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On the Influence of Headspace and Inside Enamel of Tin
Can on the Vitamin C and Colour Retention and on the
Taste of Tomato Juice
Iwao Shiga, Itsuro Mayuzumi and Keiichi. Kimura.

Tomato juices of several varieties were packed in two types of tin can—one a plain tin can

_ and the other a enamel-lined tin can, changing their head-space into three groups, and

stored for about two years at the range of temperature from 12°C. to 29°C.

After the storage, we measured reduced vitamin C, colour and taste and examined
the influence of head-space and inside enamel of can on the vitamin C and colour’retention
and on the taste, ’

With respect to the vitamin C content, we obtained the results tabulated in the table 5,6,
7 and 8. We could not find out any significant differenceé in the colour reduction between
the two types of can and among quantities of head-space. Some bitter taste developing in

the enameled can was observed,
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@ o @ 5 | 28 |(Gross head |(Vacuum | (Juice P H  lReduced | (Trans-
(Group space(m.m.)]|(in inches.)] (gms.)] |ascorbicacid)] mittance)
(Type of can) | of head- i Y | ] | 8 ¥
: space) (aver-| . (aver- (aver- (aver- (aver- (aver-
age) age) age) age) age) age)
4.0 2.3 319 - 4.40 27 75.7
i i o A| 4.0 7.0 318 | 4.30 22.5 | 74.8
L 4.0 4.0( 7.9i 57| 319} 319|4.33}4.34 223 225| — 753
4.0 0.5 319 | 4.40 | 21.2 | 76.0
(Enameled) Al| 4.0 4.4 318 | 4.33 21.7 ; 74.3 \
tin can o i
4.0 4.0| 4.1} 3.0| 319 319 [4.344.36|22.321.7 | 75.0 75.1
9.5 21.6 | 297 | 4.35 22.4; 1758
it oy B{| 9.0 19.6 | 299 | 4.30 22.3; | 75.0
105} 9.7]|21.9:21.0| 296 207 | 4.40 | 4.35 | 22,5 | 22.4 | 74.3 | 75.0
8.5 20.1 302 4.35 21.3 75.6
BB _ L
(Enameled) B¢ | 9.5 21.0 298 | 4.33 21.2 i 76.2
tin can o8
9.0{ 9.0(20.520.5 299 300|4.33!4.34 21.021.2 75.0}75.6
- (|15.5 22,2 278 4.39 213} 75.8
B 0 cl|16.5 21.1 276 4.34 2231 5.7 |
: 15.515.8 | 22.7 | 22.0 | 279 278 | 4.33 | 4.35 | 22.3 | 22.0 | 76.0 | 75.8
15.5 21.9 279 4.35 20.2 | 78.2
® B M |
(Enameled) cl|16.0 19.5 276 4.33 19.1 78.7
tin can ‘ : i
16.5 | 16.0 | 20.8 | 20.7 | 274 276 | 4.40 | 4.36 | 20.0 | 19.8 | 77.0 | 78.0
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Br¥&ike
|k | SEREEL s o) | R G B | BEHEGE)
Moo §8H sl (Gross head |(Vacuum {Juice p H (Reduced (Trans-
(Group space(m.m.))| (in inches)) (gms.)) ascorbicacid). mittance)
(Type of can) | ufhead- : R ] el ‘
space) (aver- (aver- (aver- (aver- (aver- (aver-
age)|’ age) age) age) age)| age)
E @ { 4.0 9.0 318 4.38 20.5 76.2 |
. A
(Plain tin can) 4.0} 4.0| 8.1 8.6| 319! 319/4.32:4.35(21.3:20.9|74.4! 75.3
B8 M| | 4.2 3.0 319 4.42 20.3 77.8
(Enameled) A % _ ,
tin can 4.0 41| 4.7} 3.9| 318} 319 |4.374.40|20.9 206 77.01 77.4
" - B{ 8.2 17.7 302 4.40 .20.5 77.1
(Plain tin can) 8.5] 8.4(19.2/18.5| 302 | 302 |4.39}4.40|20.3 20,4 |76.3|76.7
B B M 8.5 17.7 301 4.40 19.5 77.4
(Enameled) B ‘ '
tin can 8.5| 8.5|17.4{17.6| 301| 301 |4.31{4.36|20.1}19.878.3 ! 77.9
- i c{ 14.8 21.4 281 4.40 20.3 78.7
(Flain tin can) 15.2 {15.0 | 20.6 | 21.0 | 279 280 | 4.39 | 4.40 | 20.3 | 20.3 | 76.0 | 77.4
B OB @ 13.0 20.0 287 4.4 18.6 ' 78.8
(Enameled) C I
tin can 16.0 | 14.5 [ 19.9{ 20.0 | 276 282 [4.33 | 4.37 | 18.1:18.4 | 77.0 | 77.9
i |
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+ o | BERER [ () | HE (D g | s BRE GO
W o 5 | 20 | (Gross head |(Vacuum  |-(Juice | P (Reduced | (Trans-
(Group space(m.m.))| (in inches)] (gms.)]) | - ascorbicacid)| | mittance)
(Type of can) | of head e, e
space) (aver- | (aver- (aver- i(aver- (aver-| . (aver-
age) _age) age) age) age) age)
Al 4 4.0 320 - 21.0 77.0
(Plain tin can) { 4.0] 4.0| 1.0i 2.5| 320} 320 |4.24{4.24|21.9{21.5(73.275.1
& B W 4.4 0 319 . 4.3 20.5 71.4
(Enameled) - A ;
tin can 40 42| 0} o0 319} 319 — {4.31|20.6!20.6|75.0;72.7
& 0 o ([ 100 19.2 301 4.24 21.1 72.7
(Plain tin can) 1| 7.3} 8.7{13.0:16.1| 300} 305 4.24}4.24|21.5}21.3|72.2 | 72.5
¥ B8 M 8.7 18.3 303 — 19.1 74.6
(Enameled) B { |
tin can 7.5, 811162 17.3| 307 | 305|4.24 | 4.24 [ 19.8 { 19.5 | 76.0  75.0
" - c{ 15.0 | 20.5 283 '4.81 21.0 73.5
(Plain tin caa) 14.8{14.919.820.2 | 283 | 263 | 4.25|4.28 | 21.5|21.3 | 74.3 | 73.9
® B M 16.0 | 19.5 279 4.24 18.4 73.0
(Enameled) C i :
tin can |15.4 |15.7 | 20.3{19.9| 279 279 |4.31 | 4.28 | 18.5}18.5|74.5 | 73.8
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£ | SRS st () | g (0 A s
o &g Zepeeal (Gross head |(Vacuum  [(Juice p H (Reduced ' | (Trans-

(Group pace(m.m.)](in inches)]) (gms.)) ascorbic acid) mittance)
(Type of can) | e - g i S
space) aver- (aver- (aver- i(aver- i(aver- ;;(aver-
age) age) age) i_age) age) i_age)

5.0 5.3 317 435|206 78.1 |

N Al 4.0 4.1 319 4.36 . 20.5 78.8 |
fl.l 4.4 | 8.2 59| 318 318|4.31 4.34 | 21.9 21:0 78.8 78.6




(| 4.4 3.0 318 | 4.38 | 20.2 78.2
(Enameled) Al 45 0.0 323 | 4.36 21.7 77.1};.
tin can i i
4.6 4.5| 1.0 1.3 318 3204.304.35 | 21.9} 21.3 | 78.7 | 78.0
9.3 18.8 299 4.35 20.2 78.2
Ghintneds|  BYl 03 16.1 299 4.38 2.7 | 77.6
: . 8.0f 8.9|14.1:16.3 | 304 301 [4.30i4.34 | 22.3{21.4|78.8!78.2
o 8.0 15.9 | 303 4.32 | 1945  |79.0
(Enameled) Bi| 9.4 18.1 | 299 | 4.31 119.8 78.9
tin can : : e
9.0 | 8.8|15.3:16.4 | 300 301 |4.37 | 4.33 | 20.9 | 20.0 | 78.2 | 78.7
16.7 10.5 | 276 4.35 20.3 77.7
B tin oy c{| 15.7 19.9 | 219 - |4.30 20.9 77.0
16.0{ 16.1 | 20.6 | 20.0 | 276 | 277 | 4.38 | 4.34 | 21.7{ 21.0 [ 79.6 | 78.1
16.6 119.8 | 275 | 4.32 19.8;  |78.8
B e M i : i
(Enameled) C<| 17.0 18.8 : 273 : 4,33 ; 1 20.6 i 76.9
tin can ; : o f :
16.0 | 16.5 [ 18.8  19.1 | 275 274 | 4.38 | 4.34 { 19.6 | 20.0 | 78.7 { 78.1
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¢ o RUBHRU ERZBEROHEIL ZHBORINSTOELE S EBEESN 3. £2C
LHEHPSMOBESRLTE s 2> CEFRITHBL TV 20T WD 3o, DTS
TR ¢ _EHBZIR L A0 L OTERO IR & 3 UM L A SEECRA, KOmE
RSB L. _ '
RO B3 30 ST - R sE MR- qRlkod, Marglobe (=BT OB LB v» Ty FAibo> Indiana
Baltimore, Stone,Ztx Break O'day \—#ToORBITE kOBERITH TR L EEY FL
T3,
a) B L BEELOMIRTEHY 2 3> CEFRIIFTESRH 3. (BMECRTERREHE
LRI 2RERE D 8 XTH3B)
b EHERREEETHES S - CARRORIATTHE . (LREREOKA S LOF
RTEHRHEN) |
C) ZMEL EEER L oM IEREEREHS.
BEOFH 7 2> CAFRILE, ERERRITS > TERBIHZTRIoTh, Boi b
LB BRI, B BEELO s 2> CEHFROZI LHEBOBARD  DITR
THFTH 35 LHEHBEORE/NO DR TRBEOHA BB ENLTH B,
Clifcorn® igiBoyd)}( UvPeterson + v > F 2 v KOBRIETR T,
ascorbic acid (v 3>0) RLORMEML LT ERERE ) OZRFOBRESEB-IRE 2
&) SRR TR R E R B R R L LIEL TN 395, T OSBRSS
BLTKff&s>Cﬁémﬁmﬁzthﬂzﬁﬁ%eﬁﬁﬁmmuﬂw?éﬁt;ar
BEERCRT 2 & D BRI RT—ERRLSRSHSCE 2 | LIRS EHSHRS,

BREE—a:fEE S v—2+ -5~ V.C. %% (mgs. per 100 gms. of tomato - juice)
\
Table 5-a:V.C. Content.in canned Break O’day juice

i x Gl zz 23 (Head space)
(Can) & . &t
A B . ¥ “(Total)
22.7 22.4 21.3
=] i : 22.5 22.3 - 22.3
(Plain can) B 22.3 22.5 22.3
(sum) o8 67.2 65.9 200.6
21.2 . 21.3 20.2
2 B WM 21.7 21.2 19.1
(Enameled can) ' 22.3 | 21.0 20.0 !
l (sum) 65.2 63.5 59.3 188.0
[ &t |
(Total) 132.7 130.7 125.2 388.6
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Table 5—b: Analysis of variance of canned Break O’day juice V. C. analysis data
|

= ] ' B B E|4 %
(Factor) S. S. (Degret?‘ I-,g; TN (Variance) F
B e M : *
(Can) 8.8200 1 8.8200 50.24 %
B = 0
| (Head satce) 5.0278 2 2.5139 14.32%
'S e
= (Interaction) 1.6033 2 0.8017 4.57
R
(Error) 2.1067 12 01756
= !
(Total) 17.5578 17 |
BARE—AHE 1> FT7r w272 T7OV.CEHE (mgs. per 100gms. of tomato-—jAuice)
"Table 6—a: V.C.content in canned Indiana Baltimore juice
i E # Z 58 (Head space) -
(Can) . A it
A B C (Total)
20.5 20.5 20.3 -
B i 21.3 20.3 20.3
(Plain can) 7 . .
| ‘ - . 203 19.5 1.6
® OB i 20.9 20.1 18.1
(Enameled can) e : :
|
(Sum) 41.2 39.6 36.7 117.5
£ 7t :
" Total) 83.0 80.4 . T3 240.7

>

BAE—D: s 1 > 7T+ w15 =T OVCEAERAFEOARSE

Table 6—b: Analysis of variance of canned Indiana Baltifxlore juice V.C. analysis data

I

(Factor) ‘s S (Degrees&ggdom) 9(Variance)% ‘ F; .
B8 ‘E‘CE)H o . 2.7075 1 " 27075 19.69;
J:(H?;d spgz;.ce) 4.0717 ' 2 © 2.0359 14.81%

(togeraction) 1.5450 2 0.7725 5.62x
¥ 7 (Beror) 0.8250 6 0.1375

Ty 9.1492 1
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#LK—a:ilEE A~ — > OV.C.e% & (mgs. per 100gms. of tomato juice)
Table 7—a: V.C. content of canned stone juice

@ £ # %  #®  (Head space)
(Can) PR G
A - o  BeTotany
21.0 21.1 21.0 !
= e 21.9 21.5 21.5 |
(Plain can)
(Sﬁfm) 429 42.6 42.5 128.0
- 20.5 19.1 18.4
B B @ 20.6 19.8 18.5
(Enameled can) | :
s 411 38.9 %9 | 169
B ottt 84.0 81.5 79.4 | 244.9
HELE—DIEEER F ~ > OV.CEHERIHHEDSIRSHT R
Table 7—‘5): Analysis of variance of canned stone juice V.C. analysis data
& ’ D e T | 2 i
(Factor) ‘ .S S. (Degree?rgédom) (Variance) F
Hil s 2 10.2675 1 10.2675 71.20*
£ e ™ 2.6517 2 . 1.3259 9.19 »
AN . 1.8050 2 © 0.9025 6.26+
(Exror) 0.8650 6 0.1442
Tl 15.5802 11
BAK—a{fiEE~ ~ 27 v - 7V.C.&%4 K (mgs. per 100gms. of tomato juice)
Table 8—a: V.C. content in canned marglobe juice
k! L B, oz B (Head space)
(Can) ) &t
a B c (Total)
20.6 20.2 20.3
- . 20.5 21.7 20.9
Plain can 21.9 ‘ 22.3 21.7
( ) |
‘ (Sﬁ’fm) 63.0 64.2 62.9 190.1
' 20.2 19.4 19.8
= B @ 21.7 19.8 20.6
(Enameled can) 21.9 20.9 19.6 )
. (Y " 63.8 60.1 60.0 183.9
; (Total)ﬁ 126.8 124.3 122.9 | 374.0
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Table 8—b: Analysis of variance of canned marglobe juice V.C. analysis data

= i E] B B & %
~ (Factor) s. & (Deg"ee*;rggdom) (Variance) F
R R N
(Can) 2.1356 1 2.1356 3.19
Eo® = |
(I-'iead space) 1.3011 . 2 0.6506 0.97
T | ‘
(Interaction) 2.1744 2 1.0872 1.62
(Error) 8.0400 12 0.6700 .
‘-S'.l.-.
(Total) 13.6511 | 17
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1” Break O'day Gk ) ﬁ E s?. {3 zg og% h 120:;ﬂ
2 Indiana Baltimore R &) " 8. 20 | 23.120 | 1156
3 Marglobe Gk &) p 9. 1 19. 500 995
4 Rutgers GR &) " 8. 18 | .16.940 | 847
5 " Stokesdale (R &) ” 8. 18 17. 185 859
6 San Marzano Gk &) ” 4. 370 218
7 Stone Gk &) ” 9. 1 28. 485 1424
8 Fruits B &) » 8. 22 31. 550 1577
9 Sweet Meat B &) ” 9. 1 31. 540 1677
10 Livingstons Globe Bk &) ” 9. 1 35. 330 1766
11 Guilf State Market Bt &) ” 8. 18 27. 195 1359
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