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Column: Company A Biphenyl, 2.6 um 150 x 4.6 mm

—

3 Company B Biphenyl, 2.7 pm 150 x 4.6 mm

Company C Biphenyl, 2.7 um 150 x 4.6 mm
s 5 K323 7 Company A Biphenyl SunShell Biphenyl, 2.6 um 150 x 4.6 mm
5 A A A }\ 21.8 MPa Mobile phase: CH;0H/H,0=75/25
A Flow rate: 1.0 mL/min, Temperature: 40 °C
3
! Sample: 1 = Uracil, 2 = Phenol, 3 = Caffeine, 4 = Butylbenzene
OH
4 5 6 T B Biphenyl [i © jI
ks=3.08 ompany B Bipheny i 5
1L \ [\ 19.3 MPa 84 S O
TN 5= Amylbenzene 6 =o-Terphenyl, 7 = Trlphenylene

Q(Caffeine/Phenol)  Q(Amylbenzene/Butylbenzene) O(Triphenylene/o-Terphenyl)

SunShell C18 0.39 1.60 1.46
7 Sunshell Biphenyl Company A Biphenyl 2.69 1.39 1.45

5
!\ ks=5.38 ﬂ j\lg 2 MPa Company B Biphenyl 2.52 1.37 1.46
A Company C Biphenyl 3.07 1.38 1.45
f T SunShell Biphenyl 1.82 1.44 1.28
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0 2 4 6 8 10 0 2 4 6 8 10 0 1 2 3 4 5 6
Retention time/min Retention time/min Retention time/min
Column dimension: 150 x 4.6 mm Column dimension: 150 x 4.6 mm Column dimension: 150 x 4.6 mm
Mobile phase: CH;0H/H,0=30/70 Mobile phase: CH;CN/20mM H;P0O,=10/90 Mobile phase: CH;CN/0.1% H;P0O,=2/98
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 40 °C Temperature: 40 °C Temperature: 40 °C
Detection: UV@250nm Detection: UV@250nm Detection: UV@210nm
Sample: 1 = Uracil Sample: 1 = 8-Quinolinol (Oxine) Sample: 1 = Formic acid
2 = Pyridine 2 = Caffeine 2 = Acetic acid

& 3 =Phenol J X J K 3 = Propionic Acid j
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FREDZENBEICTZDET,
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3 s \
2 TFa=3.30
Company A Biphenyl A A K
10 0 4 8 12 16 20
1 2 3 4
Company B Biphenyl k '\ NF4:3.37
0 2 5 4 3 6 48 10 0o 1 4 , 8 12 . 16 a4 20
1 Company C Biphenyl TF4=3.28
TFa=3.07 A ‘\
0 2 4) 4 6 8 10 0 4 4 8 12 16 20
2.3 2 3
i h h TF4=1.80 SunShell Biphenyl 1 l TF4=1.88
o 2 4 6 8 10 0 4 8 12 16 20
Retention me/min Retention time/min
Column dimension: 150 x 4.6 mm Column dimension: 150 x 4.6 mm
Mobile phase: CH;CN/20 mM Phosphate buffer pH 7.0=60/40 Mobile phase: CH;CN/10 mM Ammonium acetate pH 6.8=40/60
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 40 °C Temperature: 40 °C
Detection: UV@250 nm Detection: UV@250 nm
Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline, 4 = Amitriptyline Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline, 4 = Amitriptyline
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BEMEST (PIEUTFUY) OF—UIDEAY ) —)U/BEERBEBLIOEP 2 RUIL/BERBEETRCOOITED, 7
ErIZRUILE20 MY VEERERJS IV Z )L EL0 mMBFEE P Y EZ D AKIBRO _IEBEDBENMBICANT, 3Py )L
Biphenyl C DEEBEITNE LIS, ftb#BiphenyI TIFIBEMLEMDT — ) VITEBNWHEL, HEYS/ —ILENORENFZELTNDER
DNJIRFBEFRDIEREHERSNFI UL,

MR ELEER

/ BSMRMTOT U — R 8577)L 77 U HESRAF T DL \
80
70 | E— @R 100
— 60 r — SunShell Biphenyl 100 . 80
< . X
£ 5o | — CompanyABiphenyl 350 =
< . B
O a0 | Company B Biphenyl 355 & 60
S e Company C Biphenyl 807 ?IE
-g o0 | @ SunShell Biphenyl
2 20 o n A Biphenyl
'2 0 | Chromatogram of a base line at =z .Company .Iphenyl
the third gradient cycle 20 Company B Bipheny
0 A Company C Biphenyl
_10 1 1 1 1 1 1 0 1 1 1 1 1
5 6 7 8 9 10 11 12 0 50 100 150 200 250 300
Retention time/min RIS h
TV — RERBREM [N ES e
Column dimension: 50 x 2.1 mm Column dimension: 50 x 2.1 mm
Mobile phase: A) 1% H;PO, (pH 1.2) Mobile phase: 20 mM Sodium phosphate pH 8.0
B) Acetonitrile Flow rate: 0.2 mL/min
Gradient program Temperature: 40 °C
Time (min) | 0 | 5 | 10 | 17 | 18 | 35 .
%B 0l101l9%/ 9]l 10l10 IR BRI E R4
Mobile phase: CH;CN/H,0=50/50
Flow rate: 0.3 mL/min Flow rate: 0.2 mL/min
Temperature: 40 °C Temperature: 40 °C

Detection: UV@250 nm Detection: UV@250 nm
K Sample: Butylbenzene /
ERMESRF DR MEIF1% ) VEEKBSREPEFZFIUIDISITY MBHTON =51 VDB ZLLB UE UIZ, BiphenyR(FEEMER LR TIE
VUNKADNDSIREE L. BESBSIEDIBNICHN. ASLNMTBELET, R=XS+1 VDENIIREE L/TBipheny B2 ZEH L TR O, Sunshellldiz
EBiRgENMDEL, SUMBHEERLUEUE, FE. BPIVAUMRETEIFREROYUADNBITE L. DS AL VEIHDNCDEH. NS LADER
R ALEB LR LIS, Biphenyl DS AGBBRZZ TR\ BEMETERFFHEOBIRMNE ((R=ISR) . SBMEEENDDBHICENR
28, BHEBIREESESU \pH 8DFRBTMARIMLLE Z1TUVE UIZ, SunShell (I3 NS AELLER LT, 280 54BDOMRAMEERLUZE U,
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ﬂethanol/buffer=25/75

Acetonitrile/buffer=13.5/86.5 \

Retention time/min

2-Propanol/buffer=7/93

C18 p'Mm-

I" a=1.057
6 7 4 & & 1 »

p_

C30 m-

& M:Fl.WO
0 2 4 6 8 1'0 p-

m_
Phenyl-hexyl i,- 0=1.038
0 ' 2 4 6 8 10 12 14 m- p-
Biphenyl o- a=1.066
\ )

0 |é 4 é é l|0 12 1'4 16 18 20 22

Retention time/min

Column: SunShell C18 2.6 um 150 x 4.6 mm
SunShell C30 2.6 um 150 x 2.1 mm
SunShell Phenyl 2.6 pm 150 x 4.6 mm
SunShell Biphenyl 2.6 um 150 x 4.6 mm

Mobile phase: Organic solvent/25 mM Phosphate buffer pH 3.0
QV rate: 1.0 mL/min, 0.2 mL/min for only C30

c18 "l c18 ol m-
. «=1.039 o «=1.029
A ; A
0 2 4 6 8 10 12 0 2 4 6 é 10 12
€30 ™ €30 "
o- a=1.022 ’ o M a=1.034
s\ A
l.) IZ ; é 8 10 0 2 4 6 8 10 12
Phenyl-hexyl P’ m- Phenyl-hexyl P~ m-
o- a=1.033 o a=1.029
A A
o 2 4 & 8 10 12 o- 0 2 4 6 s 10 12
Biphenyl m Biphenyl P
o a=1.047 . }ta=1.oo9
A A
‘;] ;E ; é é 1‘0 1‘2 llﬁ 1‘5 lIS 2’0 ‘;) ; fll é é 1‘0 1‘2

Retention time/min

Tetrahydrofuran/buffer-10/90

C18 P-p.m-
- a=1.077
\
0 2 iyl 6 ;3 10
p-
C30 M
o a=1.080
r T A T 1
0 2 4 6 8
Phenyl-hexyl Pi m-
M 0=1.068
O_
A
0 2 4 6 8 10
Biphenyl L
‘M a=1.050
o_
A
0 2 4 6 8 10

Retention time/min

Temperature: 40 °C
Detection: UV@230 nm
Sample: o-, m-, p-Methylhippuric acid

ortho

o

soad
CH °

meta para

AFIVERBOZIVE, AIBIONSEHEODEE LR UE UIZ, BEMIZCIS, €30, Phenyl-hexyl 3K UBiphenylZAL), BEMBPDEHESIE(C
X5 J—=)b, PERZERUIL, 2-T70/8) —ILBXUOT FSERODISYDABEERBINEURLE, BHEBIEICKDXY-E/NS-XF)VERBODEIE
RELEDD, PEFZRJIL, XB =), 2-T0O/N) =)L, TESEROISVDIBICOBHIIRESNE URZ, PILID—ILEBIBOEHBIE
ELUTARUVERSEIC, BiphenyllJFICKERRFTERL, SBICAFENTOBRIEEIMBOEERBE e UE Uiz, CNISIEERRNDDEETRD
SNIEKRFRBESENSNCENMRBALTNDESZ5NFET, PRI EEALUEEBSICE, BECEEBO-BEEAN P~ ZFJILD
CND=FEHBEICKDEHENDITE, BiphenyDIFHE+DEBCERNEBSZS5NFT, THSE RO S VZERBUZHZESICIE, BEMEASHCT
FSERODSYNADRAHEEBIZIT FSE RO SV ERE URIRREERDIZY, PILI—ILEZRVNZBEEERBE R SEDESICE eSS

ABNET.
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DUPFZY, YITIVER, BREBIOXTIVEREROIDEELLE

MSIR I 2z RIS ENE \
p-, m-

1 3
C18 5 o 0=1.052 Column: SunShell C18 2.6 pm 100 x 2.1 mm
2 4 j\/\ SunShell C8 2.6 pm 100 x 2.1 mm
SunShell Phenyl 2.6 um 100 x 2.1 mm
: T . SunShell Biphenyl 2.6 um 100 x 2.1 mm

Mobile phase: 2-Propanol/20 mM Ammonium acetate pH 6.8=3/97
p-, m- Flow rate: 0.4 mL/min

8 i 3
5 b
4 g 104 Temperature: 40 °C
2 J\k Detection: UV@230 nm
0 1 ' :

G

Sample: 1 = Creatinine, 2 = Mandelicacid, 3 = Hippuric acid

2 5 Ny j§ OH f
Phenyl- 5 - j‘/\/\:o NH/\H/OH
hexyl 0=1028 5 HyC” 0 0
U A ;'\ ]\4\ 4 = o-Methylhippuric acid, 5 = p-Metylhippuric acid,
o 0
0 05 1 15 2 25 3 35 4 NH OH OH
W— LY Y
Blphen\ﬂ 3 m-, p- CH3 HaC
0=1.088
2 K 4 6 5 6 = m-Methylhippuricacid ¢

g NN on
N
—_— —_— Y
0 05 5 15 2 25 3 35 4 45 5 Q/L
& Retention time/min Hg /

FIEDAFIVEREOZIEARDDEICS, BEWBIC VEISEEREBVEUED, JUPFIVESOHIE CODEELE TILL/MSIC A TS 28
B P Y EZONEERBEBERBNE UL, BEBEICE2-T0/N) —ILEBNZE UL, BiphenyllIREEREBENAZ LK BEREFEDEERLE UL,
Biphenyl DISHIBIEDEEC LT, BUIADXYI-XFIVEREE/NS-XFILEREDBLIEREN'C18, C8F K UPhenyl-hexyl EBIC/E DT ENZEIT BN
ES

o

INZDYVEACVYINIZ) Dok
-

Methanol:0.1% Phosphoric acid=25:75 Methanol:0.05% Trifluoroacetic acid=25:75 \
Column: SunShell C18 2.6 um, 150 x 4.6 mm

SunShell Biphenyl 2.6 pm, 150 x 4.6 mm
Mobile phase: shown in figures
Flow rate: 1.0 mL/min

Temperature: 40 °C
Detection: UV@250 nm C—OH
Sample: 1 = Protocatechuic Acid,

OH
e i OH
2 = Vanillic Acid, 3 = Isovanillic Acid,
1 0 o
! I il
1 C—OH C—OH
1
1
1
}
I OCHs OH
: OH OCHs
: 4 = Vanillin, 5 = Isovanillin
1
| i g
[ i C—H
1 T
LI} 2 4 6 8 10 12 14
1 s s i o s, s, A
OCH; o

& Retention time/min Retention time/min OH - j
3

NZU Y EAYNZ) Y ODEEZECI8EBiphenyl CLLE LE LIS, BEMBDPOEEDBRZEE A LR ULHER, 0.05%0 ~JDILAOERBREZRNCES
NERERVDBECRDF UIZ, C18&BiphenylDLLER TIE, BEMBDEMIBIRIC XY/ —)LERWEHBEIBDO/N_1) Y EBAIYNZU Y DBLIER
NDNEER L THD, BiphenyllFTEARNICKERRBFER LI UL, PEFZFUIIVZERVNZHBSICIEBLEIEFEECT, RFBATCI8EBiphenylD

NSLTRERLS, XFIVERBOEEEDDE CARSHBREZOF UL,
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//’7 BEE . X5 _J—)L/7K=10/90 T2EME : 7tz b= ~hUJL/K=10/90

! ] 1 12
I
- C18 25 \|L 1
| [\
e 00 - ] L
0 5 10 1.5 00 s -
1 2
o i 2 Biphenyl
25 2
ai - i e e
v o 10 15 00 25 -~

Retention time /min Retention time /min |

Column: SunShell C18, Biphenyl 2.6 um, 100 x 2.1 mm

Mobile phase: methanol/water=10/90, acetonitrile/water=10/90
Flow rate: 0.2 mL/min

Temperature: 45 2C

Detection: UV@270 nm for dinotefuran, UV@265 nm for crossianidin

&Injection volume: 5 L

JAFT =T

PR/ I Sve= s i | /

~

Biphenyl(3C18 K D BERKMEMMENTTIAY, BiphenylEEBNE T DBAEER (nn, CH-BEERSE) ICKD, X5 /=)L«

DIEMRBOREZOFTT, PEFZRUIL « KBEMBTIIMBEERL P~ Z ~JILDI3ERS
CIEDFE U,

D) —)VEE (BHER) DoEE

IKFEENE Tl Biphenyl

DNEFICKDIEBHONDED, RISFEENDL

RP-AQUA 1.2 150 x 4.6 mm
Mobile phase: 0.1% H3PO4
Flow rate: 1.0 mL/min
Column pressure: 18 MPa
Temperature: 40 2C
Detection: UV@210nm

Injection volume: 1 pL

OHy

9 ]OHNO

o HaRH

Tartaric acid
2 (o]
HOJK/OH
Glycolic acid
3 HO
J
o)
Formic acid

_0
2 10 4 T

O OH

1
4 Malic acid
OH

OH
r T 1 5 CHy
¢}

0 1 2 3

& Retention time/min

Retention time/min

Biphenyl

?

[6,]
oo

S

Lactic acid

/ Column: SunShell RP-AQUA, Biphenyl 2.6 um, \

6 A

HaC” “OH
Acetic acid

7 (f:j,OH
OH ~F

Maleic acid
OH

8 o/ _0
OH OH
o)
OH
Citric gcid
9 OH on
o]
Succingc acid
1 OHNOH
(o]
Fumaric acid

)

C18 XORP-AQUAIC K D78 P)LF)LERBEEE TR1EEDBEGERE T I—)UBE—DEERT > TUXNEI D, Biphenyl TIF1E2E3BDBGHEE,

T I—IVBRIUFENEEN RS VDt LE T, T, BRBEOBLIESNTASERDF UL,
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RERIRE D DRELLE

/A) Methanol/10 mM ammonium acetate B) 10 mM ammonium acetate pH6.8 \

pH6.8=20/80 2 5
2 ke=0.68
2 BRSO )
3 AREHREOZEL: 15% F TR = 5
C18 4
ke=4.53
5 6 0 2
L LA
| A
(I) I1 é é 0 2 4 6 8
3 1B XIS LIEZ D
RIFRENDHEIFER: 99%
ke=4-47 1 NaNoO,
5
1 4 6 2. Cytosine
1 .
A l Ut A k /L NHz
0 1 2 3 0 2 4 6 8 O%)Nj
2 3,4 2
3 1R IERD 3. Uracil
{RIFRENDHEFER: 96% o
k-=5.00 fk“”
e N/go

6
1 4 }L F 4. Guanine
- L .
6

2 4 8 i :
Qg
Retention time/min Retention time/min NN
5. Thymine
Column: SunShell C18 2.6 um, 150 x 4.6 mm (pore size: 9 nm) HSC\E&””
SunShell RP-AQUA 2.6 um, 150 x 4.6 mm (pore size: 16 nm) | N/go
SunShell Biphenyl 2.6 um, 150 x 4.6 mm (pore size: 9 nm)
Mobile phase: A) Methanol/10 mM ammonium acetate pH 6.8=20/80 6. Adenine
B) 10 mM ammonium acetate pH 6.8 N,
Flow rate: 1.0 mL/min NG
>
Temperature: 40 °C L\N =N

Detection: UV@250 nm

KSample: 1 = Sodium nitrite, 2 = Cytosine, 3 = Uracil, 4 = Guanine, 5 = Thymine, 6 = Adenine /

ZBRIEEFE DD BEZC18, RP-AQUAR K U'Biphenyl DD ATITWE UIZ, BENMBE U TXLY J —)U/10 mMEFERJ? > E ") /\pH 6.8=20/80¢-10 mMBEES)?
VEZDLAKBBROZBEERBIE LR, EEREBIEEEIXSY ) —IUDN0%SENDREIMETEDEE CEEIN, REBEEIECBRNET, CD20%
X5 ) =)L ESOBIAEDOLLE T, 5BE—DDOF I VDIREBZRE () [IBiphenyl DN BEAEL, FIVETPTIUDS, 688E—DDDEE(Rs6)E
Bipheny NREARETLIZNFUIZ, BBERESTRVVKRBIBERUZIBSICIE, BiphenylDREBICBEHL T DT IV DORFHELII5.00T, C18R0K
URP-AQUADTREICBB T D77 T ZVIFZNZN453E4.478780D, REISBEE UEBDIC DU TIEBiphenylD REASRRFHHREBETDFH U,
Biphenyl[dRP-AQUAXDC18t ESHIDBHIER NER DR E, BIRMDAZTIER >THRNDFTT, FE, KEBIMBZRV\CIBESDRHEHFHEEOLEM
[&, RP-AQUAE[@HEICBiphenyl TESNC ENERSINTROF Y, C8IIEREIFIZIE UIEE, BEIE USRFREE15%ETED LTHRD,
BIRMEDENC ENERSINE UL,

* Biphenyl B EEAR (F/KFFEMUNE <, BIHEEMDREFCEDNTI . LN BE100%KRZEETE
ISR OBIRMENSVDBEN EIEET T
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418

llO 1I5
IPA:MeOH:H20=20:45:35
34 034)=1

1
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IPA:MeOH:H20=25:40:35
a(3.4)=1.058 23
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1 C18 can
2 S a(3,4)=1
h A 5 6 1. Acetaldehyde
A

(0]
J
4. n-Butyraldehyde

A,

5:30:35 ——— > |PA:MeOH:H20=

t separate iso- and n-Butyraldehyde-DNPH (3 andb

2. Propiocnaldehyde

oy

5. iso-Valeraldehyde

3. iso-Butyraldehyde
CH,

o)
ch/Kf

H
6. n-Valeraldehyde

Hac/\/YO

H

CH; H

HsC 0

Relationship between concentration of IPA and log k

LEs Slope

6. -0.0133

Mobile phase, IPA:MeOH:H20=X:(65-X):35

5.-0.0133

4.-0.0113
3.-0.0115 =

2.-0.0091

0.85

1. -0.0069
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35:30:43.3 (32.3:27.7:40)
1
2

345

6
0:25:35

2 4 120
IPA:MeOH:H20=4

0(3,4=1.068

0 5
2,3

4,5

D

0 2

v

IPA:MeOH:H20=45:20:35
Q(3,4=1.069

\é\\ 2

1
25

4 6

Retention time/min

o : 0(3,4)=1.066
’\ U\ {\4 { —p
8 10 : ;

HN
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Retention time/min
Column:
SunShell C18 2.6 um, 150 x 4.6 mm
SunShell Biphenyl 2.6 um, 150 x 4.6 mm
Mobile phase: shown in figures
Flow rate: 1.0 mL/min
Temperature: 40 °C
Detection: UV@360 nm
Sample: 1. Acetaldehyde-DNPH

2. Propionaldehyde-DNPH
. iso-Butyraldehyde-DNPH
. n-Butyraldehyde-DNPH
. iso-Valeraldehyde-DNPH
. n-Valeraldehyde-DNPH
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(MeOH)&E2-T'0/ N/ —iL(IPA)VERE U CRUZIRE,

2-70/N) —JLDFAREE YR E 78D DNUso- T FILI?)LTE B-DNPHEN-TFILPILT E

F-DNPHDDBERE A(3.4) FAELED, DENRBEDFUREZ, WEF-WUBFBEERIL, C18TIIEAET, Biphenyl TIFEBLTNDEE R

5N,

Iso- 7 F)LT7 )L B-DNPHEN-T F)LP)LT E R-DNPHODBES G F-WIB FEREFAICKDZERSNDEBZSNT YT, COWEF- TR

FHREEBAY /—)ILXDE2-TO/N —)LOFINK DB FEBSNLEBZ SN, AF/VEREBORIEADDBELL®RT, BEMBPOBMIBIE
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ell Biphenyl D18
K& (mm) A& fiffi 1% A& fifi 1% A& fiffi 4% B E fiffi 4%
B || — || — 86931 ¥67,000 86331 ¥67,000 86431 ¥67,000
. B [ = | = 86941 ¥69,000 86341 ¥69,000 86441 ¥69,000
SunShell Biphenyl,
B | = | = 86951 ¥75,000 86351 ¥75,000 86451 ¥75,000 L11
2.6 um 100 | o | 86961 ¥84,000 86361 ¥84,000 86461 ¥84,000
B || = | = 86971 ¥89,000 86371 ¥89,000 86471 ¥89,000
0 0.0 ad O RS 9
miSICITBERIIZI K. soifiiBzR(32022F9 B IREDENERFTHIS TI
INER R INEDICY S<BEIBHE x990 HUVEK O
Pro ert BiphenylD{h1&FF 20224 108 J FA
£& (mm) B & i 4% B & i 4% B & i 4%
50 P89941 ¥e5000 [ — || — [ — | —
Prominert Biphenyl, 100 P89961 ¥72,000 P89361 ¥72,000 P89461 ¥72,000 1
3.5 um 150 P89971 ¥79,000 P89371 ¥79,000 P89471 ¥79,000
|| = || = P89381 ¥95,000 P89481 ¥95,000
KEMBICTEERISFNTRDE B A, LiiliBzRI32022F108IREDENIRFTIHE TI.
KABERIUMRISBRDIZD, FER<KERIDHSECINETID T TRENKT,
est BiphenylD{HF&
£E (mm)| B & i & & iy #% B & il 4% B % i #& A& il #&
50 E83241 | ¥60,000 | E83341 | ¥60,000 | E83441 | ¥60,000 | - [ e | 0 |
Sunniest Biphenyl, 100 E83261 | ¥65,000 | E83361 | ¥65,000 | E83461 | ¥65000 | - | e | e | e il
5 um 150 E83271 | ¥67,000 | E83371 | ¥67,000 | E83471 | ¥67,000 | - | e | o |
250 E83281 | ¥70,000 | E83381 | ¥70,000 | E83481 | ¥70,000 | E83781 | ¥240,000 | E83881 | ¥480,000

¥ EBBICIIBEERLEZSINTRD I B, LECHBRG2022FIBIREDEARRTTMHE T,
KRB ROERRISHRDCS, FERLERIDHEECCINETIDTCTERNET,

¥ - BG « HiooT

st 0V-yo57o./0Y—-X
AREHFEAR KT IBH0

552-0001 ABRAT AR EXRKEFR6-3-1

TEL: 06-6581-0885 FAX: 06-6581-0890

E-mail: info@chromanik.co.jp URL: http://chromanik.co.jp



