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Many Methods for NP characterization

« Single particle ICP-MS - today’s topic

*
*
*
*

Imaging methods (TEM, SEM, AFM)

Spectroscopic/optical methods (UV-Vis, dynamic light scattering)
Hyphenated techniques (Chromatographic (or other online) separation
coupled with ICP-MS detection).

FFF-ICP-MS A
CE -ICP-MS WS
HPLC-ICP-MS _

Particle concentration — mass (ug/L)

Particle number (particles/L) Hl |ICP-MS can perform all these
Particle size and size distribution measurements in a single analysis

Particle composition
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What Is single particle (sp)-ICP-MS
o] 9 HUEURLICP-MS
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Case : Detection of CuO nanoparticles in edible plants
Sl nl AR T SR G K RIORL 73 B

J Nanopart Res (2018) 20: 101

In collaboration with: hitpsdfdol.org/10.1007/£11051-018-4152-8
RESEARCH PAPER
Bren School
?:Eﬂ,‘!viE?ﬂmoenﬂilj’ﬁi?ﬂff“& Management Detection of nanoparticles in edible plant tissues exposed

to nano-copper using single-particle ICP-MS

Arturo A. Keller - Yuxiong Huang - Jenny Nelson

» Rinse with DIW

» Spike 20-100 nm CuO NP

» Dry for 2 hours

» Rinse with DIW and collect

» Digest with Macerozyme R-10 (25 °C
for 24 h)

» Dilute and analysis with sp-ICP-MS

Lettuce Kale

Collard Green sp-ICP-MS
[ A.A. Keller, Y. Huang, and J. Nelson, Detection of nanoparticles in edible plant tissues exposed to nano-
copper using single-particle ICP-MS, J Nanopart Res, 2018, 20: 101 ]

August 11, 2019




Application Note
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Control samples — leaves not exposed to CuO NPs
7900 ICP-MS parameters Quantifying Copper Nanoparticles
Parameter Value . . .
— B on Plant Leaves using Single-Particle
power
Carrier gas flow rate (L/min) 0.67 lCP-MS 100{A 100{B 1004 C
Make-up gas flow rate (L/min) 0 2 3 2
. s Investigating the adsorption and release of nano- .80 80+ 80+
Spray chamber temperature (‘C) pesticides on plants using the Agilent 7900 ICP-MS 2
Nebulizer pump (rps) 01 g 60+ 60 60+
o
80 @
Sample depth (mm) l.l‘: 40- 40- 404
Oxide ratio (%) 1
Integration time (us) 100 201 201 20
Acquisition time (s) 90 0 - + v 0 T - .
) scu 0 20 40 60 80100 O 20 40 60 80100 O 20 40 60 80 100
Mass menitared Particle Size (nm)
ORS* cell mode No gas

A green leaf lettuce, B collard green , C kale
Surface CuO NPs size distribution

Exposed samples — leaves exposed to CuO NPs
) -
S B Rinse 1
= ] Rinse 2 -
i = Ri 1
5 1000; Rinse 3 poo| T
..@ g Rinse 3
= @ 601
2 1004 =
g g 40
o 8
(@) 0
G 3 2.
:
g ] S 0-
c 1- Lettuce Collard Green Kale Lettuce Collard Green Kale
Surface CuO NP concentration Surface CuO NP concentration
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 # of Particles

o= « Conc.(particles/L)
éﬁ :J:E 5@ H 1 . Io(rjl?(f C%arllrt:l.(znegs}L)
_____ zp\] 7 %ﬁ* VT *ﬁ‘ A % - Background Equivalent Diameter (nm)

» Particle size (nm)

137 Ay
Tvpe Sample Name Mebulization Efficiencyﬁ of Particles) Cone. I:|:|-E|r1:in::IES7T>*6E‘u:. {ne1) | Ionic Ganc. (ppN BED (nmM Particle Size (nm)
Sample EtOH10%
R By BOnm 100ppt 0069 1377 hAE+T 100.0 00469
Sarnple Ay 30nm 10ppt 0.069 958 4 0E+7 a5 no1ia
Sample Ay BOrem 100ppt 0069 1347 hAE+T 1032 0.04EE
Sample filim Blppt 30nm Gppt 0.0649 1116 4 GE+Y hhA 00362
Sample G0nm 80ppt 30nm 2ppt 0.064 1227 BOE+T? g4.3 0.0404
Sample G0nm 20ppt 30nm Sppt 0.069 il 31E+7 253 n.o19:2
Sample filim hlppt 30nm bppt .0649 1115 4 GE+Y hao n.naav
Sample fillnm B0ppt 30nm 2ppt 0.069 N 121 BOE T NI I'IVUA
Par o |Single Particle Method S
Time Scan (raw signals) Particle Size Distribution |# ®[&/#]/| Signal Distribution DA Method
B & El Count Specify Range Mode |y Tabulate Raw Data -ﬁﬁ'
Tige Scan(197) - 0025MPLA article Size Distribution (Sample] - 0025MPLA Fenal Dustribution Peak Response Calculation [«
E :] Peak Integration Mode
X 1004 n Particle Size Distribution
M 4 [7] Analyze within Specified Particle Detection Ranee
] M Particle Detection Threshold: 2846366 | cps =
Instrument Setting
£ 50 Sample Inlet Flow: 0352] ml/min
2 Mebulization Efficiency:
Response Factor Calibration Solution I
Response at 197 amu: 204000 | cps/ppb
] Ionic Standard Concentration: ppb
H 1o a 10000000 ‘zllunu"uulgn BT T T T Reference Material
T —

Au B0nm 100ppt 197 Au

21 Samples (21 total}

7% Agilent
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Batch— FTPA—8900s_SUS-02 May 2017-09_12_18b

i |) SaveBatch g Add to Queue [ Validate Method [} Set Q1/Q2 Masses Select RM Mass | Tune Mode: <All> v i 3 Autosampler ~ % Nebulizer Pump Speed +
ficq Method  Data Analysis Method Sample List

Acg Parameters  PeriPump/ISIS  Tune

| Acg Mode | Tune Mode #1: Warm MH3 Fe b8 F2: Wiarm MH3 Cr b8 #3 viiarm MH3 Mi b4 4 viiarm MH3 Mn b8 #5: Yiarm MH3 Mo b
Stabilization Time [sec] I 5 5 5 g
Single Particle Analysis
Scan Type MS/MS MS/MS MS/MS MS/MS MS/MS
| Aca Option | IteeTime Integ Time InteeTime TnteeTime Intee Time
Element Name Maonitor | Q1 => Q2 Mazz Manitor | Q1 => Q2 #Mass Monitar | 1 => Q2 Mass Maonitor | Q1 -> Q2 Mass Manitor | @1 => Q2 #Maszs
& ﬁﬂuto/Sem\ futo Tune betore Batch [z=c] lzzc] lzec] [z=c] lzec]
Si ] MAA M B M4 MAE [d] M/ M4 ] MAE M B M4 M/
1 i G te Tune Report
ererate fune Reper P & N/A YN WA AN H7A nA| N/A YN WA H7A
E ?;P/P. Factor Adjustment 5 [ NAA MR M M NA# [l M/ N/ [l NA# B [ N & N/
Advanced Confizuration Cr ] MAA A & 52-> 52 0.0001 (@] M/ M4 (] MAE M B M4 M/
fefry ] M4 M B & M MAE 'l 55 -» BE 00001 a M4 M
| Total Acg Time Fe ] o6 > 56 n.0oot ] [l ] M N/
Hi & E E HiA
8000 sec :
b [l (@l
E- Set Batch Gomment

Single run collects multi-element sNP data and combines it into a single data batch table

SEVCERINE

Reduce the number of autosampler movements and sample contamination risk

August 11, 2019 Ag ilent
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Agilent ICP-MS BTSRRI R
ICP-MS =715 MPP RERS{EH

MassHunter
Mass Profiler
Professional
Software
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Food Proflllng Can-Do in Food
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208Pb/206Pb
[N}
o
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—
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MECS i 7
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2.07
0. 845 0.85 0. 855 0. 86 0. 865

207Pb/206Pb
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208Pb/206Pb
[N}

2.09 1

2.08 1

2.07

0. 835 0.84 0. 845 0.85 0. 855 0. 86 0. 865 0. 87 0. 875 0. 88
207Pb/206Pb




MP PEX 44 v B -- 1R e = 3t E

MPP: Mass Profiler Professional

Sample preparation

« 3g of Olive oil was weighed into 50 mL conical
tubes, and diluted to 10g with a Premisolv diluent

« All samples were put in a mechanical shaker for 20
minutes

» Internal standard was “t-ed” in before the nebulizer
(Sc and Y were used)

Country origin

USA (California) 2

Greece 14

Italy 6
Spain 7 50

2% Agilent




Agilent ICP-MS System
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Filter function in MPP is very useful!

Jltalv]

JSpain] Jltalv]

JGreece]

JGreece]

Greece]
Loaing JGreece] J Jcreece]
JGreece]
JSpain]
JGreece] JGreece]
o

——

-3 4 JGreece]

Greece]
B 6 -4 2 0 2 — 4
clear PC149.8%)

S M)Al AALLE)L]

The filters in MPP reduces the data analysis labor by
extracting the elements with significant differences

Agilent
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Chemometric Determination of the Botanical Origin for Chinese
Honeys on the Basis of Mineral Elements Determined by ICP-MS

Hui Chen,"® Chunlm Fan,*' Qiaoying Ch&ng, Guofang P&ng,*’m Xueyan Hu," Meiling Lu,*
and Wenwen W&ng

"Chinese Academy of Inspection and Quarantine, No. 3 Gaobeidian North Road, Chaoyang District, Beijing 100123, China
§D:i]]f:g;f: of Environmental and Chemical Engineering, Yanshan University, Qinhuangdao 066004, China
*Agilent Technologies (China) Company, Ltd, No. 3 Wang Jing Bei Lu, Chaoyang District, Beijing 100102, China

ABSTRACT: In this work, the potential of mineral elements and chemometric methods as a tool to classify Chinese honeys
according to their botanical origin was examined. Twelve mineral elements (Na®, Mg“, PY, K¥, Ca¥, Mn™, Fe™, Cu®, Zn™,
Rb®, §*, and Ba'") of 163 Chinese honey samples, including linden, vitex, rape, and acacia, collected from Heilongjiang
Beijing, Hebei, and Shaanxi, China, in 2013 were determined by the ICP-MS method. Principal component analysis (PCA)
reduced 10 variables to four principal components and could explain 93.06% of the total variance. Partial least-squares
discriminant analysis (PLS-DA) and back-propagation artificial neural network (BP-ANN) were explored to construct a
classification model. By PLS-DA, the total correct classification rates for model training and cross-validation were 90.9 and 88.4%,
respectively. By BP-ANN, the total correct classification rates for model trining and cross-validation were 100 and 92.6%,
respectively. The performance of BP-ANN was better than that of PLS-DA. The validation of the developed BP-ANN model was
tested by the independent test set of 42 honey samples. Linden, vitex, and rape honey samples were predicted with an accuracy of
100%, whereas one acacia honey was predicted as rape honey with an accuracy of 92.3%. It is concluded that the profiles of
mineral elements by ICP-MS with chemometric methods could be a potential and powerful tool for the classification of Chinese
honey samples from different botanical origins.

KEYWORDS: honey, mineral elements, ICP-MS, botanical origin, PCA, PLS-DA, BP-ANN
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¥ H ICP-MS #1 Mass Profiler

Professional $#E fEFiRE
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ELERY T—MWEA ICP-Ms NEWE TS 20 SHEEERNTZ, BRTEELER
REEFHNEENATOER, TRER 5 WREENOERNE (LOD) T 000 E
0.044 pg/L 08, ZRE (Loa) 7F 0.003 E 0.057 pg/L 20, AENEHERNAT
FENTRSEERELL. IEAPRENSEMEE AL, HhakED
(RELRTHAE QEENRES) HaREsmEREL,

Agilent




MPP 7] F - T-Agilent firfg Jiii i




%ﬁﬂwmt

Trusted Answers
[hank you!
REEHE T MES
RS
B RE—E )
FEHB, MESE
V5 1] PP E T 3 3 R R E
ARBUAT VIR I, A
EpIES
www.agilent.com/chem/china-topic
AU HEHAI]
s PR L -
400 820 3278

800 820 3278




