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Monitoring Detection on Mutagenic Activities among Food
Preparations during Frying Processes

FlI ﬁ%gl
G %&“ﬂ ik %’gﬁmﬁ’iﬁéﬁ%&l'%iﬁ”E?E[Iﬁ'iﬁl”':ﬁﬁ73' g P wﬁiﬂ&%‘%
R kéﬁ ApVEI| g R PETY By 5 A& AR F[P ] 1SO(Intermational
Organization for Standarization) polarity 77 &Sk V3 JUjiAd » 57 BEF 1N
BRI [fl'éfﬁ%#@ﬁiirl 27 (¥ ; #I'] basic extraction [V F IV AEF TV -
ﬁ"?@ﬁlﬁfﬁﬁlfﬁﬁpﬂ 5 {F 5 [ BRERERI EHJI'Z"%%"P?@TI A EL iﬁiﬁ;ﬁ
#5 ﬁf[ﬁjﬂ/‘ﬁfr’? o ™ STERH] Ames test ¢ I'] Salmonella typhimurium TA98
% TAL0O gl B AR 1 7 3 PR R U g -
I'} TA100 FLHESpAE - ISl “EH A EEs g SO R » Al %’?ﬁl&ﬁ%@% 5
#9171 non polar AN ~ — b1 Ly o REERERSS (78] 10k S L))
Y mon polar 2 RCRISGT e SHATRBSIGE 2 Al ) -
Ve gﬁﬁg-&p S9 % ;g;f,z[ iﬁllljp *I/;FE[ ks T e o )] TA98 LN
# > 71 S9 Eﬁ;—?ﬁmﬁlfﬁ[ﬁﬂ/?ﬁ' It TR T P”JJ(_JD SO E [ FrEgp
E’iJ‘H{%’FF( ﬁﬁﬁﬁ%‘[”i PR 5??]5 B ?ﬂ}?lﬁ:ﬂ ) *\‘E?EIFFIHELJE A (A
non polar > polar > very polar = ff!) ~ — F X EEZE#EN (iu%k‘fjfmglt‘afékij—)
FEILAY polar AU Wy - — FHEEILEEIEL LAY non polar + polar i
L['}"J  — FKIPE H\%’FWE] hﬁ,pu non polar ¥ polar A1 > — F L ’ﬁ“
FPRIERHEL (E7a] R V=L E ) RO = i (A non polar -
polar - very polar = ff1) [ KRBT T | I S A7) 17
o)t I“ﬁ?L"ﬂ[WJE@’@EHﬁ? ’ ’E"ﬁf'rf‘ HEL R 2 i’ﬁ@wﬁx@ﬁ%k ] Jff,r
R basic Y4153 P KT S SR 3 1A
VI o RN i‘"%‘?ﬁﬂﬁ?*‘ﬁ F PR ?ﬁgﬁﬁli%& [ o
FHEHIIR T S5 TAL0O B TAOB AR FR{V (1] T ilfi ot SO =y »
F AEEENNY very polar fficl Pk B ARV polar ﬁljfﬁl PE [ 2 A
f%lf'é@ﬁ:f : g#ﬁﬁﬁﬁﬁ? 2 ) L R AR - R
polar AHi i1 > [l TA98 bifvp S9 A [Fllf&_kﬂgﬁl}[féggﬂ ?F'IHVM%A#EF‘
a3 I—Fr[ ot F = Trg* EURE IQPEZEHQA?‘L{II;IF[F ﬂE[E U £ }F’sdl:gjg\[i%%“ o
e R L B AR ST X L IR 2 — A R i
ffli Salmonella typhimurium TA98 * TA100 =2V 5 ) - = [FREEE=.
[ A R g AR (RIS 3@ (indirect-acting
mutagenic) (=] ?‘f i+ $l ! i 5@ (direct-acting mutagrenic) (=] -
PREN E”Ellﬁ\ﬁm’f",' | R R S o e A 'rF"J@E'Fﬁ#ﬁUﬁFJ_@Eff’”ﬂ”"@&z‘%l‘l‘%
T RIPH /YELEIHEI}EFF#IE JE WEH R R ff“f%”i”’ AELLH o [T RREENHIE 1 27 EraEnyiy



FURERET - ] R T i -

e b iR

ISO (International Organization for Standarization) polar separation and basic
extraction and the Ames mutagenicity test were applied to detect mutagens in the 27
sampes of repeatedly used deep-frying fats and 5 deep-fried foods which were
sampled from the resturtants and vendors&apos;&apos; stands through Taipei city -
Kaohsiung city and Kaohsiung county. Besides, the cooking vapor oils for home use
were also sampled from the above places accoding to different cooking ways. The
tester strains used were Salmonella typhimurium TA98 and TA100.

The results indicated that 2 deep-frying fat samples from 1SO (International
Organization for Standarization) polar separation exhibited net revertants more than
twofold of solvent controls with S9 mix and no positive responses in comparsion with
solvent controls with S9 mix towards the TA100 strain. The positive fat samples
(without S9mix) were from: (1)one resturtant of deep-fried shrimp rolls and (2)one
vendors&apos;&apos; stand of deep-fried fermented bean-curds. 5 deep-frying fat
samples exhibited net revertants more than threefold of solvent controls with S9 mix
and no positive responses in comparsion with solvent controls without S9 mix
towards the TA98 strain. These positive fat samples (with S9 mix) were from: (1)one
resturtant of fried shrimp rolls(2)one vendors&apos;&apos; stand of some kinds of
deep-fried fermented bean-curds (3)one resturtant of deep-fried chicken legs (4)one
vendors&apos;&apos; stands of barbecued and deep-fried foods (5)one
vendors&apos;&apos; stands of deep-fried Dong-Shan duck heads. The most often
deep-fried foods from the stores with positive responses were deep-fried fermented
gean-curds & shrimp rolls (both towards TA100-without S9 mix and TA98-with S9
mix) ~ deep-fried chicken legs ~ barbecued and deep-fried chicken rear and deep-fried
Dong-Shan duck heads (only towards TA98-S9 mix), were also all exhibited net
revertants more than threefold of solvent controls towards TA100 without S9 mix and
with S9 mix towards the TA98 strain.

The vegetarian and meaty cooking vapor oils from 1SO (International Organization
for STandarization) polar separation both exhibited net revertants more than twofold
solvent controls without S9 mix and with S9 mix towards the TA100 and TA98 strains.
One of the mixed cooking vapor oil samples exhibited net tevertants more than
threefold solvent controls with S9 mix towards the TA98 strain. All the above
mutagenic positive samples demonstrsted linear dose-response relationships within
the applied doses.

The study demonstrated that some repeatedly used deep-frying fats and fats and foods
sampled from resturtants and vendors&apos;&apos; stands contains mutagens, which



are direct-acting mutagenic towards the TA100 strain and indirest-acting mutagenic
towards the TA98 strain. The cooking vapor oils for home use are both direct and
indirect-acting mutagenic towards the TA100 and TA98 stains.

The mutagenocity of repeatedly used deep-frying fats and foods may be caused by the
absorption of derived mutagens onto foods and solutilization into deep-frying fats of
some mutagenic pyrosylates and uses. The mutagenicity of cooking vapor oils may be
caused by vaporization of some volitate mutagenic pyrosylates which interact with air,
especially the cooking gas. The volitate products of lipid oxidation and

polymerization may be another one of the unknown causes.



