| HE%

FER#EE (EU-RAR)

R X (EU-RAR)

1. —RIER
GENERAL INFOMATION

1.01 MEFR
SUBSTANCE INFOMATION

CASE =

77-92-9

77-92-9

MER (BAER)

PESY:

WER (ER)

Citric acid

Citric acid

R

ENERESDES

ERERETNEA

OECD./HPV#£ ¥}

PES

Citric acid

AFR

CeHgO;

CeHgO;

HER

THWCOOH
HOCCOOH

CH-COOH

THWCOOH
HOCCOOH

CH-COOH

"=

HF= 192.12

Molecular Weight 192.12

1.02 REMERNEHEE H|E
SPONSOR _INFOMATION

EEREICETHER

35K

OECD/HPVZ B 5 L (SIAM11) [C&YIRES NI 1EHR
(http://cs3-hqg.oecd.org/scripts/hpv/)

OECD/HPV Program , SIDS Dossier , assessed at
SIAM11(23-26 January 2001) (http://cs3—
hqg.oecd.org/scripts/hpv/)

REES

e B U8 #R 5

HHEK

RS0

180 2 5 RO (BFEES)

18 L E B (A—ILTFLR)

HEEMERA

&%

ARVY—E: R1R

Sponsor Country: Switzerland

1.03 73 —EEH

DETAILS ON CHEMICAL CATEGORY

1.1 — AR B EIR

GENERAL SUBSTANCE INFOMATION

MEDEA1T

XRME

natural substance

MEDE-ITHEL-BRFDER

IRHIIREE (20°C, 1013hPa)

HE(EEEE%)

> 9% (BE/EE%

> 99% w/w

8

(112)

(112)

el

MEDZAT

ARIEEY

organic

PEDE-IZHEL-BREDFER

IRHIIREE (20°C, 1013hPa)

HE(EEEE%)

> 9% (BE/EE%

> 99% w/w

8

(29)

(29)

BEZ

1.2 R4
IMPURITIES

CASE=

7732-18-5

7732-18-5

WME % (JUPAC)

K

water

ENERETDES

BRESICEITEEH

SHE (%)

<ih (BE/EE%

< 1% w/w

H8

(29)(30)

(29)(30)

&=

CASE=

WE L (IUPAC)

TRk

sulfate

ENERESOES

BRERICETSEH

SRE(%)

<0.15% (EE2/EE%)

< 15% w/w

H8

(29)(30)

(29)(30)

&EZ

CASE=

WE % (UPAC)

aVBE

oxalates

ENERETDES

BRZSICEITHRM

2HE%)

<0.035% (E&8/EEh)

< .035% w/w

8

(29)(30)

(29)(30)

&=




CASE =S 7440-70-2 7440-70-2

YE & ¥ (IUPAC) HIV oL calcium

ENEREFTDES

BRESICEIT5EH

SHE(%) <0.02% (B2/E=% < .02% w/w

H# (29)(30) (29)(30)

&=

CASE=S 7439-89-6 7439-89-6

YE & ¥ (IUPAC) % iron

ERERESDES

BRESICEIT5EM

EEE(%) <0.005% (BE2/ZE% < .005% w/w

H# (29)(30) (29)(30)

e

CASE =

WER (IUPAC) A7) chloride

ENERZEFTDES

BRESICEIT5EH

SHE(%) <0.005% (E2/F=%) < .005% w/w

H# (29)(30) (29)(30)

&=

1.3 @

ADDITIVES

CASE=S

WEL M IUPAC)

ERNERZSDES

BRESICEIT5EH

EEE (%) HINYIEER SN T No additives are being used

H# (30) (30)

&=

14 B4

SYNONYMS

MEA-1 2-EROXS 0/ ALK S 2-Hydroxypropanetricarboxylic acid

WEL-2

H# (35) (35)

&=

YEA-1 B -EFOFXIRIAIRUER beta—Hydroxytricarballylic acid

WEL-2

H# (22) (22)

e

15 B -MAE

QUANTITY

HiE-HAZE 100,000~500,000 k> 100 000 - 500 000 tonnes

wEE 2000 2000

Higt

FE3 Bi125 BIZEIT558E: (FL Production during the last 12 months: yes
E: EU. KRR USRI Country: European Union, Eastern Europe and Israel

HiE-HAZE 500,000~ 1,000,000 k> 500 000 - 1 000 000 tonnes

wEE 2000 2000

Higt

FE3 Production during the last 12 months: yes

B 127 BIZHITREE : (LY
H: #FE
55 TEICBTHHE

Country: Worldwide
Remark: industry estimate

1.6 F®{ELR
USE PATTERN

FHRARER 1B IT% Type: industrial
hFaA)—: FDh: [REILEER Category: other: wide dispersive use
T EHH®
A&En%
H 8
&=
FLARER [EERE S Type: industrial
HhTaY)—: FOfth: EREEITE. £950% Category: other: soft drinks and beverage industry, approx. 50%
TEMAE
&N %




lEZ

FLRRARER

B IX
ATIY—: Z0M: BAETE. $20%

Type: industrial
Category: other: food industry, approx. 20%

TEHAE

TR

H8

BZ

ERARFER

B I
hTad)—: Z0M: EERITE. £910%

Type: industrial
Category: other: pharmaceutical industry, approx. 10%

IXHAE

R Pr

8

&=

FRRARER

i@fE: T
ATI)—: TOM: SESFHTEMAR (FEH. %H. E
Bl RBILREES WP OEHH)

Type: industrial
Category: other: various industries (softening agent, cleaning
agent,corrosive agent, synergist in antioxidant mixtures)

i 35025

R®a

8

(25)(96)

(25)(96)

EE

FHRARER

i ITE
7&7;3“')—: ZOfth: EFITE MRS LV EFIPOEEER
||

Type: industrial
Category: other: detergent industry (complex forming agent in
washing powders and detergents)

T EHMAE

PR

8

BEZ

FRRARER

HEZFHRPICET2/AE: MIESSIUERN @K%
1K), EEA (EIcHatiER (ERF)); RERESH (KK

Uses in Consumer Products: Processed food and
beverages(solid/liquid); Pharmaceutical preparations, mainly
effervescent tablets (solid); Household cleaners (liquid)

T EMA®E

GET e

8

BEZ

11 BESLPANORERFR
SOURCES OF EXPOSURE

FEICHT 51FTR RSN BRFELILBR~ADRED R T EE. BEF |Exposure to concentrated solid substance or solutions is most
FUIEMRARICELVTRLEL, likely during manufacturing, packaging and industrial use.

H#

5%

REICEHT HER &5 BYIRL Type: Handling
FZ: IHETOMYRWEICXZEBFEDHDERERIEICKLSD |Remark: For industrial handling use eye protection with tightly
BORE. MBEFRIPLUVLEETRETIEERICESE [fitting goggles, skin protection with acid—proof gloves and full
EBDREETBE, protective working clothes.

H#

5%

1.8 FBINETR
ADDITIONAL INFOMATION

BEfF 58

SURIL: Xi
RZ4): (36) RZHIET 3
SE4): (24/25) BIEELUVREDIEmMERTHIL

Symbols: Xi
R-Phrases: (36) Irritating to eyes
S—Phrases: (24/25) Avoid contact with skin and eyes

BERBZRA

BELE

XERAEDEEE B

Hig

(35)

(35)




lEZ

SRR 4%8: 55 67/548/EEC Classification: as in Directive 67/548/EEC
BRISR: Rt Class of danger: irritating
REZ4]: (36) REFIET S R-Phrases: (36) Irritating to eyes

BERERA

REHZE

XERAEDEFE B

Hige (35) (35)

=

BESR

BEERRRA REEROEBE: MAC (A5%) Type of limit: MAC (NL)

BERE

XEkEHE D FEHE A

i (48) (48)

S T—57%HL no data available

BEIR

BERERA REBRRORBE: MAK (F1Y) Type of limit: MAK (DE)

BERE

XEkEHE D FEHE A

i (48) (48)

w= T—a%L no data available

BEIR

BEERRRA ZRRFOELE: MEL GEE) Type of limit: MEL (UK)

BERZE

XEkAEDEHEHEH

Higa (48) (48)

e T—4%L no data available

BFa5

BERBERA

BEERE

gj(g%ﬁ]ﬁ@iﬁt B {t

[E5 RICA-T=B &%, BREEZEH ALV =FEFEKTIONLL |In case of eye contact, rinse eyes for at least 10 minutes
EFICIE BEBICHERMLIGAIZIE, HELI-KRERE. |keeping eyelids forcibly open. For skin contact, take off
BEEZKEIVABRDATERSETHL, RBDIBAIZIEXZ  |affected clothing and wash skin with water and soap only. In
EDKERT &, FHER., BAHEIIRBENHSIHEZIZE |case of accidental ingestion drink a lot of water. If itching,
BRICHEER T B2, soreness or irritation develops consult a doctor.

BFL 5

BERBRR

EEARZE

XEAEDEEHEH

Hi 8

FE3 1WA Packaging: Polyethylene—lined approved strong paper bags or
B IEME : BBALEDR)IFLOTEITHELIZXK#EZFE  |fibre Drum for dry substance; food—approved plastic or
I &7 A N—RS LR stainless steel drums or tanks for aqueous solutions.
KB BABEDEBRBAISIRAFIIELIFRATULARF—
IVRIRS LFEzIE2 )

BFELEE

BERBRR

REHZE BEEN Incineration

XEkFAEDEFE A

H B

&%

BEfF D58

BERZRA

BREAHE ERIZ BT 5, BRI EWERLHEKLIEEITAS, Incinerate solids. Biological wastewater treatment for

XEREAEDEIFE B

H 8

&=

BEFEL 5

BERERA

EEAZ

XEREAEDEFE B

Hig (35) (35)

HE HERGEBEZRYICEBLTRINTS The substance can be incinerated in an appropriate installation

with flue gas scrubbing

BEfF D58

BERZRA

BERE

XA DEFEEB A& XAk % B : 2000/09/20 Last Literature Search: 20-SEP-00

H B

=

BELEE [

BERBERR




BEETE

XERAEDFERE B

HEDSET Dataset 1993

HEDSET Dataset 1993

Hi8

(48)

(48)

BZ

BESE

BERBZRA?

BELE

XEAEDFEREER T

Fed. Am. Soc. Exp. Biology (19774F) : BB ELTDHITY

B OTUBTN) DL VIUBTUE=D L VIUBN) T

a‘)bﬁ’ylpﬁﬁfr‘/jnE)biﬁ;lﬁblpﬁ‘;X%T'}»o)ﬁéﬁﬁ
DEF

Fed. Am. Soc. Exp. Biology (1977): evaluation of the health
aspects of citric acid, sodium citrate, ammonium citrate,
triethyl citrate, isopropyl citrate and stearyl citrate as food
ingredients.

H8

(36)

(36)

BZ

R

BERBERA

BRELE

XEREHEDFEE B

BIBRA Toxicity profile (1993): Citric acid and its common salts

BIBRA Toxicity profile (1993): Citric acid and its common salts

H8

@

@)

BZ

e

BERBERA

BRELE

XEREHEDFEE B

7848 EINECS
BANEER: 201 069 1

Type: EINECS
Additional Info: 201 069 1

8

EE

BiFE 4

BERBRA

BEESE

XERRAEDERE R

RTECS® AZE %S GE 7350000

RTECS accession no. GE 7350000

Hi g

[k

2. ALK
PHYSICAL CHEMICAL DATA

2.1 @hm
MELTING POINT

HEYE S

CASEE

HMES

SR

Vb

GLP

BERE(TF

SEREH

152~159°C

152 — 159 degree C

EREExa7

(@) (EREMEFlTELLY

(4) not assignable

{E3E 1 D MR
Hi8

(85)

(85)

5| B3k

EZ

HERYE £

CASEE

MEE

ER

A&

GLP

RERE(To-F

HEREH

#aR

Bhe

#9153°C

ca. 153 degree C

oy, B

S EELALY

no

CES

FELAL

no

[l

EZ

[F i ¥ =4

(4) IS5 ZEHl TELLY

(4) not assignable

(SR8 D HIWIIRERL
Hig

5| B SR

(19)

(19)

BZ




22 %M
BOILING POINT

HEYE S

CASES

MES

IR

HiE

GLP

REREITLF

ERS

#ER

Hm:  °C

EAH

o °C

NETS yes

FEam

ER

175°CEBZHENFEL. mEdi=AL No boiling point due to substance decomposition above 175
degree C

EEMERTT

(4) [S3EMZ TS (4) not assignable

{E3E 1 D HIWIRERL
g

(96) (96)

5| F SRR

BEZ

HERME %

CASEE

MEE

R
b

GLP

AEBREIToLE

SHEREH
HR

e °C

o C

TS ves

SEL. BREDIEL No boiling point due to substance decomposition

EEERaT

B D HIEIERL

(4) (EEEMEFMmcELL (4) not assignable

HiE

5| B CHk

(19) 19

EZ

23 HME(LLE)

DENSITY (RELATIVE DENSITY)

HERYE#

CASES

HEE

R

Ak

DIN 53912 DIN 53912

GLP

BERE(TF

SEREM

[EES

#9500~ 950 kg/m° ca. 500 - 950 kg/m®

EEP

EEE bulk density

JBE(°C)

20°C 20 degree C

SRR
EREERa7

(2) HIER{F CIERETEHY (2) valid with restrictions

{ERE1E O HI BT AR AL
g

(48) (48)

B

EZ

24 FRE
VAPOUR PRESSURE

HERME S

CASES

MESE

EZ
b

GLP

SAEBREToE

SRERZ
R

ERE

SR

(]
nfE:. °C

e

HERIMEFFONTLVEL No studies located

ERR

ErEERa7




{ERE1E O HI B AR AL
Hi8

B B

E=

HEYE S

CASES

MES

IR

ik

QSARIZ KB HEETE

QSAR estimation

GLP

RERE(To-F

SHEREH

#ER

ERE

7.3 x 10E -7 Pa

7.3 x 10E -7 Pa

mE:  °C

»fE:. °C

5

EIR

EEHRIT

E 514 0 $I TR HL

(94)

(94)

i
5| B CHk

&=

2.5 D ER % (og Kow)
PARTITION COEFFICIENT

HEYES

CASEE

HMES

IR
5

GLP

HERE(TF

SERE M

#ER

Log Kow

log Pow: -1.72

log Pow: —1.72

BE:  C

20°C

20 degree C

Faam

EET

ERERa7

(@) EREEZFHl TSGR

(4) not assignable

B8 D HIHIIERL
Hi 88

5| FA SR

(116)

(116)

BEZ

2.6.1 KAMBHE (BHEHEET)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HERYE £

CASEE

HMES

SER

Vb

GLP

BERE(TF

SEREM

#HER

IKIBRERE

#9576 g/I

ca. 576 g/|

BE:  °C

20°C

20 degree C

pH
pHifl ERONERE

ih G

R

EmEERa7

{ERE D HIHIIRRL

(2 HIRFFCIEHEMESHY

(2) valid with restrictions

8

5| RSk

(48)

(48)

&=

FREETE B

HERME

Iﬁlf'fi{

ﬁl

mE:  °C

GLP

HEREH

Eiiﬁﬁ’&ﬁotfﬁ

&

A
i aff

EZ

EEERIT

{ERE1E O HI BT AR AL
Hi8

B B

E=




HEME S

CASEE

MES

IR

ﬁl

GLP

REREITLF

L eI

R

KIBRRE

771 g/

ca. 771 g/|

BE:. C

=g
=/m

Water at room temperature

pH
fyjﬁlliﬂﬁa)%§i§ B

EIR

EEHRT

@ FIRFFCIEEMEHY

(2) valid with restrictions

{ERE1E O H BT AR AL
Hi 8

5 X

(28)

(28)

&=

R E 28

SERME

B —1%

Bk

BE:  °C

GLP

FEREM

HERETF

[

aam

SEIR

EmEERa7

{ERE1E O FBTAR AL
Hi8

5| B CHk

EE

HEBEMES

Citric acid

CASEE

MEE

R
b

GLP

AEBREToLE

SERE

#ER

B

BE: °C

25°C

25 degree C

#91.8

ca. 1.8 at b other: w%

pH
pHEIERDYERE

5 EE%

Faam

EEN

EREERa7

(@) HRR TEREEHY

(2) valid with restrictions

{E3E M D HIHIIERL
8

BB

(48)

(48)

e

fREEE 2

HEBRME

Iﬁlf'fi{

ﬁl

BE: °C

GLP

HEREH

HEBRETOLE

HER

A
i aff]

EZ

EEERaT

{ERE1E O HI BT AR AL
8

B

E=

HERYME S

CASES

MEZE

IR

Vab:

GLP

REREITLF

L eI

R




KERE

BE:  °C

EZT

EEERIT

{ERE1E O HI BT AR AL
Hi8

5| R XHk

&=

R B E 28

HBNE

B —1%

Bk

BE: °C

25 degree C

GLP

HEREH

REBRETo-F

iR

pKa: 3.13

pKa: 3.13

5

N

pKa(1)

pKa(1)

ErEERa7

(@) SRR EFMTELL

(4) not assignable

{ERE1E O HI BT AR AL
Hi 8

5 X

an

an

EE

HEYE S

CASESE

HMES

IR
5

GLP

BERE(TF

SEREM

#ER

KRR

BE:  °C

SEIR

EEHRIT

{E3E 1 D HIHTIRRL
Hi8

5| Bk

k]

fR B E 28

HBNE

B —1%

Bk

BE: °C

25 degree C

GLP

HEREM

HEBREToLE

R

pKa: 4.76

pKa: 4.76

=+ =0
i aff

N

pKa(2)

pKa(2)

EmEExa7

(4) (SR EEEMTELLY

(4) not assignable

{E3E 1 D HIHIIRERL
Hig

5| SR

an

an

e

HERYE £

CASES

MEE

ER

Hik

GLP

RERE(To-F

HEREH

#*

E]
KIBRERE
< o

R

pH
tpiiﬁ'liﬂ%d)%ﬁ;‘%fi

[t

ER

ErEERa7

(SR8 D HIWIIRERL
Hig




5| FXHk

&=

FREE T B

HBNE

B —1%

Vabi

BE: °C

25 degree C

GLP

HEREH

REBRETo-F

R

pKa: 6.4

pKa: 6.4

G

N

pKa(3)

pKa(3)

ErEERa7

(@) fEREEEFMTELL

(4) not assignable

{ERE1E O H BT AR AL
Hi 8

eSS

an

@an

BZ

262 RERN
SURFACE TENSION

2.7 Bl R GRIR)
FLASH POINT(LIQUIDS)

28 BEMAENE (BER S5

AUTO FLAMMABILITY (SOLIDS/GASES)

HEBEMES

YIVEE (K

Citric acid powder

CASEE

MEE

R
ik

GLP

RERETo-F

SHEREH

#ER

BEEAR: °C

1010°C

1010 degree C

EAh

aam

EET

EmEERa7

(4) EREEZFI M TSR

(4) not assignable

{ERE1E O FBTAR AL
Hi8

5| B CHk

(113)

(113)

el

29 5l
FLAMMABILITY

HEYE £

CASEE

HES

SEIR
5

GLP

[(AAY4

no

BERE(TF

SEREM

#BR

BADEE

5 XEAFL

K[ADEE

KEDFE

[

FESIXHE

non flammable

EZ

MO XEEHT A THS

“Fire potential slight when heated”

EmERa7

(@) [EREEEF M TERL

(4) not assignable

{ERE1E O HI BT AR AL
8

B

(99)

(99)

E=

2.10 /@St
EXPLOSIVE PROPERTIES

HERYME S

CASES

MESE

IR

HiE

BENLNROF1—T&

Modified Hartmann Tube

GLP

[AAY.4

no

RERE(To-F

HEREH

R

KISEYIRHE

m-CZhAREU KYERIZE

fiisd




m-U AR KYEEITH

pisd

IRFETEARLY
ZDih
[kl NLABSH dust explosion
ER EREROESICLYRBRYEEFRIESE . ERA/S—Y%F|Dust explosible at a concentration of 500 mg/| air, substance
KiRET HEH00 me/l ZR THLABRREMNEZS, MLAD  [swirled up using a defined jet of pressurised air, ignition source
Bk (=L, BETIEAE MBI RILF—I2LD) (X 200 electrical spark. In same test series dust ignition (but not
mg/| ZERMSRIAT HIEAFIBALT=, explosion, based on the energy liberated) was found starting at
concentrations of 200 mg/| air.
EREMRa7 (1) #IRRA<IE5EMEHY (1) valid without restriction
{25814 O HI TR HL
H#
5| 3Tk (98) (98)
EE
HERME A
CAS%EE
HHEE
EE
ab
GLP
HERE (T F
AEREN
7#E |
KICEYIRFE

m-CZhARUED KYERIZE

m-CZrARD B KYBFEITE

piisd

SRFEMELLN

Z D

E=A
10 aff]

BRUELL

not explosive

ER

HITUEE (FIE3~150 mem) DR/PFEKNIRILF—(E1300
md (B K LELY) 554000 md (B k) ORETHS,

Minimum ignition energy of citric acid (particle size range 3 to
150 mem) was between 1300 mJ (no ignition) and 4000 mJ
(ignition)

BT =g

(2) HFR T TEREMEHY

(2) valid with restrictions

{E3E 1 D MR
Hi8

5| Bk

(48)

(48)

el

2.11 BAbtE
OXIDISING PROPERTIES

SEYE £

CASEE

HMES

SR

Vab;

GLP

BERE(TF

SEREM

HBR
RARERENSRESYLER
EhEnsYss

FRABRTHELVRIES

SEERETE

Zof

=+ =0
i aff

BRLELL

ER

no oxidizing properties

HBHEREISOATOAEND., BELISBRIEEFEVEDE
Fillansd,

No studies located, but not expected from structure to have
oxidizing properties

EEERaT

E 5 1% O TR HL

#
5| R CHk

E=

212 BALETTARTU v IL

OXIDATION/REDUCTION POTENTIAL

213 ZDOYBALZHIEIRICE T H1EEH

ADDITIONAL INFOMATION

HEME S

CASES

MES




IR

Hik QSARIZKAHEENE UKAAEEZE =600 mg/l EETE) QSAR estimation assuming a water solubility of >= 600 mg/|

GLP

BT F

AEREN

R AVY—BIEH: KH < 2.3X 10E-7 Pa x m*/mol Henry's Law Constant: KH<=2.3%10E-7 Pa*m®/mol

il

SERR

EEHEza7

{25814 O HI BT IR HL

H#

5| STk (95) (95)

5=

HERME A

CAS%EE

HHEE

EE

ab

GLP

HERE (T F

HEBREH 25°C 25 degree C

FER *5E=6.5 cP (50%/KiA &) Viscosity = 6.5 cP (50% aqueous solution)

155

SERR

ST (4) (EREMZ M CELL (4) not assignable

{S5aM D HI TR R

HB

5| FAX#k (20) (20)

EE

HEBYMER

CASEE

T

AR

7% ERDOFERICHITA D REE Mode of Degradation in Actual Use

GLP

MEBREITO-E

SER S

R

&, JIVEIITRTOERMBPTRLON ., FL T AEFKIZH L [Citric acid is found in all eukaryote cells, forming an
THEERERRT %, VITUBEIEZOIEE CEBEMLEILLSE  |intermediate in the Krebs cycle. It is synthesised but
MERIZSLTERSNDD ., TOERDEIND, subsequently broken down in the course of this very basic
VIUBFBEKMERMEICE>TESITENHEEN S, UL |biochemical cycle.
UEEIE— R TIEMERLUVEEROMBEICL > TES AR |Citric acid is easily biodegradable by sewage treatment
aRETHAEFHRISND, bacteria. It is expected to be biodegradable by common soil
DIUBRITSESELEALH (Bl BELYFEITREIZHRHE) |and sediment bacteria.
IZE-TERBICEIEESN S, VTV EED— AR ER L & BRI |Citric acid is easily oxidised by a variety of oxidising agents,
T U HILRUEE (CAS 542-05-2), 2 179FE (CAS 6153 |eg, peroxides or hypochlorites. The usual oxidation products
56-6), —ER{L 3 (CAS 124-38-9) $5 KUK (CAS 7732-18- |are acetonedicarboxylic acid (CAS 542-05-2), oxalic acid
5) TH 5. (CAS 6153-56-6), carbon dioxide (CAS 124-38-9) and water

(CAS 7732-18-5)

SERR

a7

E5E 1 D HI TR B0

HB

5| Bk (17) (48) (116) (17) (48) (116)

"% (GRE:F: BXCIHIREREMELTREAmSN T A, AT

DTL—HIHE T HEYLIEB ARV, RIEE SFEHT
%)

3. IRIFEA ERER

ENVIRONMENTAL FATE AND PATHWAYS

31 REM
STABILITY

311 KR
PHOTODEGRADATION

HERME S

CASES

MESE

EIR
A5

54T

GLP

SABRETOLE

SR & B (hm)

ABGHTEE IE DX R E

MEDARIEIL

L eI




BN

JiF A1 /2

SRR () & B ]

EFE (%)

EHE S #E

BEEE (21F)

ERERE

R TE R

JiB A1 /2

DR R

5

EIR

T—AGL

no data available

EEHRIT

{ERE1E O HI BT AR AL
Hi 8

5 X

&=

HEME S

CASEE

MES

IR

Vab:

847

XE: BEADE

Memo: Indirect photolysis

GLP

RERETLF

SR &R R (hm)

ABH AR IE DX R E

MEDARIEIL

SEREM

#ER

DEEE

| SR (°C)
EEES#E

F iR EAt1/2

53 FEE () & B ]

EFIE (%)

E 2

BREH|(51T)

BRHIRE

R TE

JiR A1 /2

DR B

Eam

R

HALEMERRF D ILSOhIL RIS EERT.02 X 10E-12
cm’/mol=secEFIAL. EROFSLSTHILIEEOS X 10E6
OH/cm &R FE L TR A RN EHE LR, KEHIC
HITHEEHF2.3H TH>7= (Meylan and Howard, Epiwin,
SRC),

Estimation of the indirect photolysis using a photochemical
hydroxyl radical reaction constant of 7.02x10E-12 cm®/mol.sec
and assuming a hydroxyl radical concentration 0.5%10E6

OH/cm® would result in an atmospheric half life of 2.3 days
(Meylan and Howard, Epiwin, SRC).

EmEERa7

{E3E 1 D MR
Hi8

5| Bk

(79)

79

w5

(ER%& 3% [RXTIXT3.8 Additional Remarks [[CA AN TL =
Z—:—at“ﬁ“, EER S RICET 5T — 2D TAERICAS
%)

3.1.2. K RE M (KD FEME)
STABILITY IN WATER

HERME S

CASES

MESE

IR

Ak

1858 FEMM
Ak ZOM: LESW. FEHEHE

Type: abiotic
Method: other: chemical analysis, half-life calculated

GLP

(AAY.4

no

RERE(To-F

HEREH

HEBREM: =R
HEWE: KAR

#E

BRERE

Test condition: room temperature
Test substance: aqueous solution

FARE

;ﬁﬁﬂ%%‘i?ﬁ@ﬁﬁ?!ﬁ(%x pH. R

EDHERET X 10E-17 mol/I[ZEDK)

152
$ R t1/2: 72.9% (pH1) t1/2 pH 1:=72.9 year
PERERY
fE e SREETE S 0.30 X 10E8 |/mol*s degradation rate constant: 0.30¥10E8 |/mol*s
ER OHSUHILED RISIZLDIEEMRID AR OKFEOHS U AJLE |abiotic degradation due to the reaction with OH radicals, based

on literature value for OH radical concentration in water of
1%10E-17 mol/I

ErEERa7




{EEEME D FI| BT AR L (4) IS EEHE TG (4) not assignable
HigR
5| B SR @ 4
EE
HERYE A
CAS%EE
HMEE
ERR
Hik AE: ZOMDOTEIR Memo: Other Information
&% YEIEE JIE 65%X10E-7 M, FeCl; 0.01 M Remark: Initial concentrations 6.5%10E-7 M citric acid, 0.01 M
FeCl,
GLP
HERETOLE
SHEREH
faR |
RERE

HARE

’;ﬁiﬂ#lﬁfﬁwﬁﬁ?!ﬁ(%x pH. i&

Z_-‘;&f:*‘ﬁ‘l KEREMICES 57— 2RO THERIZA R
)

B
SRR
it SRIEICKB T ITHIITUBEBINGRER(C KB E, AV F—4AHK [In a parallel citric acid recovery tests by iron coprecipitation,
M i5pH 8.5LL ETRIUREN =V T D E IR F KO SEULE |only half to one third of citric acid recovered from distilled
NFEOTUBED1/3~1/20H ThHo1="Eh b, BAEHT T |water was recovered from Lake Mendota water at pH values
[FHRLDIEEM N REITEM D RHIFREZSHZEMNRESN |above 8.5, showing appreciable abiotic or biotic degradation
7= under natural conditions
SERR
EEHERaT () IR CIEREEHY (2) valid with restrictions
{25814 D HI B AR #L
H 8
5| FASCEk (109) (109)
£ (BR#Eh : [RX TIEI3.8 Additional Remarks [ A ASHTUL =

313 HIEPREM
STABILITY IN SOIL

EEVEE

“citrate”

CASEE

MEE

R

HiE

SLEEL

not stated

GLP

L\WVE

no

HEBREToLE

1977

1977

FERE M

SER AR

BR
ECrEP

TEPTOESE

biotic degradation in soil

SN

T—5%L

no data

=

| TIRIEE C

tiEhpH

| TEHEE G

EZ LU

#HEEE )

THRE W)

IS4 X ifge

ERE 1A

not stated

BEMNAAIRRE

ERE 1A

not stated

SEBERS (DT50, DT90)

SR B

tﬂfaﬁitwiﬁﬁi%

ihE G

7 %ﬁaﬁ‘é*ﬁ LEDQVIVENTEPALELRT HERESNT
Ly

”Substantial disappearance of citrate from soil is reported to
occur in seven days”

SRR

EmERa7

(@) fEREEEFfTERL

(4) not assignable

{ERE1E O HI BT AR AL
8

B

(80)

(80)

E=

32. BE=RY LT TR (RE)

MONITORING DATA (ENVIRONMENT)

HERMEH

CASEE

MEE

R

Hix




AERAT ()

BIEDERE: N\VITIIURRE
REFREDHEK

Type of measurement: background concentration
Atlantic coast seawater

LIS

=EK

surface water

R

0.025~0.145 mg/|

0.025-0.145 mg/|

FEam

ERR

EREERa7

(@) EREREFmTELRL

(4) not assignable

{ERE1E O H BT AR AL
Hi 8

5 X

(89)

(89)

&=

HEME S

CASEE

MES

IR

HiE
BIESAT (=)

RIS

river water

LIES

=EK

surface water

iR

< 0.04~0.2 mg/|

< 0.04-0.2 mg/I|

5

EIR

EEHRDT

(4) EREEZF TSR

(4) not assignable

{ERE1E O FBTAR AL
Hi8

2 B

(1) (23)

(1) (23)

EZ

HEYE S

CASEE

HMES

IR

&
BIESAT (M)

1L

Tt &FK

other: raw sewage

HER

EFKEFZKI0mg/| DYTIVBEED

Raw sewage contains up to 10 mg/| of citrate

=0
0 aff

SEIR

EmERa7

(4) (EREEZFIH TSR

(4) not assignable

{E3E 1 D MR
Hi8

5| Bk

(80)

(80)

el

33. BEIEHE

TRONSPORT AND DISTRIBUTION

331 RERSHDHEE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

SEYE £

CASEE

HES

SR

Vb

R

[LIES

RESMPRCEAPREE
(levelll/IIN)

FEE

EZ

HEBRHEFFoN TN

No studies located

EmEERa7

{E3E 1 D HIWIIRERL
Hig

5| BTk

e

33.2 B2
DISTRIBUTION

HERYE £

CASEE

il

AR -EF-LE-K

air—sediment—soil-water

LANNWMIH S TA4—IZEIKBEFEEHEET )L (v.2.20)

Level IlI, Fugacity—based Environmental Equilibrum Partitioning
Model v.2.20

HEREH




R

7K1255.76%, T IEI244.20%, [EE(20.02%, K&(20.02%7FET %

55.76% to water, 44.20% to soil, 0.02% to sediment and 0.02% to

]

=t
SER BE/INSA—EDT I4 I MEIZZEERE LMo, BHIZIEK |[System default values for the environmental parameters were
~DAFEES76,000 mg/l, ZRIE1 Pai K WlogPow —1.72M1E |not changed. Water solubility 576,000 mg/|, vapour pressure
ZHRAL. KK . TESIUIKFIZIB% T DHESNEEDE |1Pa and logPow —1.72 were used for the calculation; 33%
Lize emission each to air, soil and water.
EEMHRIT
S8 D TR HL
HE
5| X #k (72) (72)
EE
HEBYMER
CASESE
HHEE
SERR
JERES A& -EE - £ - K air—sediment—soil-water
Hik L AL EQCETIL v.1.0 Level I, EQC Model v.1.0
AEREM
S 7K1299.99%, T1E(2<0.01%, EE2<0.01%, KKIZ<0.01%5E [99.99% to water, <0.01% to soil, <0.01% to sediment and <0.01%
EE) to air
[t
R BENSA—EDT IA I MEIZZERLLEMNof=, EHIZIEIK |[System default values for the environmental parameters were
~D;ARREST6,000 mg/l, ZRIET Pads L WlogPow —1.72M1E |not changed. Water solubility 576,000 mg/|, vapour pressure 1
AL, Pa and logPow —1.72 were used for the calculation.
EEHRa7
{25814 D HI BT IR HL
H 8
5| B Sk (72 (72)
&=
34 IFRMEAE SRR
AEROBIC BIODEGRADATION
YRS AL Not stated
CASEE
MEZE
EE N
HiE BE: R Type: aerobic
Hik: 845 84/449/EEC. C.5 TE 1 fR1E — {EIESturmEXER |  |Method: Directive 84/449/EEC, C.5 “Biotic degradation —
modified Sturm test”
1EE AR
HBiER XKEIE non—adapted
GLP [ no
FREBREITORE
SER
HERYERE
EREE

HEEBE °C

SEBEYE & SV RE (me/L)

SRERE R &

DEREEHSE

#ER
SROBE®% BE

97% (A #EEEH L) CO,EHEIZHE DL
100% (B $(EE&i%:L) DOCRREIZE <

97% (duration not stated), based on CO, evolution
100% (duration not stated), based on DOC removal

DR

DR

WIN =

[T (KT |

DEEE

T

SRR

-4
DRE R

EEBRUNONBREANESE
RUZDREER

WNEYWEN7, 1ABEDHRE

Z Dt

SO
0

SN

Readily biodegradable

EZ

[F i ¥ =4

(2) FIRMFTIEEESHY

(2) valid with restrictions

{E3E 1 D HIWIIRERL
Hig

5| BTk

(41)

(41)

&=

T K

sewage treatment

HERME A

EEAL

Not stated

CASEE

MEE

R

Hik

B TR
A% 6% 87/302/EEC, part C. p. 99 M4 531 Zahn-
WellensiRER |

Type: aerobic
Method: Directive 87/302/EEC, part C, p. 99 “Biodegradation:
Zahn-Wellens test”

3




HEER

EIEEIE. REIME

activated sludge, non—adapted

GLP

LW

no

RERE(TF

SERSH

SEBRMERE

HIERE

BERE C

SEBYE & S VR E (ma/L)

SRERE T E

SREEHAE

R

RROMBEE®% HE

85% 1B H)

Degradation: = 85 % after 1 day

| AR

85% 1H R)

Kinetic: 1 day =85 %

DERE-2

DEERE-3

DR -4

L7
EREFBRUN DS REAESE
RUZDRE

NEYWEN7, 1ABEDHRE

Z D

E =D
0 aff

AHEHED M (DOC (RFARRR) [TEDQ

inherently biodegradable, related to DOC (Dissolved Organic
Carbon)

ER

ErEERa7

(2) HR T TEEEHY

(2) valid with restrictions

SR8 D HIWIIRERL
Hig

5| FA SR

(41)

(41)

"%

Tk

sewage treatment

HERYE#

CASEE

MEH

R >99%

purity > 99%

IR

ik

B TR
Fik: #8684 87/302/EEC. part C. p. 99 T4 M : Zahn-
Wellensi® B& |

Type: aerobic
Method: Directive 87/302/EEC, part C, p. 99 “Biodegradation:
Zahn-Wellens test”

EE AR

HEfER

BB, REIME

activated sludge, non—adapted

GLP

LIVE

no

RERE(T o F

FERE M

SERMERE

FHiERE

EHEE °C

SEEYE B LV RE(me/L)

SRERE R &

SEEEE S

B
RIRSHEE®%) HE

98% (THH)

Degradation: = 98 % after 7 day

PRRE-1

98% (THEH)

Kinetic: 7 day = 98 %

| SRR E—2

=3
2.
=3
2.

| S AR -3

SERE-4

BT

LREfER LS DA REAIE S &
BUZDHER

HNEMENT, 14BEHDHRE

Z D

[EE AEMES M (DOC GEEAEMRE) ITEDQ inherently biodegradable, related to DOC (Dissolved Organic
Carbon)

JERR

EEMRXOT (2) HIFRH CIEREHEHY (2) valid with restrictions

{E581E O HI IR HL

i

HEES (28) (28)

£33 TKNE sewage treatment

3.5. BOD-5, CODZ#=[&BOD-5./CODLt
BOD-5. COD OR RATIO BOD-5/COD

HERYE £

CASEE

MEE

R

BODSME H 3%

E 84/449/EEC. C8 ISt : AYILEHBRRERE)

Directive 84/449/EEC, C.8 “Biodegradation: Biochemical
Oxygen Demand”

GLP

RERETLF

L eI

R

=E

R mg0,/L

BOD5: =526 mg0,/I

BOD5: = 526 mg0,/I

BOD/CODLtE

BOD5/COD: =0.72

BOD5/COD: = .72




Z Dt

COD: =728 mg/g SRERYE

COD: = 728 mg/g substance

E =D
10 aff

ERR

ErEERa7

(@) HRFTCEEEHY

(2) valid with restrictions

{E3E 1 D HIHIIRERL
Hig

5| FA SR

(48)

(48)

BE

HERME %

CASEE

MEE

ER

BODSDE W AL

EEI=VhHER

Coupled Units Test

GLP

REREITF

SEREM

#ER

RE

2 mg0,/L

BOD/CODLtE

Z Dt

CODBRZE I 93%

93% of COD removed

=0
w0 aff

EIR

ErEERa7

@ HRFFCIEEMESHY

(2) valid with restrictions

S8 D HIHIRERL
Higg

B X

(41)

(41)

EE

HERYE#

CASEE

MEE

R

BODSOH A%

Ha—XFRMILEER

Closed Bottle Test

GLP

BERE(TF

SERE M

#ER

RE

#ER megOy/L

BOD/CODLtE

BOD30/CODtE = COD 90%

Ratio BOD30/COD = 90% of COD

Z D

#&im

EZ

EmEEza7

(2) HRTCEREMEHY

(2) valid with restrictions

{E3E M D HIHIIERL
8

BB

(41)

(41)

eSS

HERYE#

CASES

HEE

EE

BOD5SD & i 5%

GLP

AEBREToLE

SHEREH

R

RIE

WEEE 720 mg/|

initial concentration 720 mg/|

#ER megOy/L

BOD/CODLE

Z Dt

208D ;EMEIR: ThODD 8%

Activated sludge after 20d: 98% of ThOD

SO
e aff

R

EE%ERa7T

(2 HIRFFCIEHEMESHY

(2) valid with restrictions

{ERE1E O HI BT AR AL
8

B BXE

(71)

(71)

wE

Tk
BODE H

Sewage treatment
BOD determination

HERME#

CASES

MEE

EIR

BOD5DHE 5k

GLP

RERETLF

eI

R

=E

2 mg0,/L




BOD/CODtE

Z Dt

24B5ME# D EMEEIE : ThODMD13%

Activated sludge after 24h: 13% of ThOD

=D
1 aff

ERR

EEMRTT

(2) HRRFTEREEHY

(2) valid with restrictions

1S3 1 O HIHT IR L
Hi8

E BXE

(74)

(74)

e

Tk
BODHE H

Sewage treatment
BOD determination

3.6 MRt
BIOACCUMULATION

HEME S

CASEE

MES

IR

ik

Z Dt

other

EXVL

85

Fish

B

RERE

Bt AR

GLP

[

no

RERETo-F

PAYiiWapi

SRl

WERME B R

BB E

HEBME R RV A

REBAX A E

#ER

RTE7H

EEEEE (W

RERPOHERYMERE

i=HERE(BCF)

BCF: =0.01

BCF: = .01

B Bt R 3R

BEt: AL

Elimination: no

B i

HRE

Z D DERE

E=A
1 aff

ER

HEEME: 10gBCF GEEE. A{AE) = 0.85 X logPow -0.70
[logPow < 6.0&£LT] =-2.16
HERDIES: HEE

Estimate: logBCF (wet wt, fish)=0.85*logPow — 0.70
[for logPow < 6.0] = -2.16
Type of test: calculated

EmEEza7

(2) HRfTCIEREMEHY

(2) valid with restrictions

{E3E 1 D HI WL
8

B X

(115)

(115)

BEZ




| HE%

FER#EE (EU-RAR)

R X (EU-RAR)

41 BAORMEN
ACUTE TOXICITY TO FISH

SBNE

B —1%

Ak

ZDfth: SLEAGL

other: not stated

GLP

L\WZ

no

REREToF

B, R BIGE

Leuciscus idus (F$8, %K)

Leuciscus idus (Fish, fresh water)

IURRAVE

BRNADATOEE

SERME DA

DH (D

FER DI ETARATF 7

FEREM

SERADORE, Kk, A5

SHERAKEH-YDRKE

SEYETORZHABRER

Lo AflLEH

FHHKIR

HRKDIEFRME

HRAR RORE TR EZOH
7

SBRMEDBATCOEEE

BN/ BHOEREZDRE

RED

REHME 96 B¥RE 96 hour(s)
HEEAR 1Ek= static
k& /KSR

HH, ELEYRAR

FENBRINDEELTRE
REUXEBXICHITHKE

BRI FE #

HREADIKE

FHREREDEFETE
#ER

RTEE

ERRE

E)EJNEA kS

FHEECEQR

AR

ER

MSBRRIEHAMLENof]

“Solution was not neutralised”

HEBX(ZHITHFETE

EET-

ZOHDBEEREER

Eim

#52 (96h-LC50)

440 - 760 mg/|

440 - 760 mg/|

EmEERa7

(2) HFRfTCIEREMEHY

(2) valid with restrictions

*—RET4

{E3E M D HIHIIERL
8

B B

(58)

(58)

eSS

HERME

ﬁlf'fi

Ak

Tt SLEGL

other: not stated

GLP

LA

no

HERETF

B R HGE

Lepomis macrochirus (Fa£8. %K)

Lepomis macrochirus (Fish, fresh water)

IUFRAVE

HBRNEDAMDOER
HEBRME DA

DH (D

R OBETRITF 2

HEREH

HREDBE. k. AE

HEBAKEH-YDRIKE

SEYETORZHARER

AL EH

KR

UK DL ZEEE

HRAR RORE TR EZOH
0

SRUEDBATCOEEE

REMA/ BRI DEREZDRE

RED

&M 96 B¥RE 96 hour(s)
HEAR 1EK= static
Hak = /UK

EHERYDEK

FENBEINDOELTRE
REUEBRICHEITHKE

BRI 8

READKRE

37 FHOREBE

&

RERE

HAEE

B ET L




ZIEECEROR

HETAIER

EIR

MEBRCHITHFETE

EERIS

ZOhROHEREE

5

#£ 2 (96h-LC50)

1516 mg/I 1516 mg/I

EEERT

(2) FIRRf CIEREMEHY (2) valid with restrictions

*—RET4

E FE 1% 0 $I TR HL

i
5| FCHk

(104) (104)

[EZ

HERME
B —1%

Ak

ZDHh: FBHE AL other: not stated

GLP

LMWNE no

REBREToF

i, Rk fticE

Carassius auratus (F58. %K) Carassius auratus (Fish, fresh water)

IVERAE

BRNADATOEE

SERME DA

DH (D

FER DI ET AR F 7

FEREM

SERADORE, Kk, A5

SHERAKEH-YDRKE

SEYETORZHABRER

LwAlb&EH

FHHKIR

FRKDIELFHME

AR (RUMRTERR) EZT DR
£

HRYEOBEAT COREE

BN/ BHOEREZDRE

RED

252 Jf

HERAH

k& /KSR

L ELEYRAR

FENBRINDEELTRE
REUXEBXICHITHKE

S ER IR FE #

HREADIKAE

fﬂiﬁ'lﬁi%!ﬁ@%‘l‘ﬁ?‘i;‘f

&

RTEE

HHRE

E)EINEA kS

FHEECEQR

HETAIEER

R

REHM: TEKITORBHERE. Exposure period: “Long-time exposure in hard water”.
TEEKIEZENZF N DRERRODEEEIREEZDFILT=, “Hard water” buffers the acidity respectively the acid

HEBXZHITHFETE

EERIS

ig{ﬂﬂ)ﬁgﬁ%

fEm

#£5 (96h-LC50)

LCO: = 625 mg/I LCO: = 625 mg/I
LC100: = 894 mg/I LC100: = 894 mg/I

EmEEza7

(2) KRR TIEFEMEHY (2) valid with restrictions

*—RET4

E RE 14 O 1 R L

#
5| B SR

27) @7

[EE

4-2 KEEEHBM~O2MHSH BIZFIDLD)
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

SERYE

B —1%
Pap:y

T D FBEAL other: not stated

GLP

REBRETOLE

EWiE, Rk, ftieE

Daphnia magna (B3R %8) Daphnia magna (Crustacea)

IVRERAVE

HENEDIMDER

HERME DA AE

[DH DY

FER DI ET AR F

HEREH

BBEROER. WLE. K985

SEYETORZHARER

SRERBAIGEE OO BRI 67

FHHKIR

FERKDLFMEE
%ﬁ%ﬁmvﬁ#%ﬁw%oﬁ

HEBEYMEDEERPTORES




BRENE/BHOEREEDRE

RHED

BTl

ERAT

B BL-YDHBREYH

R EFEARESN DL
LIBERICHEITEKE

BRI P i

HRBR DR AE

Y REREDEESE

e

RERE

HARE

ik EH

ZHEBEXEERDOE

ER

REHME: KPP TORBERE,
MRKIFENENDREBRBEDOERRMEKEEPFILAEA o=

Exposure period: “Long—time exposure in soft water”.
”Soft water”, does not buffer the acidity respectively
the acid effect.

WX 1T RIS [F3 H A

gﬂ'ﬁ@l:}sﬁé)ﬁﬂﬁ@*}%ﬂ@%‘

#EEm

ECO: =80 mg/I ECO0: =80 mg/I
#5R(48h-EC50) EC100: = 120 mg/I EC100: = 120 mg/I
EREMERa7 (2) HIRRf CIEE@EHEHY (2) valid with restrictions
*—2AT4
E5EM D HIETAR L
HE
5| X #Ek 1) 1)
ES
HEBYME
El—1%
Hik ZDHh: FBE AL other: not stated
GLP L\WNE no
HERE T
£WiE, R Hi6E Z DD R 5REE: Carcinus maenas (M) other aquatic crustacea: Carcinus maenas (crab)
IVRERAVE

ERNAOATOBE

SHEBRME DN S

DH (D

FER D ETARATF 7

SEREM

HREROER. MLE. K85

SEYBETORZMABRER

SAER B8R B D B R i

KR

FRKDLFHHEE

HEBRAR(RURERR EZOH
1

SRUBEDBATCOEEE

RREMA/ BHDEREZDRE

REBHR

48R

48 hour(s)

252 Hf

EL VN

Y, 1EL-YDRBRE YR

WX EZENBEINDE
LIURERICETSKE

BRI FE

HERBH DR EE

FHREREDEETE

R

RTEE

FHRE

iz vk (HE 8

ERAREHOR

AR
REBRIZETHRIGIFZ A A

gi.‘ﬁBl:?ﬂH@iﬂﬁd)%%T’{d)%

E=o
i aff

#% B.(48h—EC50)

LC50: =160 mg/I

LC50: =160 mg/I

EE%ERaT

(2 IR CIEHEMEHY

(2) valid with restrictions

*—RET4

E 5 1% O TR HL

#
5| FXHk

(93)

(93)

[EE

4-3 KENEM~DEME (FIRILEER)
TOXICITY TO AQUATIC PLANTS e. g

ALGAE

SERYE

ﬁf'f‘i

Ak

ZDfth: SEEAL

other: not stated

GLP

RERETOLF

EWiE, Rk, ftieE

Scenedesmus quadricauda (GE38)

Scenedesmus quadricauda (Algae)

IVRERAVE




SHEEHICHN-T—2D18
HBEME DI MDA

SERME DDA

DH (D

FER DI ETARHTF 7

BRaf
BRE CORBRRERA &

EEORIBEEDHER KR

SEYETORZHARER

FHHKIR

B P E

HRAR RUREER LZOH
7

SBRUEDBATCOEEE

BN/ BHOEREZDRE

RED

Bl

7B

7 day

ERAT

E

BFRERXDDLEELTEITEITS
FERFIRR SR T R DKE

BRI P i

NG

fiﬁjiﬁlli;‘%fgd)?rﬁﬁii

&

RERE

HHRE

[T | KT | M

HAREE

EREEE®)

FRERICETHERITE

ZDMEREIER

SEIR

MEXTOEREZHMN

g%zn:ar%mﬁo;%ﬁo%

=+ =0
e aff

#£ 2 (ErC50)

ECO: = 640 mg/|

ECO: = 640 mg/I

#&53R (NOEC)

EREERa7

(@) HR T CEEEHY

(2) valid with restrictions

F—RET1

{ERE1E O FBTAR AL
Hi8

5| B Hk

(12)

12)

%

4-4 WEM~OEEPBIZIZAITIT)

TOXICITY TO MICROORGANI

SMS e. g. BACTERIA

HERME

ﬁlf'fi

ﬁl

Tt EEEAL

other: not stated

HERDIELE

247 KtE

Type: aquatic

GLP

LWZ

no

REBREToLE

e

Microcystis aeruginosa (1IN TV)T)

Microcystis aeruginosa (Bacteria)

HBRVEDAMOEE

SBRMEDOA A E

FE M

8 AfH

8 day

SERE

7
1 aff

$5R(EC50%)

ECO: =80 mg/|

EC0: =80 mg/I

EmEERa7

(2) HFRfTCIEREMEHY

(2) valid with restrictions

*—RETF4

{ERE1E O HI BT AR AL
8

2 B

(10

(10)

[EE

HERME

IﬁJfTi

Hik

Z Dt SLEGL

other: not stated

HEBOEE

247 K

Type: aquatic

GLP

REBRETOLE

iz

Nitrosomonas sp. (INITV)T)

Nitrosomonas sp. (Bacteria)

HENEDAMDERE

HEBEYME DDA E

=5 1

HEREH

EHE

ER

NH3EE =351+ BBRE AL

=0
w0 aff

#E B (EC50%)

NOEC : = 100 mg/I

No inhibition on NH3 oxidation

NOEC : =100 mg/I

EmEERa7

F—RBT4

{ERE D HIWIIRERL




(49)

(49)

Ak

Z Dt SEEAL

other: not stated

HEBOEE

247 Kt

Type: aquatic

GLP

REBRETLF

EmiE

Pseudomonas putida (/\9T)TF)

Pseudomonas putida (Bacteria)

ABEMEDAMDEE

HEMEDOA A E

Bl

168 FH

16 hour(s)

SEREM

#ER

SEE

EIR

=0
0 aff

R (EC50%)

ECO: > 10000 mg/I

ECO: > 10000 mg/I

EEHROT

(2 IR CIEEMESHY

(2) valid with restrictions

X—2871

{ERE1E O HI BT AR AL
Hi 8

5 X

(12)

(12)

[EZ

HERME

ﬁf’[‘i

Ak

Z Dt EEEAL

other: not stated

HERDIELE

BT K

Type: aquatic

GLP

RERETF

EmiE

ZRHMD /N TIT: 3758

other bacteria: 37 strains of bacteria

SBRNEOITDEE

BB DA E

AT 30H 30 day

AHEREN

72 |

HHE
JEJE :500 mg/|, pH=3.0; Concentration: 500 mg/I, pH=3.0; Microbes from acidic
HERMEZHEEERDPORRREL-EBIEENSEBL |mine water (Central Pennsylvania), isolated from

ER Tz BRESIAK (FRRUDILN=ZT) R OMEM, enrichment cultures, test substance as C source in

static culture

155

FEE(EC50%) ECO: = 500 mg/| ECO: =500 mg/I

BT S=hd (2) IRt CIEEMEHY (2) valid with restrictions

F—RET1

{25814 O HI BT IR HL

i

5| FACEk (121) (121)

EE 2EMTISARE AEEL?) positive growth on all strains

HEBRYME

Fl— 1%

Ak Z O FBEAL other: not stated

ERDIELE BT T Db FEEEL Type: other: not stated

GLP [ no

MEBRETOE

EX L Entosiphon sulcatum (R EN)) Entosiphon sulcatum (Protozoa)

AERMEDITDEE

HEMBEOLTAE

REHME 72 B 72 hour(s)

AEREN

HHE

JERR |

#55H

$EE(EC50%) ECO: = 485 mg/I ECO: = 485 mg/I

E3EMRa7 (2) FIRRfT CIEREMEHY (2) valid with restrictions

F—RET1

{E581E O HI IR HL

i

5| BTk (12) (12)

EE

HEBRYME

Fl— 1%

Ak Z O FEE AL other: not stated

HEBDES BT F DM FEEL Type: other: not stated

GLP L\VE no

HEBEITo-F

£iE ZDMDINYT)T: Arthrobacter globiformis, 10E k& other bacteria: Arthrobacter globiformis, 10 strains

ARMEDITDEE

RERMEDA A E

REHMN

5B il

5 day




AEREM |
faR
EHE
TEASHEBEL. ABRYEZHE—DRFREL. BEIEE MR |Microbes isolated from soil, test substance as sole C
SRR THEELLZMED, source, mineral salts added
1EER
fER(EC50%) 2B TTIESLLD R good to excellent degradation with all strains
EEMHXa7 (2) #IRRfT CIEREMHY (2) valid with restrictions
X—2R2T1
{2581 O HI BT IEHL
H#
5| FSCER (56) (56)
EE

4-5 KEEY~DEMESHE

CHRONIC TOXICITY TO AQUATIC ORGANISMS

A BADIEIESNE

CHRONIC TOXICITY TO FISH

B. KEEBEHEM~DIEMEN

CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

4-6 [EEEM~DEHE
TOXICITY TO TERRESTRIAL

A REEN~DOEME
TOXICITY TO TERRESTRIAL

ORGANISMS

PLANTS

SERME

FL-T‘.*..

Vb
HERDIEFE

GLP

HERETF
12

HERNEDIMDEE

HEBRME DDA E

IRRAVE

By Sl

SERE M

[

SHEE

R

ETOEMIEIIUEEZIL T ARROFEERELTER., B
EDIRE (LRHLLLY,

All plants produce citric acid as an intermediate of the
Krebs cycle.
No studies located.

EEERaT

*—RETF4

{E3E 1 D HIHIIERL
8

BB

(24) (96)

(24) (96)

eSS

B. TEEM~DEMN

TOXICITY TO SOIL DWELLING ORGANISMS

C. thDFMILFEELER (REEZEL)~DOEM
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

-6-1EEEYM~DEHE

TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-7 EYEMEET=FIT (BMEHEICLLPEREEST)

BIOLOGICAL EFFECTS MON

HERME

I[TORING (INCLUDING BIOMAGNIFICATION)

Iﬁlf'fi{

ﬁl

ABRSNAEXITIV AT L

BRINDEE

HEBEITo-F

RERES

HER

A
i af

SHERME DT

RIESEHICETH1ER

EEERaT

*—RET4

{ERE1E O HI BT AR AL
8

B BXE

wE

DIVBEIE, A 98/ — L/ KAERBAMENEE, LT R
ERROHREAETHY (485 H) EREYOKMERP TEER
ICHEDMBE~EILT S D, EMRBHEEIENER DA
%, BEDHREFELHLEL

Based on the low n —octanol/water partition coefficient on
one hand and based on the fact that citric acid as an
intermediate in the Krebs cycle (see 4.8) is transformed into
other substances in every body cell of eukaryotes on a daily
basis, no biomagnification is given. No studies located.

4-8 LAY ELMEBE
BIOTRANSFORMATION AND

KINETICS

EEnE




B —1%

Vb

MEREITO-E

RERENDEAT

AEREM

=1 e
HIVEEIE. VIV EERIBRHADIEILETOEZMAZHICETE  |Citric acid is an intermediate in the citric acid or Krebs cycle,

) L. ILa—RZE@EHE TV R) IZE>THEET HTCA(RY) [also known as the tricarboxylic acid cycle, which takes place

bt HILIRVER) B AL ELTHLNTINS YL T XA D FREIAK |in every eukaryote cell and which breaks down glucose
THhd, through glycolysis

SER

EREHRTT

*—2AT4

{E5a1M D HIETAR R

i

5| X #k a7 an

(=

4-9 JBHNTER

ADDITIONAL INFORMATION

HEBYME
F— 1%
HiE
®=E e
Gk ODIVERIITBRRIZERICILKEFEET S) Citric acid is “extremely widesprad in nature”
EREHRTT
X—RE2T4
E5E1M D HIETAR R
HB
5| Xk (37) (37)
{52 (a) (a)
HEBYME
E—1%
Vab:
e e
tza IIVBRIITED RV HRICLLAEESNTINS] Citric acid is “widely distributed in plants and animal tissues
L and fluids”
EEHRO7
F—RET1
{25814 D HI BT IR HL
H 8
5| FASCEk an an
EE (b) (b)
SERME
& —1%
HiE
[ e
ERTIE. BRA DB E 248 TH12000eD I TUEEMNE S, [In man, during 24h approxymately 2000 g of citric acid are
Py YIVERERICHITEPREENELTISITRBITNh S, formed and further metabolised as intermediates in the citric
acid cycle in adults
EEERaT
F—RET1
{25814 O HI BT IR HL
i
5| FASCEk (96) (96)
[[E=Z (c) ()




| HE%

| FOER#EE (EU-RAR)

R (EU-RAR)

5-1 MO RT1UX. RE. 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION

5-2 2MEN
ACUTE TOXICITY

A REO0S%E

ACUTE ORAL TOXICITY

B. RHBRASH

ACUTE INHALATION TOXICITY

C. RMREEM

ACUTE DERMAL TOXICITY

LD50fE X [$LC501E

LD50=5400 mg/kg AE

HEBYMER
CASES
T
AR
& |
Hik A HARSAY
GLP#E& LMVE no
HEBRETOLE 1981 1981
B Ee D) R LS
PRI (- M - F) i/ male/female
w58
LS (M) OEEK gk 10 Number of Animal: 10
B EE)
B #o oral
BEHM(A)
FEEMHSIT DT RIZH T EEE3000, 4234, 6000, 84853 |5 male and 5 female mice in each treatment group were
AUME12000 mg/kgD FAETHFRORE L=, REWE(X  |administered 3000 mg/kg, 4243 mg/kg, 6000 mg/kg, 8485
e s ZBREITRAESICHIKTAREL20 m/kgDBEXZ S L=, |mg/kg or 12000 mg/kg of citric acid by gavage. The test
TOMOHERFEF SHEBEEIZIX0.4 mIDIKEKERFROKS L=, substance was dissolved in pure water at such concentrations
that in every group 20 ml/kg w
#fEtFRo 0
®E e
HAEHTORLTH
BEPRAT R
&R
D
®m e

LD50=5400 mg/kg bw

I 1 D LD501E X [LLC50fE DELY
%

IR

[EL e

(2 HIRfF=TIEHEMEHY

(2) valid with restrictions

{E3E M D HIHIIERL

8
5| FASCAR (FEXER)

32

32

eSS

HERYMES

CASES

HEE

AR

HiE

HiEAARZA

Tt SLEGL

other: not stated

GLPE S

[AAY.4

no

REBREToLE

HERR R/ R

rat

PRI (i - M., - F)

RrEE

FRAEE (R DEYH

R (BK)

ER b

oral

ESGIED)

ZDMDHEREH

#REt AR

R

FREHTORTH

FRERAT R

BIRFTR

Z Dt

=0
W0 aff




LD50fE X [$LC501E

LD50=3000 mg/kg K&

LD50=3000 mg/kg bw

I i D LD50E X [FLCSOEDE LY
%

ER

Ett

(@) HRF=TEREEHY

(2) valid with restrictions

{ERE1E O HI BT AR AL
Hi8

B BB LX)

[EE

HEMES

CASES

MES

IR

HiE

Pab- Y2 i %

Z Dt SEEAL

©
©
(o3
(o=

other: not stated

GLPE &

LWz

no

REBRETLF

HER (B RH#H)

Zvk

rat

TR (B M. M- F)

RE58

EREH MR DEMHK

A A

RERER

#o

oral

FEHH(8)

ZDDHEREH

iRET PRI

#ER

ZHAEHTORLHR

FRARFTR

BIRFT R

TR

=+ =0
0 af

LD50fE X [£LC501E

LD50=12000 mg/kg A=

LD50=12000 mg/kg bw

It 5 0D LD50E X [LLC50{EMDELY
%

IR

Bt

(@) FRfT=TEHEMEHY

(2) valid with restrictions

{E3E 1 D HI WL

Hi 88
5| FASCAR (FE3XER)

125

125

eSS

HERYMES

CASES

HEE

R

HiE

HiE/HARZA

Tt SEEGL

other: not stated

GLPES

LWZ

no

REBRETOLE

HERR (T2 R

rat

TR (M. I F)

REE

FRAER (M) DB

B (BK)

BEER

#0

oral

ESGIED)

ZDMDHEREH

iREtFAIA IR

HER

EHEHCTORLS

FRERAT R

BIRFTR

Z Dt

E=A
i aff

LD50fE X [$LC501E

LD50=5000 mg/kg {KE

LD50=5000 mg/kg bw

I D LD501E X [LLC50fE DELY
%

JERR

[l (2) HIFRF=TIEERHY (2) valid with restrictions
E3E1E D HIBTIR ML

i

5| A SCAR (FT3XHR) 125 125

BE




D. AMSM (ZDOREER)
ACUTE_TOXICITY, OTHER ROUTES

HERYMEH

CASES

MEE

ER
Bk

HiEAAARFA TR

other

GLPHE& L\

REBRETLF

HEBR (G RH) vk

rat

TR (M, I F)

R58

EREH (MR DEMHK

R EAK)

BRI BT

FEHH(8)

ZDMDHEREH

iRET PRI
R
FREHTORTH

FRRFTR

BRI R

ZDih
R

HHEE LD50=5500 mg/kg/{AE

LD50=5500 mg/kg/bw

ER

EEE @ HIRA=CEEEHY

(2) valid with restrictions

{ERE1E O FBTAR AL
Hi8

125

5| FA 3k (GT3TER) 125
ES

HEYES

CASES

HMES

IR

A&

HEA AR T DA

other

GLP#E& LW Z

HBRETLE

HERTR (B R N9R

mouse

TR (- M. I F)

REE

FRAER (MR DB

A A

B BT

HEHH (H)

ZDDFHERFEH

IRETPRINIE

#ER
%Fﬁ%zﬂfrm%t&

=y

FRERE
Bli® EE

== |3

D

SHE LD50=2700 mg/ke/{AE

LD50=2700 mg/kg/bw

R

EEtt (2 HIRfT=TIEHEEHY

(2) valid with restrictions

E 5 1% O $I TR HL

#
5| B SCHk (FE3C#R) 125

125

[EE

5-3 RN/ FEE
CORROSIVENESS/IRRITATION

A BERS ER
SKIN IRRITATION/CORROSION

HERYMES

CASES

MESE

IR

pH

HiE

BiE AT

GLP@E &

REBRETLF

HEBRR (B %) ek

human

TR (Bl M. - F)




w58

XFE
FREH M) DEYH

A A

BE 2R

ESGIED)

ZDDFHERFEH

iREt AR

R

—RRBRIT

RIS R %

Bt

EatE O HBRE
i

B B X E G

38

38

e

JIVERICERALRIBHERE RNV I—ENVETRE
SNTLVD,

An irritant skin dermatitis attributed to citric acid has been
reported amongst waiters and bakers.

HERMEH

CASES

MEE

ER

pH

Vab

BiE AR

GLPE S

REBREToLE

HER (B R#)

human

PRI (it M. - F)

#58

FREH M) O

R AR

B EER

FEHH(8)

ZDHDHEREH

iRET PRI IE

#ER

—RRFRIF

RERGE

TR

o+ =0
1 aff]

| % S RIETE

RIEEEMN

SRR

EaEtt

{E3E M D HIHIIERL

8
51 FASCER (FEXXER)

46

®5

46
BRELTRBLEREICERINGLGL L, BERAEET
SmhELNEELY,

In solution, the acid may produce pain if applied to abraded
skin.

HERYEH

CASES

HEE

Vi

BiE A AAEZA

GLP#E&

HEBREToLE

HER (B R#)

human

PERI (- M. - F)
L E =

B58
FREH M) OEYH

R (A

BEZR

ESGIED)

ZDMDHEREH

iREtFAIA IR

HER

—RRFERIT

RIS R %

Z Dt

E=A
i aff

RISRIEE

RIEEEMN

IR

1E181%

S O HERE
i

B BB G

65

65




0.IND A REFI2ITEIGD B SR/ AERIT ENTESN

A 0.3 N solution (approximatively 2%) can “sting” intact skin,

B ChITRF LT EEREBEDNS, this appears unrelated to irritant potential.
HEBRYMER

CASES

HHEE

JERR

pH

5 |
Hik A HARSAY FLA X% Draize Test

GLP#E& L\VE no

REBREITOE

HEAT (18 BH) ZOMh: DY F: Za—S—F FHBER. > KE3ke other: rabbit, New Zealand White, > 3 kg bw

T%E'JgE:M~M:F)

?X’q_'E
FREH M) O

R EAK)

BERER 5% AE Exposure: Occlusive

B (R)

ZFDMDRERE N EBE: FDMh: 30% KiB&E Concentration: other: 30% aqueous solution

HHEtFRI IR

i e

—RFHRIT

RERIGE
FAE =05 ml(KR&KPTIX0.15 glZH ) #FAZE /XYy F T(Z4 |Dose=0.5ml (corresponding to 0.15 g in aqueous solution)
BERS ; LAB% (K4, 248 K UN48BEFEI B R CTEISE, BIED K EIZx |during 4 h under occlusive patch; subsequent observations at
LTIEEEEL FIBL BefiaL . iFiEAL) BB EITxT |4 h, 24 h and 48 h. Effects reported as nil (no

FDih FER1PITIITEENSIHRE I LRESNT-, 2RI — R |erythema/eschar, no oedema) for intact skin, effects reported
RIS E (TR TORAEDF) (3084 THY . KHAERIZE |as “slight to well defined”
WTHEBRYME T —REERIEENE TIEAED,

2 fER IR

. fase: P Result: not irritating

BISRIEE EC 5 %8: JERIB 4 EC classificat.: not irritating

REEEY

R

S5 (1) #IRR7Z< IS5 MEHY (1) valid without restriction

{E58 14 D HI BT AR HL

H 8

5| FA ST Ak (FT3CAk) 33 33

EE

B. ERFIM W&

EYE IRRITATION/CORROSION

SERYE S

CASES

HMES

SER

A&

B AARSA

HEDIAT

GLPES

[(AAY4

no

RERETF

HER (B R#)

ZOMOY X, 21 —O—FUFEEIRE, D2kelhE

other: rabbit, New Zealand White, > 2 kg bw

PRI (M. - F)
J'L%_E

?X £
FREH M) OEYH

R (EK)

REER
=AM (8)

ZDMDHEREY

B F DM 10% K& UB0%KAR

Concentration: other: 10% and 30% aqueous solution

iRETPRIANIE

#ER

BER

RS2 iR

RS 2 WTF2

RIS =3 #EIR




RAE=0.1m(KF&RPTIER001 g, 0.03 glHH) ZHFEED
THEBEECANTIRE; LUEOBRZHRIT 148, 10%3
BOEE(FEABURNISHAT 2P EENSTHUREIERRME
THY. BEADSLLELEEFLBVLRESN T, 10%5K
DRI — KRR TE 2 (DraizeAa7 . T R THOELRIED
1) (£9.3THY . [R/NRDOFIHME 1EDFESN Tz, 30%F &
DEEIF Y FICh2lL TI4B LURNITE R T SN ST ZE
E0HEREETHY. SSIEHAMERTIBELROXK
EHRENESNIA, AEORBRMELIEBREINLE N>

Dose=0.1 ml (corresponding to 0.01 g resp. 0.03 g in aqueous
solution) is placed into the lower conjunctival sac of one eye
held closed for one second; subsequent observation period
was14 days. Effects of the 10% solution reported as moderate
to weak conjunctival irritation disappearing within one week,
without further effects on the cornea. Overall Primary Eye
Irritation Index (Draize score, average of all observations) = 9.3
for the 10% solution, resulting in a classification of “minimally
irritating”. Effects of the 30% solution reported as well-defined

Toth 1= 30%;A R D £ ARIE— REBRIE 524 (Draize A7 . R |to moderate conjunctival irritation which disappeard in two of
TOEREDFEY) F16.0THY . EENMSHZEEDFHME ] [the three rabbits within 14 days; additionally, a shortlasting
ERFESINT=, superficial lesion of the conjunctival epithelium was noted; no
macroscopical alteration of the cornea was observed. Overall
Primary Eye Irritation Index (Draize score, average of all
observations)=16.0 for the 30% solution, resulting in a
classification of “mildly to moderately irritating”
) -
BRI #ER  JERETE Result: not irritating
EC 748 : JERIE M EC classificat.: not irritating
IEEEH
SERR
SN (1) FIELZEEEHY (1) valid without restriction
{25814 O HI BT IR HL
H#
5| ATk (FT3CAk) 34 34
EE

5-4 FRI§EME
SKIN SENSITISATION

HERYEH

CASEE

MEE

R

HiE

Hik/ AT

HEBDI(T

GLPE&

RERETo-F

HER (B R#)

Ek

human

Tﬂ*f:i’:ll(EE’E:MJlt’E:F)

#58
FREH M) O

R AR

BEREE

BZHR(R)

Z DI DELER FE 1

ffEtFRo 0

71 e

AERFER
OfEEE (FI74EOMRNE) . BE. HA. 2. 25 F H L [Mouth sores (canker sores), headache, asthma, nasal blockage,
UREFIIVEZEUCBREROENEOER R LT-fE |general tiredness and itchiness were some of the symptoms
RDO—ETHoT-. AERAIRE N DIERZDEIHIZE>T(F |reported by a man after the ingestion of foods containing citric
DD —ERDEHEEEFRIZ) BBENFRKELI=M, YT UEEH |acid. Application of crystals to the inside surface of the mouth

T Ot Uy AERBEUITUEETY 0 LB I E > TRBEF |produ
EL?I%J\?T:O SIBBERE EOEADIIUBERICRGLE
Mot=,

A

SERR

ExEH

{E581E O HI IR HL

i

5| B Ak (FT3CaR) 111 111

EE

HERYER

CASES

HHEE

JERR

& |

Bk HARSAY

HEBDI(T

GLPE&

HEBRE T F

HBR (R4 = human

TR G M. M- F)

KB5S

FREH M) OEWH

BEGAK)

HE5 R

FEHH ()




ZDDFHERFEH

#HEtFry IR
R _
ABRER
EZEEDTXANTIIIIUEBNRERREEEZR DTS/ F TR [A standard text implies that citric acid might be a skin
~(24/48B5 ) CHER SN D1%IKBR TILE ERIEMEY) |sensitizer by recommending 1% aqueous solutions for (24/48—
Tt BTHADNBLNGENIEEZEBKRL TS, hr covered) patch-tests to detect the sensitized state.
T e
RR{EE
AR
s
E 8 14 O I BT AR B0

i
51 A 3CHk (FE3CAR)

38

38

&%

REIERA LD ML

HERMEH

CASES

MEE

ER
Bk

Pab- Y2 e %

HEBDI(T

GLPE &

REBRETo-F

RER (B RH#)

human

PRI (- M. - F)

#58

FREH M) O

R AR

B EER

FEHH (8)

ZDHDHEREH

iRET PRI I

#ER

HERIER

ZDh

ONDFELEE (ZENBYMERMYZSZLICEZRLTLM)

[SDWT25%D Y IUEBEEELABRD ) P T/ FTRE

;{sf%asz#t’aw#&%i@m) LR, UL —RISIEH S
EMot=,

No allergic reactions were seen when 60 patients with hand
eczema, all of whom were involved in handling food, were patch
tested (covered contact, probably 24 hr) with 2.5% citric acid in
petrolatum.

EEEIES

{5t OFETRI
i

2| BB GT X

83

83

eSS

HERYEH

CASES

EE

R

HiE

Hik /AR

HEBDI(T

GLP#E&

REBREToLE

HERR (B R#)

human

ERIIG AN )

w58

FREH M) OEMH

R (A

BEZR

ESGIED)

ZDMDHEREH

iREt AR

R

FERIER

Z 0t

DIVERTICHCERD (RER) EOEBNHFoN D
2 EST Y (hAva oy

SO
10 afff

RAEH

Urticaria (a skin complaint) and mouth ulcers have been noted
following exposure to citric acid [no other details were given].

ERR

EREtt
(SR8 D HIWIIRERL

Hig
5| FASCER (FEXER)

110

110

i




5-5 RERGHM
REPEATED DOSE TOXICITY

HERYEA

CASES

HMEE

JERR

HiE

ik HARSAY ZDh: EEEEL other: not stated

GLPE& LMNVE no

HEBREITo-F _

HBR L R el G

TR G- M. - F) T/ male/female
2000 mg/kg/ H, 4000 mg/kg/H, 8000 mg/kg/H, 16000 2000 mg/kg/day, 4000 mg/kg/day, 8000 mg/kg/day, 16000

52 mg/kg/ B mg/kg/day

RS (MR D%

B R

B e ZoMEO . GEHIED oter: oral, gavage

AR S S

T—RDHELL

no data specified

R E#IR (H) (OECD422% T, #%
S5HMOT—42ENHE5EE. &
E&5 )

58 il

5 days

REHE

#ZR1[E

once daily

EEHARE (B)

108 R8

10 days

HEREM

HE10PC, JE10PT, FH{RE=150 ¢

10 males and 10 females, avg weight = 150 g

HRETPRIANIE
R
RE. FEENE

EEIE ., fOKE

RIRFTR (ERE. TR ORELRE
HA S HF R )

ARTIFAT R (RER, FEE)

MEPRIFTR (AR, SEE)

g?&&tﬁﬂ’iﬁﬁﬁ(%Eﬁ\ -9

REER (RER, FEE)

ST CR), SET R

BIRFTR (RER, FEE)

[T

REBRBFHATR (REX . EE

)

ERICERShT-8

AE Rk

EZ

FE5

NOAEL (NOEL)

NOEL = 4000 mg/kg

NOEL = 4000 mg/kg

LOAEL (LOEL)

NOAEL/LOAEL M ¥ FE R #L

It i DNOAEL(LOAEL)DiE LV

LD50 = 5600 +- 440 mg/kg/ H, MR —

LD50 = 5600 +- 440 mg/kg/d, identical for males and females

(1) HRRZ<IEREEHY

(1) valid without restriction

{E3E 1 D HIHIIERL

8
5| FASCAR (FEXER)

31

31

eSS

HERYMES

CASES

HMESE

IR

HiE

HiE/AARZA

ZDfth: oL

other: not stated

GLPE S

(A4

no

REBREToLE

HERR R Ri)

vk

rat

EZIGHYN 3 3)

e/ itf

male/female

rEE

12DV I BESOH

Feed containing 1.2% citric acid

FREH R DEWH

BEGAK)

BEZR

Zofh -0, R

oter: oral, dietary

R EREE (i o HANIE

T—3DEEREEL

no data specified

5 HR (H) (OECD422% T, % |90 90 weeks
EHMOT—4%hH515E. &

RIES5HE)

BE5HEE #H GESH) Daily (feed)
ElfE EAR (H) EEEL not stated




ERS M

ﬁ%‘l‘#ﬂ’ﬂﬂﬁ

RE. AEENE

EElE . BRKE

FRPRAT R (BB, TR ORI
HA LR )

REFMRTRE (REXE, SERE)

MFPEIFTR (AR, SERE)

g?ﬁi{t#ﬂﬁﬁﬁ%(%$$~ S

RIEEFR (RER, FEE)

ST CR) | SET R

BIRFTR (RER, FEE)

[

ﬁ?ﬂ%ﬂﬁ?ﬂ‘]ﬁﬁﬁ(%ii’& -3

ERICERSh -8

AERIGH
[.90:EM DRERIMEIH 1Y), BT 52K DS YEDRK (Cited as “... no harmful effects on the growth of two
It T 2EELHEILROONEMN oz, £hE. MERMEIK. 78 [successive generations of rats over a 90-week period. No
9 BEEHIL DD ALIZHT HHEITBESNGA7=H, B3F |effect on reproduction, blood characteristics, pathology or
ER IRFEDH T HEEMARESNz 1L AShT=, calcium was observed. Although a slight increase in dental
attrition was reported.”
Bh |
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAEL® #E 1R L

It i DNOAEL(LOAEL)DE LV

ER

E1EtE (2) #IRF=TIEEEHY (2) valid with restrictions
{ERE 1 D HI WL

Hi 88

5| FA ST Ak (FT3CAk) 8 8

&

5-6 in vitrosBIGEE

GENETIC TOXICITY IN VITRO

A BETFRAZLR
GENE MUTATION

HEBYMER
CASES
T
AR
& |
HMEERAWN-EREERE Type: Bacterial reverse mutation assay
FiExHARSA OECDHARSA 411 “BinEM: RASIFIRAEZERLV=1E |OECD Guide-line 471 “Genetic Toxicology: Salmonella
IRERKR" thyphimurium Reverse Mutation Assay”
GLP#E& T—H5L no data
ARETOE
R TR T FAIFIAE TA 97, TA 98, TA100, TA 104 Salmonella typhimurium TA 97, TA 98, TA100, TA 104
KRBEFHEESHDEE FHY/EL with and without
B REEL Concentration: Not stated
SRS EMAE: 72 //NLEA—LETEB LI=5 Y b DIFRED R —F  |Activation system: Liver homogenate from rats pretreated with
EARRA phenobarbital
R
MpaEE
REEEHYDIHE
HKEBE 257931.,0)1%'3’ |
1
FEEHYDEHE
ELELDBE
; e
EFRAZE =S negative
AR
[E e (2) FIRfT=TIEREEHY (2) valid with restrictions
{E581E O HI IR HL
i
5| B3k (GT3CEK) 2
EE
HEBRYER
CASES
HHEE
JERR
& e
HMEEXRAWN-EREERRE Type: Bacterial reverse mutation assay
o NN OECDAHARSA AT EIzEME: RAXIFIABEALV-E |OECD Guide-line 471 “Genetic Toxicology: Salmonella
HARSAAETA IREERER thyphimurium Reverse Mutation Assay”
GLPE & LMDNZ no data

REBRETo-F




MR TRER

FRXZFIRE TA 97, TA 98, TA100, TA 1535, TA1537

Salmonella typhimurium TA 94, TA 98, TA100, TA 1535, TA
1537

HEBLEMRIE (S DEE

RBEEESHY-BL

with and without

HEREH

BE:5mg/TL—FET
SEMEAE ARYIEEE DT =—)LKC-400ZRTLE L 1=5v F D BF
REDSR—k

#ER

M é’?—‘

(R L) DB e

Concentration: Up to 5 mg/plate
Activation system: Liver homogenate from rats preteated with
polychlorinated biphenyl KC-400

RBEELLDBE

ELT7

(R EER)DBE

[ KBFEEELDIHE

EIR

5 am

BEFERER

EEd

negative

ER

EEtt

(2 HRF=TE#EEHY

(2) valid with restrictions

{E3E 1 D HIHIIRERL
g

5| FASCER (FE3XER)

54

54

BE

B. £BAEE

CHROMOSOMAL ABBERATION

HEMES

CASES

HMES

IR
Bk

Hik/ AT

ZoM: EBRAERFRESR
Hik: Dt FEHEL

Type: other: clastogenic aasay
Method: other: not stated

GLPES

T—HEL

no data

RERETF

HRak

F A4 =—Z/\LsRB—(Cricetulus griseus)H & D #R 4 3 40
DiEE MR

Fibroblast culture from chines e hamster (Cricetulus griseus)

RBEHRIESHDEE

HEREM

WRE &= 1 mg/ml

#aR

HEE L

REAZEHIDBE

Concentration: Up to 1mg/ml

RBEELCLDBE

REMLEE

A HEEBIOEE

RHEELELOBE

R

RBEREEFRAEAFHESN TG,

=+ =0
1 aff

REHER

BEFEME:EE

No clastogenic effects reported

Genotoxic effects: negative

EEN

[EE

(2) FIRfF=TIEREMEHY

(2) valid with restrictions

{E3E M D HIHIIERL

8
5| FASCAR (FEXER)

54

54

eSS

5-7 in vivosBIaEE

GENETIC TOXICITY IN VIVO

HERYMES

CASES

HEE

IR

HiE

HiE/AARZA

B ESEEER

Type: Dominant lethal assay

HEBEDI(T

GLP#E&

L&

no

HERETF

HER (B R#)

vk

rat

TR (it M, it F)

T—HEL

no data

RrEE

BEZR

BAECEEL

unspecified

AR HAR

HERE M

iRETPRIANIE

FER
R R UVIR5 BRI DFHER

BIEEENR

NOAEL (NOEL)

LOAEL (LOEL)

RETAIEER




EREEFHEX. RE3eDI I /ke bw/ BOREESH
B 5L YNMIB T B BB T vtA TIEAHLNIEMND
foo BHBOEERIE. LEHEELBEHOXRDZE I
DIBRDOETDEMIEE RBSNS),

No mutagenic potential was detected in a dominant lethal
assay in rats in which doses of up to 3 g citric acid/kg bw/day
were administrated for 5 days. (A dominant lethal effect is
normally reflected by increased early foetal death when
treated males are

(@) EREREFmTELRL

(4) not assignable

{ERE1E O H B AR AL

69

69

Hi 8
5| B 3CHk (FE3C#R)
| {E%

HEMES

CASES

MES

IR

HiE

HEA ARSI

HEDIA(T

GLP@E &

[(AAY.4

no

RERETLF

HERR (B RH#)

rat

TR (B M. - F)

T—HEL

no data

R58

REER

BAEC#EL

unspecified

SER I

SEREM

HRETPRINIE

FER

R R VIZ 5 SR DFER

HEEUHEHR

NOAEL (NOEL)

LOAEL (LOEL)

HETAEER

R

R=3g/ke RE/HOVIVEBEESHERELI-5Y D EHEIC
BLWTREBRDEFEIALNEI O,

Eim

in vivoiBizE M

No chromosomal damage occurred in the bone marrow of rats
ingesting up to 3 g citric acid/kg bw/day for 5 days.

SRR

EaEtt

(4) EREMEEE M TELLY

(4) not assignable

{E3E 1 D HIHIIERL

8
5| FASCAR (FEXER)

69

69

eSS

5-8 FEMAME
CARCINOGENICITY

HERYMES

CASES

EE

EZ

Vi

BiE A AAESA

HEBDI(T

GLPES

no data

REBREToLE

HERR R/ R

rat

EZIGHYN 3 3)

male

rEE

FREH M) DB

B (BK)

BEZR

#FEOCERE

oral feed

JIEEL S

WAL ALE

HERE M

iRETPRIANIE

e FEENE

'
w

EEEE fRkE

BRRFTR (ZEBE. fTRORER
b5 il dii))

BREI PRI (AR, FHE)

MiBHERTR (AR, BERE)

MEECFHRR (LR EE

=)
REEHRR (RER, FEE)




SETH(E), LT B

BIRFTR (RER, FEE)

[

RIERRPHRRE (RER EE

)

ERICERSME-E

IE 5 5 4 £ TORER

AERIGHE

#atREER
HSYNZBEERETHA1926 g/kg FAE/B (BIRIAEAR— |Male rats were fed citric acid or sodium citrate at dietary
R)DYTUEBEFITOTUEEF M) LE20E/K 124 1-YIEER (levels providing about 2.6 g/kg bw/day (based on their final
SEHERBFC, BREKDICEEA DEMEREMEFIRSL  |body weights) for 20 weeks and were simultaneously given a
7= known bladder carcinogen in their drinking water.

e REVMEBLIVCIIUBT )Y LERELIZSYMTIEHEKREY [More carcinomas (malignan

ER BEMAHRSLI-7VREYELZL0ORE BHRIES) NFEHKSh
B, CNIERBEMES LIV LREEIZEIT
BHKIERE (L= >T, REYEERE) DEMISERT S
EEZONT=, VIVERICEEREER TGN o1,

i |

%iﬁﬁ%li?ﬁ('}'é%ﬁ/\/ﬁ@ﬁ%

SN @) HIRAETEELEHY (2) valid with restrictions

{25814 O HI BT IR HL

H#

5| FSCER (T XX k) 53 53

EE

AERME R

CASES

HHEE

EE

ik e

HiE A HARSAY

HEBDI(T

GLPHES (RYAY-4 no

AEBREITO-E

5 vk rat

HEBRR (/R4 2 F Db, 7ILE / Carworth strain: other: Albino Carworth

PRI (M. - F) i male

BEE 2 g/kg AE/H 2 g/kg body weight/day

FRZH (MR e

R (181K

BEER #0 GESE) oral feed

AMIRSARE &#H Daily

xTERA LT HY. BENEXI R Yes, concurrent no treatment

- R4 244 AR Exposure period: 24 months

ABREH REROBZEYM: REMEL Post. Obs. Period: Not stated

#fatF a0

B I ——————

RE. AEENE

EEEE . SKE

RIRFTR (ERE. TR DR
HA S T rER)

L H
ARRIFMFT R (RER, FERE)

MFPHIFTR (AR, SEE)

MFEEEFHFRR (LR, EE

)

REEFR (REER, FEE)

SRR CR), SET R

BIRATR (RER, FEE)

(TR

REBMRBIFHR (REE . EE

&)

ERICERSN -8

FEf5 5 4 & TO RS

AERISTE

HETRIER

EIR

A
i aff

ERFVETLENAUDER

MR EARBFORBICELGL

No differences between controls and experimental group

SRR

Bt

(2) FIRfT=TIEHEMEHY

(2) valid with restrictions

{ERE1E O HI BT AR AL

8
5| B SCHk (FE3C#R)
|{EE

5-9 4SE-RAESME (RIREELRESHEED)
REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A Ziage
FERTILITY

EEnEz




CASES

HHEE
AR
HiE
Bk HARSAY D FEEEL other: not stated
RERDE/4T 2t KA BR Two generation study
GLPHE& [ no
REREITOE _
HBR (L R el rat
TR (M, I F) i/ male/female
e e 1.2w/ WP T BEE L Feed containing 1.2 w/w % citric acid
K52
FREH (M) 0P
B R
BEE® ZDfh, 0. R other: oral, dietary
AEREAR 90;EH 90 weeks
RECHTR AR
cga s £ 58 &8 GEEE) Frequency of treatment: Daily (feed)
HERRM SRR T—2DBHGEEL Control Group: no data specified
#EtF Ry
w5
RE. AEENE
EEEE . k=

BRRFTR (EEE. fTROAERR
H LR )

Y GRS TEN)

REMPB(XBEETORRKY
REETORALAEL)

WEYRAAR (3RO H A DREE)

ERER (EFRFR/BERER

HELFTR

[EIEEE ]

BFITR

MEPRIFTR (AR, SEE)

g?&&tﬁﬂ’iﬁﬁﬁ(%Eﬁ\ S

REER (RER, FEE)

TR CR), SET R

BB R (RER, FEE)
BRE

LT

BN g

[

RIEBMRBIFHATR (REX . EE

)

ERICERNSh -8

As Rkt

EEFHR VKRS

[E3:4

EHERERIBEEFFR/ RS
BATE)

HiZLE TR BMBAEFER

HAEFFR (RRMGERE)

ERREERUEFTR

PR O XS HE 8 T (% (AR B

AE=r-AI PRI E Z DD

BmER
g 28 B =
ffEtREER
.90 ERDREEHRIChHI=Y. BT 22HRDSYEDFE [Cited as ”... no harmful effects on the growth of two
12 2EEREEFIRHONLEM o=, £HE., ME IR, 7B |successive generations of rats over a 90-week period. No
e BFERIIDILYDLIZH T EHEITBESNEA DI=HS, B83F |effect on reproduction, blood characteristics, pathology or
R IRFEEDH T HIREMARE Sz LI AShT=, calcium was observed, although a slight increase in dental
attrition was reported.”
Bm e

PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

F11Zxt3 ANOAEL (NOEL) X [&
LOAEL (LOEL)

F2(Z%9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

SRR

st

(2 HIRfT=TEHEEHY

(2) valid with restrictions

Eiﬁ’r&@*‘] B AR 0

S
5| FASCER (FECER)

BEE

B. RAEHM
DEVELOPMENTAL TOXICITY

HERYMEH

CASES

MEE

N




% e |
Bk HARSAY ZDih other

GLPEE& T—AEL no data

HEBREIToF _

B e P il it

TERI (it M. U F) It female

BEE > 241 mg/kg AE/H > 241 mg/kg body weights per day

FREH R OEWE

BE5ZR

Z it ELEHEL

other: not stated

SRERHAR

EiR6H 5150

Duration of test: Days 6 to 15 of gestation

X BT 5R E A RE

HEREM

KRB CHEL
SEEE BH
WEREE: T2 DR EL

Exposure period: Not stated
Frequency of treatment: Daily
Control Group: no data specified

iRatFA AR

e

SETE () | SET R

BEHi-YITiRH

HRER

B/ ERIN
BRE

EXLE
| S YR AR (BE4ROB AN o2 H)

[AS, AEIENE

EElE, BOKE

RIRFTR (ERE. TR ORER
HA S HF R )

MEPRIFTR (AR, SEE)

MFEECFHFRR (RER ER

)

BIRFTR (RER, FEE)

R EEMFEE~DHZE)

REBRBFHATR (REX . EE

)

EEFRE VO AE

EE?&(E#%‘H?&&U%‘H&)

%

EFEERIBEEFFR/BS
BT E)

B
SBBEFR

A GE T TN T
B1RIEE)

ERICBREshi-8

PIZxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

AERIGHE
ffEtREER
IR, BIAEIEBBOEFICHT5HEEZERIEFEZRSN  |"No indication of adverse effects on nidation, maternal or
SEIR B otz, A OHIEHBELRETH o= | foetal surviva |. The number of abnormalities did not differ from
- control group.”
] e

F11Zxt 9 BNOAEL (NOEL)X &
LOAEL (LOEL)

F2(Z%t9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

EEN

Bt

(4) EREEZFIHTEMLY

(4) not assignable

{E3E 1 D MR
Hi8

5| FASCER (FECER)

39

39

BEE

HERYE S

CASES

MEE

ER

Hik

HiE A AARFA

Z Dt FLEHEL

other: not stated

GLPE S

T—3EL

no data

REBREToLE

HERR R/ R

ZDM:FYEERTIR

other: rats and mice

EZIGHYN 3 3)

e/ itf

male/female

rE5E

5% DOIUEEESTH

Feed containing 5% citric acid

FREH R DEWH

BEZR

Zofth-$20 . EEE

other: oral, diet

SR HAR

EOEIEL

Not stated

2B A 52 5 A




HEREH

FRUH: CEREL
REHE B8R

WEREE: T —2DHEEL

Exposure period: Not stated
Frequency of treatment: Daily
Control Group: no data specified

iREt AR
R
ST (), SET R

BEH-YITRH

REH

B/ RERIN
BERH

B3
| S YR AR (BE4ROB AN o2 H)

[AS, AEIENE

EElE, BROKE

PRIRFTR (ERE. TR ORLE
HA S HF TR )

MEPRIFTR (AR, SERE)

MERECFHTR (RER. EE

)

BIRFTR (AR, FEE)

[ EEMFEE~DZE)

RIERRPHRTRE (RER EE

&)

EEF R VO AE

EEREFRFRRUREFER
L

SHEEGERIBEEFFR/BS
BATE)

EBRREE

NIGEREGFE

REEMEEGI KRBT, REER.

BIRIER)

ERISEESh-8

AERIGHE

#fiEtREER
T5% O TUBEICE> TR I ADEGFRHERE (XF D LM DT=  [75% Citric acid did not depress food intake but caused a loss
5%V IUBRISAEEMEF DS LV EFLARENREZESIZ |in body weight gain and reduced survival time in mice, with a

o L. BKICHT 2B I DT MNZKEMN Tz, 1.IDX |slightly greater influence on mature animals.” ... “No effect was

ER FIESYMIBNT, —BIFRFELIEFIBEZLTHETDE |detected on the litter size or survival up to weaning of young
FITxT bR TR InEM 1=, | in

&m |

PIZxt9 ANOAEL (NOEL)X (&
LOAEL (LOEL)

F11Zx9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

F21=%t 9 BNOAEL (NOEL)X [E
LOAEL (LOEL)

SRR

S8 (4) SR EFEMTELLY (4) not assignable
{ERETE O HIBTAR UL

Higg

51 FISCAR GESCRR) 124 124

| EE

5-10% DB E1ER
OTHER RELEVANT INFOMAT

'ION

SERYE S

CASES

HMES

SER

Vb

HiRHARZA

ZoM: BEIRFEICLS. —RHTEH7E EER, E5)

Type: other: General systemic effects, single exposure
(nonhuman,injection)

GLP#E&

HEBREToLE

RERES
#2
£2

A
W af

O
i aff

]

R

JIVEBBLUIIVBIEEIFIFLARETIVMN IVRE
FUDHFITEATHEEBER, [, BRS LUFRBADE
ENECTN, CO—EBIZEBZHEE (TUR—RB LU
ALV LRZ)ISREATHEEZ NI,

Citric acid and its salts injected by various routes into rats,
mice and rabbits caused nervous system, lung, spleen and liver
effects, some of which were attributed to physiological
disturbances (acidosis and calcium deficiency).

st

(4) EREEEFIMTEML

(4) not assignable

{E3E 1 D HIWIIRERL
Hig

5| FASCER (FECER)

44, 50, 125

44, 50, 125

BEE

HERYMEH

CASES

MEE

ERR
Bk




HiEAARZA

Z0H: BEIRFEICLS. —RMTL5FE e, F5

other: General systemic effects, single exposure
(nonhuman,injection)

GLP@E &

RERETLF

L EIE

[

#ER

=0
w0 aff

HEEm

R

HIUEEFR) D LER25 mM)SYRDRERERES TIXAILY
o LEE OB MAH STz,

Intravenous infusion of rats with sodium citrate solution (25
mM) was shown to increase calcium excretion.

(4) SRR EFLMTELLY

(4) not assignable

EEtt
{E3E 1 D HIWIRERL
g

5| FASCER (FEXER)

i

HERYEH

CASES

MEE

S

Hix

HEA ARSI

Z0M: BEIRFEICLS. — BT EHFE GEER, F5)

Type: other: General systemic effects, single exposure
(nonhuman,injection)

GLPE &

RERE(To-F

SHEREH

#ER

#ER

E=A
e aff

E=A
e af

R

YIRS ) 1056 me/kg AEZERRAIZ S SNT-I76
EIHoNEMOT=,

BIZEVNT, DIERNDABLGHEF(FMBHEBA~ D

No significant cardiovascular effects or effects on blood
composition were seen in six horses injected intravenously
with 0.56 mg sodium citrate/kg bw.

it

(4) (SR EFTMTELLY

(4) not assignable

B8 D HIHIIERL

Hi 88
5| FASCAR (FEXER)

51

51

EE

HERYEH
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The effects of citric acid in mice and rats include physiological
disturbances (acidosis and calcium deficiency).
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Severe damage to the stomach lining and nervous system
effects were reported in rats, mice and rabbits receiving high
doses of citric acid.
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The administration of 2ml/kg of a 500 mN citric acid solution
(64 mg/kg bw) to rats by stomach tube decreased the volume
of gastric juice secreted and the pepsin activity, but increased
the total gastric acid content of the stomach.
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Citric acid is a powerful chelating agent and there is evidence
that dietary citric acid may reduce the biological availabilty of
iron and calcium.
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Other studies suggest that dietary citric acid and its salts may
enhance calcium absorption and excretion and the absorption
of sodium.
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It has been shown in an in vitro system for the development of
artificial caries, that the application of citric acid to teeth may
make them more susceptible to decay.
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Citric acid and its salts may increase the absorption and
retention of ingested metals such as aluminium, tin, cadmium
and lead.
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Bovine teeth immersed in a soft drink containing 2.6 g citric
acid/| were eroded within 2 hours.
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Severe ulceration and tissue damage occured in dogs receiving
tongue applications of 0.1ml of 50% citric acid solution
(presumably aqueous) for 5 minutes.
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Bronchoconstriction was induced with citric acid (of
unspecified concentration) in dogs, which have non — specific
airway hyperactivity.
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When 14 guinea—pigs were exposed for 30 minutes to
atmospheric citric acid concentrations of 31.1 or 81 mg/m3
(obtained by aerosolizing 4 or 6% solutions respectively), only
one cough was recorded at the lower concentration, but
significant coughing occur
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Coughing was produced in guinea—pigs exposed to 75 mg citric
acid/ml as an aerosol for 3 minutes.
Bronchoconstriction occured after 3—4 minutes.
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Mouth ulcers may be provoked by citric acid (human).
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The lowest concentration of inhaled citric acid required to
produce involuntary coughing in 23 men ranged from 0.5 to 32
mg/ml.
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Citric acid (of unspecified concentration) induced
bronchoconstriction) in human asthmatics.
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Systemic effects, single exposure (human, oral): a young
woman vomited and almost died after ingesting a single dose
of 25g citric acid [about 417 mg/kg bw].
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Systemic effects, single exposure (human, injection):
transfusions of large volumes of citrated blood may cause
depletion of body calcium (hypocalcaemia) and effects on
blood composition which may be accompanied by nausea,
exacerbation of muscle weakness,
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General systemic effects, repeated exposure (human): minor
gastrointestinal disturbances (diarrhoea, indigestion, nausea
and “burning”) were experienced by 22 out of 81 patients
taking potassium citrate in water and seven out of 75 taking
solid potassium
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Literature review: excretion of citric acid in 82 male and
female adults ranges from 1.5 to 3.68 mmol/d (total range 0.4-
8.80 mmol/d) respectively from 290 to 707 mg/d (total range
80-1,690 mg/d).
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Man's total daily consumption of citric acid from natural
sources and from food additive sources may exceed 500
mg/kg
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Citric acid ingested frequently or in large quantities may cause
tooth erosion and local irritation.
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Fourteen volunteers given oral doses of up to 73.5 m Eq (24.5
mmol) citrate as potassium—-magnesium citrate, tripotassium
citrate or trimagnesium citrate during the course of a
bioavailability study did not suffer any overt gastrointestinal
side effects.
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General systemic effects, repeated exposure (human):
potassium and sodium citrate (as the monohydrate and
dihydrate respectively) have been used presumably without
marked side effects as medications in dose of up to 15 g/day.
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Three patients who ingested potassium citrate solution (one
took an unknown large volume, probably on more than one
occasion, two ingested 200-400 ml over 5 —7 days) suffered
abnormal heart rhythms, probably due to excessive potassium
levels rather than t
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The acid-base balance of the blood was affected in 10 men
who ingested 60 ml of a solution containing 100 mg sodium
citrate/ml daily (i.e. about 0.86 mg/kg bw/d) for 4 days. Their
urine became more alkaline and the amount of sodium
excreted was increased
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Tooth erosion through dissolution of the enamel due to the
acid effect in aqueous solution has been reported
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