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Low vacuum scanning electron microscopy for paraffin sections stained with platinum blue
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Specimen preparation microscopy using ionic liquid
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Analysis of capsaicinoids in foods

using LaChromUItra System

Introduction

Capsaicin has been recognized for many years as
the pungent principle of capsicum. In a few studies, it
has become clear that other structurally similar com-
ponents, capsaicinoids, also contribute to the pun-
gency of red pepper®?®. Among them, capsaicin
(CAP) is the most abundant heat principle of cap-
sicum and its heat pungency is almost twice as much
as that of homocapsaicin (HCAP), homedihydrocap-
sacin (HDHC), or nordihydrocapsaicin (NDHC) “-9.

Because the chemical properties and solubility of
capsaicin are virtually the same as those of the
accompanying capsaicinoids, the natural capsaicin
was considered to be an individual substance for a
long time. The first separation of the natural sub-
stance into capsaicin and dihydrocapsaicin was car-
ried out by paper chromatography®. To date, about

Jaeho HA* Hye-Young SEO You-Shin SHIM Hyun-Jin NAM

20 natural capsaicinoids have
been identified in the fruits of
red pepper, although even this
number can hardly be consid-
ered as final (Table 1).

The relative contents of

the components depend on the
species and sort of red pepper
may vary within rather wide

Jaeho HA

limits. For example, in the Japanese sort of pepper
known as “Santaka” the ratio of capsaicin to dihy-
drocapsaicin is 70:30, where in the Cayenne species,
this ratio is 47:53.

The obtaining of natural capsaicin on a commer-
cial scale is usually based on the infusion of crushed
dry pepper fruits with 80-95% ethyl alcohol. Some of
the large scale production can be achieved using

Table 1. Characteristics of capsaicinoids

Scoville
Capsaicinoids Abbrev. MF MW . Structure
heat units
HO
Capsaicin CAP | C_H,NO, | 3054 | 16,000,000 \OD\,NM
(o]
HO.
Dihydrocapsaicin DHC | CH,NO, | 307.4 | 15,000,000 \DQ\.HW

Nordihydrocapsaicin

NDHC C17H27N03

HO. e
293.2 | 9,100,000 | - \Qﬂ
o \;/W\]/

Homodihydrocapsaicin | HDHC | C,.H, NO,

3215 | 8,600,000 XOA\;A\,HT«AA,Y

Homocapsaicin HC CH,NO, | 319.4 | 8,600,000 | o'~ “WT/
o
HO e
Nonivamide PAVA | C_H,_NO_ | 2934 x.OI;L,n\n/\/\_/\/\

(Reference : Wikipedia, 2009)

* Food Analysis Center, Korea Food Research Institute 516, Baekhyeon, Bundang, Seongnam, Gyeonggi, 463-746, Republic of Korea

S..NEWS 2010 Vol.53 No.1 13



[4490]

THE HITACHI SCIENTIFIC INSTRUMENT NEWS

diethyl ether, acetone, chloroform and the various
concentration of alcohol from 50 to 85%.

Capsaicinoids are characterized by a high biologi-
cal activity and their pharmacological, neurological
and dietetic effectiveness is well known@. It has
been reported that capsaicin is a highly selective
agonist for the transient receptor potential vanilloid
receptor 1 (TRPV1; also known as VR1). Toxicity
studies with pure trans-capsaicin was performed by
a few scientist, indicating that pure frans-capsaicin
does not alter the duration of cardiac action poten-
tials, and causes only very minimal organ toxicities®.
Other researchers have conducted the experiments
of the effect of capsaicin on the herpes simplex virus
(HSV), showing that when the onset of treatment
was delayed until after intravaginal virus challenge,
primary genital skin disease severity was significantly
reduced. In animal models, capsaicin was shown to
be rather effective against HSV. However, it was nox-
ious when applied to the mucous membranes and
caused an unpleasant burning sensation?.

Kang et. al. "V have made a report that capsaicin
can suppress obesity -induced inflammation by modu-
lating adipokine release from and marcro-phage
behavior in obese mice adipose tissues. Moreover,
capsaicin suppressed not only marcrophage migra-
tion induced by the adipose tissue-conditioned medi-
um, but also macrophage activation to release proin-
flammatory mediators. Capsaicin may be a
useful phytochemical for attenuating obesty-induced
inflammation and obesty-related complications. In
the view point of analytical method for capsaicinoids
in foods, many trials have been made to extract and
to analyze the capsaicinoids from food matrix, even
though relatively multifabrious, the quite successful

results have been achieved to date. The analytical
method of capsaicinoids in foods has been developed
in many ways, including spectrophotometric and
chromatographic technologies such as gas chromatog-
raphy, liquid chromatography coupled with mass
spectrometry (Table 2).

Analysis of capsaicinoids in such foods as chilli,
paprika, chilli oil is considered to be relatively simple
due to simple method of sample preparation, includ-
ing solvent extraction, filtration by syringe-type
membrane filter, and analysis by chromatographic
techniques. In the meantime, some of the foods such
as Gochujang (one of the traditional foods in Korea),
Kimchi and chilli sauce have to follow the multi steps,
including extraction, purification, filtration and
analysis.

Recently analytical method of capsaicinoids in
Gochujang by high performance liquid chromatogra-
phy (HPLC) has been endorsed as type II and by
gas chromatography as type IV in the 30% section of
the CODEX Alimentarius Committee on Methods of
Analysis and Sampling, Balatonalmadi, Hungary,
9-13, March 2009. Since then the needs for capsaici-
noids analysis has been rapidly increased in Korea as
well as in many Asian countries. Moreover, Korea
government tries to establish the criteria of hot taste
label based on concentration of capsaicinoids in foods,
instead of scoville heat units. This kind of implemen-
tation has been bringing out the necessity of analysis
of capsaicinoids in foods to be more effective and
rapid than conventional method.

Meanwhile, manufacturing Gochujang requires
many pretreatment processes to remove such impuri-
ties as interfere with analysis before the content of
capsaicin is determined, since the raw materials of

Table 2. Analytical instruments for the quantification of capsaicinoids in foods

capillary column
(0.25 mmX 30 m)

Instrument Stationary phase | Mobile phase Detector Foods Reference
Spectrophotometry N.A. N.A. UV/VIS at Hot pepper I.Perucka et. al.
590 nm Food Chemistry 71,
287-291, 2000
Gas chromatography medium polar Helium FID Gochujang Ha, J et al.,

J.AOAC Int. 92(2),
387-391, 2008

Liquid c18
(4.6 X 15¢cm)

Acetonitrile/
1% Acetic aicd

in water (6:4)

chromatography

UV 280 nm Rep pepper AOAC 995.083,
FLD280/325 | oleoresins 2005
Hot pepper
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Gochujang include soybean, wheat flour, glucose, and
sugar. It has been reported that the concentration of
capsaicinoids in Gochujang varieties ranges from 10
mg/kg to 100 mg/kg; varieties of mild taste contain
from 10 mg/kg to 30 mg/kg and strong taste are
characterized by a content higher than 70 mg/kg,
reaching about to 100 mg/kg"2-® Therefore, the
effective analytical method of capsaicinoids in foods
such as Gochujang, Kimchi, and snacks using
chromatographic technology has been a challenge
due to their complex matrix and interferences in the
raw materials.

Analytical method of capsaicinoids has been
studied and developed for the chilli and chilli pepper
since these have frequently been used as a food
ingredient and raw material. Most of difficulties in
the analysis are related with the method of sample
preparation to remove the interferences, separation of
individual capsaicinoids and analysis time.

Ha et. al. 15 have performed the gas chromato-
graphic analysis of capsaicin in Gochujang and foods.
For the gas chromatographic analysis of capsaicinoids
in foods, the sample preparation not only follow the
multi-step to remove the interferences in foods but
also requires a large consumption of solvent during
sample preparation, resulting in environmentally
unfriendly, time consuming, and high cost (Figure 1).

With some advantages of high performance
liquid chromatography (HPLC) over chemical analysis,
its application to the analysis of capsaicinoids has

frequently been proposed®>1?. Even though sample
preparation for HPLC analysis may be simple and
convenient, the interfering substances extracted with
capsaicinoids hinder the chromatogram and can
easily be absorbed into the column-packing materials,
increasing pressure in the system and shortening the
column life.

Some of the researches have performed to detect
the extremely low concentration of capsaicinoids in
self-defense weapon using liquid chromatography-
mass spectrometry and -tandem mass spectrometry .

Recently ultra high performance liquid chro-
matography (u-HPLC) method has been adopted in
many areas of food analysis due to its rapid analysis
and remarkably excellent separation. U-HPLC
method has been known to be economical and envi-
ronmentally friendly due to extremely rapid analysis.
In concomitant with the fast analysis, the consump-
tion of solvent for mobile phase can be reduced up to
5 to 10-fold in savings.

Therefore, our study is focused to develop the
analytical method for the capsaicin content in foods,
especially Gochujang, using u-HPLC (LaChromUltra
System, Hitachi-High Technologies Corporation,
Japan) and to validate the new method according to
single laboratory validation, including linearity, limit
of detection (LOD) and limit of quantitation (LOQ),
accuracy, precision, repeatability, and applicability.

e 1 ‘ Capsaicin A
s Squalene
" l
|
\ |
g~ \ it
é = \_q I\
£ = - = — =
z 1
3 \ Capsaicin
[
= , B
T ‘ | Squalene
1l
-1 | ‘
w1 |i| ]1
- I\I“ h I*l i :il:
. |
o N, Y AN O O SO A

Figure 1. Chromatograms of capsaicin in standard (A) and Gochujang (B) by GC method.
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Experimental
Material

Gochujang were purchased from the super market
in Seongnam city, Korea, and stored at below 4C in
an air-tight container prior to analysis. All other
samples for the applicability were also purchased
from the super market in Seongnam city, Korea and
should be mixed thoroughly so as to be a homoge-
neous mixture prior to analysis.

Sample Preparation

Accurately weigh ca 5 g Gochujang into 250 mL
boiling flask. Add 50 mL 95% ethanol and several
glass beads, and attach flask to reflux condenser.
Gently reflux it for 5 hours and let it cooled. Filter
1 mL solution through a 0.20 um syringe filter into
small glass vial. Use it for LC analysis©.

Chromatographic conditions

Analysis of capsaicinoids was performed using
LaChromUltra L-2000 U Series apparatus (Hitachi-
High Technologies Corporation, Japan), including
an eluant reservoir, HPLC pump, an autoinjection
system of 2 uL injection at a fixed volume. Liquid
chromatographic separation of the analytes was
achieved using LaChromUltra C,; (2 ym, 2 mm id.
X 50 mm L, Hitachi-High Technologies Corporation,
Japan). The column was equilibrated at a flow rate
of 0.6 mL with a mobile phase consisting of
acetonitrile - distilled water (40:60, v/v) containing

1% (v/v) acetic acid at 40-C. L-2485U Fluores-
cence-Detector (Hitachi-High Technologies Corpo-
ration, Japan) under the condition of Ex. 280 nm, Em.
325 nm was used and the autosampler injection vol-
ume was set at 2 uL.

Reagents

Capsaicin (CAP) and dihydrocapsaicin (DHC)
were purchased from Sigma (St. Louis, MO, USA).
Ethanol (ACS reagent grade), acetonitrile (chro-
matographic grade), acetic acid (ACS reagent grade)
were used.

Calibration Graph

Calibration graph for u—-HPLC were based on
peak area prepared by injecting 2 uL of the 0.1 0.5,
1.0 25 and 10.0 ug/mL solutions prepared through
the dilution of capsaicin and dihydrocapsaicin stock
solutions (1000 ug/mL) with 95% ethanol.

Method validation
The method validation has been carried out

based on FDA guidance for bioanalytical validation
(2001) and ICH Q2B Guideline using Gochujang.

Results and Discussions
Comparison of elution time
by conventional HPLC with u-HPLC
The comparison of chromatograms of capsaici-
noids standard by conventional high performance

c-HPLC

Column : PAK C18(5um,4.6x150mm)
Flow : 1.5ml/min, Injection vol. :20L

2

A

2000

25 min

2000

u-HPLC Column : LaChromUitra €18 (2um, 2x50mm)
1 Flow : 0.6 mL/min, Injection Vol. : 2 pL
3 1000 4 2 - 1000
oA | ik
(] 1I 2 N ‘r ; L]

7 min

Figure 2. Comparison of chromatograms of capsaicinoids standard by c-HPLC (upper)
and u—HPLC (lower). Key : 1. Capsaicin, 2. Dihydrocapsaicin.
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liquid chromatography (c-HPLC) and ultra high
performance liquid chromatography (u-HPLC) was
represented in Figure 2. The typical c-HPLC requires
a considerable amount of analysis time (around 25
minutes) and solvent consumption for successful
chromatographic analysis. However, u—HPLC requires
a short analysis time (around 6 minutes) for the
achievement of the same chromatographic analysis as
c¢-HPLC. Therefore, it can be considered that
u-HPLC method has been economical and environ-
mentally friendly due to extremely rapid analysis.
Because of the fast analysis, the consumption of
solvent for mobile phase can be reduced up to 5-fold
in saving.

Linearity

To determine the linearity, 5 different concentra-
tions of capsaicin standards were used in a working
range from 0.1 to 10.0 xg/mL for ultra high
performance liquid chromatograph (u-HPLC)

50000000

45000000

y = 4E+06x + 294969
40000000 R* =0.9995

35000000

30000000 + CAP mDHC

25000000

Area

20000000
y = 4E+06x + 26692

2=
15000000 R e

10000000
5000000

o
0 1 2 3 4 5 6 7 8 9 10

Concentration (pg/mL)

Figure 3. Calibration graph of capsaicin and dihydrocapsaicin
by u—HPLC method.

method. Each solution was injected 3 times. Regres-
sion analysis revealed a good relation (correlation
coefficient (r) =0.9997 for capsaicin and 0.9999 for
dihydrocapsaicin). The graph showed a negligible
intercept, which was calculated by the least-square
method’ s regression equation (Figure 3).

Limit of detection (LOD)
and limit of quantitation (LOQ)

The limits of detection (LOD) and limits of
quantitation (LOQ) values were estimated at an
SD/b ratio of 3 and 10, where SD and b stand for the
standard deviation of the intercept and slope of the
regression line, respectively. LOD was 0.054 ug/mL
for capsaicin and 0.053 ug/mL for dihydrocapsaicin.
LOQ was 0.163 ug/mL for capsaicin and 0.160 ug/mL
for dihydrocapsaicin (Table 3).

Recovery and accuracy

In order to study the accuracy of the methods,
recovery experiments were carried out with the stan-
dard spiking a sample at three levels. The results
were given in Table 4. The average recoveries
obtained were quantitative (91.1-94.8% for capsaicin,
91.4-97.0% for dihydrocapsaicin), indicating good
accuracy of u-HPLC methods.

Applicability

To apply the analysis method to various Gochu-
jang products, chilli oil, Kimchi and snack containing a
different amount of capsaicin, were analyzed with u-
HPLC methods. The results showed that u-HPLC
method can be applicable to the wide variety of foods
containing chilli power and obtain the good separa-
tion without hindrance of interferences in foods as
shown in Table 5 and Figure 4.

Table 3. Calibration and sensitivity data of capsaicinoids

Linear
Component range LOD (ug/mL) LOQ(ug/mL)
(ug/mL)
Capsaicin 0.10-10.0 0.054 0.163
Dihydrocapsaicin ~ 0.10 - 10.0 0.053 0.160

S..LNEWS 2010 Vol.53 No.1 17



[4494]

THE HITACHI SCIENTIFIC INSTRUMENT NEWS

Table 4. Intra— and Inter—day precision and accuracy data of the
for the determination of capsaicinoids in Gochujang @

developed method

Spiked
Components amount Intra-day Inter-day Recovery (%)

(49/q) (CV%) (CV%)
©9/9

Cap 19.7 3.07 13.12 94.0
39.4 4.51 4.53 94.8
98.4 2.42 3.27 911

DHC 8.8 6.51 9.79 97.0
17.5 5.81 5.18 93.4
43.8 5.00 6.63 914

& : sample weight 5.0 g, concentration of capsaicin and dihydrocapsaicin was 29.3 and

15.1 mg/kg, respectively.

Table 5. Applicability of the u-HPLC methods to various foods

Foods Capsaicin Dihydrocapsaicin
Gochujang 1 16.310.06 15.7%0.03
Gochujang 2 35.81+0.05 22.610.02
Gochujang 3 95.0£0.06 44.4+0.07
Gochujang 4 28.5+0.9 14.6£0.6
Chilli oil 290+0.5 146+0.5
Kimchi 2.291+0.15 1.30%0.06
Snack 4.50£0.02 3.6410.06
Gochujang | | cAP chilli Ol
CAP .
| |
DHC | DHC
i
0;_._._:__ "__;d_'_";_:___s___;' u - ‘:_*;1_4 ';- 6 J_
Retention time, min Retention time, min
13 Kimehi _ Snack E
CAP '
| | J CAP |
\ [ ' DHC
P DHC :
Retention time, min Retention time, min

Figure 4. Separation of capsaicinoids in various foods
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Conclusions

For the analysis of capsaicinoids in foods, the
u-HPLC method using LaChromUltra System
(Hitachi-High Technologies Corporation, Japan) was
validated in terms of precision, accuracy, and
linearity according to FDA and ICH guidelines, and
good results obtained within acceptable criteria.

Benefits of LaChromUltra System for capsaici-
noids analysis in foods are reducing the analysis time
to about 1/4, reducing the volume of solvent to about
1/10, remaining high resolution, good separation and
easy handling.

It seems that LaChromUltra System can offer
significant improvements in speed, sensitivity, and
resolution compared with conventional HPLC, this
bodes well for future applications in the analysis of
capsaicinoids as well as in the analysis of food compo-
nents.

Acknowledgement

We especially thank Hitachi-High Technologies
Corporation for its financial support and also appreci-
ate the technical advice received from Analytical
Systems Design Department, Naka Division.

References

1. Todd, P. H., Bensinger, M. G. & Riftu, T. (1977) J. Food
Sci. 42, 660-665

2. Reilly, C. A, Crouch, D. J. and Yost G. S. (2001) J. Forensic
Sci. 46, 502-509

3. Altinkurt, T. (1980) Eczacilik Bull., 22, 22-28

4. Twai, K., Suzuki, T. and Fujiwake, H. (1979) J. Chromatogr.
172, 303-311

5. Chiang, G. H. (1986) J. Food Sci. 51, 499-503

6. Legin, G. Ya. (1996) Pharm. Chem. J. 30, 60-68

7. Perucka 1. and Oleszek W. (2000) Food Chem. 71, 287-291

8. Chanda S. Mould A, Esmail A. and Bley K. (2005) Reg.
Tox. Pharm. 43, 66-75

9. Bourne N. Bernstein D.I. and Stanberry L.R. (1999)
Antimicrob. Agents Chemother 43, 2685-2688

10. Mundinger T.A. and Efferth T. (2008) Molecular Medicine
Report 1, 611-616

11. Kang J. Kim C. Han I Kawada T. and Yu R. (2007) FEB
Letters 581, 4389-4396

12. Kim K.S, Park J.B. and Kim S.A. (2007) J. Korean Soc.
Food Sci. Nutr 36, 759-765

13. Oh H., Shon S. and Kim ] (1999) Korean J. Food Sci.
Technol. 31, 1570-1576

14. Ha J, Han K. Kim K, and Jeong S. (2008) JAOAC, 91:
387-391

15. Hawer, W. and Ha J, Hwang, J. and Nam, Y. (1994) Food
Chem. 49, 99-103

16. Hoffman, P. G., Lego, M. C. and Galetto, W. G. (1983)
J. Agricu. and Food Chem. 31, 1326-1330

17. Saria, A., Lembeck, F. and Skofitsch, G. (1981) J. Chromatogr.
208, 41-46

S.LNEWS 2010 Vol.53 No.1 19



[4496]

RERKGERICE TS REIEM LD/ HD

HIEEPM O F I

Evaluation of Solar Cell Components using UV-VIS-NIR Spectrophotometer
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New Application for Medical Research of Sugar Analytical System

using Phosphoric Acid and Pnhenylhydradine
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HITACHI SU8000 Ultra High Resolution FE-SEM with a Triple Electron Detector System
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1. 2009 China-Japan-Korea Symposium on Environmental Analytical Chemistry

(2009/9/1~2 FER)

H. Sakamoto (B 3L/\ 7% / A2 — X))t : Determination of total arsenic in environmental sample with decomposition
by UV-Irradiationusing hydride generation atomic absorption spectrometry

[Summary] It is well known that the sensitivity
of arsenic measurement by hydride generation
atomic absorption spectrometry (HG-AAS)
depends on its chemical form. The measurement
of the concentration of total arsenic often results
in considerable errors in a sample containing
various arsenic compounds. Therefore, the
arsenic compounds need to be reduced to a
homogeneous form. The optimum conditions for
ultraviolet irradiation as a pretreatment have
been investigated in this study. The main aspects
examined were reagent concentrations and time
of exposure to ultraviolet radiation. The sample

was mixed with K,S,O; and NaOH, and ultravio-
let light was irradiated using a UV reactor
(Model WA-UVR, KYORITSU CHEMICAL -
CHECK Lab., Corp.). This pretreatment method
was applied to the analysis of total arsenic in a
standard reference material (The Japan Society
for Analytical Chemistry, JSAC0302). Analytical
results were in good agreement with the
certified values. The recovery of each of the five
arsenic compounds tested (methylarsonic acid,
dimethylarsinic acid, trimethylarsine oxide,
arsenobetaine and arsenocholine) was about
100%.
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Analysis of Capsaicinoids by Ultra High-Speed Liquid Chromatograph
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Hitachi Ultra High-Speed Liquid Chromatograph
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Measurement of RGB Prism — Introduction of Variable angle reflectance accessory for Microsample —
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H Determination of Arsenic in seaweed (sargasso)
. Z-20109E H AR E ¥ — = ¥ B GG

Model Z-2010 Polarized Zeeman Atomic Absorption Spectrophotometer

¥—TFNo AA No.120 F4TH  20094E 3 A

WEEYHICHET D L RIE, B ROM, WENBEEORCEREEROME SN TWE T, Bio A LEBELS
Hipk S N7- b ROERGH 2179 4, M OLEMICH 3 2RI R &2 @Icfibhve, LROFETILTe 7 7
ANHBZHE =212 b0 E0BSERTIEDND ) T TAsOMENEFIZI937 nmE FHETH Y, AILEIAT
DA, AW EOIGEMDNY 7 7T v FRINOEE 2 Z 3R TWILETT. HVORHATE NNy 7 759 0 F
FIEZ: (WG € — ~ IR (3B L 2 Gl L COMERMIIE 21T ) S e TE 9, 72, LW
R THILICL > TRIREZRIED THETT,

CCTRIFEO—HTH 54K v ¥7 7 (B BENFEFTEEHEY BNIES CRM No.9) Zi8lR, 7 v BRAFAE N CHIE % % 47
W, ATk FRE A R UONREEE (EAUNEER) IS TR E L CET 2 HEa AL E 9.

2R

ZZTZRBALTWB 7T =3 a3 T—20HME CFLEDBERTROT KL LY BERAAWELE, Slnavi(EE4HY
AMIIEZABVELEThIEEEI 24—y hTBBTHZENTEET,
https://members.hht-net.com/sinavi/

36 S..NEWS 2010 Vol.53 No.1

THE HITACHI SCIENTIFIC INSTRUMENT NEWS

[4513]

MREHH N T2 7ud— X%, SRR %5
K DHPLC & e 1/100 2045 1T 5E (44 7088 ik
Whza< v 757054 07y 7L LT, BN
BEARFHELES v ) —F =N\ O ET 5
L-2200U04 — M4 > 77 (SR % 20094E11 0 1238
FeLFE L7ze SHE ORI B 1-HAl & Sk B 2 ik
NY R Y TEMORMIZE Y, 05%RSDELT (JEA
Hlu) OFVIEARBEBMEL, 0003%L T OKF v

7 L-2200Ufz4 — bY TS DFETT

V—=F—NZFEHL T Lz B OEAMY O
TR, Finh OB RIEOFHR Oz 012, Mk
EILEW 2RI EE - BN T & A1EREE, BV
WL e DT LAEASKD H I BHE - XA F - Ay
HToOMMAPMEFIRTHT T,

EABDEVIC K 2 BHMEEE(0.1~20 pL)

1.0% 2
0.9% Sample: 60ppm Methylparaben
0.8% 1 (Sample Solvent : 60%CH,0H)
- Mobile phase : 609%CH,OH
0.7% Flow rate: 1.0mL/min
0.6% Wash liquid: 609 CH,0H
| Needle Wash Time: 1sec
0.5% | Detector: L-2400U

0.4% - B Wavelength: 265nm
0.3% | =

0.2%
0.1%
0.0%

0.1 0.2 0.5 1 2 5 10 20
Injection vol.{uL)

() COEEMHEEERIETEDDOTIRH EEA,

LaChromUltra> V) — X GB&#HLCH A7 7
A, FFFE2um) B X LaChromB 5430
—Z(PHLCH A 5 &, K73 um, 5um)
2oL E L7,

FEEA IO R 2 0DS 4 i (C18,
C18-AQ, C18-PM, C18-NE) & Zfil 6 fi
(C8, Ph, CN, SIL, Diol, NH) #7147
I L, BENT TV r—2a AL E
3 (LaChromUltra¥ V) — XixC18, C18-AQ
DH)o LaChrom#B 54 —RIZEH—F
HITLETA Ty TLTVET,

S.I.NEWS 2010 Vol.53 No.1 37



[4514]

THE HITACHI SCIENTIFIC INSTRUMENT NEWS

THE HITACHI SCIENTIFIC INSTRUMENT NEWS

[4515]

A 72 2B %8 L 72nanoEBAC® [NE4000#] 1%,
VAPZREVA = B ANk QS S ANV AY Y b= Bl AV 5 7 )
KL, IO ML LSIPER R /S v FIZE
7u—V¥Y 7 LEBAC (BT Y — 2WINER) % M,
BTE—LDERAF Yy ) ICHAMIEERRTLIL
T, WEDOTREEMZIHETTILTE 3, /-
BFC—L%2FHTHI LT, HERICHHEMED
AL D IABRHUREIC e ) F Lo ET /NS ADRL
MR, T F 2 —r DT A MY — v OA R
FENTIANZC, ML DR IR F 2 &~
ISH b WIS v E T,

WWOO HAzriu\7 )\« 25 1EEHERE OB T

At FCL000 ML E O AT S 2 75 D, 0B TR
EUFEF 72720 72 5L B EEMiniscope® TM - 100072 @
Pkt & LT, Frs i Miniscope® TM30007% %
S L L7ze TM30001Z9ERDTM-100012 X, &
SIZT Y87 M o722 Th <, HigmE Tk
S, EHIEVR TR F L, RO
BT, KOBIIBT N TIEO R AR S
nEg,

mm)e® TM3000D#ETT

B R

s b A X TaALINYT &G
BERHE™ & W TR TR 2 %920% 1l 3%

ot — MEBET Y O TIVIR(E
F—=FRAFZ—=b, F=b 7= A, F— I MEEL
E O % R

SR TEAREDR " aeERE
B 1545~ 30,0005 D % E AVl FE

*1 TM-1000 H
*2  — RIS BT

%[/ - Fu— 3] BXO [nanoEBAC] 1%, HAIZBITS
MRS HINA 727 0y — XOBEHETT,

(Foesoon: umm - sozumamonn

Miniscope

38 S.L.NEWS 2010 Vol.53 No.1

FB-2100E4£ 5 1 + » ¥ — 2 Liigsss
B OHBMPERE L LT, FB2200JEER A 4+
YE—AMLEgEEEZ T LE L. b
> L#H L, bo LIEMEIL, b o LRI,
EWIOBE = — X2 2, TEMEHMER
5 KRR L TIRIA < SRV 72720F
9,
¥ R
RAE—-LEHRE0nNAICL ZEEMI &

KEEMT
WMEIREEIC & BE S * — JHFHER
WA yOY L TYLTICEBELRS L NE
R ES
®HiISEM, TEM, STEMEDRILE —1

=

% [Miniscopelix, HARIZBUIBZHASMHINA 727/ 0V =X
DESFRERET T,

S.I.NEWS 2010 Vol.53 No.1 39



[4516] THE HITACHI SCIENTIFIC INSTRUMENT NEWS

HFEIFOAPIZYER—MTBEI/NITIVEEBHYC P [S.l.navi(zz717b)]

['S.l.navil &, BiZ/\«/ T IRbIFV SRR ICBI T 2REHIY A T,

°
BEBROHMDIEWVWT E BLDEFICRIIDIEHRE
[S.Lnavil M R—FLET, ole n av I

CDESBHICBENDTT! (IR7AFE)

OB ZEHBENDT ODHEBOCTHBAZRFEINDS OB THERDDA

*  (F.CERARGBECSR

L i AP B BB s .
S.L.naviDEXKAS e CE/A) LRSI
THSEALTLET,
V
e i F o= hIYKR— MER

CEARREREMRE!
A—Y—BRIERELE S5
UTHBIEEEETY .

‘BN EHEAE (PDF) - 4 = 1
XUFF YR NSRRI "'!Efﬁ;'""g:ﬁ WRE!
BT FELFAQ TR Tl

+ S TIVERRIERR

=

Ur—vavs—y

=F—

CASRERTY, BHULIAHE. FRICTHROTEDET, | 1x717¢E e ]
S.L.LnaviDS AR
https://members.hht-net.com/sinavi/
TSANY—RY Y —  BEFRDEANBROEDFWVICDOVTIE, FERETTHEALTHBDET .
https://members.hht-net.com/public/privacy.html

~ \\_ \}
@#%atBin/\r7o/09—-X

it (R-Mr4)  RE  (03) 3504-7211

B#&EXE | (011) 707-3200 hoE X E BHE (052) 219-1881 mEZ /M S (087) 8149911

® ok X B e (022) 264-2219 ] I 5  KFR  (06) 4807-2511 B X E LB (082) 221-4511

WK X E LA (029) 825-4801 HEE ¥R W& (075) 241-1591 AW X B8R (092) 778-3000

SifkasCET 2RESHLEhE - - A1 —ARBREHIERRFIRY A b [Slnavil] THTELHENET,
BERTR— MYy E|FE(03)3504-7211 CARRERTIDT, FERURLICT I ERLEEL,
S 8:50~11:50 12:45~17:30(% - B - RESLVEHARERL) https://members.hht-net.com/sinavi/
KREREE> 5 5HT - FENTEEE O ENS DWW CTRARH
VFRGBEFE LA, FLEFLZECHD KREESEEINTETHE BV WAL E L7z,
HEET, HRIA VIV T 2 VY FOHATD F72, WHored L CETHEMEEOBIZEICH T
—HRE LA F LS, E3LL 51— EAELEBRLTCISVET,
BITHWIMLTWD L9 TT, WAL TR O ZT—F LTV BT EEN T,
RICBRD DI & Eh LAFEIT DL H (FH 30
LEVWETH, ALOEFEDLDLHIPL TR | PP EE SN EVAED)
TxFF URL : http : //www.hitachi-hitec.com/science/ March, 2010 VOL. 53 No. 1
° ~ ) WA= — AT 5 BHEbER, G E 2, .
STHERICHRE L TANIE, V==~ WHYNA T2 ) 0V — LD 4R~ S % 17 2010%3B26H
Yvav otk hhRIEERoTETE Og:ﬁ:o71 o x wmEE gii Tg gi
. < B g o Y -y INAFY /AT - TS 1A
ho L7 Lf‘f_ﬂ B&@@ﬁ%ﬁbi, eI T105-8717 REEAXFEHIE1-24-14 % 7 MREMBL/NMFI/O—X
AL Y FEHZE) ELTWET, FRIC 5% (03)3504-7811 FAX(03)3504-7756 T105-8717
B - TALE -5, KEEbeY) 7 O:;)IE_IJA;L;}J:’{/ D;—g RRESXEHIE1-24-14
s By SH A \ < 8 =ZEIZ ez £%(03)3504-7811 (41 AL 1>
YA YEWBREHEI L bONDH Y T312-0057 SRKE V764 HHAIIIET11-1 R '§_\"Zsf‘/)9—)‘7_"r/7(xﬁiiﬁ'%*i/)
9, S5 IERE - A VX —5EICB B5%(029)354-1970 (1%)

40 S.L.NEWS 2010 Vol.53 No.1



	■巻頭言
	・環境エネルギー革命と分析機器

	■報　文
	・白金ブルー染色を用いたパラフィン切片標本の低真空SEM観察
	・イオン液体を用いた電子顕微鏡試料作成
	・Analysis of capsaicinoids in foods　using LaChromUltra System

	■解　説
	・最先端太陽電池における発電効率向上のための各種部材の光学特性評価
	・高速液体クロマトグラフシステム糖（リン酸－フェニルヒドラジン法）分析システムの医薬研究への新展開
	・日立超高分解能FE－SEM SU8000の特長と応用

	■学会発表ミニファイル
	■テクニカルデータ発行ミニファイル
	■新製品紹介
	・超高速液体クロマトグラフL－2200U形オートサンプラの紹介
	・LCカラムの紹介
	・nanoEBACR NE4000日立微小デバイス特性評価装置の紹介
	・FB2000形日立集束イオンビーム加工観察装置の紹介
	・卓上顕微鏡MiniscopeR TM3000の紹介

	■S.I.naviのご紹介



