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High Performance Liquid Chromatography{

1969 Birth of high performance liquid chromatography

== J.J. Kirkland of DuPont develops column packing material with
controlled surface porosity

== This resulted in a big leap forward in developing an HPLC system

1 to 2 um thick solid phase layer

Glass bead ._{
30to 40 um (core portion) |][||:> ‘710 Hm I|]|:> _f 2105 pm

A

Full-porous packing

pellicul i il _ . material(Curre
ellicular packing materia Full-porous packing material ntly the most

popular type)

The pellicular packing material consists of a thin solid phase layer on a hard core, which
provides efficient separation even at high flowrates. Subsequent progress resulted in the
development of full-porous packing materials.
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large

Molecular
weight

small

4

-GC
gas or vaporized sample
heat degradation

*HPLC
liquid or liquid soluble sample

@ no heat degradation

. -LC/IMS

non-polar polar widespread sample applicable
Polarity molecular weight information

Chemical Abstracts entry compounds
Total ; 9,000,000
GC applicable 130,000 (1.4%)
target compounds for HPLC 8,870,000 (98.6%)
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HPLC:#%8h1H -

fax A - AR (SR EER):
H20, MeOH , ACN ke Ipe B (2Tl pH)

el Cijaayiilk

Hexane, Chloroform, THF

i T o
O I Y
7\ —C —
o W w Heel o
H l H 5" H
H
Methane Water Acetic acid

Z) LS i P I
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K HEE BN LB THF ZBZBE —&Fk &5 Ccbe
H,O Methol IPA  ACN THF ZfizZ s CH,Cl, CHCl; Hexane

i

JFtx

NH;X/ArOH/RCOOH CNH, ROH RCN f/fH N(R), NO, B{THERE e

Functional | Structural
Group Fommula

Hydri yl =0H

Carbony

1
o=

?"c:-
A | 2% (9|2

Ciarboyl "3.,

. Amino =M
tyrosine *H
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J&HMT (Chromatography) -

» FIRE SR IE, B EIH Sy o TR EA T
ANE], ZRZE R Sy EER H HY

\
Molecular Interaction
(7r+TEIERTT)

‘ \ ex. FKME, Bk,
% ek
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® C18 (ODS) type
+ Cu (oo e @ s,

e C, (butyl) type

C15 (ODS)

» Silica geI type
» Cyano type

» Amino type °
» Diol type Silica gel

-Si-CH,CH,CH,OCH -CH,
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FEIBIE(RARK)

e, T €D

F5 848 e
K, B, 215 Fok 815, THF

o .
=t Bt
C18, C8, phenyl, CN Silica, Diol, NH2, CN

DB (R, MUSA /), BEEEMALHS
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HPLC: /A4 B

\
N

AN/

ANy =] =
E’ﬁ

Gradient mixer

|

|
| e

|

high pressure

HPGE

|\

Low pressure

gradient unit l

] ] ]
1 | ol
atmospheric pressure
LPGE
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Resin membrane ﬁube Vacuun chamber

e

\ ’ To solvent
\ delivery
Vacuum
Controller pump
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Isocratic Elution Mode

MeOH /H,0=6/4

Long Time Analysis
Ny A

T Bad Separation
W /\ /\ MeOH /H,0=8/2

( column : ODS type)
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Gradient Elution Mode -

95%

30%

MeOH concentration
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Superior throughput can be achteved
by shortening total cycle t|me

s e
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SPD-20AV

5 fo\ Light Sensor

Flow Cell

e 5

- - = - D2/W Lamp

Grating
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""""""""" HPLC:
= e H|Z%(Fluorescence Det

sk . -
A /%& 2% e

.
.,
.
.
.
.
.
.
B

wat vy

QU0

N

Photomultiplier tube

) -7 Xe Lamp


https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjKqqWbqZ3PAhVBipQKHT1BDEQQFggdMAA&url=http://terms.naer.edu.tw/detail/186113/?index%3D3&usg=AFQjCNFktbD1XCsBJNSpniQaq8--rYalbA&sig2=9E88RUudx3fNv-5CEVIHzg
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LCMS (CRAHREIT R R ) —

e LC-MS
o BT ESI, APC
M (liquid) — M+ (gas)
RRESTT RARHET
 EAIES  EEEE (MS)
* EEHEIAEAY: Quadrupole (ZUfdxizs/ VURRAE)
lon Trap (#fEF-FH)
TOF(Time Of Flight, FR{ THFE =)

o =R Y m/z = Tftb)
T E EERCIE
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O air, water etc.

O o o 0o
FEz | @ —»® o ©
o o 0 O O




Anh SRRERHAERAT

IIIIIIIIII




Anh SRRERHAERAT

« 200243 H BB 4R E F 45525 B (John B. Fenn)

— 1
Oxidation Reduction
&
(3
a &
&
& &
3
@ o °
electrons @ g
4 €]
+ /@
John B. Fenn Power supply
(1917-2010.12.11) iy — > i
electrons

P. Kebarle et al., Anal. Chem., 63, 2709-2715, 1991
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BEIED

Droplet
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ESI A& Y&

- WEUFERET7A , IRZVIE G159 A
« FHEEA/RATEET:

— IERET - IS8V oFHE [M+H]*

— BT - SR FEE [M-H]
o FHfhE HIERAYEET

— JngA © [M+Na]*

— AR © [M+H+CH,CN]*, [M+H+CH,OH]*

* INTFTHYH A E K ex. H,0
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LLLLLLLLLL ESI Mass S pe ctrum of Ri bOﬂa

OH
HO
OH Riboflavin C,,H,,N,O,
OH
Exact Mass: 376.14
N/mfo
T
O
Int. ]
377 [M+H]*
40e3 1
30e3
10e3 399
Oe3 -- v v v [ v v v v T v v v v 1 v v v v T v v v v 1 v v v T T v T v T T T T T ' 1 v ' ' v
50 100 150 200 250 300 350 400 w2

ESI spectrum of riboflavin
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Int.

2
&

2
2

2
&

8 8
|....gn..|....|g....|....|....

:

o
T

Fargo Theatre, free and open to the public Presented by Nobel Prize-winning chemist

April 23a7 p.m. > Dudley Herschbach

b

College of Science and Mathematics Community Lectureship Series
Co-sponsored by the College of Science and Mathematics and the College of Am._l'-_!znanltles and Social Sciences

16953.2

race, rebgion. sex. 205 Okl Main, (700) 231-7708.

IEI_7(XI)IIII

Mass
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Quadrupole (MUAIESE & 57F

° NI (B T-Rh)
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Quadrupole (

+[U+V cos(wt)] —
JAVAVAVAVAVY
U = DC
- [U+V cos(wt)] V cos(wt) = RF ZEBE
g *w=2nf
o PALAS
HFERF B | > e T

EIEEHENDC and RF B | = EEOE
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m,/z=kV,
m,/z=kV,
M4/z=KV,
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4 €
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. x4

o )]

SIM (& =2l B AR )
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m/z
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LCMS 45-Ft

BELE

0890080
— srmein ) @*@ O @T@

— EHIEAT]
SEE l

A
. B (E5) .
SR \ [M+H] *
TN

[M+H]* f

S q
m/z

Ry ]
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Reserpine : MW 608

C33H40N209 .

™~

e

/O
50e3 ‘: 609(M+H)*
40e3 _:
30e3 -:
20e3
10e3 E
::h] Il.l ..| Ill Ll 1 .L llulnll |.I|J|I|Jln||| II | ] L, .[I ' i ]I{ llll“ll lhlllll. llln vl .Ill]llll Ill Lidio o dhoiutl . .|i ol IIllilJIJ |. I
L A s s Ly A L B N R S S A S B B B S B B

T r T r 1 71
100 150 200 250 300 350 400 450 500 550 600 m/z
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IMME FE@ U EEL RS AR B 3R
Tl MEF ALPTH)

N1 —N0 2—ND.3— CusorfNo.1} 2761 02mhs)
¥
HO.4—— NO.5-—~-NO.6-- - Simiariv:0.9869 Threshold 09336

5
-

Citalopram

Lo La W K Vg
ot don T AT
l L

[Sa)

o

o

D,

Pl

[N
o
o
o
[}
L P

&3]
o
o
<D,
o] 1‘1"

388.4432.5476.0520.4564.5608 4

T T T
400 500 600 m'z

|

Scan mode : ¥

MW = 310

PDA
T T T 1 T T
{ 10
Int. TIC{1.00)
MS .
4 Debt
3 D¢t
3 (%
. =
2.0e6+ =
1'0 | 1 1 | | 1 | l/
10 ‘/
Int. 7]
e e m) | MW = 338
] ]| =
100e3]
5063? 306.8
0e :..189_3 Ll Ili2|9|99| .3?.7.5.1 43..3.1 5640
1 I200I 1 1 I3bol 1 I4bol 1 1 Isbol 1 1 I600

47705215 592.8 699.7

500 600 m'z
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EREFE

. ﬂmniﬁxrjé ‘G, i FHE =T
SRy %&E’J/E?ﬂléééj\%ﬁ
LC-UV LC-MS

N

J F m/2=A
m/z=C
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RPEERRE T

mAU (x10)
Int.
254nm,4nm (1.00)
4.0
s ANT :Antipyrine ﬁﬁ'ft%%

PIR : Piroxicam
2.0 ALB : Albedazole
PRO : Propraolol
1.0 VER : Verapamil

AT AETERYTE &

0.0
-1.0 H)
PDA detector
-2.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Int. (x100,000) min.
10.0 m
ANT:m/z 189.0 ( X 6)
PIR:m/z 260.0 ( x 4) . & /S
75 | ALB:m/z 266.0 ( X 60) < o o o
PRO:m/z 331.9 ( X 6)
VER: 455.0 (x 2
o | VERGIIZ 3850 (x2) > 1
MS detector /:i:’/ /,/"/
2.5 ’:,,’/ //,/
0.0 e
0.0 1.0 2.0 3.0 4.0 5.0 6.0

SIM mode: EE
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== R~ ;ﬁ%’f’%ﬁ% %fﬁ%/ﬂ”/} lﬁi
p ~N 4 -
 omawm

LC-UvV LC-FL LC/MS
Pesticide 1,2,3 Pesticide 4,5,6 Pesticide 1,2,3,4,5,6- -
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LC {5

/\

Hlzs tbﬁs&

Detector

UV-VIS

FL

MS

Compound
specificity
jrlsé%%'%i!ﬁﬁ‘]ﬁ%&
4

UV-VIS absorption
compounds

Fluorescent
compounds

All compounds

Main application
FTEEA

Quantification

Quantification

|ldentification &
Quantification

Sensitivity in
guantification
EEZHE

~ 100 ppb

~ 0.1 ppb

~ 0.1 ppb (SIM)

Selectivity in

guantification
E=EEM

mid

high

High

Sensitivity in

identification
EEEHE

10 ~ 100 ppb
(Scan)
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""""""""" MRM (2% 25 7 JREEZ 3HI)
(MU Itiple Reaction Monitori

[ILLI]Y

Q1 02 03
. CoIIisiogas
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detector

siv @ SIM @
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MRM mode
JUfEE Q1 e JUfEE Q3
JEHE(LEY
@&
TR
AL EY)
e >O
SEE (LY
® )
SIM T bt SIMfE
e i Ui IRE S e

(BE8ET) (FBET)
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Sensitivity ( A ’KLEZ )

LC-UV LC-MS LC-MS/MS

Uv SIM MRM

20 ppm Y 10 ppb '10 ppb

M

—~

J

Low sensitivity, high background noise High sensitivity but the background The background noise is
noise is also high eliminated, and trace quantitation

is possible with a high S/N ratio
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Frozen Chinese Dumpling

TECHNOLOGY

* 100 ppb of pesticides mixture was spiked

Methamidophos (GZEFfA )

100000

0,000}
142100 3751:142 00594 00
10 s mlere0
26210 : I
2T e 35020 an>181 30
41400 41400715550
40790 3255407005187 90
25037434 50 4348018190
47490 47400518550
S B i
2254102810 145200528050
236210 27512:236210>31600
326390 326390>19680
20031421510 | | 5o J1421E 10141 00
Ezaann A J l l ‘I" 523300>16090
. =] 2 N A E
1755 bV -.IIIII—I'.1‘ 0 22
R
i

150 .“"“““ ’ l \L
125] l-'!!i‘{ ) L N b | f %\
*‘hﬂ"fPiﬁﬂ'ﬁ‘\!& \
075 -‘I‘A ‘ \ o i
050] A’ .!.' : 075

| “ ! A 0504 H\\

000~
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LCMS/MSH:)EE (1 ;%ﬁ%>2%x

@ — * TE =BT (Q-ion)

AN A S—

SIMFE T SIMFZZ m/z=85

¥

- o ‘5 ﬁ

& ) D FERE T (C-ion)

127
110 ‘

0 ‘ o ‘ ‘ ’ ‘ / ! N
50 60 70 80 90 100 110 120 130 140 SIMEET, m/z=68
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Reliability (A]{EE)

* |P (Identify Point)

Examples of the number of identification points earned for a range of techniques and combinations
thereof (n = an integer)

Technique(s) Number of ions Identification points

GC-MS (EI or CI) N n
GC-MS (El and CI) 2D + 2 (C]) 4
GC-MS (EI or CI) 2 derivatives 2 (Derivative A) + 2 (Derivative B) 4
LC-MS N n
GC-MS-MS 1 precursor and 2 daughters -
LC-MS-MS 1 precursor and 2 daughters - ]
GC-MS-MS 2 precursor ions, each with 1 daughter 5
LC-MS-MS 2 precursor ions, each with 1 daughter 5
LC-MS-MS-MS 1 precursor, 1 daughter and 2 granddaughters 5,5
HRMS N 2n
GC-MS and LC-MS 2+ 2 4
GC-MS and HRMS 2+ 1 4
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Higher selectivity resulting in less interference of
co-eluting compounds and matrix, thus less HPLC
separation is required LT TE/ N, HPLCO Y EEEZOR A S

Better Signal-to-Noise (S/N) allowing quantitation
with lower limits of quantitation s/n &, & &R E

More reliable identification of detected analytes
using Multiple Reaction Monitoring (MRM) in ;..
comparison to Selected lon Monitoring (SIM) mrwvssiv

Wider linear range of quantitation i = summ«

Better accuracy and reproducibility especially at
low concentrations

(IR B R et R R

mass-spectrometry-triplequad-pesticides-testing-
0701310.pdf



Anh SRRERHAERAT

IIIIIIIIII

Veterinary

Drugs,
antibiotics, etc.

Agriculiure &
Food

B/ B
Vitamins, food additives,

sugars, organic acids,
amino acids, etc

5280

Inorganic ions

Hazardous organic
substances, etc.

UJ
Chemistry {022
Synthetic polymers,

additives,
surfactants, etc.

Environmental

Lo~ o

Biomedical and Clinical

SV [REIR
Sugars, lipids, nucleic acids,
amino acids, proteins, peptides,
steroids, amines, etc
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' WEMIFE | SZF0- x § )

c 0O | @ news.ltn.com.tw/news/Changhua/breakingnews/2399465

Qe QB ¥ B v
i ERER YahooZ=ZE [1 SHIMADZUGlobsl ¢ [ LCMms-IT-TOFLCM: B [EEE] COOLPC @ LCMS-IT-TOF=Mar [ #@E=sierofli- @ *ETHTR-Ac [ SF=fas »

f] \}7 H%"gf; LB (

Liberty Times Net RIS E > HEALE. FE B% 55 K= 88 3C m il 2 #F tE B
WEINEIIE | BXEIE1061E0HEE EEKREEIOA EREET
EEEEA

@ 2018-04-18 18:44 SIS TG
(REWTH / TLEE) DNFLEEB SRR AN - BIREBL I AR S

0 EXBEBEFSEERBREE " LinuroniEBEE ) 1.090pm - 1E3EEREE - *EKK%H%’%’E?- B )
@ FIEHBEEBHENT  TERELM0ERED - TRITERRSHES . §EEIT S
S . BEnE . 2R MIERESEN | —sEEme

g o N BETT

@ SR SRR R RS - SAEL AR e

GiFf - BEREE GRS EEEUEEERY
HEE - E508EE - EERZEUIRM O ERER
SHEAE  MEHE  ERFSHE  BUREER
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© | @ T=10610016005F = (i 2).pdf - Adobe A .
EED HEED BEY XIHED EE(Q Eﬁn‘(_) IEEIJ ﬁﬂ%ﬁ_ﬁ FEw =R

Sen- Bles- glar- @ ee- A a8 5 wn- fean. Pae-
) = E14) &+ $ 1 & F e e - == - =
106 4% 8 H 31 Otz a3 1061901690 S/ 42 11
MOHWP0055.03

REPRYEERBRT E—FERY N T EE)
Method of Test for Pesticide Residues in Foods- Multiresidue Analysis (5)

1. B sl A FHEANARBA - RE - LIiB - -RXE-FFHDR
i3 R4 5 & shP T JT(abamectin) 5 37318 2 4 % & %
G A o —

2. By ok A Ak A QUEChERS 7 7% (Quick. Easy. Cheap. Effective, Rugged.
Safe) AT & ¥ % - A e B B # $ B T ¥ 4K (liqud
chromatograph/tandem mass spectrometer. LC/MS/MS) & #, 48 /&
B H 3% {4 (gas chromatograph/tandem mass spectrometer.

GC/MS/MS) 4 42 F ik o
E——

21 ¥ § :
2.1.1.1. ’;ﬁfl’ B IR mEEJ’ {L(elecnosplav ionization. ESI) -

2,112, Eaps CORTECS UPLC-C18: 1.6 pm- /M 4£2.1 mm =« 10 cm »
BRI R
2.1.1.3. {## %4 : CORTECSUPLC > C18> 1.6 pm> M 4£2.1 mm * 5 mm »
B A
2.1.2. {488 7 b B H R
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/

LEGR/BREILEGE

- BES/KBEERRIEEE (SIED)
- 2 HERREIEKESY)
- Bl R BN FARE, TRiE

o N
Sue
Q ISHA NMIU—>

R
- HEIEEEN Tam (20054F)
\- mABEN M fFER. BEF (~2012)

Cl

Ht

AR E S
- BEEZEE AR

* __[FJEQE'E%UE EE’]E'H’F}EH H OH Cl
- RRFERIMFRE J@/\/%
O2N : °

ﬁnnﬂmﬂiﬁ/ﬁul'ﬂjﬂﬂf"ﬂtﬁ&%, it}

\
] %
 MEERMAM TR, BT (~2012)

- PRIEETR, BE (~2012)
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ﬁ&(f) REG BEV ?EEM)

ey | BE O @0 DB B

@[] & [ | © @ [wr -] | 1A |

HE | %

04 4F 8 H 22 HEFZETSH 0949424412 5 ETE
100 - 4 A 7 HEREFS 1001900952 St ASEIE
102 12 A 10 HEMZEFE 1021951106 SRAHELE

BELPHYA ERBERBRT E— AR ERIERG T

Method of Test for Veterinary Drug Residues in Foods-
Test of Multiresidue Analysis of B-Agonists
BANE  ARBRYEARANEESESP LA L E £ clenbuterol ~ salbutamol -
terbutaline ~ ractopamine ~ zilpaterol ~ cimaterol & tulobuterol = #x 5 °
2. Bk RBBERRFIAALKL O RKRAEE N E B Y K (iqud
chromatograph/tandem mass spectrometer, LC/MS/MS) 45 #7Z 7 7% ©
21. B § :
2.1.1. JRABAE AT & B H EAR
2.1.1.1. #F R : &R 3Tt ik & F (positive ion electrospray ionization, ESI™) -
2.1.1.2. B # 4% : ZORBOX RRHD Eclipse Plus C18 » 1.8 um » P§4& 3.0 mm X 10
cm ° 3R E) R o o
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ElE & FE£10319006305F] 4 pdf - Adobe Acroba
EED =EED BRNM RBW HEH

fer- DO OGH #2LDER
:::i:f ." 5| :[k- @ | :::E:: ::i:: ‘ ﬁ = N

103 # 6 H 6 HEHZ &L 1031900630 FE/0E5TE

P EMA ERY TR E - ABMFBERLE AR
Method of Test for Veterinary Drug Residues i Foods-
Test of Chloramphenicols

1. B EE: KRBT EEARAWE ST KA LZIUA ~ &~ NE
Ut & ¥ % f A8 4 (chloramphenicol) ~ ¥ &% & 8 4
(thiamphenicol) ~ # ¥ #% £, %8 & (florfenicol) & #, ¥ % &,
131 % B&(florfenicol amine)= #: & -

2. WER R AREE G FECREL 0 SRR R AT P B E R (iqud
chromatograph/tandem mass spectrometer, LC/MS/MS)
P
2.1 EE
2.1 A AT o B E AR
2.1.1.1. 8¢+ iR * & B &+ 1t (1on electrospray 1onization) °
2.1.1.2. g #7458 : XSELECT HSS PFP - 2.5 um> g 4¢ 2.1 mm x 10
cm 35 KL o
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s e
o~ EE‘ ﬁ/:%ﬁ%

(1 Q¥ﬂ§) g

- Penicillium/g =EY)
- Fusariumlg &

BEEE = .
[- Aspergi//us)%} - . . ‘ - .

NEISE A
\
RE 80%LLE A
3BEE  20-30C R
TR - Aspergillusig
82 CExAD. #E) - Penicillium|z

HABEA#EHES

rE%K] B4 (1953%F)

Bmoe, BN, EIIFEEANTERD, SEIRERTIERIER
MEMEENERESEZR ( PenicilliumlE)

[E&ECK] B4 (20074F)

CHRERESR SRIVEDXKRGERA), KEFEAXETE
EE

BmiEE. RRE
EENHEN(ERSR fESER)

L g, I TR

- FEEREmEE E TEEDHR,
- EERBIE(INER. BR)

REMEESER

Deoxynivalenol (DON) Zearalenone (ZON) oy

Y -
L&% Fumonisin B1
Aflatoxi;a G'IC‘
o

/\w/\/\/'/\;

] b= o o /
Aflatoxin B2 Aflatoxin G2 & \’

Mycotoxin T2

Fumonisin B2

Ochratoxin A
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- RARY)PEVE TR
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Aflatoxin B1

J o Aflatoxin G1 T[ E\

J§ T )0/ J ©  Aflatoxin G2
LI L B ~
(s] (] Z OCH; - - = OCH;

HARR AR HI2E7
« ESA ARSI EEEERB. {BEK20124F108 18,
SEL REREER (FHEERB1, B2, G1, G2EF0)
« SRERMEERINWASAIEEE10 mo/kg, EMER BREL EE6(EE25E

BHEH
- BR. FE EFNSFHRARMEERIRL
* BABIREEN BRI D E8EERB: (20115)
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B 2013001017150151 f - Adobe

BEO REO BEY FsW =EH *

Bew- | DD B | @b B R
@ [1)s| WG| @ @ [ox]-]]| 5 B TR | HE |

101 &= 1 H 5 HEHESZS 1001905010 5t A 58] E
102 £ 9 B 6 HEFEREFS 1021950329 58 EHELE

RauPMAEEARBT E - $EHF2HBR
Method of Test for Mycotoxins in Foods — Test of Multimycotoxin

1. BAEE  ARBRYFEFAANEE S8 BEEEALRAELE
5 3 404 & By (aflatoxin B)) % 11 s #id#= % (R
&k ) Z AR5 -

2. WEBF Ok ARMEERRIFIS > kAR B B E & Iquid
chromatograph/tandem mass spectrometer, LC/MS/MS) 4
WX FHik o

21. BE ©
2.1.1. RARRE M7 b B H AR -
2.1.1.1. #&-F i/ - & JE & F 1t iE 3 F (positive 1on electrospray
ionization, ESI") «
2.1.12. B # % : ACQUITYBEHCI8 > 1.7 um > M 4& 2.1 mmx10
cm * KBRS o

m
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Bl az+-zsmonsss (1012 :
E=D 2E@ BEY B=W) HEH

ey BODOE | @go2D S
@[] | W | © @[] 5 B

101 #8248 % 1 kizik
BT ZRAEZ ARk
Method of Test for Melamine in Foods

1. i@ 80 F © AEBA EE AN A &R F =% 5 B (melamine)
ZAE ©

2. MBR R MR ERRIFICEIES  LLRMEE KB BT A

i H o3
(iquid  chromatograph/tandem mass spectrometer,
LC/MS/MS) 5 #7275 ik ©

2.1 ®E
2.1 AR AT @ B H SRR
2.1.1.1. 3+ R : &g 8 1t ik 8 F (positive 1on electrospray
ionization, ESI)
2.1.1.2. B #7% : ACQUITY UPLC® BEH HILIC > 1.7 pm > A&
2.1 mm x 10 cm » 2% 5] & & »
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51.pdf - Adobe 2 “«
BEO REO ?ﬁ&(\_/) FEW ﬁﬂﬂ(_)

Rer- | DO | ez @

cIEER N VIICICIEDRIN-=-R: R

NFHIHE] 1102411 H 19 H

RS L EE S LR VPR
Method of Test for Sodium Copper Chlorophyllin in Foods

1 @M RE : AR EER NI PAELTMZER -

2. MRy ok B e ERK 0 R E M B B E K Liqud
chromatography/tandem mass spectrometry, LC/MS/MS) i #
Z I

21 ¥
2.1.1. kA8 R AT % B H AR
2111, #& F R : & & 3 + 1t & # + (negative 1on electrospray
1onization, ESI-) -
2.1.12. & # % : Waters Atlantis T3 > 3 ym > P94& 2.1 mm X 10 cm >
R &5 o




ZRNEROBARAT

TECHNOLOGY

N Rt EHEs od t=
@E(B FEED BENM BEW :’FEBH(_)

e | DO OH| ezl
@ [z | IR Y| = @ [x]-]| B B I8 |

AFEE 10312 H17 H

oy =F AR &7k
Method of Identification for Dimethyl Yellow in Foods
WA WE  AKRBFEHEANE LT —F A% (dimethyl yellow)

Z 485 o
2. R E C RBEFEREL - RAEE A B B E % & (liquid
chromatograph/tandem mass spectrometer,
LC/MS/MS) 5 #7275 ik -

#g
2.1 1. 4B AT B W E R
2.1.1.1. #FR ¢ &k & T 1L ik 3 F (positive 1on electrospray
1onization, ESI )
2.1.12. B 4% tACQUITY UPLC® HSS T3 1.8 um® P9 4& 2.1 mm
X 10cm > B # b
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C ) | & =2 | https://udn.com/news/story/11311/2843105 @ T OH ‘?ud.. ®» v
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SANAHEBE 106 8 H 18 H
TFDAP0008.00

EHEYRY R BT AR ALK Z R
Method of Test for Pesticide Residues in Eggs-
Test of Fipronil and Its Metabolite
WA E  RRERAE A R B 5% R (fipronil) & A 4X 34 47 (fipronil
sulfone) #z & -

2. K BR 7k ¢ H8% 4% B QuEChERS 7 7% (Quick, Easy, Cheap, Effective,
Rugged. Safe) a7 & ¥ 1% - LA 48 B #7 $ B H 3% & (hqud
chromatograph/tandem mass spectrometer, LC/MS/MS) 4 #7 2
ik e

2.1 ¥ F -
211 AR AT % B H SEAR
2.1.1.1. g+ R © & B 3T 1b(electrospray 1onization, ESI) -
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Method of Test for Phthalate Plasticizers in Foods

1. i A o - Ads k@A R oo B K = F 88 — F #5(dimethyl phthalate,
DMP)% 9 %38 4 % = F BRB5 (L i &) Z s -
88 4R (liquad

QR A AR AFL R IR 0 SARAR R AT & H S5

2. Bk kB gx
chromatograph/tandem mass spectrometer, LC/MS/MS) 4 #7 2

%k o

2.1, RKE
211 AR R A @ MEH SRR
2.1.1.1. &R - & B T 1L B 31 (positive 1on electrospray ionization,

ESI') -
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DEHP JAHI B
ISO 3826-1:2013 Ethanol UV-yis <15mg/100ml
Plastics collapsible containers for 7

human blood and blood components -
Part 1: Conventional containers

E.P.7.0 28 3.2.4 EF Empty Sterile Ethanol UV-yis 1. <10mg/100ml for 301-500 ml

Containers of Plasticized Poly(Vinyl 7 B 2. <13mg/100ml for 101-300 ml

Chloride) for Human Blood and Blood 3.<14mg/100ml for <100 ml

i =

MR &S 1021950607 RARFRTFE)  |n-Heptane GC-MS | & TERIEBEHIE 7%

ik il i

Bt B EE R n-Heptane GC-MS DEHP<1.5ppm  DBP<0.3ppm
REEE ? DINP<9ppm DEHA<18ppm

TS 15036-1:2006 FE DY FBILyR T [Fthanol OV-vis | <15mg/100ml

HRRBERITAL ER—8 180 |28
BRER (M)

GB 15593-1995 Hilfl (/%) 22 B R F, [Ethanol UV-vis | <10mg/100ml
ZIREER 7B
GB 14232.1-2004 A R MARRY  [Ethanol UV-yis | £15mg/100ml
SR BB EARE 1 S F RN R (LR
DEHP SH&®

CNS 15138 FRIPBIREALTIEAESIE  |[Ethyl Ether GC-MS | 8 TERIEBEHIE T %

i
CNS 15503 HIERMFEET—IRESR GC-MS | 8 FEREERIFE5<0.1%
Bitds BRSEERERE GC-MS | 8 TERIEEEIE BII9<0.1%
2013/04/09 —AREEEEE
EN 14372:2004 2 5.4.2 Ej Ethyl Ether GC-MS | 6 FER] FHmIHE&<0.1%

Child use and care articles. Cutlery and —7 Bt
feeding utensils. Safety requirements

and tests

US CPSC-CH-C1001-09.3 THF PUE R | GC-MS 1.DEHP+DBP+BBP<0.1%
Standard Operating Procedure for + 2.DIDP+DINP+DNOP<0.1%
Determination of Phthalates Hexane 5%

BIREEs 4 T HY ] 2| DEHP. pdf
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DEHP in Water

'@ TERTEBECHES X QY

&« C ) | ® www.consumers.org.tw/contents/events_ct?id=320 O]
i oEEEs Yahoo=E [E] SHIMADZU Global ¢ & LCMS-IT-TOFLCME BB [EEE] COOLPC @ LCMS-IT-TOFzMar [ HEIE=sEroflin & TEZ#ZHM--Ac [1 4vF=fas »
BN Q &EN £ mOE)
MEDEREESEEHEDTS
32 A\ CONSUMERS' FOUNDATION, CHINESE TAIPEI RS | @naE

THEAEE - IS - FERMM - BIPH - BREE - HEERENES - BEEVAR - BREE -
= - AR PEEENEE(LE (9RIE) SSEHH

ME_PEREEB(LHEZERRENBZENBES YRS cIRMMEERERYE  ERORNES
REBRIREERER  BEAERNERRT - AERZEMRER  ERHABSANEEREARRE
BERElEYE  ETEATBHEARS  cIEEEETEYREIERE EESIBEUERE -

AXAFEN AR THERFEKENEEANEZTSREEREE 2T A0 #E_PHEHSE(LH -
FELEBTHE204 L HK  EGESRIA T KEE - #EKE - BFFBKEERKE  R9A[™ -
MEERATH HBARE28~50CAE BEERBEIIEEX _FHEE (X _FTH_FE
(DMP) - ¥ _SBi 78 (DEP) - BFX _SBE_2 T8 (DBP) - BE_BBTEFE
(BBP) - % _SF# Tk (DBP) - EXE_F#_ (2-7ECE )& (DEHP) - BX 5@ %
fis (DNOP) - #ZE_FP#_ =1F (DINP) RHEX S __E2F (DIDP) ) » AFxEH ( EE@EIR
0.05ppm) - BERBEEE (DENBKERBRENBKEELE) HR]EDEHPHIIRSZE  HIILLE
ZEEREREREEEEB A KEEEESRIZ] EDEHPIRE1Z5#0.006520.008 ppm » RN BESE ﬁ
FEMEEMBIR0.05 ppmESH - BItEZHTEREE2ES1E -

O R
A B Y B E 102.03.25 AMA2E B i |
HZR — HBE R bR 2 hmbm T A http://www.consumers.org.tw/contents/events_ct?id=320
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DEHP in Water P —

Leaching of DEHA and DEHF from PET bottles to water

Final Project Report
Submitted by

M. J. Senthil Nathan
Dr. Ligy Philip

Environmental and Water Resources Division
Department of Crvil Engineering
Indian Institute of Techrology hMadras
Chernai-500036
May 8, 2000

HPLC grade n-Hexane (purity 97 %) was used for
extracting DEHA and DEHP from water samples

2.3 Gas Chromatography/ Mass Spectrometry (GC-MS) Analysis

Instrument GC-MS OP2010 SHIMADZU

1. Column Oven Temp. : 150°C

2. Injector Temp. :300°C

3. Injection mode : Split

4. Split Ratio 01

5. Flow Control Mode : Linear Velocity

6. Column Flow :2.27 ml/min

7. Carrier Gas : Helium 99.9995% Purity

Column Oven Temperature Program

Rate (°C) Temperature (°C) Hold Time (min)
- 150.0 2.0
15 290.0 0(13.33 mts total)

Column DB 5 ms

1. Length :30.0m
2. Diameter :0.25 mm
3. Film Thickness :0.25 um

MS Condition

1. Ton Source Temp. :200°C

2. Interface Temp 1 240°C

deha_dehp_indien.pdf
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In sunlight

Table-2 : Experiments carried out in sunlight 6 and 48 hrs

S.No Bottles Sun Results pg/L Sun Results pg/L
6hrs | DEHA | DEHP 48 DEHA | DEHP
hrs

1 Bottle 1- big brand Chennai 3 BDL 0.202 4 0.0016 | 0.0750

2 Bottle 1a - big brand / SODIS Chennai 13 BDL 0.112 14 0.0012 | 0.2613

3 Bottle 2 - big brand Chennai - - - 22 0.0010 | 0.0584

4 Bottle 2a - big brand / SODIS Chennai - - - 25 BDL 0.2885
Figure 2: Experiments conducted under sunlight 5 Bottle 3 - big brand Kolkata - - - 28 | 00011 | 0.0769
6 Bottle 3 a - big brand / SODIS Kolkata - - - 31 0.0019 | 0.0648

7 Bottle 4 - big brand Delhi - - - 34 BDL 0.020

8 Bottle 5 —no brand Chennai - - - 37 BDL 0.0323

9 Boftle 5a—no brand / SODIS Chennai - - - 40 BDL 0.0828
10 Bottle 6 —no brand Chennai - - - 43 BDL 0.0549
11 Bottle 6 a —no brand / SODIS Chennai - - - 46 0.0011 0.0793
12 Boftle 7 — no brand Kolkata - - - 49 0.0012 0.1069
13 Bottle 7a —no brand / SODIS Kolkata - - - 52 BDL 0.0583
14 Bottle 8 —no brand Kolkata - - - 55 BDL 0.0085
15 Bottle 8 a—no brand / SODIS Kolkata - - - 58 BDL 0.0117
16 Bottle 9 —no brand Delhi - - - 61 0.0053 | 0.1115
17 Bottle 10 — no brand Delhi - - - 64 BDL 0.1473

BDL: Below detectable limit
deha_dehp_indien.pdf
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Result

Table-4 : Experiments carried out in shade with different Temperature

S. No Bottles Temper | Time in | Sample Results ng/L
ature hrs. No DEHA DEHP
1 Bottle 1- big brand Chennai 30°C 48 hrs 7 0.007 0.229
5 Bottle 1a - big brand / SODIS Chennai 30°C 48 hrs 17 BDL 0.155
2 Bottle 1- big brand Chennai 40°C 48 hrs 8 BDL 0.255
6 Bottle 1a - big brand / SODIS Chennati 40°C 48 hrs 18 BDL 0.148
3 Bottle 1- big brand Chennai 50°C 48 hrs 9 0.002 324
7 Bottle 1a - big brand / SODIS Chennai 50°C 48 hrs 19 0.001 0.244
4 Bottle 1- big brand Chennai 60°C 48 hrs 10 0.029 0.088
8 Bottle 1a - big brand / SODIS Chennai 60°C 48 hrs 20 0.019 0.315
S.No | Compounds Range ng/L WHO Standard pg/L
1 DEHA 0.001-0.0256 80
2 DEHP 0.006-0.5320

di-2-ethylhexyl-phthalate-fs-new.pdf

deha_dehp_indien.pdf
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YA ESI)

O oo NOOULBE WN P

IR
N Pk O

Wax Intensity - 3,833,139

oo By o e TR ey 3

125 | 1]

1 A—

- I

e fi J

0259 Il

, f{\ = 4 % f‘ A 7
Name m/z RT Name m/z RT Name m/z
Basic Red 9 288 1.633 13 VYellow 3 270 7.984 25 Solvent Yellow 3 226
Basic Violet 14 303 1.739 14 Orange 3 243 7.958 26  Blue 26 299
Blue 1 268 2.607 15 Brown 1 433 8.417 27 Orange 76/37 392
Blue 7 359 3.205 16 Orange 11 238 8.263 28 Solvent Yellow 2 226
Blue 3 297 4.448 17 Basic Violet 3 372 6.960 29 VYellow 23 303
Red 11 269 4.578 18 VYellow 39 291 8.473 30 Blue 35(298) 299
Blue 102 366 5.369 19 Red1 315 9.401 31 Orangel 319
Yellow 1 276 6.140 20 Blue 35(284) 285 9.419 32 Yellow 7 317
Yellow 9 275 6.266 21 Basic Blue 26 470 9.323 33 Red 151 404
Red 17 345 6.376 22 Solvent Blue 4 470 9.335 34 Orange 149 459
Blue 106 336 7.241 23 VYellow 49 375 10.933 35 Solvent Red 23 353
Solvent Yellow 1 198 7.259 24 Blue 124 378 10.988

RT
10.692
13.581
13.254
12.805
13.791
13.782
14.181
15.176
15.423
16.513
18.816
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67

PLLE

RIFHESIC)

@_201%0(’ 5T00() S07.000) T S T e
i 2
5] 6
3.0 3 5
15 4
EEEEEEEEGN I UEEE Y
Name m/z RT
1 Direct Blue 6 421 4.179
2 Acid Red 26 435 5.372
3 Direct Red 28 651 6.775
4  Direct Brown 95 715 7.456
5 Direct Black 38 736 8.538
6 Navy Blue 901 12.396

http://www.cpsc-lab.com/RSLTesting.asp?id=203&cid=94
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ESFEHS VR | Sa e R R
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« HAErEHE 1‘22% FEVEEE (Tandem Mass )
AT N B R FEACTEE Y > I S AL sk AT 4635 20
fE DL _E RS AR M 2 9#“

-+ NIt - BREI9SF7HIHE » A7 E 2 EifelH
E FRIFASIESN > IFSLRMER BRI A E ~ HEbE

BEDRAE ~ HSERRRGIE X EEREAZAE ~ T FRIESS
*ﬁ” FIXBEIE ~ AN R fifE6eE » 1175 -

http://info.babyhome.com.tw/article/4001
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E2RERBEER }?Ifkilliﬁﬁg—

106.03.01

B H | ) T X A AE 1% 1%
11000X0002__|-]n 574K 24 i 4% 5 s 4 & 2,000
2[000X0006 |4 S fbt (P15 1, 030
3/000X0015 [#74 Séhtallm (fEre) — B8 % 830
41000X0016 | #5748 € 8,000
01000X0034 %ﬁi MF R minitE 3, 500
61000X0036 |EHEEABFTRE FEE 200
71000X0052 ¥J'r_¢_ 5, 6t 1138 (1E BT ) — 5 4 B) 1, 030
81000X0053 |4 Sténtellsa (EFe) KA P R BRER 480
9[000X0055 |5 & 2L Bk Ak B iR % B% 4k 2 g5 KK B o A 11,500
75]000X0208 |#d& & & » 47 (1) 200
80{000X0215 [F A& =& 400
82[000X0219 [z 34 A& A &9 200
834[000HAQ02 [z Pps£3% MTHFUC F Aspirin 4R/ 4,000
870]000P1702 |44 %D 920
871]000P1704 |Huifs $h K 47 ) 5 AR A 1,100
872[000P1705 | ¥ . B R 45 ] 1, 750
894100022272 | & %e %k BEAZ 5% 7, 800
1129]000R5025 | Ta e op bk iR B A& 260
1130{000R5026 |18 4t 6 bk itk K 37248 1, 540
1131)1000R5027  [Jkik BAL B X & & HJ 6, 000
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MS01 HfEiRgA L SR = E CHT Jo KM AR EEE
MS02 e §HiHE R (Ll 52 GAL FZ AT
MS03 &5 HE A { Ll 52 G6PD % 1E-6-t i B 5 E I 25 = I (BT )
MS04 £JE T (PATR) e U P BEE CAH o KM B AR 4 i
MS05 e T 45 a G = POMPE JEE H [CIE
MS06 e T 287 kit FABRY A A% ECE
MS07 PN 1 SCID g & R il = fiE
MS08 FHELPN — fg i AADC & LR FE I SRR R L = i
MS09 K2 11 iE SMA £ gE AL A ZE4EIE
MS10 /& B IESE—7Y GD & E
MS11 C5-OH I tHEH MPSI 252 e —Y
MS12 Mt PR E BD V=T IE
MS13 JLFFBEMIE(SE— ~ —7Y)
MS14 FgRFIE ME(EE — ~ =)
MS15 #E % | — IR gtk = SiF
MS17 #ER R
MS18 = & &M% - = 1 8- = I 4 e (= B (HHHIE ()
MS19 H i EEyE
MS20 A PRIE

MS21 1= e PROE Jse e HR st e e 1 T
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Table 1: MRM transitions used for quantitation and confirmation

Compound Name & Formula MRM Transition CE (volt)
Digoxin (C41H46014) 798.5 = 97.1(") -40.0
igoxin
g 798.5 > 1131 (#) -35.0
7 EC 191.2 > 107.1 (%) -30.0
191.2 > 163. (#) -20.0
152881 (N.A)) 362.3 (SIM) N.A.
346.3 > 317.2 (%) -15.0
153431 (N.A)
346.3 > 158.1 (#) -40.0
_ 455.6 - 165.1 (%) -30.0
Verapamil (C27H38N204)
4556 > 150.2 (#) -45.0
272.3 > 1471 (* -35.0
Dextromethorphan (C18H25NQO) ©)
2723 > 1711 (#) -40.0

Note: * - MRM ftransition used for quantitation; # - MRM transition used for confirmation.

Max Inteneity : 101,871
Time 179 Scan® 1,747 Infen BEZZT .

1000003

1528681
SIM3623 T~

80000

verapamil 455.6->165.1

To000

7-Ec. 191.2=>107 1

60000

] Dex
2723 147.1\.

400004

Digoxin

] 798.5>971
2m0£ 153421

] 346.3>317.2

10000

0@ «

150 175 2.00 2325 250 275 3.00 325 350 min
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b} T-EC calibrant series with verapamil as ISTD, with 10 uL injection:

Area Ratio

25

7-EC

15

.E_'

5]

/ IS IR RE e e e e o o

T 23 275
EI""I""I""I""I""I'"'I""I""I""I""I'_'
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.8 Cenc. Ratio

(abowve) Linear fitting, = 0.9996 (0.0078~1.0 uM)

d) 153431 calibrant series with verapamil as 1STD, with 20 uL injection:

Area Ratio

0.1

153431

0.2

0.11

0.00 0.25 0.50 0.75

Linear fitting, r* = 0.9987 (0.0078~1.0 uM)

Conc. Ratio

c) 152881 calibrant series with verapamil as 1STD, with 20 uL injection:

Area Ratio
e 152881
1 ¥
50—: 10000 III{«\H
ez {

EAN

0.00 025 0.50 0.75 " Conc. Ratio
(abowve) Linear fitting = 0.9994 {0.0078~1.0 uM)
a) Digoxin calibrant series with Dex as ISTD, with 5 uL injection:
Area Ratio
70 A
R ?f Dex A o
60 ] ] — -
] 0 { - .
[ |- r
| »
I m_?’.‘-ﬁmﬂﬁ:ﬁ: E
BN, Ill\ ik .//[f\ﬂ_ i
1 ——— (IR 00000 !
p=1] T £l 1] |l
20000 - f I|
= | I|I
!/ 000 f
T\
—
obo T ofs b ks T T ahn T ks T 2ho T 235 Tcone Rate

(above) Quadratic fitting, r* = 0.9885 (0.0012~2.5 uM)
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ADCs (Antibody-Drug Conjug

I CE L = -

e \

— R4

1. PiAG ¥Ry S

2. (CEREEYIHREAER ST - (SO ARERY” A AErsdE - AL
AL E - EARCRAYRILEAIAE -

E E 2000455 —(ETAG SEPHE S it - SR SERUEA FAHBT S HIT

Ae SRVt s o Ho o Pias M (bER e g Z MR (linker) - & HRTZEE DS

SRV ERGHIRHIESN - 25 o SE R AT E -

Antibody Drug Conjugate (ADC)

=



) SHIMADZU

Analysis of Impurity Originating from ADCs

e Impurity in indomethacin
Impurities in indomethacin were detected by normal mode

mAU 1.000.000)
70
uv i MS
1007 600
50
759 R 1 .
Main ; Impurity
40"
eak i
507 /p 3
3.0
257 20
J 107
0 1
D S R SR B 3 : : : : : : : :
00 1.0 20 30 40 5.0 60 70 8.0 min 00 1o 20 30 40 50 60 70 80

min

MS spectrum

A 1
0.75 ‘ Inten. (x10.000)
050l 0.07 % impurity 6.0] 476
. | 428
0.25] 20 390
4]
0.00] 92
\ 304
-0.25]
| k/ﬂﬁ 2.04
R NS 1.0] MVWJ\_/A
0.75] 0, femrtunn et 1 bt [ ‘AAIMLA ; iR MMM‘A TN
325.0 350.0 375.0 400.0 425.0 450.0 475.0 n/z
40 45 5.0 55 min

MS spectrum was acquired to confirm peaks are
related to indomethacin (LCMS-8040)
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HPLC:
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