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Development of Canned
“Rice-Gruel and Zousui Drinks”

Daizo Mori, Mivuki Yasufuku,
Yumiko Inada and Hidehito Takahashi

A new type of canned “rice-gruel and zousui (rice-gruel with various ingredients)
drinks” was developed.

Recipe is as follows: One part of polished rice, 18 parts of seasoning solution and a
small amount of various ingredients were packed in a can.

After seaming, the can was sterilized at 121 T for 30 minutes at 4 rpm then cooled
with water at 4 rpm in a rotary retort.

When acid ingredients such as pickled plums were packed, pH was adjusted at
4.7~4.9 with sodium citrate.

In such case as the canned “rice-gruel and zousui drinks” were kept warm in a
vending machine, they were necessary to be inspected thermophilic bacteria on
various ingredients and to be evaluated changes in the qualities of the canned “zousui
drinks”, during storage at 55~60 T.

Key word : canned drink, rice-gruel, zousui, rotary retort, acid ingredient, pH,
thermophilic bacteria.
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1. KEFROBE
KEEROEIEG %, K1 L, EHEE10, 15, 18, 20K U258ic Liz:38% J2007 5 A
T L, TOREAZHE~.

2. KOWDLERBAIE

1) koMb LWL > T B HE

J2007 5 £ pEK10g Zi5, OTHOER LM TLMA190gic L, Hbichiins. &
Wity b FTI121T, 30531770
(1) WPFBEE - WA, MabciRE), MiEs b5 2 5% 5k

BRIV b v b TR - BEEIT, TORMEERONIESM %, BHEITLIE 240 £60Cic, R
hl A T v—2C, [AER DRI ENCI60REMTET A 3mD Y 4 A 2 — o T - 1.
(2)EI=BET - Wk

BOKEIEB A IV, L b TR R IS & B 20 h S R, RSB A s
WALl Fie, TORNEEE - BHPIABROhTERRED L 5 K2kl % 53T h, 190g A D
Oz & Bk E AR, BREREZ121T, 3050 L, A Kb Epc kit @b ¢ 5 rpm CElEgE
SRl EOBE » HEHPOKROBRHEZ L L PO EBALMEL, FRATIUY L.
2) i[Ol o Bt

BIIKEHERS 2 B - BET A L 20, FalcERAN~<% HINT, 121T, 305 &
L, £oOWoEIE % 2, 5, 10 R0 20rpm = LTH L 7=,

3. FEMKR
1) Afhotrsit stk

BE, BAN, MR E K1 g $0oHLY, FETGCHEMAZ100mA R, 100T, 1047 m#aE:, 55C
THE L. #FRBHC>WTS5RTSfT-7. $1:, DTA ¥5omic L60.5g # Ah, 100T,
105 nzatk, < br VIl 2¥OCEL, Bk LT55T e L 7.

2) C. thermaceticum = Y. % BRIk
(1) C. thermaceticum O ¥ERGA%:

AP o i« 0OBMIFR E e 5MERFET S 2 H 2, BBEDOIENITHG C.
thermaceticum D% B3I 0, 1x10%, 1x10°, 1x10* i /fd#fli L, 121C, 30%, 5rpm
TRMEBLR « BiHD L BBt 2 B L, 55CC4 BRI LT+ ORT 2 M ~i.

(2) C. thermaceticum (= X Wbl 13- 2 BEREENIEE = 2 5 v (SE) D) it

SE (ZZEPM p-1670) % 0, 500 %5 &0 1000ppm ¥ L 7= B afkfhiz C. thermaceticum
OffF% 0, 1X10', 1x10°%, 1xX10°8{H#EFi L, 121°C, 30%, Srpm T « HH L THH
kRIS 2 Wk L, 55CC4 MBI LT DR 2~

4, kOF T ICRIET pH OZE

J200% 7 Aificdiklog# A, 7T vEE# 0, 0.06, 0.045, 0.035, 0.025, 0.02, 0.01%
WL icBkCcalit 2190 g i L, #ERitL, 121T, 3047, 5rpm T « i LT Bielmas
U L. 2o pHIX, %4 pH6.5, 4.0, 4.3, 4.5, 4.7, 4.9, 5.3TH 1.

1) B EOMEIC I+ pH 0%

#rpH O BIBHEHRRE X SR THEL, 2 » A ToORME 2 B RIS (MR EFEWUDVL-
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BITiZ) TlE Lic. MESRMEE, v—2—@BL7 X7 2—%{7-Na5, BIEEEE1.5rpm,
B E30C TfT - 1-.

2) BEHE KRR ORI X IF 3 pH O

KR OWREEIE L, % pH ORBREHEZEONEHA200A DO KT 22 o Tiebid, St
e, HRAI e B2 JSE L Ao,

3) BBk TTR O JE

RO TRt %2 SOMOGYI-NELSON £ CHl5E L 1=,

4) BEREOXRBOENCEIET pH ORE

TDTHWIETFHAREE (B, B) ZW->7kBZ 1RNAR, 27 vECpH %M Lo 1
iz, BT, 121TC, 1057 MEBHEOKXOK X X2 - 1.

5)  KPIoilkT- Sy

pH3.5K V6. 01 iM% L 1o 4B 1l ©121°C, 105 MEAE O KR OMINi %, 2 9 4 4% %
VBRI S (SEM) C1000f% THERE L1-.

6) BIIEI OB O HEE I BIF 3 pH DR

BRIMESCBL T ¥ 7 2 =%, Na5o—2%—7T, pH4.0, 4.3, 4.5% TOIEH,
[alp; % %0.6, 1.5, 3.0, 6.0rpm<T, pH4.7, 4.9, 5.3, 6.50 HEEKKHE, 3.0, 6.0,
12.0rpm THIE 2 Q05 L, FEEh R 2 VR L fe.

7) BEKEOMILE (afbfE) EEFS pH OME

iRk L72pH 4.0, 4.9, 6.50 BB O KFIDa bl % 7 I F—H  TNTFF—H D CRHE L.

5. MRREMESOFEPOZE(L

HE A D MUCIEHERSE, J2007 5 A{HICEEK10g, WM 7L—2 1 g% AR, WREK0.7%,
f£440.4%, 27 = VT bV 7 L0.08% ML ERTERZ190gicT 5. Fha D, 121
T, 3047, 2rpm TRIEZBEE « AL T8 Lis. Fh260TIilre L TREBEE L A i~ 1.
BEA D MEIKEHESSE, J2007 5 AfRICEHEKI0g, WikkE7 L —2 1g, BA0.5g # An,
MREFH0.7%, B0 4% WM L AR TLR%2190g 2T 5. Fha%E&», 121C, 304,
2rpm THEMREE - HHEI LTRSS LA FRZ260CIio L CTRRIGE(L 2 1~ e,

WIRF A D MEEKRHEGSE, J 2007 7 A4micdik10g, WEtRWIkT0.7¢, JEA0.5g % An,
HRFH0.726, 0. 4% WM L R TRk A190g o T 5. FhaEHD, 121T, 304,
2rpm CEMEETE » WAL TG L7z, 2R 260 TIols L TR 2 g~ e,

R EE R

1. R&EFHOBE

Table 1 IR EERDUIGHF L. BHEORMOKEEROBIGIE, ‘5D HiX 1 ok
5, “Laad’ pik 18K 7, S5 k1 MIc K108, ‘=480 k1 iz kls
Bedbh, il ‘B»® EHbATWLDIR ‘@5 & ‘Eand Thry. Lil,
FUY 224 7 CREDLEDEEMULD, HEIHRBTCHLE L L b,
O, K1ixL, ER*10, 15, 18, 20, 258z o Bk A2 MG L, OB
HEEML, TORR, K1Hix L, EEE10, 158ic Lics T3EAE L, knErd
MBS, 24 7ELTRBLTW D o7, i, HERP20, 25FicT5 &, HEMEL,
KB LICWRELTLE . —%, HEERZI18H, A J200MHIck10g AN, &M%190¢g i
LIChbDARERED /AT 7 A N, HESEEOBEREAHE CoBaribE LTV .
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Table 1. Ratio of rice to water in canned® “rice-gruel drinks”.

Rice: Water Sensory evaluation

1:10 rice grains did not flow out from can

I 15 rice grains were difficult to flow out from can

1:18 consitency, and ratio of rice to water in proper degree
1:20 rice grains rapidly flowed down

1:25 total rice volume was too small

* Sterilized at 121 C for 30 min
J200 g can

2. KOWDEMESIE

B CEIOIEN R L 0, K2 bodfEni-b &, BH - BHITERS
WCHEESREFEL, BIEWICAET LAY, MRE - TR ESHT 5. B0 & L i
LT« W D LknRic ke bili T B, T ®, FOMAHEER WL YT A
Bim o T L.
1) BEETROMAHER X ST 5 hk
(1) fEah 2 i TR - R, mESCIRI)CRES b5 2 5 05k

WA THE - B LCHE, REPRIES 5 2 TEOBMOAER A LT 5 -0 0N LS Ko
RJE% Table 2 Wi Lz, WEMREENA0TC EEL oD &, ThUBIRDPEEY 52 THRD
Mipthski, Lo L, WHERER60CREE I Lick &, JREEENCBIR L <, RIEGRE2 I

Table 2. Treatment for preventing rice grains from caking in water
in canned* “rice-gruel drinks” sterilized in still retort.

Temperature Condition of treatment Sensory evaluation
of canned Vibtiant  Pavolution? (condition of rice)
() (sec) (times)
1 60 30 3 rice grains were caking
2 ” ” 5 rice grains were slightly caking
3 ” ” 10 good condition
4 ” 60 3 rice grains were slightly caking
5 o ” 5 rice grains were slightly caking
6 4 # 10 good condition
7 40 30 3 rice grains were caking
8 " #” 5 rice graine were caking
9 ” ” 10 rice grains were slightly caking
10 " 60 3 rice grains were caking
11 # ” 5 rice grains were caking
12 4 ” 10 rice grains were slightly caking
13 35 0 0 large cake of rice grains, did not flow

out from can

' : Time of vibration by vibrator
? : Time of revolution by twister for end-over-end rotation of cans
* : Sterilized at 121 C for 30 min

:J200 g can
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[EIZ360REMIR EH AR EIMD YA A 2 —10E 15 3 & 6 DNMAT 5 Z & THROMHRE,
EHEER W RS A sk e,
(2) fRab%x Al S A S M0 - BHT 5

Tl A% T J 2004512 PE2K10 g a5, OTOEREZ ML TERM*190g1c L, #H I Bghd,
%L b bTI21C T304, Srpm THRIER S €A S MAMERE - HE Licboll, ko
<, BEOKEND D BBHMEHEEMNRL. 1, ZORIGSE « BHhOREBOhTER
EDEH T BWHERT O, 190 g A D OMGETHEERE « BHhOROBHEEEL, FIi
% Lic. Fig. 1 IR &R S ARLMHEER U kv bPICIRD fF 0720 IES, Fig. 2121 b BN
CERZ ANTIEZER S B2 LARIES, Fig. 30 ZEMMA205 L 1o - 1R E%, Fig. 4
R« WA DO LV b b BKABHE S hiciRIES R Lic. 2 OE, GG ih 120
W20, KREZEHRICHE ST, EhOTEhi hli< BEIL, kAEOMEEG LTV, B
KR D204 LA EREB T 5 L O T LTWick bR A Z &0 h ot C oMk % &
Ty 7 YRERLUTHESRR o fcledkiz@ - < D kb FItBB L, = OREAEEEEAD
ph VT 121TC3045, BEEHEE L, [EE LA SBT3 & kOO oy BIEA0E
HR T e, BRERRIA 205 LA ERBT 5 L WO HR L TUW kb MR L 2 LB ot d
T, fhabOREKIE305 0 L.

Fig. 1. Condition of bottled rice grains Fig. 2. Condition of rice grains in bottle
in water before sterilization. immediately after rotating.

Fig. 3. Condition of rice grains in bottle Fig. 4. Condition of botteled “rice-gruel
just before finishing of sterilization. drink” after finishing sterilization.
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2) BBl OB

[elfE 5L % 2 & TR IRHE S 2 B L L NEY OFFIi% Table 3 1R Lic. TORE, 2R
Srpm TEE & 7000 H BE - AH L Iab, KOMpHET, 7r—s—dRL LRk
fz. L& L, 10rpm THEEESEz6 O, LR A L, 20rpm TRIfEZE 5 S oo
fo. £Ofz, BRI 2~5rpm THEZMIE S S HE8E - BT A 2 Lok b B kibik
HEENBLETE A &0 h ot

Table 3. Influence of number of rotations on quality of canned*
“rice-gruel drinks”.

Number of ;
3 Sensory evaluation
rotation
(rpm)

1 2 Rice grains were not caking, no rice paste odor
o 5 " 4 ”
3 10 # , slightly rice paste odor
4 20 ” , distinctly rice paste odor

* Sterilized at 121 C for 30 min
J200 g can

3. WEHRR

1) Hpehohf s ikt s

B UHRSEMERSE, & v b v X —3HGe T 5 o b BRI I X 2 B M oGELH 5 .
D, HHEhsEFLbNDEE (EH7 Vv—2), R, #EsBhc DU T2 2 3
~NPcfE % Table 4 1075 Lz, £ ofiR, &, RAG, JskElo 3o 5 b, skkhc b2 4
OIS E LT e, 2O &2 BERE L0, St 79 » vy o —oRiEcH 5
B. coagulans T -1z, T O45HE O EE 2 Table 5107 Lz, FOY, M#ELFRE &
e, D2 . 30RETH - 20T o5rpm OEIETROBAUEAS, HELL L
fev b OB DO TI121TC, 3047, Srpm ORI G THRARHERE 2 B Ui & & o RN
FUE LI EZAFAI26TH 1. 201w, fE, RATROTEEREAA - T BEEA D MK
FHESOREE LTRETTH - 1.

Table 4. Detection of thermophilic bacteria from various

ingredients.
Ingredients Media
mTGC DTA
Salmon 0 0——-=-=
Sliced tangles - ———— 0 0

Seasoning AN N 1 0




Table 5. Heat resistance of thermophilic spores isolated
from seasoning (115T).

Heating time

Survivors of spores

DI.IL

(min)
0 2.6%10°
2 7.3%x10°
4 3.6x10* 2.3
6 7.9%10°
8 9.8x10?
10 2.1x10?

2) C. thermaceticum iz x. 5 25 Wbl (-

(1) C. thermaceticum O R

C. thermaceticum O 1% B HCERC BERL L T O 4 e % N~ 7o K5 U % Table 6 i L 7o,
C. thermaceticum ORITEH 1 X 10* {8 /{HLLF O & & (R1505570 1 45 b AW L e - 1e.
FEBOOHI 2 BB » TEMCREA < £, 1x10 /64580 L 2 (i 12150 b 10/ L, 28

MeRI26.7%TH - 1.

(2) C. thermaceticum iz & 52 MBh (ki %4 % SE O n%h
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LiarL,

C. thermaceticum OFEF I 5 - DI SE 28 LT L1854 Table 7 ik L1z,

Table 6. Growth of C. thermaceticum in canned* “rice-gruel drinks”.

Number of spores

Number of spoiled can

Spoilage ratio

(per can) (can per 150 cans tested) (%)
0 0 0
1x10* 0 0
1x10° 2 1.3
1x10* 10 6.7

* Sterilized at 121 T for 30 min, 5 rpm (F,=26)

Table 7. Effect of sucrose ester of fatty acids (SE, p-1670) on growth

of C. thermacelicum in canned*® “rice-gruel drinks”.

Concentration Number of spores

Number of spoiled cans

Spoilage ratio

of SE (ppm) (per can) (can per 30 cans tested) (%)

1x10! 0 0

0 1x10? 0 0
1x10? 4 13.3

1x10? 0 0

500 1x10% 0 0
1x10? 1 3.3

1x10° 0 0

1000 1x10? 0 0
1x1032 1 3.3

* Sterilized at 121 C for 30 min, 5 rpm (F,=26)
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Table 6 @ %: & [FIERIZ A 1 X 10 H /L T D & & (2 SE OFHEIMOAT I b T4
Lo fehi, 1X10° /LA Eic i 5 & SE #5004 1°1000ppm #40 LT 43046+ 1 40 L,
HEHRIT33RTH - Te. BB OL YT v 7 vhi S W ihodE, SE O FT 5 7
B, HKAEHEE QWM 2 5 AH I Z Oz LA HROD e Wb OIS 5080 5 .

4. ROF U T UICRIET pH DFE

1) BBHHOKIE I RiFT pH 02

BWORAME LTS XERATLEpHAELS kD, 208, pHOML T L 5 BiBOLEEE
OFEBFAE{L% Table 8 iR Lic. KEER, pHS5.3L ET#<, pH4A.5LUFCit€h 1. pH
4.7, 4.9TikZ OB OKEE 2R L.

i, BRTEMLLE &R, EEPICEER LR OB %R L.

Table 8. Influence of pH on viscosity* of canned "rice-gruel drinks”
during storage at room temperature.

Viscosity (mPas)
pH 0 7 days 15days 1 month 2months
4.0 12.7 18.9 24.8 29.6 43.1
4.3 17.8 26.2 25.6 39.8 38.1
4.5 20.3 30.7 41.3 bl.2 75.6
4.7 28.5 40.2 52.4 1T 2 131.0
4.9 30.9 45.8 60.4 74.2 102.6
5.3 120.0 124.7 2ok .1 211.9 351.9
6.5 224.9 270.2 308.4 >400 >400

* B type viscometer, rotor: Na5, shear rate: 1.5 rpm, temperature: 30 C.

Table 9. Influence of pH on sedimentation velocity of rice grains in
canned “rice-gruel drinks” during storage at room temperature.

Sedimentation velocity of rice grains
pH 0 7days 15days 1 month 2months
4.0 15 sec 30 sec 25 sec 25 sec 1 min
4.3 15 30 30 30 45s¢ec
4.5 20 30 40 50 1 min
4.7 25 35 1 min 1.5 min 2
4.9 35 50 1 1 2
53 1.5 min 2 min >5 >5 >5
6.5 >5 >5 >5 >5 >5

2) FIBHEIODKAL OB FE - B 3 pH D%

BIGIEO KR DULREEIE % Table 9 127k Lic. KR OWREREEE & pH HHE < 7 50§ - Tl
<l b, HEOWE &AM pH5. 3L, LTt <, pHA.SLAFCit <, pH4.7, 4.9Tix+ 0
Rl & 3B Ic i, £ & EOKORME Fig. 51075 Lz, pHA.5LL F O b O kol
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pHG. 5 pH5.5 pH4 .9 pH& .75 pH4 .0

pH& .5 pH4 .25

Fig. 5. Influence of pH on sedimentation of rice grains in canned
“rice-gruel drinks”.

PavhE <, pHAR LA TAEL EsThnte. 2O Bk, pH HHEWL & K25 Fe 4y
Bl LTl nhed EFHr bnt.

Fho, pHAME S 702 EREDET L TROUEEE A EL LB 2 D0 h - 1cDT, 2D
WeW bt %128, pHOR 5 BBHEORE D& TCHE 2 N5E L2 &5 1L % Table 102753 L
7o, BWOPpH MK L B> TREITERAZS > TWie, 2o &k, pHA L& B
Eo 7 v 7y K a2, KT eLicbo s sht.

3) BEE O X OB Bz 3 pH O

K OBRIC BE+ pH OB % Table 11 ik L1z, kOBENIE, pH3.5TIHEX, e b
HEIVEHET, A0 L2 L RET2HEREEN LA, Lo L, #2500 Lol bicw &
B Lich o, Zo& 20 pHI.5RUE.00 koKL FHigss (SEM) 051
Fig. 6, Fig. 712/ L1z, pH3.500 i ~, pHE.0 TRl A E SN LTV A E 0D -
p

Table 10. Influence of pH on formation of reducing
sugar in canned “rice-gruel drinks” during
storage at room lemperature.

1 Reducing sugar (Maltose)
(pg/mo)
4.0 496.5
4.3 423.1
4.5 349.8
4.7 331.4
4.9 270.3
5.3 209.2
6.5 209.2
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Table 11. Influence of pH on rate of swelling of rice grains.

Size of rice grains Size of rice grains Rate

pH (before heating) (after heating) of swelling

length (mm) width (mm) length (om) width (mm) length  width
3.5 4.95 2.85 7:25 3.50 1.46 1.23
4.0 4.95 2.90 9.50 4.30 1.92 1.48
4.5 4.85 2.80 9.30 4.00 1.92 1.43
5.0 4.60 2.80 9.45 5.06 2.05 1.80
9.5 4.85 2.75 10.70 4.75 2.21 1.73
6.0 4.65 2.85 9.80 4.55 2.11 1.60

Rice grains and buffer in TDT tube, heated at 121 C for 10 min

o o
3 [ ey “
.’-.’.‘.'P_ (m-
Fig. 6. Scanning electron microscopic photograph of tissue of rice
after heating in buffer solution of pH 3.5 (x1000).

Fig. 7. Scanning electron microscopic photograph of tissue of rice
after heating in buffer solution of pH 6.0 ( % 1000) .
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4) BWKE ORI O TR RiEd pH OB
TYTYEFEGMBLTHEL LI L &, FOROHBHIMGEIIIHE=2 — b viliB2RTH, Fv
TR DI ol b, MBAREr s E Eil=a— VA RTEES5WERLHLY. 20
To®, pH Otz L A 3% Fig, 8 1R Lic. WSROI pH4. 5L FORE, =2 —
bYIRENCI G R Lch, pHE.3 ETCRIE-> &0 Licdk=a— b vHiBEE 2R L,
pH4.7, 4.9TRZDOFHOMBEZR L. DI &iE, BEKEO pH BMEL 7 B 1I0fE - T,
TYTYRFREGFATHLELEHTEH LT W LR LT e,

¥ 72, pH4.SLL T O BIAEHEE 2 BIRICHR LTE < &, 1 AR TREMN AL D o & it
H5. EDFEARY, TV 7Y OERCIADTEEWAEE L, IFEbD a {LESNE L&
% Table 12 1Z/R L. ZO&E, pHCBfRE <, IFiE 2 0 BT 1315100% o {LDRIER 1 -
T

LLEDOFER D G, MEOMRMEI 2R T 285813, HEDKOME S Lo & &, Bk ARK

120}
6.0
pH4, T
PH4A. O
3.0

—~
B
5
=
2
2
L
3
&
’“‘ aw}l‘ ] PH3. 3 pHo. 3
1.5 1 s-n45
|
v-s-iw
100 100 600 800 lo00

viscosity(aPa+s)

Fig. 8. Influence of pH on flow curve of canned “rice-gruel drinks”
(supernatant) .

Table 12. Influence of pH on degree of gelatinization of rice in canned
“rice-gruel drinks” during storage at 5 TC.

it Degree of gelatinization of rice
p

1 month 2months
4.5 95.7% 100 %
4.9 100 100
6.5 100 100

LHpHT, TE&ALZTMEV pHA.7~4, 9B ¥ 2 LN B - 7o,

5. MERBREHEZDOIFEPOZLE(L

BWROMRBEHERS IR » b Ry X —HSIC T 5 -0, & KT A b Mo e s >
WTE0T T 4 MR L CRSB b2~ Ao, A D, A, AT A D MR ORI L
% Table 13, 14, 15 =R L.
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HEA D HERSORNI R i pHIZS E L Lisdr o To S EE IS T Lic, 251 4 8B Td
1.60L iz EBTE Lish -1,

BEA D HERAEHY, pHER ORI S RLET Lz, a5 4 BEETH1.67& G ST
Lt i,

BT A D HEREKEHE, pHEOKEIET L. B0 4 BHEBIR3.09E 00k E ko1
BATARWC DA REMCIE S E D ER bR h - 1.

Eie, WEhOMRMEHETS ORI, pHOREDETIZ A2 b 5 360T, 4 ML
THBLEEE LB ELENh -1,

Table 13. Changes in quality of canned “rice-gruel with pickled plums
(zousui) drinks” during storage at 60 C.

Storage Net Vacuum pH Viscosity Color

period weight

(week) (g) (cmHg) (cp) 1. a b AE
0 190.7 28 4.65 91 34.18 -0.02 =17
1 192.8 30 4.60 60 34.86 -0.49 -1.47 1.77
2 194.3 24 4.56 58 34.45 -0.42 =1.04 1.18
3 192.8 23 4.51 48 34.06 -0.61 -1.02 1.19
4 190.1 32 4.57 39 35.20 -0.61 -0.44 1.60

Table 14. Changes in quality of canned “rice-gruel with salmon (zousui)
drinks” during storage at 60 C.

Storage Net Vacuum pH Viscosity Color

period weight

(week) ()  (cmHg) (cp) L a b AE
0 192.4 30 6.13 176 40.73 -1.94 -2.38
1 193.0 31 6.10 144 40.40 -1.66 -1.81 0.74
2 195.3 31 6.03 135 40.17 -1.73 -3.54 1.44
3 194.3 32 5.99 112 37.67 -1.69 -1.34 2.13
4 195.8 30 6.04 115 39.72 -1.78 -1.04 1.67

Table 15. Changes in quality of canned “rice-gruel with mentaiko
(zousui) drinks” during storage at 60 C.

Storage Net Vacuum pH Viscosity Color

period weight

(week) (g) (cmHg) (cp) L a b AE
0 188.5 31 6.06 232 41.43 -0.62 -1.24
1 190.6 32 5.95 154 38.95 -0.66 -1.12 2.44
2 196.4 33 5.89 156 39.23 -0.66 -0.94 2.21
3 196.3 33 5.84 123 38.31 -0.75 -0.57 3:19
4 190.5 30 5.85 116 38.59 -0.83 0.01 3.09
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FU Y224 7DEH, MRKEHETSEL, KEEROBIAE, K1 MIERISHREHH L T
Wi, KROBOARPS LI, T TR - AL, HoiRberEseTpiik+asdn,
HOKIMEREE A T, MRS RSB - BT 2B RA S ote. oy by H—3)
BT 5y, AT 5 MM SOHRERENOF « v 2275 L EE D 5. B0 LA
BEER, 7xVEEF MY Y LASTOH 24.7~4.9RIEICHET 5. AT 5 Ak -T2,
Hoy bXY X —TORFBPICRHEAD ST EL0L 55000, HRTHELTREABTLLHENS
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