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Effect of Reducing Agents and Baking Procedure on the Residual Bromate in Bread
(The study of bromate residues in bread Partl)

Mikako Nakamura®, Masaaki Noda, Takayuki Murakami, Katsuichi Himata,
Seio Hosoya and Yuji Yamada

Yamazaki Baking Co., Ltd, Central Laboratory, 3-15-6, Chitose, Sumida-ku, Tokyo 130-0025

Potassium bromate, which contributes to the formation of disulfide bonds in wheat protein in dough and
increased gas-retaining capacity, has been used as a bread improver since the 1910s. However, it has been
reported that potassium bromate has a mutagenicity based on experiments with rats. Thereby, the
regulations in Japan stated that in the case of bread, residual bromate must be reduced or removed from the
final products. Residual contents of potassium bromate in bread extracts prepared by the improved
method were measured by high performance liquid chromatography (HPLC) with post-column reaction for
the coloring of bromate. No residual bromate was detected in Pullman-type breads with 13 or 15mg
potassium bromate added per kg of flour. On the other hand, the residual bromate determined in open-top
type bread with 9-30 mg potassium bromate added per kg of flour, was found localized on the top of crust put
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out of the baking pan.

Reducing agents such as L- ascorbic acid (AsA), cysteine and glutathione and ferrous
sulfate were added to the open-top type bread to reduce the residual bromate.

Adding both AsA and

ferrous sulfate accelerated the decrease in the residual bromate in the open top-type bread.
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AIERER AR U, ILBIA Y v OREREE 2 ATIE e v &
FIL 210°C I LT, 164305 33 EIHERR L1z & T A, M
AR R < 75 2120 » CTRAMO BRI T T 5 )
DEH LN, Lhl, EEETH 2 3BHMTH, A
& LT 28ppb DEZMMPEAF L TV, T DBERRSH &



236 HA R TR
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2004 &£ 5 H (16)

xR 6 WHERVICETZRETROFEREEDENCLZRRBRETE

HERK & O BERRIRE (°C) BERRERE (43) EEREAF=E (ppb)
b 210 16 56.2
b 210 22 9.7
b 210 26 7.4
b 210 33 2.8
i 170 30 14.0
=l 170 30 N D?

SRR HBRA < 0.5 ppb

D HEFHEOBKR TR Yy BREZ R XTI S T EDHL N
THO, HERIREN OE 2T 2 2 L0AITE-T,
(A v th O RAF RRRE R HIRA T H 5 0.5 ppb LU
TG 2 2 ERARARETH 5 T EMIHSMITIE - 12,
T, By R T BB, BERIICEAE LT
170°C © 30 /ofEnk L, REMOERGREZME L 2R, £
6IT/R L7k DI, 170°C T30 9 DB I W T
b, BERANCEET B EICL - T, REBROBRERLHK
HIBRAL (05ppb) LIFIC 3 EMEDONI. TDLD
I, BERRRNICE A L IGAITS, BERkiEE K ORI EAD
57, BRMOBGEENRIRALUTNEL 205, |
BHILA, BERiRE R ORI & 0 &, BE OB I RlIcE 29
% &V ELELMDIE S A, EEBEFEOKKICEGS T
BT EMPSHET 5 T

Lo L, 1B~y OfERrE IR RIcE 2 ¥ I hEkd 5
CEICERLTVWA I ES, BRMA Y v LA%2[HH L1
(WZ v O BEREFREZRHIRR TH % 0.5 ppb LITFIC
KT 3 7cdicid, AEOERTEIATHSTHD, S5
WA EMBMETDH 5.

5. BEFRDEVCKZANENVHFOREREFED

AIE

AMEICE - T, BEBEH ) Y 2o NENERE (13
ppm LIF) Thhid, MEE I3 RERS B HRA
(05ppb) VI FEELIE W ENEREL ~ il v
BRick - TR S ey, FERREL BEIL Y, RoBL
VR OV & W T2 B oA — R I JEEL 4 3 EER
OEUS Y LNV TORBRIEROMHETH L EEA . %
2T, ERoBLER (6 &) B80T, BR#A Y v L%
INU o ild e v 2 A BRIc IR L, 7 oo BRIRE
FEEZUELEREARTIOR L, TORE, EEoH
EAFTICBWTS, AMA N VICERES ) v L% 12
ppm & AsA ZXH) 5 ppm AN L 725 61C, RERKFE
DIEHFRA (05ppb) PIFIC/E 5 EMIASHET - 7z,

PIkoc &b, MAA N VICBWTIE, EBREL XL
o8l B ONEREHE 3 kg~4kg) DFEH & [EIHE
12, RESDRL S BN O30T 0Bl v v 3B ONERE
& 150kg~300kg) 1B\ Td, BHERMH Y v L &N
12 ppm & AsA Z %) 5 ppm RSN L 7B HR O E R H

R T BHEMCEIZPEEARENVHORZREFE

S AR R R (ppb)

i

ND,ND
ND,ND
ND,ND
ND,ND
ND,ND
ND,ND

*BEFEFEH ) v A 12ppm KU AsA 5ppm RN
AHIE I 2 [EfTV, N D ERHEAR (0.5ppb) LIFTH 3

o oOw»

5]

e M HBRA (0.5ppb) LINICHE S ZEDAL A ER -
7-.

L2 #

(1) BEBH Y Y LE2RINL ARG Y ROIRIE
YERFEBL, shThoNvhoBEROKFEEY, XEK
EoME RHRER 05ppb) Z2HWOTHRIEL 2. % Of
R, AE VDS FIRINEE 13 XU 15 ppm BV T
BREB I snsr oz, —4, (LEE VD5 AT
TOERE (9, 13 U 30 ppm) 2B\ T E DRINEICHAI L
T 0.5ppb LI LOREZRMO e s i,

(2) BEFRBOSRE(ET 2R TREZHGMCT S
few, WG Yy oELETREMICE I 2 RRBOEFED
ZibAE, R b A5 4 HPLC 3 (BRHFEA 3ppb) Z2H W
THIE L. T OFEE, 41 ok, b BERET£ T,
BEMORAR N L 2 &H T icB 0 TRRRO K=
PRHBARLI e s 2 v oni. Lrl, 0%
HFFCEEERA ) v L8 vt d 2 XEIRNH
FOED SN - Tz,

(3) ey Y v hDEAF R D531 % AR ES T
(M FRA 0.5 ppb) 2 W THIE L 7#E8, 7 5 2 +
LTV WVW Y 52 M) KRZEBPEAELTHWSC
EDHS P ER 5. —T, BERICEL L THEkT 24
BORN VIR RABPEEE T, PEEL 3 Ik
THINME NV ICERBEPERAET S EPHLOL L 5
7c.

(4) RE Ny hORRRRGEE (KT 5700, &l



(17)

A - fth o B o TR O R R SRR R O BT 237

B (L-7 23 Ve vl WS, v 2574 VRO
TNEFAY) EREEHAY v ALERITRNL, R
TNhoN v o REREGFES KX A5 4 HPLC #
(M RA 3ppb) ZHWVTHIE L 72, TOFEE, wIho
BILH| b EEMERF RO T ICIRERL, Fig, L-7 X
I VR G 30 ppm LR, WREEHE —# G 15
ppm LI B) ZREEHCRINL 25 & I Rm s Emr - 7. Ly

L, INSORME, BRBEA Y v L0080 R ER
WChFLHFG L1,

(5) BFEEEH ) v LZRINL LG v tho BT
RT3 72, BESH R OBERIL D FEIC > WV TR
AL, BEMESHTE GRERR 0.5 ppb) 2H W TEER
FREEEHIE L. 2 ofER, [IE Y OBk =
FlA/v v E[E L 210°C I LT, 16535 5 33 Syt L 7
LT A, HERIEEMNE 153120t > TREROBAEDIE
T 2EESED SN, Eiz, A v R B
12, BERFICEET A LIk - T, BEROBEEELK
HFRALI IS 5 2 &N D Stz

(6) FERRoBLERT (6 i) KBV TRREH ) Y L%
%ty 12ppm CBYRIRINE) & L-7 23k vERZEXE 5
ppm R0 L e ARIA Y v 2 BRI R L, HBEMES
P (RHBRA 0.5 ppb) ZH W CEREFERRRE L HIE L7
LA, NUTORZRBOEFEIMHBALUTTH -
7.
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