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Research Progress of Foodborne Carbon Nanoparticles

YUAN Li, LI Qingshu, DENG Hong
(School of Food Engineering and Nutrition Sciences, Shannxi Normal University, Xi’an 710119, China )

Abstract. Carbon nanoparticles, namely carbon dots, are widely used in many fields, such as
chemical sensing, biological sensing, biological imaging, drug delivery and food safety since they
possess various advantages including tunable fluorescent emission characteristics, low cost and low
toxicity. Recently, foodborne carbon nanoparticles have been found in bread, biscuit, instant coffee,
commercial beverage, milk and a variety of thermal-processed meat products. They could be directly
used as fluorescent probes and imaging reagents. This article reviewed the origin of foodborne
carbon nanoparticles, their properties and applications, providing theoretical background and

development direction for further and intensive study of carbon nanoparticles in food.
Keywords: carbon nanoparticles, thermal-processed food, toxicity

1 mmxtrF
1.1 RREUKHLF A
R RL T, IR AR S, BT EHAR— BN
10 nm 24, EEHK 2. A AEUEHN, BA
AL EUR ERRE . BT, B8 KR AT 8 5 R

s B EA . 2020-06-03

PIE ;. — K EE M sp? J MmO R S0 A 2 B AT 241
B, 93— RN AR AR R AR T A, PR R 19l
Rk AN Ay ] AR BT 2 T A A AR R AR A
G, 2004 AF , Xu SFECH)FH ) £ B L VK A9 5 95 X
MCHEL BRI FRL A 2 FP A B 14 B BE i 2 KA (SWCNTs )
PEATAEAL, TR UK R P R K B — 2 AE 365 nm

EETH: HEKAKRFIL A FOH (31972183) ; Be vy 48 a0 & T8 — M0 H (2019NY =141) 5 i e i 45 Fe ARl 55 2 % 100 9¢ 4
It H (GK202002006 ) ; 744 i 5 4F A A 628 1H R0 H (095920201311)
EEEN: 2 A (1986—), %, W+ W2, BiHiF 58 E S0, RN F N Z 425 EM¥M5 . E-mail :yuanli112086@snnu.edu.cn

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 11 2021



xOHLF RSP EARET AR

A5

T HA AR ZOCTERTR SRR, 2808 5 2 )5 23 5l
RSOGO W AAYOE L R ATO0 (K 1
IR) o ELAMGIE AT 2 G RL R T AT AL R He KL AT
JCE AR B EA CHN MO LR, 1k
LR S AR IR TA T & NS S P TINES U =8 SR B
WM, B W) EARN B 18 nm, Y\ a] HARTE 1 nm /A&
£i o Sun FEH ARG Y (R L B (PEG 150v) ) X
e 0 KR R A7 8 Tl Ak Ah 3 R ORI B 42 Tk N
KALT DG A FHRFER PRI B 20 KO - SR
Stk 1 R U A (C—dots ) o AFFE & B, B4R 1Y ik
N HARFEELE S nm £, RGBT 1H BE
BF 2 5l A0 S E J5 , 9O & S e 1 2 0 o | HOB R
RCIGTE o3 A B v BARAE T UL IS, RO E
HIENKE . AN R B AR BB 9 KR 77 B AL IS OG5
FEW AR AR [F] 0 52 B w7 %, — M)
AL, RS /0N 8 Bl 400 KORL - 2 06 B | i 17 R
R o TR R T B AL Bk ST O E AR IC I T
i R G AS 249 5 A R e AN [R) IR DI B 25 6
S,

HB A A2 B L AN KR B 25 R n 18] 2

(b) FAT I T 5

T ity B A P 45 81 00 Bl 0 KORE 1 19 Ak 22 45 44 v
RUWARE, EAGFFEUE BN KL T 15 P’ T
WMEE T RBEHIE, T HR AR R
ik G AR BAT RAF KR Rl it b 5
A YL TEALY o T ORI AR Wk R AT
Dyaefe SR m e e

1 365 nm TERKHFRAEE
Fig. 1 Fluorescent picture of carbon nanoparticles at

365 nm

() WA KA

i3

2 EBSERMKKF R F N

Fig. 2 Chemical structure of some carbon nanoparticles

1.2 BRAAKRKFHULFES &

B 9 K RL T 94 Ry A AN AR Ak
(L N = B TG i TE =P X b4 B S A LR AR AR S
BRANKAE Bl 2B T P ¢ | AT A SR04 SR Bk T
45 b 3 o PR SR AL O T R R A AR AR DT I
O EAT IR A A AL B, P o 2 T AL AR ot
AT AB i I B 1 1 b Gk R R N T
B BN B R Bk K AL 1 R G A AL
KI5 R A T R A PR S B A
%[1(%13]0
1.3 BREKHBFRIN A

UTAFE R B AR T il TR 2 A AT

il RAARER 2w Re AL IR T St AL Ot E i e
PESR TCOCEE @ADL BN ARSI, B
P TR A A B AL AR 2
Yoflid SefiEfe R AEL IR U A R T . AL
R IR AR | 22 3 T i1 1) Bl 8 KL AT A S 5l
PREE FH A6 00 AT U 4 Srp i) Hg™, 56T
B B X TR G OKOBL T 23 7 HE SO KN,
AT Cu* Fe™ \Ph™ Ag 3 & 1 BRI = 7e 2 1)
A2 IR, Btk 40 KR 5~ R A B 928 J2 BT AR RS 1
B AE 2L AR I, o Al T A R 1 TS 1R 1) T A
e A, B 40 AR T3 W] AR R SR BT AN /N 1 )
Jit, N385 LA B R ISRk ] 46 ) B 40 KR 1 T

Lw St UL FIR 2021 FEA0EE 11




REVIEW

YUAN Li,et al: Research Progress of Foodborne Carbon Nanoparticles

B 55 PY AR TR 25 BRI A 2R W AR A A
P R A E S N S SRR (B K7 o e D)
WEE, DL T AP A b nT ALY S A A5 UE T HoS
A S ROAE 2 O A S T A AL G R
Koki 7 A PR R AT A HoS PR ER, 15 HS
e ST 2 v A A BRSP4 B n] R4k 2 T AR 2
BT T AR UL il T R A8 OK R T R A
AR5 2 N X S 56 3 TG U B ARG OK B
S5 AL AT LUE AT T T B0 2 iR 1 D BE
I A i g AR T BT R S RO Ml g
SRR X A AR R BH DGR A HLY & b R 4
HEALAE T, TR] I AT 99 B 5% S 6 A 3 1< AT it A
BLH A3 T 90, 6T T AR DR AR FL Tl 0 T R 5

{2 B BB B BLAERY A
BRI 1R P 58I 40 90, 0 2
HERR 5 e AR,

2 &8 HBRaRET

B T ALSA A B AN K KL T A B ST B AR R
Bt AR 4k A B 98 KR T I A AR TR RO
{0 TR A TR L AL e R 2 4R
WO RN 3 7R AN TR B ™ AR Bk 40 KR
THIVE A e —RE 22 5%, £ 1 kiR 2Ot 1™
AN AE 3 ANTT TGN T 25 SRR A0 KR 1 R R
LAt

R PPR {—{ LRI |—>| ST | BL SR [—>| Nk ki LB
FA T [ €—| RERIBHT, WS BT [ €—| YUK SRR
BRI DT

3 BEmTPBRKAFRRE &
Fig. 3 Extraction method of carbon nanoparticles from food

*1

7[5 B R B R 4 oK L Y 1 B R R

Table 1 Properties and applications of different foodborne carbon nanoparticles
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Table 2 Toxicity of foodborne carbon nanoparticles
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