RLEARERFEHERMIE (RMLEEFFHIEFE)
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ECIXERAN T R R, RZEE TR, PDA fitigs. GCIETIIKRERA 41k
B s, BV R 2R S LM S Q. —J5, AR 104 5 (R104)
K OVB R 105 B (R105) O~FH 7 oo (HCB) OFE&ICITE Tk
BHEE o g BEIENR T AT LD AT L ALK Y REORYAFILELALAT IR
DEBIIIRNCER MM ENERY U BHEGR, =L/ IF4 Y — /- E=tr
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TEY, o BRERBIEMFIOR SR E o7,

WAV OFHAE TIL, R104 &2 OYR105 1 HCB (22T FCC & TN JECFA & ¢
WICHIREIIRRES N TE LT, Y aflENBR=X7/1H® DMSO (£ FCC KO
JECFA T 2 mg/kg LA F. DMF % JECFA T 1 mg/kg UL FOBEAHE SN, W
tH GC BT L RBRIENER A S v T/, PVI-PVP LEAKIZ DWW TIX FCC LT
JECFA I[CHBEOHMIIGFIE L 2o 72y, HEEZ Fv - UA U (0IV) TliiAo
SEY— 1, 3—VEENAIFZI VTV —2—F L 1 —E= A IF T —
b, 1—E=—2—tnrl R 2-—tol FAATKHT D072 A Bk 23 5%
EEN TV, CHFHA TiX, HCBIZXODS £7213 7 ==/ 7 7 A& = UV %
TPIX7 4 NEA T — R T LA AE W LCEICE VD OATRETH V| 3068
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HkE /) <~ —IZ DWW TIiE, C30 77 L% Mz LC-MS/MS LM im OB R ME &
BT I EBER SN, DLEL Y MBAEEMITIL Uy e T AR O R
EIRT D Z L TR g W TICRERATRE e o TiE DN — EREFET 5 2
EMIR STz, AR THE bV R, A ERBEOIH MR Ricmig 72 0%
ERFTORBERE LTHEHTHD Z ENRHLNE T2,

A YAE: BHE HRY
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FH8 8 dn H | RERITEI S 25 H L T
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B ERHEGE 2 ME THWs ATV,
LC ETITZ O # — 43 DALY <
REEME ORECE— N Ly ROMBREO
RERICERBEEFH DAV ST,
A A 2 ERET D HEE L TERIIR
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v a MR — 2 7 L ClE DMSO KO
DMF OEEICHAWV L TS R IEE
Fitigs (g7 o V2 —435) KhOvEH
VU, B/ I XY —L - B =
r'r Y Ry (PVI-PVP) & AR THIE
PERF O ERIZHNONTNDHEHEY
VIRHERIZOWT, REBREOMR A 2 £
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2) WS EIkE & D Lk
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105 50~FH7aaX Bk
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FIZOWTHE LTz, £ORER, FCC T
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DFREAE T DOV TSR 2 (FCC,
JECFA) CT® DMSO } T DMF O #i#% K
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PR EINTEY, RBEEAEE
& REROZECEE R AR (394 nm At 7
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JECFA W9 2B W T, PVI-PVP dLE
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Table 1 AT HIAEIZ W TREZR 2R B 2 H L T 5 H

AEHEE REENSE HEE s SRk iRHE
SRR ERFEI04S AXTFOARYYE Y 50ue/ g T HATAT I 774 — ETHERLE
PSR EFRFE1055 2| ~¥HrooRryEres5us/ glT H2oO<bT574— BEFREREHE

TAFNRNF

1-E=nd 34— 10us/ g LT
1-F=zn-2-EaYFr 5ug/ gblF
2-£8Y F»50pe/ g )T

A FRE v aEEREBT AT Y > = {EEEE T VE L PAFALRAFFLF HAZBR TS5 74— KAXERHESE MEZ L2 —EF)
ELT20pe g U
. VAFNFNLT I F X
RABIE L 2 EEBRIATY S s N 3 HAZOwRTTT 4= R BB
N, N—-JAFLFLLTIFELTIO0ug giT
122 /—n50us/ gblT
1, 3-UEZAAL4VUP» -2 %> 2ug/ g UTF .
AR : . - HAZOT RT3 T4— Fxy  BEE

Table 2 & H7R 2 104 5 & OVE HJRE 105 512 B3 2 s S

HERAKEI055

NEE FCC JECFA
BERFE1045 D&C No. 28 —
ETHERLSE . ) . .
o o ~EFIsOORYEYRESL R iRE S L
~FHFosoOrE50ug/ g T
RES FCC JECFA

ETHERHE

AFHroO~rEyr 65ug g MT

58




Table 3 ¥ a HHENIEA T AT L DY A F )L A)LRF o RESH T 5 s k%

NEE FCC JECFA
> a BRI XTI Sucrose Fatty Acid Esters
CSAFNANKEFVFR DIMETHYL SULFOXIDE Dimethyl sulfoxide
L aEEE A VBB IR T LOESERE. SAFLALFESE Acceptance criteria: NMT 2 mg/kg Not more than 2mg/kg

cLT20pg UUF

ARKS gZBRICEY., T FAT7F VA L TEREIC 25mL &
L. BBET D, BUCYAFARILKFS FIG01g 2ERICEBY, T+
EFR7 I %X TIEREIC 100mL & § 5,

ZO®RImL ZEEICEY., TFSERFA 75 EMZTEREIC 100mL &
L. BERKBET D, ZERKROSML, I1mL., 2mL %&U5mL #EEICE
D, ZNENICT FZE FAT7 7 ZMATEREIZS0mL & L, 1ZE#ERE T
%, MERVAEEDEEREZNEINIUL TOEY . ROBEXUETHR
JARMIT T4 —%1TH, BERDIAFILRILEFY FOE—-IHEX
G- EEEZAE L. REREMIBARELTERT %, REDOIAF
LZNKRFY FOE—I/ZBEXRBE—/EBEZAEL. RERISZDOES
Kb,

BIERY

RHE AAXEREE GREZ71 L2 —KD)

h 7 LFeHEH

AR BRI LT 1I0%DHRY TFL > 2 U 3—IL 20MR U 3 % DAKEAL A
U7 LIBEK 180~250um DA RV A M T 74 —BIr AV 7+

HZ7LE RNE3mm, RE2mDH 7 RE

hZ7 LBE 150~170°CO—TERE

FEARE 210°C

Frl)V—HR EH

TR PAFILRLEFY FOE—I N3 DBICEND &S5 ICHAFT 5,

Standard stock solution:  0.25 mg/ml of dimethyl sulfoxide in tetrahydrofuran
0.005 mg/ml, 0.001 mg/ml, and 0.0005 mg/ml of dimethyl

sulfoxide in tetrahydrofuran, from the Standard stock solution

Standard solutions:

Sample: 5 g
Sample solution: Transfer the Sample into a 25-ml volumetric flask, dilute with
tetrahydrofuran to volume, and mix.

Chromatographic system

Mode: Gas chromatography

Detector: Flame photometric detector with a 394-nm sulfur filter

Column: 2-m x 3-mm (i.d.) glass column packed with 10% PEG 20M and 3%
potassium hydroxide on Gas Chrom Z, or equivalent

Column temperature: 160°

Injection port temperature: 210°

Carrier gas: Nitrogen

Flow rate: 50 ml/min

Injection volume: 3 ul

Analysis: Note—Condition the column before use by raising the column
temperature to 180° at a rate of 1°/min and letting it stand for 24 to 48 h with nitrogen
flowing at 30 to 40 ml/min.

Separately inject each of the Standard solutions into the gas chromatograph and
record the resulting chromatograms. Prepare a calibration curve by plotting the
concentration, in mg/ml, of each Standard solution versus its peak response, and draw
the best straight line.

Similarly inject the Sample solution into the chromatograph. Record the peak
response for dimethyl sulfoxide and determine its concentration from the standard
curve.

Calculate the concentration of dimethyl sulfoxide, in mg/kg, in the Sample taken by
the formula:

Result =2500C / W

C = concentration (mg/ml) of dimethyl sulfoxide in the Sample solution determined
from the standard curve

W = weight (g) of the Sample taken

Standard solutions Prepare a 0.25 mg/mL stock solution of dimethyl
sulfoxide in tetrahydrofuran. Prepare a range of solutions containing 0.1,
0.2, 0.4 and 1.0 pg/mL of dimethyl sulfoxide by dilutions of the stock
solution with tetrahydrofuran.

Chromatography conditions

- Column: 10% PEG 20M and 3% KOH on Chromosorb W AW DMCS
60/80 mesh (2 m x 3 mm i.d.) or equivalent.

- Raise the oven temperature to 1800 at a rate of 10°/min and let
stabilize for 24 to 48 h with 30 to 40 mL/min of nitrogen for
conditioning

- Carrier gas: Nitrogen

- Flow rate: 30 mL/min

- Detector: Flame photometric detector (using 394 nm sulfur filter)
- Temperatures

o injection port: 2100

o column: 1600

The retention time of dimethyl sulfoxide measured under the above
conditions is approx. 3.4 min.

Procedure Weigh accurately 5 g of the sample into a 25-mL volumetric
flask, add 10 mL of tetrahydrofuran to dissolve the sample, add
tetrahydrofuran to the mark, and mix the solution well. Inject 3 ul of the
sample solution into the chromatograph..

Standard curve Prepare daily by injecting 3 pl of each of the standard
solutions into the chromatograph.

Calculate the concentration of dimethyl sulfoxide in mg/kg (CDMSO)
from

CDMSO (mg/kg )=Cx25/W

where

- C is dimethyl sulfoxide concentration determined (ng/mL);

- W is weight of sample (g).
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Sucrose Fatty Acid Esters
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N, N=ZPAFIFELLTIFELT10pg gATF
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Dimethylformamide
Not more than 1 mg/kg

ARN2 g #BBICBY., TS FAT75 VA, L TEREIC20mL
EL. BRBET B, BlC. N, N=CAFILRILVAT I FE0.1g 23
IC8Y, FhZEFR 7V AMATERIZI00mL & ¥5, TOR1ImL
HEREICEY., ThZERFR 75 &MATEREICI00mL & L, Z#R
BET D, ZERKOSmML, 1mL RV 2mL Z1ERHEICEY . TNENIC
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NIST74—%1T5, BEBDN, N—SAFILKRILVLT I FOE—2E
BEBEL, REREERT 5, RBEON, N=IAFILFILLT IRD
C—/EBEENEL. BREBBRAON, N-IAFLFLLTIRODE%RK
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EARE 180°C
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Determine by gas chromatography (Vol. 4) under the following conditions:
Standard solutions Prepare a stock solution containing 1.00 mg/mL of
dimethylformamide in tetrahydrofuran. Prepare a range of standard solutions
containing 0.05, 0.1 and 0.2 pg/mL of dimethylformamide by diluting the stock
solution with tetrahydrofuran

Chromatography conditions

- Column: Polyethylene glycol (30 m x 0.32 mm i.d. with a 0.5 pm film)

- Carrier gas: Helium

- Pressure: 150 kPa (constant pressure)

- Detector: Nitrogen/phosphorus detector or thermionic specific detector)

- Temperatures:

o injection port: 180° column: Hold for 2 min at 40°, then 40-160° at 20°/min,
hold for 2 min at 160°

o detector: 325°

- Injection method: Splitless injection of 1.0 pl with auto-injector, followed by
start of purge after 1.0 min.

The retention time of dimethylformamide measured under the above conditions is
approx. 6.4 min.

Procedure Weigh accurately 2 g of sample into a 20-mL volumetric flask, add 10
mL of tetrahydrofuran to dissolve the sample, add tetrahydrofuran to the mark,
and mix the solution well. Inject 1.0 pl of the sample solution into the
chromatograph.

Standard curve Prepare daily by injecting 1.0 pl of each of the standard solutions
into the chromatograph.

Calculate the concentration of dimethylformamide in mg/kg (CDFA) from:
CDFA (mg/kg y=Cx20/W

where

- C is dimethylformamide concentration determined (pg/mL);

- W is weight of sample (g)

Note: The column must be reconditioned frequently. Overnight reconditioning
(flow carrier gas in the reverse direction at 180° without the connection of the
detector) is required after about every 15 samples.
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Copovidone*

POLYVINYLPYRROLIDONE*

ALY/ —I 50pg/ g AT

1, 3-YEZANLIZVYSYy—2-FY 2pg/ g T
1-EZNMAIZY = 10pg/ gUATF
1-EzZ-2-FAYFY 5pg/ gldF
2-E¥AYFY 50pg g AT

MONOMERS  (1-VINYL-2-PYRROLIDONE, AND
2-PYRROLIDONE)

1-Vinyl-2-pyrrolidone: NMT 10 mg/kg

Vinyl acetate: NMT 10 mg/kg

2-Pyrrolidone: NMT 0.5%

VINYL ACETATE,

Monomer content Not more than 1% (as
vinylpyrrolidone)

A@20gx8Y ., NEER ImL ZERICINZ, BICT7+E b 24mL %40
ATHOLKIFAETAREL AT %, B#ELZER. 2BL. AREZERE
EdB, L. RIBERIE, RV ZRYL - TR RVBER (1
4000) & T B, BIC200mL DA X7 F AT, A IXY/ =/ 80mg. 1,
3-VEZNAIZY YUYy -2-F>r32mg. 1 -EZLAIKY—L
l6mg, 1-E=LA-2-AUFY80mgRU'2-ERY F>80mg %%
NENEYVAN, T M EMZATEREIZ200mL & L, EERET D, 12
AR ImL RORZER 4mL ZEFEICEY . 7€ %X T 100mL &
L. KR ET %, RBARVLEREZNEN L UL $28 Y., ROBMEE
HThRIAS NI T4 —%1TH,
WBRRECHBRICE TR/ Z ML — o EEICHT 2 {EHETR
MYor—sEBELAERD D L& BRTEON-SERETHY O —
JEELIE, EBRTE NS T 2 8BGO mELL 2 B X 7%
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Solution A:  Acetonitrile, methanol, and water (1:1:18)

Solution B:  Acetonitrile, methanol, and water (9:1:10)

Standard stock solution: 0.5 mg/ml 1-vinyl-2-pyrrolidone,0.5 mg/ml vinyl acetate,3 mg/ml
2-pyrrolidone in methanol

Standard solution:  0.25 pg/ml 1-vinyl-2-pyrrolidone,0.25 pg/ml vinyl acetate,1.5 pg/ml
2-pyrrolidone

prepared by diluting the Standard stock solution with Solution A.

Sample solution:

Transfer 250 mg of sample into a 10-ml volumetric flask, add 1 ml of methanol, mix ultrasonically to
dissolve, dilute with water to volume, and mix. If necessary, filter this solution to remove undissolved
particles.

Chromatographic system, HPLC

Mode: High-performance liquid chromatography

Detectors: UV 205 nm and 235 nm

Column: 4-mm x 250-mm stainless-steel column packed with octadecylsilane silica gel (5 pm
particle diameter), with a 4-mm x 30-mm guard column of the same packing

Column temperature: 30°

Flow rate: About 1.0 ml/min

Injection volume: About 10 pl

Resolution: NLT 2.0 between 2-pyrrolidone, vinyl acetate, and 1-vinyl-2-pyrrolidone peaks
Relative standard deviation: NMT 2.0% for each analyte for replicate injections

Analysis

Separately inject the Standard solution and the Sample solution into the chromatograph, record the
chromatograms, and measure the peak area responses for 2-pyrrolidone, vinyl acetate, and
1-vinyl-2-pyrrolidone.

Note—The order of elution is 2-pyrrolidone, vinyl acetate, and 1-vinyl-2-pyrrolidone.
Note—After each injection of the Sample solution, wash polymeric material from the guard column
by passing the mobile phase (100% Solution A) through the column backwards for about 30 min at
the same flow rate.

Calculate the content of the three monomers in the sample taken using the following equations:
1-Vinyl-2-pyrrolidone (mg/kg) = (ru / 18)*(Cs/Cu)xF\

Vinyl acetate (mg/kg) = (ru/rs)x(Cs/Cu)xF)

2-Pyrrolidone (%) = (ru / rs)x(Cs/Cu)xF2x100%

Where:

ru = peak area response from the Sample solution

rs= peak area response from the Standard solution

(for each analyte: 1-vinyl-2-pyrrolidone, vinyl acetate, 2-pyrrolidone)

Cs= concentration of each analyte in the Standard solution (ug/ml)

Cuy = Sample solution concentration (mg/ml)

F1 = correction factor to convert mg/g to mg/kg = 100

F2 = correction factor to convert 1/1000 pg/mg to ug/ug

Dissolve about 4 g of the sample, accurately weighed, in
30 ml of water in a 125 ml round-bottom flask, add 0.5 g
of sodium acetate, mix and begin titrating with 0.1 N
iodine. When the iodine colour no longer fades, add
additional 3.0 ml of the titrant, and allow the solution to
stand for 5 to 10 min. Add starch TS, and titrate the
excess iodine with 0.1 N sodium thiosulfate. Perform a
blank determination, using the same volume of 0.1 N
iodine, accurately measured, as was used for the sample.
Each ml of 0.1 N iodine is equivalent to 5.56 mg of
vinylpyrrolidone.

FE=NAA I LY b = n Y FUOREASER L R UGBS R ool B LTIALE ok E 25 L L,
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INTERNATIONAL OENOLOGICAL CODEX

INTERNATIONAL OENOLOGICAL CODEX

Polyvinylimidazole/Polyvinylpyrrolidone

Appendix 1 : Determination by gas chromatography of the constitutive monomersand/or impurities liable to
be found in copolymers of vinylpyrrolidonevinylimidazole(vinylimidazole, vinylpyrrolidone, pyrrolidone,
divinylethyleneurea and imidazole)

Polyvinylimidazole/Polyvinylpyrrolidone
Appendix 2: Analytical method for the detection of Imidazole, Pyrrolidone and
residual monomers (Vinylpyrrolidone, Vinylimidazole, Divinylimidazolidinone) in

wines and musts

The vinylpyrrolidone content must be less than 5 mg/kg

The vinylimidazole content must be less than 10 mg/kg

The divinylimidazolidinone content must be less than 2 mg/kg
The pyrrolidone content must be less than 50 mg/kg

The imidazole content must be less than 50 mg/kg

Example of chromatographic conditions

Injector: 220°C

Oven: 160°C

then programmed at a rate of 5°C/min up to 210°C

Final isothermal period: 210°C, 7 min

Detector (NSD): 250°C

Carrier gas helium

Column head pressure 140 kPa (1.4 bar)

Split flow 10 ml/min

Septum purge 5 ml/min

Volume injected 1.0 pl

Preparation of the samples

Weigh about 2g of sample, accurate to 0.1 mg, then mix it with 1 ml of internal standard solution (5.1) and 24 ml of acetone (3.8).
Extract the sample for 4 h on the rotary mixer (4.6) then analyse the supernatant solution under the conditions described in point 6.
For routine determinations, analyse each sample twice.

Calibration factor
Chromatographic calibration factor f(i):

A x m(15).g

)= e % ALIS)g

where:

A(1)0 = peak area of analyte i in the chromatogram for the calibration solution(mVs)

m(i)0 = initial weight of reference product i in the calibration solution [mg]

A(L.S.) 0 = peak area of the internal standard in the chromatogram of the calibration solution (mVs)
m(I.S.) 0 = initial weight of the internal standard in the calibration solution [mg]

The weight ratio w(i) of analyte i is calculated in the following way:

where:

w(i) = weight ratio of the analyte i [pg/g]

A(i) = peak area of the analyte I in the chromatogram of the sample solution(mVs)

A(L.S.) = peak area of the internal standard in the chromatogram of the sample solution (mVs)
m(1.S.) = initial weight of the internal standard added to the sample [pg]

m(s) = initial weight of sample [g]

(i) = average chromatographic calibration factor

For routine determinations, the result is expressed as a whole number.

Sample preparation
* Model wine Solution

The model wine solution is prepared according to Martinez-Rodriguez and Polo, 2000 (Characterization of
the Nitrogen Compounds Released during Yeast Autolysis in aModel Wine System).
Four grams of tartaric acid, 0.1 g of acetic acid, and 120 mL of ethanol are dissolved in 800 mL of water
(bidistilled). After adjustment of the pH value to 3.2 with 2N sodium hydroxide, the solution is made up to
1000 mL. The model wine solution is brought to temperature at 20°C.

+ Sample preparation for migration analysis
The amount of 0.5 grams Divergan HM are added to 1 litre of model wine solution and stirred at 20°C for 48
hours (at approximately 150 rpm).
Prior to analysis the sample is centrifuged (approximately 3 min, 4500 rpm) and filtered through a 0.45 um
membrane filter.

+ Other samples (e.g. musts and wines)
Clear samples are filled directly into sample vials and ready for chromatography without any sample
preparation. Cloudy wine samples are filtered through a 0.45 um membrane filter before injection, and the
first fractions of filtrate are discarded

Operating conditions for HPLC:
Injection volume: 10 ul
Flow rate: 1 ml/min
Solvent A:Pipette 0.6 ml of heptafluorobutyric acid (4.1.3) into 1000 ml bidistilled water (4.1.2), shake and
degas.
Solvent B:Add 300 ml of bidistilled water (4.1.2) to 700 ml of methanol (4.1.1) and shake. Pipette 0.6 ml of
heptafluorobutyric acid (4.1.3) into this solution, shake and degas.
Gradient:
10 rin b5 imin 10 min 4 min 15 el
85:15 (A:H)—=85:15—=0:100—=0:100—=85:15—=85:15
Column heater: 25 °C
Run time: 45 min
MS conditions: Scan Type: MRM
Polarity: Positive
Ton Source: Turbo Spray
Duration: 20,005 min; 1364 Cycles
Curtain Gas: 40 psi
Ton spray Voltage :2500 V
Temperature: 550°C
Ton Source Gas 1: 60 psi
Ton Source Gas 2: 60 psi
Collision Gas Medium
Entrance Potential 10 V
compound mass transfer
Imidazole 69.1 — 42.2
Pyrrolidone 86.1 — 44.1
Vinylimidazole 95.1 — 69.2
Vinylpyrrolidone 112.1 — 69.2

62




Table 6 &3 HT X SWE D IMTEE,

SRIFIZPE9 2 SOk AR R (R — 1T HE <)

XHROFRE (BFRFEXIEAAE

SNRYE %) XERDFRE (F5E) M - REEE P RiE G REREE LOD EEHER B
~FHosn0n TEIMLOAFHIOORVEY Development of an HPLC ~NF Y2 THH HPLC 0.5-4.0 pg/ml HCB (% 0.0003 pug/ml 8)
NvEyv FEDDH method for PDA detector (300 nm) LOD Ny o759y

determination of Column: ODS 5 um C18 (150 x 4.6 mm) F/ARXDIZERED 3
pentachloronitrobenzene, Mobile phase: methanol: water (96:4, v/v) BB T 5> 7L
hexachlorobenzene and Column temperature : 25°C
their possible metabolites Flow rate: 1.0 ml/min
Injection volume : 5 ul
~*H¥s 00 JARARYE Y O HPLC 9)
NvEyv (hZ7LDT77TVr—>avs— Uv-Vis detector(254 nm)
) Column :Inertsil Ph - 5um(150 x 4.6mml.D.)
Mobile phase : Acetonitrile : water (50:50)
Column temperature: 40°C.
Flow rate :1.0 mL/min
~FHo/n0n IR/ —IICEB2DEULERIAL A potential fluorescence IX/—) 2mL %¥ 10)
Ry¥y 7oL R+ (HCB) DO#EH detection approach to trace BE 10mm OREL
SENMRHE hexachlorobenzene via JVIZAN D
disaggregating with ethanol | HCB T X ./ —JLJAR
20 uL % RERNISHEE
IRZIRR ¢ 360 nm
(25°C)
HILHIE RIS - =L
2y M@ 5nm
DMSO HHESEEEI O N T T 14— Quantitation of Residual BE ) 40mg = HPLC 0.219~3.288 pg/mL RHRER L # 0.051 )
ICEPEEREE (EXF 74 Dimethylsulfoxide in a YERY., K 20mL T UV-Vis detector (215 nm) ug/mL, EERFIE
R) ROERBY AFIILRILKFS Drug Substance (Bisnaf ide) | A& Column: ODS C8 0.219 ug/mL (RSD
FOEE by Reversed-Phase 85K — {KIRIEHT | Mobile phase A: aqueous 0.01M sodium chloride 4.8%)
High-Performance Liquid SERAME solution that contained 0.10% phosphoric acid by RHRS (LOD) 4.
Chromatography AR £ 3.3/22/1.1 | volume SIN=3 ¢hDRELE
pg/mL (DMSO) Mobile phase B: 90% acetonitrile and 10% mobile EL7z, EERF
JREEAFEEAHE 1 0.16/ | phase A by volume. (LOQ) &, 6 [E iR
0.11/0.055% (w/w) Gradient condition: L3EAT RSD A 5% U
[ERZEFAER - DMSO £ | A:B (100 : 0) 10 min —»A:B (0 :100) 5 TehrRNRELER
RINREICBEAMEZ X | min—>AB (100 : 0) 15 min
AT Column temperature : 45°C + 2
1A - Y TIVAKIE | Flowrate:  0.80 mL/min
24 BERILAA IS T Injection volume : 200 uL
DMSO K f HhZLOT TV r—vavrs—4 HPLC 12)
DMF UV-Vis detector (220 nm)

Column : BB EAE S 7 L (SHARC 1,
4.6 x 150 mm, 5 um)

Column temperature : 40°C

Mobile phase A : Acetonitrile

Mobile phase B : MeOH

Gradient condition:

A:B =98:2 — 85:15 (0-10 min)

Flow rate : 1 mL/min

Injection volume : 1 uL
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A:B=99:1 - 70:30 (0-9 min) . 70:30 — 0:100
(9-10 min) | 100% B (10-13 min) . 99:1 (13—

15 min reequilibrium)

Column temperature : 40°C

Flow rate 0.2 mL/min

Injection volume : 0.1 pL

MS condition

Ton mode * ESI (+)

Gas - Sheath 40 / Aux 20 / Sweep 0

Temperature : Ion tube 325°C. Vaporizer 250°C

m/z range : 50-800

HCD : 30%

Spray volt - 3.5 kV

AHEYE | XHoRE (AFE X#kokE (3D i - BEEE EUiES REREE LOD FHHER BEXH
DMSO R U EERRDOY A FILR | Alternative liquid HPLC DMSO : 50~150 13
DMF ILRFTF (DMSO) chromatographic method to Uv-Vis detector(210 nm) pg/mL

BLUP NN-IXFIL gas chromatography for Column : L1 (ODS) 250 x 4.6 mm. 5 um DMF : 8.8~26.4
FILLT I K (DMF) simultaneous determination of Mobile phase A: 10 mM phosphate buffer + 0.1% png/mL
*RIBEET 57-0 dimethyl sulfoxide and N, N- TEA, pH 2.3;
D, ARZATTZ dimethyl formamide in Mobile phase B: Acetonitrile
74 —IZRHBEAES | pharmaceuticals Gradient condition:
AY I T 74—k A:B =99:1 (015 min), 30:70 (15-30 min), and 99:1
(32-40 min) with transitions at 15 min (to 30:70) and at
32 min (back to 99:1).
Flow rate : 1.0 mL/min
418/ =L 74 v EER] PVPP 5 | Development and validation TAY1045um T A IR — UHPLC : Vanquish Flex 10~1000 ng/mL EETR (LOQ) FEFEHN | 14)

1-v=A & U PVI-PVP KU = of an LC-HRMS method for (Minisart RC4) T»i8#. B | MS : Orbitrap Exploris 120 (HESI+, MS1 120k / tEMT_TT 10
IR - —HRE/T—DEE | the determination EA MS2 60k) ng/mL
1-EzL- D7D LC-HRMS % | of monomers of wine fining 7Ry R — &0598 — L | Column : Aqueous C30 Devosil (150 x 2.0 mm, 3
2-AYF DR ENY T - 3 PVPP and PVI-PVP polymers | ;&% 0.45um 7 1 LR — pm)

D2 v (Minisart RC4) TABL THH Mobile phaseA : Water / 0.1% Formic acid / 1% IPA

2-vrolyF Mobile phaseB : MeOH / 0.1% Formic acid / 1% IPA

v Gradient condition:
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