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Summary

Several powdered food samples were purchased from local retail shops in Osaka area or by a mail order, and their
chromium (Cr) concentration determined by inductively coupled plasma mass spectrometry were compared the values
cited in the Standard Food Composition Table of Japan (2015). The analytical values were almost identical to the
cited values. Among the samples, pure cocoa powder showed a marked variation in the Cr concentration (14 to
187 ug/100 g). To examine the cause of the variation in the Cr concentration in cacao bean products including pure
cocoa powder, the Cr concentration was determined in a large number of chocolate samples. In the 8 chocolate
samples purchased from a confectionery company (Valrhona, Paris), a strong correlation (» = 0.88) was observed be-
tween the Cr concentration and the cacao content. Chromium concentration in 22 samples of single origin chocolate
purchased from another confectionery company (Meiji Co., Ltd, Tokyo) was 3 to 22 ug/100 g. Since the variation of
Cr concentration in pure cocoa powder is much greater than that of cacao mass, which is estimated by the Cr
concentration of chocolate, the high Cr concentration in pure cocoa powder is estimated to be assocated with a

contamination of Cr in the manufacturing process of pure cocoa powder from cacao mass.
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Fig. 1 Relation between cacao content and chromium content in
chocolate samples purchased from a confectionary com-
pany (Valrhona, Paris).

Table 1 Chromium contents in several powdered food

Powdered food

Chromium (ug/100 g)

Analytical Cited
values values”

Black pepper 34" 30
Red hot pepper 13 17
Basil, dried 64 47
Parsley, dried 34 38
Curry powder 32" 21
Cocoa, pure powder

Produced in the Netherlands 187 -9

Produced in Japan 155 -9

Produced in the Netherlands from organically grown cacao beans 30" -

Produced in Malaysia 14 -
Cocoa, chocolate milk powder 42 -9
Instant coffee, powder type 11” 2¢
Coffee whitener, powder, milk fat <1 -9
Wheat, soft flour 2 2
Wheat, premixed flour for pancake 7 5
Food colors, red 8 -9
Food colors, yellow 5 -
Food colors, blue 6 -9

“ Cited in the Standard Tables of Food Composition in Japan 2015”.
* Mean value of 2 samples derived from differential food companies.

? Not cited in the Standard Tables.

Y Mean value of 2 samples derived from differential lots.

¢ Value for granule type instant coffee.



z =

W OO EKEERO 7T AREFNE LA, 4
VAZ v bIA——%RWT, BRMRSFELEMEISEREL
AR SN, FERRN— T ORI 7 0 LR
ThHhbHILENDOT-DTHERTE 2 EMKFTRTOI B
LAREORETIE, EMET N IAFILVT VEZTLALF
0¥ F (TMAH) KEBICHER LT o azmibL
ICPMS T/ LT 5Ys 4, 550C TOIRALIC X 2 7
TR L IZIZE CEAE SN2 Eh s, Ao
70 AGHTORLELE LT, 550C IKfb & TMAH &
ELLLEMTH L EHWTE D,

SHFLBRESOMT, 22737 0 LEEN 14~
187 ug/100 ¢ TH 0, MIZILEL L THImICRED 7 1
LEGHTBLEDNH o7, £TT, TO7ULREDE
LWEBIOHEZ RS 2720, aaT7RAKCH I 05
WEINEFa3aL— D70 LBEZRARNTAL,
Fig 1IZRT X, Faal— oy uniEtsiht
EAEIITHOVHBESED SN EhS, Faal—bo
IO LEREIZHEG L TWADI AL THY, BRI
I HEDEGIZIIEAELVWEEZONDL, 2O LIS

Table 2 Chromium content of single origin chocolate

Origin place of cocoa beans Chromium
(ug/100 g)
Africa
Ivory Coast 22
Ghana 4
Madagascar 13
Uganda 12
Tanzania 13
Sao Tome and Principe 14
Latin America
Venezuela, Chuao 8
Venezuela, Sur Del Lago 8
Venezuela, Andes 8
Mexico 3
Ecuador 4
Costa Rica 8
Peru 11
Colombia 5
Dominican Republic 9
Trinidad Tobago 7
Grenada 7
Brazil 4
Southeast Asia
Indonesia, Java 6
Indonesia, Bali 11
Indonesia, Sulawesi 3
Others
USA, Hawaii 6

Purchased from Meiji Co., Ltd, Tokyo, Japan
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Fig. 2 Production process of chocolate and cocoa”.



Ty, WhEAEHEELTaa WREGEEZD (HAE%) &
5L, x+y=a (1) &056x+y=b (H2) 27
TAHDT, TOHENHENEM 2L Tx =(a—b)/045
(KR3) &%b, SO ARELZNE LY Y T VE—
YAFaal—F (WAFXEHEER2%) OREEAREIT
0% RSN Tz RS, (K3 ITRATEZE
WKLo ThH I I AGAEEITABINIZ RS, LI2A- T,
VUYTNE—=YAFaalb—MRTho L b E 7 O LRE
(22 ug/100g) 7257 =+ I RT7—=VEDIAATIAD
70 LR 22/0489 = 45 ug/100 g, ShE 2T 7ISH
TL72%AO 7 0 LN jEEIZ45x1.73 = 78 ug/100 g & 5
THIENTE S,
PLEoRERERIZ, —EBoaa 7IZio b5z 150 ug/
g BMBR D7 O LIEREDA A A FEHERDENTHITE
LR A TVWE I EERLTWS, bHDAMIRIZY
ULAEHBORENH A EPHFAET ZREEIETETE %
WA, BESNTWSE 237 ATIIEEERO S H+ T

ZIREGMA L T2 (Fig. 2 ® Blend 25#1243 %) &7,

PVICEZOLREOI W I ERH o722 LTH, TN
HEICE 7 O LBEO N HF < AR a3 7 OMBLUTIZAE D
ONHEVE-RDbNDL, WHFTIANS A AFTNY — %R
L7zaa 7 r—FEER/EBona — )L LR & o Tk
Koaary)y Fy—~Lhl (Fig.2 ® Milling 254§
%) ENTHBY, TOTOLATZO2OEADPELLD
TlEZwhrtBEbhs,

fh, £ A% ba—e =35 EA 11 ug/100 g,
1% 5 FRLIRAEAT 2 ug/100 g TH Y, Mo HFHI IR TR
RIEHEDSTRD bz WMARPHZLELTVEBAL Y AS »
Fa—e—RERROLDTH B, OS5I
MM RDBDTH B, MFHIZEIEES R 2> THBY, W
RO D OIHGETZHE, HAIRD D OIEBEGZHRIZ L > TH
WINTWDH, L2L, IhS0BEIEREEDREEH
W - BRSNS L AW Eh s, EREOEWD Y
OAGAHRISEEZ 5 22 MEEIEVWEEDbNS, 1~
AF Y A= —0raLBEEICBITL50E 11 ug/
100g) ki alikfE (2ug/100g) & OTEEEIE, %
FHEMDOENIE) Faal— Oy o ABREOLH (3
~22ug/100 g) DIZITHPANTH LI EhH, £ VR ¥
VNI = =B B HNHE L A FREEAE & OTREEIL R
Hoa—b —GoREMOENTHITE 200 L%V,
72720, A A AOEER T —E 2 MR b 5%
fEIZBVWTH, SREOHEE VN - B, BXO
BEPEEN TS (I 54~ X Tld Fig. 2 ® Grinding
BHYTZ), WAL, YV ZVE—YAXFaal—toD
U LNBEOEFRA VAY Y a— —TOHNHE L
SFRIEE 0D, FRE R IFTEEa-—H
DO TIE R L, INHOMT 7L ADREEEO W FEk:
FHERR T & 2\,

Pk, —Hohilia a7 oy a s ENEEO S A+
RADZ O LEREOEHTRHPTE I RS, I h

FRANSIAT ETOREEBFRIIBNTY O ARADA
U TV B REEDTE W EHIBT L7z 7 0 AJREDE W
DL L HBHRROMTAERTH L2 LS, MWoINT AN
THWEHREF D7 L BAZOCTHIETRE LRI,
kB, ERMEA ATV LABEARSD O
LADEFHANDRAIOWTIE, Wb B RE D E S
nNTBY, 4%EEEE (ABREICHY) 2BV TFY 18 ppb 12
BEOBMBBEISN WS, 72, 44V EHEHRSSH
1, 2010 4EICAA DT £ ¥ & — 2T o 2B IR AL
MOFEBI 1800 H F ) DT, 27 ¥ L AR AR 200
BITHo2 L HME LTV EA, EERNE STV RN,
L7225 T, AL, EBRICAGEERRICBNT, 7
TOADRBALTWD Z L EWMOTERMIIR LD EN
Z57EH9,

1

SE 30K

1) #FHHsEA (2011) MARE (I A T)V) DRI LIKDE
d, BETHEPERTEE (R o, EHEEAM), 117-
136, JufE, O

2) Di Bona KR, Love S, Rhodes NR, McAdory D, Sinha
SH, Kern N, Kent ], Strickland J, Wilson A, Beaird
J, Ramage J, Rasco JF, Vincent JB (2011) Chromium
is not an essential trace element for mammals:
effects of a “low-chromium” diet. J Biol Inorg Chem
16: 381-390.

3) Mertz W (1993) Chromium in human nutrition: a
review. ] Nutr 123: 626-633.

4) FHHZEEL (2012) 7 a Al POREIZE > TUHD
KEREZHHH? HAFREE 67 1 485-491.

5) SUEBFFFAFL A EAN - 2 a2 4 U5 R AL 50 Rk 23
(2015) H AR MEEEE 22 2015 4EhR (-LET), &H
EHBGEH RS, HH

6) Yoshida M, Takada A, Hirose J, Endé M, Fukuwatari
T, Shibata K (2008) Molybdenum and Chromium
Concentrations in Breast Milk from Japanese
Women, Biosci Biotech Biochem 72: 2247-2250.

7) HAFaal—1 - aa7Ha (2009) Faab—F
2ATE 5 T http//www.chocolate-cocoa.com/dic
tionary/process_allhtml (2016 47 H 10 H 7 7 & &)

8 HAFsaL—1 - aa7HaEls (2007) 5332
L — b OKWE%E, PHP #FZE8T, 3L : 19,

9) WA, & AT, HHAZETF, UH K (1997)
AT v LV ABEGA R OB D OSIBEOEN, A
38 1 170-177.

10) 3EHAE, EMEEIYICE T 5 SREMEAY LD
ZRIEHEDTT, A ) HERA AR — A X=T X
), https://www.ikari.co.jp/topics/professional9.
html (2016 429 H 26 H7 7 £ R)



