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3 L11 Phenyl 268 MEAVER
4 L3 Silica 245
5 L10 Cyano 191 J
6 L8 NH2 155

1)US Pharmacopeia(USP), Chromatographic Columns, https://www.uspchromcolumns.com/chrom/ (Fi&H : 2023-01-13)
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ChromaNlNik

Biphenylh154 (L11&8%5m) @@

1. USP L11(Phenyl group) ICE§FHDBiphenyl EEH—ED

Bland name Manufacturer Bland name Manufacturer
D HALO Biphenyl Advanced Materials Tech. Epic Biphenyl PerkinElmer
@ Sunniest Biphenyl ChromaNik Technol. (® MacroSep BIO-Gold Biphenyl PerkinElmer
©) SunShell Biphenyl ChromaNik Technol. 6 Quasar Biphenyl PerkinElmer
@  EIROSHELL BIO BiPhenyl Glantreo aD Quasar SPP Biphenyl PerkinElmer
® EIROSHELL RP BiPhenyl Glantreo Kinetex Biphenyl Phenomenex
® SOLAS BIO BiPhenyl Glantreo B) Force Biphenyl Restek Corp.
@) SOLAS RP BiPhenyl Glantreo Q0 Pinnacle DB Biphenyl Restek Corp.
Chromasol ONYX Biphenyl Infek Chromasol ) Pinnacle Il Biphenyl Restek Corp.
© XCORE Biphenyl ISERA @ Raptor Biphenyl Restek Corp.
XELA Biphenyl ISERA vE) Ultra Biphenyl Restek Corp.
a NUCLEOSHELL Biphenyl Macherey-Nagel @ Viva Biphenyl Restek Corp.
@ ChromCore Biphenyl NanoChrom Technology [@ Shim-pack Velox Biphenyl Shimadzu
(3 Chromegabond WR Biphenyl PerkinElmer W) Accucore Biphenyl Thermo Scientific

1) US Pharmacopeia, https://www.uspchromcolumns.com/chrom/ , (Bg&H:2023/1/13) [}¥] Bland name, ManufacturerldigsigiHkIcE D<,

I87E. £E2& Prominert Biphenyl(ChromaNik#&m) Z 26722 7D Bipheny WP < EEHRINT LD,

» PhenylAS L2ED. $91EIHBipheny 5917



ChromalNik

' T AF
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Phen . \
1S B L)
N [lia = - 2)
%C-RESEE(Carbon load; wt%) BRI OKREAN  Bokit | mREm |sonms | PERERRE BB
(D8RR Q) (C/P) (A/B) (T/o) | 1E#E (kA) EEEXLDD. BHOFTE
Phenyl 1.00 1.48 1.01 5.23 Hl/\y FEERFA I —ERMEIE
U cP Biphenyl 1.82 1.44 1.28 5.01
c18 039 160 | 146 | 106 Column: SunShell
2.6 um 150 x 4.6 mm
Phenyl . Mobile phase:
(%C: 5%) B A AN Methanol/xK = 75/25
UL u ™ k(o) = k(T) _& Flow rate: 1.0 mL/min
\‘A Temperature: 40 °C
‘ Q Q Sample(for Batch test):
U C 8 U = Uracil (t0)
Biphenyl @ C = Caffeine
B A (0 8} T \\\ k(o) < k(T) P = Phenol
(%C: 5%) P ]L ' /\ N @ B = Butylbenzene
~ A ‘\ \\‘ O = o-terphenyl
v A = Amylbenzene
T T = Triphenylene
N (0)
C18 u B A
'p (. k(o) << k(T)

(%C: 7%) '. - | | ;22 S

.HH.HH.HH.HH.H!l.HH.HH'HHlHH'lHl.HH.HH.HH‘HH.HH.HH.Hll.llll.llll.l\ll.lHl.llll.llll.llll.llll.

0 2 4 6 8 10 12 14 16 18 20 22 24

Retention time/min

» BiphenyllZ. BEDPhenyld&kYZEIRMEDLGL .

2) K.Kimata, K.lwaguchi, S.Onishi, K.Jinno, R.Eksteen, K.Hosoya, MAraki and N.Tanaka, ; J. Chromatogr. Sci., Vol. 27 (1989) 7
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PhenylREIEHH: R¥F FRMEDMEL

—Phenyl —Biphenyl C18

KEFESH
a (C/P)
\ EBR7KGEIR
ﬁ*kriﬁﬁ o (A/B)
REARERE
o (T/0)

. PhenylREEHECT SDEIRMELLER

IR
(DEFE )

Phenyl
Biphenyl

C18

N

(d/2)® FDbaEx

BE/NSA-YDEREEZ100%E UHEDEMEERT+—h

KFFEETE BUKEIRME TGS BUKMERES

Column: SunShell
(C/P) (A/B) (T/0) 1E1E (KA) 2.6um 150 x 4.6 mm

1.00 1.48  1.01 5.23 'V'Ob:e p*l‘ase: ,
|V| —

1.82 144 128  5.01 ethanol/2 = 75/25
Flow rate: 1.0 mL/min

039 160 146  10.6

Biphenyl
&

Phenyl
(TTZILAEDIL)

Temperature: 40 °C

~2

C18

BRKIERTFIEIR AA

» C18& LB L. PhenylRld KZHZESTHE HgLy
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(&%) %@%?R’IE?E?I‘%@%H*E‘%&C%
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C18MDiEaE Phenol (P) S ‘IN  Caffeine (C) PhenylZDiEA
HOQ CH3 \ \ %
J7/ U
5/ — V5 ,kﬁtn
& DFFME TMS OH  (C/P) n#ﬁﬁﬂzﬁﬁ

Butylbenzene (B) ©/V\ Amylbenzene (A) @A/\/

BROKTEHEAFH

BOKMEAREER () ® (1)
BR7KGEIRE
-y g ) 22 a (A/B) e —

AJYRPIR -+
henyl (o)

o-terphenyl (0 / Y Triphenylene (T) ntBE{FA(F7)
TEMABNDFO O O

FEF(R Y RIR) Fokamss:
a (T/0) D 7

» C18&Phenyl&Tld. BIRMHOEFRNER D,
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Phenylgﬁ\lﬁlﬂ‘ﬁt A
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JJ\ O
- Si
g | Phenyl b s~~~y CH/ AR E{FFE 0> AR R
2 e
~ Oa72/m
: . \osi -C- KIRREE
Biphenyl >8/3' HH4C R e,
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o\ Uit

Phenylgﬁ\lﬁliﬁd) : XFIVEREES

Column: SunShell 2.6um 100 x 2.1mm
Mobile phase: 2-Propanol / 20 mM
Ammonium acetate (pH 6.8) = 3/97

Flow rate: 0.4 mL/min Temperature: 40 °C

Detection: UV@230 nm
Sample: o-, m-, p-Methylhippuric acid

f \ NH/\H/OH
Bk AR E VR CE ’

o - AF)LEEFKRES

om m o o o s o oy

* 73::)1/ 0
NF)LE E*EEL{’FFH NH/\H/OH
\_ _ ©
AT ILERE
Biphenyl

—— analyte .
OH

/©)‘\NH/\([)]/
**HEM’FH%(D/\’X—y‘/U\— p - AF)LEEIKEE

3 4 5

> ZILFIVEH/ T T ZIVEDING D XD, Gk R BR
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B
g A

FCH/;;:‘@;R.E:E;‘ l/J c18W Phenyl .
@i Y sunshell Bipheny! 7\ ok @/\k

p - X F)LUEEPKEE — Ir .

. . . 10 15
Retention time/min .

NH OH - H
. [ *@EV#@(D%X—\/] E H—C_©' Polar group
m - A F ) EEPREE ! (\F /
' H XS i
/\' H
\

7
D~

}

1
Column: @ :
2.6 ymor 2.7 um (Core-Shell) 150 x 4.6 mm — 1 H— C
Flow rate: 1.0 mL/min Temperature: 40 °C I /
Mobile phase: | (\/~ H

1

:

1

2-Propanol/25 mM Phosphate buffer ( pH 3.0 )
Detection: UV@230 nm
Sample: o-, m-, p-Methylhippuric acid '

Biphenyl® (<) DED (+)

» CH/ etHE(FRA L . o FRHEBEFR EDHE|E

fan Polar group AL

5
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IN=V) & CH/ mZERTY

2 HEAERDAX—
c18 1 3 [ smmeem 5|
l 4. Vanillin 5. Isovanillin
5 4 5
;i "

H—(III \
] T |.I..|
0 2 0—CH 0

] ) HO H>>\‘\ H—(Il.—H
Biphenyl 3 /H
RS e /
. N N
0 5 10 15

Retention time / min

Column: Prominert C18, Biphenyl 3.5 um, 150 x 4.6 mm
Mobile phase: Methanol / 0.1% Phosphoric acid =25/ 75

Flow rate: 1.0 mL/min, Temperature: 40 °C Detection: UV@250nm

Sample: 1 = Protocatechuic Acid
2 = Vanilic Acid, 3 =Isovanillic Acid

4 = Vanillin, 5 =lIsovanillin

» XRFIEDA

2
C—OH 1
Protocatechuic
Acid
OH
OH
9
C—OH 2
Vanillic Acid
OGCHj
OH
0
C—OH 3
Isovanillic Acid
OH
OCHj5
0
C—H
4
Vanillin
OCHa
OH
0
C—H 5
Isovanillin
OH
OCH3

& EZHARETE. RERO D EHAR]
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ISR EE )7 E/E’“c‘:CH/ 0EIRTE 7J<="F1OO%

PFP RP-AQUA ] Rs, =1 37
Rs23=1.32 9 S23=1.
18.0 MPa 17 6 MPQ L
PFP&C18 ] 3 Biphenyl !
Rs»3=1.51
17.4 MPa 16.6 MPa
-
Jos{ O
,,/
0 ! 2 3 4 5 0 | 2 3 4 5
Retention time/min Retention time/min
Column: SunShell RP-AQUA , PFP , PFP&C18 , Biphenyl 2.6 um, 150 x 4.6 mm CH3 o\ S\
Mobile phase: 0.1% formic acid Flow rate: 1.0 mL/min Temperature: 40 °C If

Detection: UV@205nm  Sample: 1 = L-Valine 2 = L-Isoleucine 3 = L-Leucine

NHg

> iEEE AN

XiH 7 =/ ERRI T & BRUFIC Rk
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BRAFEEE DRENDRZE (X FIVEKER)

Methanol / buffer = 25/75

m-

Blphenyl N a=1.047 M
— VL

Acetonitrile / buffer = 13.5/86.5 4 . e
7N/

0 2 - 6 8 10 12 14 16

p..
2 p-
Biphenyl =1.009
5 [1x—v Am
[ | 0-
18 2I0 . i e : . ; . - .
H" 0 2 4 6 8 10 12
T THO Phenyl-hexyl Mm‘azllozg

X5 /—=I)b XIF2-7O/N/ =)V & 5+ .
{ERFICCH/ mZ#RMEDB|IEILD A e

2-propanol / buffer =7/93

2
- ACN
By b ~L >/
Blphenyl v a=1.066 :,\C
)l ACN <% VIR
| ACN
I {l T L ] T ] L] L] L T 1 f
0 2 4 6 8 10 12 14 16 18 20 22
Retention time/min ACN ACN ﬁ}%é

Column: SunShell Biphenyl, Phenyl 2.6 um 150 x 4.6 mm

Mobile phase: Organic solvent/25 mM Phosphate buffer pH 3.0
Flow rate: 1.0 mL/min Temperature: 40 °C Detection: UV@230 nm Sample: o-, m-, p-Methylhippuric acid

Vi cf il Y P 4

—

tHIE. THBEERAZIHIT D,
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ChromalNik

Column: SunShell 2.6 um, 150 x 4.6 mm
Mobile phase:

2-propanol(IPA) : Methanol : Water = 25:40:35

Temperature: 40 °C
Detection: UV@360 nm

Sample:

1. Acetaldehyde-DNPH

2. Propionaldehyde-DNPH
3. iso-Butyraldehyde-DNPH
4. n-Butyraldehyde-DNPH
5. iso-Valeraldehyde-DNPH
6. n-Valeraldehyde-DNPH

> 3,4

56

0 2 4 6 8 10

Retention Time (min)

S iREN - B E R  BEEREIL

NO2

NO
. * S
Ionadiionne
O2N O2N

3. iso-Butyraldehyde-DNPH 4. n-Butyraldehyde-DNPH

Biphenyl 5

-

Retention Time (min)

> IPAZSUERARED. FFIC, FREZEIRT 5,
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Biphenyl OS5 ARBIDLLHE
RS Phenyl DEBER
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ChromaNlNik

Biphenyl 4 8DLLER

N

Hi@: SPP(surface porous particle). WHpRA7ITIVBIV) ARIF KIFER2.6 umET7zlE. 2.7 um TLEER

R . Pore
NS L MFE Particle o " pocmeem2/g)
(um) type
(nm)
Company A
Biphenyl 2.6 SPP 10 200(eff.)x
Company B
SFolhemi 2.7 SPP 9 135
Company C
Biphenyl 2.7 SPP 9 130
SunShell
Biphenyl 2.6 SPP 9 150
SunShell Phenyl 2.6 SPP 9 150
SunShell C18 2.6 SPP 9 150

xeff(effective): #2&(E

O (A Biphenyl)

B Biphenyl
C Biphenyl

% %k Sunniest end-capping: =E

;xi(;;ﬁﬁ A End-capping pH range
11 (eff.)x* Biphenyl TMS 1.5-8.5
7 Biphenylcrl]i(renethylsila Yes 1.5 -8.0
7 Biphenylcrl]i(renethylsila Yes 15-80
— AN O Sunniest end- _
5 =EfEMBiphenyl capping 1.5-9
— _ Sunniest end- )
5 =EBEPhenyl-hexyl capping 1.5-9
— =54 Sunniest end_ _
7 =EfeHC18 S e 1.5-10
BEMEREEICHIE LTz VB ERE M t‘)///////@
Otf‘o'\o’/"?\ ¢
o) ¢
¥ & @
— iy o
=Efelk SunShell&i&

18
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Biphenyl 4@0)1:&.*-& XF )V ERES

(%C) 0

Mono-function Company A Biphenyl
i &

(11%) /t p/m = 1.054

CHS O_
| "
@0_? = Con:pany & Bipheny (7%) jL Olp/m)= 1.067
CHs
o- . 5
Company C Biphenyl ) -
4p ’ PReEny (7%) A Ap/m=1.051
_ |l
O_
- m...
SunShell Biphenyl P-
QO SI 1 ey (5%)JL Ol(p/m = 1.066
r T lv . . . . . :
° | > Retention time/min *° 15 20

Tri-function

Column: 2.6 um or 2.7 ym (Core-Shell) 150 x 4.6 mm
Mobile phase: 2-Propanol/25 mM Phosphate buffer ( pH 3.0 )

Flow rate: 1.0 mL/min Temperature: 40 °C Detection:UV@230 nm
Sample: o-, m-, p-Methylhippuric acid

o)
OH
NH/\H/
o)
CH,

m -AF ) EEFRES

» CH/ m:&iRi% 1. BiphenylEEHE(C4

o
OH
NH/\H/
o
HsC

p - A F) L EELREE

ﬁd)ﬁﬁ&
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Biphenyl 4@0)&1&

?>

L

Company A Biphenyl
T (11%)

|||

>

o

K j\j <7O/O>

Company B Biphenyl

Retention time/min

U
A Company C Biphenyl
U
C SunShell(S) Biphenyl
. A o 1 (5%)
P
1 I W\ L\
0 10 15 20

) BERME
(58RI Q)

A Biphenyl
B Biphenyl
C Biphenyl
S Biphenyl

SunShell C18

—

() A EEEXR

(C/P)

2.69
2.52
3.07
1.82
0.39

(A/B)

1.39
1.37
1.38
1.44

1.60

~ BHIEIXEDSBLEDD.
A,B,C Biphenyl?d)3#&Elk
[KEEAINEEICE L,

g

HO OH
\ /

o

EIREORES

KFGEME  BKE

AR BROKMERES

(T/0)

1.45
1.46
1.45
1.28

1.46

18R (kA)

3.23
3.08
3.21
5.38

10.6

Column: 2.6 um or
2.7um 150 x 4.6 mm
Mobile phase:
Methanol/K = 75/25
Flow rate: 1.0 mL/min

Temperature: 40 °C

Sample(for Batch test):
U = Uracil (t0)

C = Caffeine

P = Phenol

B = Butylbenzene

O = o-terphenyl

A = Amylbenzene

T = Triphenylene

» BREFEVS/—IIVED, [KkREEHIZSIELT B,
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ChromalNik

Biphenyl 4@0)&1&  5RFEVS/—I

oaaer | a(C/P) S

K= '|’:“E7'J\/JE‘2’J‘
ﬁ7k'r$1n%ﬁ73\i*7( IKEFEAM = a(Caffeine/Phenol)

Sunshell 23 |?

A Biphenyl
B Biphenyl
C Biphenyl

BRAKTEGREF SunShell BRIKZEIR
= kA Biphenyl = a(A/B) , s 4
(2.52) ’\ ’\ [\ k,=12.59
o
-\Si-OH -Sl C 1 2 3 .
(3.07)
?(SLOH-} cis}@ 3.07 \ I\ ke

/ =3yt
0 FARERE, = o (T/0) O 4 8 12 16 20

Retention time/min

B.BiphenylEEH41&(SunShell,A,B,C) DFERMELLE

Column: Biphenyl 2.6 um or 2.7 um  Mobile phase:

o
[EEY

150 x 4.6 mm CH;CN/10 mM Ammonium
o . N Flow rate: 1.0 mL/min, acetate pH 6.8 = 40/60
%*E/\?X—Qo)f-ilﬁﬂﬁﬁ‘l OO%K L/Et%’éfo)*ﬁﬂttiﬁ?‘v—l\ Temperature: 40 °C Detection: UV@250 nm

Sample: 1=Uracil, 2=Propranolol, 3=Nortriptyline, 4=Amitriptyline

—REEFRICKL S BRI ESYIDEELIREG

182 (e
k,=2.90 O
LU 4 = Amitriptyline

21
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110
|
100 = .
90
80 SunShell
Biphenyl
70 Company A (5) Biphenyl — |
Biphenyl .
60
50
Company C
0 | p' y Company B
Biphenyl .
Biphenyl

30 ' ' ' '

0 50 100 150 200 250 300

3B R AFRE /h

||I\I :Z'lﬂiglg:@%ﬁx' | :H\:\ % EEEAEE}-LXZIX‘LE\UEHZXIS| |

Column dimension: 50 x 2.1 mm Column dimension: 50 x 2.1 mm  Mobile phase: CH;CN/H,0=50/50

Mobile pha§e: Temperature: 40 °C Detection: UV@250 nm

20 mM Sodium phosphate (pH 8.0) Flow rate: 0.2 mL/min Sample: Butylbenzene

> 5%

795/ —VEDRIMENR, TR MR LI B
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S —RHBOLE: BIEBEIE

80
E—aﬁfﬁtb 4 ........... C Blphenyl
SunShell Biphenyl 100 + A N \ @7
A Biphenyl 350 %ﬂ\ggw&h”Z!ié{?**@ c 0O
J 60 r B Biphenyl 355 RSN, JS5IUTY O
<é C Biphenyl 807 NABERF (@ F AR ‘
o CHs
S 40 L O B Biphenyl ..., |
I e
: e b |
_8 000//6\ A B|pheny| ............................. CHs
< 90 | Q Biphenyl dimethyl silanol
(Bt E)
SunShell Biphenyl ............... urt =
/7’ —
O ] ]
8 9 10 10.6 11 12
51— REAERRAE Retention time/min AN \
Column dimension: 50 x 2.1 mm Flow rate: 0.3 mL/min
Mobile phase: A) 1% H;PO, (pH 1.2) Temperature: 40 °C |
B) Acetonitrile Detection: UV@250 nm ?Ha d. ng

Gradient program -?i Blee l

Time (min)] 0 [ 5 1 10 [17 [ 18]35 55T MRS CH: |

%8B 10101 9204901101 10 (—I '7'5:!\35_Ch01d)

Chromatogram of a base line at the third gradient cycle

> TSI T MNEEERFD R—X 512 DEE

P o3
L—l l%\

[ W

23



ChromaNlNik

= Jall)

e Phenylh3AlIEK FALORIZZIVASZILFIVEID T
I ETJIZIREZTZT. ZFEH SEERE THh D,

o JIZIESIUBKEDINS I E#REEZEZ D,

- JIZJVREEMEIE. EDEE LT —F /A ZXHEKICT
D0 <. ZEHEA LD DREEUNIBNEE CTH D,

- VONZWoT0./0U—XDPhenylRZASLIE W
bEENEH b ZERFA T EREEZEED TR
TEHOC BEEGDIDIMEFEANDEBDHF T 5,

N S %\ S 0
O_ — N .
S5 Shed &< -
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