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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
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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IR R < 18 2 126 » TREMROBFENE T 3 30
EED SNt LinL, RESMHTH 2 33 0RTH, MR
ELT28pph DREZRBWHEEL Tz, T OBEKSEMN &
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xR 6 LUBRERVCHIFIEETIEOEREFDENCLIREZMERES

HERkaE o5 I BERGRE (O HERkEER (4 REMEGER (ppb)
i 210 16 56.2
Eiig 210 22 9.7
i 210 26 7.4
Eis 210 33 2.8
4t 170 30 14.0
=1 170 30 N D2

MR HFRA <0.5ppb

D SEREOBER T P v REERX I s EDHL L
ThHO, PERRENRCEREZAGSTE oA ->T
LB s viho B A RRBE 2 RHBA cH 5 05ppb LU
TIERT A EBAARETH 5 T EMIHS T - 72,
o, WA v BERT BB, BRI EE LT
170°C < 30 oyhenk L, RFLOBEAFEEZAE LR, &K
6lcm L7k 90T, 170°C T30 0 DR FicB W T
b, BRI EET LT Ik - T, BEROBEELR
HFEEA (05ppb) PINZE A EBEH LR, DL
W, BERRANCEA LA, BRI R O R i B
57, RRMOBGESBRHRAL N ELEm0, K
BERS, BEELUORBLD S, BERoOBIciicEEd
% &V BEESMN DT S A, RRBEAROKRICETS T
LT EDIHLNETT -,

Lo, AR v O A E L2 S 3k d 5
TEIERLTOWE T EpD, REMBI Yy 22FH L
(LEL v D RFGREERAEARHRA TH % 0.5 ppb LIFIT
K9 5 7cdicid, AREOFERTEATHTHD, S5
15 LR BMETH 5.

5. BUEFIOEVCLIARBNVHOREBREFED

AIE

AR L -T, BRBEH ) U LAORNESHEE (13
ppm PAT) ThHNE, ARA S VICERRBORHRA
(05ppb) PILEEBFELIE WD ENFEREL ~vosby ik
BRic X » CHERS s, FEERE L3RR, KBoRy
VR OB ER W TSRO A A —Eic R 2 FEE
DELN Y LRV TCORIEBTERGMECHE EEL T, *
T, EBERoBLEF (6 Ei) cBWVwT, REMH ) v L%
BN U 7o fafla e v A BRI IBIL, & OO BRI
FRAZMELIERARTIOR L. 2 0E, FERos
BT BOW TS, ARA/S S VICE RBRY )Y L& 12
ppm & AsA EX) bppm I L 725G, RABEGE
DSHHIBRA (05ppb) LITW 5 T EDALMER - 1z,

Plhoz &ms, MEBE S vicBWTid, FB®REL
DB VEER UNEZREHE 3 kg~4 kg) DOFEE & [FEHE
1, REIDBL < v N O#mc OBl Vil CNERE
IR 150 kg~300kg) icBWTd, BEBEY Y v LEWH
12 ppm & AsA %34 b ppm R0 L e BIFh 0 BRER R

® 1 SHEMCSI3HEEANRVHORRREEE

BT BFRREE (ppb)

ND,ND
ND, ND
ND,ND
ND,ND
ND,ND
F ND,ND

*EEER S ) Y 4 12 ppm KU AsA 5ppm BN
SAE 2 [EF7W, N D @RHRA (0.5ppb) LITTH 5

i3

= O OWw >

M 3R IR (0.5ppb) BIFE s T ENHL L ERE -
7.

L2 #

(1) HFZERH ) v AZRML ARG v ROILEIR <
VAL, shenoevho BEROBEERS, WEM
B (RHFRR 05ppb) ZHWTHRIE L 72, Z O
BRI D RERINERE 13 XU 15 ppm B VT
HEREMHENEI -1, —F, ILBA VDL BRE
iR (9, 13 K UF 30ppm) 2B W T £ OERINEIC A L
T 0.5 ppb Pl LD RZAMOBHRHE e,

(2) BHEBROSMAEEES 28y TEEFCHITT S
f2dh, (LUEIE v OBLE TR 2 RRMBOERTED
&, ¥R bHFLHPLCH (RHEA 3ppb) ZHV
THIE Lo, ZOkEER, &4 vk, b biEkm $ i,
BRBOBFEFAREIKR L 25 N ich 0 TRRROEF =
BHHRERL Fici 2 C &EmBH o, Lhl, 0%
HTITRERBRA Y v L0 Y4 2 BRSIHE B
ERUE Loy (RS TN ol

(3) (LBIE < v T OERAAFERIR D/ % R ME T
(R HEBRR 0.5 ppb) AW TRIE L k58, E#fs 52 b
@EHELTOVRWZ 52N KERBBELELTVWAE T
EDBAS &S 5T, —T, BERRENCEE L THERY 54
BOENNVHICERRBRNEGE T, PEkEZ 3k
THINEANN VI BBRRBEGFT 5 PPN EN -
7.

@) WA o RRBERGAEE KT 5700, K
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Bkl -7 Ravke Vg, BgE 8, Y274 v RU
TN FA V) R RBFEH Y v A LRRCENL, Fh
oV hORZRMREGEE R X M 5 A HPLC
(RHFRA 3ppb) ZHWTHIE L7z, #OfHR, W ho
ECH b RRMEGFREOK N 2R L, fi, L-72
I E v G 80 ppm LR, WHREEE—8 G 15
ppm PIE) ZRIBHIRIN L 7B S I ENE L - 12, L

L, Shoominig, REMA7 Y v L0080 i EENE
KHhEFODFGLEh -1z,

(6) HFRMEH ) v L%2RINL 2 LG < v ho RREE
GRERRT 5709, BREAERUERMOE >\ Th
L, WEMEMME GRHFRS 0.5 ppb) W THER
FRREBZMEL 7. T OfER, (WA v OREIREZ A
BE v ERL 210°CIZ LT, 16 530 6 33 ek L 7-
ETA, PERIEHIDE S 15 210 » TREBROEEZRIE
T 2ERABED bt Fie, TG v AT B8
I, BERELCE AT BT Lk - T, BERBOBIFEI K
HBRFLINIcis 5 2 05388 bz,

(6) EERO®LEHT (6EFT) WBWTRRBEY ) v L%
S 12ppm GBREME) & L-7 R IV VERAEHE 5
ppm RO L e ARBIE e v 2 E BT L, HRMES
i (BRHBRA 0.5 ppb) 2 H W CEGERBE 4 HIE L -
EThH, NYHORRROBEGEIBRHBARLIT TH -
7z,
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