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Viability of Clonorchis sinensis Metacercaria according to the
Food-processing Methods

Yoo-Joung Cho, Ph.D., Jong-Phil Chu, M.D., Han-Jong Rim, M.D. and Son-Kyong Hwang, M.S.

Department of Parasitology, Medical School of Kyung Hee University, Seoul, Korea

Background : Endemic areas of Clonorchis sinen-
sis are in Asia including Korea, China, Taiwan and
Vietnam. Its metacercariae consumed in uncooked, or
undercooked, unfrozen fish can present human a haz-
ard. Purposes of this study are 1) to observe the ef-
fect of each food-processing method and each storage
method on C. sinensis metacercariae and 2) to suggest
basis to be referred as an indicator in prevention.

Methods : Live metacercariae of C. sinensis in
fish collected from Nakdong River in Korea were
isolated by pepsin digestion, then were injected into
the center of regular-sized muscle protein (1 cm®) of
flesh water fish. The sample proteins containing meta-
cercaria were processed according to each food-proc-
essing method (heating, frying, boiling) and each stor-
age method (chilling, freezing, pickling with vinegar,
salt and soybean sauce). After these procedures, the
number of dead metacercariae were counted.

Results : It took 10 seconds to kill all the meta-
cercariae in muscle protein in deep frying (1807), 30
seconds in boiling (100TC) and 60 seconds in dry
heating. Metacercariae did not lose all the viability in
4~6C after 40 days, but lost in -10°C and pickling
after 5 days, and in salting (salt and soybean sauce)
after 3 days.

Conclusion : These results indicated that the
storing in low temperature and in such as vinegar,
salt, and soybean sauce was not effective to lose the
viability unless if it was kept for a long period of
time. Among the food-processing methods, frying in
soybean oil was the most effective method to lose the
viability of metacercariae. (Korean J Infect Dis 34:
242~247, 2002)
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19991 8ol 11974A] g7l ARE Aol
A2 A, T R3S A7 st AielE
AA AE F, gol S5 10u]e] $54(0.85% NaCl)E-
Y51 HBa)7])(DongYang Science Co., Korea)2 $HHs| 4
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1) Z|3KDry heat; pan boiling)

Aol ARE ¥3 BDE BT Aol B 74
WAez zelagid. o Wel 22 A%e 47 10, %,
60, 0 JHde ¥ A A4S 2As

2) 4At7|(Moist heat; boiling in water)

50 mL w]o]Fol] 1% FH5 30 mLE ol HA 714
hajo 2 7hesto] 7kzt 70, 80, 90, 100TAHIA AR89} A
g 24se] zelsigon), of Wl z2l AZE 27 10,
30, 60, 90, 120, 150, 180, 210, 240, 300, 330, 360% 7}
g ¥ A 228 FA3E3Ut

3) E|7|7|(Deep frying in soybean oil)

AB=E 718 RS AHgsie] 180CellA FA e
o) We) H71E AZe 77 S, 10, 30, 60, 90 T}k ¥
A SAE 2R

2. NEdy

1) YZ=HKchilling by refrigeration)

WAARE 4~6T)0l ¥, #AF 7I7PER 1, 3, 5, 7,
30, 409 A7 ¥ A &2E FH130-

2) YS(freezing)

WEARE:-100) ARE 93, AR 7178 1, 3,
5, 79 AR ¥ A £A-E FASi

3) AFKZEHpickling preservation)

ABHE Az A8sigon], AEE 65~7% WV%)
2 3i8ich Al87t A AE20 mL)e] Aol st A
A 7171 1, 3, 5, 79 A% F AE AE A8k

4

A F AE Aol EAQ ez 23 A
W3t 2 A e st

(1) Z=5F A 9(salting preservation)

AE A Qe &8 AR G 9 10 g X
e 1, 3,5, 79 AR F AE 22E SR8

(2) 74 A 9(salting in soybean sauce preservation)

AldEln Qe 4= IS Alsrt A2 A520 mL)
2 s} ARSIt o] ulf APLE Zhgolu E}TAL 7
$ A5 A4 B4l do} zhke] 23S 7dislr] o
£ Zlog Agso] =S Adutich A7 7)7HEE
1, 3,5 7% A% ¥ A4 45 FH313d
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200714 EQE F2¢] Aol gl HFaFES 1 em’ 27
o] Agold] 28 &l FUste] 7 ze a AR
HZ A3 ¥ 5% 93w AEsAE W] F
A5 A HFgFoE o] A i Ade o
7} 2t

zg whyde v

O AH ¢ i“_i 7bddt Z+ A7hE A4S B,
10Zo)| A= 13~18%, 30&o)|A+ 98~100%, 60 o]Ac} 7}
e = 100%2 BE adfiso]l Ad=Ee AL #E
g 4= g)icKTable 1).

@ LA 129 Bl AEE Wi AL AZke] A%k
< o] 35 XA PAT v A5 4] 70T
e 2ol e 12027 At sellof 0~6%2] XAESE B
oly] AHE7] AlZste] 15020 AE 15~33%, 180304
= 49~74%, 2102 A= 68~72%, 240204 75~90%,
2702014 88~92%, 300%ol|AE= 78~92%, 330Z&olAl:
98~100%, 360%el|4] 100% *Al-g-S Holw SkAs| AW
s1ick. 80T =X 602 7oA 1-3%9] AAES
Ko7 Al#slo] 90ZFol|A= 6~11%, 120204+ 3968
%, 150204 62~87%, 180264 85~92%, 210Zo]|4]
E 82~9%, 240%olA= 97~100%, 2702%o)|4] 99~100%
2 A Adslar 300%ol4] 100%2] AAEE Ktk
0TAHE 1024 1-2%9 XA&S Holn AHE|7|
Al &Fsto] 302004 3~15%, 60%ol|AE 17~25%, 90%o]|A]
E 64~70%, 120204 = 99~100%, 150%0]|A+= 100 %2
AAEE B3ck 10T FellAle 102ell4 50~58%2]
AAE-S Holn] 30xuke] 100%] X A2 vlERHcHTable
2). 57t 255 oz Ae] L8888 & ¥
A cH(Figure 1).

@ 180T £L£E9 7|808 A8E
91~97%9 =2 XAEE

HZAS uwif, 5%k
Mgl 1020 100%9] AAEZ

Table 1. The Fatal Rate of C. sinensis Metacercaria on
Dry Heat Method

Piocessing thine’ (sesonds) The range of fatal rate (%)

(n=3)
10 13~18
30 98-~100
60 100
90 100

zelyol e HEF 5 AEE

EE Aol AE=ckTable 3).

A7 W E B,

@ ¥AeE~6T)olAE 308 F=7 Avs 0~4%2)
AAER FdH3e] A FA gv A& £ T UYL 40
Y Folx 6~13%9] X|A-g9HE Yl HcKTable 4).

@ W&5(-107) %EHOM ARYE 73T 19 Ags o
80~85%9 AA&S K, 39 FollE 99~100%, 59
o 100%=2 55 2Es}9icKTable 4).

@ AFolA Aozl gl AlZx YUY 20 mL ol A&
shuzh SAs A7A B3 ARSE ul 190] AgE o
89~99%, 3% Foll&= 99~100%, 5Y Fol= 100%2] X4
&5 Ho|H EF AHsigich(Table 4).

@ A2 NG 9 &7 10 g AEE B FA19e
A% 190] AW wl 98~100%2] A2 HU:, 3¢
ol 99~100%, 5YA| 100%2 A3 AEslsickTable
4).

Table 2. The Fatal Rate of C. sinensis Metacercaria on
Moist Heat Method

Processing time The range of fatal rate (%)(n=3)

(seconds) 70C 80°C 90T  100T
10 0 0 1~2  50~58
30 0 0 315 100
60 0 1~3 1725 100
90 0 6~11 64~70 100
120 0~6  39~68 99~100 100
150 15~33  62~87 100 100
180 49~74 85~92 - =
210 68~72 82~95 = =
240 75~90  97~99 = =
270 88~92  99~100 - =
300 78~92 100 = ~
330 98~100 100 - -
360 100 e - =

— :not examined

Table 3. The Fatal Rate of C. sinensis Metacercaria on
Deep Frying in Soybean Oil (1807T)

Processing time (seconds) The xafige. of faml. rate (%)

(n=3)
5 91~97
10 100
30 100
60 100

90 100
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Table 4. The Fatal Rate of C. sinensis Metacercaria on each Storing Method

The range of fatal rate (%)(n=3)

Processing time (days)

4~6T -10T Vinegar Salt Soy bean sauce
1 0 80~85 89~99 99~ 100 97 ~99
3 0 99~100 99~100 99~100 98 ~100
5 0 100 100 100 100
7 0 100 100 100 100
10 0 ~ - —~ -
20 0 — ~ - =
30 0~4 = - = -
40 6~13 - = = =
— :not examined

3}3ich.

® 7HHEN) 20 mLE Alg87} g7 F71A 34
S A% 19 AS 9 2 JALe] 97-99%, 3% Folle
98 ~100%, 5% Zo|:= 100%2] x|A-ES X cH(Table 4).
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