &7 $AB)SHL ALAR(C)R THS BZHD), A
SA(E), $ZE), W% 2 WEHG)sle] BAZS A= 5,
X Pz

=

pH

29| pH= = 5 g2 FIstaL, o]7]9] onff (viw)ell gk &
F4E 718t oS ukaf gk 3 pH meter (691, Metrohm, Switzer-
land) 2 Z73}3ict.
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Fig. 1. Manufacturing process and sample code of oyster Crassost-
rea gigas shucked for eating raw.
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A ol 7Fgl] $18 71 8o AAlS B2 3
A3 BRI s3I ol Al Ezt
AR gl a st D, o
0.2 sjof A ugich

AutA|l s, gt 9 oS A5 ((Ministry of
Food and Drug Safety, 2016a) QMR n]REA|FHo| &
stol 24stolch. bAlEs 2 PR el 24L flt 1A
2] Alme AT A R(25 g9F AFIskaL, o719 0.85% &
42 F4= 225 mLE 78t TF- stomacher (Bag Mizer 400VW,
Interscience, France)& 30%7F F2315F 5 F2HS tA 4
o2 345t0] 4|23k

ojojA] URMAldF4= HA e A=t FH AA Y-S PCA
(plate count agar)vfZ|o]l FEslar, wiF(35+1T, 484173t
=, A ASsko] ettt 570 Al
o= AAstglon, =HAIH Y] - iR (lactose broth)
£, SHAIE Q] 73 brilliant green lactose bile (2%) brothE
AHEsFo] B 9H(35 + 17T, 24-48A171) 3 3, 2] 2<4=(most proba-
ble number, MPN)/100 g© & Ui} tha#-2 EC broth
£ AHg51o] MlH@.5 % 10, 44T T w47 EpA
8}al durham tubee]] 7]327} Z2 g0 Ql= AL FAH o= T4

ao] 2|842/100 g & YeRf ik

B mdE Ak ASS 99 W4l E. coli O15T:HT,
Listeria monocytogenes, Staphylococcus aureus, Salmonella
spp., Vibrio parahaemolyticus, Z12]al Clostridium perftin-
gens 5 % 6301 34 vIBRo] dhstel MAISLt 7} 4]
Fo5a2 A5 (Ministry of Food and Drug Safety, 2015)
off &3t ZA R, A4 2 Q1 W2 that &t E. coli
0-157:H7-& A4 %] A7 (25 g)= %|519] modified EC broth
(mEC broth; Difco, USA) 225 mLoj| HE3}aL, S+t Hi % (35-
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37°C, 24A17D% & o] & Ft v NS MacConkey sorbitol
SHA vl 2] (cefixime, potassium tellurite”} 71 vl 2])ol] A1
F5o] vl H(35-37Coll A 18A17h3} ATt vl Y= 5 sorbitol=
—E—‘SHB‘]—X] 01": o) 2kl _%]5—]_0% EMB ‘:._}._%].HHX]O” ﬁ%‘a}l

[T e B = B IS

WOH35-37CollA] 24A17h3t ¥ Ble] B4 welo] shelel
Ao g2 gelstqint.

Listeria monocytogenes= A1 =225 g)E 3|3}o] Listeria en-
richment broth (Difco, USA) 225 mLoj| S+t vjoFsto] Ox-
ford agar (Difco, USA)ol| ='ds}aL, viF(30Coll A 244175}
Aot S oFle WiE-S 0|85l PALCAM agar (Difco,
USA)of| skl sjH30°C oAl 244 7h)ske] &2 fjeshal
a1, v oFE R2k2 API listeria kit (Biomerieux, France)= A 3}
s shol Al 9S Al Bk

Staphylococcus aureus= A 2(25 g)& #3+% 10% NaCl=
713t tryptic soy broth (TSB; Difco, USA) 225 mLeof| &%
5ol St W H(35-37C ol A 244]7b) 3+ % Baird-Parker agar
(Difco, USA)ell EskaL, A5t v H(35-37CollAl 24417h
o= Ereh ks 7h AAEA HekE ERlskGI) o714, &
o] ok FHuk wjxde) Hek B bR o &A v
(35-37°C N4 24A17hy5kaL, TebE A 2 AgskshA SIS
AAs

Salmonella spp.&= A 225 g)E FI5}9] tryptic soy broth
(TSB; Difco, USA) 225 mLo|| F-3FaL S+t HiF(37CollA]
24X4]17H3t & 0.1 mLE 33} Rappaport-Vassiliadis (Difco,
USA) 10 mLofl HE3F ok 22} uj (42 Coll A 24A17h5H
t}. 22} v 9Fell-S- MacConkey agar (Difco, USA)o] &3}aL
HiQH(35 T ollA] 24417h)ysko] Q1 FAH O] -1 Bl Eafi+t2] A
2k AEsto] 2% kA ulj x| (nutrient agar, Difco, USA)of| A
ZEsto] BiFB5 TN 24473 - Qs e API
20E (Biomerieux, France) 2 A§3}8+2] 3hol A &S 519t

Vibrio parahaemolyticus= 2% NaClo| 7} &7z &
*(Alkaline pepton water, pH 8.6)°l| 535}0] 37 C ol A 18-24
A7F SFufeFst 1 wlgo]E TCBS shdufx|of 5 3 37T
of| A 24417k v stGit. L Bt ol A 5 ke et
TSIAPHAE ] of] Bj%F 3= API 20E (Biomerieux, France)= AJ s}
o124 SRRIAE S shaitt.

Clostridium perfringens= A 88 1 mLE cooked meat B
Z|(Difco, USA)Q] o}ehE ol HEs}a1 35-37CollA 18-24
AIZE Ee @7t Skl AR F R 7E TSC 9
e x|(Difco, USA)el| Ft v A& Esto] 35-37Col|Af
18-24A17F @71uj o3t Ax} TSC v R of| 4] EEH 3 3RS
7= 23 ek ERelskgitt.

L 2HI0|HA QYEE =X

ol
=

- ZHjo| g A= A3 (Ministry of Food and Drug Safety,
2015)°] wheh A& AAEHGI

ol i
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Fig. 2. Change of viable cell counts and coliform group during
manufacture of oyster Crassostrea gigas shucked for eating raw.
Process codes (A-J) are the same as shown in Fig. 1.
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71(SAMOO, Korea) EAAF Al A A7 127 (60-
90 )2t Th2, 1= B2k 20 keoll tiato] Al 24-2H20-40 L/
min {92 515 10 L/min 7H4 0.2 AA))S defsto] 4245
T} o9 UbA|lF JEERE AASHAL, & A o
At 9 A S =S(E. coli O-157:H7, Listeria monocytogenes,
Staphylococcus aureus, Salmonella spp., Vibrio parahaemo-
Iyticus 2 Clostridium perfiingens)©]| ts}o] HZ3}5it}.
F44% A7IEE 24 4E7)(QTM-WA25hh-M210,
QUALITEC, Korea)E AH&5}o, w0] §le Aoz 2lE
BHE| BEAHL Ho] BUSAIL, ZHEH(90-110%, 10%
12), B2AHH(Fes} STS), 27| (Fe] A< 2 Ao] 1.0-
2.0 mm®, STS?] ¢ 27| 3.0-4.0 mmd) L T3} $xH
(LE5, 9% 4 33 dEE= A5

2

SAXzE

to]E| 9] £ %] 2]i= SAS system (Cary, NC, USA)S o|-&
slo] BAMEA(ANOVA test)dtglar, 2 A 2] 77ke] §-o4e
Duncan®] th5- A4 02 H A3 (P<0.05)2 A A|
SFICt.

/|

2 =t

——

il

48 A5 ZHRa o] Uk
(Fig. 2)1} 6.49 (Fig. 3)0]$itt. URHA 0 & A|#3}h4]
T ARE O] AE = 1.0 X 10° CFU/g 1]kl -9 214, 105-10°
CFU/g ¥9]2] 79 %7] X, 1.5 x 10 CFU/g Z231}Q] 7% 1
w2 o)A QJthKim et al., 2007). 12] 1, pHol| 2]k Z2] A
L= 649 B9 o} AlA, 59-6.22] 4 A oFF, 5.8 0|5}
o] A% A= &5, 5.2 o|ate] A9 Fuj2 de#A JtHKim
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Fig. 3. Change of pH during manufacture of oyster Crassostrea
gigas shucked for eating raw. 'Process codes (A-J) are the same as
shown in Fig. 1. *Different letters on the data indicate a significant
difference at P<0.05.

etal., 2007). o]€} =2 URA|3#= 9 pHell gt Ao} 21
2 o] o} 8k A\ 2R o] AEt of Fusicha B
e ik

WA G7hEe] Az ARl 58 AT AR, 784 U
ol 5 WxAst7] ek vid W o HEshA s as[dta, o
At W AL (E. coliO157:H7, Listeria monocytogenes,
Staphylococcus aureus, Salmonella spp., Vibrio parahaemo-
Iyticus, Clostridium perfringens ¥ =2 H}o]2 )5 243
k= Table 13} 2}, 481 2|5 Z4520] AubAlFS: B
A2 Z+2F 4.00 log CFU/g 9 1.1 x 10> MPN/100 go] ¢l
3, ASEd2 BF HEE A ¥t} Ministry of Food and
Drug Safety (2016b)oll A A48 22b=29] 7] it ol 74
© 230 MPN/100 g ol8}, 1559 A9 m5 &40 74
=of ek,

Table 1. Biological hazard analysis for manufacturing oyster
Crassostrea gigas shucked for eating raw in polyethylene bag

Post-  Drinking
harvest water for
oyster processing

Polyethylene

Biological hazard Unit bag

Viable cells 1.0x10* ND ND
E. coliO157:H7 ND' 2 -
Listeria ND _ )
monocytogenes
Staphylococcus ND 3 )
aureus
CFU/g

Salmonella spp. ND - -
Vibrio ND _ )
parahaemolyticus
C/os{ridium ND ) )
perfringens
Norovirus ND - -

. MPN/100 g )
E. coli ormL 1.1x10 ND ND

'ND: Not detected. >-: Not determined.

b

3= =] A~ s
%9 - Sus - gus

WALg B2 AZE Sle 7HE 840 Uikl 2
Fot2 E20]1 TR 9] YukAldtr 9ttt e B
AE2 ety 3, 359 Heg 47]8 9 AL
of 3t 72 (Ministry of Environment, 2015) 5 A &34
T A2 79100 CFU/mML o] 8} B o)t
244/100 mL= A3} )t}

ool Al w7k o] AL - FApA o gt et E
55 TRt At} ool /1% AR vl wop
2 AT G, S 1 4= e a2 R E
Qt =237

-

N ofn iz o

AFRAZIA 29 AubAlE W oAkl i ek Fig
20} 231, 0|50 2} B ol AFHe HEL BT o] 3 =
S8 kit 84 Y A BB AZTHE 2
FUFORRE UR ARF FIA), K F5 L FAB),
HEAAHC), T2 Al S5 SZD), S 22 9]
3 AAE), W2HE), B L WEHG), 45 EEH), 2
() U A YAE S4B ABO)OR ool AES T

O U= 4= 9ok

2F AYAE G AESE g 34 S A2 3l
A GUHA| = 428 A ZHEE(A)0] 4.00 log CFU/go] 9
1L, 0|5 §F R Eshe B9 424 F(B) 5 3.74 log
CFU/g, A 2AAH(C) & 3.36 log CFU/g, ©ZHD) =2| 7>
3.48 log CFU/golglew, A=AI(E) ¥ YZHF)et At 217}
2.99 log CFU/g ¥ 3.01 log CFU/go] gt} ]9} Zro] 2% A3
Al g a7k o) AlESE gt 34 5 A 9B 2o FET
A Aol 2Jgh YutAld=2] 7ha HErF EorE A2 428 4
T M2 A7) diRol et B oL, A2 F o
HhAl =0 A4S 524 759 cold shockol] &gk <=7t
29l k4 FAFo & whhE] 9] © v(Kim, 2000), BH2F 2 ukA|
w40 ST B AR & Foll 23t 29, A4
ZERA] Sol| ofgh ujAEo] SA1E ¢17] wiEolet ThekE|Sict.
T3, 27, A o] Wz gl gt n|AEe] wiskt A
O] Gl A2 AU I 2 oA 2= WL 34 §loH
A AlZRO] 1AZE oW 2 7] witol 2t ] Qlet. o] & AJ4]
£ e7ha o] A ES T oA dubAldaee A 9 WEHG)
31 710] 3.10 log CFU/g, 24 7&7]12 E3HH)3t #o] 2.98
log CFU/g, 9343t Z(I)o] 2.97 log CFU/g, ZF A|&0|
2.94 log CFU/g o 2, A 29l A Z3} 244 2.94-3.10 log
CFU/g W92 3A| Zpol7} §ioitt. o]et -2 Aul & n]Fo] B
of A48 E7ba o] At TA oA Zo] YutA|lt = =2 A
T A2 3 AEERE LAl Y Sl
SFAIL, B Foll o S7bsel on, nhte] 34l A
D23, 345457 e, 927 Foll ogh vk Aot
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Table 2. Microbiological evaluation in working place for manufacturing oyster Crassostrea gigas shucked for eating raw (log CFU/100 cm?)

ot

Workings room Equipment Viable cell count Coliform group Staphylococcus aureus

Worktable 3.40 ND' ND

Shucking room Basket 3.26 ND ND

Knife 3.00 ND ND

) Washing machine 2.51 ND ND
Washing room

Worktable 3.00 ND ND

. Packing machine 1.18 ND ND
Packing room

Worktable 1.65 ND ND

'ND: Not detected.

St ol 25 7FHSH(A)o] 1.1 x 10> MPN/100 go]
AL, o] 5 SAO 2 FFot= A Al FH(B) 5 7.0x 10

MPN/100 g, A-&42HC) 5 7.5 x 10 MPN/100 g, &Z1(D) =
] 78-7-8.3 10 MPN/100 go| .01, A =All(E) L Y ZH(F)3H
A3} 747+ 4.4 % 10 MPN/100 g 2 4.5 X 10 MPN/100 o] Slth.
olel o] 2|F G E2= o AlESHE St 37 olA ti
T 4 ole] 4% 2 7 Al Aol Ak, 3
w 9la} ket ol AL B2 o) AlESL RN That
o g D WEZAH(G)SE A 0] 4.6 X 10 MPN/100 g, =<5 7
=715 SIHH)S #10] 4.5 10 MPN/100 g, 2] 3Z43H A (T1)0]
4.0x 10 MPN/100 g, & A|&0] 3.2x10 MPN/100 g& &,
A QL Aleh 3740 (3.2-4.6) < 10 MPN/100 g H 912
A Zpo) 7 gISATE. o] o -2 AN = w| o] Kol Y A1g ezt
=0 A DAl =] thA it ARbAatet o] 2t
A5 A2 34U AR=FE AT Y4 ol A
2840, D2 Foll otk Skskel o, whke] 349l A
F A U2, 95457] S, 92 ol 2% Heks A%
CF. whehA], A AE Dz o] A dA oA AlAEE H =2
bt 9 it F 7t vl A E#3E ol fe shelet
BozfE o o W HE Aol HYA S A S
glo] Q= Ao = HekE Qi

G =] g AT RE HFAlEA S g At
SATIA] 2} 5ol A 2] AlS==t (At E. coli O157:H7,
Listeria monocytogenes, Staphylococcus aureus, Salmonella
spp., Vibrio parahaemolyticus 2 Clostridium perfiingens)©||
tisho] A Aup A G54t o] SRl wAle] REAx ¥
oM HEE A FkekE o1 mlAA]).

ul

O

pI=RNC

ool FAAL 2] 2 AFRE HF AIER] Y-S E
2O AL AATA 2t F Aol A 2] dubAlta, gt 3
AF 5t IR nRof Hop Al AW, AlHAIZE gl A2
L 58 Edh A fsfade] diF 2A= 9
Ao g A gl

FAA | ot AT HF AE YA T A

AP AR ZF FAH A 2] A RS pH=E AT Fi)
= Fig. 33} 2t} 35 A48 27k AlEsE $% 54
oAl Z9] pHi= 6.28-6.49 W2 wlu|siA F-oJAH 02 Fha
(P<0.05)3}0] M=} Akl 2& AR = 29l 53] &
ZFg Aol A 5221 TS 8he] o] T oA A f-A]<f
AZEER7E A Alst A 0 &2 S| ol o). SH, oFAAl =] 428 %]
SHE 2% AE S Gzhe] A SA7A] 2 3ol
A o] A= ks pHE Aol 49 8 2| S5 E Y=
7R 9] 74§ o} AlAGH A0 2 BREQ, mE FA A
A S oo SiTt. $lol|A] At viel o] A8 ezt
o AL AR 3HE AA Tl whet &<] pH7F A 51519
£, ol 29 A$- SR Ale] i gf-E o] 9L, o] A o]
TCA cycle Yol A= 712 Q1 27 of| A 23] =] ] lactic acid7}
A Elo] Z2=7] gitolet wekE| 9ich(David and Michael,
2014).

= o
Aroll g 717 5 4151 2] Alvke] v, v, 2,
AH7] AR 9 $417] R4 100 enPe] o] £
she Qb e 2 AT S 233 2}
= Table 20} 20}, 441§ B7120) Al4tel] Bt 717 9 A
H 5] QubAl e ©7he Slah 2kel AlNE o] 793,40
log CFU/100 cm?, U2 9] 79 3.26 log CFU/100 cm?, ZF
2] 23,00 log CFU/100 cm20.2 LreRe 31, 2242 2J3t A
2]7] A4k 2FQle] 7-5-2.51 log CFU/100 em?, 2F e 2] 739
3.00 log CFU/100 cm?, ZA-2 9ot 4719 79 1.18 log
CFU/100 cm?, 24t} 9] 49 1.65 log CFU/100 cm?2.2
Elydtt. $HH, Harrigan and McCance (1976)= 4154 28 7]
T 2 g7l digt nAE V|Ee® ARtAlte] A 2.70
log CFU/100 cm? t]qto] ukE&a w220 2 2.70-3.40 log
CFU/100 cm? {97} Al AL LR R 3= =522, 340 log
CFU/100 en® o]4F0] Z7+49] 3|2 7hpslofof 1= 422
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O 2 AASFE AL, A2 7% 1.00 log CFU/100 cm? ©] 3}
7F ot oz A ARE BE Ik, o] 2|5k A A8 E = o] A
stell B agt 7|+ 3l AHE9] YHtAlet4=oll it AvE Har-
rigan and McCance (1976)7} A A8t 7|50l 2-8-5h= ¢ 4
K= 915t A127] A 211251 log CFU/100 cm?), E4-S €]
3 3%47](1.18 log CFU/100 em?), 2] t(1.65 log CFU/100
cn’) G- WSS R 2 0 2 AekE| Qlar, SRS Q1R vl
1(3.26 log CFU/100 cm?), ZH(3.00 log CFU/100 cm?) 2 <=A]]
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Fig. 4. Viable cell counts of washed oyster Crassostrea gigas as
affected by washing water quantity. 'Oyster weight used in this
experiment is 20 kg.
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Table 3. Detection rate of a metal detector as affected by position, sensitivity, diameter and kind of standard sample
) Fe STS . Fe STS
Sensi- - - Sensi- - -
Position tivity Dia- Detec- Dia- Detec-  position  tivity Dia- Detec- Dia- Detec-
(%) meter tionrate meter  tion rate (%) meter  tion rate meter  tion rate
(mm®) (%) (mm®) (%) (mm®) (%) (mm®) (%)
1.0 40 3.0 30 1.0 100 3.0 100
90 1.5 50 35 30 Middle 110 1.5 100 35 100
2.0 70 4.0 70 2.0 100 4.0 100
1.0 60 3.0 60 1.0 30 3.0 30
Right 100 1.5 100 35 100 90 1.5 50 35 50
2.0 100 4.0 100 2.0 60 4.0 70
1.0 90 3.0 80 1.0 60 3.0 70
110 1.5 100 35 100 Left 100 1.5 100 35 100
2.0 100 4.0 100 2.0 100 4.0 100
1.0 50 3.0 40 1.0 90 3.0 100
90 1.5 50 35 50 110 1.5 100 35 100
2.0 70 4.0 70 2.0 100 4.0 100
Middle
1.0 80 3.0 80
100 1.5 100 3.5 100
2.0 100 4.0 100
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