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| EEESHBATOSA (20 18)
iR EMEED T L “Shim-pack XR-ODS 11”7 Ei5
High Speed with High Resolution Analysis (Part 18)

Introducing Newly Developed "Shim-pack XR-ODS I "

77N — 3 =2—2No.L341CiZ, “Shim-pack XR-ODS”
ORI 71%2.2 pm) 23R 2 & it E B HLC Y 27 L& P L
B9 BRSO A B $ AT E AT LEL -,

S al, &R b AR R0 KR 75 £, % By or i TR &5
ND— g Do = — X125 95728 “Shim-pack XR-

B Shim-pack XR-ODS I OBIE
Outline of Shim-pack XR-ODS I

“Shim-pack XR-ODSITI " Z#£3k® “Shim-pack XR-
ODS” DY E%#ZD X FI2H I 4ditEM 1A Ex ¢,
O YT H T LD B VIIKIBRTOE S EES N, SRR
HHAEMHT 27 7V r - 3 v REICHIRTE S &
JIC@EFEhTwE§ ., HEdEETHLCY X 7 4

“Prominence UFLCxr” (¥ 2 7 AffE66MPa) & Dl
AEDEIZKD, RKROMREEFREL 3.

B Shim-pack XR-ODS I O 14EE

Performance of Shim-pack XR-ODS II

Fig. LiZLH # 2 4 “Shim-pack VP-ODS” (%) &[HUC
715 L FX 0D “Shim-pack XR-ODST " (FE¥) #H\WT,7
ILFIIT 2 VTATHR O REREIR A (5100 mg/L) & 57 #rL
7215194, TablellZZ N5 M &b A RLE T,

“Shim-pack XR-ODS I ” ¢i&, 28 O % % “Shim-
pack VP-ODS” OISMHFIZED THM§5Z&I12KD, 19142
IL DG M B A S B ZENTE P DF U8 T2/ VITh
W R OMERB BA S 5 2 e TEEL /=,

Table 1 A&t

Analytical Conditions

Column : Shim-pack VP-ODS (150 mmL. X 4.6 mml.D., 4.6 um)
Shim-pack XR-ODS II (150 mmL. X 3.0 mmLD., 2.2 um)
Mobile Phase : Water / Acetonitrile = 3/ 7 (v/v)
Flow Rate : 1.0 mL / min
Column Temp. : 40 °C
Injection Vol. : 10 uL (VP-ODS)
4 uL (XR-ODS)
Detection : SPD-20A at 245 nm
UV Cell : Conventional Cell (VP-ODS)

Semi-micro Cell (XR-ODS)

ODSII " #BAFLEL =,
ZZ T, “Shim-pack XR-ODS I~ OB & i ¥k i o it

No.L37

LAAN-A-LCO77

i ilEZREITLE T,
T. Yamaguchi
UFLCE#H Z 4 Shim-pack XR-ODS Shim-pack XR-ODS I
BHE BER &SN EA SR & RSN ES T
RAERED 30 MPa 60 MPa
ERY X7 L (H37) Prominence UFLC Prominence UFLCXR
pyEES 2.2um 2.2um
HRFLEE 12 nm 8nm
HhI7LRS 30, 50, 75, 100 mm 75,100, 150 mm
hZ7 LRE 2.0,3.0,4.6 mm 2.0,3.0mm
mAU

Shim-pack VP-ODS

<Peak 7>
RT=12.3 min , N=14,800

LR

mAU |

1504 Shim-pack XR-ODS [T

1254

1004
754
50
254

<Peak 7>
RT=2.8 min , N=28,100

L

0.0 0.5 1.0 1.5 2.0 25 3.0 min

W Peaks
1. Acetophenone, 2.Propiophenone, 3.Butyrophenone, 4.Valerophenone,
5.Hexanophenone, 6.Heptanophenone, 7.Octanophenone.

Fig.1 XR-ODSI &VP-ODSOEE#E
— TIXNT /BT A DIATNT T L
(_EE%: Shim-pack VP-ODS , FE&%: Shim-pack XR-ODS I )
Comparison of VP-ODS and XR-ODS II
— Chromatograms of a Standard Mixture of 7 Alkylphenones
(Upper: Shim-pack VP-ODS, Lower: Shim-pack XR-ODS II)
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Impurity Test of Cefazolin

HASR HFIZET 51770 Y bU LAOFHERE ERtlds (SPD-20A) THMLZMRE, N192 563
PEFERTIX, 5 g/LDE T 7V ) VT U AR E ETEP R Lz b T LERLET, £z
HPLCIZ KO HAHL, 7 7)) vicxtd 327 7 Table 21213 Z D53 HT R ER L £ 9, WAWLAF Iy
YUS OB MR G O ER®D B Z LA hTn 2LV EATBSPD20AIZK D, il Y — 2 & Rk
9, T L G DOERIEICRETE TS Z &R

Fig.2i2idt® 7 7 V) YW (5 g/L) #Z5al Rk b1 EFT,

mAU
Table2 St 2
Analytical Conditions 17501 56 (33',?,232’3'3) .
Column : Shim-pack XR-ODS II (150 mmL. x 3.0 mmI.D., 2.2 um) 1500+

Mobile Phase : A ;20 mmol / L (Sodium) phosphate buffer (pH2.5) 1250+
B ; Acetonitrile

1000
B Conc. 15 % (0 min)— 30 % (4 min)— 50 % (9 min)
Flow Rate  :0.9 mL/min 7501
Column Temp. : 40 °C 500-
Injection Vol.  :4uL 250+
Detection : SPD-20A at 245 nm 0
UV Cell : Semi-micro Cell T T T T T T -
0.0 1.0 2.0 3.0 4.0 5.0 6.0 min
B Peaks
1. 5-Methyl-1, 3, 4-thiazole-2-thiol, 2. Cefazolin
Fig2 ®77J)> 070N ZL4
Chromatogram of Cefazolin
“E — 0
W& EEREK D3
Analysis of Soft Drink
Fig. 3IZVEERRRIK & 2907 L 72455 %, Table 3122 D
GG ER L 9, WEEBKEIX YT 7T 400
4 (fLI%0.2 pm) THil%, 4puLEHEALF L2,
SRS ST HELC Y 2 7 4 “Prominence UFLCxr™ &
66MPaZ CTY 2T Al EL22Z2 &2k, &b
PERBMEHTH %5 2 &2 7 — L W20t o3
Bl T mEb2rigE 520D 3, KGMrickir
AU
%9 5 AGHIEZ43MPak 5D % L 72, -
125 M Peaks
1. Aspartame
1004 2. Benzoic Acid
Table 3 S5t 757
Analytical Conditions
Column : Shim-pack XR-ODS II (75 mmL. X 3.0 mmILD., 2.2 um) 50
Mobile Phase : A ; 40 mmol / L (Sodium) acetate buffer (pH4.0) 25
B ; Methanol ol
A/B=471h) ‘ , : : A
Flow Rate  : 1.0 mL/min 0.0 10 20 80 4.0 min
Column Temp. : 40 °C
Injection Vol.  :4 uL
Detection : SPD-20A at 250 nm ) [ o
UV Cell . Semi-micro Cell Fig.3 &EREFIKDIOYNF L

Chromatogram of Soft Drink
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“Prominence RF-20Axs” ®wtHHZEDICH (2D 2)
a7 z0O—Jl, SIRFEEBIERIEIKFOSEHS

Applications by the "Prominence RF-20Axs" Fluorescence Detector (Part 2)
High Speed Analysis of Tocopherols and Polycyclic Aromatic Hydrocarbons

HOORM L Z I RS LRI & SIS KD | AW
S CAN R aRitiEr e LT S h T Ed,
“Prominence RF-20Axs” #Yeffiegsid, ThExTliox
WERE (KT 2 SNI=2000L ) 12i1A T, wLil
TARERE A EEUEREH L Ch 0, BELBICHEB I N LW E

Bk 7 tO—IJILOSR

Analysis of Tocopherols

Fa7xzua—IL (4 3 VE) &EILBhIEAIR 2R L
Bl EDmBHENIE LTHWS NS 7T TaL, KRRA
MZEEFNZRERTEHD, a-b 27 22— (Fig. 1)
ZIZCOBR-, v-, S-ORMKRPHSNTHET,

HPLCIZ & % I 27 = v — LR O M, NEREE —
F EHOEM B DM A L DEAEL FHO STV E A8,
Z Z IR o Bk A 77 5 4 “Shim-pack XRSIL”  (fi
F1£2.2 um) & “RF-20Axs” % FH 72 8md At 4 sl &
L7z, Fig.2l2, 3RV 37724 CTh% “Shim-
pack CLC-SIL(M)” (ki Ff£5um) & “Shim-pack XR-SIL"
RV P 3T 20— VARG IR WE (452 mg/L) D5
Mrffl %, Table UZiWTdefh &8 L &9,  “Shimpack XRSIL”
EHWSZ 12K, IR A4 O1LL TIZHERET 5 2
EMTEXE L7,

Table 1 H#rsf
Analytical Conditions

Column : Shim-pack XR-SIL (75 mm L.X3.0 mm LD., 2.2 um)
Shim-pack CLC-SIL(M)(150 mm L.X4.6 mm L.D., 5 um)

Mobile Phase : Hexane / 2-Propanol = 100/ 0.5 (v/v)

Flow Rate - 1.2 mL/min (XR-SIL), 1.0 mL/min (CLC-SIL(M))

Column Temp. :30TC

Injection Volume : 4 uL (XR-SIL), 10 uL (CLC-SIL(M))

Detection : RF-20Axs Ex. at 298 nm, Em. at 325 nm
Cell Temp. :25C
Flow Cell : Semi-micro Cell (XR-SIL)

Conventional Cell (CLS-SIL(M))

FEMED N REE 2D £3, 72, @dEy 7Y
v EEGRY AR Y ZMERRIC XD, RERLCH EOER HY
e L CoMREE L 7,
Z Z 7T, “Prominence RF-20Axs” # MW7z b3 7 =
° — )L & ZEFEIRACKIED S il 4 ZHET L £ 9.
K.Watanabe M.Ogaito

HOQ,

]
«Q
-

a-h 70—V OEE
Structure of a-Tocopherol

Shim-pack CLC-SIL(M)

4
M
| | | | | ]
0.0 20 | . 40 60 8.0 100 12,0 min
1 Shim-pack XR-SIL.

0.0

4
3
2
05 10 15 20 25 min
M Peaks

1. o-Tocopherol, 2. B-Tocopherol, 3.y-Tocopherol, 4. 3-Tocopherol

Fig. 2 N7z A—JUZERBRDIAYN T L (F2 mg/l)
Chromatograms of Standard Mixture of Tocopherols (2 mg/L each)

LAAN-A-LCO99
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Analysis of Polycyclic Aromatic Hydrocarbons

2B IRALAKZE  (Polycyclic Aromatic Hydrocarbons
; PAHs) &, JAHIPHICE 3 BEEBYUWIB OO LD TH D,

Table 2

P
Analytical Conditions

Column
Mobile Phase

ZDNL ONEFRENAM, ZEREM S EOEMEERD Z
LSRN TS, KREBREMRHEE (EPA) (316%5
D LB EIRRACAKT A [EREGWIE ] I/ LTl
HIxt5 & LTk, EPA method 550.1 (£kktAK), EPA
method 610 (#E7K) 7 & THPLCRGC % v 7= iklEk vk %

Time Program

: SUPELCOSIL LC-PAH (50 mm L. X 4.6 mm 1.D., 3 pm)
. A ; Water

B ; Acetonitrile
: B Conc. 50 % (0-0.5 min) — 88 % (3.0 min)

— 88 % (3.0-4.2 min) — 100 % (4.21-4.5 min)

— 50 % (4.51-5.0 min)

AL TWET, Flow Rate : 3.0 mL/min
LB EHRRAATEO L FHOLMETH 0, BRI ?ﬁwtvx:?f
o 1o - - njection Volume :5pu
B KD iR m&ﬁ<@mf§§¢o__f§w e o oA
HEFEL BT 2T T F L EERCIGIITIZDONT,  "RE- 0- 1.54 min Ex. at 270 nm, Em. at 330 nm, Gain: X1
20Axs” & OGO A » & 4 LAl - BOGER -1.89 min Ex. at 250 nm, Em. at 370 nm, Gain : X1
Yz & 2 0 2 ikA & L 7=, Fig. 3121575 FEUEVR TR D -230 min Ex. at 330 nm, Em. at 430 nm, Gain : X4
a5 L%, Table 212052/ R L E£4 ., A9 -2.75 min Ex. at 270 nm, Em. at 390 nm, Gain: X1
S N : -3.62 min Ex. at 290 nm, Em. at 430 nm, Gain: X1
hed 4 A - 4 [ = RN ~ /. y y
*ﬁ%@:lh J: 0, ATTDIIE 2405 15T & e ke T o -4.20 min Ex. at 370 nm, Em. at 460 nm, Gain: X16
I LNTEELL, -5.00 min Ex. at 270 nm, Em. at 330 nm, Gain: X1
Cell Temp. :20C
1.54 min _ 1.89 min 2.30 min 2.75 min 3.62 min 4.20 min
mV
40 - Ex 270 nm, Em 330 nm o Ex 270 nm, Em 330 nm
” Ex 3300m -
35 2 Em 430nm Ex 290 nm
Gainx 4 Em 430 nm
Y 7 Y 7
30 1
Ex 370 nm
Ex 250 nm Ex 270 nm Em 460 nm
Em 370 hm Em 390 nm Gainx16
25 A
> Y Ldl Y >
20
1
15 4
10 A
14
) J W 0y J\/\\M N
. JUUUL
0 015 ' 4‘.0 4‘.5 min
M Peaks . O O O '
1. Naphthalene 2. Acenaphthene 3. Fluorene 4.P enanthrene 5. Anthracene 6. Fluoranthene 7. Pyrene
(1 mg/L) (1 mg/L) (0.2 mg/L) 0.1 mg/L) (0.1 mg/L) (0.2 mg/L) (0.1 mg/L)

ats

10. Benzo]l b]fluoranthene
(0.2 mg/L)

8. Benz[a]anthracene
(0.1 mg/L)

9. Chrysene
(0.1 mg/L)

13. Dibenz[a,h]anthracene
(0.2 mg/L)

(0.1 mg/L)

14. Benzo[ gh|]perylene
(0.2 mg/L)

11. Benzo[k]fluoranthene

12. Benzo[a]pyrene
(0.1 mg/L)

15. Indeno[1,2,3-cd]pyrene “.Q

(0.1 mg/L)

Fig. 3 ZIRFERRILKFRERRDI/ATN T L

Chromatogram of a Standard Mixture of Polycyclic Aromatic Hydrocarbons
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SRS Bt T DA (2339)
Nexerall KBEBMPT7 7T X D9

High Speed with High Resolution Analysis (Part 39)
Analysis of Aflatoxins in Food by Nexera

TI77EFRIUL, RPAMRBMEREEROAEHET
HD, ERIGREMOZ0, HPLCHEIZ X3 HIEIITH
NTE,

BB T 7T PR rOERGHIZDONTX, 7T
r—av=2—ZNo. L351C, 775 %L VBi1/B2/Gi/
GO, EJE I LD 7= 9Bk K VG1& + ) 70 A v ik g
(TFA) 12 XD AKFEILIK (Bea, Gea) IZZ#52, BOLOHT

W7 78X ARERREDIT
Analysis of Aflatoxin Standard Solution

Fig. iZ, 777 b F 2 VARG IRAEEERD I/ 0~ 275 4
%, Table NS Z DMk fFamn L&, M7 741203,
“Shim-pack XR-ODSII” (100 mm L..X3.0 mm I.D., 2.2 pm)
EHWE L2, KK IRE I, Bk K UG %20 ng/L
(20 ppt), B2 XU'GeA%K5 ng/L (5 ppt) T, K/7THEb=}
VL=9/1 (v/v) KT CHBL L 7=,

RF-20Axs# W15 Z &I12XkD, Bik XU GIETFALEE
KL CEBREMMNT5Z L2 AEE T L,

Table 1 HHEM

Analytical Conditions

SHEETHEITLEL,

ZZ T, SRREAOCMIES “Prominence RF-20Axs”
% HTESHRLCY AT 4 “Nexera” EflABHEBZ EI2XD,
TFARLER 24T H$IZ7 7 5 b+ VB1/Be/G1/Ge % L5
REEHOGRMRBL, BRh 7 73 b E o BEHTIIB
FHU 72014 Z#A L9

LAAN-A-LC128

Column : Shim-pack XR-ODSII (100 mm L. x 3.0 mm 1.D., 2.2 pm)
Mobile Phase : Water / Methanol / Acetonitrile = 6/3/ 1 (v/v/v)
Flow Rate : 1.0 mL/min

Column Temp. :50°C

Injection Volume : 8 uL

Detection : RF-20Axs Ex. at 365 nm, Em. at 450 nm
RF Cell : Conventional cell
Cell Temp. :25°C
Fig. ITIZHEAEEZS nLELTWE T2, 5= S)
TS 720, AFHEAREZPLLGOY—2ERE

KOS HEIRRE AT R E L7z,
Fig. 212, Fig. ITHEALZET 75 2 VR IBEA IS
UEE DO AR 8 nl, 30 nL, 50 nLiZkiyb2u~vtsrs

LEIRLET,

HEAES) plicks Ty, E¥—rRofhidx<, +

A. Nomura K. Watanabe
mV | mPeaks

0.175 1. Aflatoxin Gz (5 ng/L)

2. Aflatoxin G (20 ng/L)
0.150 3. Aflatoxin Bz (5 ng/L)

4. Aflatoxin B+ (20 ng/L) 3
0.125
0.100 1
0.075 4
0.050 2
0.025
0.000 : : :

0.0 1.0 2.0 3.0 min
Fig.1 777 h¥IAZ#EHFOIOY N T4 (8 pLiEA)

Chromatogram of a Standard Mixture of Aflatoxins (8 uL injected)

T EER R SN TN E T, HEAES0 nLTOMPRA(SN
=3.3)i%, 775 bF>rBi2’1 ng/L (1 ppt), 775k
FUG1A2 ng/L (2 ppt) EEDFE T,

mV

1.00

0.80

0.60

0.40

0.20

HPeaks
Same as

Fig. 1

— 8L
— 30 pL
— 50 pL

3.0

min

Fig. 2

TII7MXIAZERDOIOY N TL—E ABDILE

Chromatograms of a Standard Mixture of Aflatoxins

- Comparison of Injection Volume
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Effect of Cell Temperature Control

— I, HOGRE RS OREEZIRT NI LIRS
NTCWEF, Fig. 312, RF-20AxsD¥ILIRIEE R T 7T
FLUOE—rEEL (20 COY—rmEE1ET5) LD
RERNLET,

ZOMRXD, FRHZT 7T MF T VB, B, HEZEH)
ICXBEEZITIRTNWIERHA2DFET, RF-20Axsidt
IR FIRRBE A ML IR L T ETOT, TIFEFI LD
BB ITICBWTE, BIRMEHORE L2175 2%<
HEO WM A REE LD E 7,

BESsEEOS R

Analysis of Food Sample

HIR/NER A Fig. 4D FIEIZHREORTLB L E L7z, 77,
ZOINERHZT 75 b 52 VREUE R AR5y AR (Bids K OF
G1120.8 ng/kg, B:IXT8G2130.2 pg/kg 1275 X5 M)

1.100

1.050
o N Y
2 1.000 N X A —
© q
; 0.950 \\8\\ ~x
2 0.900 —|—o—B,
T y ~.

0.850 [—]__,
8 oo | N
& 0.800 G o

0.750 [—] a

—x%—G2
0.700

20°C 25°C 30°C 35°C 40°C
Cell Temperature ("C)

Fig. 3 tIBELE—I7Z 3O R
Relationship between Cell Temperature and Peak Height Ratio

LT, [FAROETLEAEITNE L, TN 50 %2 HTEH Table
1D GG XD 53T LE L7z, Fig. 512, Thboonm
VT ILERLET,

Sample 50 g

le—— (Aflatoxin Standard Solution)
$E—200 mL Water/Acetonitrile=1/9(v/v)

Leaving in dark
at room temperature for 5 min

!

Mixing for 30 min

Filtration

(8 mL)

Clean-up by multi-functional column
“MycoSep 226 AflaZon+"

v

Fraction

(1 mL)

Y

Evaporation by N2 gas

[— 0.5 mL Water/Acetonitrile=9/1 (v/v)
v

Sample solution

mV
HPeaks

4.00 1. Aflatoxin G2

2. Aflatoxin G4

3. Aflatoxin B>

4. Aflatoxin By
3.00
2.00
1.00

Unspiked
o} J it
0.0 1.0 20 3.0 min

Fig. 4 ®IALIE
Sample Preparation

Fig. 5 /NEMOI7OT M T4 (8 uLiEA)
(LB% : 1R2ERN, TE : A4 L)
Chromatograms of Wheat Flour Samples (8 uL injected)
(Upper : Spiked, Lower : Unspiked)
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High Speed with High Resolution Analysis (Part 42)

Analysis of Aflatoxins in Food by Nexera
Using Immunoaffinity Column for Sample Preparation

TIITEFUERPAUR BM R E IO ERET,
BRICBTRHE RN L ER I TOE T, ek, BN
DT TSR VHBNZT 75 R UBUIH L TITDRT
WEL722%, 20114FR10H KD T 7 b F2 v (777 b %2
VBi1, Bz, Gi, GO ZxRETHIEITEDELEY,

WHIGABREIZIE, 775 MR U OREEICZHEEE T 5 4
LA L/ T I4=T 4 FLEHBE ISR I T
F92, ZDIB, FERROM LS & E A MR ST D20 Ek
BT, AL/ T T74=2T 4 FLICKBEHBREREEZ
ShEd,

7SN —vav=a—2ANo. 1.422TlE, 7I7I7bF> v
ﬁ*ﬁ@;ﬂ]gﬁg"fté 130 27-8, #EHLCY A7 4 “Nexera”

SkDT T IRV AR EREENTL, & HISEESE
ﬁ%*ﬁﬂj%ﬁ ‘Prominence RF-20Axs” ZfHW\W<C, 77F
F2 v EFEMRLLIE A UCHE BRI T 207 A TR L
L7z,

ZITE, MTWMBIUEFRHOT 7T &AL
JTT4ZT AN TLTRBL, Tha BRI IETE
BT L7=lE ZHET L E 9

A. Nomura K. Watanabe

BESEBOPT—A L/ T 74T 1H T LICKLDETUIE

Analysis of Food Sample — Sample Preparation with Immunoaffinity Column

JEHE—F vy (L) BXOF VA5 (Fxkyauzo
W, KRR—VUFig. 28 KU Fig. 307 A TRl A fT 0 &
L7252, AL T T4=T4HTL121F “AFLAKING” (U8
WU ER ) S A wE L, &l 777 %2>
Bix X UG1230.8 png/kg, B2 KUG2230.2 ug/kgllsd Xk
S, BEHEWRARMILE L7,

Fig. USIERE —F vV B XU F Y X7 D5 PG R %,
Table UZZ D552 RLET, ZOHETIE, 2
VRV a PG (7T r—v 3 =2 —ZNo. 1L.428%
HE) ISk, Wi A 8945 N kR TTRE T, E 72,
AL T ITL=T AN TLEFNZRIEETIE, 775 bFY
VPN DOEITIIEE A LR EINERFADT, hI7L%5X5

IZEEL LT 523 OEdfb s i e £,

¥, Ao Tix, 775 MR VBB LUGiEN) T
LA R (TEFA) 1 K5 B8 A AL PR UK R A~ 0D 25 §6k)
ALUTE#EESEEHRB L TOE T2, RX—UFig. 412
TFARLPRL 75T L7 A5 RESZL U ORLE T,

1 IGRIE —F oV B XU YA RN, MRIEAS A 2N FT v
BMEWMER LD TRz 2 E L,

2 EAGRBR LY ISR A D £,

%3 ¢ “AFLAKING™ 3R At SH# Y — Lo — KD THEAW 2720

E3cs
Table 1 &4
Analytical Conditions
Column : Shim-pack XR-ODST (100 mm L.X3.0 mm L.D., 2.2 pm)
Mobile Phase : Water / Methanol / Acetonitrile=6/3 /1 (v/v/v)
Flow Rate : 1.0 mL/min

Column Temp. :50°C
Injection Volume: 8 pL.

Detection : RF-20Axs Ex. at 365 nm, Em. at 450 nm
RF Cell : Conventional cell
Cell Temp. :25C

mV

0.70+
Roasted Peanuts 3

1

0.50+

0.25+1

04
Unspiked
T T T T T T T
0.0 1.0 2.0 3.0 min
mV
0.65-
Nutmeg
0.50-
0.25-
Spiked
0 Unspiked
T T T T T T T
0.0 1.0 2.0 3.0 min

HPeaks
1. Aflatoxin G,, 2. Aflatoxin G,

3. Aflatoxin B,, 4. Aflatoxin By

Fig. 1 BRIE—F v VB LUFIXTD7OY NI T4
(EB) 775 bx 42550, (FE) &L
Chromatograms of Roasted Peanuts and Nutmeg
(Upper) Spiked, (Lower) Unspiked

LAAN-A-LC136




No.L430

Sample 10g Sample 10g

€¢— (Aflatoxin Standard Solution) l¢— (Aflatoxin Standard Solution)

4— 40 mL Water / Methanol = 2/8 (v/v, [ €— 40 mL Acetonitrile / Water / Methanol = 6/4/1 (v/v,
Standing in dark at room temperature for 5 min Standing in dark at room temperature for 5 min

Mixing for 30 min Mixing for 30 min

Filtration Filtration

10 mL _up to 50 mL with water 10 mL up to 100 mL with 10% Tween 20 aq.

Filtration with Glass Microfiber Filter Filtration with Glass Microfiber Filter

10 mL 10 mL

Clean-up by Immunoaffinity column “AFLAKING” Clean-up by Immunoaffinity column “AFLAKING”

Elution up to 10 mL with Acetonitrile Elution up to 10 mL with Acetonitrile
Fraction —l Fraction —l
(1.5mL) (1.5mL) (1.5 mL) (1.5 mL)
Evaporation by N2 gas Evaporation by N2 gas Evaporation by N2 gas Evaporation by N2 gas

0.1 mLTFA 14— 0.1 mLTFA
Standing in dark at room Standing in dark at room
temperature for 15 min temperature for 15 min
0.5 mL Water / Acetonitrile 0.4 mL Water / Acetonitrile 0.5 mL Water / Acetonitrile 0.4 mL Water / Acetonitrile
=9/1 (V) =9/1 (viv) =9/ (Viv) =9/1 (V)
[ Sample solution for Fig. 1 ] [ Sample solution for Fig. 4 ] [ Sample solution for Fig. 1 ] [ Sample solution for Fig. 4 ]
Fig. 2 RERIE—F Y DRILIE Fig. 3 FY*J DRI
Sample Preparation for Roasted Peanuts Sample Preparation for Nutmeg

W7V OFFERICE BB E A ERIEEH A DS

Analysis of Food Sample after Derivatization with Trifluoroacetic Acid

Fig. 4\ TFAFRSEMRICALEE AT > 7= B iR O 23 Frofdi 2R Table2 &M
- . A Analytical Conditions
%, Table 2022 D% EARL 3. #%itkHEFig. 2, Y
: - 5= A — S A0 BT L 42 Column : Shim-pack XR-ODSII (100 mm L.x3.0 mm L.D., 2.2 um)
Fig. SI/RTESNE, A4S TT4T 477 A1 LSRR, Mobile Phase  : Water / Methanol / Acetonitrile =6 /3 / 1 (v/v/v)
TFAIZ K558 LA 2 f T E L=, Flow Rate :0.9 mL/min
Column Temp. :40°C
Injection Volume: 8 uL
Detection : RF-20Axs Ex. at 365 nm, Em. at 450 nm
RF Cell : Conventional cell
Cell Temp. :25°C
mV mV
Roasted Peanuts Nutmeg
1.5 1.0
2
1.0 1
5.0
3 4
0.5
/J / Spiked
0 - 0 -
Unspiked Unspiked
0.0 1.0 2.0 3.0 min 0.0 1.0 2.0 3.0 min
WPeaks 1. Aflatoxin Gza (G1), 2. Aflatoxin Bza (B1), 3. Aflatoxin Gz, 4. Aflatoxin B2

Fig. 4 RRIE—F v YSLUFYATDIOY N T L-TFAGEMMEANIER (LER) 777 X I AZRERM, (FE)HRMAEL
Chromatograms of Roasted Peanuts and Nutmeg-After Derivatization with TFA ; (Upper) Spiked, (Lower) Unspiked
(&% k]

1) [777 %2280 T2EMOEIPNZDONT] CFE2343H31H, A& &L FE0331555%)
2) [#7 77+ F v OBk onT] CF&k2348H16H, A @A AL F08165515)
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LIQUID CHROMATOGRAPHY MASS SPECTROMETRY NOC49

BERSTOICA (ZD1)
DTx R, ERECHDDH

Ultra Fast Analysis (Part1)
Analysis of Catechins and Artificial Colorings

VAR %2 8 7 B TOMTDINA 20— T MEAR®D 5
N C\x 9, “Prominence UFLC™&, & o4 HS
LT ENABERLCY 27 4THD, fEROLCE
MR U CHERBIEERE A ER E B Dk e B A A, iAMD
F ERF v U —F == DN & 5 TF — Z O
EHER L, HBLDOMEOLCHR I 5L 24 vF v

BLC-MSH Shim-pack XR-ODS
Shim-pack XR-ODS for LC-MS Analysis
Shim-pack XR-ODS!Zi%, Nf£4.6 mm, 3.0 mm¥ &
C2.0mmD &N 7 LB HBE N THETH, LC-
MSH & L CiZx, FiZTable2iZ/R LU £ NE2.0 mm®D
V) = XMW T E T

W57 EDORh
Analysis of Catechins
Fig VTHRAER b 7 7 % 2 FHBHK 43 D 4y frfhil & 7R L
F9., ZLDHMITHB T, BIRMEOESWVE RS E
WS Z AR EE LIz O BN D 52, V7 AT L
* v —DGHERZIE T T A EBD, S AT LDRET
REIDHEE TS, /ERD I3 TIE20~30 minfd 5 D o it
I A3 B T94 %%, Prominence UFLC#% W% Z &2 k&
D25 minlZffET 5T ENTEE L7,

Table2 H#i%kf
Analytical conditions for LC-MS

Column : Shim-pack XR-ODS (50 mmL. X 2.0 mmLD., 2.2 yim)

Mobile phase : A; 0.1 % formic acid — water/tetrahydrofuran = 95/5
B; acetonitrile

Time program : B Conc. 3 % (0 min)—35 % (2.5 min)

Flow rate : 0.5 mL/min

Column temperature  : 50 °C

Injection volume :2ul

Probe voltage : =3.5 kV (ESI-Negative mode)

Nebulizing gas flow  : 1.5 L/min

Drying gas pressure  : 0.2 MPa

CDL temperature :250°C

Block heater temperature : 200 °C
CDL, Q-array voltages : using default values

SIM : m/z 305 ((-)-gallocatechin, (-)-epigallocatechin)
m/z 289 ((+)-catechin, (—)-epicatechin)
m/z 457

((-)-epigallocatechin gallate, (-)-gallocatechin gallate)
m/z 441 ((-)-epicatechin gallate, (-)-catechin gallate)

VAT LBENDHIBE VS 2 ERES A LT E T,
K 27 LT HBHFED & PERE # 7 4 “Shim-pack XR-ODS”
OFERIZ K> TENZ ST -~V ZEFHL £9,

Z Z Tli3“Prominence UFLC” & LCMS-2010EV % FHu 7= |
Iy 7 % VB KO ECGE RO EE S il &2 ZHHIT L
£9.

S.Kawano

Table1 Shim-pack XR-ODS (LC-MSFH)
Shim-pack XR-ODS for LC-MS analysis

Dimensions .
- Optimum flow
Part number Inner diameter Length .
rate (mL/min)
(mm) (mm)
228-41605-91 30
228-41605-92 20 50 04-05
228-41605-93 75
228-41605-94 100
Inten. (x100,000)
4.00 7
] 1
3.75 3
3.50—3
3.25—3
3.oo—f 6
2.75—§ 5 4
] 5
2.50 4
2.25—3
] 8
2,00 4
7
1.75
1.50 _Q
1253 b m/z305
1.00 m/z289
0.75
0'50_5 m/z457
0.25
] m/z441
000t T T T T T T T T T T T T T
0.0 0.5 1.0 15 2.0 min
M Peaks
1. (-)-gallocatechin, 2. (—)-epigallocatechin), 3. (+)-catechin,
4. (-)-epicatechin, 5. (—)-epigallocatechin gallate,
6. (—)-gallocatechin gallate,
7. (-)-epicatechin gallate, 8. (-)-catechin gallate

Fig.1 #MERBBFATFAFENDSIMIOYN T L
SIM chromatograms of catechins in green tea
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Analysis of Artificial Colorings

AR ERHEHE S, (10~100 g/mL) D3l % Fig.2
IRLES, 12K AR5 minTHlid 2 Z & A TEE L7,

4 F VAEEIFESI

EHV, 2 HTF 4 TA LTV ERBLEL

7zo BEGEERIZ T P v aEE L TG S E 328,
ZZTIRARERAKLE L, &2ROEMHAETDE D %5

TeELET. %
2H]* %5 A %L

L OESME [MH] Of, [2MH]-® [M-
7z (Fig3), 7ux> Vv 3ERFTFLH

FIRT A, O— ARV FIVTERF T & S58E A8 %

[FIfifk S 2 — Y AR L £ T,

INSBEEDA F VTS

FIEDAH I ERE LD FTH, X AT LD

EXODEZHIZT B

F7 LA e

ZeE, HRRCHELZZT7 5 F &4 * —
XBUVAXRZ bV EFINZWEHT 572

HIZE B EIC D £9,

Table3 2%t

Analytical conditions for LC-MS

Column
Mobile phase

Time program
Flow rate

Column temperature

Injection volume
Probe voltage
Nebulizing gas flow

Drying gas pressure

CDL temperature

Block heater temperature :
CDL, Q-array voltages

: Shim-pack XR-ODS (50 mmL. x 2.0 mmlL.D., 2.2 im)

: A; 20 mmol/L ammonium acetate buffer (pH 4.7)
B; 20 mmol/L ammonium acetate buffer (pH 4.7)
Jacetonitrile = 1/1

: B Conc. 10 % (0 min)—100 % (5.0 min)

: 0.5 mL/min

:40°C

:5Sul

1 =3.5 kV (ESI-Negative mode)

: 1.5 L/min

: 0.2 MPa

1250 °C

200 °C

: using default values

Inten. (x1,000,000)
2.5 5

E 1
2.4 E

2.3 3
22 3
2.1 3
2.0
19 3
183
17 3
16 3
153

147 i m/z467.3

10

13 4
E m/z537.1

1.2 3
113 ‘ m/z420.9
1.0 4 { H

09 3

m/z406.9

m/z451.3

|
(I
1 ‘ m/z763.4

m/z747.0

0.8
0.7 3 A

06 4

0.5 -
m/z557.1

0.4 3

0.3 m/z784.5

02 3
3 m/z834.6

0.1 4

0.0 ===
0.0

| m/z972.5

T
4.0

W Peaks
1. tartrazine, 2. amaranth, 3. indigo carmine, 4. new coccine,
5. sunset yellow FCF, 6. allura red AC, 7. fast green FCF,
8. brilliant blue FCF, 9. acid red, 10. phloxine B,
11. erythrosine, 12. rose bengal

Fig2 BREEHOYAIOVNISL

SIM 2 m/z 200 - 1200 Mass chromatograms of artificial colorings
Inten.(x100,000) Inten.(x1,000,000) Inten.(x1,000,000) Inten.(x100,000)
46Y.3 537.1 1.004 20.9 537.3
. 1 3 2 - 3 4
75 [M-H] 1.00 [M-H]" [M-H] 253 M-HI"
0.75+
0.754
5.0 3 5.0 2
0.50 - -
(M-2H 050 (y.oH- [M-2HP . fu2
253 2328 [2M-HJ" 0,25 [PMH[ | 0259 2098 [2M-H] 2547 [2M-H]
701.1 035.1 N 26@.9 50?_1 63?.4 8412_9 1?.8 1075.0
00 423. | p: 0.004—B182 10752_| 500 79.1 00 ) 742.9, [
N | T T T - T T T T - T T T - T T T T
250 500 750 1000 miz 250 500 750 1000 miz 250 500 750 1000 miz 250 500 750 1000 miz
Inten.(x100,000) Inten. (x100,000) Inten.(x100,000) Inten. (x100,000)
1 406.9 451.3 763.4 747.0
7.5
507 M-H]" 4 [M-HJ" 5 154 [M-H]" 7 3733 M-HI" 8
] 5.0 5 [M-2H
- 5.0
25 i [2M-H] [2M-H]" 07 M2H
 M-2H] 6110 8149 257 [M-2Hp- 677.3 9032 381.4 254
] 2028 ‘ 2249 f r 059 ’
7 989.4 280.9 4133 41.1
0.0 T T T T 0.0 T T 4 T '_PI 0.0 T 99 ;} T T 3 T 0.0 T T T T
250 500 750 1000 m/z 250 500 750 1000 m/z 250 500 750 1000 m/z 250 500 750 1000 mfz
Inten.(x100,000) Inten.(x100,000) Inten.(x100,000) Inten.(x100,000)
1 557.1 3 784.5 834.6 972.5
5.0 - 9 E 10 11 | 5.0 12
] [M-H] 309 [M-HI 5.0 M-HI" M-H]"
] 2.0 i
2.5 E 25 25
2M-H] | 107
 2pe i e s %2p:
0.04+4H——"——7"+——1 7 oodtr————7——+tb—7r7—— 0.0+ 0.0+
250 500 750 1000 m/z 250 500 750 1000 m/z 250 500 750 1000 m/z 250 500 750 1000 mfz
1. tartrazine, 2. amaranth, 3. indigo carmine, 4. new coccine, 5. sunset yellow FCF, 6. allura red AC, 7. fast green FCF,
8. brilliant blue FCF, 9. acid red, 10. phloxine B, 11. erythrosine, 12. rose bengal

Fig.3 &REEBRDTIINIMY
Mass spectra of artificial colorings
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SRRSO DICA (ZD5)
BREBFROD

High Speed with High Resolution Analysis (Part 5)
Analysis of Artificial Colorings

WA E LTI EGRNE, RROERES ZZ T, HESRLCY 2 F 4 “Prominence UFLC™ ¥
BN F§, ARE R ORF IR E T OV Sy B s ERE A7 9 4 “Shim-pack XR-ODS” %
K0 ETA, BATREFIME EEINTOE T, FHN 72 B RS R O il — 2 3 M il & ZHEA L £ 9,

K.Yamabe

BEREEFN 2D D3R

Analysis of 12 Artificial Colorings

EHAGS (77> 2), ARG (T) 20y A
V), BHMRE405 (7IL5 Ly FAC), BHREL025 503 4s00m 1 5
(Za—arvvy), aRREI4S (Taxey), £ 405
1055 (0 — 2RV Hu), BHAEGI6S (7 v B 307

204

Ly F), Edtes (2 — 50 V), fEEGsS (3
vy b4 xwa— FCF), gH#xE3s (77 X2 M) —
YFCF), gll&E®1S (VY 7Yt 7IL—FCF), &1 3
TS ({ VDT HILI YY) DIZRAFIZ DT D FEUER 00 05 10 15 20 25  min
BUEM (510me/L) AL, 204 LEFAL X L,
FigllZ7 + N A F —F 7 LA BRIEHC K 33 Er o
~ 2" F &%, Table USHMi&fF AR L £3 ., 2Ry
EkHI450 nm, HESRE ERNE520 nm, FiohE ERHT
620nmAD 7 O v k75 LA TE =T REETOVE Lz, RNX—
DFig.2lcid, ZZ THONT=BRT DI Z XY L% .
ﬁ—(bij‘o -""I""I""I""I""I""

103

o

0.0 0.5 1.0 1.5 2.0 25 min
mAU
150 2 620nm 718
100
b 3

50]
Table 1 At ]
o .

Analytical Conditions

Column : Shim-pack XR-ODS (75 mm L. x 3.0 mm L.D., 2.2 um) 00 05 10 15 20 25 min
Mobile Phase : A ; 50 mmol/L (Ammonium) acetate buffer (pH4.7)

B ; 100 mmol/L (Ammonium) acetate buffer (pH4.7) B Peaks

/Acetonitrile (1 /1) 1.Y4(Tartrazine), 2.R2(Amaranth), 3.B2(Indigo Carmine)

Time Program : B.Conc.10 % (0 min)—50 % (0.5 min-0.6 min) 4.R102(New Coccine), 5.Y5(Sunset Yellow FCF)

—100 % (2.6 min-3.0 min)—>10 % (3.0 min-6.5 min) 6.R40(Allura Red AC), 7.G3(Fast Green FCF)
Flow Rate : 1.0 mL/min 8.B1(Brilliant Blue FCF), 9.R106(Acid Red)
ﬁ\‘,’;‘(‘::‘o”nvérp' ZO LC 10.R104(Phloxine), 11.R3(Erythrosine)
Dtjatection : SI!;LD-M20A 12.R105(Rose Bengal)

(450 nm, 520 nm, 620 nm) Fig! AREERI2KSDIOVEIZA

Flow Cell : Semi-micro Cell Chromatograms of a Standard Mixture of 12 Artificial Colorings
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BN AT NIV
UV-VIS Spectra

mAU mAU
Y4——
Y5 ———
Bl ——
B2 ——
G3—
e S e e e e e e e e T R S e e e L B B e e e o e TS EL s e ey o
300 400 500 600 700 nm 300 400 500 600 700 nm
Fig.2 AMREEEH2ADINRTNY
UV-VIS Spectra of 12 Atrtificial Colorings
W ZDOEREER E D3 B
Separation of Other Artificial Colorings
Fig. 3 PECICHTRC1I2IK v D v a~ b 7o Lk, F7= LB FEE L 7ZERIBIC B 58 Y — 7 OMKERIZK 5 70
IZZ DM HARTIEEMBINE UTCEFl 2 Tnisng F) TERLTHET,
REFEIR S (#510mg/L) Do 73 L5 RLET, F72, FigdlZIMEHEOREMEICIHEFEM Ty b &
Ihsrzua~v 27 J 41F, 400~600 nmOMAX 7 & ALET,
mAU
100
1 9
50
R Impurity
0
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min
mAU
] R106
100
0]
L e e L o L o o e o e e L e e o e L B o o e e e e e LA A e o s e
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min
W Peaks
1.Black PN, 2.0range G, 3.Red 2G, 4.Fast Red E, 5.Azo Rubine, 6.Green S, 7.Quinoline Yellow S, 8.Patent Blue V, 9.Acid Violet 6B

Fig.3 AREEFOMAXT Ok (400-600 nm) (_EE&:9m %, FE:1254)
Max Plots (400-600 nm) of Standard Mixtures of Atrtificial Colorings (Upper: 9 Colorings, Lower : 12 Colorings)

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min

Fig4 EGREERAARSOESHEI OV
Contour Plot of a Standard Mixture of 21 Atrtificial Colorings
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SRS EE T DA (23M38)
“Nexera” (ICEBDEREEE DT

High Speed with High Resolution Analysis (Part 38)
Analysis of Artificial Colorings by “Nexera”

BIXRECRROSE®ESIZONWTIE, 7TV r—v a3V
—a2—ANo. L349TZTHITLE LA, ShIZWw-SZ25D
Emaifb = HfEL, BEEHLCY 27 4 “Nexera” 36 LU &

BEREEF1 2R35O
Analysis of 12 Artificial Colorings

12FEMHD 2 =L R ARG CRHZ DWW T Ao aiTnE
L7z, #4120, KiT1£2.6 nm® “Phenomenex Kinetex
C18” (1.9 ym®D V) v F I Ik 7O L fUBES I B 7
L L@ ThiA (BE)E0.35 nm) X8 72Core-Shell 7 5 4)
EHW, 7 FEAF = F 7 LA BiE “SPD-M20A” 12 &
DI E400 nm~700 nmD I K (MAX T Ty ) TE
=2 EfTWEL=,

Fig. NI BGE GBI 2B FHER AR (%550 mg/ LA
W) DA T LEEGHRT Ty b &, Table HTZ D)
MidefbERLE 3,

ARORTSAFIZ KD, 1253217 INICBiE S 5 Z & 8T
EFE L7, £/, 6HIOMDELIEAICBITEZHEE— DR
el ds KO — 2R A BIE (1 pLiEA) i, Table 212
INTEIICRAFTLE,

=5 ey AT 77 5 4 “Phenomenex Kinetex C18” A& 7z
HEE AT A 2T L9
K. Yamabe

Table 1 HHEH

Analytical Conditions

Column : Phenomenex Kinetex 2.6 um C18 100 A

(50mmL. x 3.0 mm 1.D., 2.6 um)
Mobile Phase : A; 10 mmol/L Ammonium acetate

B; 10 mmol/L Ammonium acetate / Acetonitrile = 1/1 (v/v)
Flow Rate :2.5 mL/min

Time Program

Column Temp.
Injection Volume
Detection

Flow Cell

: B Conc. 5 % (0.0 min) —

100 % (1.1-1.6 min)

— 5% (1.61-2.4 min)

* Mixer : 20 L

140 °C
:1pul

: SPD-M20A Max Plot 400-700 nm
: Semi-micro Cell

Table2 &REGBFH2EAOERMY (n=6)
Repeatability of 12 Artificial Colorings (n=6)

mAU

300 7g 11
200 9 12

100

0.0
0.00

T
1.00 min
300

400
500
600

700 : ‘
00 01 02 03 04 05 06 07 08 09 1.0min

WPeaks

1. Y4 (Tartrazine), 2. R2 (Amaranth), 3. B2 (Indigo Carmine),

4. R102 (New Coccine), 5. Y5 (Sunset Yellow FCF),

6. R40 (Allura Red AC), 7. G3 (Fast Green FCF),

8. B1 (Brilliant Blue FCF), 9. R3 (Erythrosine), 10. R106 (Acid Red),
11. R104 (Phloxine), 12. R105 (Rose Bengale)

Fig. 1 ARBEEBFH2EAND/AOT N SLBLUESRTOYME mg )
Chromatogram and Contour Plot of a Standard Mixture of

12 Artificial Colorings ( mg each)

Peak | Retention Time Peak Area
No. %RSD %RSD

1 0.103 0.117

2 0.069 0.161

3 0.047 0.289

4 0.068 0.219

5 0.091 0.116

6 0.057 0.203

7 0.066 0.170

8 0.056 0.206

9 0.021 0.073

10 0.034 0.117

11 0.032 0.140

12 0.037 0.148

mAU
750
500
.
250
| L \
0.0 V0 W
0.00 0.‘25 0.‘50 0.‘75 1.‘00 min
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Analysis of Artificial Colorings in Food

Table 1D 75Mr g2 &k D, Eit&ERD e A HIE L £ NARY LS —V —KLE L,
U7z, FEUES AR 2 — B A e — 213, 2he

mAU mAU
407 40
mF/‘-\e%k4 30T FI’AeUak1O HPeaks HPeak
30 1.04—=<%= reaxkll 4. R102 30 3.B2
0_5& 20+ 1o 10-R106 .
” 104
201 0.04 20+
0,
101 300 500 nm 300 500 nm 101
4
07“ L A A A B L A A | Oiwwww““““““““‘
0.00 0.25 0.50 0.75 1.00 min 0.00 0.25 0.50 0.75 1.00min
Fig.2 BRBPARBEEROIOYN/ ILELCRNRY ML (£ &Et A &)
Chromatograms and Spectra of Artificial Colorings in Food (Left : Pickle, Right : Candy)
BSREEH2IRS D3R
Analysis of 21 Artificial Colorings
i R— 2 DO HE BRIL2K 551, EHIZYRTENMA 72 A
m
BARR2URIZDONT, 7Yy MNEMGR ARG 552 150 ] 13, . 16,875 2 Max.Plot
LIZXD (Table 3), 253 LINIE W48 2L i TE % 100 5T | o o .
Ui 50{ 1234 f GJ
: 0 1 T T T T T T T
Fig. 312, MAX7 vy b B KUBEEDIO~Y T IL% 000 025 050 075 1.00 1.25 150 1.75 min
AU F. B R @R A450 nm, AR R @R L -
520 nm, FHERHERHE620 nmD I U7 [ S TLTE—2 201 ” 13 " Zﬂo 4500m
Al - ZDESIZ, T b HAF— T LA R 10 ‘ n
EIELE LY ﬁ@J:“)l , 7rl;:747l' k7 4%.14%; 0 Ll |
" s —_ . Sz i =N Pt = - T T T T T T T
TIE, SIS LRI R A B IRLTEREITAS D 000 025 050 075 100 125 150 195 tin
LW TEET, MAXT 2y hTlE, ©—220 (Orangell) & 50rr|AU
¥'— 221 (Patent Blue V) 2’#HZA D 9723, Fig. 412Xk 1011 920nm
512450 nm& 620 nmClEE W2 N SF DS HIE & A E R 25
HEhg, WAlsEmdT 5 EDFEETT, 01
0.00
Table 3 /&t mAU
Analytical Conditions 100 1
Time Program : B Conc. 5 % (0.0 min) — 100 % (2.5-2.7 min) 50 1
5% (2.71-3.5 min)
Detection : SPD-M20A 0 1 T T T T T T T ]
Max Plot 400-700 nm, 450 nm, 520 nm, 620 nm 000 025 050 075 1.00 125 150 175 min
*Z DA% ki Table 1AL WPeaks

1. Y4 (Tartrazine), 2. R2 (Amaranth), 3. B2 (Indigo Carmine),

4. R102 (New Coccine), 5. Y5 (Sunset Yellow FCF),

6. R40 (Allura Red AC), 7. G3 (Fast Green FCF),

8. B1 (Brilliant Blue FCF), 9. R3 (Erythrosine), 10. R106 (Acid Red),
11. R104 (Phloxine), 12. R105 (Rose Bengale)

13. Orange G, 14. Black PN, 15. Red 2G, 16. Fast Red E,

17. Azo Rubine, 18. Green S, 19. Quinoline Yellow S,

20. Orange I, 21. Patent Blue V

Fig. 3 AMBER2IEADILFIOx M54 (825 mg/L)
Multi-Chromatogram of a Standard Mixture of 21 Artificial
Colorings (25 mg/L each)

Fig.4 E—7208LU0E—721DZNRT ML
Spectra of Peak 20 and Peak 21
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High Speed with High Resolution Analysis (Part 7)
Analysis of Benzoic Acid, Sorbic Acid, and Dehydroacetic Acid

BROMAEYORHEHE] R g b #EO P A Hi e LT,
TEEE (FLYVYLA), YVIEVE (AVY L), T
Fapffigs b Lk EDRFR2ZHG ST T4,

ICERPO I NGRSO SHIEHPLCIZ K D iThbh
9,

BB OS5
Analysis of Standard Solution
Fig IS ZBEFM, VL vkEl X OF e F alEgo
WWAAERL T,
RRFE, VILE vkl XU T v F oo iER e
i (%510 mg/L) % Shim-pack XR-ODS (ki -{%2.2 ;2 m)
L MH A 7 £ Shim-pack VP-ODS (R 11%4.6 xm) THAT

Z 2T, #EEHLCY 2 7 4“Prominence UFLC” % &
OF s Sy B e EBE 7 9 4 “Shim-pack XR-ODS” %
T REFRE, VLY Uik, T N oo &l &
TR L E 9,

T.Yamaguchi

L 7=l % Fig.212, & 72% D5tiSeft % Table LR L £97,

Shim-pack XR-ODS &, Shim-pack VP-ODSIZ*f L T
1/20RED 5 7 &% FHOEEIRHRHE Y 2 892.465 (25 T
TSIk, GEEERH DD, 1Y 4 Z LD
P 2891 /51 F0MES 5 T & M TE L L7,

COOH (0] o]
CHs

HsC O e}

Benzoic Acid Dehydroacetic Acid

N _-COOH

Sorbic Acid

Fig.1 R&RTFHBH S DEEN

Structures of 3 Food Preservatives

Table 1 S5t
Analytical Conditions

Column : Shim-pack XR-ODS (75 mm L. X 3.0 mm L.D., 2.2 pum)
Shim-pack VP-ODS (150 mm L. X 4.6 mm L.D., 4.6 pum)
Mobile Phase : 5 mmol/L (Sodium) Citrate buffer (pH4.2) / Acetonitrile
=3/1(v/v)
: 1.0 mL/min (XR-ODS)
1.0 mL/min (VP-ODS)
Column Temp. : 40 °C

Flow Rate

Injection Vol. :4 uL(XR-ODS)
10 uL (VP-ODS)
Detection : SPD-20A at 230 nm

UV Cell : Semi-micro cell (XR-ODS)
Conventional cell (VP-ODS)

mAU Shim-pack VP-ODS (150 mmL. x 4.6 mml.D.)

50 1

0.0 25 : 5.0 75 10.0 125  min
L __
T
mAU Shim-pack XR-ODS (75 mmL. x 3.0 mml.D.) !
50 -
404
30 1
20 1
10 | 4/\\
R %
T
0.0 1.0 15 20 25 min
W Peaks

1. Benzoic Acid, 2. Sorbic Acid, 3. Dehydroacetic Acid

Fig.2 B&ERFEHRSKASDIAYNTLA
(_EBz:Shim-pack VP-ODS , T E&%: Shim-pack XR-ODS)
Chromatogram of a Standard Mixture of 3 Food Preservatives
(Upper:Shim-pack VP-ODS, Lower:Shim-pack XR-ODS)

LAAN-A-LCO59
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WS

Linearity
Fig.3!ZShim-pack XR-ODS % W =& B &, YL v
fets KO T & P o FHREMERAEE (%41.0~100 mg/L)

OMERERL L9, WTFhoORT & F5E (R2) 0.9999
L RIF BTN SE O E Lz,

1200000

49 Benzoic Acid
O Sorbic Acid
1000000 || A Dehydroacetic Acid

R?=0.9999

R2=0.9999
800000 [

Peak Area

2_|
600000 R#=0.9999

400000

200000

0 20 40 60 80 100 120
Concentration (mg/L)

WBER%

Repeatability

Table 212 [k IR EFRE, VILEViEBXUTFe P
Pif: e e A VAR (1.0 mg/L) % 53 Bt L 72 B D LR FEE
¥ KOV — 7 RO RZE (n=6) Z/RL £,

Table 2 B&RFHIHS NHERM4E
Repeatability of Retention Time and Peak Area of
3 Food Preservatives

Retention Time Peak Area
Compounds
%RSD %RSD
Benzoic Acid 0.035 0.68
Sorbic Acid 0.049 0.80
Dehydroacetic Acid 0.037 0.67

Fig.3 B4 (&1~100 mg/L.4 xLiTA)
Linearity (1~100 mg/L each, 4 uL injected)

WS RERFIK D3R
Analysis of Soft Drink
Fig.4!ZShim-pack XR-ODS % F\ > T i AR & AKX 2 47
frL7zfl&R L £, 53hstFidTable 1& R L TY .,
BRI IR TI0RFIZA/IR, x> 777 402 (4L
££0.2 pm) THMt%, 4 pLEEALE L=,

mAU

70 M Peak

] 1 1. Benzoic Acid
60
50
40
30

20

10

0

0.0 0.5 1.0 15 2.0 25 min

Fig.4 EREFIKODIOYNIF L
Chromatogram of Soft Drink

WEYT DS
Analysis of Pickle Squeeze
Fig 512t & o Mr L7zl &R L &£ 9. W &fhid
Table 1& [F] C CT9, Wm0 #ER IS RS AWE A& R
HUU KB TLORS IS, AT Fv 7404 (§L1£0.2 pm)
THAit%, 4 pnLEFEALE L7,

mAU
55

E H Peak
50 1. Sorbic Acid

457
40
35
30
25
20
153

0.0 0.5 1.0 15 2.0 25 min

Fig.5 E&®WADIOYN T L
Chromatogram of Pickle Squeeze
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High Speed with High Resolution Analysis (Part 8)
Analysis of Ascorbic Acid and Erythorbic Acid

BRICER IS E LTEA SRS 7 2L e ViR ZZTE, WEELCY 2 7 4“Prominence UFLC” & &
BXUTYV VLY VBOGSHEE LTE, 73 /b ST FHHILICE — F 77 5 4 “Phenomenex LUNA NHz" (ki
AT TCAANE 71 b= P )L /KRB &M A A DY T 3um) ZHVWAETZA L VEEBIUOT Y VILE Y
TRUKMEMR B 2 9~ 25 7 4 — (HILIC) £— FIZ W 0D VM5 53 Bt O AT & RS L & 9
K BHPLCHIAL FHHO ST FE 3, K. Watanabe, M. Bendo*

(XS HBERES —TIY—)

WEZEHB O S
Analysis of Standard Solution

Figl IZ7 2a e v, Y VLY ViEoEEmn v/v) WHERAEHOCTRE L, $ARNICZO2 4 LE EEA
LEd, LE L7,

FAINE U XU ) VLY VBEMERATEE (% ZD X 312, “Phenomenex LUNA NH2” CF/ 1££3 12 m)
20 mg/L) DMkl % Fig.2i=, Z D554l % Table 1i2 EHWE &L, BEX50mmD 5 A THEEEIRES 2 &
ARUET, &k, FHERAERIEZ T2 =M VLK (8/2 LGP =0 ad& 7925 Z L 2 D 9.

CH20H CH20H
HO — CH HC— OH !
O O W Peak
o o 25.01 1. Erythorbic acid
2. Ascorbic acid
20.0-
HO OH HO OH
Erythorbic acid Ascorbic acid 215.0
£
Fig.1 #E&s 10.01
Structures
5.0
Table 1 S5t
Analytical Conditions 0.0
Column : Phenomenex LUNA NH: 0.00 0.50 1.00 150
(50 mmL. x 3.0 mmLD., 3 um ) min
Mobile Phase : 50 mmol/L (Triethanolamine) phosphate buffer (pH 2.2)
/ Acetonitrile = 15/ 85 (v/v)

Flow Rate : 0.8 mL/min

Injection vol.  :2uL

Column Temp.: 40 °C

Detection : SPD-20AV at 240 nm

Fig2 7RILELEBLIOIVUVILELEOIAOYN L
(%20 mg/L,2 uLiEA)
Chromatogram of a Standard Mixture of Ascorbic Acid
and Erythorbic Acid (20 mg/L each, 2 uL injected)
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WEREE DS
Analysis of Low Concentration Standard Solution
Fig3 o7 2L VBB LT ) VLY VRFELERA
W (#%50.2mg/L, 2, LiEA) Ora~v &5 LERL
F9, 2O &L D IR L 72D ¥ — & mfi o B
(%RSD) 17 Z 2L VEL75%, =Y VILE V#1.39%
LD E L7,

0.40 W Peaks
1. Erythorbic acid
2. Ascorbic acid
0.304
1
2
20.20
€
0.10
0.00
0.00 0.50 1.00 150

min

WERHE
Linearity
Fig.4 12 0.2~100 mg/LIZH1} 3 7 22 )L ¥ Uil L O
T VILE VBROB G (BURIE O EEHER AV & 30l
DR LGHTL, 2DV — ks 54FK) 2Rl £3,
Moy & & 5% (R2) =0.9999 & RAT R BLERIEAG 6 &
L7z,

400000 I |
350000 — - -G - Erythorbic acid
300000 |- Ascorbic acid
8 250000
<C
X
3 200000
$ W%
150000
100000
50000 /é
o@‘f
0 20 40 60 80 100

Concentration (mg/L)

Fig.3 7XIVELVEBELUPIVVIECEOI/OYNI T LA
(%0.2mg/L,2 uLiEA)
Chromatogram of a Standard Mixture of Ascorbic Acid
and Erythorbic Acid (0.2 mg/L each, 2 uL injected)

WS RERFEK DO
Analysis of Soft Drink
Fig.5, 6 (2 i lRyEE AR D 3 il 278 U & 3. 7EE
BORA (¥ 2 Y A DR 3R TI0fE AL 7 & F =
M UIL/K (872, v/v) EWETIORSE IR, F 72 iEEOR

30.0

B Peak
2 2. Ascorbic acid

20.04

mAU

10.04

5.0

0.0 +———

0.00 0.50 1.00 1.50
min

Fig.5 ERERKIADIOYI LA (2 uliT A)
Chromatogram of Soft Drink A (2 uL injected)

Fig.4 EfRi% (0.2~100 mg/L,2uLiEA)
Linearity (0.2~100 mg/L, 2 uL injected)

B GRRASHIORE) (13K THRFAML 7 & = b Y L TG
W, ThEFhAr 7507402 (JLIZ0.2um) TH
MWETV, ZO2LATEALE L7,

30.0

W Peak
2. Ascorbic acid

25.01

mAU

0.00 0.50 1.00 150

Fig.6 EREBBDI/OYNITL (2 ulixA)
Chromatogram of Soft Drink B (2 uL injected)
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41 2,
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High Speed with High Resolution Analysis (Part 14)
Analysis of Lutein and Zeaxanthin

LFA4 vEBXUCETERS VF 03, £Mmmy (BE
R Thbd~v) —T—L FERIRICEETIhDZKST,
has /A4 FPO—-FTYT, Thoksyid, EFEENE
ML B2 MAE (AMD) O TPRHICEIRSH 5 & 5bH
nCTnEd,

WEEHH DS

Analysis of a Standard Solution

Figlich T4 v E¥T7FHFUrofEsRn L £9,
NS 20 I3 EE AL L 7o g R tRCTh D, —f%IC
WitHoa~< 275 7 4 — CTRAGHEEE S ITIE TR
BT, TITE, K/ —w;ﬁ*ﬁﬁb*ﬁ 'xibf x
HIZF b Fa 75V EMASZ &I , ERM =
U U COriikDRhEAL & 13D £ L7,

I 7U—j—»Fl*2ﬁﬁ%§ﬁ%ﬁ%'
EE L, #EBE#HLCY 2 7 4 “Prominence UFLC” ¥ X OF
T+ M EA X = F 7 LA BEsSPD-M20A% fiv 72 v 7 A
e TRV F rOMHIE TR L 9,

Y.Nakae

72, @& 5 4 “Shim-pack XR-ODS”  (hi
T1E2.2 ym) ZHWBRZ LK, IRV gFH
7 £ “Shim-pack VP-ODS” (ki 7{%4.6 xm) O 5yt % %
B OO MBI AL/ A RRET 2 2 LR TEE L,
Table UZ /3t &R L £ 3, REAFTIE, FER T
D7=DIZH T LPEFTREEMA T E T,

Zeaxanthin

Fig.1 IWF1> E7FYLF o OEER
Structures of Lutein and Zeaxanthin

Table 1 HAFEE

Analytical Conditions

Column : Shim-pack XR-ODS (75 mmL. X 3.0 mmlL.D., 2.2 um)
: Shim-pack VP-ODS (150 mmL. X 4.6 mmI.D., 4.6 um)
Mobile Phase : A : Methanol/Tetrahydrofuran/Water= 45/30/25(v/v/v)
B : Tetrahydrofuran
Time Program : (XR-ODS)
B conc. 0 % (0.00-4.50 min)—100 % (4.51-5.50 min)
—0 % (5.51-7.50 min)
(VP-ODS)
B conc. 0 % (0.00-15.50 min)—100 % (15.51-20.00 min)
—0 % (20.01-25.00 min)

Flow Rate : 0.8 mL/min (XR-ODS), 1.0 mL/min (VP-ODS)
Injection Vol. : 2 pL (XR-ODS), 5 uL (VP-ODS)

Column Temp.: 50 °C

Detection : SPD-M20A at 450 nm

Flow Cell : Semi-micro Cell (XR-ODS)

Conventional Cell (VP-ODS)

mAU Shim-pack VP-ODS (150 mmL. x 4.6 mml.D.)

2253
20.0 3
17.5 3
15.0
12.5
1003
753
5.0 3
253
003

2

00 25 5.0 75 10.0 125 150  min

mAU Shim-pack XR-ODS (75 mmL. x 3.0 mml.D.) '

22,54
20.04
17.5
15.0
12.53
10.04
7.53
5.0
2.5
0.0

00 05 10 15 20 25 30 35 40 45 min

W Peaks
1. Zeaxanthin (10 mg/L) 2. Lutein (10 mg/L)

Fig2 WA HLU0ET7XHFo0OyOVN T LA
Chromatograms of a Standard Mixture of Lutein and Zeaxanthin

LAAN-A-LC070
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WREHEIREMO T

Analysis of Dietary Supplement

Fig3lZili~ Y — I — L ¥ =% 2 a5 s (&
T o) OOl ER L E 9, Fig. 4130 i LB T Id
-—C.a_ <«— Tetrahydrofuran 10 mL
°
Figﬁﬁﬁ’%@%ﬁﬂ & %%ﬁﬁ]ﬁﬁ: ':F' BT D AT L <4— 3 % Pyrogallol-ethanolic solution 10 mL
<+— 1% NaCl 0.5 mL
ZEAME L-BRERLTHET, <«— 60 % KOH 1.0 mL
* 7~ , Flgm:,jé%ﬁwjﬁ%o)zkﬁiﬁﬁu f@}ﬁ-\‘ L 'ﬂ_o Saponification‘(BO min,70 C)
Cooling (5 min)
mAU <«— Ethyl acetate / Hexane (1:9) 15 mL
150 | <+— 1% NaCl22.5 mL
1 B Peaks Shaking‘ (5 min)
125 4 1. Zeaxanthin Centrifugation
2. Lutein
100 2 Aqueous (Lower layer)
] Supernatant (Upper layer) (D | <— Ethyl acetate / Hexane (1:9) 15 mL
75 Mixing (5 min) x2
] \
] Centrifugation
50 .
] Supernatant 2)
25
] 1
0 : vN Evaporation to dryness
E <— Tetrahydrofuran 10 mL
25 —— —— —— T T T -
00 1.I0 2.I0 3f0 4.I0 50 2 uL Injection to HPLC
min
Fig.3 REBEWBRARDIOVITLA Fig.4 BIEFIE
Chromatogram of Dietary Supplement Sample Preparation
Lutein
mAU
)
3
— Standard ©°
A
— Sample
— T T T
300 400 500 600
Zeaxanthin il 3
200 7,
« \
6~ —— Standard 2 250 ) ‘
— Sample 300 ‘
/ Intenisty
k. mAU
4007, Zeaxanthin ( )
Wavelength
(nm) 450
500
550
—— T T
300 400 500 600
Figs LTI BEUETEHLFLDINTMY Fig.6 SREMMRROD=RITRR
Spectra of Lutein and Zeaxanthin 3-D Plot of Dietary Supplement
[ k]

1) WMHREAHARRS N Y & — 1 AGE1 HARMEERD & i~ = 2 7L O

2) VLISER -

R = L RIG LR A TR T, 49,100 (2003)
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AR FEICRELREHRDICA (Z2dD10)

giaivte=

INDOEEDR

Application of Evaporative Light-Scattering Detector (Part 10)
High Speed Analysis of Glucosylceramide

WSRO LTI XTI PIE, RER, 7 re—
SR EDIEHANRE XN TED, LS TV XV M
EUZES WS NTHE T,

WEZEBRERDOSH
Analysis of Standard Solution

Fig. 112, kHIRZ a5 3 FEK ST ORER AR
LEd, ZLai)ltIINE, ZLa—2ck TIPS
L7274 THEIRED —FC, HWIRMEEIZEAERAL
728, HPLCOMT CIEZEFiEL ds H 5 T3

BT, HEESHT “Shim-pack XR-SIL” (ki v
£ 2.2 pym) AW, raakiisl & —IL/RKEAWRIC
KB 77V MEHEREICKD ST LE L7z, Fig. 212, 7
NN Y T I FEEHERE (500 mg/L, 270 TRILL/ AKX ) —
=2/1I8H%) Do~ 2T L%, Table UZZ DM &t
ERLET,

Table 1 A&
Analytical Conditions

Column : Shim-pack XR-SIL (75 mmL. X 3.0 mm I.D., 2.2 pum)
Mobile Phase : A; Chloroform
B; Methanol / Water =95 / 5 (v/v)
B Conc. 1 % (0.0 min) — 25 % (3.0 min) — 90 % (4.0 min)
— 1% (5.0 min) — 1 % (8.0 min)
Flow Rate :0.8 mL/min
Column Temp. :35C
Injection Volume : 1 pL

Detection :ELSD-LTI
Temperature :40 °C
Gain 16

Nebulizer Gas : N,
Gas Pressure : 350 kPa

ZZTCiE, ZAFCHGELE AR “ELSD-LTI " % & & &
LCY 27 4 “Nexera” IZEfE LT, 7YXV b LTy
Lt T I POEEGATELT - 72 6% ZHIT LT,

H. Terada

Fig. 1 KEEINLAVILEFIR (THKH) DEER
Structure of Glucosylceramide from Rice (Major Compound)

mV

60{ MPeak
1. Glucosylceramide

|
50/ \
40/

30+

201

104

00 05 10 15 20 25 30 3.'5 4.0
min

Fig.2 REFRINIAVINETINEERD IO T4 (500 mg/L, 1 uLiEA)
Chromatogram of Glucosylceramide from Rice (500 mg/L, 1 pL injected )

LAAN-ALC125
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WRER WERM
Calibration Curve Repeatability
Fig. 312, L)Lt 5 3 FIEUEH20~1000 mg/LT Table 212, Z L)Lt 5 3 FEEUERK200 mg/LIZ&k3
TER L =4 RLEd, ELSDOLZFEY ZiE, AL E— O EAER 2 (n=6) Z/RLE 3,
7B w0 UCHE B BIRIG & T 5728, B st i3 xf P u—
N et ety — N e ) able - I}
Bervay PLUOERISHOGE T, &k, SR, Mtk Repeatability of Peak Area
FEAICIZ L 3L 25 I RHERKRD2 DD — 71 A G i No. Poak Area
ZHWE L=, 1 st 51,223
N 2nd 50,412
Ln (E#) 3rd 48,021
4th 49,716
12.5 1 5th 47,799
6th 49,822
10.04 Average 49,499
RSD(%) 2.715
7.5
5.0
257 R= 0.9994
0.0 : .
0.0 25 5.0 Ln(GBE)
Fig. 3 1REif

Calibration Curve
WKEBERTINAVIVESINEFT T TUA DGR
Analysis of Dietary Supplement Containing Glucosylceramide from Rice

KSR LTI S IFAEHEINTOSHIRY T U AV FDO S EfTVE L2, Fig. ACHAWPETES, Fig. 5(c2a~b
PSS L ERNLUET,

mV
| Supplement (Three Tablets) 451 BWPeak
\1, 1. Glucosylceramide
401
Milling
\1, <€—— Chloroform / Methanol 35]
Sonicate (5 min) =2/10M)
J 301 1
Centrifuge (14000 rpm) 10 min \
\1' 251
‘1’ 151
Filtrate (0.2 pm)

J 10
Dilute —‘/\J
\1, <€——— Chloroform / Methanol 57

=2/1(/v)
Inject to HPLC 1 pL 01

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 min

Fig. 4 RiaLIE Fig.5 #7UXhDIAOTKNI L
Sample Preparation Chromatogram of Dietary Supplement

(&% k]
M. Kashima, K. Nakagawa, T. Sugawara, T. Miyazawa, C. Murakami, R. Miyashita, J. Ono, F. S. Deschamps, and P. Chaminade: J. Oleo. Sci., 51, 347-354 (2002)
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“Nexera” C:J:Z; A >k I/Z/\“i cO—JL DD

High Speed with High Resolution Analysis (Part 35)
Analysis of Resveratrol in Wine by “Nexera”

LZNRZ PO —)LZHEY Tz /=L D—FiTHD, KEH
REHUCXSTA MRS SN, EEHEh 5T 74
FFLFIUTE, LANRT b B bEfH o, %
WAL E R HHFXNh Tk, ERICHEIh TS
AT, WAETIX, BEA ST Tl {LBES IS S RN X

WEEEHBOS
Analysis of Standard Solution
Fig. 12, trans-L A XF b —)L 35 K Wcis-L AT ha—)L
OREERAERLE T, WO SHOCM A FTHET T,
Fig. 212, trans- 38X Ucis-L AT b1 —)L*EEAEIR A VA
W (£25 mg/L, 50 % A K —ILVENE) %1 nliE A L7 4

NTCET,

ZZTiE, HEdiiAora~ 257 “Nexera” 5L U
R AR A “Prominence RF-20Axs” & W27 T 4 ~
DL ZART ba—IL OB SRS E ZHEIT L E T,

Y. Hirao

W%, Table UZZDo3thist AR LE S, Kok ftick
5 AT LAMEIR IR K75 MPaTL7z, &, SnlH
WE L7z “Shim-pack XR-ODSII” Diif (%100 MPa T3,

KeisRORERE I T Dtransth B EENTOE T,

HO

HO

= A~z

Q oH trans - Resveratrol

H Z ‘
O OH cis - Resveratrol
HO

Fig. 1 trans-B & Ucis-LANZ hO—ILDIEE
Structures of trans- and cis- Resveratrol

OH

Table 1 STt
Analytical Conditions

Column : Shim-pack XR-ODSII (150 mm L. x 2.0 mm L.D. 2.2 um)
Mobile Phase 1A 0.2 % Formic acid - Water
B : 0.2 % Formic acid - Acetnitrile
: B Conc. 23 % (0.00 min) — 26 % (1.00 min) — 40 % (2.50 min)
— 100 % (2.51-4.00 min) — 23 % (4.01 min)

Time Program

Flow Rate :0.7 mL/min

Column Temp. :60°C

Injection Volume : 1 uL

Detection : RF-20Axs Ex. at 300 nm, Em. at 386 nm
Cell Temp. :20°C

Flow Cell : Semi-micro Cell

mV

HPeaks
200': 1. trans-Resveratrol
2. cis-Resveratrol

175
150—2
125—f 1

100—2 5

50

25

0

-26 +————
0.0 1.0 2.0 min

Fig. 2 trans-H&Ucis-LANS hO—ILDIAR N1
(%25 mg/L, 1 uL3EA)
Chromatogram of a Standard Mixture of trans- and
cis-Resveratrol (25 mg/L each, 1 pL injected)

LAAN-ALCT19
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BE/VRRADORR
Effect of Cell Temparature Control
—RECHDCR AT, W ERICERO B R 23K
YEBZZEnMENTNE T, Fig. 312, trans- K Veis-
AN T ba— L FEUHEE IR (51 mg/L) D3 tiic ki) 3,
RF-20Axs®D E L E & ¥ — 2 H il (BOCME) OE%R %
NI

trans-L AT b —)LClE, RILIRE 20 TH 530 C
I EAT 52812k, =218 %Ik LT E g,
ZDXS Bz TIE, RF-20Axs?D YL iR e %
HWaZEiokd, EWMZEHNIEEINAOREDE WS
M FTHEE 2 D F 7~

uv

5000
4500
4000- __—20°C

3500- ___-30°C N
3000
2500 _—
2000

40 °C

15007

1000

500
0

o
1.50 1.75 2.00 2.25 2.50 .
min

12000 - = == === e e m oo

9000
©
4
<
« 6000
<
o
o
3000f - ------------------
—@— trans-Resveratrol
—O— cis-Resveratrol
o 1 1 1 1 1 ]

15 20 25 30 35 40 45
Cell Temperature (°C)

Fig.3 t/ILEELE—vEEDRERF

Relationship between Peak Area and Cell Temperature

W71 DB
Analysis of Red Wine
BOMGRATHRIA Do AEiT VN E L2, Fig. 41,
AORHITABE FE %, Fig. SICHTABIL 72/kv4 v ra~
7T LERLET,

Sample 5 mL

Adjusted to pH2

by adding 0.1 mol/L HCl
4——— Diethylether 5 mL

Mixing 5 min

r""""'L""""1

Aqueous Organic Phase
(lower) (upper)

Evaporate to dryness
4— 50 % Methanol 1 mL

Filtration (0.2 pm)

1 uL injection

mV

50

40

30

20

e

10

Sample

-
N

Standard (5 mg/L)

vl b b v v b b b b bvnay
N

min

[=)
=)
-
o
N
o

HPeaks
1. trans-Resveratrol 2. cis-Resveratrol

Fig. 4 &FEiig
Sample Preparation

Fig.5 #FKR7A4>D7AYNI T4
Chromatogram of Red Wine
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HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
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SRS BE T DA (Z23MD40)
“Nexera’ ICLBBEIEER, XULAYR, XJLFFRORR

High Speed with High Resolution Analysis (Part 40)
Analysis of Nucleobases, Nucleosides, and Nucleotides by “Nexera”

PEIEIE, HEFEE - B - DAB» KD X7LFF R AR
IZATNUAEE THZA S 72K GE 7 T TH O, ARNTHER
TEMAEHES KT E LCEHETY, Zofh, MEBEE(LEY
Th BRI, XV A T F, XL FREERNTHA
xR AEFbE T,

WRERIER, XTULA RO

Analysis of Nucleobases and Nucleosides

IR ISRy (7F=y, 7=y, 9, F3I,
V) RO VX T RERGY (TT VY, TTIVY, T
Dy, FIVY, TFIV)ICONT, 10K IR TERER (%
BT IR E10 meg/L) ZFHBIL, #5410 K T 1.7 pmdD
“Phenomenex Kinetex C18” (100 mm L..X2.1 mm 1.D.)
EHWTOMNM AT WE LA, &3, “Phenomenex Kinetex
C18” (Ri7£%1.7 nm) i, 1.25 pm®DV YU » F27020.23 pm
DL fUHEN A f5 A X8 72 Core-shell 7 74T,

Fig. USIRA U] nLAEA L= 0~ b7 7 4%,
Table 1iZZ DM setb 2R L £ 7

KMok, avNv e a L T30 L
T2 TR A1/710 (359) IZJEMfH T2 2 &R TEE L,
K, ASHHUZBII% Y 2T AERMIEIZRITE MPaT L7,

Table 1 A
Analytical Conditions

ZZTiE, MERLCY 2T 4 “Nexera” 38 K U B E 47
Bt 7 5 4 “Shim-pack XR-ODSII” #5 X OF “Phenomenex
Kinetex C18” % JH\ 7= 4% {2 B ML W1 O iS5 5 M 74 &
NS BTl A 2/ L& 3

Column : Kinetex 1.7 um C18 100 A (100 mm L. x 2.1 mm L.D., 1.7 um)
Mobile Phase  :200 mmol/L Sodium perchlorate,
100 mmol/L (Sodium) phosphate buffer (pH=2.1) aq.
Flow Rate 0.7 mL/min
Column Temp. :40°C
Injection Volume : 1 uL
Detection : SPD-20AV at 260 nm
Flow Cell : Semi-micro Cell

K. Tanaka
mAU
40
] 4
35 ]
] 2
30 7
. 1
25 ] 3
] —5
20
] 6 7
15 8
] y
10 9
1 10
5]
N i
] T T T
0.0 1.0 2.0 min
HPeaks
1. Cytosine, 2. Uracil, 3. Guanine, 4. Adenine, 5. Cytidine,
6. Uridine, 7. Thymine, 8. Adenosine, 9. Guanosine, 10. Thymidine

Fig. 1 BEEEBLUXILAYROIAY N T4 (£10 mg/L)
Chromatogram of a Standard Mixture of Nucleobases and
Nucleosides (10 mg/L each)

) AEDRHEH T — 2 D X512, KRIFWKRLI00 %F /232 AUSEOHDKOBEIHZ 256, —HREEIEHRMEE L72BR, fRivkefs b 352 L
BHVEY, ZOBREYI 20, SIS TIRFERWE RN 2 ST (5] : AR/ 72 =1)r=1/1) TEBL B e eH#EoL
9, F72, PSRRI IRLI2ER <525 E128, FROBEIH THRGFL T ZE 0,

LAAN-ALC129
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BWATPRSEME D3

Analysis of ATP-related Compounds

ATPRIEW RO 7y (e RFH v FY, 4>, IMP, AU
AMP, ADP, ATP)*IZDWC, A RMERG (%57 i 307
910 mg/L) #FHBIL, » 5412k F1£1.6 pm® “Shim- ] ]
pack XR-ODSII” (50 mm L.X2.0 mm 1.D.) % T4t 257
TV E Lf:o 20;
Fig. 210 ABEUETR]L pnLAVEALZZ27 0w N5 L%, ]
Table 21 h%o)ﬁ*ﬁ%fq:/lfbij—o 15;
AWz LD, TV RS g FIL G C255 R L 1
TS TR 41/10(2.5%3) (i 45 Z & TEH Lz, 10
] 4
ks, ASHNZB S A7 AFHFIEIEAI83 MPaT L7, ] ?
5*: 2 5
Table2 HHfrgtt i /\ 8
Analytical Conditions O
Column : Shim-pack XR-ODSII (50 mm L. x 2.0 mm L.D., 1.6 pm) R A F
Mobile Phase  : 100 mmol/L Phosphoric acid, 150 mmol/L Triethylamine aq. 0.0 05 1.0 1.5 2.0 min
/ Acetonitrile =100/1 (v/v) BPeaks
E';’IVJ;‘: tﬁemp_ jiﬁ%”mm 1. Hypoxanthine, 2. IMP, 3. Inosine, 4. AMP, 5. ADP, 6. ATP
Injection Volume : 1 uL
Detection : SPD-20AV at 260 nm Fig.2 ATPEIEMEN IO NI TL4
Flow Cell : Semi-micro Cell Chromatogram of a Standard Mixture of ATP-related Compounds
WXL FFRDS
Analysis of Nucleotides
X LA F 18k (AMP, ADP, ATP, GMP, GDP,
AU
GTP, UMP, UDP, UTP, TMP, TDP, TTP, CMP, 35rr1
CDP, CTP, IMP, IDP, ITP) ¥*IZDWT, IRAIEUERE (&% 1
NN - 3071 1
A7 IR EE AR50 me/L) AFHBIL, K&X200 mmdD &5y ik FH ]
“Shim-pack XR-ODSII” (200 mm L.X2.0 mm IL.D. %7 25 5
%2.2 p.m) é—ﬂ%n YO EITOE L2, 1 4
201
Fig. 3IZRA MU pLAEA LA U< L7 T 4%, 0
Table 3¢ h%o)ﬁj\*ﬁ%ﬁ:%d\‘bi"ﬁ 15
RAMGMZ LD, T 51885 O i & 5 e 3 Al Ay mf .
ELADE LIz, A, AGHICIB Y 27 ALHTEIEH 10
78 MPaTL 7z, 5
Table 3 SR 0 N
Analytical Conditions ]
. L S e s B S A B
Column : Shim-pack XR-ODSII (200 mm L. x 2.0 mm 1.D., 2.2 pm)
Mobile Phase  : A:100 mmol/L Phosphoric acid, 150 mmol/L Triethylamine aq. 0.0 50 10.0 150 min
B: Mobile Phase A / Acetonitrile =90/10 (v/v) HPeaks
A/B:98/2.(V/V) 1. CMP, 2. UMP, 3. CDP, 4. GMP, 5. IMP, 6. UDP, 7. CTP, 8. GDP,
Flow Rate :0.6 mL/min 9. IDP, 10. AMP, 11.TMP, 12. UTP, 13. GTP, 14. ITP, 15. TDP,
Column Temp.  :50°C 16. ADP, 17. TTP, 18. ATP
Injection Volume : 1 pL
Detection : SPD-20AV at 260 nm Fig.3 XZLAFROIOTNISL
Flow Cell : Semi-micro Cell

Chromatogram of a Standard Mixture of Nucleotides

3% AMP : Adenosine 5 -monophosphate, ADP : Adenosine 5" -diphosphate, ATP : Adenosine 5’ -triphosphate, GMP : Guanosine 5’ -monophosphate,
GDP : Guanosine 5’ -diphosphate, GTP : Guanosine 5 -triphosphate, UMP : Uridine 5" -monophosphate, UDP : Uridine 5 -diphosphate, UTP : Uridine 5 -triphosphate,
TMP : Thymidine 5" -monophosphate, TDP : Thymidine 5 -diphosphate, TTP : Thymidine 5 -triphosphate, CMP : Cytidine 5" -monophosphate,
CDP : Cytidine 5 -diphosphate, CTP : Cytidine 5 -triphosphate, IMP : Inosine 5’ -monophosphate, IDP : Inosine 5" -diphosphate, ITP : Inosine 5 -triphosphate
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SRRSO DIEA (2D 2)

KEhAV T IR

> D5

High Speed with High Resolution Analysis (Part 2)
Analysis of Isoflavones from Soy

KAV 7 IRE, K, FRICKEMFIZLZL &F
N 3t <c, KAy chs 2 bar Il
7 x A3 2 & TiIEH ST g,

WEEROT R

Analysis of Standard Solution

SHBET L72A Y T IRVYIRS (4 Vv, =
2Fy, SUZIALEA DY, ALY TF Ly, ¥
U= ZAFY, XA XA Y, F=2AF4 V) fEdE
% (#35mg/L) % Shim-pack XR-ODS (LE) &MH A
7 4 Shim-pack VP-ODS (FE%) TH#r L 721 % Fig.11
& 72 % DMt % Table LIT/R L £ 5,

Shim-pack XR-ODS T, FE@EIH#RHEE % Shim-pack VP-
ODSDRBSFICEHO THMTHZ L IckD, &btz ik
HOD1H A DI &K1/ 71258 2 2 & BT
TE L7,

Kk, ThoHA Y 758 YOREERE2XEFig 22/ L
9,

Table 1 &M
Analytical Conditions

Column : Shim-pack XR-ODS (50 mmL.x3.0 mmI.D., 2.2 um)
Shim-pack VP-ODS (150 mmL.x4.6 mml.D., 4.6 um)
Mobile Phase : A; 0.1% Formic acid -Water
: B; Acetonitrile
Time Program : [XR-ODS]
B Conc.15% (0 min)—23% (2 min)
—75% (2.3-2.5 min) —»15% (2.51-4 min)
[VP-ODS]
B Conc.17% (0 min)—20% (7 min)
—70% (18 min) —17% (18.01-28 min)
: 1.5 mL/min (XR-ODS)
1.0 mL /min (VP-ODS)
Column Temp.: 40°C
Injection Vol. : 4 uL (XR-ODS)
10 uL (VP-ODS)
: SPD-20A at 254 nm
: Semi-micro cell (XR-ODS)
Conventional cell (VP-ODS)

Flow Rate

Detection
Flow Cell

ZZTiE, EsEsEE TS MERE 7 7 4 “Shim- pack
XR-ODS” #7242V T 5KV T1RDO—K 5% 2
ML Ed,

A.Yamamoto, T.Yamaguchi

mAU
4007 shim-pack XR-ODS 7
200 ] )
6
34 5
o] —
0.00 0.50 1.00 150 200 __--Z50 min

mAL L
400+ Shim-| pack VP-ODS

200

OMMM

0.0 2. 5 5.0 7.5 0.0 25 5.0 17 5 min

W Peaks
1. Daidzin, 2. Genistin, 3. Malonyldaidzin,
4. Malonylglycitin, 5. Malonylgenistin,
6. Daidzein, 7. Genistein

Fig.1 AYISRLT7TERA DO T L (£35 mg/L)
Chromatograms of a Standard Mixture of 7 Isoflavones(35 mg/L each)

LAAN-A-LC048
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CH20H CH20COCH2CO0H

OH

Daidzin Malonyldaidzin
CH20H CH20COCH2COOH
0. 0.
O (0]
OH OH
OH
Genistin

CH20COCH2CO0H

Malonylglycitin

Genistein

Daidzein

Fig.2 AVITRUTHADWEER

Structures of 7 Isoflavones

BERDOSHh

Analysis of Foods
Ko fhh (Bak, e, ©F¥L) %Fig.30 T THiL
P& 47y, Shim-pack XR-ODS % FHW T & & 7 Bt o A L
7=1 & Figd~61= 7R L 9. SMrdeffidTable 1& [ LT,

Sample 0.25 g

[ Water/Ethanol=3/7(v/v)12.5 mL

Stir(30 min)

o

Centrifuge(3,000 rpm, 15 min)

Supernatant

Filtration (0.45 pum)

4 ulL Inject to HPLC

Fig.3 S¥Haiwse
Sample Preparation

mAU

200

1004

0.50 1.00 1.50 2.00 2,50 min

M Peaks
1. Daidzin, 2. Genistin, 3. Malonyldaidzin,
4. Malonylglycitin, 5. Malonylgenistin,
6. Daidzein, 7. Genistein

Fig.4 BEEHOIOYNIFL
Chromatogram of Soybean Flour

mAU

204

0<

0.00 0.50 1.00 1.50 2.00 250 min

W Peaks

1. Daidzin, 2. Genistin, 3. Malonyldaidzin,
(4. Malonylglycitin), 5. Malonylgenistin,
6. Daidzein, 7. Genistein

Fig.5 BRIEDZOATRIS L
Chromatogram of Miso (Soybean Paste)

0.50 1.00 150 2.00 250 min
W Peaks

1. Daidzin, 2. Genistin, 3. Malonyldaidzin,

4. Malonylglycitin, 5. Malonylgenistin,

(6. Daidzein), (7. Genistein)

Fig.6 ZIOIV/AYNFL
Chromatogram of Soymilk
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SRS BT OIS (2D 3)
AVFFITF—FEBSEOC T O
High Speed with High Resolution Analysis (Part 3)

Analysis of Isothiocyanates and Sinigrin

DI, 25 LEOT T 7 F Mz EEN S 4 VT
Fo 7 — M, ZOVREEHCTRCEM2EE SR
TwEd, W, ITh oKk, PR L EORE
& UTHAEL, B3R I v v — ¥ kK 0 ks fii
T2\ B LRI OB E R I LT vV F X > 7 ) —

& UTEEEd 2 Z &6 T ET,

Z ZTlE, #EMLCY X 7 4 “Prominence UFLC ¥ K&
O B ESTEE SPERE 77 5 4 “Shim-pack XR-ODS” %
72, BEOHDA VFF T — B XU ZOREN
HCbERCH B =2 v ORI A2 TR L £,

J. Masuda

BAYFFIT7FH— NEOGEE (55 LEREK)

Separation of Isothiocyanates (Comparison of Columns)

AV FF 7 — MK (Figl) OEE-H7z-57C,
IRV Y g3 FILH T L“Shim-pack VP-ODS” Cki+f%
4.6 ym) &“Shim-pack XR-ODS” (Ki+%2.2 ym, # 7 &
R E75mm&50 mm) %L 7=l & Fig.2i2, ZD5hr
Sty Ak~ —PTablel IZ/R L £ 97,

B¢ (VP-ODS), #f¢ (XR-ODS, 75mm) O~ b
77A%%@Ték WK TR TA I T LEHND

CAT K D PR A MR U/ £, 1/4F8)8 ISR R
PNHEETH D Z b ., £72, TH XRODS,
50mm) D2 v b I LIRENSK512, BILE
XAEBMLITHILITKD, 57428 7EENITREL /&
DET., ZOHE, 4.6 mb TS T LI TYTIRE
IZHFREHES B RETH D, DO E— 23t T Th B
EHIrEhE g,

R-N=C=S
CH2CH=CHz R:
_ A= CHsCHe- Ethyl Isothiocyanate
9§~ C=NOSOK CH2=CHCHa2- Allyl Isothiocyanate
CHsCH2CHz-  n-Propyl Isothiocyanate

CH20H

Q—CHzCHz— 2-Phenylethyl Isothiocyanate

Q_ Phenyl Isothiocyanate

Sinigrin Isothiocyanates

mAU Shim-pack VP-ODS (150 mmL. x 4.6 mml.D.)
8 1 < peak 5>
RT = 16.28 min, N = 11706
6 2
3 4
4 5

mAU, Shim-pack XR-ODS (75 mmL. x 3.0 mml.D.)
15.0 1 < peak 5>
12.5 1 2 RT = 3.87 min, N = 11468

00 05 10 15 20 25 30 35 40 min

mAU: Shim-pack XR-ODS (50 mmL. x 3.0 mml.D.) i
15.0 1 < peak 5>

1254 2 RT =2.21 min, N = 7265
10.0 4 5

0.0 05 10 15 2.0 2.5 min

W Peaks
1. Ethyl Isothiocyanate (10 mg/L)
2. Allyl Isothiocyanate (10 mg/L)
3. n-Propyl Isothiocyanate (10 mg/L)

4. 2-Phenylethyl Isothiocyanate (5 mg/L)
5. Phenyl Isothiocyanate (20 mg/L)

Fig.1 AVFFIT7F—MESLVY =) DiEERX
Structures of Isothiocyanates and Sinigrin

Fig.2 XR-ODS&VP-ODS A5 LD EEE
- AIFALTF—NEDOIOYNT T -
Comparison of the XR-ODS column with the VP-ODS column
- Chromatograms of a Standard Mixture of 5 Isothiocyanates
Upper : VP-ODS(150 mm) Middle : XR-ODS (75 mm)
Lower : XR-ODS (50 mm)

LAAN-A-LC053
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BHOSCHhDAVFFIT7F— REED Z T 2 OREFSH

Simultaneous Determination of Isothiocyanates and Sinigrin in Japanese Horseradish.

“Shim-pack XR-ODS” (50 mm) 7 F> 7z &5y e 511
LD, BbEOCRIcEEFhs AV F AT — ML,
REW LEWATH 5 =2V~ (Fig.1) DRI %
fTOWE L7, =20 VI3BAKERRNZ L0657 T A
ISR S D -0 BEIH A L d 52 L 812, 4V F
F TS — PHEFRG AT S 72T P v A
EHAWE L, &k, =27 vOmtIERIZ230 nm &
L, ghic o4 o 7a s 5 L 2HWTA VY FA S 75—
FEOBEIEETH 5240 nmIUI Dz F L7z, PEUER
WD M5l % Fig.312, 53 Mrgefk%#Table2 IR L 97,

bEUHIZHEENS > =20 Vi, KEMA S &Mk
OMRERZY, FIZT VAV FAT T F— b AGEEL £9,
TR DRI H S TR AN A 72, B XOKEMAZ
T 72t SRBIE L THh 6, TR Ttz ir -7z
R (Figd LB m#k, TR 5ORllaEss) &bz e,
=N YBIOTIAAVFEA VT I - FOE -
FENZEL L TWBZ b ET,

Table 1 ##%H (Fig. 2)
Analytical Conditions (Fig.2)

: Shim-pack VP-ODS (150 mmL. X 4.6 mm L.D., 4.6 um)
Shim-pack XR-ODS (75 mmL. x 3.0 mm L.D., 2.2 um)
Shim-pack XR-ODS (50 mmL. x 3.0 mm L.D., 2.2 um)

: A'; 10 mmol /L (Sodium) phosphate buffer [pH 2.6]
B ; Acetonitrile
A/B=1/1(vlv)

: 1.0 mL/min (VP-ODS, XR-ODS 75 mmL.)

1.2 mL/min (XR-ODS 50 mmL.)
Column Temperature : 40 °C

Column

Mobile Phase

Flow Rate

mAU
80 1
70 2
60
50
40 4
30
20+
104
0_
-104
-20

T T T T T T T T
00 10 20 30 40 50 60 7.0 80 min

56

M Peaks
1. Sinigrin (90 mg/L)
2. Ethyl Isothiocyanate (60 mg/L)
3. Allyl Isothiocyanate (60 mg/L)
4. n-Propyl Isothiocyanate (60 mg/L)
5. 2-Phenylethyl Isothiocyanate (30 mg/L)
6. Phenyl Isothiocyanate (120 mg/L)

Fig.3 AVFALTFH—MEES =T DUATIN T L (IZHERFR)
Chromatogram of a Standard Mixture of Isothiocyanates and Sinigrin

Injection Volume ;10 uL
Detection : SPD-20A at 240 nm
Flow Cell : Conventional Cell (VP-ODS)
Semi-micro Cell (XR-ODS)
Table2 5%t (Fig.3, Fig.4)
Analytical Conditions (Fig.3, Fig.4)
Column : Shim-pack XR-ODS (50 mmL. x 3.0 mm L.D., 2.2 um)
Mobile Phase : A’; 10 mmol /L (Imidazole) phosphate buffer [pH 2.6]

Gradient Program

Flow Rate
Column Temperature :
Injection Volume
Detection

Flow Cell

B ; Acetonitrile

:0  min. to 1.5 min. (B 0 % hold)

1.5 min. to 2.0 min. (B 0 % — 50 %)
2.0 min. to 7.0 min. (B 50 % hold)
7.0 min. to 9.0 min. (B 0 % hold)

: 1.2 mL/min

40°C

10 uL
: SPD-20A at 230 nm (0 min. to 2.4 min.)

and 240 nm (after 2.4 min.)

: Semi-micro Cell

mAU
40 2

30 +

20

10+

0
-10 4

T T T T T

00 10 20 30 40 50 60 7.0 80 min
mAU

50 2
40
30
20
104 i
0
_10.‘

—_

00 10 20 30 40 50 60 70
W Peaks

1. Sinigrin

2. Allyl Isothiocyanate

80 min

Fig.4d #baU0rOvhI 74
LERUKAINER, TERIKFMS2#
Chromatograms of Japanese Horseradish.
Upper : Just immediately after adding water into the sample
Lower : 5 minutes later after adding water into the sample
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SRS DICA(ZD10)
BHEER OB

High Speed with High Resolution Analysis (Part 10)
Analysis of Organic Acids

—iZ, HPLCIZ &k % frahth OHF MR (KRR ) T 2T, W — F B WO R A O 22
AT, A VPR E - R ERZ I T ARG LCY¥ 2 7 4 “Prominence UFLC” 12 & % A0 i
HBrfAAbE T ESHOLSNETA, Do s Sy Bty A THREST L £,

LS BHETIXRAERH D £9, M. Ogaito

WRERAF O

Analysis of Standard Solution

B < A AR E DA EmIERS S <, B 5

LIRS & 1 3 1SR & U CARWETED 54 I 3 4% mAY
TWH D ET0, A ZOLS ABRBHTIES ) H R o] o
Wik A 7 LD AERREIZ A £9., 22T, Shlid -] .
Mt s T2 FE v v 22 L TRIEILAY o R % 5m
HBEE I, KIEHEDADBEIHITOMM AN % 50 72 &
ODS# 7 4 “Phenomenex Synergi Hydro-RP” (fi 1% 57 3
25um) ZHOTHRETEITVE L7, 4
Fig UTHBREMERAW (¥, v o vk, ffk, < 37
A ABER100 mg/L, REHHCHEL) 4 LEFEA Lz T o]
v N5 L%, £/-Table USZ DA% ERL £9, %
FEIH & U CRERME 0 ABRSEEE & VT, 25514210 nm
TR & Ute, ASHIAIET, 2o i 4255 LIk IR e

0.00 025 050 075 100 125 150 175 min

255 Z L nRE T,
B Peaks
1. Formic acid, 2. Malonic acid
Table 1 &M 3. Acetic acid, 4. Citric acid

Analytical Conditions

Fig.1 BREIESEARSDIOYNISL (F100 mg/L,4uliEN)
Chromatogram of a Standard Mixture of 4 Organic Acids
(100 mg/L each , 4 uL injected)

Column : Phenomenex Synergi 2.5 tm Hydro-RP 100 A
(100 mm L. x 3.0 mmI.D., 2.5 um)

Mobile Phase  : 10 mmol/L (Sodium) phosphate buffer (pH 2.6)

Flow Rate : 0.8 mL/min

Column Temp. :30°C

Injection volume : 4 L

Detection : SPD-20A at 210 nm

Flow Cell : Semi-micro Cell
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WEREE DS
Analysis of Low Concentration Standard Solution
Fig 2 ICAMIRIEHMERAWE (XRR, ~ v VR, Bk, <
Z A5 mg/L, BB THE) 4 LEEALL 7 OY
NI AERLET, ZOH ALK L ZERO ¥ —
2RO B (%RSD) 3 & 1.7 %, ~u VE 1.6 %,
B 1.9 %, < ZAM21%TL=,

EfRE
Linearity
Fig.3 12 5~100 mg/LIZ % J 5 S AHEBEORER 4R L
F9, HWIE O FHEAY & 5 0 R LT & 17v, 20
PR S RERREER L £ L, BSAMRICOW
TR2=0.9999 & BAF A EAMESG S E L7,

mAU
1.507 B Peaks
1. Formic acid
1.257 2. Malonic acid
3. Acetic acid
1.001 4. Citric acid
0.751
0.501
0.257
0.007]

000 025 050 075 100 125 150 175 min

20000
X C|tr|c acid
m Malonic acid
* Formlc acid
15000 " Acetic acid /
©
o
<
§ 10000
) S
5000
0
0 20 40 60 80 100

Concentration (mg/L)

Fig.2 HHEEIZEARHDIATI T L (K5 mg/l4 uliE A)
Chromatogram of a Standard Mixture of 4 Organic Acids
(5 mg/L each , 4 uL injected)

WE R O3 R

Analysis of Soft Drink
Fig4, 5 il aBO s 9~ b5 L&KL £9,

THI AR AR B CH0ME B, 1 BRI BI A2 B T

mAU

B Peak 1

301 74 Gitric acid

2.57

2.07

1.57

1.07

0.57

0.07]

0.00 025 050 075 100 125 150 1.75 min

Fig.4 &EREHKIA (4 uLiTX)
Soft Drink A (4 pL injected)

KA 5513 B3R
- BEHEA

Fig.3 E#&M% (5~100 mg/L.4 uLiEA)
Linearity (5~100 mg/L, 4 uL injeced)

20057, ZNFhAvy 7507 404 (L2024 m)
TA#EAEITV, %@4/1L€‘B§)\Li L7,

mAU

] 1 M Peaks
4.5 1. Citric acid

4.0
3.57
3.0
2.57
2.0
1.57

1.07
0.57

0.0
L L e e A R R R R R R

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min

Fig.5 &EREEIB (4 uliEA)
Soft Drink B (4 uL injected)

BEHEE L TRERDAZFERAL TVWETOT, BRBEPEIABOXE LRI HBEIrHYET, Bl E, PLI—VEBE %

ZEICEATIE, E—IUPECIEPHBYET,
- ARHOEIRME

EBN210nMIC L BRHT I DT, KEESOHZEEZZ IR T E>TVET, TEMOSVEHTRAOMPEHLBENHWET,

s h I LDKER

RERDOADEEETHERAL T3 &, AHEOBHIFBIIR2ICEPL< 32T, ZDIFE,

BB S CBEME

(Bl 2K/ b= hUI=1/1) THBL TSV, ZDHEEIF, HABPOBRKERD EHXNVHT 2D ICHMRIITT,
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High Speed with High Resolution Analysis (Part 15)
Analysis of Ginsenosides in Ginseng

vy (HEAZ) BUEBIEHZRS, A< RF A2 L £ 9,
FIHXNTOWBREHKOOEDTHD, TOHEMKD & ZZTlE, BEMLCY 27 4 “Prominence UFLC” &
LTEF v/ FPEPRRILONTHET, e 7 9 4 “Phenomenex Synergi 2.5 #m Polar-
HPLCZEZMHWTF v &/ ¥ FHEZE T 556, X80 RP” Z#HW=rv 2 ryxy v v FEOGHEZ TR
DI HE 53 e B AR 5 & D 3 BlE L LRI B3 B ITLET,
K. Tanaka
| ek Ene SI0LR i
Analysis of a Standard Solution
SRR E LEZF Y v > FHEERTOEER %
Fig lZ/RLE§. 22T, FRIZc¥ v/ ¥ FRgle ¥ mAU
YV FReZEMHR L NS 5 Z LT E B EEE) 0 WPeaks
BlEFH 77 9 4 “Phenomenex Synergi 2.5 #m Polar-RP (i 17.57 5282222232532 221
2 » 3.Ginsenoside Rb1
%25 ym)” HHWE L=, 15.04  4.Ginsenoside Re
Fig2lo¥ ¥ & / ¥ P50 mg/LIRAVENE (60%% 2 / — el 5-Ginsenoside Rd
IUKEW VIR L CHBL) 2 u LA ST L 2R A '
Table 11= ¢ D534 ME 4R L £, 1004 1
7.5 ) 34 5
5.0
2.5
0.0
0.0 25 5.0 75 min

Fig2 Fot/IRIBIZERSRADIOYN T4 (F50 mg/lL)
Chromatogram of a Standard Mixture of 5 Ginsenosides
(50 mg/L each)

Compound R1 R2 R3 Table 1 HHTEMF
Ginsenoside Rg1 OH 0-Gle 0-Gle Analytical Conditions
G?nsenos?de Re OH O-Gle(2-1)Rha O-Gle Column : Synergi 2.5 um Polar-RP 100A
Ginsenoside Rb1| O-Glc(2-1)Gle H 0-Gle(6-1)Gle (50 mm L. X 2.0 mm LD., 2.5 um)
Ginsenoside Rc | O-Glc(2-1)Gle H O-Glc(6-1)Araf Mobile Phase : A : Water

Ginsenoside Rd | O-Glc(2-1)Gle H O-Glc B : Acetonitrile

B.Conc 15 % (0 min)—20 % (3 min)—25 % (4 min)
—30 % (8 min)

Flow Rate : 0.6 mL/min

Injection Vol. :2uL

Column Temp. : 35 °C

Fig.1 Xt/ IREO#EER Detection SPD.-ZOIA at 203 nm
Structure of Ginsenosides Flow Cell + Semi-micro Cell

Glc : B-D-glucose
Rha : a-L-rhamnose

Araf : o-L-arabinose (furanose)
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W= KD5h
Analysis of Powdered Ginseng
Fig 3IC H RIS 5 & 5% & L 72D uii LB F)IE % 7R
L %9, FigdloilRx T35 = ¥ v K%&Fig 3O FIHE
IZW > TR, 202 yLEFALAERERL ET,
Fig.5(Z 12 Fig. 3D HiLEL TEIZ X & 126 R A 7 — b

Sample 1.0 g

Sonicate (15 min)

60 % methanol (aq.) (30 mL)

Centrifuge (3000 rpm, 5 min)

| Residue (1

|<— 60 % methanol (aq.) (15 mL)

Sonicate (15 min)

| Supernatant (1) |

Centrifuge (3000 rpm, 5 min)

4—| Supernatant 2 | | Residue 2 |

| Supernatants (D+2) |

Adjust to 50 mL using 60 % methanol (aq.)

Inject to HPLC

Fig.3 HiIfLIE1
Sample Preparation 1

| Sample Preparation 1 | | “strata-X" (60 mg/3 mL)

2 mL Aliquot Condition with methanol (2 mL)

Dilute with water to 10 mL Condition with water (2 mL)

Load the sample

Wash with 10 % methanol (aq.) (2 mL)

Elute with methanol (2 mL)

Inject to HPLC

) v ¥ (Phenomenex “strata-X" ) % F>C[EAHHR
EEZMA=FIEE, £/-72DRAEFig6l2/RL £9,
Fig 412 e ERPED e el oy 23 L < BrET&E Tuw
5T LMD ET,

mAU
20.0
W Peaks
1.Ginsenoside Rg1
17.57 2.Ginsenoside Re
3.Ginsenoside Rb1
15.04 4.Ginsenoside Rc
. 5.Ginsenoside Rd 4
12.5
10.0 7
7.5
5.0
2.5
0.0 7
T T T
0.0 25 5.0 7.5 min

Fig.d Z U ROZOYMNT L (FIALIEL)
Chromatogram of Powdered Ginseng (Sample Preparation 1)

mAU
20.0
M Peaks
1.Ginsenoside Rg1
17.5 2.Ginsenoside Re
3.Ginsenoside Rb1
15.0-] 4.Ginsenoside Rc
5.Ginsenoside Rd
12.5
10.04
7.5
5.0
2.5-JJ
0.0+
T v !
0.0 2.5 5.0 7.5 min

Fig.5 ®iI4LIE2
Sample Preparation 2

[ k]
H HSOE HASER T (WS A H A E 35 i 2 )

Fig.6 = U RND7OYMNTL (FIALIE2)
Chromatogram of Powdered Ginseng (Sample Preparation 2)
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High Speed with High Resolution Analysis (Part 16)
Analysis of Flavanones in Citrus Juice (Part 2)

7TV = 3= a2 —ZNo.L363TIiE, #EHLC
“Prominence UFLC” &7 x b & A4+ — K7L Al
25 SPD-M20A % F W 7 AHAG AR v 7 5 73 7 JHS IO
D EGRG T & ZHEIT L E L7,
% [iE “Prominence UFLC”/SPD-M20A!Z, X 52/

W7 >/\/ FE6R A D3

Analysis of 6 Flavanones

Fig USSR & Liz7 95 VAR L3, &
W7 7TV —v 3 v =2 —ZNo.L363THMIx G & L7=5
BOFIZ AT ANZANRY D v BINA 7251605 & 53T L & L 7=,

Fig.21ZSPD-M20A % JH 7 R HE S 6158 45 0D — 75 53 B feli S
%, FIg3lZ 3 ANARY DV DUVANY FLERL T,
%72, Table UZ Mkt E R L £,

Ri1

OR2
o) O

R30 l

OH (0]

R1 Rz Rs
Narirutin H H Rutinose
Naringin H H Neohesperidose
Hesperidin OH CHs Rutinose
Neohesperidin OH CHs Neohesperidose
Naringenin H H H
Hesperetin OH CHs H

Fig.l 735/\/ EniEER
Structures of Flavanones

mAU
700

600

500

400 4

300 4

200 4

100

20‘0.0 22:5.0 25:).0 27:540 30‘0.0 32:5.0 35:).0 37:5.0 nm

Fig.3 RANZNRUILDUVANRTML
Spectrum of Neohesperidin

O ATETLCMS-2010EV A #45¢ L T, #i7ziZ x A ~2ZA XY

CUEMATT TN V6T B SRS L, UVAR
7 MBIV 2 ZXY LI XD R DR E1T -
7=l ZHEIT L £ 9,

K. Watanabe
mAU(x100)
4.00 1
W Peaks 5

1.Narirutin 6

2.Naringin
3.50 1

3.Hesperidin

4.Neohesperidin

5.Naringenin
3.00 6.Hesperetin
2.50 1

4
23

2.00 4

1.50

1.00

L L

0.0 1.0 2.0 3.0 4.0 5.0 min

Fig.2 73/8/ 86 A NDYATN T4 (£100 mg/iL, 2 uLiz A)
Chromatogram of a Standard Mixture of 6 Flavanones
(100 mg/L each, 2 uL injected)

Table 1 S5t
Analytical Conditions

Column : Shim-pack XR-ODS (75 mmL. x 2.0 mmI.D., 2.2 pm)
Mobile Phase  : A ; 10 mmol/L Ammonium formate buffer (pH 3.7)
/ Acetonitrile =9/ 1 (v/v)
B ; 10 mmol/L Ammonium formate buffer (pH 3.7)
/ Acetonitrile =2/ 8 (v/v)
B conc. 0 % (0.00 min)—50 % (5.00 min)
—100 % (5.01-6.00 min)—0 % (6.01-9.00 min)
Flow Rate : 0.4 mL/min with Semi-micro Mixer
Injection Volume : 2 uL
Column Temp. :35°C
Detection : SPD-M20A at 285 nm
Flow Cell : Semi-micro Cell

LAAN-A-LC072
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Analysis of Grapefruit Juice

Fig.4, Fig.5!Z SPD-M20A% & O°'LCMS-2010EV % iy TAHZEICKD, EMEERS S SICHiEEIhE T, /2,
7=THIR v — 7 7L — ) W ERRE CRYE100%) D 53 #r sl NANXRY D VDY AANRYT MILIZE T B5m/iz507D A4 X~
ERLULET, alHE 7 7Y r—3 3 v =2 —ZNo.L363 & 3, BEUEAR D~ XA A XY PILTIREER S hanZ &
[EIRRD T CTHILER 2 74y, 2 L&A L £ L7, SRM T TH B M ENE T, TDOXS BHAETE

sa~w b Ln6, FYVLFUEFY UFUOMA m/iz609D A * v EE=4F 5T LT, XKL ERD
ZAXRNY DY FFANZRY D UREENRTNVE I 2D TREE 22 D £9°, Table 2I2LCMS-2010EVD fF 478 L %
PO EFTH, UVAXY MBIV Z AT L& IR T, (ZDfthd4M1ETable 1 & [F]—7T9)

mAU(x100) Ay
W Peaks 2 450 2322
1.44 1.Narirutin a0 Narirutin 2500 Naringin
2.Naringin wd | Standard .
8.Hesperidin 1 wd ) ~ === Grapefruit Juice T:g: |
1.29  4.Neohesperidin 04\ 1500
10 - i A
08+ U o) aape aon panodaassnsansn 1 ahre s aave sns D papanes sannn yatss satensaase yAFa y M) tas
0.6 4 o] ]
ol N Hesperidin “3 Neohesperidin
0.4 3 ] i:
02 /4 ] U
0.0 o o]
00 o 20 30 20 50 min PRARDABARLA YRS S S SANA AR SANATAADLS PRYSAPATARIR VRLPREALINHRAPATARDE YRLPRL gt

Fig.4 JL—770—YRAhTSI\/AEOUVIATN T LEUVANRTIL (2 ulix )
UV Chromatogram and Spectra of Flavanones in Grapefruit Juice (2 uL injected)

Inten. (x1,000,000)
W Peaks 2 Inten. (x100,000) Inten. (x100,000)
1.Narirutin ] o 579 ] o 579
4.004 2.Naringin 2.04 Narirutin IM-H] 4 Naringin (M-H]
. 3.Hesperidin ] 50
4.Neohesperidin 13 1.5 i
3.501 ] ]
1.0 ]
1 2.5
3.00 0.5 1
2 o7 %7 1 557
0.0 b e s b
250 300 400 500 600 m/iz 300 400 500 600 m/z
1
2.00 Inten. (x10,000) Inten. (x10,000)
m/z 579 1 - 507 1.03 L 609
2.0 E .
1.504 ] Hesperidin ; Neohesperidin [M-H]
4 153 M-HI 0.7
1.00- E 609 0.5
3 1.0-: E
50 057 60 0.2 552
050 E 397 433 ‘ ] 459 501 | I
0.0 Lot d gl 0.0 koot stoiprts st bl
0.00 m/z 609 300 400 500 600 miz 300 400 500 600 miz
0.0 10 2.0 3.0 40 50  min

Fig.5 ScanE—RICLBTL—TI7IN—YRAGRTIIN/FEDTRIATN FLETZINRTIML (2 uliE )
Mass Chromatograms and Mass Spectra of Flavanones in Grapefruit Juice by Scan Mode (2 uL injected)

Table2 LC-MS%ff
LC-MS Conditions

Probe Voltage : -3.5 kV (ESI-Negative mode) CDL Temp. 1250 °C
Nebulizing Gas Flow : 1.5 L/min Block Heater Temp. : 200 °C
Drying Gas Pressure :0.1 MPa Scan Range : m/z 100-650

CDL, Q-array Voltages : using default values
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High Speed with High Resolution Analysis (Part 19)
Analysis of Catechins in Green Tea Drink

BT VRIS, PURRILAE X0 A% A MR S 15 FE A3
HBZENFHERXE LTHE SN THD, E5I1I2H L —
FEAETDZ AT F VI LA Ty PR B D B L O
FWMEEHD T,

ZokSum, 3k

AKBEHEHREh2 K5I k->TEE LA,

22T, HMERSSHLCY 27 4 “Prominence
UFLCxXR™ ¥ X OEME S HEH 7 7 2 & O 72 ik A8 8okt
Vi LA e S S (OF=/BU 55 I Ll 2 Tl O e

Fh 7 F VHHE L L BRI T. Yoshida T. Yamaguchi

BRI O SR

Analysis of Standard Solution

Fig. LICEMHIEE N2 7 T F VHBE LU Z D5
fEPIT o 2R T, WHRABAKIZIKBMEh Ty

577 x4 VORERNERL XTI,

1. Gallic acid

COOH

HO' OH
OH

3. Epigallocatechin (EGC)

OH

OH

7. Epigallocatechin Gallate
(EGCG)

9. Epicatechin Gallate
(ECG)

OH

@E
*q

2. Gallocatechin (GC)

4. Caffeine
HC 0
'3 2Ni\ﬁLN,CH3
N= r‘\l/&o
CH,

6. Epicatechin (EC)
OH

8. Gallocatechin Gallate
(GCG) oH

OH

° OH
0
OH OH
[e]
oH

OH

10. Catechin Gallate
(CG)

Fig.2!Z, Fig. LIZ/R L 2 RERREKICE EN S 7 7+
v R E1080F DIFHERAVEW (%100 mg/L) %#AMT
% “HALO® C18 (Wi T-%2.7 pm) ~ 1= & 0 &5y
Lizrvu~ bS50 RLET., £, ZOHHE&ME
%Table 1IZ/R L £9,

mAU

400+

g 10

200+

0.00 0.50 1.00 1.50 2.00
min
M Peaks
1. Gallic Acid (GA), 2. Gallocatechin (GC), 3. Epigallocatechin (EGC),
4. Caffeine, 5. Catechin (C), 6. Epicatechin (EC),
7. EpigallocatechinGallate (EGCG), 8. GallocatechinGallate (GCG),
9. EpicatechinGallate (ECG), 10. CatechinGallate (CG)

Fig.2 H7x 8 EBTRHI71AZEROIOTNI T L
(%100 mg/L,2 uLix A)
Chromatogram of a Standard Mixture of Catechins, Gallic
Acid, and Caffeine (100 mg/L, 2 uL injected)

Table 1 S5t
Analytical Conditions

Fig.l H7¥FRBFE N7 DEER

Structures of Catechins, Gallic Acid, and Caffeine

Column : HALO® C18 (75 mmL. x 3.0 mmI.D., 2.7 um)
Mobile Phase  : A; 0.2 % Phosphoric acid in water /
Tetrahydrofuran =99/ 1 (v/v)
B; Acetonitrile/ Tetrahydrofuran =99 / 1 (v/v)
Time Program  : B conc. 12 % (0 min) — 25 % (2 min) —
50 % (2.01-2.1 min)
Flow Rate : 1.0 mL/min
Column Temp. :40°C
Injection Volume : 2 uL
Detection : SPD-M20A at 230 nm
UV Cell : Semi-micro Cell
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BERE

Linearity

Fig.312, S llshr L 7=k R BB KICE Eh % 7 7 F
VI E10K O, NERNAKE TR, FahTF 2,
BT x Ay, TEEHFahZTFUIHL - (£%1~250
mg/L) OB (2 nLIEAKRE) Z2RLET. WFho
By 8 P55 (R?) 0.9999L | & BAT 7 i 2345 &
hE L2,

1000000
W Peaks
& GA
B GC
A Caffeine
@ EGCG
©
4
< 500000
X
[
[0}
o
O 1 1 1
0 100 200 250
Concentration (mg/L)
Fig.3 EifiE
Linerity
IR ERFEIK D34

Analysis of Green Tea Drink

Fig. 413 IRAR A AR KA, Fig. 513l IR fx 25 81Ok K B
Drav b7 ALTE, & METable 1&FH T,

TR OB AR AT RS BIAK TL126512, AR KB 465

mAU

1004

0.00 0.50 1.00 1.50 2.00

min
W Peaks
1. GA, 2. GC, 3. EGC, 4. Caffeine, 5. C, 6. EC, 7. EGCG, 8. GCG,
9. ECG, 10. CG

Fig.4 #EREFKIKAOIOTNI T L
Chromatogram of Green Tea Drink A

WHRE
Repeatability
Table 2IZIFFEREBIAKICE EN 5 7 7 F Y FHE E10
Koy D REHER A VAW (%5100 mg/L&H) % 5781 L 7265
DRFFIFRH & ' — 7 HEMO H8E (n=6) Z/RL %7,

Table2 HT x>, KAFE, H71 1 OBRME
Repeatability of Peak Area and Retention Time of
Catechins, Gallic Acid, and Caffeine

Retention Time Peak Area
Compounds
%RSD %RSD
Gallic Acid 0.21 0.34
Gallocatechin 0.31 0.36
Epigallocatechin 0.26 0.38
Caffeine 0.21 0.72
Catechin 0.15 0.32
Epicatechin 0.12 0.36
Epigallocatechin Gallate 0.14 0.39
Gallocatechin Gallate 0.14 0.35
Epicatechin Gallate 0.09 0.42
Catechin Gallate 0.08 0.54

IZENEhFNE, 27727402 (FLi%0.22 m)
TAHAMELE L7,

mAU

100+

0.00 0.50 1.00 1.50 2.00
min
W Peaks
1. GA, 2. GC, 3. EGC, 4. Caffeine, 5. C, 6. EC, 7. EGCG, 8. GCG,
9. ECG, 10. CG

Fig.5 #EEFIKBOYOTNI T L
Chromatogram of Green Tea Drink B
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High Speed with High Resolution Analysis (Part 21)
Analysis of Catechins in Green Tea

FEAF, BEREEIR 7 — 212 KD, SRR ORI A3
HxhThwxd, 7797 -3 3 =2 —ZNo.L373TlZ,
FRZRERE KRz B Eh b 7 7 F v FHI0MEEH O =
SENIPT VL —fEH BB 2 & D
FEMEN D B A FIL DT XV EEOLIAFHED T F v

THAGT L E L7222,

WRZEAF O

Analysis of Standard Solution

Fig. 1ic & mkET
il IV

HWE LxFLh5F VA ED
, WRTEE, 77 x4 VORMERERLET,

I@2L,;hBMWﬁ@@EMn@ﬁ(%meﬂ)

i &

MiZoOWwT, E%L%’J}%ELC“/Z‘?A “Prominence
UFLCxr” ¥ K OERETHEH 7 5 2 % 72 & o il
TR L EY, ks, SHIZLCMS-2020% FHW\WT, UV
TOMRMFEREDILIKREIT W E L7,

T.Yoshida

ZAMTHEE “HALO® C18 (KiF{% 2.7um )" 12k —&
Lo a~v b T LERLET, £2, ZTONTSE
% Table LIZ/8 L £,

1.Gallic Acid (GA) 2.Gallocatechin (GC)
OH
COOH OH
HO. O on
HO' OH OH
OH OH
4.Caffeine 5.Catechin (C)

OH
HO. O @
OH
L,
OH
8.Gallocatechin Gallate

(GCG) OH
ol
O
. OH
mo
OH

OH
o
OH
OH

1 1 Eplcatechm Gallate

- @EOH
G

HaC. Q
N= ,‘\‘/go
CHs

7.l Eplgallocatechm Gallate

(EGCG)
10. Epigallocatechin 3-(3"-O -

methyl)gallate
(EGCG3"Me)

éﬂw
HO\@COJ_..« on
OH OH
o
'OMe
OH
13. Epicatechin 3-(4"-O -
methyl)gallate

methyl)gallate
(ECG4'Me) (ECGVS)%/Ie)

3.Epigallocatechin (EGC)

OH

HO 0
““oH
OH

6.Epicatechin (EC)

HO. O
; \; “OH
OH

9. Epigallocatechin 3-(4"-O -
methyl)gallate

(EGCG4"Me) oH
OH

12. Catechin Gallate(CG)

mOH

OH
OH

14. Epicatechin 3-(3™-O -

OH

©/H

mAU
12
400 3
200
O-Q
0.00 0.50 1.00 1.50 2.00 250
min
W Peaks
1. GA, 2. GC, 3. EGC, 4. Caffeine, 5.C, 6.EC, 7. EGCG, 8.GCG,
9. EGCG4"Me, 10. EGCG3'Me, 11. ECG, 12. CG, 13. ECG4"Me, 14. ECG3'Me

Fig.2 H7x 8RBT HI7I1AZEROIOTN T L
(%100 mg/L,2 uLix A)
Chromatogram of a Standard Mixture of Catechins, Gallic
Acid, and Caffeine

b St
Analytical Conditions

Table 1

: HALO® C18 (75 mm L. x 3.0 mm L.D., 2.7 um)
: A; 0.2 % phosphoric acid (100 %) in water /
Tetrahydrofran = 995/ 5 (v/v)
B; Acetonitrile / Tetrahydrofran = 990 / 10 (v/v)

Column
Mobile Phase

OH
OH OMe
o
'OH OMe
OH

OH

Fig.l H7% 8 8BFERHT1DEERX
Structures of Catechins, Gallic Acid, and Caffeine

Time Program

Flow Rate
Column Temp.

Injection Volume :
: SPD-M20A at 230 nm
: Semi-micro Cell

Detection
UV Cell

: B conc. 10 % (0 min) — 15 % (2.5 min) —

50 % (2.51min-3.0 min)

: 2.0 mL/min
140 °C

2 uL
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Analysis of Green Tea

Fig.3, Fig.4!Z, WK E S Lizva~ 25 L%
AU ET, WrStFidTable 1E R CTd ., fRAHEITI3 g%
100 mLOFHTHIL , FiAK TIOfF IS 7%, FLI%0.22 xm

mAU 3
7
4
1007
6
2
") 1
5 10 14
O.
0.00 0.50 1.00 1.50 2.00 250 min
W Peaks
(1. GA), 2. GC 3.EGC, 4. Caffeine, 5.C, 6.EC,7.EGCG, 8. GCG,
(9. EGCG4’Me), (10. EGCG3"Me), 11. ECG, (12. CG), (13. ECG4"Me), 14. ECG3"Me

Fig.3 #FEADIAVRI T L
Chromatogram of Green Tea A

BLC-MSIC & 5 XD
Analysis of Green Tea by LC-MS

Fig.5!2, fkABA#LCMS-2020CofirL72zMS2 a~ &
T Lk, ZTONGAEETable 2128 L 3, LC-MSO M
ENZ B 72> T, BEMISRNS 2 BRI D TRRIZZ
WL, TS5 Fur7svogaAREEFELELE, Z
D XS IZLCMSIETHAH L 22813, UV RO £E)
MR8, =24 (C) L¥—25 (74 V)
DOE NN r s S E Lz, 72, Figd ORISR
N7=GAIZ, Fig.5OLC-MSIZ X % /il R CldfiEsd T
1559, GAUSMNDILAMTH B vREME2 R S E L7,

(x 100,000)
I
5.0 j\S
7
(I
29l 4 | 10 1 14
r I JVA A /\ TIC (Negative)
5 !ﬂl - TIC (Positive)
— A m/z 441
0 miz 457
— «—j L m/z 289
A m/z195
— m miz 169
— | f77/Z 471
0.01—" m/z 455
0.00 0.50 1.00 1.50 2.00 2.50 min
M Peaks
(1.GA), 2.GC, 3.EGC, 4.C, 5. Caffeine, 6. EC, 7. EGCG, (8. GCG),
(9. EGCG4’Me), 10. EGCG3'Me, 11. ECG, (12. CG), (13. ECG4’Me), 14. ECG3’Me

Fig.5 #EBOMSYOYKI T L
MS Chromatograms of Green Tea B

AVTITVT IR —=TABELE L7, MFKAEBTIE,
XFILHTF Y TH 5 EGCG3 " Meds LU ECG3 " MeD &
HEIZEND DI EMWERATEE L,

mAU
3
7
1001 4
6
2
0 10 M
5 14
0l
0.00 0.50 1.00 1.50 2.00 250 min
M Peaks
(1.GA), 2. GC, 3. EGC, 4. Caffeine, 5.C, 6.EC, 7. EGCG, (8. GCG),
(9. EGCG4"Me), 10. EGCG3'Me, 11. ECG, (12.CG), (13. ECG4’Me), 14. ECG3'Me

Fig.4 #H&EBOHI/AYNI T L
Chromatogram of Green Tea B

Table2 At
Analytical Conditions of LC/MS

M LC conditions
Column
Mobile Phase

: HALO® C18 (75 mm L. x 3.0 mm L.D., 2.7 pm)
: A ; 0.4 % Formic acid in water /
Tetrahydrofran = 995/ 5 (v/v)
B; 0.4 % Formic acid in Tetrahydrofran /
Acetonitrile = 10 /990 (v / v)

Time Program
Flow Rate
Column Temp.
Injection Vol.

: B conc. 8 % (0 min) — 15 % (2.5 min) = 50 % (2.51-3.0 min)
: 2.0 mL/min

140 °C

:2ul

B MS conditions (LCMS-2020)

Probe Voltage
Nebulizing Gas Flow
Drying Gas Flow

DL Temperature

DL Voltage / Q-array Voltage :
Monitoring lons

: +4.5 kV (ESI Positive mode), -3.5 kV(ESI Negative mode)
: 1.5 L/min.

: 20 L/min.

1250 °C

Default Values

: m/z 441(Negative) for ECG and CG

m/z 457 (Negative) for EGCG and GCG

m/z 305 (Negative) for GC and EGC

m/z 289 (Negative) for C and EC

m/z 195 (Positive) for Caffeine

m/z 169 (Negative) for GA

m/z 471 (Negative) for EGCG4” Me and EGCG3” Me
m/z 455 (Negative) for ECG4” Me and ECG3” Me
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High Speed with High Resolution Analysis (Part 26)
Analysis of Phenolic Acids

7 x /=R, ESERIIZ T 2 T LR T — T LK, BHEEE G, KB Z2 2 TOrd 2588208k 5 TF,
B B OIIBEHEIRRE THAE L, V7 OYIRILIEM 235 EH 22T, EEEE#RLCY 2 7 4 “Prominence UFLCxR”
ENTHBILAMTT, RIEPLCRIEAFR & L2 LE BEXU T+ b&EAF — F7 L A BRHESPD-M20AIZ X %,
miZB it 57 =2/ — L REERT S 72O ICHPLCED 7 x /= VRO EE TR & TR L 9,

Z SN FE A, FEARHIZ 61 2 Ik & D5y K.Watanabe K.Yamabe

B ZER T 572012, WRMEWA T L5V TV |

W7/ —IVBIRS EREEBRO—Z 2R

Simultaneous Analysis of 11 Phenolic Acids and Benzoic Acid Table 1 A#iZf

Analytical Conditions

Fig.1i<, @&l 7@ %7 7 2 “Shim-pack XR-ODSIl” Column  Shim-pack XR-ODS II (100 mm L. x 3.0 mm L.D., 2.2 pm)
W27 = 7 — LB B K O AT ORUER, (4% Mobile Phase : A; 50 mmol/L Ammonium formate buffer (pH3.6)
.= _ B; Methanol
50 mg/L) OZ 1~ k5 L%k, Table 12 Z Dotk % B Conc. 20 % (0-10 min)—80% (10.01-11 min)—
RLET, KOOI YRV 350 H T 4 “Shim- 20 % (11.01-15 min) 0.5 mL mixer
Flow Rate : 0.9 mL / min

pack VP-ODS” 12Xk 57— 4 &#/RLET, Column Temp. 40 °C

Injection Volume: 4 uL
Detection : SPD-M20A (Max plot 230-350 nm)
UV Cell : Semi-micro Cell

mAU
] Shim-pack VP-ODS (250 mm L. X 4.6 mm 1.D., 4.6 um)
200 Injection Volume : 10 uL, UV Cell : Conventional Cell
I i
oL LU WM\ AN A
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 min
mAU
: Shim-pack XR-ODSII (100 mm L. X 3.0 mm I.D., 2.2 um)
1 4
250 ] 1
g 2
200
] 6
150 9
] 3 5
100
1 7
1 8 10
1 11 12
N /\
0 ;4&—‘ u
T T T T T I T T T L
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
M Peaks
1. Gallic acid, 2. Protocatechuic acid, 3. Chlorogenic acid, 4. p-Hydroxybenzoic acid, 5. Vanillic acid, 6. Caffeic acid, 7. Syringic acid
8. Salicylic acid, 9. p-Coumaric acid, 10. Ferulic acid, 11. Benzoic acid, 12. Sinapic acid

Fig.1 AR ARNDZAYRNF L (£50 mg/L)
Chromatograms of a Standard Mixture of 11 Phenolic Acids and Benzoic Acid (50 mg/L each)
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W7 O0O4 > BOSh mAU T o
Analysis of Chlorogenic Acid onloresenieead
JUur VBRI~ —HE L A ER TS D L 500

BRHIGNTHBD, 77V r—3 3 =42—2ANo.L3067T 400
X —v —nhHlAE T L ChEdS, 22T, Tl

Wis o — 2 A EHHE L & L7 300

HOOC IOH
Filtration (0.2 um)

o OH l
o' O%OH . 05 1.0 min HPLC
OH

Fig.2 7005 B OEER mAU
Structure of Chlorogenic Acid ]

_.
o
© &
Lo b b b P by
F

o
o

60 1
Table2 st ]
Analytical Conditions 50
Column : Shim-pack XR-ODS (50 mm L. x 3.0 mm LD., 2.2 um) 40
Mobile Phase : A; 50 mmol/L Ammonium acetate buffer (pH4.7) 30
B; Methanol ;
B. Conc. 15 % (0-0.8 min)—80% (0.81-1.0 min)— 20 ~Water 4 mL
15 % (1.01-1.8 min) 10 Filtration (0.2 um)
Flow Rate :0.9 mL / min ]
Column Temp. :40°C 0 ; ; -
Injection Volume: 4 uL. 0.0 0.5 1.0 min HPLC
i : SPD-M20A (32 N Ny - NS =
Detection SPD-M20A (325 nm) Fig3 NU—a—2 (£) EBYa—2 (F) DIARI T4
UV Cell : Semi-micro Cell

Chromatograms of Berry Juice (upper) and Peach Juice (lower)

. I 5 7‘E§®ﬁ*ﬁ AU W Peak

Analysis of Ellagic Acid 1. Ellagic acid

T RIS CIE S R TR SO L2 . T
=V ELUTIHEL &9, I 2 TR TAMICE Fh 5 1 ?
DI I mrLE L7, 5.0 " .

omogenization
o . l[MelhanoMmL
] Ultrasonic Extraction
Q OH (30 min)
0.0

3

T T Filtration (0.2 um)
0.0 0.5 1.0 min
HO O HPLC

o AU

Fig.4 T57BDEER 30 1
Structure of Ellagic Acid
254
Table 3 S5t 20
Analytical Conditions E
Column : Shim-pack XR-Phenyl (50 mm L. x 3.0 mm L.D., 2.2 pm) 154
Mobile Phase : A; 10 mmol/L Oxalic acid aq. 104
B; Methanol/Acetonitorile=7/3 (v/v)
B. Conc. 35% 54 1 Filtration (0.2 um)
Flow Rate : 1.0 mL / min 0 4 l

Column Temp. : 40 °C 0.0 05 10 min HPLC
Injection Volume: 2 uL.

Detection : SPD-M20A (366 nm) Fig.5 ZANY—=Uv Ll (£) ERTA2 (F) DUVATN 7 s

UV Cell : Semi-micro Cell Chromatograms of Raspberry Jam (upper) and Red Wine (lower)

3
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High Speed with High Resolution Analysis (Part 28)
Analysis of « - Acids and /5 -Acids in Hops

= LOFERTH B8y TiIZid ol (7405 —Z, B3 XU R IO IICIZHPLCASH W S
piE L7 v v) LMEhsRanEEFhTuET, F9H, MR E U QBRSO TEE R 12 D £9,
o BB LR THEM b Z itk v —hoE ZZTix, EMEEE s EiLCY 2 7 4 “Prominence
LRIy T B4V alk (A V70 122l xT, UFLCXR™ ¥ KOS it 7 7 & & F 7=k o 7'
72, BIRIFE — L OWEOM X 1213k E S BABRL &0 a ¥ KO B RO EHMIH & TR L £ 5
OO, HIROI/INT V 2IHET S EEbITWET, K.Tanaka

MR O SR

. . 22
Analysis of Standard Solution Table 1 AHEEFF .
Analytical Conditions
Fhld, v 7hicEGEng « B3k (740, 2 Column :HALO® CI8 (150 mm L. X 3.0 mm LD., 2.7 um)
Jouay, TRT7L0Y) L REESKS LTy, T Mobile Phase : A: Water/Methanol/Phosphoric acid (85%)/Triethylamine
o . o = S " =300 mL/700 mL/19.6 g/15.1 g
Tuary, 7ELTaY) Ot ESHIIRE LE L, B: Methanol
IS OREE ZFig. LIRL £, Time Program : B Conc. 0 % (0 min)—35 % (10 min)
MR RIS, BEER » 7T % X “International Calibration Flow Rate 1.1 mL/min
. » Column Temp. :50 C
Extract 2” (American Society of Brewing Chemists)” 0.1 g% Injection Volume: 4 uL
XA — VIR X ¢ T A R100 mLE L, fL1%0.22 um Detection : SPD-20AV at 330 nm
. - § Flow Cell : Semi-micro Cell
AVTIYTANE—THBLCHBLE L, Zofut e e
WA WLETEA L ZoRR 2 Fig. 212, £ 723 5eft & Table % “International Calibration Extract 2” D#ERK
UIRL ¥, il 7 41213, AMTEHE “HALO® C18” = N=P 14.45%
N _ X , e - - 7LO0 +T7R7LOY  34.94%
R 7% 2.7 um) ZHWE L=, &k, A9hcor x5 e 15 009,
LA AHI56 MPaT L 72, SATOY+T RATOY  12.02%
mAU
2
a-Acids 25
Humulone R=CH2CH(CHs)2 o] B Peaks
1. Cohumulone
Cohumulone R=CH(CHa)2 2. Humulone
Adhumulone  R=CH(CH3)CHzCHs ™ i: églhu”pﬂ‘:)'zge
150 1 5. Lupulone
6. Adlupulone
1254
1004
3-Acids ]
Lupulone R=CH2CH(CHa)2 o] 8 N
Colupulone R=CH(CHa)2
25+
Adlupulone R=CH(CHs3)CH2CHs ,AMJ u 6
o]
-2 ; ; ; ; ; ; ; ; ;
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

Fig. 1 aF8 B LU SEEDIEER Fig. 2 a8 B LV SBEDIOVNI T L
Structures of «-Acids and 5-Acids Chromatogram of a Standard Mixture of a-Acids and 3-Acids
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WEHE4E

Repeatability

Table 21=, FUEVEE6INIE O X U 23 HT i 36 0 % (R4FIEH]
& V= Z MO EYER2E (WRSD) &R L 9, fris

KEfA], ¥ — Z1hifE s & IC RIS A BIES ok L,

Table2 oMb LV LEOBIRM

Repeatability of Peak Area and Retention Time of

« -Acids and [ -Acids

Compounds Retention Time Peak Area
(%RSD) (%RSD)
Cohumulone 0.11 0.16
Humulone 0.10 0.17
Adhumulone 0.09 0.11
Colupulone 0.05 0.21
Lupulone 0.04 0.22
Adlupulone 0.04 0.19

WYX Z XY MV
UV Spectra

Fig. 312, 7* b & A+ —F7 L A flidt “SPD-M20A”
X DBeNEZBIRDTD AT FLERLET, ol (7
s HH) & plg Ovrua VHH) TARY PIVBIRDZEN

BlEmashg L,

a-Acids
Cohumulone
Humulone
Adhumulone

T T T
200 250 300 350 nm

3-Acids

Colupulone

Lupulone

Adlupulone
200 250 300 350 nm

W5y XLy FOSHT
Analysis of Hop Pellet

Fig. 41cHilik v XL OGNl &R L Ed ., milue
13 Fig. 5O R FNE 125t > T WE L=, FEibkHzknT
LImHETAE (Fig. 2) &Mk, AN ES AR hE L,

Fig. 3 a8 LUV BEEDUVIXT ML
UV Spectra of a-Acids and /5-Acids

mAU
35.
32.5q 2
M Peaks

30.04

1. Cohumulone 5
275 2. Humulone
25.0 3. Adhumulone

4. Colupulone
22.54

5. Lupulone
2007 6. Adlupulone
17.54
15.04
12,54 1
10.04

6
7.5
3
5.04
2, &JLA
0.0+
-2.57
0.0 1‘0 2‘0 3‘0 4.‘0 5‘0 6‘0 7‘0 8.‘0 9.‘0 mn

Fig. 4 Ry T XLybDIOYN T L
Chromatogram of Hop Pellet

[Z%E k]

Sample 10 g

Glind

25¢g
Toluene (HPLC grade) 25 mL

Shake (30 min)

Centrifuge (1000 rpm, 10 min)
\

‘ Residue ‘

‘ Supernatant ‘

5 mL

Evaporate

}4— Methanol (HPLC grade) 25 mL

Filtrate

HPLC 4 uL

Fig. 5 BB RTALIE S %
Sample Preparation

1) E—LildEi A EEERIN R B S [ EB 2, &G BCOJE — L oMk, WA H AREEE 2 (2004)
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rEx_Eﬁﬁ%ﬁﬁqﬁ0)¢Jﬁ (Z2d29)
BEYSHSLAAYF U0 RATFLERAWE
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High Speed with High Resolution Analysis (Part 29)
High Efficiency Analysis of Ferulic Acid in Berry Juice
Using Automated Column Switching System

— IS, DI B E B e R O R S
T A M8 B 5, RITALEE R 53 Bt S PR D Bz 1S R UV I
R FEE2ET2LABL<HDET,

22T, ZOXD OB EIEN S 20 EEH

W X7 LDEE

Principle of the System

SHKRGT LE LT T L 2L v F VT Y 2T LD
X %Fig. UWIRLET, A= bV T I 5HEAING
B FTh 741 QKRGEEN T L) BELTA Y (FHD
TOHEL 9, KISHHTRED A X T T A YR A
ZOEWNHEER Y T2THEMRLUERE AT L2 (T v T
BT L) ASKEDIREL £, TD%, H T L3 (2RIHEE

HEDRLCY 2 7 4 “Prominence UFLC” Z-X— 212, 1
RGEEH T L, Ty T HT L, 2RGEES T L EFHBIA
AT TERAAL 9 F VT AT LEREL, X)) —Ryt
o7 2V T EGHTIZIBH L 726l & TR L £9,

K. Yamabe

hT L) BELTA Y (E) THMEEITOET,

Fig. 2iI25MOAHHRTH S 7 2L SEEL T = /) —
LR3Iy A RS 2T LTt L 75 %, & /=Table 112
FORMEEAEARLES, ZOWEH, #7107 LT
Wi IX BIRI0.25%) & 1 5 A2 THSHL , H 5 L3T H T A-
1& FEEpHA R 28 % Seth 2 -l TN 2T L 7=,

PDA Detect lumn-3 :
etector Column-3 Lot
Column-2
Fig. 1 A&
Flow Diagram

Table 1 S5t
Analytical Conditions

[Column-1] : Shim-pack XR-ODS(75 mm L.X4.6 mm 1.D., 2.2 tm)
Mobile Phase : A: 20 mmol/L (Sodium) phosphate buffer (pH 2.5)
B: Acetonitrile, A/ B =75/25 (v/v)
Flow Rate : 1.5 mL/min (0-1.6 min)
Column Temp.: 40 °C
Injection Volume : 4 uL
Detection : SPD-20A (314 nm) with Semi-micro Cell
[Column-2] : Shim-pack GVP-ODS(10 mm L.X4.6 mm L.D., 4.6 m)
Mobile Phase : 20 mmol/L (Sodium) phosphate buffer (pH 2.5)
Flow Rate : 0.2 mL/min (0-1.36 min), 4.5 mL/min (1.37-1.8 min)
[Column-3] : Shim-pack XR-ODS(75 mm L.X4.6 mm 1.D., 2.2 um)
Mobile Phase : A: 50 mmol/L (Ammonium) acetate buffer (pH 4.7)
B: Acetonitrile, A /B =80/20 (v/v)
: 1.0 mL/min
: SPD-M20A (314 nm) with Semi-micro Cell

Flow Rate
Detection

mAU(x100)
1.75 To Column-3
] Column-1 via Column-2
150 «
] 3

1.25
1.00

0.75

0.50 1

0.25

000 +——— S

0.0 0.5 1.0 1.5 2.0 min

mAU(x100)

1 Column-3
1.25

1.00
0.75
0.50

0.25

0.00 {W

BN s s s s e e s e B e L
0.0 1.0 2.0 3.0 4.0 5.0 min

HWPeaks
1. Chlorogenic acid, 2.Caffeic acid, 3.Ferulic acid

Fig. 2 71/ — VB3 A DO~ L (F50 mg/L)
Chromatograms of a Standard Mixture of 3 Phenolic Acids
(50 mg/L each)

LAAN-A-LC096
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WERMY EBEIRM

Linearity and Repeatability

ZDBNMTIEH T L1851 T L-3TEIZ AT RV E
FTOT, 1% A4 2 ILEH T 2 DO HER % At TR
T4 NILTOUREMER EIZ R A LT T L THRET
522k, BEEGSNIATEETY,

Fig. 3127 = )L J & D¥R%0.04~20 mg/LTOREHE % 8
LEd, 5% (R) 099999& BAFCTL A=, £/=, #RIE20
mg/LIZ & % ¥ — 7 [fiO HEME (n=6) 130.21 %RSDT L 7=,

BN - 05

Analysis of Berry Juice

K27 L5HNT, HIRR) =Ryl 7 2 v 5
oA L 72k A Fig 4108 L £, akhi022um < > 7
T YT 4 NE—TAL, 4uLEFEALE L7,

HITLI1D T T T LTS T 2L TERROE

R?=0.99999

150000

100000

Peak Area

50000

L s ey B S B S B B
0.0 5.0 10.0 15.0 20.0

Concentration (mg/L)

Fig. 3 7oL SBEDIE R
Calibration Curve of Ferulic Acid

HIXE A, 1T L3020~ F 275 LTIEEKROY — 2
IZO7BEL , ORISR TEX E L, Ak, 7T
L3IZBIT B T 2L TBEO Y — 2 HEAEEME (n=6) 1X0.6
%RSDT L 7=,

mAU(x100)

4_5% Column-1
40

3.5
] To Column-3
3.0 via Column-2

< »|
< >

25

2.0
1.5

1.0

05

0.0 ]

0.0 0.5 1.0 1.5 2.0 min

mAU(x10)

225 M Peak
1. Ferulic acid

Column-3

2.00]

jﬂﬁ\w
e
i

1.00
0.75
0.50]
0.25]
0.00-

-0.25

050 L —— ‘
0.0 1.0 2.0 3.0 4.0 min

Fig. 4 XU)=22—Z2D7AYN Z L
Chromatograms of Berry Juice

72, T4 MEAF— F 7 LA BREESPD-M20AIC L 05
6Nz T 2L FEE =T DIRINZAXY L (BT 4L3) 27 <
LT BRFEHE N, & A X L 2R A Fig. 5lon L9, Zh
SN Z X7 FILDBRL —FH L TR &R L,

mAU

1 e Standard

el
— Sample b

250 300 nm

Fig. 5 E—7ZX~TML
Peak Spectrum
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BRSBTS (033)
o rO—Ib - 3y hF—ILOSR
High Speed with High Resolution Analysis (Part 33)
Analysis of Gingerol and Shogaol in Ginger

EXRIFFRE LTl EN S 20 TiEa<, ddh
SEFE L TCEHHEINTEH L, EF, £EINS
OBEISTEHP x> TH D, ELEH V20D 5
FEfriZe £z @B 24E 8 B < o TV Ed,

WEEEEHB DO

Analysis of Standard Solution

Fig. 112, 6-Y v ra—JLLt6-> 3 7 A+ —ILOHHE %
MLET, Pryrua—LBIUY g v HA — Iz iM%
ROXFAEL, v ra—I)LiZOonTid6-Y vy ra—JiL,
8- rru—J, 10-P X a— L BNF{ELE T, D
5 B56-Vrru— L ERPCRSEEICEENTOET,
INEZ K ZEAIBORER, v ra—ids a v it —
INZZAL L 92, Th 60 & EIZEZOFIIC

Z ZTiE, BELCY 25 4 “ProminenceUFLC” ¥
KU 7+ P &4 A= 7 LA BLE “SPD-M20A” %
WA 6-U Y ra—IL, 6-3 g W H A — LD o
TR L ET,

Y. Hirao

FOHEED T,

Fig. 212, &#&E 5t 5 4 “Shim-pack XR-ODS” (=
£26-0rru— B IU6-v g7 H A — LR (&
100mg/L, * & J —L¥EWE) Do 1~ 25 L%, Table 1
IZEOGNIGtERLET, Gk, AOWEMETIE, #E

PR IT D 721291 7 23R TR E A T Ed,

O OH

HQCOW 6-Gingerol
HO

0]

HsCOW 6-Shogaol
HO

Fig. 1 6-2>4A—Jb, 6-2a37HF—ILDIEERK
Structures of 6-Gingerol and 6-Shogaol

Table 1 HH%&H
Analytical Conditions

Column : Shim-pack XR-ODS (75 mm L. x 3.0 mm LD., 2.2 um)
Mobile Phase : A : Water
B : Acetonitrile
Time Program  : B Conc. 30—90 % (0.00-2.10 min) —>90 % (2.50 min)
—100 % (2.51-3.50 min) =30 % (3.51 min)
Flow Rate : 1.0 mL/min
Injection Volume: 2 uL
Column Temp. :40°C
Detection : SPD-M20A at 280 nm (Slit Width :8 nm)
Flow Cell : Semi-micro Cell

mAU
70-] MPeaks
1 1.6-Gingerol
2. 6-Shogaol
60
1 2
50
40
30
20
10
1 T T T T T T T T T T T T T T T
0.0 1.0 2.0 min

Fig.2 6-U>4O—IHLU6-2aui4—IVMEERDIOTNI T L
(100 mg/L, 2 uLiE A)
Chromatogram of a Standard Mixture of 6-Gingerol and 6-Shogaol
(100 mg/L, 2 pL injected)
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WERE BRI

Linearity and Repeatability

Fig. 312, 6-P v 7 u— LB XU6-> 3 v HA—ILiZD
W TR 1.0~250 mg/LIZ ¥ () S (K Ee3n)
DY — 7 HRCF K D1ER) XU R LHEBIE (n=6)

AL E 9, M & 3% 5% (R 0.9999L) | & Rif
KEMENE SN E L,

WAEEHEHROS

Analysis of Ginger Extract

Linearity and Repeatability

4 2% % Fig. 4158 3 ATLEES% , Table 1D 7M1 &
DAL E L7, Fig.5i2, 7u~ oo 44 R0LET,
Fig. 612, 6-¥ v v — U EUERORE & A2 25 dih HY ik vh o 1EE
AUk & A st Th6-2 v ra — LD 2 Xy b L L fEYE
AN PLAETERINE L RERL X9,

005 mAU
200 W Peaks
1. 6-Gingerol

1751 2. 6-Shogaol
1503 1
125
1001
75
504

0_

0.0' - 'Oj5' - '1j0' - '1 15' - '2i0' - '2j5' - '310' ' 'm'in

Fig.5 HZHMHEROIOYNI T4

Chromatogram of Ginger Extract

200000 No. |Peak Area 200000 No. |Peak Area

1 3411 1 3523
2 150000 2 3401 ) 150000 2 3549
8 3 3400 3 3 3510

<t 100000 < 100000
3 6-Gingerol 4 3404 5 6-Shogaol 4 3520
o R2=0.99998 5 3403 o R2=0.99994 5 3542
2 50000 6 3391 & 50000 6 3528
Average | 3402 Average| 3529

0 % . 0 % .
0 50 100 150 200 250 300 %eRSD 0.19 0 50 100 150 200 250 300 %eRSD 041
Concentration (mg/L) Concentration (mg/L)
Fig. 3 EiRMSLUBERM

Ginger 1 g

<——Methanol 3 mL.

Homogenize

Centrifuge (5000 rpm) 5 min

< Methanol 2 mL

Inject to HPLC 2 uL.

Fig. 4 HIIEFIE
Sample Preparation

mAU

Standard

200.0

2050 2500 @ 275.0

300.0

325.0

nm

Fig.6 6-2>4'O—ILDANRTNL
Spectra of 6-Gingerol
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EEEDBEDISHE (Z2D44)
F— ML TFSIL-30ACI EBEE T L H T LFEHET I BOM

High Speed with High Resolution Analysis (Part 44)
Analysis of Pre-column Derivertized Amino Acids by SIL-B0AC Autosampler

73X W AT R Sy B R R S W e & IR ST RS
BOWTRHELE XN THD, HPLCAEMW=7 I VO S5HTT
&, g, BIREOM EOZDIC kA BB R LE S E
HEXINTEELAL, ZRETIZT Y Tr—Yay=a—2
No.L.29235 X U299ATIZOPAR Z I 7 5 A5HEALEEIZ LB
7 3 /RO G A ZRIT LT T

W7 I/BR225 B D—F 3

Simultaneous Determination of 22 Amino Acids

A TlENexerat — b9 75 “SIL-30AC” D H B i AL
PURSBEATSH LT, 17 I /IO AL Ao-7 2L T L
FEF (LLF, OPA) T, Fal)rixEn2lrI ki sa
TEEI-TILA L =LA FIL (LLF, FMOC)IZTA—t4>v
TN TRESCYEICHT A SR L £ 3, S IRLL 7
T /BITEE®E SN HE S T 4 “YMC-Triart C18”
(1.9 pm, BRASHTAZL -8 ICXDFHEL721%, &
JEJE B B “RF-20Axs” IZ X D SIS ISR L £ 9,
¥, OPAGEEMAR(LT I/ BELFMOCHEEMAIL 7 I /BRI
W RS 720, ARG ENHL
ST AT >TCTOE S,

<—— MercaptoPropionicAcid 45 pL
<——OPA22 uL
<— Sample 7.5 uL
Mix
|

Wait 1.0 min
| <—— FMOC 10 pL
Mix

Wait 2.0 min

I—) Injection to HPLC 1 uL

ZZTIRHDEMR R “RF-20Axs” & E B RTALPEHEBEN] %
F— b3y 75 “SIL-30AC” # T, OPA# XU FMOC
IZEoTT AL 727 2 D 5l ZHEr L £ 3.

Y. Hirao

Table UZARETHH 28 ALk AR LE . &
7z, Fig. L2 — b4 75 SIL-30ACIZ &% H B S &
(L TORIEDORMB FTCRADAF —LERLE Y, A—T
PV TS KB E BB TR B A — It 2
ENTEETOT, BFEICKZ T LIS L5588 KLE L
RU, Bh-mREE2EZ2EnTEXT,

Table 21253#r 4%, Fig. 21253l u~t o o4%
RLET,

Table 1 FHEMHLHZE

Derivatization Reagents

Fig. 1 SIL-30ACIC&BBE T L AT LFEH EDRN
Flowchart of Derivertization with SIL-30AC

@ Mercaptopropionic Acid
3 - Mercaptopropionic Acid 10 pL in 0.1 mol/L Borate Buffer (pH 9.2) 10 mL

@0 - Phthalaldehyde Solution
o0 - Phthalaldehyde 10 mg in 0.1 mol/L Borate Buffer (pH 9.2) 5 mL

@Fluorenyl Methyl Chloro Formate - Acetonitrile Solution
9 - Fluorenyl Methyl Chloro Formate 4 mg in Acetonitrile 20 mL

LAAN-A-LC138

Table 2 HHTEMt
Analytical Conditions

Column :YMC-Triart C18 1.9 um
(75mm L. x 3.0 mm LD, 1.9 um, BRAZHE7 4 = 40 —5l)
Mobile Phase :A :20 mmol/L Phosphate Potussium Buffer (pH 6.9)
B : 45/40/15 Acetonitrile/Methanol/Water
Time Program :B Conc.11 %—13 % (0.00-3.00 min)—31 % (5.00 min)
—37 % (7.5 min)—70 % (10.00 min)
—100 % (10.50-13.50 min)—11 % (14.00 min)
Flow Rate :0.8 mL/min
Column Temp. :35°C
Injection Volume : 1 pL
Detection :RF-20Axs Ex. at 350 nm, Em. at 450 nm
—Ex. at 266 nm, Em. at 305 nm (9.0 min)
Cell Temp. 120 °C
Flow Cell :Conventional Cell
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i 22

0.0 2.5 5.0 7.5 min

B Peaks

1. Aspartic Acid 2. Glutamic Acid 3. Asparagine 4. Serine 5. Glutamine 6. Histidine 7. Glycine 8. Threonine 9. Citruline
10. Arginine 11. Alanine 12. GABA 13. Tyrosine 14. Cys-Cys 15. Valine 16. Methionine 17. Tryptophan 18. Phenylalanine
19. Isoleucine 20. Leucine 21. Lysine 22. Proline

Fig.2 73 /BRIEREG22H N7 A~ M 5L ({10 umol/L, 1 pLiEA)

Chromatogram of 22 Amino Acids (10 pmol/L each, 1 pL injection)

WEREEFRM

Linearity and Repeatability

WEEHB ORI

Analysis of Samples

BRSO T I 7 BRIZ DWW TR FEEHIPH1I~100 pmol/LOOK: Fig. 3IZli s OB KR &R BT ot L7z Bl a R L £ 9,

EHRAERLIZEZA, WIREF5F (R?) 230.9998 I FABHIALFEO.2 nmD XY TS5 T4 X —TAMUI=H, 4
DREFAEERBF O E L2, 73/ R225 55 & #D KR fricfitL EL7=,
Lorbr L7z & Z2 D fEEO # B (n=6) 27/ RLE T,
Table 3 BIRM
Repeatability mv
4507 mPeaks
Area%RSD Area%RSD 1 1. AsparticAcid 2. GlutamicAcid 3. Serine
Asp 0.50 GABA 0.41 400 7 4. Histidine 5. Glycine 6. Threonine 7. Arginine 8. Alanine
1 9. Tyrosine 10. Valine 11. Methionine 12. Tryptophan
Glu 0.48 Tyr 0.55 350': 13. Phenylalanine 14. Isoleucine 15. Leucine 16. Lysine
Asn 0.51 Cys-Cys 0.46 1 17. Proline
Ser 0.41 Val 0.71 3007
Gin 0.56 Met 0.71 250
His 0.57 Trp 0.70 200 3
Gly 0.29 Phe 0.73 E
Thr 0.55 lle 0.63 150 5
Cltruline 0.46 Leu 0.55 100 3
Arg 0.45 Lys 0.56 ]
Ala 0.46 Pro 2.35 50 7
0
T T T T
0.0 25 5.0 7.5 min
Fig. 3 i&EREFKD IO NI T4

Chromatogram of Soft Drink
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LC/MSER7 I/ B9 AT L “UF-Amino Station” (ZMD1)
BERT7I/EBNOH -7 770—F

LC/MS Ultra Fast Amino Acid Analysis System “UF-Amino Station” (Part 1)
A Novel Approach for Ultra High Speed Analysis of Amino Acid

T I BN BN S NT O S A A V5K A
N7 T AREEAR(LHPLCIAE, RGO 7 I /B HTIZIE
L TWBEDD, SIS RN &G T Lz, 7,
WitH-7" v 71 5 A ERAL-UVIR NI LB 7 3/ R fr
X, SMTEERNE RIS TE S D0, WNREEBTI
W BOZ R A3 0 F5%

RO FRREA L E A BIFE L7z “UF-Amino Station” (&,
W OB E S T AL, EEEISE SR E RO

WO TP I /B3B8 B & —F 1R

Simultaneous Analysis of 38 Amino Acids in 9 Minutes

Fig. 1 (2, AW 7 3/ B384/ DFEU#ER %, UF-
Amino Station (_[1) &F54 2 2K 2 7 7 455 ERL
HOUCMHNEIC KD 7 I VT (F) T—A 0 L7=fl%
RLET, ALY MR 5 L3558 REETIE38K
Sy O Gy EEC2RE I L B AL £ 9, — 5, UF-Amino
Station T, O &M & 55 & & 5 4 “Shim-pack UF-

5ZLT, DENIFMTISGDT I/ - 73 B
WEO—F S EFERLE, MAT, FERLEON
gft, HHY 7t TIC KB B ERELSE, SRR
EYHAR— 53 FIELFFREAALTCOET,

ZZ7Tl&, UF-Amino Station 12X 57 3/ &5Hr o3
ARIFEBE, 7 BOBEES & TREIC L7z 2T L%
RIZ2OWTITHEITLE T,

K. Watanabe J. Masuda

Amino” CKi 7 2 pm) ZHWT38EK T DT I /B4t
HHEL, &S 1IsEEEs I &SR “LCMS-2020" %
BERICIRHT 228 T, I 29I E DK & i
Hd5Z N EL, 5t %#Table LLI/RL
E3c

UF-Amino Station CysAc : Cysteic acid
Asp : Aspartic acid
GABA lle || ey Glu : Glutamic acid
sar Ala | B-AiBA ! a-AAA : @ -Aminoadipic acid
Asp A His o Pro \EtOHNH: Phe HyPro : Hydroxyproline
Ser et i
Glu al a-ABA Asn : Asparagine
Cysfic Hyero [ | L : Ser : Serine
ys? I (IM /\ | [ \ l\ M [\ Theanine - " : .
Asn H . o I It // s 2 iies Gly : Glycine
= RASiS=as=——:ci=ii= — Gin : Glutamine
N e B
=riesoe = no
=z T —_— N
—H 7/\”4,*%‘ i ——— [ b WL = Thr : Threonine
= e,y i it cit : Citrulline
=0 i ﬂf{AI'\'sf = JC 17 —— Ala : Alanine
JH G2 | — GABA : 7 -Aminobutyric acid
iop J”l J”L\ll Tt = Car : Carnosine
F— = Arg : Arginine
; : iy 1-MetHis : 1-Methylhistidine
OI'D 18 20 : 2 e 40 jﬂ o0 70 I -Bo g g gmin 3-MetHis : 3-Methylhistidine
UF-Amino Stationlc &£ %3857 = /E”ﬁﬂﬁﬁ el 9439 B -ABA . B -Aminoisobutyric acid
AAVZ@-RAMAS LT Ans : Anserine
?ﬁ‘#ﬁﬂtﬁi‘éﬁﬂii ___________ Pro : Proline
;m\/ e EtOHNH2 : Ethanolamine
| a-ABA : « -Aminobutyric acid
N ; Theanine : Theanine
‘ Cystathionine  : Cystathionine
Cys2 : Cystine
Tyr : Tyrosine
Val : Valine
HyLys : Hydroxylysine
Met : Methionine
Orn : Ornithine
: Lys : Lysine
0 20 30 40 S0 60 70 8 90 100 110 120 130 140 150 _ min Tle : Isoleucine
A4 VLR KR DS LFREEHPLOT & BIBRAT I/ BOSHA Leu  Leucine
16043 & Phe : Phenylalanine
Trp : Tryptophan

Fig. 1 73 /EE38R MMEEMD—F NI

() UF-Amino Station, ()B4 7> - R bH 5 LFEMEESERHE

Simultaneous Analysis of 38 Amino Acids Standard, (Upper) UF-Amino Station, (Lower) Cation-exchange
Chromatography and Fluorescence Detection with Post-Column Derivatization

LAAN-A-LC139
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: Shim-pack UF-Amino (100 mm L. x 2.1 mm I.D., 2 um) Reaction Reagent : Amino Tag Wako and Amino Tag Wako Borate Buffer

Table 1 STt
Analytical Conditions

Column

Mobile Phase : Amino Tag Wako Eluent Buffer and Acetonitrile, Detection : LCMS-2020
Gradient Elution Probe : ESI Positive
Flow Rate :0.3 mL/min
Column Temp. : 40 °C HAETOMRKIL, AEMSE T ERAR M2 OAT-TEET,

BESESTICERY 2F—N\—SvTHEFESH RIS

Automated Derivatization in Overlap Process which Contributes to Ultra Fast Analysis

UF-Amino Stationid, ATALFIMERENFE A — 192 T 5 WNTHRE - MLz B¢, RAWRENNRRIE 2=y NI
“SIL.-20ACer” D H B RTABFEAEIZ LD, 73V EEOEE ALE T, A KoeBEpbehiz7I /BB, 7L 7o
T 20 EXD 9, Fig. 212, HEFEEAK YIDBZIZE>ThHTLNFEAINE T, ZNoBETH—
ERIBDA A=V RAERLES, ST v 2 I EAERTE, MY FSIZEDEB TR ETOT, R E T TE

SUBRHE R, T BOGRIEE 2y P LT & G5 &, 4 — <, WAL BIS O ZEEA EL IR TE £

MY TS N RFRENE A PRELL, BHCHBE L2329 354 7L

HEIL—7
B
T MERSIZY b
EERS
PR RIS
SR T & Y SR

Fig.2 SIL-20ACeriC &2 BEIFFEMH LR IS
Automated Derivatization by SIL-20ACer
&, MG 2= T OFETRIL S 2 7 bIvEd, 1Y

51T, BHEREEARLLE L S5 & T L TITS5 2 & T,
A 2D 3 A IRE R 2 R D S Afr ~ O Wi 1 2 Sk Bk 2 <RI %

SO RDL A= 7y FIZEB L3, TBRTLEE T

AL XN =R S aIZiEAIRh S E, A— bV TS5 728, BT 2 75 < SR A D B T L N TE F T
IFROGARHA W ORI A FIGE L £ 3. BISIHEA SR Fig. 312, BIHLBEDOF —/3N—F 9 FIZONTDA A=V X%
B S C BN, Hi7-a AT & sk SR ENVES

BEYAIIV

Sk (1E=8) A5 LFEEE  BEE(N0E SR (2E18) A5 LFEEE FEGE0E

7]'—/\—7 v 7’ﬂu9&Eb‘»f'7}I/

i i

-i

SHOER) A5 LFEL ﬁ#ﬁ(z@lﬁ)tih*&ﬂté S GER) 737L\3F-1!J{|: S (4EIR) H3 LFEL

H L AR | mEEkianE B IR : F AL aTLE

Fig. 3 UF-Amino Station®D# —/ =7 7 HE A LALIE
Overlap Derivatization Process by UF-Amino Station
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LC/MSERT7I /BT X7 L “UF-Amino Station” (Z1D2)
KA MTICHTBEFEHEOR L
LC/MS Ultra Fast Amino Acid Analysis System “UF-Amino Station” (Part 2)
Improvement in Reliability of Sample Analysis

HPLC® 5 \WZUHPLCIZ X5 M -7 L 71 5 4558 (k1L
7 BANTRE, SRR OENEIIG TR0 0,
AREUR, BRI A E M~ M) v o 2 GRS
BLTE, S ROGHEMEICIRAY S 5580350 £7,
ZhE, AR OIRHER Sy T X VRO Sk, »BVIET
VB EO S iAo IiER S5 Z e SR TH 5720
IS BME T,

W=7 I BTy 274 “UF-Amino Station” 13,

BLC/MSICX BB/ tRHERIRME

Superior Selectivity by LC/MS Detection

He

Fig. 12, RSB ILHhO7 I /i%E, Tz AVF
F* 73— (PITC) & iF SRR EEIZ 2T L 5 458
WARAL-U VAR 15 & UF-Amino Station& T4r#T L7z 5% R
ZRLE T, PITCIC X3 i5E KL 7 I/ %2 UF-Amino
Station& [ D Sy iR T2 &, 73R LH5

HUZE BTt 2 BRI LTk 3, 2 D E 7o 8 R R
IZKD, WRRGPBL GG, HENIEME~ ) v o2
&G aB & 5t 28120y, BEMEomEOLIHT
AUBEE LT, F/z, A— MYy I I KZAFEEAKL
g, O ERMER_EIZ L 9
2T, FERRBMIZB VTR & R $SUF-
Amino StationDFFR&Z DIHIAETHEITLE T,
K. Watanabe J. Masuda

WM T EHWN 7 IV BO SRR Z 2 H D,
ERERICHBELIBRITHESHDET, THIZTIC
UVBHEOFEIRMEISERIL, Fig. 1 (L) ora<wtsIa
12T, M2 UF-Amino Station& Al & 45 &,
A HERR 57 DRZEIZ KO 503 s oy Bk DR AN T 5 Z &

UHPLC-UV Detection
with PTC-precolumn
Derivatization

LMAHMM

0.0

8.0 9.0 min

Glu ay UF-Amino Station
Leu
Al
Asp ° Pro lle
" ———Asn GIn ~—A——-\..h———~—«——-————
-~ L e —/%‘ Vval ]
—__ (His)
Ser ¢ A
Thr-
—— YAl
(GABA) 1 - Lys
— N Phe
Met Trp —
N N
0.0 1.‘0 2j0 310 410 5.'0 6.'0 710 8t0 min
Fig. 1 TERBIFEM IS T I /VBEEOAH  (E)UHPLCICEBPTC-7 L AT LFEEMH E-UVIEHZE, () UF-Amino Station

Analysis of Amino Acid Analysis in Skim Milk (Upper) UV Detection with PTC-Precolumn Derivatization,

(Lower) UF-Amino Station

LAAN-A-LC140
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RbH»0DE9, —F, UF-Amino Stationid & 25 I1ZLC/
MSZEHW, ThZhoT I/ BEMy Li-vZ2ruav o5
L2CEmLEY (Fig. 1(F)). Zo@EomiiEPREIZ LD,
TIVEHHE, H»50NEIT I BERMERITEDE -2 DE
HOIZKDERAMIRNOHE AL /NI TDZ LD AHETT,
Fig. 1057 #i4e % Table 1 IZ/RLE T,

Fig. 212, Fig. 1& A CERIBENERIFLIC 7 X/ IR RSEHE VK
WZETRIML, UF-Amino Station (2T LT, 73 /RO
R ER A ffEsR L 2= A SR A 7R L4, BEHR FLISIR K THE A
L7 b= ML EMA TR Z Sy A i L7-1%, 73/

Table 1 D5t
Analytical Conditions

[UHPLC, UV Detection with PTC-precolumn Derivatization]

Column : Shim-pack XR-ODS (100 mm L. x 3.0 mm L.D., 2.6 um)

Mobile Phase : (Potassium) phosphate buffer (pH 7.0) and Acetonitrile,
Gradient Elution

Flow Rate :0.9 mL/min

Column Temp. 140 °C

Reaction Reagent :Phenyl Isothiocyanate

Detection :SPD-20AV at 254 nm with Semi-micro Cell
[UF-Amino Station]

Refer to Application News No. L433

WA AFEBEA DI A
Applications of Biological Samples
AERGRRE & A MEIK Sy 3 2 <, B DT L T LFEEKR
{L-UVBRAETE LR L EREOEHEMESMK T I5Z L
DEEE 2D £9, Fig. 312, UF-Amino Station!Z X5k
M T s K OVT o MALETh O T I RO TR R &R L

IR UE VAW AR L T, & SICIRED T TR UE R D
W7 £ %41y, UF-Amino Station IZflfLE L7z, Fig. 2
ARG R SDIGERIE, BEBALO LS s~ ) v
I 2% GUWBCH 5T, BHEOEWERSIIEETH
5T LH/RLTOET,

F7z, 7SV =L av=a—% No. L433TE WL Z
L72&512, UF-Amino StationiZ, RiLEEFSEERZA — b
v 75 “SIL-20ACet” 12T 7 3/ 4 HB) TRl EMALL
F9., ZORREIE, S ORERLZ) T s <EEEIR LA
BlomBitEEA LU, FEICKE<EBLE T,

[BIREE (%)
120

100

80

60 |

40

20

0

> & PP

Fig. 2 BiAEMTLICH 373 /BEOEINER
Recovery of Amino Acid in Skim Milk

F9. WITNEWITRTOREEZ T SIS THETH
5ZENMERTEE T, ZDXSIZ, UF-Amino Stationld
RGBT O 7 I BB KEE RS 5 Z & B HHE T,
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Gly \ Ala
= ¥ a s miis
b N H A HH
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Non-Serum Medium

(A7 — 2 Z0kO bR 2 & D THRYTHE F L7

Rat Plasma

Fig. 3 EGFHEMCHT27I/BOAM (L) EBmiEEH, (T) 7y b
Applications of Biological Samples: (Upper) Non-Serum Medium, (Lower) Rat Plasma
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