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Effect of Acetic Acid Reagent and Vinegar
on the Activity of Anisakis Larva

Atsushi Itpa, Shigemi Oxa, Toru Datkoku
and Keiichi OrsH1

Abstract

Anisakis larva is a middle host parasite of fish, and is found frequently on the visera of
fish caught along the seacoast of Japan. This living larva can perforate the walls of
digestive organs in humans and is causative of Anisakiasis.

Japanese have the custom of eating raw fish, thus, there is the danger of Anisakiasis
setting in. Before raw fish is eaten, it is often cooked with vinegar. Therefore, the present
paper deals with the effect of acetic acid reagent, 4.5%, rice vinegar and 15%, brewing vinegar,
on the activity of Anisakis larva or its cysts.

The results obtained are as follows.

1. In a soaking test using acetic acid reagent, rice vinegar and brewing vinegar,
Anisakis larva showed a marked trend to die in accord with the height of acetic acid
concentration and legth of time. The lethal effect on the larva was more powerfull when
soaked in rice vinegar than in brewing vinegar even at the same concentration.

2. Anisakis cysts lost their mobility when the concentration of acetic acid reagent
solution was more than 209%,, though some of them casted off the skin.

3. In a test where the larva was left on boiled rice dampened with brewing vinegar, at
an acetic acid concentration of 0.5%,, all the test larva were killed after 48 hours or 72 hours.
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HEE L UHRE

F_HXXhHR 1986 1 AR L1987 1 AEERB CHREIREA Y Y £ S5SORBR
LIOER LI DE VT,

HEER AR LTHCEERS Y CEBEEERKORY TH 5, Bk HERE  AOLHE
B, REE: 1 A% (TA45% XB v » vEES), &Fk: 2. MHVS (TA 159, Bk < v
#» v )

FoHXZNBOETEOYE LFEOHEIRECHEY S 2, RIGDEEOBEIL Y »1:,

KBERPICH (T IEEERE L 7 -V F HBOBHIEBER) R ARRR Y £ H A K TR OB
BRBEHRL (0, 5, 10, 12.5, 15, 16, 17.5, 20, 25%,), &EE 1 XL TO, 1, 1.6, 2.5, 4, 4.5%,
OEMBECHFRL T, REE2120, 3.75, 6.00, 9.50, 15.00% OEEBEECER LI, FhFEho
HFRE20m #ERIem D v —LiItd: D, TART =HFRHBI0EXY AN, 5+2°C DEH
EERIRD, 1, 24, 48, T2 BERI = L b B B2 L,

KBEPICETIEEEREL X MRIZET3 79X 2B 0EE FHABEREKTHAE
Help & B, 0, 10, 16, 20, 31.5, 40% AR L D& 20ml ¥ ER Jem Do+ —Lick b, &
MR POFIRBT =4+ 2R 10 EX Ah, 5+2°C OARENICHED, 0,1, 24, 48, 72, 96,
120, 168 BFRI & L ic > R b BB T A RO ELEEL 2, BBRIEY T, YR P hbOY
HoBRHOREXR A, B, C, Dcfyiti, Bib, BHARBC A1 HhESd530, EHBRY R+
FLOEMORBEH L AL, BHCE A L0 FESRBE, EHIDE 2 X kD 2/3
DIEABHLASDE Lz, ¥, FHv+— LR 4HEL, SR EO > 2 M HE &
BEOESVEBHELL,

KEPICH T IMRE L 7 Y AHHOBIEREE = ORIV IKE, BE L BEN
5,700 Fi~3,690 F1/10kg D47 L v » S —A 54 ADFhbF 2 LAY (4,290 FA/10kg) *:EA
TR, IRERIZIZF > 2 P ABT 2 + — A% SR-CISMT # >, R SATW5EEEDE
DR, IREREE, KA BRICAHL, ZOXROBERICK LT, 159, BiSH4 BERBEE 2
0, 0.12, 0.17, 0.30, 0.47, 0.75, 1.20% iz /s % X 5 12B4, 300ml B — 5 —k&EH, “hicT =
V¥ AHRI0EF AR V-7 &, F R 15 BESE% B, 1.20, 1.875, 3.00, 4.725, 7.50,

Table 1.1.  Effect of acetic acid reagent concentration on time of Anisakis larva

mortality
Acetic acid Number Elapsed time (h)
concentration of tested

(%) larva 1 2 12 24 48 72

0 10 0 0 — 0 0 0-1
1 5.00 10 0 0 — 03 05 18
10.00 10 0-2 1-3 3 1-7 1-9 5-10
12.50 10 0-3 0-4 8 5-10 8-10 10
15.00 10 2 3 10 — — —
16.00 10 3-7 4-8 — 10 10 10
17.50 10 6 8 10 — — —
20.00 10 3-8 8-10 — 10 10 10
25.00 10 10 10 — 10 10 10

~—; not determined
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Table 1.2. Effect of 15%, brewing vinegar concentration on time of
Anisakis larva mortality

Acetic acid Number Elapsed time (h)
concentration of tested
(%) larva 1 24 48 72
0 10 0 0 0
3.75 10 0 1 2
6.00 10 0 1 1 3
9.50 10 1 6 6 7
15.00 10 1 10 10 10

Table 1.3. Effect of 4.5%, rice vinegar concentration on time of Anisakis
larva mortality

Acetic acid Number Elapsed time (h)
concentration of tested
(%) larva 1 24 48 72
0 10 0 0 0 0
1.00 10 0 0 0 0
1.60 10 0 0 0 0
2.50 10 0 0 1 1
4.00 10 0 3 4 5
4.5Q 10 1 5 5 6

[8,}

0 10 20
Acetic acid concentration (%)

Fig. 1. Effect of vinegar and acetic acid reagent concentrations on time of Anisakis larva
mortality. ————; acetic acid reagent, -----..- ; 4.5% rice vinegar, - - - - - ; 159,
brewing vinegar.
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12.00% OEEBBEC AL O1L, Ty AGRI0EZ AN IV~ T2fEole, 2hb%
5+2°C DBBREICAR, 35D T4, 24, 48 2T L B OFERAPBEL -,

XEBRER

1. KBHEPIZEII2HBREL 7 VX ANBOBTERHM FohicKRiyE 11,12, 131K
AL, ED3FLI ORI AER L,

2. KBEPIZEITA2MBAEE X MRIZEII27 X AHHOBE ERERLE2],
22,23, 24,25, 26 R, chIhE2HEIERLL,

3. KERBPIZH T ENMEERE L 7 U F YR OBIEREMN EREELE 3L, 32 LK31, 32
IR LT,

Table 2.1. Effect of 09, acetic acid reagent on activity of Anisakis larva in cysts

Elapsed

time (h) 1 24 48 72 96 120 168
A 9 9 7 7 7 7 6
State of B 1 1 0 0 0 0 0
ecdysis* c 0 0 0 0 0 0 0
D 0 0 3 3 3 3 4
Survival 1 1 5 3 R 3 )
number
1 10 10 9 8 7 7 7
Migrating 2 0 0 0 0 0 0 0
position** 3 0 0 0 0 3 3 9
4 0 0 1 2 0 0 1

* A; cyst, B; only head protruding from cyst,

C; half of the body protruding from cyst,

D; more than two thirds of body protruding from cyst
** see p. 302 in the body

Table 2.2. Effect of 109, acetic acid reagent on activity of Anisakis larva in cysts

Elapsed 1 24 48 72 9% 120 168
time (h)
A 6 3 3 2 2 2 2
State of B 1 4] 0 0 0 0 0
ecdysis* C 0 0 0 0 0 0 0
D 3 7 7 8 8 8 8
Survival
number 4 4 1 2 1 1 0
1 5 5 5 9 9 9 9
Migrating 2 0 0 0 1 0 0 0
position** 3 4 4 5 0 1 1 1
4 1 1 0 0 0 0 0

***  gsee Table 2.1.
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Table 2.3. Effect of 169, acetic acid reagent on activity of Anisakis larva in cysts

Elapsed

time (h) 1 24 48 72 96 120 168
A 7 4 4 4 4 4 4
State of B 1 0 0 0 0 0 0
ecdysis* C 0 1 0 0 0 0 0
D 2 5 6 6 6 6 6
Survival
number 3 1 0 0 0 0 0
1 8 8 10 10 10 10 10
Migrating 2 1 1 0 0 0 0 0
position** 3 0 0 0 0 0 0 0
4 1 1 0 0 0 0 0

***  gee Table 2.1.

Table 2.4. Effect of 209, acetic acid reagent on activity of Anisakis larva in cysts

gzgs(‘ﬁ 1 24 18 72 9% 120 168
A 8 8 8 7 7 7 7
State of B 0 0 0 0 0 0 0
ecdysis* C 0 0 0 0 0 0 0
D 2 2 2 3 3 3 3
Survival 2 0 0 0 0 0 0
1 10 10 10 10 10 10 10
Migrating 2 0 0 0 0 0 0 0
position** 3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0

*** gsee Table 2.1.

Table 2.5. Effect of 31.5%, acetic acid reagent on activity of Anisakis larva in

cysts
Elapsed 1 24 48 72 96 120 168
time (h)
A 8 8 8 6 5 4 4
State of B 2 1 1 0 1 1 1
ecdysis* C 0 1 1 0 0 0 0
D 0 0 0 4 4 5 5
Survival 9 9 0 0 0 0 0
number
1 10 10 10 10 10 10 10
Migrating 2 0 0 0 0 0 0 0
position** 3 0 0 0 0 0 0 0
4 0 ] 0 0 0 0 0

***  see Table2.1.
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Table 2.6. Effect of 40%, acetic acid reagent on activity of Anisakis larva in cysts

Elapsed
time (h)
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Fig. 2. Effect of acetic acid reagent concentration on activity of Anisakis larva in cysts. A,
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Table 3.1. Effect of 15%, brewing vinegar dampened boiled rice on time
of Anisakis larva mortality

Acetic acid Number Elapsed time (h)
concentration of tested
(%) larva 3 24 48 72
0 10 0 0 1 4
0.12 10 0 3 6 7
0.17 10 0 5 7 10
0.30 10 0 5 8 9
0.47 10 0 8 10 10
0.75 10 0 7 10 10
1.20 10 1 5 10 10

Table 3.2. Effect of 159, brewing vinegar dampened boiled rice on time
of Anisakis larva mortality

Acetic acid Number Elapsed time (h)
concentration of tested
(%) larva 4 24 48 72
1.20 10 2 9 9 10
1.875 10 2 9 10 10
3.00 10 0 5 10 10
4.725 10 0 6 8 10
7.50 10 0 5 8 10
12.00 10 — 8 10 10

— ; not determined

z =

L KBAPIZHITIHEREL 7YX APHOHIERE N1 v EELBLHZ LXK
R B, HRAREBROBE, BFRERE 10%, 1T 7 = v+ 2GR BBl HBE
Bh 26% 1705 L SRIIETWILA TV 5, BERIBE D 20% T3, 2B CHRIIEMILALE, L
2 UBERRIBEE 25 17%, Tk 12 Befd], 159% T2 24 KfHl, 109 Tk 2 Rt b &M L XV &
Rz,

HEEERE 25 159, OXBABEROB S IERAERBOKR L BRERILTH S, BBRRE D
4.5% DKFEDBEITIIH 2 BB ANT, L o ECEEBRERE, L EVRETT =3 AYHROK
FEHRNBELVEV 25,

2. KBAPICHIIBBREL X FRICEII27 293 AGROBE R2ick b, RE
HBROBEL A LROT7 =29 FRAGROBEEYERE TR LROBTHD, 7T=4FAGHHRD
A MREEORDIELV D, RUY+—VATBHORIEL L ORERBOEEH 109 0 7
N=TThHb, BHERDOREL VWL OREBORED 20% D/ — 7 TH 5, HBEBROEE
BEBEMN0% D7 —7ORBERRTY + LV ROBHR SO EHNABE LK ->T V5
N, TOBHITHTH S,

—FHYAIADT = F AMBRIFRRCERETHZ LVBRIN TS50 TY, BY: FEY
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1

10

Lethal number
(3]

0 05 10
Acetic acid concentration (%)

Fig. 3.1. Effect of 15%, brewing vinegar dampened boiled rice on time of Anisakis larva
mortality. Number shows time (hour) of mortality.

HOBBRYECHELLATChL ZOMELRER LIV,

3. KBFICHBITI2HBMREL 7 -V F AHNBOHTHMN K31t hIBMEREORE
0.75% LT oTix, SBEBE7 =4+ RGHOEBHEITZ0 TH -7, 24 BRIEICIZFER M
50% BB R &h, 48 BRRABICIIBE 0.5% LA LT TOMBRMFEA TV 5,

X 3.2 DEEEEEDEE, 4 MBI AEBULIZ LA E L, U BRBIEER IS hoTL
57, K310HhHRFEBEM LY SHEMEV, ZhIZOWTHREIRAZHETV,

B’ #

L KBEPCETHEEREE & 7 =9+ AGROBIEREIL, BEAEEROBS, HREE
10%, 1RREIT7 =¥+ ASRICEBI 22, BBEBE 25% /25 &, RIZLMIEA L, B
BRIREE 03 20%, T3, 2 R CTLHRIZLIILR, BERBEH 179, Ti 12 BERA, 16%, Ti3 24 BERS,
10% T3 72 B & £3FT e fnds o T,

EERRIREE 23 15% OB AMER OB & IHRARMBROER L IER L T 54, BFBEREH
4.5% DKEFOBH IR 2 BT, L ECEREE, XV EVRETT =9+ AHHoK
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Fig. 3.2. Effect of 159, brewing vinegar dampened boiled rice on time of Anisakis larva
mortality. Number shows time (hour) of mortality.

EERSPEL L,

2 T=HFARGHEO ALY, vy VHATBHORLIELVWLORRAEEROBEMN
10% D7 —7ThHote, REEREOR IV OILERORBRED 20% DIV —FThol,
NIBEBROERBE 0% 07/ v — 7ORBERR VY + —VAOBBIEL2GOTHHLEE &
f&of:o

3. RERPCEMLERE 0.75% LT TR IMMBL 7 =4 F AGHOEHL 0 TH -7, 2D
ST 24 BRI TE R AN 50%, B R S h, BE 05% LA ETR 48 RfBIC & COLRMIEA
2o

B 3
HAAERM I OB RV A SR ST B,

— 309 —



d X K E % # 383), 1987

X L3

1) KAE— (1974). BEL7=v+ 2, ALHEENREK £4E, KEF> ) —-X (1), p. 126-147, &
BHEER, FA

2) KEE—¥H H-B EX (9T). 7=vFAFE BEHK MESEERXOTFHE R
DS, 21, 863-885.
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