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ABSTRACT: To evaluate possible teratogenicity of food additi-
ves such as sodium propionate and monosodium glutamate, 300
haching eggs were subjected to potential mutagenicity assay by
administration of low and high doses of the materials via york and
air sac.

The results are summarized as follows:

1. Mortdlity rate of chick embryo was increased significantly by
dosage related in the group of sodium propionate and
monosodium glutamate when compared to placebo and non-
treated group

2. Frequency of embryo with malformation in treated group was
not increased significantly when compared to placebo and
non-treated group.

3. The hatched chicks treated by 5.0 mg and 10.0 mg of
monosodium glutamate showed shortened body length
significantly when compared to non-treated group.
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AFFES o] 47 SAHIE A "AEAHAd A A8E AFIr] A Bl AHH
=

NEEAEE A3 A7 AYRdE Agots o433 i, =¥ Hiel 2
okejebd, SAgehd el 'de] zojn, Algy B Wat Ao W of

o}, AdorE o] &3 SAAIEY olHL (1) o4 % F3bo] ZHH3IE (2) AL &2 2
5o FAFEE o]4T F oo, (3) HEHT g, FelF gl FpAe] ok (4) ¥
el gty wfo] THEFEL Ao FAbsich, eleldt ol f & A Aol §3] Z1HFAA P
de] o] 4-E=dl, 7|y i sheAel & EAol 1o AFAE o] Ao} WIHAAH Fo] &
A7) Fodste] Heshd, Aegd, Azshr 9 AE5HoE HEEA I (Goel,
1976 ; Greenberg, 1970 ; Hoffman, 1982 ; Maclauhlin, 1963 ; Verrett, 1964), Algic}g <] 4%
Y EAAHY JAEAd = wo, AU4F, FAE, AEHME ¥ B2 sEgEASe] ¥H
% 91+=dl (Gebhardt 1968, Marliac & 1965, Walker 1971), £3) A EH71E9 713 ¢ 715
S Hrlst=dle 83 7hde] FDA o4& 109 A4HE GRAS (Generally Recognized As
Safe)o] AH/EES iAoz FHG 7YEHAY ZEods AAse AAsta gl
(Verrett 5, 1980).
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1. AIHE $=3-a

e} SPF A= QAAe] A& SPFAZ A2 HE E 33
H3lgo] 90% o)At 2 EZELE White Leghorn ol widzts} &
7% AH&-sld ot (Marliac 5, 1965).

2, NE=E

HEAZA sodium propionate (X% 99%)¢ Zv]E 24 Monosodium glutamate (MSG, 4
® 99%) 9 27FAE AMg-3hch

AA e} 279 A RS 2 Ao £ Table 1 & 2h, A4 dE2ye A3 28 F
7L Z 20 AageR L} o] R 0417t 962 7%el Hrist AFEAS Fos,
Fo AZs 74 A S0 o3t Fedel & ARE Adsdd vF sodium
propionate += W E FH3tg] o] MSG = 7IAHE 'r°‘1‘6}?314 Sodium propionate ¢
o] 432 AL34F(02mg/egg), THEF(1.0mg/egg), ZEF(B.0mg/egg) 22 77 ¥
o, MSG 9 Fogzd A43(25mg/egg), F2H43(5.0mg/egg), 183 (10.0mg/egg) &=
zhzt vipe] &uljel EFF (D W SalAA 4% 01m/l & 22 F989, Sz
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grlgE, SR, T 5 2 5 oodE AR 9AE AW aAlde] el

VMR EAL 37,800 2xot AYEED 1%E fAEL sl

A wiel 22 Al7el aidom, Al WKAAG Q Alge st E}]o}o urg %
=8 Asbstolar, AAddvniAF ez Ewy-e A4kl ch(Hamburger ¢F Hamilton %, 1951).
ol Al efobi: Hv 22d7bA] Al F-FX G o Fospaba] L ol dAb ®l Ao
AHsbed b zbe A AL F @A Aot A AR A s

H-3h%l Wote]x b % ether & wiHAA A5, A, M=} FA 2
o), Fujeol el H-& FHAa ’1 6}011 A7V 8 3l 29 (Faherty ®F Jacjson %,
1972) zb avich 5ulel & Alizarin red S ¢ Alcian blue 2 o] &g 4slo] A v Aoz F
A7 25 skl vl (Simons 9F Vanhorn 55, 1971), wiavat d85r, =l 74 A1 We]
A 14 Students /-test 2 &3},
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1. AEHA

Sodium propionate 2f MSG -of 7} H-3tat wWHojejo] A, AR, . F29 Hol, WA
o] Y Fe|Zlole] wlx= <f&k& Table 2 9F #r}, MSG & 5.0mg/egg, 10.0 mg/egg & &3
2 7AW Foleh Foll M wiely] (hatchling) ol Al Aol F-x = iz vl zhz F94 <
B FAaE Beo(p<0.05, p<0.01),

2. HAlS2} J|EYMEel B3l
z- Fo #labg3 ey 9 £2F = Table 33 ztd, Sodium propionate ¢t MSG & %

65

A3 Ajotel A& gFolEHeR FrbH ot A H A EE FANRETY Loy 2T

of W& oA 31 F7HE Helx| gk}, v1abA oFAle sodium propionate &8 MSG ol 4
Mz ouled AE Reed, 2 $3EE 713 7, *r7H7l‘$* R-2]7)8 o] gt}
Sl b - B = r“é T #HEA ] F9+% (anophthalmia) 2+ 442 (microphthalmia) o)™,
(Fig.1 ¥ 2)“’° TZ& el Aol b3 Ealshy °HL7P A sl ol ) ¥
+ 23 F 11vbe] o] Aol F 82%a) 9nteliE H-#k 159 ol Ao #HAbslglow upez] F wle]
= oy 19°J77} A wgs AL o FEgekr Esha dabsdoh, ol 2 i ASS e
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Fig. 1. Right lateral view of 8-day malformed (left) and normal chick embryos. Malformed embryo fol-
lowing administration of 5.0 mg sodium propionate on day 0 of incubation, showing cerebral dysplasia
and anophthalmia.

Fig. 2. A 9-day chick embryo following treatment of 10.0 mg monosodium glutamate on day 0 of in-
cubation showing left microphthalmia. Note the small left eyeball compared with the right one.

Fig. 3. A 20-day chick embryo following treatment of 0.1 m/ D.W. on day O of incubation. The embryo
shows right anophthalmia. Note the skull that has leaned toward right and shortened upper beak. Alizarin
red S and alcian blue stain.

Fig. 4. A 11-day chick embryos following treatment of 0.1 m/ D.W. on day G of incubation. Not the ab-
sence of upper beak of the left. .

Fig. 5. A 12-day chick embryo following treatment of 1.0mg sodium propionate on day 0 of incubation.
The embryo has one head and two bodies (cephalothoracopagus).

Fig. 6. A 12-day chick embryo following treatment of 0.2 mg sodium propionate on day 0 of incubation.
Note the absence of eyes and malformed beak.



Table 4. Effects of administration time on the occurrence of malformations

Test material Sodium propionate Monosodium glutamate
untreated vehicle low middle high untreated wvehicle low middle high
Group
control control dose dose dose control control dose dose dose
Incu- O hr 2 2 3 1 1 2 2 0 2 1
bation 96 hr 1 0 0 1 0 0 0 2

(exencephaly)& Bt daz73 AYTS 2d¢sle] Fer1gdL val LE Adol: gy
& zbo] el (Figd, 4 % 6). &3 1.0mg/egg €3] sodium propionate & %3 )
daE Fo% & AMAANM FF 4373 (cephalo-thoracopagus) o] A= gl&d o] A9
i R A Aaeld o AFAMNRE F ANZ UroiH A} T2 72} 2%
olem, WHArI= M2 dd= gl FEE 2703 (Figh).

3. FOAIZ[0 wE T|getgel Ha

Sodium propionate & MSG 9] §ojA]7jo] wE 7|3 8¢ 4= Table 4 9 2t}

Aol =S £33t sodium propionate & MSG & #3 0412k} 9627 el Foqgl e A$-
713wk n] &2 sodium propionate &} MSG |4l Z+zt 7. 29} 5: 2%}k, 71@3 o] gl
& 96X 7l Fod3ls AR B3 Aol Fodte Fo| 7S A HErFE o)A AL
sodium propionate &+ MSG o ¥-F F5 =+ &4o] sodium propionate ¥4 & & 1}
ettt

—z

fl

I &l

1R el {75 AAsts doe AztA g Ee]l ASsHm 9oy, w2 oo EAL
Al AN s Y S R SPF AlgS o] 48l Aldobyie] mtH Ag3Al =
At

o] Alejot-& A e A2 Y2 APL & 5 gle o) vk, 2 Ao}
£ o] &3 A¥AAE o FEAMEG tha ezl A& 7 ks el A, FoA
AR, & Ax, AR A, [, B bl wha} ze] & eld - glon, = A
o oepd], AEEAY EAI e, Exeot dASA o chie Folrp AT 5 gl
v ol#q AEES pE sl d¥e A g Aldslel & Hlow AR«

B AgAXE Fevtetd N fdstA SP ARe ksl AzsAozNE FIE 743
G, ol Fe FAH &I HEgo] 90% olie] Hgeny, odtel % transvarian transmission
@ F sle vteleiay et AldER fu Adelr] W Ade) Agg Fi= 29 winy
gk Hopel &, oWel® &%, %, 27 5 A HHAQY 9% v QAEL
WA gted AYe & A8g v|HA] XEF ),

ol &} 22 AeelA MSGE 50mg, 10.0mg A& 714 el 53 Fo| Wolejoiy ARo]

du

27k #o4 (p<0.05, p<0.0D)o] Sl ZAE Roch AR WAH Fo fo] YW
o] BeldQ vk oheta 2 & glom, Aiels) WAe] d¥E Tt AL AR

o}, °lZ1 sodium propionate ¢ MSG 257} 43 &A= Aeole] witgo] ZF7ld A
ab Rotx o 4 Qlh,
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71 8ubl oFARS sodium propionate 9 MSG BFell A M2 nlsxdh WAk ds Bled, #
AEE e F2 G778, T, Relsld Feol ok zEiv ofed EA AxE &)
2T ¥)sted, sodium propionate Yt MSG F91F E57F FoA4 A 27 AL opd
o}

o]2}gt A= sodium propionate ol A S Verrett %5 (1980)°] A1¥ & A3 A
= ARZH, 15 18 10mglegg F99 AE 159 Adet npAsAR okt d 7Y
wao odsk-e vlAl Aol ohyglid, 159 dAyelMde Pshy Fegon, & AP ZAW
2ot mebd MSG = 7|AUY day Fo ok Aoy 18E A7 A @t
=

—
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