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Table 1 The function and origin of precursor
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F) s KQ5200DE #4788 75 i i e e, B 1L il
X84 BR 2N 7] ; DHG-9038A Y H $i i 3 & XU g
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SR A R R SR 5 H e 22 B 1K H R
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DAAT A 2 RIS ] 2 5 1 Oy T SR 4R (PR B 2R
WA H 2R HER AN ER AR N
B2 R EMEE R AR ), R &) K #4
A% Bk s, 530 7R 24 Met—CDs  Arg—CDs | Gly-
CDs \His—CDs ,Phe -CDs ,Pro-CDs ,Ala-CDs ,Asp—
CDs Cys—CDs Val-CDs, HARJ MK 0.26 mol/L
FrEAEIR A1 0.52 mol/L A~ [A] 22 3 R ¥4 fi% 76 10.00 mL
R Al K 7 A BRI R I B TV R KT %
BB RMNK MR NS, BT RS T
MR T 200 CHIARI B 5 h, [ 25 55 [ AR H)
BRI, RN JEE WA LA 0.22 pum 1Y 8 B
(MCE) i 8, W S 1 U8 J5 1 7=, FH R 4l K s B I
SEAFTE 4 COKAR T LU H
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FHENR-CDs By 177 3 (QY ) 2R AR X 2
A3 i, 2 FH AR 28 7° (B R 42 T 7£ 0.10 mol/L 4
TR W QY Sk 54% ) A Ry b o X BEEE FA 0SSy
T IR, B LR -CDs MR BR 25 7 1 T 1Y) 2%

=TT UL (UV —vis) W IR BE /N 0.05, 78 350
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1.5 Gly—CDs 3t Hg*#9 % 4 il

IR, HL200.00 WL 9 PBS(0.10 mol/L, pH=
7.00) Z& v, 100.00 L 1Y CDs % % T 2.00
mL B0 AR R VR B ) He™ i e, in 4 46
K 2 2.00 mL, # BETR 21 J5 Bl 7800 5E fdE
i A E L LR AT OGS . PRI Y
WO WA 340 nm, A7 K G H A 350~600
nm, HE S HOR R 5Pk 48 98 RE Y40 10.00
nm ; W N B[] 0.50 s; )6 H A5 38 45 (PMT) H &
500 V,

Gly-CDs ¥ $7£ . 1H 200.00 pL ) PBS
(0.10 mol/L,pH=7.00) £& M ¥ ¥ ,100.00 wL 1
Gly—CDs & # T 2.00 mL B .04 %, A 80.00
wmol/L AN 7] 4 J& 15 WS W, I8 27K 2 2.00 mL,
A EIR S J5 R, V8 Y 5 o FH o Ay 3 b 2 T
BTG

Gly-CDs M Ht T4 . H 200.00 pL & PBS
(0.10 mol/L,pH=7.00) £& M ¥ ¥ ,100.00 wL 1
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Gly-CDs i T 2.00 mL L&, MA 1000 2 ZHR545H
wmol/L i Hg> | [al it 43 B A 200.00 wmol/L AH] 21 S EfE-CDs &K
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DR B ER 2 s . & W) IR 0 &
P A0 05 W VW TR, B T R A RO R AT
VLK ST R 4 Joe 280U £ B e P AR ik i 4 R AT BE X
W R TR —E R, A S AR TR
A ANE AR LR 2 1 A R R AT g
TR QY 1Y CDs.,

®2 CDs AMMATERLSN

Table 2 The synthesis details and fluorescence characteristics of CDs
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Table 3 The elemental ratio of Gly-CDs

L& 4 AR gAY J&T 1%
Cls 284.76 58.01
Ols 531.50 31.81
Nls 399.86 10.18

i A LI AR e 2T AR % (FT-IR) Xt Gly—
CDs 3R H RE M H#EAT RAE . 25 ANE 4a TR,
£ T 3 438.24 cm™ £b IR W] O-H/N-H 3 411y
TEAE . 5341,3049.92 em™ AR SEIE , 4545 1 709.98
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bl ot
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1709.98  1415.74
L L
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)5'R k7 TS
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Fig4 FT-IR spectra (a) and TEM image (b) of Gly-CDs

2.4 Gly-CDs W2 R

Gly—CDs % 19 42 50 0] UL (UV —vis) W G 1%
i’ 5a frss,Gly-CDs 7E 200~400 nm 4k i 75 2
AWzl HR e 260~290 nm b W iU | 1T fE
J& T C=C M 1) m—m* BKiE . Gly-CDs i W 7F
300~400 nm 4L AT EEIH A F C=0 FEHI ) n—m* B
i, JiAMnE 5a NG B s 75 HOG R, Gly—CDs
8 Ay A €07 B0V VR T AE %5 48K (365 nm)
1) RS R |, Gly—CDs # W & 5t W] 52 1 i 5 9¢
e,

1E Gly—-CDs 566G H, BE&E BRI
K, Gly—CDs %5 B2 a3 K5 Wi/, 7RO I
K 340 nm B, 08 B A B i K (81 5b) . 243
KA F 390~430 nm 15 F I, Gly-CDs v F
440 nm (286 R BT IEA S LR, R — &
14 38 2 MR AP (T 5S¢ 1 5d) , AT fiE BT Gly—CDs

f)RE A% B AN 34 5 M 3R T AS TR) BB 2 E Be A =
H, 546, Gly-CDs fe B A K (340 nm) 5
Gly—CDs Yy UV-vis W (345 nm) AF # F23T , X
B Gly-CDs W #B8 LT A & A Ak 0 5 5%
Rl

2.5 Gly-CDs W% }iaE %

CDs HYFeE P& HAE R 9O 1L Bde i — A~
SR RN, B ST T pH X Gly-CDs B 520, 4 &
6a AT/~ , 24 pH {EAE 1~4 B ,Gly-CDs E.A5 B 2 i)
pH #AS , Bl pH /550, Gly—CDs 195 't 3 J3 B
WG, FTREE R TR ST AR R
THT 9 75 U E e A1 2218 A AL, 3 BUR OG0 B AR
2 pH {H7E 4~9 B, Gly-CDs 5 FE# AR E, 124
pH {H7E 9~12 i}, Gly—CDs 5 JF 2 #7 F A% , 7T fE
Gly-CDs £ F & WKL, BREMLE F1b
B, 3E A DA R AR5 SR pH=T N Gly-
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5 BRSO FE R T, HEAE KR E S K 2.00 mol/L
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F| Gly-CDs &&= R 4, i N Gly-CDs %¢ Y6 ¥
KT fig & T He> 19 i A3 Gly-CDs % i H fif
AR, 51 R A& L,

Jy ik — 2% Gly-CDs 5 He M B 1E K
U, BFFEAE I AR B 11 5 Gly-CDs 19654
B A Ak, A 8 FraR o XA SR AT A — b Ak B
HEAT =B R B (FHC R EI KT 0.99), 411
., Gly—CDs Jil A Hg* i, J& B2 % 4w 43 il
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T, ARBFFEH Gly-CDs Y261 Kl GEJE i T
He* 5 Gly-CDs £ H J5 T s AR 28 6 LA Bl A i
T AR K,
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Wi 9a,9b B 7R ,Gly-CDs fY % )t i FE bl %
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Fig.7 TEM image of Gly-CDs in presence Hg*
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Fig.9 Response characteristics of Gly-CDs to different concentrations of Hg* and the standard curve for detection
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TE R P R e A TR A — > AR
b o A% 5% Gly-CDs WM BF5E T Gly-CDs Xf
e & )m B ima R o, WKl 10a Bis A1 T
ng",,ﬁ\:ﬁﬁ‘z\}%%%(Fe3+,Caz+,K+,Mg2+,Mn2+,Ni2+,
Cd*,Zn*,Cu*,Pb*,Ag*) X Gly-CDs i %< 58 &
MR/, R Y He* i AR, Gly—CDs 19 7% 5t B
WK, TEORFE He? Ve EE AR I B0 T, 4331 0
REA 20 fF HPWRE W HE &R & X Gly-
CDs BIRZ , LU % % Gly-CD fF b Hg™ e Y638 EH Y
PrTHEPE, W 10b Fos | 3X 26 ) BT 4R T4 He>
M o DL S5 SRR ARG A Y Gly—CDs

POCTREN A W I T A6 & v He (8 B FE %
FURE SR
2.9 Gly-CDs #& itk # s # Hg*

K VLS B T 3E %) 3 F 2 AL JOR) Y Hg? ik
PR, SpAAK I He> o R ik —E 3P4 1% Gly-
CDs 2 6L AR5 M, X 3 Al S BRAZORHRE i
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Fig.10  Gly-CDs selectivity for Hg* detection (a) and anti—interference to different metal ions (b)

4 EBRF P Hg*(0.00~7.00 ymol/L ) 46 i i 5] i Z=
Table 4 Detection recovery of Hg* (0.00-7.00 wmol/L)) in real samples

% A W4l fpmol - L e A F/pmol- L7 # 4 /wmol - L R E/% AR AR AR £ 1%
8 koK 0.00 3.00 2.80 93.39 1.04
0.00 5.00 455 91.07 327
0.00 7.00 7.37 105.33 4.03
L 0.00 3.00 3.10 103.45 3.17
0.00 5.00 477 95.37 3.74
0.00 7.00 6.56 93.74 2.8
A A 0.00 3.00 3.4 107.89 1.40
0.00 5.00 5.03 100.70 3.50
0.00 7.00 6.32 90.34 233
A B 0.00 3.00 2.72 90.62 1.64
0.00 5.00 4.50 90.08 3.44
0.00 7.00 6.31 90.14 3.36

e ECR = (R S B (AR ) x100% 5 " AH % i A 2% = (b i 2257 29 (8 ) x100%

], BEHR Hg> ¥ £ 4358 8.00,30.00,60.00 pmol/L Bl N, A 6 A ME R 22 (RSD) 7E 1.40%~9.04% (n=
YE R InpR i, T A 2s S UL 5 76X AR Ok RE 5y 3), XL R EI | Gly-CDs 5CHRE 78 S PRCRE
ARSI He () 101 38 7E 94.11%~107.89% 1 it 43 B 2 I AR e A 3 P R M

#5 LB M Hg* (8.00~60.00 umol/L ) #e il i =] i 2=
Table 5 Detection recovery of Hg* (8.00-60.00 wmol/L.) in real samples

5% I3 A o #4E#M /pmol - L' Ae N F/umol - L7 A& d 4E/umol - 1! *E &% b A AT AR AR 2 1%
B kK 0.00 8.00 8.56 107.05 2.94
0.00 30.00 32.37 107.90 1.65
0.00 60.00 61.52 102.53 1.46
MRR K 0.00 8.00 7.94 99.19 3.13

0.00 30.00 29.57 98.56 4.28
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0.00 60.00 59.90 99.84 5.68
A A 0.00 8.00 8.28 103.47 2.70
0.00 30.00 31.21 104.02 1.40
0.00 60.00 62.11 103.51 1.65
wF B 0.00 8.00 7.53 94.11 1.78
0.00 30.00 29.22 97.38 9.04
0.00 60.00 61.83 103.05 2.97
TE 20 R = (RGP B0 A )x100% 5 " A X B 1 i 22 = (b #E 22/ (1) x 100% .,
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Abstract Mercury ion, a kind of heavy metal contaminant with high toxicity, poses significant health risks to the hu-
man body. It is of great significance to control the content of mercury ion in food. Carbon dots (CDs) with high fluores-
cence were prepared by one-step hydrothermal method, in which citric acid was used as carbon source and different
amino acids was used as nitrogen source. The influence of the nitrogen doping of different amino acids on the fluores-
cence quantum yield (QY) of CDs and the response of these nitrogen doped CDs to mercury ions was explored. The re-
sults showed that the carbon chain lengths and functional groups of different amino acids have a certain effect on the QY
of CDs. Further, Hg’* can effectively quench the fluorescence of Gly—-CDs doped with glycine as a nitrogen source.
Moreover, Gly—CDs has good fluorescence stability. Under the optimal experimental conditions, the linear range of Gly—
CDs for the detection of Hg* is 0.00—7.00 pwmol/L. and 8.00-60.00 pwmol/l. with a detection limit of 0.20 pmol/L. It has
been successfully applied to detect Hg?* in beverage samples. The recovery rate was between 90.08% -107.90%. The
method is simple, sensitive, rapid and suitable for accurate determination of Hg* in beverages.

Keywords Gly-CDs; fluorescence; Hg*



