Table S1 Impact of diverse anthocyanins sources on the performance of pH indicator films.

Anthocyanins . Applicati  Refere
Matrix Color change
sources on nce
_n:;::r: D .iiint - ;'&: _u'n'a; ‘Tdi:;_ 'i&nyo'
O: @0 Doede 8 @
ee 82323232
. . . !
Anthocyanin Polylactic acid 3 00000 00 @ : Blueberry 52
00 00 00 &
o 90 90 @@ ..lz.
0¢ 90 90 ®el0@
) T::"O!] .0 ..Il :‘ : :I
o af B W W@
2 rE L.
Anthocyanin Chitosan Gl e Za a0 £ Pork 60
Y v W W G e e
— .. . .
G -
MW=c:  EEEFT EEET
, el L LI XTI L]
Anthocyanin Cassava starch .,MIW,WW‘ Meat 61
— N = ==y
~ WO
Anthocyanin Corn starch e @ g b v/ Q @ Shrimp 64
CTS/Corn-FA @ 3 9 ’_‘,) 3 \@
CTS/Corn-AN @4 ,@‘ ’ 3 w .3‘,/‘
Cellulose . ;
. nanocrystals and g
Anthocyanin . Q Seafood 66
nano-fibrillated - & -
cellulose
A
- HHHEN
- Il HH R
. “HEEN .
Blueberry Gelatin Milk 5
o 1 1 ]
o 1 1 1
o 1 ] |
F1 F2 F3 F4
(A) (Oh = (5h ﬁlj
Blueberry Funoran ‘ a &‘ Shrimp 47




Blueberry

Blueberry

Blueberry residue

Blueberry waste

Black rice bran

Black rice

Sodium alginate

Hydroxypropyl
methylcellulose-
K-carrageenan-

gelatin

Cassava starch

Sodium alginate

Oxidized chitin
nanocrystals
/gelatin

Gellan gum

(@

Cantrol
eroup

= . -
b
mmmmmmmmm
gro |

=

> . =
Blank
group |

250
Experimental
oni

ok S ¥
» 1 .
TR 6 0a 02

4 4

B -
s 8@ @
—
i ® ®
S 1
O =0 :
ok =3 ==}
P Time BACNs-Chd BACNs-Ch \CNs-Ch40  BACNs-Ch80  BACNs-Ch100
product
e - I .
- o i) & B =
o S . .

Pork

Salmon

meat

Chicken,
shrimp,
and beef

Freshness
of
seafood

Fish

55

63

23

34

11

42



https://www.sciencedirect.com/topics/food-science/black-rice

Blending barberry

Butterfly pudding

Butterfly pea
flowers

Methylcellulose
/chitosan
nanofiber

Chitosan

gelatin

Fresh

Spoiled

Color

’ Film ‘(‘;"m AE* pH
!\ 0 29.16+0.56 7.03+0.07 -3.87+0.23 0.00+0.00 571+0.01
“ 3 250040.74 543+0.20 -169+0.19 5.01£1.05 5.96+0.05|

.J‘ 6 24971002 3.86:0.28 -0.4310.03 6.30+0.54 5.98:0.01
ﬁl 9 2510+0.78 4.04+0.14 -0.80+0.02 5.92+0.09 6.01+0.05
g ‘ 12 22.9843.554.22+1.34 -264+0.29 7434266 6.15¢0.00|
‘:‘ 15 34.69:1.06 4.84:0.15 -1.45:0.04 6.48+1.39 5.700.02|
‘ : 18 32161024 465013 -1.78+0.17 4.38+0.14 552:001
w 21 29.09+0.46 4.32£0.12 -0.43£0.08 447+0.15 5.83:0.01
w“ 24 2948+0.95453+0.25 -3.33+0.10 2.72+0.12 5.98+0.02
.- 36 21.7010.97 -3.16+0.25 12.69+0.94 20.8410.89 7.48+0.06|

. W
w 0 27.86%1.90 5.80%0.53 -0.73£0.12 0.00£0.00 5.82+0.02
‘. 1 28.3421.40 4.53+0.66 -0.97+0.05 1.96£0.66 598+0.01
i 2 31.64:1.38 5.59:0.22 -3.6020.09 5.16£2.56 5.85:0.01
| L i 3 27.11+0.22 519+0.01 -23140.04 266+0.29 6.58+0.04
| j 4 2441:+364 4764172 -1.732024 549:£285 681:0.05
ﬁﬁl 5 2497029 -166+047 7.021022 11.332062 8.05£0.04
S

Meat and
seafood

products

Fish

Beef

31

33

40




Grape skin

Jaboticaba peels

Lycium

ruthenicum

Lycium

ruthenicum

Purple sweet
potato and red
cabbage

Purple sweet
potato

Gelling gel

Starch

Sodium
carboxymethylc
ellulose, sodium

alginate, and
cassava starch

Starch/PVA

complexes

Corn starch and
polyvinyl
alcohol

Carboxymethyl-
cellulose /starch

(a) EF GSAF  MGSAF MPFIIl  MPF311

=
&5
12
=

£
&
©

eepse
o000
. Feeem

day 12

. 4 8
35
=
b=t

i =

Day MilkpH L

3

pH-sensing filn
Milk it ClE-Lab  EWT

0 REMOOI SSRMAT IRATHIF SON0IE -

4 ASB0IP SEI006 000F 11405 57340460

5 ITE02T SATEIP 2SISHIT 9SMOIE 1047018

T Hddd e
edddé
44466 é
£iae

AE AF

522320077 3550:066 "

4793004 3012002
A4TI£063° 283740337
404920117 27.04¢0250
485760088 3224:008°

469050119 34.48:£0.38"

B
-3
3
l z‘
=
-3
=
E

&N
-
N

™ ‘photographs
01SCAfilm  03SCAfilm  0.5SCAfilm  0.7SCAfilm  0.95CAfilm

0

8

§

8

.""

Chicken
breast
meat

Pork

Refrigera
ted bass
fillets

Shrimp

Fish

62

71

27

70



https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lycium-ruthenicum
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lycium-ruthenicum
https://www.sciencedirect.com/topics/food-science/sodium
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/sodium-alginate
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/sodium-alginate
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cassava-starch
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lycium-ruthenicum
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lycium-ruthenicum

Purple-fleshed
sweet potato

powder

Purple
potato/Roselle

Purple tomato

Purple cauliflower

Purple corncob

Purple cabbage

Starch or starch
and
carboxymethyl
cellulose

Chitosan/PVA/n
ano-ZnO

Chitosan

Alginate

Corn

starch-based

Gelatin

Sdays  Tdays  10days

ST/CMC-Control .
ST/ICMC/SPP-2 . .

i .....

1day 3 days 5 days Tdays  10days

AAARAR

CPZ-FFE ll CPZ-PPEIIL

£
i
i
i
H
i
g
i
i
i

0 s - = 1203 - .
4 — B R
- w g e il "~
o & o
5 Ca ¥
B s
w

- Q..x

=y

s
el
= :-/ﬁ

&
Ca
Days  TVEN pH csypea CSPCATTED
0 smoar ssao0z - .
1 7.88:0.87" 6312002 [ ] | |
2 10502087 G47£0.02° | ] -
3 15752087 22450020 =
4 21.00:087 7540002 = ]
5 207521751 7880003 == =

o nvake

Beef

Shrimp

Milk or
fish

Shrimp

Pork

Fish

56

67

57

69




Sodium .
Plum peel Chicken 13

alginate/Gelatin

Color
Storage TVC  TVBN  changeof Images
period  Fish (log  (mg/i00  FRA20
(days)  meat Sensory characteristics pH o CRUR) §) (aK)

[ 'meﬁwzmsnumm 669 428+ T2z -
slightly dry, and the muscle  + 0z o7
tissue was elastic and tight  002*
with a normal smell of fish

Meatsurface wasnotsticky, 641 462+ 929 3z
slghtly yellow, and the 03 1 oo
muscle tissue was elastic and  0.01*

tight with a normal smell of

fish,
4 ' Meat surface was not sticky, 678 504 1202& 401+
the color became yellower, £ 013E 400 04

and the muscle tissuewas 0.01°
elastic and tight with no
peculiar smell.

Sodium

[ .Mea\mm:ewam.gmy 689 569+ 1520+ 752+
sticky, the color became PR LR T O 1

Rose alginate/ApriCOt Vellow, and the muscle tissue 0014

was less elastic and tight with

QGrass

L pecti Snkane carp
p p 8 ‘ Meat surface was sticky, the 701+ 695: 1928+ 957
color became dark yellow,and 003 0114 0350 079
the muscle tissue lost its
elasticity with a peculiar
smell.
10 . Meat surface was stickler, the 714+ 7862 2501+ 16962
" color was dark yellow, and the 0067 006°  139¢ 143¢
muscle tissue lost its elasticity
with a strong peculiar smell.
12 ' Meat surface was very sticky, 731+ 883: 2991+  2079%
the color of the fish was dark 0018 0121 064" 098

yellow, and the meat was
turbid with a rancid smell

u 'Mmmﬁmmmmm 752 932: 3504  I2T5:
S stickyThe colorof the fish = 0288 2108 203
was dark yellow, and the meat 0.01"
severely turbid with

H B B B B B B B




