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#1554 : Mobile phase: Acetonitrile/ammonium acetate buffer (20 mM, pH = 4.76) = 90:10 [v/V]
Linear velocity; 1.0 mm/s, UV detection wave length; 254 nm, Column oven temperature; 30 °C
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U A V N e
Column k (V) k (A) [k (V) f:ro </NIN:N </:fN\/)N
ZIC-HILIC (5 um) 2 11 |— 155 2.32 ”Ow HOW "N 00
ZIC-HILIC (3.5 um) 2.10 | me— 151| 2.28| o ou o OH o
Nucleodur HILIC (3 um 2.20 |— 2.33| 3.40|PUYY (W PT/YV (A EISEY (V)
Amide-80 (5 um) 3,30 [ee—— 3.80| 4.90
{XBridge Amide 35 ym) 2.55 |m— 281] 364|| VIOV DREFMSTIEA
-PonSULFOETHYL (3 um) 1.5 | e— 1.15| 1.39 D KA
\PolyHYDROXYETHYL (3 um) 3.92 [me—— | 3 75| 4.93 D
|CYCLOBOND | (5 um) 0.70 [wem 1.36| 1.68
LiChrospher Diol (5 um 1.50 | me— 2.50| 330|]| REREAKREZWNFEFTIEF
Chromolith Si 0.31[m 0.73| 0.85 b ASES] \
ALQ 7. um 0.64 |- 1.59| 1.87 0)¥E7k lib ke
COSMOSILHILIC (5 um) 1.60 |— 2.20| 3.00
Sugar-D (5 um) 1.58 |— 1.88] 2.72
NH--M | , | | . ;gg __ 2.13] 2.90 |§]L~;H||_|Cj:,3_&—6&‘9—(‘:&,s
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Column

ZIC-HILIC (5 mm)
ZIC-HILIC (3.5 mm)
Nucleodur HILIC (3 mm)
Amide-80 (5 mm)

XBridge Amide (3.5 mm)
PolySULFOETHYL (3 mm)

PolyHYDROXYETHYL (3 mm)

CYCLOBOND I (5 mm)
LiChrospher Diol (5 mm)
Chromolith Si

HALO HILIC (2.7 mm)
COSMOSIL HILIC (5 mm)
Sugar-D (5 mm)

NH,-MS (5 mm)

SunShell HILIC-Amide (2.6 mm)

(@]
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ONa

Sodium p-toluenesulfonate (SPTS)

ot
N_
\

SPTS U
5, s sV 1y
2.11 0.69 0.33 2.11
2.10 0.56 0.27 2.10
2.20 1.13 0.51 2.20
3.30 0.89 0.27 3.30
2.55 0.74 0.29 2.55
1.58 0.25 0.16 1.58
3.92 0.87 0.22 3.92
0.70 3.32 4.73 0.70
1.50 0.95 0.63 1.50
0.31 0.06 0.19 0.31
0.64 0.20 0.31 0.64
1.60 1.28 0.80 1.60
1.58 3.00 1.90 1.58
2.44 2.01 0.82 2.44
2.93 1.29 0.48 2.93

" Nyl

ChromaNik Technologies Inc.

TMPAC
K (TMPAC)  (TMPACIU)
3.32 1.57
3.45 1.64
3.14 1.43
4.57 1.38
1.89 0.74
1.38 0.87
3.34 0.85
0.45 0.63
1.73 1.16
5.25 16.94
9.03 14.11
0.78 0.49
0.39 0.25
0.69 0.28
1.18 0.44
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Trimethylphenylammonium chloride (TMPAC) '|$ 7§§1ﬁ L \
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iHILIC®-Fusion
advances HILIC separations in HPLC and UHPLC

Available in both PEEK and Stainless Steel
SilicaBased, 1.8, 3.5 and 5 pm
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iHILIC®-Fusion

Available in both PEEK and Stainless Steel

Available in PEEK

/SilicaBased,lSandSum \ [Polymerbased,:}pm
L =0 e E'""’
E: e o
© -NCH,)3
iHILIC®-Fusion(+) JAN iHILIC®-Fusion(P) y
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Column:

SunShell Amide 2.6 um : 100 x 4.6 mm,
Acentice Express OH5 2.6 um : 100 x 4.6 mm
Acentice Express HILIC 2.6 um : 100 x 4.6 mm,

Mobile phase: acetonitrile :
20 mM ammonium acetate(pH4.7) =8:2
Flow rate: 1.0 mL/min,
Temperature: 40 °C
Detection: UV@250 nm,

Sample:

1. tymine, 2. uracil, 3. uridine, 4. cytosine, 5. cytidine

3 4
5
SunShell Amide jL
2

|

1

3

|

4
5
A_/\ it HILICHS L (RYA—)L)

it HILICHS L (3 A)

3 3.5 13
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Column:
SunShell Amide 2.6 um :100 x 4.6 mm,
Mobile phase: acetonitrile :
25 mM phosphate Ammonium (pH4.9) =8:2
Flow rate: 1.0 mL/min,
Temperature: =8
Detection: UV@215 nm,
Sample:

. Helicin, 2. Salicin, 3. Arbutin 4. Rutin

0
1. Helicin,

o)
L
o)
OH
HO Aon
OH

T T

1.5

0.5 I
2. Salicin, 3. Arbutin
HO OH HO
L
: 0

HO

14
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LC-MS System: Agilent 1100er LC system
and Thermo Fisher LTQ™ equipped with a
HESI source, operated in positive ionization
mode for analysis of standards. For the dietary
supplement, an Orbitrap™ Exactive classic
equipped with a HESI source and operated in
positive ionization mode.

Column: 150 X 2.1 mm, 3.5-uym iHILIC-

Fusion(+)

Gradient Elution: A) acetonitrile—water—1 M

ammonium acetate, pH 5.75 (90:5:5); B)

water—acetonitrilie—1 M ammonium acetate, pH
5.75 (90:5:5); 0—0.5 min (90:10) A-B; 0.5 to 25

min, gradient elution from (90:10) A-B to

(60:40) A-B.

Flow Rate: 0.3 mL/min
Column Temperature: 40 °C
Injection Volume: 5 L
Amino Acids: Arginine, asparagine, aspartic
acid, glutamic acid, glutamine, hydroxyl-proline,
isoleucine, leucine, lysine, phenylalanine,
proline, tryptophan, tyrosine, and valine. 50 uM
of each amino acid was dissolved in water—
acetonitrile (25:75) solution.

15
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1

2
l SunShell Blphenyl (9 nm)
4
L i K ' N\
12 5
3 4 ° SunShell RP-AQUA
m A (16 nm)
1/12,3
k SunShell Phenyl
U h ﬁ (9 nm)
12
l SunShell PFP (9 nm)
u
! . SunShell PFP&C18 (9 nm)
6
. A A

R A RN A

ChromaNik Technologies Inc.

Biphenyl 1.82 1.44 1.28
RP-AQUA 0.52 1.52 1.30
Phenyl 1.00 1.48 1.01
PFP 1.00 1.31 2.38
PFP&C18 1.00 1.47 2.64
C8 0.32 1.46 1.08
C18 0.39 1.60 1.46

[P e

s .7
3 f ﬂ SunShell C8 (9 nm)
7

Column dimension: 150 x 4.6 mm
Mobile phase: CH;0H/H,0=75/25
Flow rate: 1.0 mL/min  Temperature: 40 °C

1 5
2
la SunShell C18 4 h 6 J Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
(9 nm) A 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
T T T T T U R T T T T T T T R TR T

Retention time/min

U
30

17
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ZOMDOENRN S LA CDDIEELLER

1

C18
2

p—,m-

5 1052 Column: SunShell C18 2.6 pm 100 x 2.1 mm
B SunShell C8 2.6 um 100 x 2.1 mm
SunShell Phenyl 2.6 ym 100 x 2.1 mm

?—w
—

0

SunShell Biphenyl 2.6 ym 100 x 2.1 mm

Mobile phase:
Cc8 3 : - m- 2-Propanol/20 mM Ammonium acetate pH6.8=3/97
4 ° a=1.043 Flow rate: 0.4 mL/min
A Temperature: 40 °C
. Detection: UV@230 nm
Phenyl ' 3 - Sample: 1= Creatlnlne 2= Mandellc aC| 3= H|ppur|c acid
= —o OH
hexyl L A 4 a=1.028 5 6 ©)Y (j/k ﬂ/
A j\\ 4 =o- Methylhlppurlc acid, 5=p- Metylhlppurlc acid,
1 15 > 25 3 35 )
H &}/OH
Biphenyl 3 m-, p- N
A 4 0t=1.088 6 s 6 =m- Methyﬁnppurlc acid
1 15 2 ' 4 a5

Retention time/min

18
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Methanol/buffer=25/75
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R A RN A
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Acetonitrile/buffer=13. 5/86 5

a=1.039
C18 m-
C18 a—l 029
o- o-
L A . A
0 2 4 6 8 10 12 0 2 4
p_
m_
C30 C30
a=1.022 a—l 034
0- 0-
A A
0 2 4 6 8 p_lO 0 2 4
Phenyl-hexyl m- BlpfenyIOZﬁ Phenyl-hexyl a=1.029
o a=1.033 AHIEA
\ AhEDS
0 2 4 6 8 10 12 p- 0 2 4 12
m- p-
Bipheny a=1.047 Biphen a=1.009
0- m-
0_
A . A ]\
0 2 4 6 8 10 12 14 16 18 20 0 2 4 [+ 8 10 12
Retention fime/min Retention fime/min
Column: SunShell C18 2.6 um 150 x 4.6 mm Mobile phase: Organic solvent/25 mM phosphate buffer pH3.0
SunShell C30 2.6 um 150 x 2.1 mm Flow rate: 1.0 mL/min, 0.2 mL/min for only C30 ortho o meta on para o
SunShell Phenyl 2.6 um 150 x 4.6 mm Temperature: 40 oC NH/\H/OH NH/\[o( NH/\H/OH

SunShell Biphenyl 2.6 um 150 x 4.6 mm

Detection: UV@230 nm o 3
Sample: o-, m-, p-Methylhippuric acid CHs

Biphenyl A5 L X7 zF=

RJILEAS) -V TH B

MRECEILTS 19
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e
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2-Propanol/buffer=7/93 Tetrahydrofuran/buffer-10/90
p- = p-| m-
cig Mm =1.057 S M =1.077
o
I U | \
0 2 4 6 8 10 12 (i) é dll é é lIO
p- 5
m-
= MnL €30 Maﬂ.oso
a=1.070 .
. \ A
0 2 4 6 8 10 p- 0 2 4 6 8
Phenyl-hexyl N m- Biphenyl® & Phenyl-hexyl S
a=1.038 gt N =1.068
] e ﬂ
o 2 4 6 8 10 1 1 4 ; ; ; : : T
m- p-
Biphenyl o a=1.066 Biphenyl m-
" . a=1.050
. 1‘: . . . . . . . . . . ; : : ﬂ' : h .
0 IZ 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10
Retention time/min Retention time/min

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

THFCIZ S<DFHHS LT

Mobile phase: Organic solvent/25 mM phosphate buffer pH3.0

Flow rate: 1.0 mL/min, 0.2 mL/min for only C30 > %
Temperature: 40 oC ﬁ b\ é é
= 20

Detection: UV@230 nm
Sample: 0-, m-, p-Methylhippuric acid
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2
A) Methanol/10 mM ammonium B) 10 mM ammonium acetate pH6.8 %
acetate pH6.8=20/80
ks=0.68
1B R RS L 12 O 5°
ks=0.58 P REBREOEL: 15% FTTHRD =) |,
R..=1.0 C18 1
e kg=4.53 . :
] . 5 6 0 5
| \ A }\
0 1 2 3 0 2 4 6 8
Sl s - Column:
B s B2 R LR O SunShell C18 2.6 um, 150 x 4.6 mm
3 K057 e AQUA RFFRBOMFFE 99%  sunShell RP-AQUA 2.6 um, 150 x 4.6 mm
R56=2.5 e SunShell Biphenyl 2.6 pm, 150 x 4.6
) 6 4 Flow rate: 1.0 mL / min,
1’t 4 ]l d \ A /\_ Tempe_rature: 40 °C
. : : . : . : : . Detection: UV@250 nm
0 1 2 3 0 2 4 6 8
2o 5 1. NaNO, 2. Cytosine 3. Uracil
' ks-o 76 : 1B R B L R D I i
6 56 =3.6 Blphenyl 1%*#1%?&@%&?#& 96% oA ﬁf/’io
6 ks=5.00 i
1 4 5 4, Guanine 5. Thymine 6. Adenine
_ o | \ Y e
0 : 5 : ; : w0 - LY

Retention tlme/mln

Retention time/min

21
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EEERICRWNWZAS A
1. Kinetex Biphenyl, 2.6 pm
2. Halo Biphenyl, 2.7 um
3. Raptor Biphenyl, 2.7 um
4. SunShell Biphenyl, 2.6 um

3
|.2 A4 M jL SunShell C18

1
Company A
3 -
. S k5=3.23 6 7 alveny
Nl A l\ ]L j\ 21.8 MPa
1 Company B
3 .
4 5 kb=3.08 ¢ 7 Biphenyl
2 N |\ 193MPa
1
Company C
a5 RSEAL g 7 Biphenyl
L) | )\ 228MPa
K
3
k5=5.38 SunShell
, A 5 6 7 Biphenyl
19.2 MPa
/I | o\
0 5 10 15 20

Retention time/min

Column: Company A Biphenyl, 2.6 ym 150 x 4.6 mm
Company B Biphenyl, 2.7 ym 150 x 4.6 mm
Company C Biphenyl, 2.7 um 150 x 4.6 mm
SunShell Biphenyl, 2.6 ym 150 x 4.6 mm
Mobile phase: CH;OH/H,0=75/25
Flow rate: 1.0 mL/min, Temperature: 40 °C
Sample: 1 = UraC|I 2= Phenol 3= Caffelne 4 = Butylbenzene

CH3
\ /t @ )\)6[ CHs
” (0]
CH3

5 = Amylbenzene, 6 = o-Terphenyl, 7 = Trlphenylene

il

IKERHS FRIK M Y AREIRM

(Caffeme/ a(Amylbenzene/ a(Trlphenerne

Phenol) Butylbenzene) /o-Terphenyl)
SunShell C18 0.39 1.60 1.46
i 2.69 1.39 1.45
Biphenyl
OCIIEL|2 2.52 1.37 1.46
Biphenyl
el LIS 3.07 1.38 1.45
Biphenyl
UL 1.82 1.44 128 )
Biphenyl .
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N’
T#t/yw to—b‘ttiﬁ Column dimension: 150 x 4.6 mm

2 Mobile phase: CH,CN/20mM H;PO,=10/90
Flow rate: 1.0 mL/min,
Temperature: 40 °C,

Company A Detection: UV@250nm
Biphenyl /L Sample: 1 = 8-Quinolinol (Oxine), 2 = Caffeine
2
Company B 1
Biphenyl L
2
Company C 1

Biphenyl k

SunShell
Biphenyl N

0 2 4 6 8 10

fhttBiphenylhS LELERERBERGMEDHS
{EEYMDE—IFEKHARLY 23
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TPEINTFULDOE—H B

1. Kinetex Biphenyl, 2.6 um
2. Halo Biphenyl, 2.7 um
3. Raptor Biphenyl, 2.7 um

4.5

3
2 4

unShell Biphenyl, 2.6 um

3
4 1
2
1 TF,=2.63 TF,=3.15
Company A Company B
Biphenyl Biphenyl
0 2 4 6 0 0 2

8 4 6

8 10

Retention time/min Retention time/min
3 4
2 4
3
1 TF,=3.07 2 TF,=1.80
Company C 1 SunShell
Biphenyl Biphenyl
0 2 4 6 8 10 0 2 4 6 8 10
Retention time/min Retention time/min

Column dimension: 150 x 4.6 mm
Mobile phase: CH;CN/20 mM Phosphate buffer pH 7.0=60/40
Flow rate: 1.0 mL/min  Temperature: 40 °C
Detection: UV@250 nm
Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline, 4 = Amitriptyline

fh#tBiphenylhS LELEARIEREEIELEYD
E—OBRNBL

24
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7% 2-Propanol 10% Tetrahydrofuran o

p- -
o- m- Company A Biphenyl o- m
k 0=1.054 K a=1.023
= =
O 2 4 6 8 10 12 14 16 18 20 2 24 2 4 6 1 s 10
p- Company B Blphenyl P m-
> " = 0=1.022
1 \ o= 1 067 }L

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

0 2 4 6 p-

8
o m-. | P- Company C Biphenyl m-
) - «=1.028
| a=1.051 _ i
l‘, r : . . ; . . 7 - - : 0 2 4

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

o- m- P-  SunShell Biphenyl
‘k a=1.066 a=1.050
]

0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4
Retention time/min Re’ren’non ’rlme/mm

SunShell BiphenylhS A IZEEIHED
ERBEREZZEZTERHLHFTES

25
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ChromaNik Technologies Inc.

it A PR ER S 4
Column dimension: 50 x 2.1 mm
Mobile phase:20 mM Sodium
phosphate pH 8.0
Flow rate: 0.2 mL/min
Temperature: 40 °C

ERE BRI E K

Mobile phase: CH;CN/H,0=50/50
Flow rate: 0.2 mL/min
Temperature: 40 °C
Detection: UV@250 nm
Sample: Butylbenzene

50 100 150 200 250 300
W E/h

SunShell Biphenylh3 A XFLY
migEEZH LTS

26
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l

RN EITETY—F

80
70 F
— 60 F  — SunShell Biphenyl
< so | — Company A Biphenyl
E — Company B Biphenyl
§ 40 ' — Company C Biphenyl
_‘8" 30 |
S 20 }
O
< 10 | 3HAYLBOTFOIUMC
o VA= IE4 A FN
-10 1 1 1 1 1 1
5 6 7 8 9 10 11 12
Retention time/min
J)—FHEREH
Column dimension: 50 x 2.1 mm Flow rate: 0.3 mL/min

Mobile phase: Ai 1% H3P04I(pH 1.2) Temperature: 40 °C SunShell BiphenyljJaA ‘j:
B) Acetonitrile D ion: UV@250 | el -
Gradient program stection: UV@ o ﬂ'l_’.*i& k L—C IE.I L‘W@'@E

Time (min) | O 5 10 | 17 | 18 | 35

%B 101 10 | 90 | 90 | 10 | 10 27
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m HILICE—FGEBDTEITOJ/E. 1) avItk
%/\-Xv«fzwﬁhé%)ﬁ'd'éz\%b%é

m BiphenylhSAlL, HBHS LDPTHKREEHEH L
RETH

= Biphenylh5A%Phenylh3 Ll BEHEIC7 =LY
IWERWBENABFICEIKHBEERALIBRELL<S

m Blg)lgnylﬁ7lx(d:7k%$§§)]*ﬁ@ﬁf%#ibfﬁ IA[ RE
T
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Column size: 150 x 4.6 mm
y i Mobile phase: CH;0H/H,0=75/25
SunShell C18 5 pm Bk Flow rate: 1.0 mL/min

FrIN—2Jtz— )L RAR:
2020/11/16~2021/3/31

U.‘B“:,henvl

&
35}\‘:‘:82’ t/}[/

Temperature: 40 °C

2
N¢=20,000 Sample: 1 = Uracil
J MPH N A . 2 = Caffeine
> .

3 = Phenol

SunShell C18 3.5 pm, 4;};?2?;;:?]3'6:

ff 3 13 MPa AA k N=28,000 k. 6 = Amylben
Q |0 0 "l sunShell C18 2.6 yms
i 22 MPa 4A AA l\ N¢=32,000 |

I
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Re tent e mln

SunShell C18, 3.5 pm HS.LFHHE

ZBAME 34 mOSLALDBET, HPLC TE+5 /0 1EEERIE!/
SunShell Biphenyl, 2.6 um DS LEFFE zzem
JOv=vI50./09—2
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1} SunShell C18 5 um
2 H Column size: 150 x 4.6 mm
3 3 MPa 7 Mobile phase:
4 j\f{ /\ Ng=20,000 CH,0H/H,0=75/25 .y ]
A Flow rate: 1.0 mL/min @& T"
142 Temperature: 40 °C
SunShell C18 3.5 um . , SamF|:)>Ie: e Uredi
3 13 MPa 4 6 N.=28.000 2 = Caffeine
A o 3 = Phenol
5 = 4 = Butylbenzene

l SunShell C18 2.6 ym =

. 22MPa 4 AA
. A

5 = o-Terphenyl

6 = Amylbenzene
N6 32,000 7 = Triphenylene
HPLC: Hitachi LaChrom ELITE

Rete tion ti me/m

(Tubing, 0.25 mmi.d.)
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