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Investigation on Harmful Trace Elements in Some Focd Additives

Jeung-Ok Kim, Jae-Chul Song, Han-Chu! Young and Yeung-Lae Ha

Food Processing Dept. Korea University, Food Processing Dept. Keung Sang College

In order to investigate harmful trace elements in food additives used in food processing,.
the contents of Copper, Lead, Cadmium, Chromium, Manganese, Nickel and Iron are determ-
ined by Atomic Absorption Spectrophotometer. These Elements are Extracted with APDC-
MIBK extract method. Samples are collected from the food Industrial companies in
Korea. Samples studied as shown in Table 1 are food colors(3-samples, Flavoring Agents:
(7-samples), Acidifiers(4-samples) Baking Powders(4-samples), Emulsifiers(2-samples), Thi-
ckeners(2-samples), Antioxidants (2-samples), Intensifiers(2-samples), Seasonings(3-sam--
ples), Modifiers(10~samples).

Most of the food additives corntained comparatively a little small amount of harmful
trace elements. However, the contents of harmful trace elements of Sodium Carbonate,.
Food Yellow No.5, Food Blue No.1, Food Red No. 2 and Alkalies added in nocodles are:
significantly higher than the other food additives.

The obtained results are as follows;

1) Sodium Carbonate contained Cadmium; 16,73 ug/g and Lead; 61.55ug/g.

2) Food Yellow No. 5 contained Cadmium; 1.67ug/g and Lead; 23,46 ug/g.

3) Food Blue No. 1 contained Cadmium; 1,16 ug/g and Lead; 23.46 ug/g.

4) Food Red No. 1 contained Cadmium; 1.91 ug/g and Lead 23,08 ug/g.

5) Alkalies added in nocdles contained Cadmium; 6.11 ug/g and Lead; 53.85ug/g.
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Table 1. Materials(Food Additives)

Group Description Group Description Group Description Group Description
Flavoring Chocolate Fatty Burnt Modifiers Sodium
agents flavor acid alum carbonate
Strawberry Food Food blue Ammonium Starch
flavor colors No. 1 bicarbonate syrup
Sausage Food yellow Emulsi Sucrose Crystal
flavor No. 5 fiers Fatty acid glucose
ester
L .
: efr?;‘?or Foﬁg. r2ed Gua gum White Sugar
Thick 3 i Invert Sugar
Grfsipe Acidifiers Malic iekeners SOgigﬁate vert >ie
avor ac1'd . Sodium Glucose-S-A
Menthol Succinic casein
. acid Antioxid- B.H.A Glucose-1-B
Citric Vitamin B, ants
acid Vitamin C Alkalies
Tartaric Seasonings Sodium addec}ilm
acid succinate nove oS
Baking Sodium Sodium Intensifiers Lysine Yellow SuEar
powders bicarbonate glutamate L-Lysine Sweetening
v . mono hyd- Powder
east Glycine rochloride
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Fig. 1. Relation between absorbance and Cd, Pb, Cu, Cr, Mn, Ni and Fe concentration.



o AREGD ETH TH, BOR 38E, B 46,
AR af, SL1eP 285, MK 2fE, DIERLE 2%,
RN 3, ASMERRA 108, =5 9BL wEst
| £+ polyethylene- 3% (0.5 mm Frj)e] Yol o
Eshe] WERA Y KFRES #EST g v (Table 1),

2) BBHZE

(1) #\E#ERel &5 : Cd, Pb, Cu, Cr, Mn, Ni, Fe
o BEEER ke 48 Cd(99.9% k), Pb(NOg),,
&8 Cu(99.9% LJE), K.Cr.0,, KMnO, &B Ni
(99.9% LI E), FeSO.(NH,).S0, 12H,09 &5 =+
S RS =i, 34 9 ERTOoR A4 10 pg/
ml 2 /Pl Cd, Cu= 0.1, 0.3, 0.5, 0.7 pg/ml
2, Pb, Ni, Cr, Mn, Fe: 1, 3, 5, 10pug/m=2 %
Bdtel WXES sk SERE fERehyeh

(2) Fe, Mn 9| Bl : Fe, Mn &} JI%E-2 j2h—%s9
9 Fikell #este] Fig, 28F o] L Smgstd O
ol of.

(3) Cd, Pb, Cu, Cr, Nig @w :Cd, Pb, Cu,
Cr, Ni& APDC-MIBK fhligk®~12 0 2 Fig. 33t 7ol
SHresrgeh. 2), 3)oA EHE Atomic Absorption
Spectrophotometer(Hitachi 207)¢] BIGEE#-2 Table
29} zbel,

(O EERE : SRFENY Fe &8 2BTH |
WEES dotrr] f3td AafEg Cd, Cre &
£ 0.2 pg, 0.4 pg, Pb, Cu, Mn, Ni, Fe = &4 5 pug,
10 pg & HMAIA 2), 3 JGikdl F3lo] ERERR
£ & KR Cd: 95~100%, Pb: 96~104%, Cu: 95
~105%, Cr: 95~103%, Ni: 98~104%, Mn: 96~
110%, Fe: 91~106%¢] EllkZE& Q4it.

Food additives
Drying(on Hot plate)
Ashing(less than 500°C)

Destroyed residual carbon with perchloric acid,
nitric acid each 5ml

Dissolv[ed with 25 ml IN-HCI

Transferred and filled up 50 ml with 1 N~HCI
Filtrat|ion with filter paper(Toyo No. 5B)
Filtrat]e

I
Determination of Fe, Mn, (Atomic Absorption
Spectrophotometer Hitachi 207)

Fig, 2. Diagramatic representation for the dete-
rmination of Iron, Manganese of food
additives.

30ml of above filtrate in seperatory funnel

I
A djusted pH 3.5~4.0 with NH,0H(1:1), B.P.
B 2 drops

Added saturated ammonium sulfate solution 40
ml Added 1% APDC 2ml

|
Added 5ml MIBK layer

I
Determination of Cd, Pb, Cu, Cr, Ni (Atomic
Absorption Spectrophotometer. Hitachi 207)

Fig. 3. Diagramatic representation for the dete-
rmination of Cd, Pb, Cu, Cr, Ni in food
additives.

I. % #

BA aRiiEditd s FHste aREns 10 gro-
up 30%ES st MEAHELR e HRe Table
3~126] 4 Hiupgl o] Cd: 0~16.73pg/g, Pb:

Table 2, Conditions of Atomic Absorption Spectrophotometer(Hitachi 207)

Clzs:;(f)in- Wave length Lamp current  Air flow C.H, flow Warm-up Slit
Element (A) (mA) (I/min) (1/min) (min)
cd 2288 10 13 2.5 50 1
Pb 2833 ” ” ” 30 1
Cu 3427 N ” ” 50 1
Cr 3579 ” ” ” 50 1
Ni 2320 ” ” ” 50 1
Mn 2795 15 ” . 30 1
Fe 2483 15 ” ” 30 1




Table 3. Various Elements Content of Flavoring Agents

Unit: pg/g
Element
cd Pb Cu Cr Mn Ni Fe
F. Agent
Chocolate. F 0.01 — 0.11 — 0.24 0. 60 15.70
Strawberry. F 0.04 0.94 1.19 — 2.39 1.35 16.03
Sausage. ¥ 0.03 1.93 4.18 0.29 4.38 0.28 23.72
Lemon. F 0.33 3.39 0.88 1.44 31 1.25 33.99
Grape. F — 1.15 7.79 —- 3.97 - —
Menthol — 1.93 0.97 — -~ 0.26 t
Fatty acid 0.24 - 1.19 4.23 11.37 6.5 70.51
Mean 0.09 1.33 2.32 0.86 3.64 1.47 22.85
¥ t: trace (0.005p¢g/g" . )
— Mg
Table 4, Various Elements Content of Food Colors Unit: ug/e
Element
Cd Pb Cu Cr Mn Ni Fe
F. Color .
Food blue No. 1 1.16 12.31 1.91 5.25 13.38 4.45 19.24
Food yellow No. 5 1.67 23.46 5.75 11.65 4,36 8.34 38.49
Food Red No. 2 1.91 23.08 3.18 10.03 3.50 7.22 29.49
Mean 1.58 19.62 3.61 8.98 7.08 6.67 29.07
Table 5. Various Elements Content of Acidifiers Unit: pe/g
Element
Cd Pb Cu Cr Mn Ni Fe
Acidifier
Malic acid 0.03 0.40 0.46 - 0.80 0.26 25. 7
Succinic acid 0.02 0.50 21.71 1.55 - 0.37 5.0
Citric acid 0.02 0.30 0.99 0.24 5,24 0.50 25.65
Tartaric acid 0.04 2.89 0.40 — 1.33 0.56 10.09
Mean 0.03 1.02 5.89 0.45 1.84 0.42 10.83

% — : Rl

0~61.55 pg/g, Cu: 0.31~60.76 pg/g, Mn: 0.24~
20.88 ug/g, Ni: 0~25.09 pg/g, Fe: trace~192.30
re/g °1 ket

EFHEF(Table 3ol AL = &3] Cd: 0.33 pg/e,
Nepsike]l Cr: 4.29 pg/g, Mn: 11,37 pg/g, Ni: 6.56
pg/e, Fe: 70.51 ug/g £ 2A e FEHED 2B
TR EEY YT 2IYEFL Ni, Fe & Bibetn

= &B TR g8 A% ek

A REN H BRI Qs FER (Table 4)
AL BEmeR £ &8 Ak Erh 43 C4
Pb, Cr&] &gl & AL ERE =wsa. &H ¥
s 557 Mo & BIMG & @BHRe g 7+
A =1 2R FaAE I5BE Mo B4R & &F
TEY R =B AFa Mt wokdh.

ERE (Table 5)o A+ BFMS Cu: 2L.71pg/g,
Cr: 1.55pg/e & BAheb &BLHRY & =&



Table 6. Various Elements Content of Baking Powders

Unit: pg/g
Element
Cd Pb i

Baking. P Cu Cr Mn Ni Fe

Sodium bicarbonate 13.18 26.54 13.33 7.63 20.88 25,09 80.13

Yeast 0.50 2.89 3.99 1.79 15.17 15.75 56.69

Burnt alum 1.04 6.34 1.19 2.03 2.56 2.19 24.84

Am_monium 0.05 0.01 0.36 — 1.36 0.16 19.71

bicarbonate
Mean 3.69 8.95 4.72 2.86 9.99 10. 80 45.34
X — ¢ R
Table 7. Various Elements Content of Emulsifiers Unit: pg/g
Element .
Cd. Pb Cu Cr Mn Ni Fe

Emulsifiers

Sucrose fatty 0.01 0.02 1.19 0. 96 1.22 13.50 24. 04

acid ester

‘Gua gum 0.06 0. 96 5.35 0.12 4.25 1.06 54. 96

Mean ’ 0. 04 0.49 3.28 0.54 2.74 7.28 39.50
Table 8. Various Element Content of Thickeners Unit: pg/e
Element
Cd Pb Cu Cr Mn Ni Fe

Thickener

Sodium Arginate 1.30 3.24 60. 76 16. 49 8.82 2.58 82.73

Sodium casein 1.29 —_ 2.44 0. 36 1.42 1.88 29.65

Mean 1.30 1.62 31.60 8.43 5.12 2.23 56.19
SKo— R
Table 9, Various Elements Content of Antioxidants. Unit: pg/s
Element .
Cd Pb Cu Cr Mn Ni Fe

Antioxidant

BHA 0.05 0.17 0.40 — 1.05 0.26 3.32

Vitamin C 0.04 0,40 1.19 0.36 0.78 3.13 15.23

Mean 0. 05 0.29 0.80 0.18 0.92 1.70 9.28
X — g
group o] tested sl daket, o] wrgtvh,

FZIEA (Table 6)¢f Al = sodium bicarbonate 71 4 /8 FUEH Table 7)ol A &= sucrose fatty acid ester &=
TFEY S8 M T 45 Cd: 13.18pg/g & gua-gum B} Cr, Nio} #1 10f% B 480 ©2
W & wksbel] Hs] ammonium  bicarbonate & Cd: 2 418 &BTHEE gua-gum o] © @,

0.65 pg/g, Pb: 0.01pg/e %02 & &BERRY S5 Pl (Table 8)olA] & sodium arginate 7+ sodium



Table ). Various Elements content of Intensifiers

i Unit: pg/g
Element
Cd Pb Cu Cr Mn Ni Fe
Intensifier
Lysine - — 0.53 — — - t
L-Lysine mono ©0.03 0.07 0.31 — 2.26 0.39 9.62
hydrochloride
Vitamin B, t 0.10 0. 68 0.28 1.40 0.46 12.02
Mean 0.01 0.06 0.51 0.09 1.22 0.28 7.21
% t: trace(0.005 xg/g PUT)
— : T,
Tablé 11. Various Elements Content of Seasoning.
Element
Cd Pb Cu Cr Mn Ni Fe
Seasoning ) '
Sodium succinate 2.33 9.61 3.18 5.49 2.15 6. 38 28.85
Sodium glutamate 2.64 5.77 1.99 4.66 4,99 2.94 47.92
Glycine 0.07 — - — — 0. 39 t
Mean 1.68 5.13 1.72 3.38 2.38 3.24 25.59
Xt trace(0. 005 pg/g LIT)
— TR
Table 12. Various Elements Content of Modifiers. Unit: pg/g
Element
a Cd Pb Cu Cr Mn Ni Fe
Modifiers
Scdium carbonate 16.73 61.55 11.13 11. 80 15.53 13.00 192.30
Stach syrup — t 0.40 — 2.78 0.39 16.23
Crystal.glucose t 0.33 ~0.82 — 1.14 0.26 0.98
White sugar 0.04 0.14 0.64 0.24 0.85 0.31 2.53
Yellow sugar : 0.04 0.27 1.19 2.74 4.82 2.28 62.18
Invert sugar 0.49 10.19 1.19 L1, L36 - 8.02
Glucose-S-A ) 0.05 0.67 1.07 — 0.68 1.30 3.87
Glucose-1-B 0.80 1.22 1.15 5.35 3.12 9.90 27.57
Alkalies added in noodle 6. 11 53. 85 5.16 7.64 14.35 13.13 4.67
Sweetening powder 1.53 11.00 2.31 1.43 2.12 7.19 48.56
Mean 2.58 13.92 2.51- 3.04 7.70 4.78 36.99
¥ t:trace (0.005 pg/g LATF)
— : g
casein ¥t} & &BILHY AEol Y% &g},
HiERLHI(Table 9)ol) A& vitamin C 7} B.H.A ¥x} LA (Table 10)el A& &4 &8 &8l %2 Lys-

Cd & B &FERe] wXst HERLA group - ine ol A& Cud RS JIEl £BTH7T HIA &
WA 2 24 &BRTREY 280 ¥, kA gk groupd] ¢kiL L-Lysine monohydrochloride, vitamin -2 &8



FHRY EEe] ot b groupe] Bl

Aok (Table 11)¢l A = sodium succinate, sodium
glutamate 7} £EBLHKY S&o] vl Fou a3
glycine & Cd: 0.07 pg/g, Ni: 0.39 #g/g, Pb, Cu,
Cr, Mn & REH= 4

B MER B (Table 12)o A= sodium carbonate
7t A FHELALY B0 EFES £ EAd Cd, Cr
ol AHE I Ferl 10.23pg/g 28 24 B4 49
Bl BB REHRAC v kel

V. & 3

BREGE HTAERY FEL #MbAsx 4=
WEMAA FRs Ik st HEE SShdaddy &
HoE ARE ARE 240f8, i 2308 L@
B ARE Hig R ARH4EE S 2 E
7+ EH e ghel,

ATAA = & MET JA g2 HFEEBRAA
BERT &l BRIAE d871 @BEHES Cd,
Pb, Cu, Zn, Ni, Cr 3l 98 S Q7] FH&
AN ot Y A2BA CdE 19605FR6] 914
RE9C 2 £E HHHAZ £FsE HAEY FLE,
PR WIREAN A AT IailtaifFe] w2 Cdd
A AL FAY HEeIH o] THEE HE Hik
o] BRgr group el FILTH®,

& Bl #Eha aRiEhe Cd 282 sodium
carbonate 7} 16.73 pg/g &2 7bF o3 HER, B
PRk HBEAE KB Ao ALk
BEHRE 55, ARKE 28, aIFS Utds 1.1~
L9ug/g o2 Cd&Ee) &7k Eovd. A4 Rl
E ZEHAe®] #E 989 Al s HBEE
= BRI 9 L3geleln stedl & B F
B ARG Cd THEEA aRENg 1.3g%
CdEES 582 1.8 ugQ®] 3 Schreoder®s)
osbd PAe] EXEILRE FHRe HESI: Cd &l
600 pg ol B2 g REe Al EEEH: Cd

< Wl Ak Zelu BA ARESERYNA &5
F1 CdRRBES 1.0pg/e(FR) 02, HrEstn 9l
BREIE BRS¢ € 2 ME: 34 2%
Hor Fk=rel.

2]
R="Ts

Pbx gRfaFd 4 12~23 pg/g 2.2 LB group
of Wlste] afel WBRY ¥& Meluh AREMLEY
Pb&ES 5~50 pg/g 0.2 HMEDS L el IERERIQ
sodium carbonate & [&4hshd BFEENMTY PbiE

)

Be HEEE shol

Cu &= HEEEW st Afrpol 1.5~2ppm of
EHHe] g3 Schreoder®: /pEZF 1,000 pg, HA
°] 2,000~5,000 pg & BTt WMERLH BEAX
02 AR By #Este Cudl BEL 0.5~
16.6 ppm o) Bl T ST E{4BEWLe Lehvel EiElp
fr Cus2 0.05~3.13ppmeletx #HiEsk o 3l
Cut M) 2@ phenolase, oxidase & B4y, #ikg
REgEel EESG LFEoIA G BELE BRE KL +F

S BRSNS, BERIMGTY CufEe sodium
arginate ol A 60.76 ug/g 2.2 7} Egkel, oA

Canada A= BRELEPOR KEHE 100 ppm,
#* 150 ppr, FFZE 2 BEh 50 ppm ol T2 HES L
o] AMERYES CudES HEBERY Yok,
Cré:tpell DERE THEEA AT 455 gd=
R IR B #aT Aok, HEEHAAE 0~
Lddpg/g 22 HER Ba FHpdAd 5.25~11.65
rg/g 2E SE° ¥2v HAAE Cry HEREE
€ 25~50ppm LB HEVI T YL BB ARGHEN
9 Cre B BREEYLY I,

Mn & Eifftse] AiRd DEATER BRPEDL M
Werpel] Bkl 0.0017 pg/g, LiE2 0.0015 ng/g & &
Hitm ARt @9 Fo HrzEw BE BE, Hem-
oglobin & {EF %ke] <dojdel, o]elze] Hikhy %
ROl E f#EY Aol BREES Yol BhER 49
AEReE €HA FEMTEERES FBI. sodium
bicarbonate ol 20.88 pug/g 2.2 & Gl Egro.
v, HHEAES 3 A afd B4 Mne 4
Eeol 0.3~60ppm ol™, HLHEWE U JEE
Bl A AR Bfd Mo &8 0.05~9.0 ppm O
E HEL oF do] AEENYERY S4B 2 ME)

S AL w Eplad,

Nig BRERTG kA BRs e LHEZA 433
Fito]l 9l=}. Schreoder®: g Aol EEHMORE %
o] #ECSH= Nifol 800~500 pg ol Bhn sk M
3 & BERJ HET aREngS N FEis4 &
gy 1.3gpe] NiEBE-E A4eE 5.2ugelng

% g Folvh

Fe = gifata i LEAFHEST THEE RESS]
AA "k BE KT FHER oM #HiEd vl gk
BEALR, BACH] NS SBol Jx REIEAE
““8o] Frh. Schreoder®s} FAe] 15 12,000~
15,000 pg BRI T I s Ao Had & BR
MRS BEGEY 1.3g79 Fe4B2 39.lug o2

1 —
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SBRLRY g8 kBN =& AREISLE &
HEEeR 58, AR Faaf 1% AR ks on
= EFA 7 ¢7lel A, sodium carbonate o]} B&EY K
HonE Hld &N BREIA gx B BkE:
ohjztz g 4 9=

= 3]

BE AmhTd BHst de aREnpHh F
ESBARY SBE BAERFHN Bild EFBREE
H/), FEHGRE), B UE, WERAE), sMeH
(2f8), WHElCR), MEMEECRE), B (CE), A%
B, aRPERREME FESBE APDC-
MIBK #iigke 2 HIEst BE K¥aY amEnge
FELBS il A4 &fFstx g9 sodium
carbonate, RFIEEM, 5%, RRAFTEAE 1¥ &
FARGEER 25 d dFd/tdEAE 240 80
SFsT gl

ol ARGINYY FELBY 82 chg3 2

1) sodium carbonate Cd: 16.77 ug/g. Pb: 61.55
2g/g 195

2) AREGER 55 Cd: 1.67xg/g, Pb: 23.46
se/golg=t. , _

3) AFFEAR 15%E Cd: 1.16 pg/s, Pb: 12,13
£8/g °1 ek,

1) AEFKABRE 25 Cd: 1,91 pg/g, Pb: 23.08
£8/g ©1 gl e
. 5) ARGmgstEAlE Cd: 6.11 pg/g, Pb:53.85
£g/g o\ g
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