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Safety of Saccharin and Its Current Status of Regulation in the World

Jeong-Weon Kim' and Hyung Hee Baek*

Department of Food Engineering, Dankook University
'Department of Science and Technology Education for Life, Seoul National University of Education

Abstract Saccharin was reported to cause urinary bladder cancer in male rats when fed at high doses in a two-generation
study, which led to a ban on the use of saccharin in Canada. However, no carcinogenic effect has been observed in other
animal experiments conducted with mice, hamsters, or monkeys. Furthermore, numerous epidemiological studies have
indicated that there was no relationship between saccharin consumption and the risk of bladder cancer in the human
population. Sodium saccharin produces urothelial bladder tumors in rats by the formation of a urinary calcium phosphate-
containing precipitate, which is not relevant to humans because of critical interspecies difference in urine composition.
Consequently, in 1999 IARC (International Agency for Research on Cancer) concluded that saccharin and its salts cannot
be classified as to their carcinogenicity in humans. In 2010, the EPA (Environmental Protection Agency) of the United
States removed saccharin from its list of hazardous substances. It is expected that the use of saccharin in foods might be

expanded because saccharin is currently considered safe.
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7hgttar BAsnt Ul Aol dgle] ARIVER
AA 7] Bk pelletell olgh Aol WAA N A7V ES
o] SRl gk IS BEgith 197490 AN A
FHRIGEFC] ks fidithe A7 darE SR ATHI0).
2 o] Ayt B HlFA = S ol E A AR
S5
2719 Wbl diEiiE B2 At =, 19999 =
A 2+A-7]F(International Agency for Research on Cancer, IARC)
2 2FHS AErsie] SAEHEFA AL, 2000 T
= =Y =4I 2 73 (National Toxicology Program, NTP)= 217}
S WHEEE=(Report on Carcinogens, ROC)SlIA AHA 51 tE
2010d9+= 293 2 AR/7F vl=k 374 2 5 (Environmental
Protection Agency, EPA)2] 3152 ESoA] 2A|=o], A= 2+
7Hdo] QIZINA & Yo71A] Ferhe AHdol JIFBHAL JUTHAE).
A71E] P =Ao] FEE AN ATHe] S
Az, Se A7kl A=A tieiA H=E 28

=31 0
o ST}, webq = "WOW% AiRe) e 2 A o

@ Fa Fvke) 71% 4 B el LoluzA dck.
AEPFETHE “ﬂﬂ%éamﬂ A=l glont g)stel
AlE Ak 2 GRUES, TE, duE, BEH A
T Q3 AtEol@ fol7f dutzo g EQEy glomg E
FAoiE done Aol 808 A8al 54 4
HIYE Ve mie o 4R o18S AHEES stk
Af7felo] oAt
AHS 7P egiE AdH guEE 18799 wAEdh 20
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AT Zube] A7HE s 7R ARSIl ARtEE R
717t ASAe. E=gk Aﬂﬁltﬂ?ﬂ Foll= Aol dAsHA wiE=
= AR tE=R g2 AREAT. 1969 d0l= Ate]S = o]
E(cyclamate)7} S o]FZ AREo]l FAFAIL 1981ETH
ofzghgte] ARgo] AjFEoER AFIRE 197093} 1981%1
Ae] wlstellA] F8E frddt AdF ARk ATkE d

2 e dEe] 4 AT Agered @A AT 7}
A AQ qriEels] i) oxdE ois] de) A
2 sieh

18909 =y 2iE A0 feldid 7o

Z 9 FUe AL ¢d Fol 59 ARE 2Rl /\F%
< Algstal AEH 55 *F& FA AT 2=5Ql,

2 9 grie] 5= Hsd 2XE FHsith 190249 %"e‘?_ 3
3 AES A RE AEFS 55T AT ARS
FA8A. H=o)X = Dr. Harvey W. Wlley7} A1) ARE-S
FA AR s mEHlE Bslal iR S8l A
g8 o2 AFIE AMES H“E} 19118 F2EERFHS A}
o] Jgt 17 mAE dFE HEF=E AA AL AE7t
U3 E ATHIS WA o] AMgshe Al fWolEtal A8
W ek AR ddilolAlE oake] Aol whEt AMg-she A
< AT wEkA 191249 mlFelA s e HeleiM e 2t

o] A8 FEAT AFH s ETol= XA Al
12k, 221 i Foll 3 SrR YA d”o] FEsHA =R
AL R Qte] YAH R A E = 8}C’j‘:}(?S)

n=oll A Ak gk #AlE o3t AFHIHEE TS
FHAZ 195800 AZE ST o] FARb] ot AEFHTI=E
< diskE dulelr] Al kA AANE I dloknt
GRAS(Generally Recognized As Safe) E82 749 WAlE s}
RET 2H718L GRASE EFHATHE).

1972 F ol é]‘?]"”dt% IR Fofg Agola wEetae]
d#ge] WelA vl FDAE AHHS GRASESOIA AbA|s)
Ak 1977390 w|= FDAE 2419 AMe-S FX3Tiy OF
stk sEAITE 2 Bl Alele] fdst AEH AnsRen
2 OiFE2 A vhEea vo3e ARbE SRS folst
= Hehe T th(saccharin moratorium). EH 271e] Qkd
e oiZe] A=Y Wil AFHS sk AES 28
o] ¥Aol= 74 E’\]# [ A== = e °]—r°ﬂ—:— o3& &
A& AFHAE w5 APA] ARRRL o] gl
ATHS).

B2 ARy ke FA FAAw HgdS fdshe A
o= g 2 FTUYE o AL
BA Fol P8 Aol BAsk=s Zloltt. AEET Al
A7k A Folv £5E WY 7 Wy dAES HFse A
o SF=E= Folrh

Ake] WS fdshs 713 F] wjAdAl] SelH<l
Zolt}, Fo| 1F=E AFlde] FoxH =2 pHo} 3’—3"“:0
g EX) ol AHA] QI HAHEC] ¥ o] A
&0l m’%’ix—l% SFAAX MEFAH R o]ofA] e %?é
e STMIIE Aoltk(11-13). ol#fd 712 AV EF IR
EolA2l Ao} thE YEF Y (sodium ascorbate, sodium chlo-
ride 5)% 22 71&2 2 F o WHgoA TS AT £ AUtk
3 B EITH14,15). F WREEelA GYEFH o8 FYe] f=
HE 8902 A7tAIE douA] ket FoF A7 F 271-01]
wsge] el Awe] st x|zt Q1] wEelth. HAX|F

2ol AHFYEE(osmolarity)’F ok W AdH S &

i

fr e

%—‘f] of Zpol7t =
g ZARlA 271 W ?:]'Tjrgl AAEE Yot = case-
control & SFAF Y= TH(17-23). B case-control & SHEA}
oA AFHA AFH7E WS dlFhs #EAdo] gloks Zlo] Bt
SRt B S R AN AFXE G g
Aol A ”L’?{%L %‘301 F7FeHA 9%9}1:}(18).

o] /*94 # 9] ogoﬂ Z°k° WME‘UJ%& s %7%7} Elt}
I AR AAEE group 2B(EEAT Ay Aol dth=
SAE TR AbelA HEA o] JuE SAE EFEHE
EH39TH24,25). 19999 IARCE AHF1S AH7lele] 2etE
AEE W AABIAL group 3(ATFNA LEA )= W
ul= NTP= 1981 #7HE 23 ROCAHA TEAR A Hgs
Aol —57}8}92T:‘r—t— ek A 7|2E AEe wue
7Fs7del ATl HEo &EUT7E 20009 93+ ROCOH|A A
7HS BEoA AAsIATE 1919 5 FDAE 2PH 34
WS gshs 2 AL, 20009 AFkRle] NTP Webe
A EZA 2" A vl 93)= AT AR AlFe] FA
FAE AR MRS B 20108 A 2 @
F7F Al EPAS] FalE2 E2oA AHA|He] A71e oA o
O]Ao]' l‘j?_]'?:}ﬁ Ei ZJ"I‘Q ] Lﬁﬂ] Q/v\q.

A7iRle] B4 % HIZ

AFHAS] 2= Fig. 13 2ow, 3)5h4
ERSITE & FE7t ofd AkIE AHdE o
o Bof Y= H7} slgEle] A ol
23} ol 2A%S FAH AHRIUEFC] AAET AETH S
A7HE Q1A FEA] onRE tabER] ko, wgty
R AL ) vidE AHRLE giAlER] o2 FDA
e EAE IS AR Bl & o SATQ2 gL
at 20°C), 27Hle] @l AFHRIVEFS B9 & S=ri(l kgL
at 20°C)(26).

2718 P8 W olE Remsen-Fahlberg® ¥ Maumee
o] AThFig. 29 3). FEUFelX= = Remsen-Fahlberg ol
ozl AL, wlFolut Ayt FAE Wol ARSHTh
Remsen-FahlbergH 2 7418 952 271AS A (Fig. 2).
Z, 57437 J3Hd3E 2K (chlorosulfonic acid, HSO,C)S] W3-
2]3)] o-toluenesulfonyl chloride$} p-toluenesulfonyl chloride”} Ay
J=]=Hl, o-toluenesulfonyl chlorideo] = UolE WHSAIZ|H o-
toluenesulfonamide(OTS)7} A3 =™ OTSe] WE717}t 71472
AksbE| s 7Hhoel 9]k cyclic imideE ASHA AlFRlo] A4
k. 7] NaOHE RHEAIZ|H 2FIRIVEF] whEoixit
o] UL OTS7} EER E5 F Utk

Maumee'H = —‘?—’FE%L/&(phthalic anhydride) ¥&=% 2SS
sk WA (Fig. 3), FFZEAbe] dRYoLE WA ]EE
phthalimide”} A/d =™ Hoffaman 3l 2J3l| anthranilic acid&

rlrﬁ}m

Fig. 1. Structure of saccharin.
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Table 1. Chemical and physical properties of saccharin and its salts
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Properties

Molecular weight

183.19 for acid saccharin
241.19 for sodium saccharin
239.77 for potassium saccharin
467.48 for calcium saccharin

228°C for acid saccharin

Melting point >300°C for sodium, potassium, and calcium salts
Density (d,”) 0.828 for acid saccharin
.. . . 2g/L at 20°C in water
Solubility (acid saccharin) sc%l/ll;ble in ethanol and acetone
Acid ionization constant (pK,) 2

Stability (saccharin solutions buffered at pHs ranging from 3.3 to 8.0)

Unchanged after heating for 1 h at 150°C

CH; CH; CH;
SO,CI
+ HSOdl —> +
o-toluenesulfonylchloride
toluene y! so,¢l
p-toluenesulfonylchloride
CH; CH;
$0,Cl SO,NH,
+ NH; e
o-toluenesulfonamide
COOH (o]
SO,NH,
oxidation H,SO,
NH
Y
0/ \O
saccharin
o
NaOH ~
N Na*
X
0/ \0
sodium saccharin
Fig. 2. Remsen and Fahlberg method.
AAEITE o714 diazod, disulfided# disulfide esters Ax A AlF1219] oMM A o
7ol AdEY. OTSE Maumee ol 25k AAEA] =t}
Zro] AAo 2 EA3HE methyl anthranilateZ ©]8-3lo] FAT S
& JTHQ26). A e E sty 7Y Bol AT
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Q 0
(:Eﬂ%o + NH; —> (:#0 Hoffman degradation R
0 )

phthalic anhydride

phthalimide

COOH COOH
NazNOZ + HzS°4 R
NH, N"=N | Hsos-
anthranilic acid diazo salt
COONa C-OCH;
H*+ CH;OH
S _—
S 2 S 2
disulfide salt disulfide ester
(o]
I i
C-OCH;
cl, NH;
—_— e NH
| s{
SO,C / \
O/ \0
(o]
NaOH B
 —— N~ Na*

s~
o/ \o

sodium saccharin

Fig. 3. Maumee method.

olth, 21l #Asie] FE o] &gt sEAHLS 507 ¢/
A7F BAE A UThQR). Aol ks fasleR] ARE
F(27-31), BFA(B3233), F=E(34) 2D Y0](35-37)004 LAt
(one-generation) AP R Uit W =EEC] RuEh F
oE ooz BHE 5% Aol xFH St FRE =
E A dgelM = AFHL A9 g e Aol
AATE d2)FH o2 Fukushima 5(29)2] ATolA 271 A F o)
ozl WHggte]l F7t Hdtke A3 vk, Usell 2 ol
2 o] Agd AM-E F7Y WG 78S Trichosomoides crassi-
cauda® A5 ZEE7] 2 Fol7] WEdel HEFHTKT). 7148
Zoll A e AXESE Z oA Hot AFkele] v
el whgshs e Fol JofA] strain B FZol| Zpel7t A=
Aoz LA UTk?29).

2718 oAt A ¥ (two-generation bioassay)2 E H71E
z9] Ed F sfoltt. olHd A¥-2 FolA wshr] A
FE SR 4l AFHE Foat 7|1k FR71 F
Q= A& ofu] FoA Fosta S | o FAde 2d
U FAE Aste wlolth oMt AddolA F2 ElulolA
B AFH =&5HA e Bt

Tisdel 5(10y> Sprague-Dawley F& 7FAL oMt A&ES
22 FYAt. F, AltiellA 0, 0.05, 0.5 B 5%°] A7HHIVUE
F(Remsen-FahlbergH 0 & A %) $Hr 2Jo|E wH] 1453 Ao &
AL, JAl R TR 717 o= AEGSA FASIATE F,
oA A, A Z7E 20mEE THAIAL 1007 St AFRIGE

B Fold ¥ £ FFRHL BIsATh s%el ATteve
F @R HolZ FoId il 7 AN WPl e
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t}. Wisconsin Alumni Research Foundation $17-9A & Zlolt}
SFS B T AT 7 FHolAMe i) s
&Skth vl=t FDAE o] 47E AES $o 2F12lS GRAS &
Sol|x] AHABIATHE). o] Fo| FEAFNME 27 dFH <
3 Wg wAo] St AT A E FRISEATHE841).
Taylor 5(38)< Charles River CD # FAlthel 0, 0.01, 0.1,
1.0, 50 ¥ 7.5%2] AFFRIVEE(Q, 5, 50, 500, 2,500 % 3,750
mg/kg body weight/dayys &3+ 2lol& ] d, A7k H ¢
F717WHA] Fodstar, FAUelY 3 28 22t 48mke]d
THRAAL oAt A FENIT. 2 A 7.5%2 ARIVEF
FAT F, 53 FAdlA B3 @lo] IA S713I9THFDA 7).
AT o] F AgellA Ay A BAlde] BAFEUY S,
0TSe] 987154 X33 AFRIVERS] ¢/t 2471 I2
th Wb AFRIUES Fo Al Wegde] BAshs ¥do] At
FUEF Azl A BEES oTsH 23 A1) o
B2 gelsly] 95kl Amold 539y AFHRIYEFH OTSE 7f
A3 olMt) A¥-S 3t} Sprague-Dawley F ol 2.5, 25 2
250 mg/kg body weight/day] ¥O.2 OTSE Fo3ith vt 4
Al e 5% AFHRIVERS st 2lols T8t o] 4
o]l -] Wisconsin Alumni Research Foundation 12} FDA <1
Toh= TEA F o F, 25l St AFRIVESR S 2lo]
2 Fo3lt). 5%2] ARIVEF FoliolA FoF F, ZFolA
71 Fol A W 2] A FUsIE e, OTS FololA
whsgoto] WHAE X 2TH39)(Canadian Health Protection
Branch ¢17%). CanadaclA] 3E 43S npgo g Hbgoke A}
FUEF 7|elske Zolw OTSY A& AFe] EA47) oy
g A2o] YR o] das AR e A 2R
UEF9 A2 FXE Y. == H|52gh X9k s
Schoenig 540y 2,500v}2]2] FAITHE 7|2 4
Fed 1.0, 3.0, 40, 5.0, 625 L 7.5%] AFRIVEFS 355
= HolE Fofdte A¥S 1%L o] A= Squire@)ol] I3
A=A o] Ao e SRS AV AHEIS HY F
o gael il Foll BoEls g3yt v nE At 4.0% o)/
2AFRUES FodollA W B Ee] fo4 A 5718
Atk 3.0% AFHRIVEF FoadMe SAZoE {950zl
AT WG B Eo] FUBIAT 1.0% AFHRIVES F
oAM= WEgte]l AR itk ATt EAAE A £
g A Al el Tt A e Ads 2o FUoh o]
Hat A & Foof 93 dNUL Y= Aol
1970 thell olHt) Ago] FHHIL Sl Foll AFHRIVEF
29 TYF promotord A S YolRe Aol FAHAY. o]
He FolA HFLdS st AEs 2dEdE Hs o
o AFHIUEFS T3k Aol o|2gt AJ3ollr 28
o] AFAVEF A Wt Do) EoTh AtEA ) o) F
g A7) AN E e Axprt Ugoy AUy ES
T Fog HubolMe WEEde] HEEA uth Wk 1970
Ao @7kA] A EF ] Aol 5%2] FxolA F 53]
Z1 FHA Wt #AS SRRt 28 SA7F ATk
AzFeIY T2 TEAM = ATRIVEFRC] T4S SN
= AR B8R AHo] Qlt). Takayama S(37)2 20vt2]e] Y%
oo A AFFIVER(25 mgkg, T 54)& 247 Foish=s A¥
< e Y] BAEA &yth o] W RS E 167t
g)o] YFolE ARSI
Hasegawa®} Cohen(42)2 2171g1e] Aol ue} o] w=gol
A AxES2e Zol7 S Wt AFRIUEFo] HES4

e

o]
)

213
o
=3

sy Ar

ot

of Vg A B Fu, ARBED DY Fow
AEZHo] F7HSIAT ATH AR W] obre 92
FA gt
EEEI

ARl ggerae) AREAE Wl 98 Be oekx
AZF AN EIROH17-23), ATK AR B HRES B

e old SV} §
oA g YHES AR BY o] 7|7k 3t AR AL
£ Z7te) g DA FUtele olF R A3l SIITHR0).

AHIS) 2017k BEF A 2 AARA B G} AL= A
Yol WY AES 24 AEsh BUS UL FAsle] 2
SE $HL S WYY B AR 2she gyl g
2ATH17). B BAE U] G BAET A7HIS Bol 4
Az Gy B WM PR APES 2ASA 3
SIS PR AES A ATHUA S AL
e ke, Webd Ak A7 AelA B Fud

e A8 vt Baskth(18,19).

HAE o83 TEAIAME ol deHd uf ofn FHe 25}
A AFH7F S7reM Hold Fol W o] o Fvieitia
A A ok A7 Aolm ojrue A HAFH7T AAEY
W A vz WX ] tis)] dniaclr JeRAE
AN =, A A7 34 2718 1941-19451 9] €0
W oofol 58] Zul 3035 B9 Y 9FS Yol At 9
o] F7kstthe olFd SA7E SIATH43).

M), 9= 2 A& XA gt JszAllE =gt
WA A7 A Feke] ddade]l B nl gich

Case-control G175 E35lo] 271l AdF <o) Wg<t wA=ke] A+
AAAE WA B A7t FAEAT Ghk A7HEE o)
o gt AelA At g eh W wAle] AdtaAvt &
AR et BT FARke} BlEAR; Alelo] A 7t
tE2A Vet £ aA s A3 AES Holx| ekt

il

¢

FHEM (Genotoxicity) 917+

A7 FREA] B e Byt Jed gEES 44
=40 248 UERAAINE Q1 A4S Uth44). fHE
Aol Folgte AFEAE F EAWO](point mutation)E
371 Bobe GAA oS doXiths Zlolt) olFHA fd =
dol Folgte AHE ATHRIVERS IeER ARS 44

o]aL o] A9l FFEe YEFO|E TEY AHFEY FE7t ¢
21k Aol #lo] Urhs FAE Utk

FASEAES dolne 7P AF A WwHe 31523} DNA
I Asol YEAE Dol Aotk vl fH54d Ut
2 DNASH F3-72%< sh7ut A9l (intercalation)=] 3L ©]2{ g
go] Edwols Yol

A7H0] DNASH 45485 sheAlE Yokie 7ol Luz
9} Schlatter(45)= 15 ©]83 Aol ATHRIGEFS g
0= DNASH A9slA] =Tkl S8l Miyata 546y 1711
UEFo| F WA Zel s DNAS S4714] Setr
BT} ol9k= ThEA Sina S(44) 2H7110] DNAS 4%
28-S Sy HIETh

2F71el o] Mo A A & (mutagenicity test)o] oW, T+
o] Ade AL Uehliith47-49). 22 AFols At %
Aol U A7t Aoy ole AFRIJERY B9 Jde &
T 7191e oz e

N

b o

il
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Kristoffersson(50)2 5= ¥ wio} HAAMEE 7L 271
UEFS] A Z/A A (cytogenetic testyS =T thE
Hlg] FAA] o] o] F718hE #Estgith. Changt Stacey(51)=
AFHRIUEFS A7F FZF uieF Ao H71e o ozl
Hj3)] feol2 oz ztolrt = FAA oS HEABISI. o9l
T 2RI ESRC] GAA o)l NS vehlle d7E
7 ATH52,53).

2FF Al ok Aol AWl
(54-57). ALFE9] AT FHTANA ARle] o] F7 M
¥ TEE WolRon, UER UL AF Uh, ofd Th, W
A S7kek 2 Wsirt Aok AWe] pHE AFFIAFH
Al Z7FFATH(SS).

Cohen 5-(58)y2 A HT 3 9] &W silicatedH+ 3
AEZ AFo] RS sk, HFe 2o 2ydle] o
N2 (o, ~globulin)?} AHEFO 24 silicatedH+ IHEZ 2HS
Atk AT ol g ERo] g Azl M EEA
et sk A9 complexs pHZF 6.5 ©1%d
Z700A silicatest HAES AT sk, olzfdt =4
Irze] AFHRIVER Fod o3 frdcha sttt

FH EES o8 A Al
EZo] IA TS & F Ak S o] d@He] AHE
Pgell Tog s gt ATHS9).

-
:

d# A ek A1dAlE A (initiation) 2 0] do7]+= <l
2= 7NAI) A K(initiator)2} 21, A2HAIE ZZ1TA] (promotion)
2} skt o) o= AAE FXIQ1AKpromotor)gtal F-ET}.
MAHAE H7194 Aoz o] o] Uojupr] ko 3]
AA7E 2Hg-8lA] Zgich Ex104ke] 2Hg-2 TP Al Aoz o
A 717F Bt 9 Rl o) Agsfobst &3 vERITH60).

2] Wk ZXRIAE Zgs=AE YolEr] 3] Wy

=
AR} Sl Folete Ado] = ATH32,61-79).

1) Benzo[a]pyrene

Roe 532y 50mk]e] 9 Swiss AF o LAEAZ 50 pg?)
benzo[a]pyrenes F3taL 79 FHE 5% AT T AolE
727 FoF B3t 100vk2] 9] i AF e benzo[a]pyrene
< Fo § 2] gle Aolg Fosiint. AVH o]
AEEL gz Zo)7t §IUT). Benzo[alpyrenes Foik A
= 607E] 5 20vlElelA] EEE fFEe] TSR, At
7 3 AolE Foidt AF= 2vE] T 10nkelelA 5%
o] WAsle] Aol f-5% WS F/MIIIA Ut 15
2] BRMEAE oMY FYIYE HHE Gt Z

St

2) 2-Acetylaminofluorene(2-AAF)

Frederick 561y ¢ AFol 200 ppm®] 2-AAFE 9047F
o3}, 25 FHE 0, 0.1, 0.5, 1.0 L 5.0% AU EF 3
2015 1325 F<t Foslaith. o] Ao AFHYEFe] W
B A STPITIA el #EEHUTE Ershoffel Bajwa(62)
= 2-AAFS} 5% ATHRIVES - 4olE 407 T 4
Horton Sprague-Dawley Fol| Foigt & FU43dAd S #asiat)
2-AAFT Foigk = 12vk] S 1vkelelr Fgo] FAHAL
U, 2-AAFS} 5%°] AFHRIVGEF §Hr 2lolg 7 oS F=

%

|EE S, APHRIUEFS 2

12vke) % euielolA Hgol
9 obe] A2 854 stk

[}
U= 2-AAF 93 F=H

3) N-Methyl-N-nitrosourea(MNU)

MNUd ofsl] fE ol 27talo] AEKIIAR 283k
Aol 3k AFoM s AEEe A4S BAF ATRIYE
Fol Wt ZE4 (co-carcinogen) 2 2H-E5H=AS ol ] 98
Hell LY MNUE Fosls =48-S AAsATtH63-66). H
A 2 mge] MNUE F ¢ w=gol] AA3] £33tk MNUS
65 AREE ARIUEFQ E& 4gkg body weight/day)S 2]
ol Yol BEoeiy Age 2347 A3t EZESE MNU
g 950z RAFIAY 2FRIUEFS U502 FA319
AU EES ©5C 2 2g/kg body weight/day FI3+ Folut

= 950 F4qd FoME £, 97 BF TPl
QAT AFFRIUEFS G=202 4g/kg body weight/day Fo13h
olMe 138vke] 5 3nkEjollA wWdell F4Fo] AT MNU
o] & 2g/kg body weight/dayS] AFHRIVEFS Tt 43l
49ml2] F 23712] (47%)A HEEdo] UEiETh MNU £ &
4 g/kg body weight/daye] AFIRIVEES Fog X 479t
g F 277=I(57%) A1 BgE el YERsT

SEARF Mohr 5(67)°] ¥st AP = s Fog &
oM 39%2] HWHEo), 17%E [BFY0|, 28%7F Alg-F4o]
ARSI MNU9 AFHRIVERS A Tt wollAe 27t
39, 11 2 43%2] Fol|A Foo] LAl AFIAYUEFo] et
BHzEHZ 285 gyt o] AdolM MNUTHS: Foidh +
oA WrzeF WA Eo| Hicks ol 23 Ao ®Br} Egket)
o]= MNUZ} AlZke] Zastel] wah #aj=]7] wfjEe] A4847
7} zpo]E ®el Aolth,

Hooson 5(70y AFR-IVER9] @tE&z1zg0] 2F-IUEF
o] ol BEER 0TS o A E A=, A5
HUEF o3k FollA 9 Bt 2282 0TSl ok Ao]
ohvgta AEA

West 568,691 MNUC| ©J3] e ol tiate] 271l
Ot 2EdR A8 FUTh Barsdh

Whysner®} Williams(7)= “3%5= 2847 MNUQ| £
23 w)iel] AFIR-IVES] MNUe 98] @ebo] frE o4
oA WAEZRIAZE 2gskA] Lerial 3T

4) N-Butyl-N-(4-hydroxybutyl)nitrosamine(BBN)

Nakanishi 5(71)2 F 7FA A8& Fadsid=d A Hx A
oAl BBNS 0.01% F=2 25l H7kete] F o 4377 Fo
gt § 2ojo 50% TR ATRIUEFS Hrlste] 325 B¢t
Ty, F WA Aol E BBN 459} 2HRIVEFS 5
Aol 40F B9t T3 RS 2FRIUES E= BBN
Tk £35St BBN §o § 2FRIVERS T3 2 BBN
T Fofgt gize) Bls| AlEzFAe] Sk, AFHRIVE
F3 BBNS HAo] Foldh & tizol vlsi AlEF2)=
550 8oz Z7ksI o] A AFRUESF F
A e A4 M7 50% S7Fst e oA wliel Avkd
UEF Fojito] BBNS U Bol HFsH SAL olFle] FF
A Z7keh Aol 9l Aoz AZEATH26).

Nakanishi 5(72) BBNE A3t F oA AFHRIVEF 9
S N EF2 F7ke] S3kS BAS ot AdS )
e 2FRIYEF 93 AxFae £ MIAE HoiFg]
Su W AFF] B SFAAE RAFR] gl
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5) N-[4-(5-Nitro-2-furyl)-2-thiazolyl]formamide(FANFT)

Cohen 5(74)> FANFTE 2EZE FoJst & AU ER
el g2 AFEATh HollAl 02%2] FANFTES 65 &
73 & 3 Addolle 5% AFRIUYEFC] daE 4o

A Bosta, b2 A3edE 67 < FANFTE oS
HIRIVESS 373 2)0)& T35t FANFT
o hxay AFHRIVEFT Fodd tixatolA
3 FABIA] ektel. FANFTHE Fofeh tjze 207t
quigleA] <to] 20me] T 1mfElolA] Wgel| fFgol #
. FANFTE Fog & 2RIV ERS Fog Aol
FANFTE Fogt & 67 T AFRIYEFS Fogh 2
FgebaAo] 18nke] T 137E], FANFTE Fo & A
ARIUVEFS T3 Aoe 19vkg] 3 18ukaollA wagek
o] WAY3I T} Fukushima 5(76) 457 FANFTS 33l
o] FANFTYHS: T3t oA Fgo] TSR] oy,
FANFTS} 2AHHRIVERS 37 F9E W 2672 5 2vle
oA fFFZF0l, 26vtE] F sulElalA] Fo] EAsI AL
EFY IdER st f949dS SHIATh

Murasaki®} Cohen(75)2] Aol = AFRIGEFoo] WbH =z
Bdg Zg3o] WA 5L 5% ATRIVEFH e
F(0.005%)2] FANFTES &7 FolA 2d7F T3tk At
AUEFI FANFTS @502 Fo3S ujs %] LAYsHA
FRo F EZS I TS W WEEde] BEEA
I 9o] Be AFdAE FANFTS A QIAtE Fo] A] 2
FHRIGERC] AARZAAE 2Hg-go] W3HTHTS,79).

Cohen 5(79)9] A-7lA sodium ascorbate™= AF}HUEF ]}
VRV E SAEEE BT FANFT Foie AW
pHE S7HAZth AU EEF} sodium ascorbate 7H-2 W3t
EZAA o3 Lol FUEE 890 AW YEFO|R
FEo| Z71e} pH7E 6.5 o7e]7] wliEelt St

Imaida®} Wang(77) FANFT|| &jaf weto] kel FHoja
Fol| TFEA o] TN BAHoRE ool flo 4
Fho] wgel 2RAREE wj¢ sitiy B usiTh

271 do] ol uEt ddEHEHrt gEA Yehe
o, FANFTO 2ja] 7jA]| wetola] @l gahs AU E
Fol AFHIZEEY A, AFFe dEHNaATE YIATHT9).
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2} (electrophile) 8-S 7HAaL et AFFe w4 e &
ZAA7E ofH JIHAAIZ QAR = et wEhA AR
2 DNAS} WH-g-3akA] eFetth 2AFHe Fo] AR 7oA o]
235|o] AT SolYHRE EAshH S0l %18 (nucleo-
phile)°]TH(7,16).

wEbA] A7 o] WReEehs fehe WhE 71ER2 AT o
Z71=7] wiEelgtal & & Aok AlEEAe] fxEE I
o] AFFA b Wgete] wAS FH e Fo He A9
4 Fe7t ol web g Aol 24do] AYs| thEnh
&, AFHRIGEF] 8 2459 543 SRk 7P &3t
A3 v AR AR EAAME SAIASE &
o5l = FAN vlAlgE Hsyt UERsiTE AFOREA 9] At
ol E¥E HAFA] $3Urh42). Fogt 3 Ao E wiE
H g2 2R A FEo] dAlgle] sYsReY A 7
FEC dor] Atk Zo|7t YTt 53] pHO Afeol7t Zih.
A AHS Bofst & Fo] AW pHYLE 6.0 olstRo A
AUEFH 2F-IZES T8 o|Foe FHe &AW pHZL 6.5
OJF(EE 7.0 oIttt AFHIZEE pHYL 6.5 oISt

AFRIVERS I&F0 2 Fogt o]F F AW AR At
g W3lol] oJ5) o1 FdF (calcium phosphate) $H 7 Eo] A
o FAET}H o] AAEE silicate, mucopolysaccharide, TH4 &
I A7 F0]2(5% ©lshe]l E¢1Utt. Calcium3 phosphate=
HE FRoAE AlXe 548 FX @AY, &3l o] 1

Ae iEdE JdEo] AVAL ols MAESAHEE fE

o} pH 6.5 # <9 Aol|A] calcium phosphate”t 37 3H=t|
23 Haghe] 2Fo|t}k. pH 6.5 o|sllME AAELS A7)
th web AlEEA, TEFEEES UEhA Zeth
Aabzbs Sy AXMES] FAde L w29 ZF, ik, ©
WA FE, 6.5 o] pH 283l 2 RS $EUF Fasith
Fe &AWL AFRG ZdFo] 10200 O B, AFLS 24
o gBrh(16). 2 &% AFHRIVERS gdFstd B2 49 &
S &Ml Ao F37t Fkeith meba] Aol FHoA|A
ot sARE ZEF ALY s Ak @eth(4). 4
ol HHE AL pH 6.5 olslillAe AR 839 2157}
dUEFS T3t Fole 5] &H9 pHE 34 65 o4
Agkc}. THd ammonium chloride®} ¥4 Fo3sH AW pHE 6.0
olal7} FmM, mehA] FAEo] FAHA 2 Q24T =4, Al
Azt d4 9 FFIHE o)A Zeth APHL AR T3
X pH7} wolR|7] wEel mpiA| T

2o ehilE Frw Q3 HE A
= YHolY A FH EFolA =ATF A&k o
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A Wsgol AFFHUEF S panaffine]t} FEZEIZ pellet
™ gete] dAsiths AdARE =t
Fol pelletell A W] wLE7bA pellete] 7
ol9} 7ol AZl pellete] WF Q24w 2H&-
S A RS BAAR e, AFRIVERS 2lolE
FoatH Wgo] gz ol JFS vXA| ¢heth
Cohen (58 pH7} 6.5 ©1%dQl Aol|x] 2l7hal-chaly B3
A7t silicatee} T AHES FAetia 7Hg s

[e]

el

7k} Fel AWE pHE 65 oldeln B4 QA
BEE ANE B 419 AME o|LFEsl 3 53] adel
7} ob o stk 71 Aie] Y FEE 1,500 mosmol
ool A8k Q17-& 400 mosmol olalolt). ek 7 Awe whul
AEErt BOvHmgml), Aol R Ave wug 5
7h WA kgL, QAEE B B4R AAEE A
ofe] 2ol AFe +5Y wo] G, olejd AL el
At wAlsaL ob A Beke S A1 © 2 dojuty, 4

<

v A
Z|

=
Z F= o,,-globulin WiTel] AHe] Thald
5 Fe A Fst vl

=
9] o -globuling ¥EA] e T F
=3 AFHRIVES 295 Bt
el 248 F1h TN A2, =3 o] Sl wet
o

AL A3k TE Sodium ascorbate(HIEFY] C)E 7FA|aL o]AlH)
APE TSI B2 UEF A Sl 9lE Bl 22 sodium
hippurate®] T}, & %=2] sodium hippurateE Foig £¥H-E pH7F
6.5018k3i k.

FollAl 2L 7o) AFRIVGER ofd)] W-gdeto] =
Agstes 7P 459 e WSS AdolA Qs &
AAEe] Ao} Q2T E MES

T} A (regenerative hyperplasia)©.2 #Z o] FY¢o g whd=

the Aol

& o

NEREEEEN,

Renwick(80y> 1a-7m5e] A diste] TS WEs)
=, ol=Ttg, oM B LE, Alo|EEHclEe} A &
AFAE AAFHFS 1 mgkg body weight ©13FA T Fl=ollA
1980l st 217l AFTF ALA] 18AIGIA] 544 Aol
o]2¢] AL FAE 039 mgkg body weight, 2= 0.46 mgkg
body weight® 2 ZALE AT 2-54] o@0]9] A4 044 mgkg
body weight, 24 ©]5}9] oJHol= 0.40 mgkg body weight® =
ZAFE ATH?26).

19943 S0l A] st HHF ZARIME 12-394] &HRke] F
= ADI®] 9%(F7t 11%, A%} 8%)E A ke AR XAy
AL Yol BEEXE HHA 12-1745 16%, 182441 3%, 25-39
A= 9%E YERA AT

Bapzoa 1990-92 %0l g ZALIA = F7Hke] ADIRES]
16%E AFsh= AS2 AU UEHE ZAMAE 02
mg/kg body weights HFHsh= AR ZAMEUTE SYdr=
0.25 mg/kg body weights AFstaL Jom olzjgt HFHZ> ADI
Hoh A A olm 1 o] g HFHY A= o]
Hoe o @2 HdFAES BT AThQ26).

13:9“

o

SHUME 200595 A7 e HHBRAIS &=t
0.028 mg/kg body weight®Z ADIETF A e Zho]rksl).
20089 AdF AL ofstH AT FH S ADL UM 1.0%
Ak A F(95th percentile)2] HaHFHFE ADIQ 6.8%°]
ATH(82).

19939 JECFAE 2713 29199 ADIE 0-2.5 mg/kg body
weightol| 4] 0-5 mg/kg body weight® 2 735} TH6,26).

2t30] AFIRILIES 22|

o=

ulste AR Ao 2 HA) nle HYGolx At
AT 229} ofxylge] ojo] Al MAE o] 2ol AFiv|
ojth. AHAL teFek AF Yol sPFEe ooFEddE ARE
E 3 Qlh

vl AT Qb B 9 SR ] dAE B
T & dgeltt 19073 v]= USDAE Pure Food and Drug
Actdll whE} 21| 814 A5 AASH=E USDA 3l8hE
ZA%e] Harvey Wiley F42 271218 BHZ A gAE=
BHrrslal AUk GA] EFoRd FEHEE RIS A3
sl A=, Wiley’t tlE@ oAl A7l1E Aeea &%
EAR A 7Rshe vl dEe Edoltar AFsIdi o]
o tE5E-2 AFHRIS A7l slETtal Tele AR whEEa
D7) AT L3 ATk®3). olHE FA] m=tel A At
e g2 EdE AXEo, 196999 FDA7F 194893
1949 A7HAC gl A st Eo] EAEHA o]e)7} A7)
HAk F, AFHoe] 1A A% mlAe e AL 4SEA
K3l Qthe Ao Wzl Zlojtt. ARS8 dovE &
7 F2Ed gEEsd AELolER 2001 ol AHA|EI%T

FURFE FEA FDAE o9 20009 AHAS =32
oA AAAALUY EPAE 108 @A G52 FREdA 2k
SR & fAIERL A9t 23y EPAE 2010d 129 AR
of gk AE HAFOZN T o AFFe] QA R
EZo] ozt FEETH EPAS] BI-F(84)0] wl=w, EPA
= AYREEAH(Resource Conservation and Recovery Act,
RCRA) 319] #4E& 43l 2RIz A7RIY9ES e
2 H7] Al elE A seEEe] E=oA AA|gtal 5
Aot =3 FENSS8- 2% (Comprehensive Environmental
Response, Compensation, and Liability Act, CERCLA) 3] 73
= s 2k 2 AES YHEF BS54 AABA
t}. ©]& Calorie Control Council (CCC)°] EPA®] &3+ 3o
w2 Zoled], ATk A Ee] wed 71 54 7t

oy
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Table 2. Standards for the use of saccharin in the USA (85)

Maximum limits

12 mg/fl oz
(calculated as saccharin)

Food Category

Beverages: fruit juice drinks,
bases or mixes

Sugar substitute for cooking

and table use 20 mg/tsp of sugar Eq

Processed foods 30 mg/serving of designated size
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Table 3. The technical purposes for the use of saccharin in the USA

Category
1 To reduce the bulk and enhance flavors in chewable vitamin tablets, chewable mineral tablets, or combinations thereof
2 To retain flavor and physical properties of chewing gum
3 To enhance flavor of flavor chips used in nonstandardized bakery products

Table 4. Standards for the use of saccharin in EU

Foodstuffs

Maximum usable

dose
Non-alcoholic drinks
- Water-based flavored drinks, energy-reduced or with no added sugar 80 mg/L
- Milk- and milk-derivative-based or fruit-juice-based drinks, energy-reduced or with no added sugar 80 mg/L
- Gaseosa: non-alcoholic water-based drink with added carbon dioxide, sweeteners and flavorings 100 mg/L
Desserts and similar products
- Water-based flavored desserts, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- Milk- and milk-derivative-based preparations, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- Fruit- and vegetable-based desserts, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- Egg-based desserts, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- Cereal-based desserts, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- Fat-based desserts, energy-reduced or with no added sugar 100 mg/kg 100 mg/kg
- “snacks’: certain flavors of ready to eat, prepacked, dry savoury starch products and coated nuts 100 mg/kg
Confectionery
- Confectionery with no added sugar 500 mg/kg
- Cocoa- or dried-fruit-based confectionery, energy-reduced or with no added sugar 500 mg/kg
- Starch-based confectionery, energy-reduced or with no added sugar 300 mg/kg
- Essoblaten 800 mg/kg
- Cocoa-, milk-, dried-fruit- or fat-based sandwich spreads, energy-reduced or with no added sugar 200 mg/kg
- Chewing gum with no added sugar
- Cider and perry 1,200 mg/kg
- Alcohol-free beer or with an alcohol content not exceeding 1,2 % vol 80 mg/kg
- ‘Biere de table/Tafelbier/Table beer’ (original wort content less than 6 %) except ‘Obergariges Einfachbier’ 80 mg/kg
- Beers with a minimum acidity of 30 milli-equivalents expressed as NaOH 80 mg/kg
- Brown beers of the ‘oud bruin’ type 80 mg/kg
- Edible ices, energy-reduced or with no added sugar 100 mg/kg
- Canned or bottled fruit, energy-reduced or with no added sugar 200 mg/kg
- Energy-reduced jams, jellies and marmalades 200 mg/kg
- Energy-reduced fruit and vegetable preparations 200 mg/kg
- Sweet-sour preserves of fruit and vegetables 160 mg/kg
- Sweet-sour preserves and semi-preserves of fish and marinades of fish, crustaceans and molluscs 160 mg/kg
- Sauces 160 mg/kg
- Mustard 320 mg/kg
- Fine bakery products for special nutritional uses 170 mg/kg
- M3 Foods intended for use in energy-restricted diets for weight reduction as referred to in Directive 96/8/EC (*) 240 mg/kg
- M3 Dietary foods for special medical purposes as defined in Directive 1999/21/EC (**) 200 mg/kg
- M3 Food supplements as defined in Directive 2002/46/EC (***) supplied in a liquid form 80 mg/kg
- M3 Food supplements as defined in Directive 2002/46/EC supplied in a solid form 500 mg/kg
M3 Food supplements as defined in Directive 2002/46/EC, based on vitamins and/or mineral elements and supplied in a
syrup-type or chewable form + 1,200 mg/kg
- Breakfast cereals with a fibre content of more than 15 %, and containing at least 20 % bran, energy reduced or with no added sugar 100 mg/kg
- Energy-reduced soups 110 mg/L
- Breath-freshening micro-sweets, with no added sugar 3,000 mg/kg
- Drinks consisting of a mixture of a non-alcoholic drink and beer, cider, perry, spirits or wine 80 mg/1 80 mg/L
- Spirit drinks containing less than 15 % alcohol by volume 80 mg/kg 80 mg/kg
- Cornets and wafers, for ice-cream, with no added sugar 800 mg/kg 800 mg/kg
- Feinkostsalat 160 mg/kg

M3 Directive 2003/115/EC of the European Parliament and of the Council of 22 December 2003, No. L 24 p. 65 Jan. 29. 2004 (amended).
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Table 5. Standards for the use of saccharin and sodium saccharin in Japan

Target Foods Maximum limits Limitation for use

Chewing gum 0.050 g/kg Only for saccharin
KOZI-ZUKE (preserved in KOJI, 2.0 g/kg fermented rice)
SU-ZUKE (vinegar-pickled foods) 2.0 glkg
TAKUAN-ZUKE (rice bran-pickled radishes)
Nonalcoholic beverages (powdered) 1.5 g/kg
KASU-ZUKE (lee-pickled foods)
MISO-ZUKE (MISO-pickled foods)
SHOYU-ZUKE (soy sauce-pickled foods) 1.2 glkg
Fish/shellfish (processed, excluding fish paste, TSUKUDANI (foods

boiled down with soy sauce), pickles, and canned or bottled foods)
Processed sea weeds
Simmered beans
Soy sauce 0.50 gkg
TSUKUDANI (foods boiled down with soy sauce)

o 0.3 gkg These maximum limits do not
IES;?sllllDlealsiZs (less than 1.5 g/kg in case of apply to foods approved to be
Lactilz acid bacterial drinks materials for nonalcoholic labeled as special dietary use.
Milk drinks beverage or lactic acid bacteria
Nonalcoholic beverages drinks or fermented milk product
Sauces & to be diluted not less than 5-fold
S before use, less than 0.90g/kg in
V}llrliLelpar case of vinegar to be deluted not

g less than 3-fold before use)
An (sweetened bean paste)
Fermented milk
Flour paste
Ice cream products
TP 0.20 g/kg
MISO (fermented soybean paste)
Pickles (preserved or pickled foods, excluding those listed in this

column)

Confectionary 0.10 g/kg
Canned or bottled foods, excluding 0.20 g/kg those listed above. 0.20 g/kg

Table 6. Provisional standards for the use of saccharin in Canada

Food category

Maximum level of use*

(1) Breath freshener products

(2) Canned fruits, except those for standardized in this Part
(3) Chewing gum

(4) Frozen desserts

(5) Fruit, whipped or dessert toppings

(6) Liqueurs, except those standardized in this Part

(7) Soft drinks

(8) Jams, jellies and marmalades, except those standardized in this Part

(9) Table-top sweeteners

1,500 ppm
100 ppm
2,500 ppm
25 ppm
900 ppm
1,200 ppm
300 ppm
200 ppm
GMP

*Calculated as saccharin.

o] AREE I Qlth thE H7kek thE Heol A, 7healRe] F
O AT ES 135] AlFHEo® kAl Stk Aol ti(Table
2). YFE A 2FHRIE ARSSlE Ao] S2le] BAY H
5, EFAE R Aol Bl Ee % A 99 Q%
H 7ed 54 AeEs 0] £ Uti(Table 3).

EU
EU

rr

L

AZH7HE T Avsdd st 7482 19943 69 4

i

AH ARGl Wigk EURA(87) ol#, A& s sHgs) sk
H, 2006 #HZF MFE HE&S AF7HA FASIL Stk EU
T 7SS 2 oy, 7t SUHER steF A
23| BE AFHFEY A= A7 4F 2 =E9E 9t
ste] AEet=E g5k Uk

A EUelA+= 27F0] E number(F71HE IE=) E954Z H57
o} A E L glom, AT, A7) Na, K, 233l Cagel
vl 71 et SEE 2 Aok ARt AE HYEY 28

tlo rr o ofn



AR ] kg 669
Table 7. Standards for the use of saccharin in CODEX
Number Food category Maximum level Notes

01.12 Dairy-based dr?nks, flavoured and/or fermented (e.g., chocolate milk, cocoa, eggnog, drinking yoghurt, 30 mgkg 161

whey-based drinks)

01.6.5 Cheese analogues 100 mg/kg 161
01.7  Dairy-based desserts (e.g., pudding, fruit or flavoured yoghurt) 100 mg/kg 161
024  Fat-based desserts excluding dairy-based dessert products of food category 01.7 100 mg/kg 161

03 Edible ices, including sherbet and sorbet 100 mg/kg 161
04.1.2.3 Fruit in vinegar, oil, or brine 160 mg/kg 144
04.1.2.4 Canned or bottled (pasteurized) fruit 200 mg/kg 161
04.1.2.5 Jams, jellies, marmalades 200 mg/kg 161
04.1.2.6 Fruit-based spreads (e.g., chutney) excluding products of food category 04.1.2.5 200 mg/kg 161
04.1.2.8 Fruit preparations, including pulp, purees, fruit toppings and coconut milk 200 mg/kg 161
04.1.2.9 Fruit-based desserts, including fruit-flavoured water-based desserts 100 mg/kg 161

04.1.2.10 Fermented fruit products 160 mg/kg 161

0422 1 Frozen vegetables (including mushrooms and fungi, roots and tubers, pulses and legumes, and aloe 500 mg/kg 161
vera), seaweeds, and nuts and seeds

04222 Dried vegetables (including mushrooms and fungi, roots and tubers, pulses and legumes, and aloe 500 mg/kg 161
vera), seaweeds, and nuts and seeds

04223 Vegetableg (in_cluding mushrooms and fungi, roots and tubers, pulses and legumes, and aloe vera), and 160 mgkg 144
seaweeds in vinegar, oil, brine, or soybean sauce

04224 Canned or bottled (pasteurized) or retort pouch vegetables (including mushrooms and fungi, roots and 160 mgke 144 161
tubers, pulses and legumes, and aloe vera), and seaweeds
Vi le (including mushrooms and fungi, r tubers, pulses and legum 1 T

o425 Yool chuling mutroons i fn oo beryplss nd gmes nd e )iy gty 16
Vegetable (including mushrooms and fungi, roots and tubers, pulses and legumes, and aloe vera),

04.2.2.6 seaweed, and nut and seed pulps and preparations (e.g., vegetable desserts and sauces, candied 200 mg/kg 161
vegetables) other than food category 04.2.2.5
Fermented vegetable (including mushrooms and fungi, roots and tubers, pulses and legumes, and aloe

04.2.2.7 vera) and seaweed products, excluding fermented soybean products of food categories 06.8.6, 06.8.7, 200 mg/kg 161
12.9.1,12.9.2.1 and 12.9.2.3

04228 Cooked or fried vegetables (including mushrooms and fungi, roots and tubers, pulses and legumes, and 160 mgke 144 161
aloe vera), and seaweeds

05.1.1 Cocoa mixes (powders) and cocoa mass/cake 100 mgkg 97161

05.1.2  Cocoa mixes (syrups) 80 mg/kg 161

05.1.3  Cocoa-based spreads, including fillings 200 mg/kg 161

05.14  Cocoa and chocolate products 500 mg/kg 161

05.1.5  Imitation chocolate, chocolate substitute products 500 mg/kg 161
05.2  Confectionery including hard and soft candy, nougats, etc. other than food categories 05.1, 05.3 and 054 500 mgkg 163 161
053  Chewing gum 2,500  mg/kg 161
054  Decorations (e.g., for fine bakery wares), toppings (non-fruit) and sweet sauces 500 mg/kg 161
06.3  Breakfast cereals, including rolled oats 100 mg/kg 161
06.5  Cereal and starch based desserts (e.g., rice pudding, tapioca pudding) 100 mg/kg 161
072 Fine bakery wares (sweet, salty, savoury) and mixes 170 mg/kg 165

08.2.2  Heat-treated processed meat, poultry, and game products in whole pieces or cuts 500 mg/kg 161

08.3.2  Heat-treated processed comminuted meat, poultry, and game products 500 mg/kg 161

09.2.4.1 Cooked fish and fish products 500 mg/kg 161
09.3.1 Fish and fish products, including mollusks, crustaceans, and echinoderms, marinated and/or in jelly 160 mg/kg 144
09.3.2  Fish and fish products, including mollusks, crustaceans, and echinoderms, pickled and/or in brine 160 mg/kg 144

mi-preserved fish fish products, including mollusk: ans, and echinoderms (e.g.

09.3.4 [S)zste)f)eisceiud?gg [s)roilllll(itsifpf‘o(())((ii cafégori:g 0(;5.3.1 - 3233 T3Cﬂ15tace > and echinoderms (¢, fish 160 mgkg 144

094 Fully pr'eserved, including canned or fermented fish and fish products, including mollusks, crustaceans, 200 mgkg 144
and echinoderms

104  Egg-based desserts (e.g., custard) 100 mg/kg 144

11.4  Other sugars and syrups (e.g., xylose, maple syrup, sugar toppings) 300 mg/kg 159

11.6  Table-top sweeteners, including those containing high-intensity sweeteners GMP

12.2.2  Seasonings and condiments 1,500  mgkg 161
123 Vinegars 300 mg/kg
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Table 7. Continued
Number Food category Maximum level Notes
124 Mustards 320 mg/kg
12.5  Soups and broths 110 mg/kg 161
12.6  Sauces and like products 160 mg/kg
Salads (e.g., macaroni salad, potato salad) and sandwich spreads excluding cocoa- and nut-based
127 spreads of food categories 04.2.2.5 and 05.1.3 200 mgkg 166 161
13.3  Dietetic foods intended for special medical purposes (excluding products of food category 13.1) 200 mg/kg
13.4  Dietetic formulae for slimming purposes and weight reduction 300 mg/kg
135 Dietetic foods (e.g., supplementary foods for dietary use) excluding products of food categories 13.1 - 200 mgkg
13.4 and 13.6
13.6  Food supplements 1,200  mg/kg
14.1.3.1 Fruit nectar 80 mg/kg

14.1.3.2 Vegetable nectar
14.1.3.3 Concentrates for fruit nectar
14.1.4.1 Carbonated water-based flavoured drinks

14.1.4.2 Non-carbonated water-based flavoured drinks, including punches and ades 300
14.1.4.3 Concentrates (liquid or solid) for water-based flavoured drinks
14.1.5 Coffee, coffee substitutes, tea, herbal infusions, and other hot cereal and grain beverages, excluding cocoa 200
14.2.7  Aromatized alcoholic beverages (e.g., beer, wine and spirituous cooler-type beverages, low alcoholic refreshers) 80

15.0  Ready-to-eat savouries

80  mgkg 16l
80  mgkg 127
300 mgkg 16l

mg/kg 161
300 mgkg 127 161
mg/kg 160
mg/kg
100 mg/kg
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Table 8. Standards for the use of saccharin in Korea (90)

Usable food category

Maximum limits Limits for use

(0.2g/kg for the bean jam like

Fermented fish products, pickled food, boiled food with soy sauce 1.0g/kg sweet red-bean paste)

Kimchi 0.2g/kg

Beverages . ' 02g/ke (1 .Og/lfg fpr the beverage qsed

(excluding fermented-, ginseng- and red-ginseng products) after diluting more than 5 times)

Meat- and fish-processed products 0.1g/kg

Health functional food for the supplement of nutrients

(in case of using more than two functional food ingredients, mixing ratio of the nutrients 1.2g/kg

will be applied)

Special medical purpose foods 0.2g/kg

Formular food for the control of body Weight 0.3g/kg

Cereals 0.1g/kg

Korean-style popcorn 0.5g/kg
Korea, India, 3,000 Food/beverage,
2,400 Feed, 8,000 | o000

China,
23,000

Fig. 4. Estimated saccharin production in the world (unit: ton/
yr)-

South

America, 3,000
North America,

4,000

pr:

L

N

EU, 6,000
Australia, 800

Fig. 5. World market of saccharin (unit: ton/yr).

d, 7H°ld‘-L-‘:‘(XI°k %Lz}xﬂzg 2t 58 ARE7E 7FE 2 RlES
AABIAL AL, AFAE, R £oB FE AREI
dejdoz avlgle] YA =g A7|EE = FEans
F7] Wi EF8o2E AMRE T UTHFig 6).

Table 9. Estimated 2010 world production of saccharin

|ndustw(plating),/"~-- I
3.000 T Personal care,
’ Pharmaceutical, 10,000
2,800
Fig. 6. Use of saccharin in the world (unit: ton/yr).
Personal
Health/
Pharmaceut— |ndustrial,
icals, 50 \ 50
Food . L
Additives, » i
300
Feeds, 600
Fig. 7. Use of saccharin in Korea (unit: ton/yr).
TLHe| 272l Mk AH|
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Shty. S AR AFe) Fo AvlARE AAGT) AEY
A, AkdA 2 ABLEQA Fow WAL BT At

P!

Company Nation Capacity of production (ton)
IJMC Corporation Korea 2,000
PMC Specialties Group USA production discontinued
Suzhou Fine Chem. China production discontinued
Kaifeng No. 3 Chem. China 9,000
Tianjin North Food Ind. China 6,500
Tianjin Chang Je Chem. Ind. China 6,000
Shanghai Fortune Chem. China 4,000
Vishnu Chemicals etc. India 1,000
Total 28,500
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