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Validation of simplified and rapid analyzing Method for Cadmium in rice
Kenji HASHIMOTO, Hitoshi NISHIMURA
Abstract

We conducted a validation of simplified and rapid analyzing Method for Cadmium in rice. In this method, we
extracted cadmium in rice with hydrochloric acid and analyzed the extract with an Atomic Absorption
Spectrophotometer .Evaluation was carried out according to “Guidelines for a validation of Test Methods for
harmful substances in Food” presented by the Ministry of Health, Labor and Welfare. Samples used were the
certified standards and rice with cadmium added by the Hatano research institute, an organization that
conducts proficiency testing of laboratories. As a result, it was judged that the test method conforms to the
judgment of the adequacy of the regulation value of the Food Sanitation Law.
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HPLGEIC & A EEBRME 7 LT E FEOI T EHDRET
Development of analytical method of aldehydes in offensive odor by HPLC

+ Rl—E&8
Soichiro BAN

Abstract
In Japan, of 7aldehydes n-butylaldehyde,
Iso-butylaldehyde, valeraldehyde, iso-valeraldehyde) are regulated as offensive odor substances by

Concentration (acetaldehyde, propionaldehyde,
offensive odor control law. The official measurement methods of aldehydes in offensive odor were revised
in September 2018 by Ministry of Environment in Japan, HPLC method was newly added to the official
measurement method of 7 regulated aldehydes. In this method, offensive odor air was collected in SOL
sampler bag, then it was collected to 2,4-dinitrophenyl hydrazine (DNPH) cartridges with sampler pump.
Acetonitrile was used to elute the DNPH derivatives, eluted solutions were analyzed with HPLC. We
examined the analytical condition of HPLC for 7 regulated aldehydes, but it was difficult to isolate the
peak of n-butylaldehyde and iso-butylaldehyde in the reversed-phase system consisting of ODS-silica gel
column and acetonitrile/water mixtures.

Peaks of n-butylaldehyde and iso-butylaldehyde were able to isolate in the reversed-phase condition
consisting of C30 column and methanol /20mM Sodium acetate buffer mixtures. Validation study was
conducted with HPLC method. Correlation coefficient values of calibration curve of 7 regulated aldehydes
were over 0.999. The MDL of 7 regulated aldehydes ranged from 0.000078 to 0.000157ppm. The MQL of
7 regulated aldehydes ranged from 0.000213~0.000427ppm. The recovery of 7 regulated aldehydes
through the analytical procedure tested in this study ranged from 66.83 to 115.59%. The data proved
that the HPLC method tested in this study is valid for the analysis of 7 regulated aldehydes in offensive

odor.
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=1 BERETITEREHPLCE &4
Column :Wakosil DNPH 4.6mml.D.x250mmm
EluentA :20mM Sodium acetate Buffer
EluentB :Methanol
0-20min :B.conc 65%
20-50min  :B.conc 65-95%
50-60min :B.conc 95%
60-65min  :B.conc 65%

Flowrate  :1.0mL/min
Oven :37°C
Detection :360nm
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SHTAEATYS, SEEMHIRR (IDL) K USEEE IR (10L) D%
HWEAT o7, MRER 2T, 7ok, MERIT 0L & LT
BT, BEMROTATe FETFO DL, KRB
H LT, 0.000044~0. 000099ppm OHFPHTIH 72, 1QL 1F, K&
PREE\THARL LT, 0.000119~0. 000271ppm OFFH T -7, 10L
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(LY gt
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R 2R U, #RER 3ITRTS

BIERBROT AT T O ML 1%, R L
T, 0.000078~0. 000157 ppm OHFPHTIH -7,

WERROT AT FEE T FO ML 1, KRB L
T, 0.000213~0. 000427 ppm OFEFHTH -7, MAL IFHERLS
BRI COBHER 01T DHIHIEIEDM L v/

(5)
HE

RONENGASR

KROT VT b N T REORATAERR A 2(4) A D F
TS TR L, IRGATHEANK 80ug/mL % 10uL, 3R A
ZFIE LTS (7 Ly 7 AP 7T =3 Z) IZHRIN
L C CRIRINES 800ng), 2Q2) i EtOBHUINES T, #EHER
4%, DNPH AR, Ao 744k L, BHRIIEShoaklR
7R DNPH FER A TR D UGB A4 T - 7=, RN
L7e7 AT b MEERR AR b ST 5720, FHEAR
DOWINE, RIS E N7 A v —CRIFRIZEAL, MR
RERILSE T BRBOELATT o7,

FEIORIES, 2(4) OFRFIRROTEUAE- T, DNPH ik

VMETH Y, BIFTO GCMS IZL DT VT b ROotHEDEE MZRTEE L, RS L7 Balica HPLC/UV CHIE Lz,
[ 0. 0005 ppm £ W /INEVMETH S, Alalkat L7z HPLC (2 & FERERAITRT, PHEIGRIY, 66, 83~115. 59%H#iPH

BTNTE ROMHES, BREIRIESS 7T e REO
M7 REE A LD &z b

CRSD%I: 4. 35~5. 89% DHIPH T~ 7, ML= 7T FDOT L
T FED Y B TEIVNSSEIE LT WAL AT LT |

ROEINERT 100%7 < TRIFTHh -T2, TDIEDDLEHD
EIYRIT TO%R T TH -T2, FEIRE &Lz v

%2  DLEGQLOEH
Compounds For Ace s v o v n—/NLLT LT B RORULERDOE D O (66. 8%) THh -
mkE L) 30 30 30 30 30 30 30 72 ZAUTIRDNENGERBRE OB HRBUS A~ OEHER RN O
e 4 A e e a4 a EERIRTHoTD, o LATATE KO
EARE (e/m) 4 4 4 4 4 4 4 s )
wEAE 10 20 20 20 20 20 20 20 [FUERPREL 7ol B BID, YT CLIRIHT > 728
#R1 (he/ml) 4,59 4.79 5.50 4.60 6.06 5.10 5.85 BRKNORL LT LT RETH N TAFE ROSSHEAE
#®:2 e/ 460 492 508 534 591 635 570
@=3 (g/ml) 475 5.06 533 549 557 634 6.47 FREHRHZDNPH 71— R U VIZEHET VT b NEMERZ I L
#®:4 e/ 458 495 480 509 564 638 568 FBAITIE RLLTATE K, 78 RPAFE RE BT 110%
Wne ) 493 566 534 584 608 623 s NEOREABMGSSHLAL 2L EBETHL, AEHD
#27 oeg/m) 491 510 496 541 563 631 591 MR O 7 V7 e FEE 7 RV DNPH FEEE 12 BAF I &4
w8 oe/m) 473 509 510 5.35 580 6.15 591 .
EERE 0149 0.278 0.298 0.408 0.214 0.464 0.268 T EER NS, x4 MIENERER
DL (ng/ml) 0.545 1.021 1.091 1496 0786 1701 0.982 Compounds ot et = ™ o ™
IDLEk5EME (pm)  0.000073 0.000093 0.000099 0.000083 0.000044 0.000079 0.000046 Sutvaldehyde Buvladehvde Valeraldehyd Vol
oL (hg/m) 149 278 298 408 214 464 268 AmE (hg) 800 800 800 800 800 800 800
smmsa e 0.000198 0.000253 0.000271 0.000227 0.000119 0.000216 0.000125 THmERE® 11559 70.50 70.03 68.38 83.36 72.80 66.83
KDL= 1n=1,008)x 0y X2, 1L = 0y % 10 RSD() 589 549 435 467 471 442 468
#=3 MDLEUMALOE H

Compounds Formaldehyde ~Acetaldehyde ~Propionaldehyde iso- " iso- ™

HEgEk=E (mb) 5 5 5 5 5 5 5

HEEIAE (ul) 20 20 20 20 20 20 20

24675241 (ppm) 0.000425 0.000199 0.000749 0.000118 0.000294 0.000255 0.000343

24675242 (ppm) 0.000349 0.000149 0.000783 0.000109 0.000350 0.000323 0.000336

124675243 (ppm) 0.000393 0.000185 0.000829 0.000140 0.000352 0.000243 0.000309

124675244 (ppm) 0.000412 0.000173 0.000820 0.000083 0.000310 0.000350 0.000330

#4755 (ppm) 0.000342 0.000208 0.000794 0.000147 0.000321 0.000275 0.000307

12475246 (ppm) 0.000432 0.000208 0.000823 0.000120 0.000388 0.000243 0.000279

2475247 (ppm) 0.000456 0.000177 0.000876 0.000093 0.000324 0.000290 0.000288

FE41E (ppm) 0.000401 0.000186 0.000811 0.000116 0.000334 0.000283 0.000313

DA 0.000043 0.000021 0.000040 0.000023 0.000031 0.000041 0.000024

MDL (ppm) 0.000157 0.000078 0.000148 0.000085 0.000115 0.000151 0.000089

MQL  (ppm) 0.000427 0.000213 0.000404 0.000232 0.000314 0.000411 0.000242

% MDL = t(n-1,006)x 0, X2 , MAL = 0, ;X 10
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S FEAEWR T OB R OB Ao 7 /DN T,
SlElkfEt U7z HPLC T A SN L, GCMS YEIZ & 2 504ThE
B LB LT, RERTNO 4 AT TH - ATV TR
HUFE S OB A BG tia, JEUTAIA Hs, BRI B o 3 H
JETTHEAS B 7Y P B T T,

FERER SR 61T, HPLC IEIC L DHERERIL, GCMS
B X DHERE T A TREDOME L 721, GC/MS ¥ETIRH
TERLAF ChHho727 a4 7 A5 e RS IPLCE TR T
FRLL_EDE TR LT, ZHU, GOMS IEDRBRIENT LT |
R&R—T AR Y v— =R FRWAE L Totrd 258RE
THHDIZ LT, WPLCIEORERAY, 74T K& 2,4-Y
=ha7z=/bk R UV LRGBS THREREL TND5y
Hrd 2RIETH Y, DNPH BB IR @O BUE T
B 1280, GCNSTEDR—F AR =—— R L Y HPLC
EODNPHIHEFIC L W 2 OT AT RBHES N2 T
bHHEELILOND, E-, DNPH FBEMYLIETL, ERNARPIC
FET D7 VT b RROBERIETICE SN T VT RO
MEEZIT0TWED, ZRHDONy 7 TT 0y ROT VT

FVFE(C30) ARG G S /T FIANE A L2 7 VT ' Ky
BN F A, ACRBEIEIZ 20mM RIS T N U w7 A, BRI
BEEIC A ¥ ) — VAT 288 CHIENSOT VT K
HTREOE—7 BB LaeRe L e o T,

7 L7 & N DNPH 353844 7 FHIZ-OU VT 0. 004ppn~0. 5ppm OFE
Y2 VERR LIRIRE L7 SUFHBEEREL 0. 999 LA Lod RAT 7Bt
DAFH ALz, IDL 1F, KRAUREICHUE LT 0.000044 ~
0.000099ppm OFiFATH VY QL 1X, KEIBEICHAEL T,
0. 000119~0. 00027 1ppm DEEPHTH> > 7=,

MDL (3, KREBEEEITHES LT, 0.000078~0. 000157 ppm O
P CoH o7, ML 1E, REUREEIZHLE LT 0. 000213~0. 000427
ppm OEIPH TH -7z,

AEHRBUSIC T LT b NEER BN 2 IRINEIGERER 2
Lol 2 A VEIGERIT, 66.83~115. 59%DHIFH TH - 7=,

A, Bt U7z HPLC VI AR R, [RIR & I RAFTH Y,
TERD GC/MS TR TR E, ST ENEETH Y,
A= MU T T LD HEGIT O FIRETH D Z b, HR
PIHEDOT VT v REEOGHTHIEE LU OERICER T L L&
2 Bz, ERPFINACEE S B oFERRY 7 U
T HPLC T &1k GCMNS TED T Toyr & Fhis LT RER,

b NENHIEMEICER L= RetE b E 2 bivd, HPLC HEDIE D DEdDEEfE L 72 o 7=,

FL 5 SCHk

RE304E9 H 21 BIZ, M TSHIZERIEEDT LT E R 1) EEEEWE ORIE DT EO— % WIET 55
D HPLC Z3HTEICHOWT, T/ B R 7 WD DNPH S8R5y (P 30 429 HEBRBEIER ARG 78 )
WSt LTSRSt Z A U B M Y 7 a 2) AN R FETAER No83  p99-102

=5 EBERHILEICEITILTEREDRAERZE HPLCE  (Hifippm)
BIEEER A B C D D
AIEBR 2019/5/27 2019/6/17 2019/6/19 2019/6/24 2019/9/2
SEIE#D A B BG A B BG A B BG A B BG A B BG

Formaldehyde
Acetaldehyde

Propionaldehyde

iso- Butylaldehyde

n-

Butyladehyde

iso-Valeraldehyde

n-

Valeraldehyde

0.028 0.014 0.016
0.0089 0.0079 0.0091
0.0042 0.0027 0.0027
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.0069 0.0081 0.0088
0.0040 0.0042 0.0041
0.0021 0.0026 0.0029
<0.0005 <0.0005 <0.0005
0.0017 0.0023 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.020 0.022 0.025
0.012 0.011 0.013
0.0043 0.0035 0.0037
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.0056 0.0059 0.0088
0.0029 0.0040 0.0056
0.0030 0.0034 0.0030
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.0013 0.0093 0.0083
0.0073 0.0051 0.0046
0.0027 0.0021 0.0020
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

6 ERMILEICEIKTILTEREDAERERE GC/MSiE (B {fiIppm)
BEERAR A B c D D
EE B 2019/5/27 2019/6/17 2019/6/19 2019/6/24 2019/9/2
B A B BG| A B BG| A B BG| A B BG| A B BG

Formaldehyde
Acetaldehyde

Propionaldehyde

iso- Butylaldehyde

n-

Butyladehyde

iso-Valeraldehyde

n-

Valeraldehyde

0.0011 0.0013 0.00091
<0.0005 <0.0005 <0.0005

<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.00070 0.00061 0.00078
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

<0.0005 <0.0005 <0.0005

0.0014 0.0012 <0.0005
<0.0005 <0.0005 <0.0005

<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

<0.0005 0.00071 0.00073
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

0.00079 0.0010 0.00066
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005

<0.0005 <0.0005 <0.0005

<0.0005 <0.0005 <0.0005

15 GCAS HE TV LT VT B ROASHHTEN LU e
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3 AlldehydeDNPH7 FEIRAFEUERL 250ng/ml. ODS 1 7 L

min

SIS T
Column:InertsilODS3
4.6mm id x 250mm
Eluent A: Water
Eluent B: Acetonitrile
0-10min  B.conc 55%
10-32min B.conc 55-95%
32-38min B.conc 95%
38-45min B.conc 55%
Flowrate : ImL/min at 40°C
Detection: UV 360nm

KT RN=NINAEBEHE Ja~hrT AN

125 9 1 ER L EEA 360nm)|
v o R=1.11
1004 - £
e
3
7.59 ﬁ
I
504 ‘
25 M Ii
It
{ 1 |
e A ]
e ————————— — ————— — — .
5 10 15 20 25 30 35 40 45

min

é% uﬁﬁz‘:v]\]/akosil DNPH
4.6mm x 250mm

Eluent A: Water

Eluent B: Methanol

B.conc 73%
16-35min B.conc 73-93%

0-16min

35-40min B.conc 93%

Flowrate : 0.6mL/min at 37°C
Detection: UV 360nm

4 AlldehydeDNPH7 FEIEAHEUENK 250ng/mL. WakosilDNPH 715 & K MeOH EfH 27 m~ K275 A

1T ERERRA 360nm)

"‘-‘.‘ { |
0507 \| \ ‘ /
\ | |‘

-0.75 \4\«4’\ |
-1.004
=1.254

T T T T T T T T T T T T T T T

10 20 30 40 50 _

5 HYETT 7RI WakosilDNPH 77

my

ST
Column: Wakosil DNPH

4.6mm x 250mm
Eluent A: Water
Eluent B: Methanol
0-16min  B.conc 73%
16-35min B.conc 73-93%
35-40min B.conc 93%

Flowrate : 0.6mL/min at37°C
Detection: UV 360nm

AK/MeOHBEME 7 v~ k7T A

SITERIFIV

Column: Wakosil DNPH

4.6mm x 250mm

Eluent A: 20mM Sodium Acetate
Eluent B: Methanol

0-20min  B.conc 65%
20-50min B.conc 65-95%
50-52min B.conc 95%
52-60min B.conc 65%
Flowrate : ImL/min at 37°C

Detection: UV 360nm

6 HMETT L BREHK  WakosilDNPH 77 A FEET b U ¥ DKEEKMeOH BEIFH 7 v~ R 7T A
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IU.UT mV
"
"

Formaldehyde

Acetaldehyde

}.

L"—Hl | A | 'u"! u.,_,,’LU \'

1 FRHEA 360nm|

eraldehyde

R=1.475

icenyce
iso-Valeraldehyde
n=Val

Propionaldeh
iso-Butylaldehyde

@

n-Butyladehyde

U N A AL
20 30 40 50 60

min

STAAEV

Column: Wakosil DNPH

4.6mm x 250mm
Eluent A: 20mM Sodium Acetate
Eluent B: Methanol
0-35min  B.conc 65%
35-55min B.conc 65-95%
55-60min B.conc 95%
60-65min B.conc 65%
Flowrate : ImL/min at37°C

Detection: UV 360nm

7 AlldehydeDNPH7 FEIRAHEAERR 250ng/mL WakosilDNPH 0 & Wi b U w7 DEEERR MO BEWE 27 o~ R 7T A

1.5

5.0+

00—

mV

Formaldehyde

®

1 FHasA 360nm

J

R=1.333

n-Butyladehyde

Acetaldehyde

STV
Column: Wakosil DNPH
4.6mm x 250mm
Eluent A: 20mM Sodium Acetate
Eluent B: Methanol

iso-Butylaldehyde

Propionalde hyde

4 e

n-Valeraldehyde

M

0-20min
20-50min

B.conc 65%
B.conc 65-95%

| |
AN A ,:_! |u "l.,'rJJL—‘ —
- g S e
T T T A :
20 30 40 50
min

50-52min B.conc 95%
52-60min

Flowrate : ImL/min at37°C

B.conc 65%

Detection: UV 360nm

8  AlldehydeDNPHT FHIEAREHER 250ng/ml. WakosilDNPH 45 & WEET b U 7 DEEERR,MeOH BB 27 o~ R 7T A

114





