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STUDIES ON CANNED APPLESAUCE-][
CHANGE OF THE QUALITY DURING STORAGE OF CANNED APPLESAUCE

Daizo Mori, Masakazu Oku, Miyako Sato, Yoshio Shimoda and Zenjiro Sawayama

The present paper deals with the change of the quality of canned applesauce during
storage.

Canned applesauce containing 80 mg% ascorbic and/or erythorbic acids added were
manufactured from “Kogyoku”, Jonathan and was stored at room temperature.
and the change of the components during storage was examined. .

(1) Approximately 80% of ascorbic acid added remains after storage for 12 months,
and 70% after storage for 18 months (Fig. 1) .

(2) Approximately 50% of erythorbic acid added remains after storage for 12
months.

These results indicate that the decomposition of erythorbic acid is faster than that
of ascrbic acid (Fig. 1) .

(3) Tin and iron were found to be contained in the amounts of 80-100 ppm and
5-6.5 ppm, respectively, after storage for 12 months, and 100-130 ppm and 7-9 ppm,
respectively, after storage for 18 months, indicating that internal surface of cans was
not corroded significantly (Table T. H, I, V).

(4) Two to three mg% of hydroxymethyl furfral (H.M.F.)was found to be contained
after storage for 12 months, and no significant browing was found(Table VI, VI,V IX)."

(5) No other changes of hue were found of the products both with or without
the reducing acids (Fig. 2) .

From these results it is concluded that:

i) Ascorbic acid, which is added to diet foods or baby foods. remains after storage
in sufficient amounts. Therefore, ascorbic acid can be used for Vitamin C-strengthe-

ned foods.

ii) Ascordic and erythorbic acids give no significant effect to prevent browing.

iii) No significant deterioraton takes place during storage of canned applesauce.
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Table I Preparation of canned applesauce samples.

P

Y

mL. ¥

|
|
|

5001 Brix Sugar [18% S¥rup|Ascorbic [Erythorbic/,,. '
Apples | Pulp | (pyiny | added | added acid added |acid added Manufacturei
Cont. 64 58 53958 jom | 5.2 kg 6.4 1. — g - 198 cans,
No. | 33.4 | 2.5 10 2,6 3.2 25 — L 95
(80mg% )
No. 2 34.8 | 6.7 10 2.8 32 | - 25 92
. (BUmg%)
"No. 3 33.5 | 26.7 10 2.6 3.2 13 13 96
- . (40mg%) | (40mgs%): :
Total | 165.7 | 133.1 13.0 16.0 38 38 481
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Table T Change of the quality during strage of canned applesauce
containing ascorbic acid added.

After storage for
| day } month } 3 months ’ 6 months | 12 months | 18 months

Content ) gl au 316 ng | e 314 319
Vacuum cem/Hg 19 27 26 |23 2 20
pH 3.22 3.96 3.2 | 3.15 3.21 3.28
Viscosity cps| 4100 5350 6190 5220 5520 3550
Brix %) 181 19.5 8.8 19.3 | -19.8 | o19.4
Acid (as malic) % 0. 45 0.55 0.51 0.57 0.58 0.59
Brix/Acid o424 35.5 36.9 33,9 3454 32.9
Moisture % 79.5" 80.0 79.9 . 78,8 79.3 78.2
Ascorbic Acid mg% 80.0 5.6 75.0 72.8 66.6 57.8
Sn _ ppm 19 ‘ 64 63 83 84 116

Fe ppm — — L ) 6.5 9.1

TAan ey BB XORMRIFEERLIcDH Table | THB.
1BHARTHLHEEEZOMANAE ERABOLLIRRS AL, 1. _
TRINEVBERIRACMAL LI, 127 8%T66.6mg%, 184 J11% T 57.8mg% & BiNE D
83%. T2% LEVWREREZRL. MILARE LTORMIRRTIHB2EELS. o
$Hiz1 A AR TOPPMERIML . DIBFHO GRS 555, 184 % T b 110ppm & 55 BIEEIC
NARTREL 7. X S
HLPLEMUAA, 187 AHTS 9. 1ppm & BAZED S NI o1, |
B DO THME LA BEN AT v+, EHOBRRODDEh 7. OKME LTBH
HESHOMEL, To7 vy —20E5UKTOMO DI RN TH ~1-MmEEZ B, HE
IZ2WTERAY 7 0 =T KED Luh %D 1220°C TR L 72 854 300 HRSRL = TZALI2 151 A8,
30°C, 3T CTHET 2 LRAMICETTHLEEL TS,
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Table I Change of the quality during storage of canned applesauce
containing erythorbic acid added.

After storage for
{ day | month | 3 months | 8 months | 12 months | 18 months

content gl 313 315 321 317 313 318
Vacuum cm/Hg 19 28 28 23 22 19
pH 3.98 3.98 3.13 3.20 3.923 3.25
Viscosity cps| 4350 8660 7110 6150 6560 4930
Brix % 20. 4 20.8 20.6 20.8 21.0 21.0
Acid (as malic) % 0.49 0.58 0.53 0.57 0.61 0.62
Brix/Acid 41.6 35.9 38.9 36. 4 34.4 33.9
Moisture % 79.4 8.9 78.9 78.0 78.0 7.7
Erythorbic Acidmg% |  71.0 69.2 66.0 - 39.0 38.3
Sn ppm 19 61 59 84 100 127
Fe pPpm —_ — — 4.2, 6.4 8.1

Y YA yBRTILNEY, Yourgai? ORGLFEHRICT R a0 B B LD @M<, 80mg
HBRINLI-bDHM12/B#T 39.0mg% ., 181 AHT 38.3mg% L0 FIHRDEBERE LARILD

-7z

512187 A& T 127ppm, &b 8.1ppm & WM LI MRIMNC L AT A 5 7.

Table ¥ Change of the quality during storage of canned applesauce
containing ascorbi¢ and erythorbic acids added.
After storage for
I day | month | 3 months | 6 months | 12 months | 18 months

Content g 316 317 319 315 316 319
Vacuum cm/Hg 22 28 26 21 20 20
pH 3.28 3.29 3.17 3.15 3.28 3.28
Viscosity cps| 5350 7130 7890 6560 7440 6810
Brix % 20.5 .20.3 20.0 20.6 21.0 20.7
Acid (as malic) &% 0.46 0.58 0.54 0.59 0.60 0.62
Brix/Acid 44,6 35.0 37.0 34.9 35.0 33.4
Moisture % 78.6 79.0 79.3 78.3 77.1 77.9
AsA.+ErA. mg% 76.0 75.0 67.5 — 53.8 47.7
Sn ppm 19 70 65 108 96 17

Fe ppm - - — 5.1 5.3 7.1

Table |, T &REBZAELLE, SBEOFHLZEDSI LT
TRAINE EEEZY YA YEER 20mg% SR ML bOM127 A TREAG¥TS5.8
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Table V Change of the quality during storage of canned applesauce.

| |

After storage for [

| month

| 1 day 3 months | 6 months | 12 months | 1§ months

Content g 314 31 313 312 312 317
Vacuum cm/Hg 22 28 27 25 25 22
pH 3.26 3.23 347 3. 12 3.23 3.30
Viscosity cps | 3850 6160 4990 4430 5290 3960
Brix % 18.8 19.2 18.8 19.8 20.3 19.0
Acid (as malic) % 0.43 0.51 0.47 0.48 0.55 0.53
Brix/Acid 43,7 37.6 40.0 413 36.9 34.5
Moisture % 80.3 79.6 80.8 80.0 79.4 79.5

| Ascorbic Acid mg% 1.7 1.3 1.0 .1 1.4 1.7
Sn ppm 19 79 76 82 77 102
Fe ppm —_ —_ — 3.2 4.9 6.8

WRINK D RRST ORIGE(L AR Lf:bﬁf Table' V Tdh%. thMt%zJ:. mEOHLEES

NiEh ot

100

Remaining ascorbic and erythorbic acids

1 3 6 9 12 138

Storage period - (months)’
Remaining ascorbic and erythorbic acids after storage of canned applesauce.
i— 'ascorbic acid added

Fig. 1

~——n ascorbic and ‘erythorbic acids added
>——¢ erythorbic acid added
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Table VI Change of color during storage of canned applesauce

containing ascorbic acid added.

RIZHFRK, =)

After storage for

| day | month | 3 months | 6 months ' 12 months | 18 months
L 30.53 31.30 31.33 31.80 32,20 32.29
a -~ 6,50 - 6.34 -~ 7.12 - 7.02 — 6.80 — 7.04
b 7.70 8.00 8.31 8.53 9.31 9,59
a/b - 0.84 - 0.79 ~ 0.86 — 0.82 - 0.73 - 0.73
Va?+b? 10. 10 10.20 10. 94 11,07 11.94 11.92
H.MF. mg% 1,14 0.98 0.65 0.82 3.10 —

Table \li Change of color during storage of canned applesauce
containing erythorbic acid added.
After storage for

{ day l 1 month 3 months | 6 months i 12 months | 18 months
L 31.08 |  31.63 31.30 | 3195 32. 45 32. 40
a - 6,70 | — 6.74 - 7.43 - 7.19 - 7.21 - 7.32
b 8.20 8.40 8. 62 8.80 10.00 10. 19
a/b ~ 0.82 — 0.80 - 0.86 - 0.82 - 0.72 - 0.72
vaf+b? 10.60 10.73 11.41 11.39 12.37 12.52
H.M.F. mg% 1.30 0.98 0. 49 0.82 2.61 -

Table I Change of color during storage of canned applesauce
containing ascorbic and erythorbic acids added.
After storage for ‘

| day | month 3 months | 6 months | 12 months | 18 months }
L 31.73 32.21 32.39 32.52 33.10 33.29
a - 6.70 - 6.72 - 7.51 - 7.18 — 7.1 - 7.30
b 8. 90 9.14 9.5 9,59 ‘ 10.53 10.70
a/b — 0.75 — 0.74 - 0.79 — 0.75 : — 0.68 - 0.68
VaZ+b? 11.10 11.33 12.10 11.98 12.71 12.98 }
H.M.F mg% 1. 30 0.82 0.98 0.'65 3.10

— |
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Table 1IX Change of color during storage of canned applesauce.

i After storage for
|
i | day 1 month | 3 months | 6 months | 12 months | 18 months
E L 30. 09 30. 89 31. 03 31.05 31.50 31.71
a — 6.29 - 6.37 - 7.19 - 6.70 — 6.72 — 6.71
I b 6.98 7.47 7.18 |+ 7.68 8. 40 8.44
g a/b - 0.9 - 0.8 - 1.00 — 0.87 — 0.80 — 0.80
‘ Va2 b2 9. 40 9.78 10. 14 10,19 10.77 10. 80
i HM.F mgz 0.82 0.82 1. 31 0.98 2.61 -

TAaLEVYBEHAKRK, ) vyarerygHRK, TRare vz ) /e vBHFAREX
VELEMROEHO &A% Table V[, VI, WII. IX{Z7RL 2.

WTNORS L, a/b LD BHAFECE T3, WIRMIZ KELHEZ EDHONL» -
7.

FH M. FE, OFNORD 12H7A%KT 2~3mg% TUROHELEEIEDSh i, -
7.

34 Fo.lu

e T
B emmm e e =T

.

Storage period (months)
Fig. 2 Change of color during storage of canned applesauce.
L 2——2 ascorbic acid added
— a/b 0——o ascorbic and erythorbic acids added

~——n erythorbic acid added

s a none added

Table V. VI VI. XOLME ab % 2&nr-50 Fig 2 TH5.
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