





*T0eN £q pue ‘G ueyy ssIT
03 Hd ay3 peonpaJ yoTym siusamjzeadxy £q
Po3TIQTYUT ATIAT3O93J9 3sow aq pInod
g1s5L10930a2d 3€Y3 pamoys 3eaw punoxd
p93e9I] PI3EBIPRIIT JO SITPnys af¥erojg
jxoday

peTyISserou] 200-T0-4g-L °*foag
256T-WO-62T-6T ¥a 30eI3U0D
sdTqe3 QT °*SnITT QT
*dd 6§ ‘¢o6T Axenuep ¢ ‘4 °coN 3xoday

uuewpue] vy M
*10J3U0) JITIYJ JOF SUEIR
2G6T-Wd-621 suTwIsjaq 03 ¢eulzug 3edN Jo Apmyg vy
|mﬁw<a 3129BJ3U0) °2 *sTOUTITI  ‘oFeoTyy jo A3TSIRATU(
1 ‘UoT3EPUNOJ $3N3TISUT JEIN UBDTIIWY
petyTUSEIoUn *ON UOTSS?300Y av

*T0eN £q pue ‘G uey3 ssIT
03 gd sy3 peonpag yYOTUM sjusmlevaly Aq
P23 TQIYUT ATPATIO93JS 3sow 3q pTnod
STSAT0930J% 3BY] PIMOWS 3B3W punogd
P93E3I} PIJBTIPRIIT JO SITpnys afelojg
jI0day

paT3TISSeToU] 200-T0-4g-L *foxg
2G6T-WO-62T-6T ¥Q 3°®I3U0)
s@1qe3 QT °SnIIT QT
*dd ¢ ‘¢96T1 Arenuep ¢ ‘4 coy 3Ioday

UUewpue] ¥ ‘M
*10I3U0) JTIYJ JOF SUEIK
266T-HO SUTWIIISIQ 03 woshnnm 3edy Jo Apn3s y
yq 30®BI3U0) *? *STOUTTTI ‘o8edoty) jo L3TSISATU(
*T ‘uotrjepunog 93N3TIISU] W UedTIIWY
patJISseTou *ON UOTSS902Y ay

=621~

*Y0eN £q pue ‘G ueyjz ssSIT
03 Hd ay3 padmpau woﬂnx sjuswyeaay £q
P3ITQIYUT AT9ATIDS 339 jsow 8q pTNOd
g1sf109302d 3ey3 pamoys je’dw punoJd
pe3eaJd] p9jeTpRJIIT JO SaTpnis afelolg
jxodey

patyISsedun cu0-TO0-Hg-L *foxg
266 T-WPF62T-6T VQ 30®I3uU0)
Bo1qes 8T °enTTT g1
*dd 6 ‘€961 Arergrep ¢ ‘4 *oN 3xoday

uuewpue] °y ‘A
*T0JI3UOH JiIYJ JOF SUWIY
| 2G6T-Wd  eujuasjeq o3 sewlzug jedq jo Apnys V
-62T-61 VQ 3°oeI3U0) °2 *STOUTTTI ‘ofedoTuy jo A3rsIeatup
T /1oapmvndoh 93N3T3SUT JE9N UeOTISWY

uoﬂuﬂwmmawmmllluvr *ON UQTSSaddyY ay

*10eN £q pue ‘G ueyj ssIT
mm Y3 peonpat yoTym sjuamjeaxy £Lq
P93 TQTYUT AT9AT309339 3sow 3q PTNOD
stsA10930ad 3ey3 pemoys j3e’w punoxd
Pe3eaJa] PO3EFPRJIIT JO SI¥TpPnis #8elo3g
jxoday
PITITSSRBTIU 200-TO~4g-L *foa
266 T-WO-62T-61 VO +°®I3u0)
. 88Tqe3 QT °*SnITT Q1
*dd 6 ‘€961 Axenuep ¢ ‘4 °oN 3xodey
uuewpue] °‘y ‘M
*T0J3U0) JTIY] JOF SUr |
266 T-HWO dUTWIIQ 03 sawlzug eI jJo Apnig vy
-62T-6T vYd 3°eI3U0) °2 *STOUTTTI ‘o3edoty) jo L3Tsaaatup
¥ ‘UOTIEPUNOS 93N3TISUT JEIH UedTJIdwy
peTJISSeTou *O)N UO0TSS200Y av




*1oeN £q pue ‘G ueyj ssaT
03 pd au3 peonpat yoTum sjuswjeary £q
po3TqTIYuUT ATPAT3IO9FI@ 3sow aq PTnNod
stsf1oe3cad 3ey3 pamoys 3eaw punosd
pejesl] DPajeTpRJIT JO SIaTPn3s adelolsg
qxoday

paTyISseToun 200-T0-4g-L *foad
2G6T-WO-62T-6T ¥a 398I3U0)
s?Tqe3 QT °SNITT 41
*dd ¢ ‘¢o6T Axenuep ¢ ‘4 *oN 3xoday

uueupus] Y A
*10J3U0) JTAYJ JOJ SUBIK
256T-Wd-621 suTWJIS3aq 031 ¢owlzug 3edW Jo Apn3ig y
-6T, ¥Q 3d®I3ucy, *2 *STOUTTTI ‘ofFedotypy jo £3TSI3ATU
i ‘uUOT3EPUNOJ ¥3N3TISUT 3B UedTIdWY
patjIsseroup *ON UOTSSa00V avy

*T0EN £q pue ‘G ueyy SSIT
03 Hd au3 peonpad YOTUM Sjuawlealy £q
Po3TQIYUT LTIAT30933s 3sSow 3q pInod
STSAT0930J7 3}BY] PIMONWS 3EB3W punoxd
pP9383JI] PIJRIPVJIIT JC SITpn3s a3elol§
3I0day

peTyISSeTdun 200-T0-Hg-<L *foad
2G6T-WO-62T-6T VQ 3°0€eI3U0)
s@1qe3 QT °*SnITT QT
*dd ¢ ‘¢o6T Axenuep ¢ ‘4 coN 3Ioday

uuewpue]T ‘¥ ‘A
*{0J3U0) ITaY] JIOJ SUBIN
2G6T-W®  sutwIejaqg 03 sswlzug e’y Jo Apnis ¥y
¥g 30vJI3uo0) °2 *STOUTTTI ‘o3ed1y) Jo A3TSIATU
*T ‘uotjepunog #3N3TISUT eI UEdTIIWY
patTyISSeToupn *ON UOTSS82dyY av

*10eN Aq pue ‘¢ ueu3 SSIT
03 Hd 9y3 padmpaJ ROTyYm SjusWIEII] £q
Pa3TQTIYUT AT2ATIDS3IS 3Sow 8q pInod
stef109302d 3eU3 pPIMOysS 3edW punox3d
pe3iesJ] PI3RIPERIIT JO SITPNys aFelolg
jxoday

patyIsseTou 200-10-43-/ *foid
2C6T-WO62T-6T VY@ 3°8I3uU0D
®a1qes g1 *SnITT QT
*dd 6 ‘¢96T AJenurep ¢ ‘4 °ON jzoday

uueuwpue] ‘Y ‘A
*T0J3U0) JITIY] JOF SUEIY
266T-HWO QUTLJII}Q 03 sawizuyg 3edq JO foryg V
-62T=-61 ¥Q 3°eIjuo) *2 *STOUTTTI ‘oFedTyp jo L3TsIsAtuf
b ‘uoTjepuUNog ¥3NJTISUT JEIQH UedTIdWy
paTFISTRYIoUp *O) UQISSa00yY ay

*10eN Aq pue ‘G ueuj ssSay
03 pd sy3 peonpat yoTym sjusdwleaxy £q
pP23TQTIYUT AT3AT309338 3SOW 3q pTNOd
stsh1oej0ad 3Ey} pamoys jesw punold
pe31eaJd} pajE ,peIIT JO SITpn3s afetois
7 today

paTjISSRToUl 200-T0-4g-<4 *foxg
2G6T-WO-€2T-61 ¥O +28I3U0D
s®Tqe3 QT °SnITT QT
*dd ¢ ‘¢o6T Lxenuep ¢ ‘4 °oN 3z0day

Uvewpue]T Yy ‘M
*10J3U0) JTIYL I0F SUEIY
256 T-W0 2UTWJIIQ 03 sowlzug eI JO Apnigs vy
-62 .-6T Y@ 3deJI3u0) °*2 *STOUTTTI ‘oPedTy) jo L3TsIdatup
*T ‘UOT3EPUNO] 33N3TISUI VIR UBOTISWY
pa1jISSeToup *0) T0TSS00Y av



















Results and Discussicr

Results of the analysic of var‘ance for each treatment, and a plot
of the interactions of interest are shown in Tahles VII to XVIII, and
figures accompanying each table. The effe .t >f each treatment is
summarized helow.

Group 1
Citric_Acid. (Table VII).

The effect of citric acid “rea*tmenrt is very highly signifi-
cant, and a general inhibition of proteolysis was noted for the
samples receiving the treatment., Untrea*ed samples showed a
progressive increase 1n proteolysis over *the storage period,
while treated samples showed an inhitition during the first four
weeks. After this time the proteo.ysis proceeded at about the same
rate as controls. Irradiation caused z gerneral increase in the
amount of free amino groups cver the noa i1r-adiated samples, but
the difference in level was maintaired “hrough the storage period.
Citric acid appeared to inhiktit the prote-lysis to a greater extent
in the 1rradiated samples. ok

Citri. @ 1d was used primarily as a means of complexing Fe
to inhibit enzymati- activity. However, a determination of the
correlaticn between the iron conter. of these samples (Table III)
and the proteclysis indicated tha® trere was no correlation between
the two values. This may be due ic cscme exten%, to the difficulty
of obtaining good results for Fe'® content. since the method can
only determine total "locsely tound" iror. On the other hand, the
effect of citric acid 1s probably due to 1ts low pH, since the meat
samples had a pi of 3.5. This would te acadic eneggh to inhibit
the enzymes more effectively than removini the Fe = activator.

Sodium Chloride. (Table VIII),

Dialysis against hypertonic salt proved to be an effective
means of inhibiting proteclysis. The main effects, as well as all
the two-way 1nteractions, wsre highly sigrificant. The greatest
effect, of the sodium chloride was during the first 4 weeks of the
storage reriod, when inhibition of prcoteolysis occurred. After
the 4th week, the proteolysis continued at about the same rate as
the untreated contrcl. Irradiation again increased the general
level of free amino groups and irradiated samples maintained this
higher level throughout the storage.

Ther- was no correlation of iron content and inhibition of
proteolysis. Since the hypertonic NaCl solution apparently did not
aid in the removal of iron, it is therefore difficult to explain the
mechanism of action of the sodium chloride as an inhibitor of prote-
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Mercuric Chloride. (Table XII).

Mercuric chloride appeared to be slightly more effective than
iodoacetic acid as an inhibitor of proteolysis. The inhibition
appeared to continue and become more proncuinced with increasing time
of storage. However, the inhibi‘*ion was rot as effestive as that
noted Jlor citric acid or sodium chlsride. Irradiation and storage
showed the usual increase in free amino nitrcgen,

Greup III.
Transferrirn. (Table XIII).

Transferrin has been repcrted to be an excellent complexing or
binding agent for Fe ', and was therefore utilized for this purpose.
The treatmen: appeared to be more effe-*ive on irradiated meat than
non-irradiated meat, on which there was very little effect. Perhaps
the increased amounts of iron in irradiated meat (Table III) as well
as the denaturation of protein sutstrates stimulates proteolxsis in
the untreated meat. In the precence of “ransferrin, the Fe'' activa-
tors are essentially removed and the prcﬂ:g]ysls is inhibited. 1In
non-irradiated meat the levels of free Fe are probably so low that
the additior of transferrin would cause very little effect.

The i1nhibition by transferr:in, however, appeared to be of shor:
duration. since on storage of the meat. the proteolysis proceeded at
the same rate for both treated and untreated material. Apparently
complexing Fe™ is not a good way to 1phibit the action of cathep-
sins 1n muscle “1ss.e,

Sorkisc.. (Tatle XIV)

The effect of sorbitol appeared to be stimulatory rather than
inhibitory. The sigrificance of the Sor X I interaction is apparent-
ly due to the irradiation effect primerily.

m& {Tﬂble XV‘.

EDTA had no effect that could be deter<ed by this method. The
differences ohserved were due to stirage and irradiation effects only.

Ammonium Persulfate. (Table XVI).

This reagen. caused extensive ~hanges in the appearance of the
meat, which became granular and dry in texture and greyish in color.
Since ammcnium persulfate is a powerful oxidant, the destruction of
tissue constituents was not unexpected. The high values observed
for free amino groups are undoubtedly due to the ammonium ion inter-
ference, and therefore the proteolytically produced amino groups were

s-582 . P = (continued)

























Table VI Proteolysis on Storage of Group IV Treatments

LM Ala/gram protein

e

Treatment "DAY O" WEEXK 3 WEEK 8 WEEK 12
I Resin .290 e 347 «328 o417
277 357 275 302
NI Resiu .2(3 oi‘ll 02"‘? 0237
274 o715 . 204 «295
I Tris ¢ 395 PO L4331 +420
370 530 «385 J4bl
NI Tris «398 « 399 395 o342
<420 e 367 337 314
I Control 374 432 421 438
o 344 <405 . 440 438
NI Control .328 . 408 4.9 «320
o )50 ° 376 - 320 Y }Oq

I = Irradiated
NI = Non-Irradiated
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Table VIII Sodium Chloride (N). Analysis of Variance

Source d.f. S.S. M.S. X -
Repliéations 1 0000 -
Sodium Chlcride N 1 «0906 0906 202 vhs
Storage .S 3 20543 .0181 60 vhs
Irradiation 1 1 .0529 .0529 176 vhs
NXI 1 0035 0035 12 0.005
NXS 3 0225 .0C?75 25 «0,001
SXI 3 «0053 .0018 6 0.01
NSI 3 «0013 0004 1 NS
Error i5 <0045 0003
New Residual 18 «0058 »0003
”ﬂ Lig
7 ot \
3 -
£ MR
e
N O Ier
. [ -
= 1 ‘ ) .
o) 0.2 M Nall
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Table IX Electrodialysis (D). Analysis of Variance

Source d.f. S.8. M.S. » - . -
Replication 1

Electrodialysis D 3 .00396 .00396 18.9 .001
Storage S 3 «16684 .05561 264.8 vhs
Irradiation I 1 09417 09417 L4B.4  vhe
DX1I 1 «00032 .00032 1.5 n.o.
D X S 3 .00335 .00112 503 NoOl-
SX1I 3 00436 .001L5 6.9 ~,005
DXSXI 3 .00751 00250 11.9 «001
Error 15 00314 .00021

New residual 16 00346 «00022

o4t
? (3
O.S<.b
/“‘" O Ir".
o0lt+
0.1+

e

(o) Elccfmdmlyscd
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Table X Sodium Bisulfite (B). Analysis of Variance
Source d.f. S.S. M.S. . - P
Replication 1 0005 .0005 -
Sodium Bisulfite B n & .0269 .0269 Ly.8 .001
Storage S 3 .0338 .0113 18.8 .001
Irradiation I 1 «1092 .1092 182 .001
BXI 1 .0189 .0189 31.5 .001
BXS 3 0112 .0C37 6.2 .01
SX1I 3 .0341 0114 19.0 001
BSI 3 . 0060 .0020 3.3 «05
Error 15 0084 - 0006
uh Ma
? st
- " Mk
Yo -
.30
——— O Trr.
25 p—
] T
0O o.1 M A/a—HSO.
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Table XII HgCl, (H). Analysis of Variance

Source do.f. S.S. H.s. F P
Replications 1 .0019 .0019
HgCl H 1 .0112 01T 24.9 .001
Storage S 3 L0144 0048 10.7 .001
Irradiation 1 1 " .0182 .0182 Lo.4 .001
HXI 1 .0034 .0034 7.6 ~/ .02
HXS 3 .0027 .0009 2 20
SX1I 3 .00L8 " .0016 3.6 .05
HSI 3 «0022 .0007 1.6 D20
Error 15 .0068 .OOO‘o5
New residual 18 0090 0005
M” nl&
j rrdt
9_54L
5 MKad
« 0 Lr
O'ldb
{
O- /'t{
|
l
| 2 Y
o ALY Ha (v y
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Table XIV Sorbitol (SOR). Analysis of Variance

SO“I'C. dof. 3.3. "os. __F_ l
Replications 1
Sorbitol 1 0018 .0018 2.6 ~sel
Storage S 3 .1169 «0390 56 vhs
Irradiation I 1 .0351 .0351 50 vhs
SOR X I 1 0047 0047 6.7 ~«025
SOR X S 3 0009 -0003 - -
SX1I 3 .0106 «0035 5 01
SORX I X S 3 .0015 0005 -
&'ror 1“ .0120 om -
New Residual 20 ~0144 0007
s M Aa
¢ et
¢ 5§ MKad
oTT /
— Q0 Iir.
03»
\
\
.2 -+
4 4
o 2% Sorbito/
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Table XVI Ammonium Persulfate (A). Analysis of Variance
Source d.f. S.S. M.S. F P
Replications 1 0.0016 .0016
Am. Persulfate A 1 9. 4254 9,4254 865 vhs
Storage S3 0.3854 0.1285 11.8 vhs
Irradiation I1 0.0257 0,0257 2.l w20
AXI 1 0.0017? 0.0017 - NS
A x S 3 0.1157 0.0386 3.5 /\1020
SXI 3 0.0412 0,0137 1.3 NS
AXSXI 3 0.0113 0.00328 - NS
Error 15 0.1634 0,0109
7 7’02
O.Ia-
5 Mrad.
0.05 4
/
o.oo.1 . O Ir
v \J
O 0.3 M
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