Table 1. Review of natural PSs-based API conditions used in different studies.

Photosensitizer Bacteria species/strains Modes of Concentration Preincubation Light source; Light dose/illumination ..
Ref. of PS/dark . . wavelength; . API efficiency
(PS) (CFUxmL™?) growth .. time/medium . . time
toxicity irradiance
Staphylococcus ATCC
aureus 25923 6.3 logio
(105-107)
Escherichia coli ATCC
SLED; 6.2 log1o
100-107 25922 i
106 | Hypericin (Hyp) terécgccug fl — = P ! ”;?)/?L/ 4P§sn1:::f/fer 590 nm; 48 J/cm?/10 min
W/cm? .
(104107) ATCC 1700 80 mW/cm 6.5 loguo
PseudoTnonas ATCC
aeruginosa 27853 0.7 logo
(10°-107)
ATCC P 8 J/em?/5 min 6.5 logio
25923 B 16 J/cm?/10 min NS
UTMC p 8 J/em?/5 min 5.5-6.7 logo
0.5 L/DS 5 min/PBS buff
s 1484 B ng/mL/ min/PBS buffer LED; 16 J/em?/10 min NS
. aureus
107 Hyp 6108 590 nm;
(6x108) UTMC P 6 8 J/cm?/5 min 5.5-6.7 logto
1474 B NS
. 16 J/cm?2/10 min
10 min/
all type B 0.5 pg/mL/DS acetyleysteine 5.2-6.3 logo
3 7_
P. ”””gllgso)sa (10 PAOI1 LED: 162 J/cm?/180 min NS
30 min/ ’
100 Hyp S. aureus KCTC 3881 P 10 uM/DS; SLB medium 590 nim; ) . ~ 6.5 logio
o s 150 +£20 W/m 54 J/em?/60 min
(107-10%) KCTC 1916 ~7 logo




2659
(MRSA) ~5.5log1o
) . complete
0.25 uM/DS 8J/cm?/10 min (6 log1o)
5 min/
ATCC °TSB medium
29213
. complete
.015 uM/D. 2 2
(MSSA) 0.015 uM/DS 5 J/cm?/30 min (6 log1)
0.015 uM/DS 24 h/PBS buffer LED: 25 J/em?/30 min 3.5 logo
105 Hyp > g’gf)us 60210 nm; 14
mW/cm?
. complete
1 uM/D 2/1
uM/DS 8 J/cm?/10 min (6 logno)
ATCC 5 min/TSB medium
33591 complete
) .
(MRSA) 0.015 uM/DS 25 J/em?/30 min (6 log1)
250 uM/DS 20 min/PBS buffer 25 J/cm?/30 min 2.3 log1o
LED;
. DS88(SL56 585 nm: 13.8 2 e
Salmonella enterica . nm; 8 J/cm?/ 1 logwo
(107) 76 Smr 1x10-° M/DS 60 min/PBS buffer 3.84 mW/cm?
PIm32
m32) LED+HPPL 13.8 J/cm? + 0.023 J/cm?/=~ 6.7 logio
112 Hyp
i LED; 2
Listeria ATCLsC ; 60 min/PBS buffer ; 9.22 J/cm?/= 7 log1o
monocytogenes (107) 7644 1x107 M/DS 585 nimy,
Y 3.84 mW/cm?
5 min/PBS buffer 2.3 J/em?/=~ 2.2 logio




LED+HPPL 2.3]/cm? + 0.023 J/cm?/= 7 logio
2 min/PBS buffer 3.5 logio
1x107 M/DS
60 min/PBS buffer 4.4 log1o
. LED;
113 Hyp B “CZZZ’Z%”"”S ?;8(;? 585 nm; 9.2 J/cm?/40 min
3.84 mW/cm?
2 min/PBS buffer 2.2 logo
1x107 M/DS
60 min/PBS buffer 2.5 logo
E. coli LED;
115 Hyp ('1 07)1 — 36 uM/DS 68 min/PBS buffer 590 nm; 5.9 J/em?/260 sec 4.1 logo
16.4 mW/cm?
4 M 30 min/PBS buffer ~7 logio
A min/20% PBS .
~107 ° - ot 2 i ~
102 Hyp S. aureus (~ 107) CECT 239 DMSO mixture greet light; 18 J/cm?/15 min 6.5 loguo
4 pM; 30 min/PBS buffer ~ 6 logio

washed/DS




30 min/20% PBS-

DMSO mixture ~5:8logw
4 UM-200 30 min/PBS buffer 5 logo
uM/DS
- 5 3
Hyp-28-LG (Hyp 30 min/20% FPS -3 logn
. DMSO mixture
complex with the )
. . 18 J/cm?/5 min
dimeric form of - .
. 30 min;
lactoglobulin PBS buff ~ 5.8 log1o
4 uM -200 uM; uiter
washed/DS
30 min/20% PBS- 31
DMSO mixture o810
Hyp 8 uM/DS 18 J/cm?/15 min ~7 logio
LED;
S. aureus 30 min; ’
1 ECT 2 / ioht:
09 e (- 107 CECT 239 8 LM -10 PBS buffer greenH light; . o 1
yp-26s- LM/DS J/ecm2/30 min 5 logo
Hyp 10 uM/DS 18 J/cm?/15 min ~7 logio
S. aureus LED;
101 Hyp-ApoMb (- 107) CECT 239 30 min/PBS buffer greer: light;
H
(Hyp and 10 uM (1:2)/DS 37 J/em2/30 min ~5.5logio
apomyoglobin
complex)
PVP-Hyp
(r?),rlzl-[?s\sflazliitlljy S. aureus DSMZ 1200 red light
104 . Y ) 100 nM/DS 5 min/TSB medium halogen lamp; 135 J/cm?/30 min 5 logo
binding Hyp to (~109) 18587
. . 75 mW/cm?
polyvinylpyrrolid

one)




Clinical

isolate
. MRSA
S. aureus ( ) 8 LM/DS complete
(10°) ATCC (> 6 logw)
( 13/[559521?;) 400 W quartz-
110 Hyp 30 n}om/PBS bl%ffer halogen lan.1p; 30 J/em?/ =
Clinical and'"NB medium 600-800 nm; 14
isolate mW/em?
E. coli (ESBL-
(109) producing) 40 uM/DS 0.18 logn
ATCC
25922
E. a;lz ATCC Lumacare 0.93 log1o
(108) 25922 LC122 lamp;
Hyp ] 40 J/cm?/=~
S. aureus ATCC 590 nm; 195 1o
(108) 35556 10 min: 100 mW/cm? . g10
108 : 4 pM/DS PBS buff,er
E. coli ATCC Hyp (Light)+ EP 3.5 log1o
8 25922 . -2 10g
(10°) (2 electric pulses
Hyp 40 J/em?/=
S. aureus ATCC at 1000 V/em, 50 6.85 logo
(108) 35556 us long, 1Hz) . 4
- mutans OMZ 918 10 pg/mL/DS 30 min/ halogen 256.8 J/em?/2x120 s 99.9 %
(109 "8 ""FUM medium polymerization ' '
111 Hyp device; 400-505
S. sobrinus OMZ 176 25 we/mL/DS 15 min/FUM o 128.4]/em?/120 s 100%
(2.16x108) ~HE medium mW/em ’ ’
la 2 4><10'5 1.3%
. . ] . NaCl/dimethyllfor white light; .
9 3 2 o,
114 Hyp Shigellaflexneri(10°) 1b M/dm3/Toxic mamide SmW/cm? 27 J/em?/90 min 78.3 %
2a effect 372%




E. coli K12 781 1.2%
(107) K1 959 47.6 %
B. subtilis(10°) 3 24.3 %
aHyp (non-
h}I:;rr(l)f:;i'll’ic S. aureus ATCC 30 min; LED;
: 4 . 2 1
103 oxtract of (- 107) 25923 P 1 uM/DS PBS buffer 515 nm; 9.6 J/em?/10 min 7 log1o
. 16 mW/cm?
Hypericumperforat
um)
LED;
117 Hypocrellin B S. aureus(108) — P 2.5 uM/DS 60 min/— 470 nm; 0.3 J/cm?2/=~ ~ 1.8 log1o
60 mW/cm?
LED;
118 Hypocrellin B E. coli(108) DH5a P 25 uM/DS 60 min/LBmedium 470 nm; 12 J/cm?/= ~90 %
60 mW/cm?
ATCC P ~7 logo
29213 B 3.56 log1o
7
S. aureus(107) Clinical P 7 logn
isolate 50 W xenon :
B 3.71 logio
MRSA lamp; &
119 | Hypocrellin B ( ) 100 uM/DS | 30 min/PBS buffer amp; 72 J/em?/900 sec
ATCC P 400-7\5/5\10/nn’12; 0.08 ~7 logo
cm!
29212 B 3.29 logo
E. faecalis(107)
VRE P ~7 logo
(ATCC
51299) B 3.35 logio




ATCC ~7 logio
49619 3.15 logo
S. pneumonia (107) Clinical ~7 logo
isolate of
MDR 3.36 10g10
ATCC 2 logo
1 7
E. coli(107) 25927
ATCC 2 loguo
' 7
K. pneumonia (107) 700603
Th ival
S. aureus(107-108) 6538 60 min/PBS buffer 90551212/’1‘”’
B. subtilis(107-10%) 9372 60 min/PBS buffer The survival
' less than 0.1%
50W halogen-—
120 Hypocrellin A 1 uM/DS 60 min/PBS buffer tungsten lamp; 126 J/em?/120 min NS
ATCC 30 mW/cm?
E. COli(107—108) decreased the
25922 +CaCl survival to 1.2%
decreased the
*MgCh survival to 1.7%
SalmonellaTyphim
urium 50013 60 min/PBS buffer NS
(10-108)
187 in situ oral biofilms 32 mg/mL/~ 60 J/cm?/5 min complete




2 min; intraoral

Hypericumperfor devices with fixed | VIS +wIRA; 200
atum extract bovine enamel mW/cm?
slabs
LED; 375 nm; 3
’ 4 2 . Oo
W /em? 5.4 J/cm?2/30 min 98%
MRSA 0.1%/11%
Strain 1 inhibition
ambient light
(300 lux); 107 0.193 J/em?/30 min 13%
138 Riboflavin (RF) S. aureus (105) 0 min/NB agar pW/cm?
LED; 375 nm; 3
7 7 2 : %
W /em? 5.4 J/cm?/30 min 100%
MRSA 0.1%/3%
Strain 2 inhibition ambient light
(300 lux); 107 0.193 J/em?/30 min 15%
HW/cm?
1/2a
1.2 log CFU/cm?
L. monocytogenes; 4 1/2b
ked LED; 4 ;1 t4°C
188 RF strains cocktail (3.5 a 100 uM/DS ~/on smoke ; 460 oy > 2400 J/cm?/—= (at4°C)
log CFU/cm?) salmon mW/cm
) i 1.11og CFU/cm?
(at12°C)
Visible white
189 RF E. coli (107) 50 uM/DS 0 min/PBS buffer light; 27,8 J/em?/2 h ~ 4.5 log1o
38.6 W/m?
145 RF S. aureus (8x10°) MRSA 0.01%/DS 0 min/ f;‘r‘iﬁyer of 4 O:‘m; 84 J/cm?/m complete




S. ATCC UV lamps; 265 >4.151log
idermidis(6.5%107 12228 in platelet amps; 269 = -
190 RF epidermidis(6.5107) 50 uM/DS ~/in platele 370 nm; 6.2 ]/ cm?/8-10 min
ATCC concentrates — 1381
. s >
E. coli (1.1x108) 95922 >4.38 log
mean reduction
R 1 f tart
S. epidermidis 530 (s1) .rom ° ar.
(1.6-2.5x10%) ATCC point ranging
- 12228 between 86 and
90%
R(S:(lil(él) ~/in thin layers of mean reduction
fluid (0.4-1.7 V-X; ;
142 RF S. aureus 15915 400 uM/DS uid (0 6 UV-X;365nm; 10.8 J/cm2/60 min from start
' mm)/RPMI (cell 2.7-3.3 mW/cm? point ranging
(2.5-4.0-10% RS (1) culture media) between 61 and
ATCC 71%
29213 ’
RS 11(s1) ducti
CCUG me?n re rc t1on
P. aeruginosa 17619 pofl(j:r:nzing
3 _ 4
(0410°-3.110%) RS 11 (s1) between 98 and
ATCC 100%
27853
o =~/in thin layers of o
141 RF S. epidermidis ATCC 0.03%/DS fluid (0.4-1.76 mm); UVA; 365 nm; 10.8 J/em?/60 min 80%
(1.7-3.37x10%) 12228 RPMI (cell culture — e !
media)
0.09%/DS 50%




143

RF

S. epidermidis (1.7—
3.37x10%)

ATCC
12228 (S)

CCUG3525
7
(methicillin
and
oxacillin R)

S. aureus (1.7—
3.37x10%)

ATCC2921
3/CCUGI5
915(S)

ATCC4330
0/CCUGA41
586
(oxacillin
R, MecA+,
nuc+)

P. aeruginosa (1.7-
3.37x10%)

ATCC2785
3(9)

CCUG3738
4
(ciprofloxa
cin R)

E. faecalis
(1.7-3.37x10%)

ATCC2921
2/
CCUG9997
©)

CCUG3406
2
(vancomyc
in R)

0.01%/DS

~/in thin layers of
fluid (0.4-1.76 mm);
RPMI (cell culture
media)

UVA; 365nm; 3
mW/cm?2

5.4 J/cm?2/30 min

80%-92%

60%-70%

80%-92%

80%-92%

80%-92%

60%-70%




commercially
available lamp
for treatment of

acne TRIA 28.6 J/cm?/10 min 99%
CCUG4158 Beauty lamp;
412 nm;
S. aureus 6/ATCC —~/RPMI (cell ’
144 RF .01%/D
(1.7-3.37x10%) 43300 0.01%/D3 culture media) 47.7 mW/em?
(MRSA)
prototype lamp;
450nm; 47 .4 28.4 J/cm?/10 min 98%
mW/cm?
i . 500 watt
139 RF B. subtilis — 10 pM/DS 10_ i glugose tungsten- /20 min effective
(=) minimal medium
halogen lamp; —~
ATCC UVA;365 nm; . .
140 RF S. aureus (~ 10%) 013 0.1 %/DS 0 min/NB medium N /CITZ“ 5.4 J/em?/30 min Not susceptible
FLASH-0la ATCC Non-coherent
. . 10 s/aqueous .
146 (synthesized RF P. aeruginosa (10%) BAA-44 100 pM/DS solutions light; 1.5J/em?/30 s 6.8 logio
derivative with (MRSA) 380-600 nm;




single positive

50 mW/cm?

104:H4
charge) E. coli (108) (()EIOIE 0 50 uM/DS; 12 J/em?/240 s 6.5 logio
Acinetobacterbauma clinical
100 uM; 9 2/180 6.61
nnii (108) isolate 00 uM;/DS J/em?/180 s 0810
ATCC
S. aureus (10%) 25923 50 uM/DS 3J/cm?/60 s 6.6 logio
(MRSA)
ATCC
P. aeruginosa (108) BAA-44 50 uM/DS 37J/em?/60 s 6.7 logio
(MRSA)
FLASH-07a
. O104:H4
(synthesized RF E. coli (108) (EHEC) 50 uM/DS 97J/cm?/180 s 6.6 logio
derivative with Imical
eight positive | A, paumannii (10 | S oo 50 uM/DS 4.5]/cm?/90 s 6.7 logio
isolate
charge)
ATCC
S. aureus (10%) 25923 100 uM/DS 1.5]/cm?/30 s 6.5 logio
(MRSA)
S. aureus (1.5x108) LED: =/120 min ~ 4.5 logio
FMN (RE-5- clinical . !
; 1 PB ffi ight;
148 phosphate) P. aeruginosa isolate 1 mg/dl/DS 5 min/PBS buffer blue light; ~/180 min ~ 6 logo
(1.5x108) =
LED; 462 (410-
149 FMN E. coli (1.2x101°) DH5a 30 uM/DS 0 min/PBS buffer 510) nm; 14.4 J/cm?/120 min 96%
2 mW/cm?
ioht:
BCRC 120 uM/DS 2111111?/\?/%}1;2 14.4J/em?/120 min 94.9 %
150 FMN S. aureus (107) 10451 0 min/PBS buffer Violet liah
30 uM/DS folet Aght; 1.8 J/cm?/30 min 96.3 %
o

1 mW/cm?




MRSA Blue light; , , .
JD004 120 pM/DS 2 mW/em? 14.4 J/cm?/120 min 95.2 %
ATCC
lete (7.
19115 0.5 uM/DS 1.62 J/em?/15 min complete (7.65
logo)
L. ATCC LED;
. 13932 20 min/0.85%
191 Curcumin (CUR) | monocytogenes(108)f . . . 455-460 nm;
; ! physiological saline
our strain cocktail 1.8 mW/ecm? ODewo: from 2.10
ATCC 7644 20 uM/DS 6.48 J/cm?/60 min “ '
to 0.93
4bLM
1min/ o
600 uM/L; 45 % Glass slabs 62%
3-day B reduction after 5 :
. . min incubation Gli:;u:l‘; be LED; ~62%
192 CUR IntaCtb‘?(ng‘:anes ‘ 455 nm; 40 75 J/em?/=
600 uM/L; 1 min/ mW/cm? 17%
5-dav B ~22% reduction Glass slabs
y after 2 min ;
5 min/ o
incubation Glass slabs ~50%
to inoculate the LED: 5.7 J/em?/5 min
. dL il idophi ial-i !
160 CUR S mutans an 'actobucz' Tus aczﬂop zlusj (grown 5 g/L/DS bac’Fenal induced 450 - ~70%
simultaneously in dentine carious lesions (108) caries on human -
dentine slabs
5.7 J/em?2/2 min
o ) 25 uM/ LED;
p BCR
193 CUR rzrc’;’fe’:i’gitfgg‘ " 15725 inhibition rate | =/RCM medium 462 nm 0.09 J/cm?/30 sek 100%
below 20 % 3 mW/cm?
153 CUR E. faecalis (5x10°) 136 uM/DS 5 min; TSBmedium LED; 12.5 J/em?




ATCC 450 nm; 151
29212 mW/cm?
completely
liminat
P. acnes (5<10° | ATCC 6919 14uM/DS | 5min/BHI medium cminate
139 J/em?/10 min 3.27 logio
S. aureus (107) ATCC 278 J/em?/20 min ~3.57 logu
25923 complete
417 J/em?/30 min p
(~ 6 logo)
139 J/cm?/10 min 3.33 logio
Aeromonashydrophil 278 J/em?/20 min complete
ia (107) ATCC 7966 (~61logw)
417 J/em?/30 min complete
(~ 6 logio)
LED; 139 J/cm?/10 min 1.29 log1o
161 CUR ATCC 75 uM/DS 10 min/0.85% saline 470 nm; 278 I/em?/20 mi 0651
i (107 _ cm?2/20 min .65 log1o
E. coli (107) 25902 lgt
417 J/em?/30 min comprete
(~ 6 logio)
139 J/cm?/10 min 1.26 log1o
S. Typhimurium ATCC 278 J/cm?/20 min 1.81 logo
(107) 14028 417 J/em?/30 min 2.82 logo
139 J/cm?/10 min 0.24 logo
‘ ATCC 278 J/cm?/20 min 0.3 logio
P. aeruginosa (107)
27853 417 J/em?/30 min 0.33 log1o
LED;
194 CUR S. aureus (108) 2.5 uM/DS 60 min/LB medium 470 nm; 3 J/cm?2/=~ 2 logo

60 mW/cm?




5 uM/DS 18 J/em?
ATCC 1
25923 10 pM/DS 25.5J/cm?; con;p ete
. (6 logo)
(MSSA) . . LED;
195 CUR S. aureus (106) 20 uM/DS 20 min;in sterile 455 nm; 22 37.5 J/cm?
saline
ATCC mW/cm?
let
33591 20 uM/DS 37.5 J/em?/ C(C;IT(I)’ e)e
(MRSA) g1
0.6 mg/L/DS 4.4x10° CFU/mL
3.7 mg/L/DS 1.7x102 CFU/mL
CUR mg/L/ x m
0.6 mg/L/DS 5.3 log
3.7 mg/L/DS 6.11og
. NCTC 0.6 .IDS: 30 min; in ringer LED; 400-500; , 1.4x10°CFU/mL
7 6 mg/L;/DS; :
196 L. innocua (1.3x107) 11288 solution 150 mW/cm? 270 J/em?/30 min 2 log)
4
1.1 mg/L/DS 1.1x10* CFU/mL
CUR rich extract (3.11o0g)
0.6 mg/L/DS; 3.5log
1.1 mg/L/DS 5.4 log
Light-
2.5 uM (in a 5% p‘;li‘:e“isatf;
155 CUR E. faecalis (10%) A197A DMSO 30 min/PBS buffer | wit}??hffe 0.5 J/em?/— 99.8 %
preparation)/DS
fluorescent

tubes emitting




. . ATCC blue light; 430
6
S. intermedius(10°) 27335 nm;
25 M (in a 5% 17.3 mW/cm?
UM (in a 5%
ATCC
E. coli (105) 55922 DMSO 30 J/cm2/= ~100 %
preparation)/DS
Dental light
197 CUR Lactobacilli (10% | ATCC 4646 10 uM/L/DS 15 min/0.9% NaCl souree; —/240 sek 100%
380-500 nm;
(=
LED;
154 CUR E. faecalis (108) 20 uM/DS 5 min/ NaCl 450 nm; 5 min 41%
100 mW/cm?
2 uM/DS 5 min/0.9% NaCl De?tal QTH 95%
9 amp; 2
157 CUR S. mutans(10%) OMZ 918 560-550 nrm; 450 54 J/cm?/120 s
60 uM/DS 10 min/0.9% NaCl mW/cm? 44 % (12 %)
LED/
450 +30 nm;
ATCC :
159 CUR S.mutans (10) 25175 4000 pM 1 min/0.9% NaCl 72 J/cm?/300 s 5.3 logwo
240.1 mW/cm?
ATCC LED;
75 mM/ 0. ’ lete (5.97
158 CUR S.mutans (<2109 | 700610 UA 075mM/0.90 | i bBS buffer | 420 £20 nm; 95.5 72 J/em?/4 min complete (5.9
log1o reduction logo)
159 mW/cm?




dental quartz—

complete

156 CUR E(gﬁ‘;l;s 135737 10uM/DS | 30min/PBSbuffer |  tungsten— 2405
halogen; 450 nm complete
ELH tungsten
halogen GE
. Quartzline ) .
Lyophylised 60 min/PBS buffer lamps with a 55 J/ecm2/40 min 4 logio
extract of ) . reflector;
8 7
95 Solanumverbascif S. epidermidis (3x108) 0,05 mg/mL/DS 23 mW/cm
olium flower
10 min/PBS buffer Sunlight; 864 J/cm?/120 min complete
120 mW/cm? (> 8loguo)
CN-13 + Lime Slurry > 6.1 logs
165 Psoralen E. coli (~107) (ATCC - ) ) solar exposures 30-minute
700609) + Lime Juice 5.6 log
S. aureus (~107) DSM 4910 1.08 J/cm?/3 h 7.1 loguo
B. subtilis (~108) DSM 618 10 meiL 1.08 J/cm?/3 h 5.1 logio
Protochlorophylli mg
L. ~ 1.08 2/3h 3.11
de (a biosynthetic mono%z;genes ( DSM 20600 ]/Cn: / o8t
intermediate 1.08 J/cm?/5.5 h complete
during o 10 mg/L PChllde 60W tungsten
bacteriochlorophy Yersinia L . lamp;
198 1l or chlorophyll | Ppseudotuberculosis YPIII +s&§§// —/LB medium 700 Lux; 0.72 J/em?/2 h 7.0 logo
biosynthesis), (~107) DS 0.1 mWcm?
extract from
Rhodobactercaps 10 mg/L Pchlide
ulatus ZY5; o +20 mg/L R
E. coli (~ 107) DH10B PMBN/ 0.54 J/cm?/1.5 h 8.2 logio
DS
176 S. aureus (5x10°) ATCC8096 105 M/DS 1h /NaCl; —~/1h 3.11oguo




Sodium

B. cereus (5x106) ATCC9634 on plate count agar 3.11ogmo
chlorophyllin (not Halogen
copperized photooptic
chlorophyll B. subtilis (5x106) | ATCC1904 lamp (1000 W); 4.2 logo
sodium salt); -
(Chl)
L. monocytogenes ATCwsC . ) .
(10 7644 7.5x107 M/DS 6 J/cm?/5 min
o . complete (7
7.5x107 M/DS 2 min; in PBS buffer 2.4 J/cm?/2 min
LED: logto)
ATCC '
93 Chl B. cereus (107) 12806 400 nm;
20 mW/cm?2
7.5x10-¢ M/DS 6 J/cm?/5 min
DS88(SL56 o
S. enterica (107) 76 Smr 7.5%10° M/DS 60 min; in PBS 24 J/em?/20 min 1.6 loguo
buffer
PIm32)
L. AT
monocy7togenes CLsC LED: 6 J/cm?/5 min
(107 7644 ) ! complete (7
178 Chl 7.5x107 M/DS 2 min/PBS buffer 405 nm; 20
5 logo)
L mW/cm
) 56 L 36 2/30 mi
monocytogenes(107) y J/em?/30 min
1.5x10°5 M; 1.5 logo
22 min; on the LED;
179 Chl L. monocytogenes (- | ATCLC surface of 405 nm; 3.6 J/cm?/5 min
107) 7644 .
packaging samples 12 mW/cm? 4.5 logio
1.5x104 M

(to undetectable
level)




B. cereus (~ 107) SV 90 7.5x107 M/DS 2 min; PBS buffer 21.6 J/em?/30 min ~3.5 logo
S. aureus (108) CECT 86 5 logo
L. mO”OICOyStOge”es CECT 934 ~5 logio
Chl (109
E. coli (108) CECT 515 Not susceptible
—
. o logen
PS immobilized quartz/halog
Salmonelia spp- CECT 409 . latin fil 0 mi h lamps; white Not susceptible
173 (108) in gellatin films. min/on the light: LED: 30,000 lux/5 min
It was added to surface of TSA 270' ¢ !
. nm;
S. aureus (10°) CECT 86 the solution at — 41ogio
3 ; 80 pg/mL./DS
' monolcoys 08CNES 1 CECT 934 ~ 41ogu
Chlorophyllin (10%)
sodium copper E. coli (108) CECT 515 Not susceptible
salt (CuChlNa)
Salmogeol:;z SPP- CECT 409 Not susceptible
AT
S. aureus (~ 5x108) 25 9(;: 5 uM/DS 30 min/NaCl Complete
LED;
199 CuChINa 405 nm; 30 J/cm?/60 min
8.3 mW/cm?
AT D
E. coli (~ 5x108) 25 9(,;;: > BI;\AA/S OS g 120 min/NaCl Not susceptible
500 W Haloline
CECT 911 1%
L. i th 4702 hal
180 Chl mon(icoysi;ogenes (ATCC (incorporated SEE;/ZI; TSZ 1561m OS ( (;s?;gril;- 15 min 0.65 logo
19112) with PE)/DS P ’

infrared region;




1%
(incorporated
with PVOH)/DS

1%
(incorporated
with HPMC)/DS

E. coli (10°)

CECT 434
(ATCC
25922)

1%
(incorporated
with G)/DS

7,25 logo

7.01 loguo

1%
(incorporated
with PE)/DS

1%
(incorporated
with PVOH)/DS

1%
(incorporated
with HPMC)/DS

on the surface of
TSA plates; 40 mM
EDTA

50 W 81.575/Dia
LED lights
(Electro DH);
450 nm and 550

nm;
o

7.09 logo

0.67 logo

7.47 loguo

7.04 loguo




1%

Incorporate: .04 logio
(i P d 7.04 log
with G)/DS
10 L
r[r)l;g/ / Not susceptible
E. coli; ODs90 = 0.1
(corresponding DHb5a
to 0.8x108) 10 mg/L Chl+0.1
pg/L colistin; ~ ~0OD 0.5
OD0.2 LED:
182 ChI(E) LB medium ’ 129.6 J/cm?/180 min
12 mW/em? Completel
0.5 mg/L/ P y
S. DS inhibited the
TyphymuriumODs growth
90=0.1 Ames9274 0.5 mg/L C lotel
(corresponding Chl+0.1 pg/L ompeey
. inhibited the
to 0.8x108) colistin;/
-~ 0D 02 growth
E. coli (108) DHb5a 25 mg/L/DS 30-180 min Not susceptible
Chl(preparated NR698 )
94 from frozen E. coli (109) (MC4100 5 mg/L/DS 0 min/LB medium LED; 60 min Completely
. 12 mW/cm? inactivated
spinach) IptD4213)
. . Completely
B. subtilis (108) 168 (trpC2) 0.5 mg/L/DS 60 min

inactivated




LED;

Chl 1x10° M/DS 60 min; 105 ~3 log1o
nm;
.6 mW/cm?
200 E. coli (107) O157:H7 fg 6 mt fem | 38 J/cm?/30 min
Chl+ 7m0 15 min with ZnO+ | "7 0P AN
: 1x10 M/DS 15 min with 11.5 mW/em 4.5 log
nanoparticles. Chl/PBS buffer from bottom
L. monocytogenes ATCwsC . ) .
(10) 7644 7.5x107 M/DS 3.6 J/em?/5 min 7 log1o
Chl 2 min/PBS buffer
DS88(SL56
S. enterica (107) 76 Smr 7.5x10-5 M/DS 28.8 J/cm?/40 min ~2.2 loguo
Plm32) LD
177 Hl 400 nm; detectabl
7.5x107 M Chl + undetectable
L. AT 20 mW/cm?
Chl +5- m(’”(‘ﬁ){;"ge”“ 76C£C 75x10°M | 2 min; in PBS buffer level (~ 7.5
aminolevulinic Ala/DS loguo)
acid 17.3 J/cm?/30 min
hydrochloride DS88(SL56 7.5x105 M Chl + undetectable
(Ala) S. enterica (107) 76 Smr 7.5x10° M 60 min/PBS buffer level (~ 7.5
PIm32) Ala/DS logo)
DS88(SL56 0.001% -
S. enterica (108) 76 Smr O. 19 /]; S 0-4 h/ LB medium 17.3 J/cm?/30 min Not susceptible
Chl-KCHS Fim32) - LED;
201 i 405 nm;
(chitosan) L. monocytogenes (~ ATCLsC 0.001%-0.1%/ 5.4 9.6 mW/em? complete
’ Y o 3 - logo -after 4 h 0-4 h/LB medium 2.9 J/cm?/5 min P
108) 7644 S ation (8 logio)
202/ Chl- . 1.5x10° M - 0-120 min/0.9% LED; . complete
) 1 7 2
175 12CHSconjugate - enterica (107) 0.1%/2.15 logto - NaCl 405 nm; 38 J/em?/30 min (7 logo)




ME)

DS88(SL56 ' after 2'h 21 mW/cm?
76 Smr incubation
PIm32)
0.0001%-0.001%/
k mo””iyof)’ge”es ( A;ijc 2.11logio-after2 | 2 min/0.9% NaCl LED: 2.9 J/em?/2 min 7.01 loguo
min incubation .
181 Chl-CHS 9425 ﬁrgz
0.001% - 0.1%/ e ) 38 J/cm?/30 min 4.5 log1o
E. coli (~ 107) 157:H7 0.5loguw - after 1 | 60 min/0.9% NaCl mW/em
h incubation 76 J/cm?/60 min 7 log1o
lete -8.5
water extract of E.coli (~107) | Nissle 1917 1 mg/mL Complsge
the calyces of
Hibiscus sabdariffa Slide
L (cHs WE) B. subtilis (108) DB 104 0.0625 mg/mL Projector — Zett 2.2log
96 in d H20 Royal II afs; 12 J/cm?/20 min
. . 420 nm;
methanol extract E. coli (~107) Nissle 1917 1 mg/mL 4.8 log
10 mW/cm?
of the calyces of
H. Sabdariffa (cHs lete- 8.5
ffa ( B. subtilis (108) DB 104 0.0625 mg/mL comprete

log

1P - planktonic cells; 2B - biofilms; 3DS- doesn't show;*PBS — phosphate-buffered saline; SLED- light emitting diode;®—no information; NS — not susceptible; 8LB - Luria Bertani;*TSB -
tryptic soy broth;1NB - nutrient broth;"FUM - fluid universal medium; 2CHS- chitosan




