HOPE ST RN - QEIR TR IEZE T WFZEHGYS Y, 26, 51-56 (2006) 51

2t LTIV B ER R O LR O 4
— W2 WAIESIIR —
W B, e O, BRI, amm BN & KT
Browning Discoloration due to Reheating of Canned Food - 11
Reappearance of Brownish Discoloration in Agricultural Products

Masashi Asaka, Hiroshi Nakao, Yumiko Inada, Atsuhito Enda and Daizou Mori

In canned agricultural products such as natsudaidai, pericarp of natsudaidai in marmalade, radishes, corn, and bam-
boo shoots, browning discoloration sometimes occurs, For this reason, browning discoloration in agricultural products
due to reheating was studied.

The materials of their agricultural products were inoculated with Gluconobacter oxvdans or Enterobacter inter-
medius isolated from natsudaidai, and then incubated. After reheating these products. browning discoloration similar
to that which occurs in commercial canned foods was observed.

To prevent discoloration on reheating, it was important that the growth of bacteria was prevented and sanitation,
time, and temperature must be controlled during processing from receipt to sterilization,

Key words : browning discoloration, reheating, agricultural products, canned food. Gluconobacter oxvdans,

Enterobacter intermedius, natsudaidai, marmalade, radishes, corn, bamboo shoots

RO MEBISUE, K& T TREEMEA & JERESEM IHEMBBEEIELZ EHEYL 5, BUER
ey ﬁ%é# TOBENEBZHEHTHY, £ okd MHYA 3K mm,&ﬁ/Jmﬁmm,7—7v~P
Hh. FabTmoNG, HELLZLoR Gl RS DAl ORE, 22— YRFGEO & 5 T BEEN LAz o
PRI EETHTFHRERDOBIGFEEI L, Fobli THLREANOBENEL 7 L—L4A1lh T3,

I T L oAl bic > TnAh, FIT, UADPALSHHL-EZEEAE LGN

W IE R 2 a2 LTW AR 2 Al L, &8 - 8 (SHML, HplE a2y L2 2R L 0T
L7z a i 5 &, NERASE i dh Tl & i 5.
zbuuwFW%ngfahww& . Z ORI RN 2

EMTELRToMmE X DA w2 (LU IS 4) MHEIRUAE

(3, BOEEMRSTIEAEY ia e LTwbiz0, 1LHETH gﬁbf‘:?ﬁﬁ@.@@%ﬁﬁ

P D IR A B “‘)’"\J‘:. HERLE Ml Bad R o et ] L3 h 2 S0 L 2N # Gluconobacter oxy-
LALLM E A Z dans (MBRC14819%) MU' Enterobacter intermedins (al -

Z D NER L D BE_‘Q{UJI}}\!{JJH LA TlEd 13 28008 1) ZfRR R (SMA) Hiliz#daL, 30CIZT3 A

1vf»' DR T, BEEM LTI S, Ty TVoE r 74§ FHEL. Hief, WiEz/REND, MR ahikicg
CHLCHSNTVAS, LUk, Sholbhcd  EL7. TORBIEG. oxydanshi2.1 X 105CFU/mé, E.

ApA Y Ty TGS IS BTSRRI 2 i 5 & intermedius?31.8 X 104 CFU/ il Tadh - 72,
ZELZZHADRA LTV 2E80H D), K& s
2 TwS, JONBEBZIZMLTEEIRTLI A YA 2. BEICYU—LHG > RENTROMMEIBEDEIR
5 2 Witk (Gluconobacter oxydans & Enterobacter inter- 1) B3 hri5y '7"&'{'(?) ALV 00 I 1 1) 8 1 B A
medius) ORERNE 2 8L, o0l -y SIhraedi, ML 080 (G oxvdans)

# D JUHLERTaL T
# & D JCYUELTL LRERINIRAE



52 »LI fl ah DRI -

OEEHHET 1wl (21 x 10°CFU) $#8li, 30C T2 HESEL
oo TOLLAHADOIRFMIL LTEIZIED, 7Y v o 2N
ISIZ4 L L HITHBLATERZIEA, =0
T Ttk o KM R B AT
L7z,
Y= L — N Y0 oo sk i i 2 Bl B

WIAh Y5 ~6mmflcdiZ, 100CTs 457

cFrVRGH LS5 (G, oxvdans, E.
m.’:m.'uhu\? DB A | mé (i H21 % 10°CFU, #%
ANL8 X 10*CFU) 4fli, 30CT1 HE gLz, Zhats
(20, REMATY =i, 100CTISZMEL 7.
3) A L RO NN M {4t A o TEBLAER

YA a e, #1eml @YW HIZLT, 100T T60
AN, WHIL L0 (G oxvdans, E. inter-
medius) OREMHEA 1wl (N #2521 X 10°CFU, #H &
1.8 % 10*CFU) &8, 30CTIHXE L b D2 BIZiw,
KEMAT =N, 100CTI55MEL 7.
4) = 2 KO It 162 o 11 LB

i — &L, wEEf (G oxvdans, E. inter-
medius) OWEGHLA 1l (5 FA52.1 X 10°CFU, #E»
L8 X 10°CFU) $fli, 30CT1 HEREL 728, #2350,
KEMAZTE =%, 100CTI55E L 7.
5) F /3RO MR EO IR

18 ¢ itiadi ¥ 7 /7 A% YT L 72 & D258 (G. oxvdans,
E. :’mm'mrd.'m'i OEEE 1ml (BT FH21x10°CFU,
A8 X 10°CFU), k= WIZE. intermedius® 5% % 2
mé (3.6x10°CFU) &, 30CT 1 N L2, Bk

KEMATY =, 100T TISZE L 7=.

- T .
e WE N

3. %E$@]®ﬁﬁ¢®ﬂ§§ﬁ&ﬁﬁﬁﬁ) = /EHOAIR
BEHDL O%kE i 7 REHPLCIE TIE L 7.

4., IBEDYIE
FIBLZ LD A o) i & )5 L7z,

R B T ) A T (]|

Hiils v, 26 (2006)

BRRUER

1. BEICILV—LHG > RENIROMBEIBEDTR
1) WIiArisy 7o) JU)JII[“l{m“u_i‘}ﬂhA-'d-

WEMIZH 2 A A 120 12U = 4
ffrek, 3~6 JLH'f'C‘fiE;..'iiii’n#L'Can 5 HEToRE
TEBMUZ A, 6 HI2WET 5 & ok icEe
TAHLOHNYNLZ EHH D, Fig 11227 L =252
DN e m L NE R THRET 20 TIERL,
W OPDRE L Tz,

6 HOEF 2 T, YRt 512, SE5VLRLC
P 2 b LT lu.u'.&";lu'. L7z, BRIz L%
Motz TIT, MO Lzouansri (Lrayosl
DOV TWHIR "&E ) AZ, il L 22 RIS (G, oxydans)
AR, KEAEHe, BEANVILRLT I 2 L 7e o UR 2 sk L
2. TORIMEFg IR L, WAL ZZAM2 2
WIS AL L7228, BIERR i 2Z L d - 7.

UAHMA L T v Tilthiak o -He 7 Wikiz, K% 20
W& =200, SR OM L Ll A s L I=2H
ARG LYy TINIE 2Rk - 704 ) LT DL LTk %
WL TWA,

Fhl, SR B LSyl Lotiic B LGl
L s, ENINY "~~45H'[-- A Lo am e i 2
EDHMELE. SO Eds, KBV o6 Bl2BE
L7z, SHEISI L 220D - Rt S BiH E TORNIZH
LNANRATA D, JE1T L, ROZRTEE TIAVER X i, {Hado
B LR C ORI & o TRZ MBS FASOE L THElo
PHOMEILEI L 22 b O L HET 2. AKWEHED BT
LRI LC259r b -7 I USRS TS,

CORENEE, ENINRARL 2 v k912, 4
PRI o 2 20k - TR L, BT ofr ke
WAL E L LI, TEDZAFMRDCHEMI A0
A2 2 LT A,

Z D H iGN

Fig. 1 The browning of canned natsudaidai

Fig.2 The symptom of narsudaidai inoculated with the
isolated bacteria (GL oxvdans) .
: uninoculated

Left and center @ inoculated, right
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Fig.3 The browning of the pericarp in the marmalade.
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Fig.5 The symptom of pericarp in the marmalade inoculated
with the isolated bacteria (E. intermedius) .

Left : before heating, right : after heating
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Fig. 4 The symptom of pericarp in the marmalade inoculated
with the isolated bacteria (G. oxyvdans).
Left : before heating, right : after heating
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Fig.6 The browning of canned radish.
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Fig.7 The symptom of radish inoculated with the isolated
bacteria (G. oxvdans).
Left : before heating, right : after heating
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Fig.8 The symptom of radish inoculated with the isolated
bacteria (E. intermediis) .
Left : before heating, right : after heating
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Fig.9 The symptom of corn inoculated with the isolated
bacteria (G. oxvdans),

Left @ before heating, right @ after heating

Figd1 The browning of canned bamboo shoot.

Left: Normal, right @ Browning

Fig13 The symptom of bamboo shoot inoculated with the
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isolated bacteria (G, oxvdans).

Left @ before heating, right © after heating
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Figld0 The symptom of corn inoculated with the isolated
bacteria U, imtermediuy) .

Left s belore heating, right : after heating
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Figl2 The browning of canned bamboo shoot (half cut).
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Figl4 The symptom of  bamboo shoot inoculated with the

s

isolated bacteria (E. intermedins) .

Lelt @ before heating, right @ after heating
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Table 1 Effects of carbohydrates and amino acids on the browning of culture fluid by heating

Bacteria tested Carbohydrates Amino acids and Proteins
Achromobacter brunificans 'Glucose. Sorbose. Glycerin | Glycine, Na-Glutamate,
Serratia marcescens Glucose, Arabinose. Sorbose | \rumlm. Histidine, Lysine
Enterobacter cloacae Glucose. Saccharose |C.15;,|n Gelatine

Table 2 Contents of carbohydrates and free amino acids in foods

Trial foods | Contents of carbohydrates (%) Contents of free ;uni_:m acids  (mg/100g)
| Glucose Saccharose Gly Arg His Lys Na-Glu
Natsudaidai [ 25 6.8 10 68.4 1.6 2.4 17.7
Pericarp of natsudaidai [ 0.3 ) 0.1 0.5 13.8 19 0.9 138
Radish " 0.9 0.1 1.0 50 0.9 0.8 10.7
Corn ' 0.1 8.3 | 24 19 0.8 3.7 204 |
Bamboo shoot ' 0.9 0.1 |06 0.9 L1 0.5 0.8

Figl5 The symptom of whole bamboo shoot inoculated with
the isolated bacteria (E. intermedius).
Left : before heating, right : after heating
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