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Antibacterial Activities of Trace Elements in Combination with Food Additives
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Abstract

Antibacterial activities of the trace elements in combination with the food additives were measured against
6 kinds of food-borne microorganisms such as Escherichia coli, Vibrio parahaemolyticus, Staphylococcus
aureus, Bacillus cereus, Bacillus subtilis and Pseudomonas fluorescens. The difference of antibacterial activity
was not shown among the kinds of food additives, such as dextrin, gelatin and collagen. Zn and Ge in com-
bination with food additives had strong antibacterial effect. Especially, 1% zinc acetate in combination with
1% gelatin was more effective against P. fluorescens and S. aureus than against Bacillus sp., E. coli and
V. parahaemolyticus. Minimum inhibitory concentration of zinc acetate in combination with 1% gelatin appeared
to be 0.5 mg/mL on S. aureus and P. fluorescens, and 1.0 mg/mL on E. coli, V. parahaemolyticus, B. cereus
and B. subtilis. Minimum bactericidal concentration of zinc acetate in combination with 1% gelatin appeared
to be 0.5 mg/mL on P. fluorescens and 1.0 mg/mL on E. coli, V. parahaemolyticus, S. aureus, B. cereus and
B. subtilis. The zinc acetate in combination with gelatin showed stronger inhibitory effect in acidic range
below pH 6.0, and remained active even after heat treatment at 121°C for 15 min. In comparison with control,
the viable cell counts of fish pastes, which were coated with the solution containing both 1% zinc acetate
and 3% gelatin, were decreased by more than 100-fold until the storage of 7 days at 10°C. The results indicate
that the combined use of zinc acetate and some food additives could prolong the shelf life of fish pastes by

8 days or more at 10°C.
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A Z-9 chil Al A shA) (gelling agent)
t}h(16). Al FA A A, HEA) =e
A gl AL dfRE-2 o Fol &3l
A E-A (hydrophilic gum substance) &l H] ¥Fs 4] gel-
atine tryptophan® cystines A& g B 4ol L ALS R F
et 9le] 9 okA ZEA7F ok (17). =8, # 2 gelatine
A3} o] ool = A7} F L BAhRA] 11 o] -fo] ErljE 3 glr)

B dFold= g5 v AFHEE S A
< EE A EY HA 9 AFS5E el 93] ofdd ¥

= 21 45 74314 71 gelatin ¥ dextrin
5 AFaA A @ o o]8rtsAdE HESAC
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B o -F-of| A}-4-3F zinc chloride, zinc acetate, germanium
oxide, magnesium chloride, calcium chloride, manganese
chloride, ferric chloride ¥ selenium oxide 52 Ajek&-
SigmaAHSt. Louis, MO, USA)el| 4] F8)stadch w3l 34
59 wlof 2 FHFFAE ZA 8] 95k Mueller Hin-
ton broth(MHB)2} Mueller Hinton agar(MHA)E- DifcoA}
(Detroit, USA)ell Al F3he] AMg-3l9 )

SAlTEF

FFEAAE A5 et 2F FET Staphylo-
coccus aureus ATCC 25923, Bacillus subtilis ATCC 6633
2 Bacillus cereus ATCC 11778, 18]a 1% SA#4
Escherichia coli KCTC 1682, Vibrio parahaemolyticus
KCTC 2471 ¥ Pseudomonas fluorescens KCTC 17672
A el eFal A AHg-stdrt. &, FA1FFE MHB 10 mLel
23] S aureus, B. subtilis, B. cereus, E. coli 2 V.
parahaemolyticus S-& 35°Cel|A] 18~24A17F wjefalsd o
o, P. fluorescenst 25°CollA 18~244] 7} wiokatodch,

NZS MO O BREY
AZE AFel B el 248 A FaNe] FFEA

ATy
< vlZ3}br) $sted disc assayP-g AHEst o, wA

by
o

o AR 2G4

MHBel| s Fgt FA 75 vl oFl-e MHA 4 s 2] o] 100
uL A E3te] FAd A =2sled ). vl 4 ke Al E A
Al g4-o0 80 uLE =7 paper disc( 410 mm)ol| EFAA
gl =43 Hge] &3 &, S aureus, B. subtilis, B.
cereus, E. coli, V. parahaemolyticus®] 73-% 35°Co|A] 184]
7}, P. fluorescens+ 25°Col| A 18A1 7} il ok ¥ =] &) 2he] 2]
A(mm)E SA el old, v=kla 7hst Al F4A] A8
B8 selatin(Duksan Pharmaceutical Co., Ansan, Korea),
dextrin(Junsei Chemical Co., Tokyo, Japan), £7}A}2] &
o] Bol| A %3} collagen 52 AEA A <] zinc chloride,
zinc acetate, magnesium chloride, calcium chloride, man-
ganese chloride, ferric chloride ¥ selenium oxide 52} ¥l
FAAE 1.0% F=2 A7Este] 7hd 37k A& AHE-EA
o b germanium oxidex &3] Lsl= ] oo} 05%

Akshe] ALgstadeh

.

pH 2 & ordM

ul2kel 4 7F 3t Al E- A9 pHell gt A A& Lol i)
) 5}ed o}led(zinc acetate) ¥ 7| 275 (germanium oxide)
74 A E pH 45~9.02.2 A S| AlF5 AFo sl
disc assay§ 22 a2 S 3t o kA A-S o}
7] 23hed 60°CoN A 3047k, 100°Coll 4] 108, 203, 3057}
3T 121°Coll A 1587 d A2 ¢ ob-3 A 5= Al el o
3 23S vl asks ol

F2XhEs(MIC) & F2AESE(MBC)

# 424 8l 5= (minimum inhibitory concentration, MIC)
2 & 4 A} % % (minimum bactericidal concentration, MBC)
9] A2 Lorian(18)2] uby ol whel b A vl 2] 3] 4 9 (broth
dilution method) -2 33431 o.m, 7t B A kAol 37]2] A]
& 283t e &, 1% gelatinel] #1428 10 mg/mL
A7Fek vl A e A FAEAE QAR (MHB)e] 43
FEr} HEE WG F FAFFE 10° CFU/mL A% 5
L2 HE)o] v oFgt o} spectrophotometer(Spectronic,
Milton Roy Co., USA)Z &3 %(660 nm)S =43}
Z4 -5 g sle] MICE #alslsicl ozl 24317
%2 woFd-S AEE AR o HFshe wioFe g
660 nmell A #F F4] 345 E el MBCE &alslsith.
oldf, MIC & MBC= #HF JAu=A] Foll F-Fe] A=
ulgFd ) ke g FAshgith

HuhX|of| M B4 HH

o]kl A 7FE Al F A E A FS Al S vH e
oA 5kg otolH 7] $)3)}d 1% gelatined) ©}3-g 10 mg/mL
A 7hgt otad 7h3 A FA4AE QA A (MHB)o 43 5=
7} H5E HrHg og 4 FAEFY AF ¥xst 10°
CFU/mL A= =HEEF AF3dvt 281 & 55 2F
Bk ol 72417F Fok wlokalml A FHE660 nm)E
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A3t acetate B+ zinc chloride)® 713 A% 23 JFAdda
S. aureus®) ®W3sle] 135~14 mm, 283 E. coli, V.
parahaemolyticus, P. fluorescens 2 13 S-A1 ol ol 8)
A 11~23mme] AS A z-S FA skt =&, A2t
F(germanium oxide)2- A7 B¢ 2% AT FlA
Bacillus sp.ol} ta| A5t 18~20 mm, 23 A FellA=
P. fluorescens®| t &) A% 20 mme] A8 A s 3-2 el
9121}, magnesium chloride, calcium chloride, manganese

i

olE ME<2 Zgo| 2st M uig)

ot 7h3t A E4A ZE A 3 Al o F A F AR
EA-E 24517 9 8le] 1% zine acetate®} gelating £
g & Q el AF 5 oI5 523 A3t ZEE F-25°C
oA 1087} A=A Z g AR % G Azbel] upE A
o ¥W3HE AR Egit) old, gelatin®] FE7F AF I8 =
A Aol vlx)= 93-S Lol ] #3le] 1% zinc ac-

. . o o zalx)
etate Lo gelatin® 7 _}7_} 19, 3%, 5% 2 H =2 Wr}a chloride, ferric chloride ¥ selenium oxide®] 4% 1=

2E BATTA Akl BELYE ol YeHTable

oled 7k3}h A F A ) ﬁ_o_q FEEF o] 2L 25°Col| A 3d
7} AAsAA] AFS E & stodv) =%, 1% zine 2. o1de] Az Al ALgd MRS T opd s ARy
acetate®} 23 gelatin FE 2 E3H 2o o5& X3} wro] 455 4 ) o3hod 6‘}%%)\3 & el e, ols
of 2R AL AL R AL AFHUA ATe kg T ST Peeudomonas SE A St 2F ST
Abs B ghrh Beh opd Foll thate] ol A 2 7he S veh gl ek
Hassen $(19)2 Pseudomonas aeruginosa®} Bacillus
2ot 2 thuringiensisdl] W&te] 7} =5 =2 Fa) ofed Fwe &

0] FF LA AHE A pEt ¥24E Y ¥

ASE Mol CHEE oj2Fa 25 AEL | $7Ey AL vetilen, 23 IR EZ) M & 2SS

NZE ATl Y a3 B FEES deglen, deAE 053 £33 dehidohy By
£ oo}l R7] ¢]3}e] gelatin, dextrin, B7FAFe] E o] FeilA] st w3 Lee 5(11)2 2355 Aol ™ calcium
223} collagen 59 Al EAA o £ vl E 7H3)sl chloride, magnesium chloride, potassmm chloride, sodium
b FTRAL BAAAT AELA) SRl GE FF  chloride £ FFEHE AR 23, LE vl FALE 1%
g4 2] Aol 7ﬂ9l fol(Table 1), o] F A3 ol o1& A& FTEAAE FHEETE e A »a}I—A‘/}, calcium chlo-
oAl F ZhE A Zo] e ALE-E T )= gelating E}]/}} o2 rides 3% F XA E coli 0157 ¥ S. aureus®] A&

A 2] s}od able 20 vheblisleh 1% gelatinel] ofed (zine Al y Rty on B Ao E calcium chlo

Table 1. Antibacterial activity of 1% zinc chloride in combination with several food additives against food-borne microor-
ganisms

Inhibitory zone (mm)”

Food additives

E. coli® V. para P. fluore S. aureus B. cereus B. subtilis
1% gelatin 11.0 11.0 180 135 =¥ -
1% dextrin 11.0 11.0 17.0 15.0 - -
1% collagen (starfish) 11.0 11.0 19.0 14.0 - -
1% collagen (fish) 11.0 11.0 18.0 135 - -

Inhlbltory zone was estimated by paper disc assay (410 mm).

°F, coli, Escherichia coli KCTC 1682; V. para, Vibrio parahaemolyticus KCTC 2471 P. fluore, Pseudomonas fluorescens KCTC 1767,
S. aureus, Staphylococcus aureus ATCC 25923; B. cereus, Bacillus cereus ATCC 11778 B. subtilis, Bacillus subtilis ATCC 6633.
3)

Not inhibited.

1

Table 2. Antibacterial activity of trace elements in combination with 1% gelatin against food-~borne microorganisms

Inhibitory zone (mm)"

Trace elements

E coli’ V. para P. fluore S. aureus B. cereus B. subtilis
1% zinc chloride 110 11.0 180 " 135 3 -
19 zinc acetate 12.5 12.0 23.0 14.0 - -
0.5% germanium oxide - - 20.0 - 18.0 19.0

1% magnesium chloride - - - - - _
1% calcium chloride - - - - _ _
196 manganese chloride - - - - - _
1% ferric chloride - - ~ - _ _
1% selenium oxide - - - _ _ -

YInhibitory zone. Mndicator strains are the same as in Table 1. ¥Not inhibited.
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ride$} magnesium chloride$ 1% A7181& 74 &4 A E R AAAEY A LEAY ZHAR £4% A
Aol A=A o} o] 5 APAAL} At 3, 2.2 sekE gl
£ 0] 29 g7 FI}E Salmonella Typhimuriumel] i3 7} A 2o (germanium oxide) 743 A1 E4AE pH B2
A=A Jepg e, th8& o 2 V. parahaemolyticus©) 3 ZA% )2 B subtilisel| t3led dw@AE w2y A}
oo S aureusdl] WA s S EHRE Jehdx] glo}, & EE dgoA dFEA-L el e, pH 6558 4§
ol &L Tk ofd g r e} % Al Wt 7t g Ao =277} Z7FslicH(Table 3). whebA Alznbg 7
Ag viehiicia Rar(12)3be] % A el AR ad g 3 Al FaA e Al A B dzte] ol dd kA )
A& Vet = otd# Al 2okt Ao’ g 29 EY 22 A A F F2 Bacillus Al 415 A A8 $
2 vehyglch T HEAY YA 8 AR Aedeh w3 A2
.  am vHES AR A E2A ASE FAAFY ZEA R A}
o gy TV AASOIETI A 29 o2 20 3
FELAU gelatindll A AZEE WL I 2 we ggae oH 652 2gste] A Agstainh
7} AFE A Fo diste] 743 FFFAL elyo], o] B o}ed @ Alzuby 743 AL Aol FbgA L etolu ]
733t A5 Al EFol A4-37] 91sko] pHeF Dol A g A S 88 60°CoNA] 303-7F 100°Co A 103, 203, 30%7F 12)
AF

A W gkt). $-41, o} (zine acetate) 743 A} E-A Al ol gt
pH &+ A-& v w& A3} pH 6.0 |3t A = E. colioll o3}

I 121°Cell A 1587 23 of-g FFEA-S SA 5o
v 3L Tt Table 4). o] & vlekd 4 743 A F 44 121°C

o] 125 mme] &2 A3t ov, JAdo] A7)7] A== A 1587k 7128 T = ahF3A o) Mas) gl oo}, ulal
pH 65 o] 4ol A= a8 & vrebliAl stk (Table 3). A B 2EL) A 701,3,;} Al EE)\;Hh Aol v glR) 3} = o}edo]
wreb o}l & B AFLAL A PHEOONNE S o s o A E A
Wete 2 FANES ARAL L] Al FF L g gzy xﬂ%Ol‘Jr dmem AEd A48 A5 A0z

o

E 3y A pH 6022 A8l Ab&-3tgdc}. w3 A= o),
F2:7% pH 60 olske] AL 3ol tjeks] B .
NSE 0| O ALKFHSEMIC) U H2AYS

Table 3. Effect of pH adjustment on antibacterial activity" T (MBC)
f zi tat d i ide i binati ith - . N

Zelzlt?r(lz acetate and germanium oxide in combination wi NZE ATl ete] Bo FFBAL eyl ofed T
P ——— Azohis 5k AF2AS) AEE AT 63 B H2A
pH 1% zinc acetate 0.5% germanium oxide 3F=(MIC) B HAAE5EMBC)E 543 A4S Table
+1% gelatin +1% gelatin 5ol vrehuilg 0w, MIC 2 MBC 8 Alu] =] S0l 385 ¢]

45 125 18.0

5.0 125 : . 18.0

Table 4. Effect of heat treatment on antibacterial activity“

5.5 125 180 of zinc acetate or germanium oxide in combination with 1%
6.0 125 185 lati
2) gelatin
6.5 - 20.0 -
70 B 20.0 4 Inhibitory zone (mm)
75 _ 20.0 Heating 1% zinc acetate  0.5% germanium oxide
80 _ 195 +1% gelatin +1% gelatin
8.5 - . 19.5 Control 13.0 20.0
9.0 - 195 60°C, 30 min 130 20.0
A .
Y Antibacterial activity of zinc acetate or germanium oxide in }88(% ég min 1‘:3'0 20.0
combination with gelatin was estimated by paper disc assay o0 min 13.0 19.0
(10 mm) against Escherichia coli KCTC 1682 or Bacillus }(2)(1)8 ?0 min gg 20.0
subtilis ATCC 6633, respectively. , 15 min : 19.0
2Not inhibited. . Y Antibacterial activity is the same as in Table 3.

Table 5. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of zinc acetate or
germanium oxide in combination with 1% gelatin against food-borne microorganisms

Strains Zinc acetate (mg/mL) Germanium oxide (mg/mL)
ram MIC MBC MIC MBC
Escherichia coli KCTC 1682 1.0 1.0 >1.0 >1.0
Vibrio parahaemolyticus KCTC 2471 1.0 1.0 >1.0 >1.0
Pseudomonas fluorescens KCTC 1767 05 05 05 05
Staphylococcus aureus ATCC 25923 05 1.0 1.0 >1.0
Bacillus cereus ATCC 11778 ’ ) 1.0 1.0 1.0 1.0

Bacillus subtilis ATCC 6633 1.0 1.0 1.0 1.0




]

e

o

ol vlErE4o] Heko e BASI Tl obed 7hE Al F A
2] 2% SA Tl g MICSF MBCE 344 23 E. coli
= otld =7} 025 mg/mLY Aol ZE A F A
o] FAlstgd o}, 05 mg/mLY Welle FA3te Ad#
= 9l vk $A)ekA] g Ag 3 ol 2y ofad
$ 1.0 mg/mL 71319 & W ZE Al el 4o 4
o] A& Holx| ¢ko} HAAEFE MICE 1.0 mg/mlLe] %l
o} olw, o] FA51A] g2 APHE MEL wiA o AHE
slod wiokgt A=, 7 Falo] IAE A o} HAAIEFE
MBCX: 1.0 mg/mLo.2 =} V. parahaemolyticus
o dsld% E colist ¥l&d AFE ehigled, P
fluorescens®l gk MIC2} MBC+ 25 0.5 mg/mLe] %t}
b 2% 3 EY S aureusE ©1el-€ 1.0 mg/mLe 05
mg/mL A7} AS-oll= ol FAA wsredt, 0.25
mg/mL A7 el & Fo] SA1¢ A§ = Felse] MICE
0.5 mg/mLe]¢ 3, MBCE 1.0 mg/mL2& &l gict B
cereus & B. subtilis®] tdted= E. coli} vl 7S
Uehdlel MIC2} MBC 2% 1.0 mg/mLe]sdch.

A 2oty 733 Al E 2= P, fluorescensel W&kl 743}
743 FFEsE vehgigl e, MICS MBCx #3] 05
mg/mLe)gic}. 718 3 Bacillus sp.oll H&+ei+ MIC 2 MBC
E3] 1.0 mg/mLelgew, S aureusel] oE MICE 1.0
mg/mLo)iT}y. W E. coli 2 V. parahaemolyticus 5 2.
% STl dsted = 1.0 mg/mL A FSH E F Z40] 8
<15 g{H(Table 5) -

olAbe] A, A=zely 73 AlE "Zﬂ—‘\:— O oA el
distels FFEA-S gl oy, 23 Al dg
MIC+ 1.0 mg/mL o]Ateiglel, ubel, old 703} A FE 4=
a2 oA Y SAl - 2 dishe] MIC 1.0 mg/mL ©]3}
= vehio], oledo] AlZvtgrche 78 A HE e
= 7L g3 4 9ledr} Hassen 5(19)9] dFoldx
oled& H7}gk nutrient brothellAd P. aeruginosa®} B.

=

ir

thuringiensis®] &4]o] dA=g o, MICE 27 15 ¥
1.0 Staphylococcus aureus ATCC 25923
08 | -
5
o 06 |
©
©
S 04 |
[a]
o
02
0.0 — —8 |
0 12 | 24 36 . 48 60 72

Time (hr)

0.5 mMe]z}ar B 3}e] o
o tislol s 7g FwdAdo] v AR wdE) w3l
Lee =-(20)el] 2]3}l9 potassium acetate® 5

pHE 7008 2o JFA3E AH S o, E colidl
)& MICE 625 mg/mLelSi 2, S. aureusel ?3le] & 125
mg/mLeletr Buslgch v, B el F oA zine acetate
2 J7hg AZ 29 E coli B S. aureusdll dlgF MICE
1.0 mg/mL ©}3}9] 73k s 842 vebligleh. A4 v
3l7) ol = F-2] 7} 9) A "}, zinc acetates= potassium acetate
R}t o2k 50ul o)Ak A3 - AFAE /A Qe AL
A5 9 zinc acetatell 3114 #3282 acetatedl] &g
ZARE Znoll 23 Ao] 7d o= gk

g R @7}3}"4 A FE Al g o F
A g E g s okt 2% FAT S aureusw oFd
527105 mg/mLY W 7241 7b7A] F ZAje] A5 dolit
x| ekgtr) uba | 0.25 mg/mLY AB-$- 24X 77} A] & FA4] o]
o]} rhr} 24417k o FHE] A AY3] ZAa}] Al ata}
A2, 0.13 mg/mLY well= 1241 48 F3 5 ghe] A4
3] Z7)etr] Aabstg 2t EzTe vl e ekoh(Fig.
1). 39 e a3 oA F A A2k Bacillus sp.oll dl 8l &
o} & 05 mg/mL A7}eod E 3] F A& A=A
= Fatdck(E g elAAD.

a8 Al V. parahaemolyticusdl Wdle] = o}d-S
0.5 mg/mL 2713 75 S qureus®t vha7R 2 72X 7F
A F 2A0) s doluA] @gket. W, 0.25 mg/mLE
o AA A7 Afelle 2T vlsle] Izt 7 F20]
A A= g o, A F] A A A7) A = F5Fod HFig. 1). =&,
2o % %“*—F‘ﬂ E. colidll H3te] = u] 58 A 3¢ vje}
WHATHA T == A]), '

Lee (11)% A% Al 65 3 calcium chloride,

1.0

Vibrio parahaemolyticus KCTC 2471
08 r
06 |

04 |

OD at 660 nm

02

& L N Y

0.0

[ 2

0 12 24 36 48 60 72
Time (hr)

Fig. 1. Growth inhibition effect of zinc acetate in combination with 1% gelatin against S. aureus and E. coli at 35°C in

broth medium. _
H, control; ¢, 0.13 mg/mL; A, 025 mg/mL; @, 0.5 mg/mL.
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magnesium chloride, potassium chloride, sodium chloride
59 5o w2 JFFadE AHE 23} calcium chloride
7} AR w2 FFEHE Vebld e, 3% el 9 Fhe
E coli B S. aureusdl) By s} A7k 244 7+ 59 F F24)& A
3] AA At Rusleic). 28] 7 magnesium chloride
E5% 524 6 FF F 375 24L A3 A AR
ol Bauslgo) =3 B AF AT A= calcium chlo-
ride, magnesium chloride, manganese chloride, ferric chlo-
ride, selenium oxide & 1% #7135l ® Aol 23
6 # 5ol diste] sF&Ad-E vrehiA] gkt (Table
2). vt o}l 05 mg/mL(0.05%) A7}t 2% S aureus,
V. parahaemolyticus, E. coli 59 A F%5 AT 4%
9”45] A XA o}edo) o] vlHFL R le JT A}
$5 7o R FekEic}

ot
}

o
I3

AMEAX) mEol| 28t ofF MEQ NME %ﬂf
Faz) e 98 Al oA E A FY -5
FeAd & odolry] $31e] ofd 7 gelating ?Z—fﬂ'
of o] & A E-& A3l ZEF F AL Y A7
Ao WEE Al gk} WA, gelatin v &l u}E
A4 H3LE 2418 A3e Fig 20 vhehgl 29, gel-
ating 3% o4 A1 Ao 2 o 5-g FYFF A+ AA
3472 AFE g2l vl <2 log cycle WA &
Rew, 5% A7be 3% A7 A A Ak ARdE
ehfiglc}. whebd A4l A o] 88 8= 1% zinc acetate
7} 3% gelatin® E3stE Aol 71 o] A A Ao gt
=}

1% zinc acetate®} 3% gelating &E&3F §No o] &S
AR ste] I AL AL FD Ao AASHA A5
H3s A E Ai= Table 60 veluyiglich AL x
10°Cell A 278 271 %3 (107° CFU/@7HA] 794 = 2
2= Whste] A8 §-oo) AR 52 1549 F =2 A
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Fig. 2. Change of viable cell number in the fish pastes coated
with the solution of 1% zinc acetate in combination with the
various gelatin concentrations at 25°C of storage tem-
perature.
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Table 6. Change of viable cell number in the fish pastes
coated with the solution containing both zinc acetate and
gelatin under the different storage temperatures

Viable cell number (CFU/g)

Storage

d 10°C 25°C 35°
ays)
Control  ZG" Control 2G  Control  ZG
0 0 0 0 0 0 0
1 17x10° 3.3x 10" 39%10° 2.1x10° 3.3x10° 88x 10°
2 46x10" 42X 10° 45107 88x10° 1.1x10° 4.2% 10
3 68x10° 45%10° 55%10° 1.9x10° ¥ -
7 59x10® 43x10° - - - -
10 - 38x10° - - - -
15 - 45%107 - - - -

Y7G, 1% zinc acetate+3% gelatin. “Not tested.
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