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1. FLC®IC[1,2]

KAENCB T 2 BEOHHEOKLTEIZNS Tt T
b0, TOHIEEF LT EHIFNED TS, &<
R eHEL®DLEONEF LT THD, HOAAES,
Whws ‘" oEEIIN2HEETHS. Ko “H
W ORI (K930t 1F, EEREMELTHD
NTW3. IAOFERTS 5ALME T, ILEAIZE >
HB,OOBADORE, FLNBICETh I ESE
(FRI2H F I L) REFHTZLIckD 18- Tk
Hgehnl &z U, EEMCIREERE EokE o/
REIZZE > TV, o B oW T & AR I Sl T
KB ZEizkD, TP D CaCOy A CaO & D,
MEEEE BT 5. FELOFEFR I TE, Hit
DOFFRIC & 2 VIR EDOZERIIFTAEEED STk,

H B v & 23 B IR O BRI & L
TR ENTW S, ZOPMEDTR M, ME (3], &
B [4], SOWIEHUEE AT SME S (5], BXUY 4
LA 6l IZHLTEWMEESRL, BAWPIEAXZ b L
EHLTWS, U BUR ALY o A2 & 2R R,
BNFORE - REICBET 2R RENIERIZL -
THD, KEHERBEF b)Y 20REBHNELTONZS
HME-TWD [7]. 22T, HBBER ALY L2k
3 A 36 1) B AR & 7z A ORI & Hbic
I s 5.

2. BRBERAIVD ) LBREROINAF T 1)V LI [8]
JR K R & 7 Ha& KK (HSSP : heated scallop-shell

powder) DHILE X FIBHED/NA X 7 4 L4 (BF) (12
T IBERICONVTHE L 7= [8]. Salmonella
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enterica subsp. enterica NBRC 13276 D BF # 2 5 4 I
H5 AT — b FISESLL 72, HSSP i+ % 7 Hik %
1000°C T 1 BERBER L 7z. HSSP 25 Y —IZHLEF T
JEE BF 7L — b 2R L, HSSP AFLD YL E *
FJEWE BEIZRT 2R ET 40 4 v AT KD
JEBEE I R ITWE U 7. HSSP OALEEE 5 L Y
PUBEIE R O BN Evy, BE ISR § 2 /EIIZ A L 7=
10 mg/ml T 60 %3 o HSSP AL ¥ T3 10° CFU/plate
@ BF OAEWEYE 2 1ZIE 52K X &7 (Table 1).
HSSP (10 mg/ml, 60 4F) ¥ &K Wil RmE T ) v 4
ALERE (200 ppm, 60 43) %125k AF L 72 BF (234
RO ek o7 P EOKREX D HSSP AL 4 L
EFFEE BFICH L TEWRE B X OBRESREZ R L
72. 2O BF x4 % HSSP ALEEDOfEHIL, #E@T Ko
BRI [9], KIBE [10], UV 27U 7H [11] 12250V T %
AR ARRARENTHE D, BhaEERE O BF HIfHIC
HNTHBZEDIREINT.

3. F/HFE[12]

INETOBERAINLY T LB ROMEX, 420
WFE2HAWZEDOTHD, ADIL—-TTiE, Ei
FINAF T s a Y — (Bk) BRFEL 2Bk & 7 H
e KT (FERSTE Ca (OH),) #fHL, MR
I X O E R w3 2 BE O M B &
U~ A sukiTFeDlbBET -7 F 7 KFORFEIR
20-50 nm 253 L, v A4 7 ok I3 EEE30 4m T
H o7z PUAEMEZ RN ER, MEOREMEG &
IRz LT~ A 2kt F VRO EN
R/ B N7z, Fig. VISHBEEFFRIZ§ 2 #5428
3. w4 rukiter Rt EIES S &, Wil (25T
BXU37C) T, 14— - F /K TORER
BorvA vk k0 Eh o 2, WEE ETT
60C LT 5 &, BAMRDET 24 -4 —LIEIZIAD S
2. LEORRED, siktka 7 > kg~ 4 2
ORFEDIEFICEOREIREAFLTVD 2 &hD
Motz BUE, ZO&D nBEREs T HB T R E R
MR BRI P C OISR HED 5T 5.



Table 1 Estimated viable counts in Salmonella biofilm exposed to HSSP and other treamtments.

Treatment Concentration, pH Treatment time[min] TTD[h] Viable counts (CFU plate'l)
Cont. 0 0 3.8 1.3x10°
10,0 me/m 20 12.9 3.5x10°
HSSP @Hﬂigf 40 15.8 1.3%102
60 19.7 1.4x10°
20 9.8 1.3%x10°
NaOH pH 125 40 11.7 1.4x10*
60 15.3 2.2X10?
Sodium 200 mg/1 ig izg jfjigi
hypochlorite (200ppm) 60 005 0.0x10°
N.D. : no detect of TTD
- : Viable counts can not be estimated
Sorbitol = — 7 4 " HSSP (LI SC- HSSP) % fERK L,
BRANOILH % MG L7z (Fig. 2).
2 = VAR CITRI SRR T, 5% DLk SC-HSSP 2
Y —WETATr —LOERIEPED 50 7.
3 Sorbitol & I —F 4 ¥ 45 Z &1 K& % HSSP Ol
DI FIEELEO SN ah -7 KEAKTRIEL 72
o L& 2 TR (7 B SRR B 2228,
e | SC-HSSP (5%) MFRAMIL 7L & 2 TIREINIEED 5
3 1 hamor ZHE, AHSREORE - HEH L
2 BT % I Na ALFE (200 ppm) & [ % B L
«n DR - b - RAEDIRTH 72 EOKRLD
4 SC-HSSP &, 27 —LAEROPHE X ORI
] MAEETH B T EHWREE NIz, BUE, 27 — LAk
DINHIFERE D MET %17 > T 5.
L
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Fig. 1 Sporicidal activity of heated scallop shell powder slurry
(5 mg/mL). @:25C, A:37C, B: 60°C, — nano-particle,
- - - - micro—particle.
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Fig. 2 Inhibition of calcium carbonate scale formation for sugar-
coating heated scallop—shell powder slurry.
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WhWw B [IERI] OHKATH . i, WAEYH
BLIAMIZ®, KR [15] R 7 L ILy v ORIRIER [16] &
WEEhTn3,

PR AN LDOFEE LTI, RED [7rh)]
EVWIFRETH B, [Th )] v, RIS
L Bh, ~HTHRVIILKSHRERET I LI
KA. UL URE PR A — L~ A4 7 4 =13 %<,
ZhEDERDOIEEIZEIL 22608 - HUE Al % fth o £l
EHlEETEE AL, AT A ER LT <
DENRDH B

5 A X ®

1) J. Sawai; “Chemical presevation teqchniques of foods (15),
Chapter 4: Others; (4) Calcined calcium” (in Japanese).
Bokin Bobai, 38, 53-60 (2010).

2) J. Sawai; Antimicrobial characteristics of heated scallop shell
powder and its application. Biocont. Sci., 16, 95-102 (2011).

3) J. Sawai, H. Shiga, H. Kojima; Kinetic analysis of the bacte-
ricidal action of heated scallop-shell powder. Int. J. Food
Microbiol., 71, 211-218 (2001).

4) Y. Ohshima, D. Takada, S. Namai, J. Sawai, M. Kikuchi, M.
Hotta; Antimicrobial characteristics of heated eggshell pow-
der. Biocont. Sci., 20, 239-246 (2015).

5) J. Sawai, H. Miyoshi, H. Kojima; Sporicidal kinetics of
Bacillus subtilis spores by heated scallop shell powder. ]J.

BRORRERAD | | BB - B
R = o5 |-' AN

}
CO, ME-ME. MR PULTVESERE

Fig. 3 Circulation of sea shells and shell materials

Food Prot., 66, 1482-1485 (2003. 8).

6) C. Thammakarn, K. Satoh, A. Suguro, H. Hakim, S.
Ruenphet, K. Takehara; Inactivation of avian influenza
virus, newcastle disease virus and goose parvovirus using
solution of nano-sized scallop shell powder. J. Veter. Med.
Sci., 76, 1277-1280 (2014).

7) J. Sawai; “Nanomaterials used in the antibacterial and anti-
fungal fields” (in Japanese). J. Antibact. Antifung. Agents,
41, 249-254 (2013).

8) K. Nagasawa, M. Kikuchi, J. Sawai; “Antimicrobial effects of
heated scallop-shell powder against Salmonella Biofilm”
(in Japanese). Bokin Bobai, 39, 587-594 (2011).

9) J. Sawai, K. Nagasawa, M. Kikuchi; Ability of heated scallop—
shell powder to disinfect Staphylococcus aureus biofilm.
Food Sci. Technol. Res., 19, 561-568 (2013).

10) M. Kubo, Y. Ohshima, F. Irie, M. Kikuchi, J. Sawai;
Disinfection treatment of heated scallop-shell powder
on biofilm of Escherichia coli ATCC 25922 surrogated for
E. coli O157:H7. ]J. Biomater. Nanobiotechnol., 4A,10-19
(2013).

11) N. Shimamura, F. Irie, T. Yamakawa, M. Kikuchi, J. Sawai;
Heated scallop-shell powder treatment for killing and
removal of Listeria sp. biofilm formed at low temperature.
Biocont. Sci., 20, 153-157 (2015)

12) T. Watanabe, R. Fujimoto, M. Kikuchi, J. Sawai, S. Yahata, T.
Satoh; Antibacterial characteristics of heated scallop-shell
nano-particles. Biocont. Sci., 19, 93-97 (2014).

13) M. Ishikawa, Y. Nomoto, M. Kikuchi, J. Sawai; 41th Annual
Meeting of the Society for Antibacterial and Antifungal
Agents, Japan, 25Pp-22 (2014).

14) A. Peschard, A. Govin, J. A. E. Pourchez, E. Fredon, L.
Bertrand, S. Maximilien, B. Guilhot; Effect of polysaccha-
rides on the hydration of cement suspension. J. Eur. Ceram.
Soc., 26, 1439-1445 (2006).

15) M. Kishi, Y. Komatsu; “Characterization of plaster material
making use of scallop shells” (in Japanese). Memoirs of the
Hokkaido Institute of Technology, 34, 97-100 (2006).

16) K. Terajima, J. Sawai; Abstracts of 24™ Annual Meeting of
MRS-Japan 2014, I-P11-038 (2014).

(AR E TR ENA T HZOHF N EH/T, H=a—-2L
4 — No.38 D% —#HHETL Tk L7283 DTH %)



