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Preparation of Diaphragma Juglandis Carbon Dots/Polyvinyl Alcohol Composite
Film and Its Application in Strawberry Preservation

ZHENG Xiaofeng, GAO Qiujie, TU Xinrui, SUN Tianyi, ZHOU Jianlang,
ZHENG Zhongzhao, XU Li"

(School of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210000, China)

ABSTRACT: The work aims to prepare undoped diaphragma juglandis carbon dots (1-CDs)/PVA composite films and
nitrogen-doped diaphragma juglandis carbon dots (2-CDs)/PVA composite films with different concentrations of carbon
dots to extend the shelf life of strawberries. The composite films were prepared by tape casting and the effects of different
concentrations of CDs on photoluminescence, hydrophobicity, UV absorption and barrier properties of the composite
films were studied. The preservation effects of different films on strawberry were compared. The strong intramolecular or
intermolecular interaction occurred between carbon dots and PVA. The addition of carbon dots enhanced the hydropho-
bicity and UV absorption properties of the composite films. The contact angle of 2-CDs/PVA-6 composite film at 60 s was
65.3°, the elongation at break and the tensile strength were (220.6+6.3)% and (107.55+4.9)MPa, respectively. The ultra-
violet and visible light transmit of 2-CDs/PVA-6 composite film was close to 0 at 300 nm wavelength. The composite film
had the best preservation effect on strawberry. As a packaging material, 2-CDs/PVA-6 composite film shows the potential
to extend the shelf life of strawberries.
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Fig.1 Fluorescence spectra of carbon dots under fluorescent lamp and 365 nm ultraviolet lamp
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Fig.3 Fluorescence spectra of composite film under fluorescent
lamp and 365 nm ultraviolet lamp



Fask B

FBIBER, 45 SRR R LI B

MR F) ) 28 B A e i R i 6 L T <75+

2.2.2 WHREESH

1-CDs/PVA Fl 2-CDs/PVA &4 IRAE I & KN
360 nm XIEHN TG ANE 4 FiR. 1-CDs/PVA
fl 2-CDs/PVA #BEA RIFHEECRIETT R, MES
PR 410 nm B4 2 435 nm B, HPEOGIR B JE 1k
Ja B/ NE#aH, 2-CDs/PVA-6 TEIE KK 425 nm F Y
PRI T o PR IB 22N T K 5 BRAE 8 3 )
PR BT, PR TR SR A R A T e U 4
4 il 45 1-CDs Fl 2-CDs B4k 2E 45 RO
A LA R S5y 7 MGG RS (ESIPT ) [ il & & /E
16 O—H #or1, [ ZAATE Tl (EZAE) M
(AP 3 00 ) 55 AeA MG kit R
i, Hitf, 2-CDs/PVA-6 B & RAE 425 nm P Kk
B ERER BE , X R A R SR AR R A, R
IR RCRE W, AR THE 2w TR ER
i, HS5ERFER N, 5 T KENECE,
Nz IS A S NS S

— 1-CDs-1
--- 1-CDs-2
L 1-CDs-3
.- 1-CDs-4
- 1-CDs-5
- 1-CDs-6
600 1-CDs-7
i
& _
@ 400
200
1 1 1 1
400 425 450 475 500
K /mm
a 1-CDs/PVA
— 2CDs-1
--- 2-CDs-2
800 |
s 2-CDs-3
--—- 2-CDs-4
-= 2-CDs-5
~ e ) N 2-CDs-6
3 600 | . »
i
B
B o T
£ 400
200
| | | |
400 425 450 475 500
Pk/nm
b 2-CDs/PVA

P4 R AL PO
Fig.4 Fluorescence spectra of composite
films with different contents
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Fig.5 Infrared spectra of 1-CDs/PVA
composite film and 2-CDs/PVA composite film
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Fig.6 UV absorption spectra and UV visible transmittance curves of composite films
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Fig.8 Water absorption of PVA, 1-CDs/PVA
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Fig.9 Elongation at break and tensile strength
of PVA, 1-CDs/PVA and 2-CDs/PVA
composite films
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