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Studies on the Hydrolysis of Lipids of Fresh Meat
and Lipolytic Microorganisms

Kunio NUMATA, Shigeo MIYAQO and Hiroshi SUZUKI

Summary
Acid value (AV) and peroxide value (POV) of fat extracted from the commercial minced meat were

investigated. The POV of fat were generally low, but some of them showed high AV. It was thought that

the increase of AV was caused by lipolytic enzyme derived from fresh meat or lipolytic microorganisms in

the meat.

All of the minced meat was contaminated with 10° —10° cells/g. of lipolytic microorganisms, especially

pseudomonads.

could grow at low temperature,

And most of them were Pseudomonas fluorescens, which had strong lipolytic activity and

On the other hand, when the change of fat of broiler during storage at 5°C and —10° C was investigated,

there was decrease in the weight of total phospholipids and increase in the amount of free fatty acids.

Though the lipilytic enzymes derived from fresh breoiler had both lipase and phospholipase activity,

those derived from Pseudemonas fluorescens Pw-1 were almost external enzymes and had mainly lipase ac-

tivity but a slight phospholipase activity.

Furthermore, when the breast of broiler inoculated with Pseudomonas fluorescens Pw-1 was storaged

at 5°C, the increase of the amount of free fatty acids was nearly the same as that of the breast not inoculated.

Consequently, the increase of the amount of free fatty acids was attributable to lipolytic enzymes derived

from broiler but not lipolytic microorganisms.
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0.8 ml buffer solution

0.1 ml substrate

0.1 ml crude enzyme

Reacted at 35°C for30 min.

5 ml n—Hexane :

C,Hz OH: 3N H2804<am:2m:1)

2 ml n=Hexane layer was transferred inte a tesi lube

I ml Rhodamine 6 G reagent

Absorption at 514 nm after 20 min,

Fig.2 Procedure for enzyme assay by rhodamine 6@ reagent
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Table 1, Peroxide value and acid value of

oxtracted fat in commercial minced meat,

Minced meat P.O.V.(meq/h'g) AV,

Pork 0.8 1.3
Pork 1.2 1.5
Pork 1.0 1.0
Pork L7 4.4
Beef& Pork 3.6 18.1
Broiler 0.3 2.1
Broiler 1.6 3.0
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Table 2. Lipolytic bacteria in the commercial
minced meat,

(A) (B) ()
Minced meat Total count Gram negative Lipolytic
bacteria bacteria
Pork 1. 8.0x10° 6.0x106 3.6x108
Pork 2, 9. 6x10° 3,1x105 1.1x105
Broiler 5,3x10° 4,8x10° 2,0x105
Bee 6.9x107 3,5x107 9,7x106
( count/g )
(C) /(A (B)/(A)Y (C)./(B)
Pork 1, 45.0 % 75.0 % 60.0 %
Pork 2, 1.8 32.3 35.5
Broiler K i7 A 90, 1 41.7
Beef 14.1 50,7 27.7

2. ERNEFICETIEETIL

MR EADF.F A, BFEPICEEOFERRTIT
THM LD TH AL, Ak L LTEBRG R,
CAFEPOREOT (L L#E~, SBIREiCHT5805
OB E R II R Ui, L BREE SBRRYOTL &
B, EIIRLTWEWA, FEI 100 9 o 1136mgCd
D, £FNA5H, N. L, 527mg, F.F.A, 6.8m, P I



o e AR TR

#1285 (19794)

i3 596 mgTHD, P.LOLGHEEESRSH -7, T
iz, FLF.A, N.Lon, P.LoOEVERGH
Fets, Zhud, Davidkva BTz NT VB LD
o, ElckAmY A —EIZ LB P . LoFMRIcLT,
F.P APERLAGEREEbhA. F.PLAREA,
Vic#E+ak, A0 L2556, 5°C, 2 Bkrm

Table3, Changes in lipid composition of

broiler muscle during storage.

Lipid* 0 day 7 day 14 day 5 month
5°C LT -10°("
Phospholipids 51.9 15.8 42.4 34.8
B* 1.4 8.8 87 8.2
c* 23.8 20.8 16. 7 15.9
Neutral lipids  46.4 18.9 51.3 57.2
F.F.A 0.6 11 2.8 4.7
Acid Value 1.2 2.2 5.6 9.3
* Note ; Lipid:% of total lipids
5] : Phosphatidyl ethanolamine
c : Phosphatidyl choline
F.F.A: Free Fatty Acids
Aeid Value = F.F.A. (% ) = 0.503
Table 4,
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Changes in fatty acid composition of total [ipids, phospholipids and

neutral lipids fractions during storage at 5 C,

Fatty acid

Lipid  Day 140 16:0 1611 18:0 1811 182 - - 2004  SFA*
0 0.6 215 23 131 3.5 212 05 7.7 352

Patal 0.7 o039 56 12,8 329 204 0.4 6.0 36,7
Vipids 14 0.6 921 24 136 324 207 0.6 6.4 36.3
0 1.3 21,4 4.7 7.3 424 21.9 1.3 29.8

Beutrdl 0.9 206 47 1 415 225 1.3 28.6
Fipids 11 1.2 923 46 7.8 426 204 L1 31.3
0 241 0.7 181 230 19.2 L3 13.7 42.2

Fliasghoor 23, 0.8 184 245 19.5 Lo 127 416
Hipids 14 9.8 1.6 166 964 19.7 L1 4.7 36.4
(%)

* SI"A : Saturated Fatty Acid
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Baciblus sublibes TH -0, WEREIL, £6IT5R0L
Tro 7o, LLEOARRIZ 20T, LB ERE W<
WA 3T, Py, fluorescens & [ATE &z, Pw~1,

Table 5, Lipolytic activity of isolated bac
terita Trom minced meat,

Strain Ne. 01N KOIL/ StrainNo. 0. INKOH/ B—2, C—2ni@ERED 2TC iz sb, 30°C %

B SRy BLOMGMD 4y 5 5 b couc s o6 b L 7o, —J7, 10°C LAF
B=1 145 Pw=1 3.5 T I ATRETH - 7-. F iz, Bucellus subtalrs b
- £:48 : 445 Wl s Pr=1 fid, SR B A7 ~10°C fH3E T, 10°
¢ sl A 432 CLUFCH, MEIRES S o, £ WROMK
! 15 ! 168 AR ST, 5°CTO & RkO MR &
3 1. 65 5 3.60 BE | -4 O AT, Ps. fluarescens Pw—1,
-1 125 Pr=1 1.85
2 1. 81 2 2,182
3 1. 50 3 3.62
1 1.25 1 490 T
5 1.30 5 5. 62
Control 0. 625 0.8 O Pw
@2
Table 6, Microbial characteristics of stra
ins 1solated fromminced meat . M @ k-2
Microbial characters Strains -; Orr 1
Pw | Pr1 2o
Gram stain - 4 -
Shape Rod Rod ol
(Tatalase + +
Oxidase <+ +
01" reaction 0 0 n 4 . .
Motility + / : ? = = o :
I"luorescent pigment + - I"ig.3 Comparison ol eptimum growth lempe
Nitrate reduction + P rature between Pw -1, (=2, B-2 and
(ielatin hydrolysis + o Prp=1l .,
S larch hydrolysis + Note . Four bacterial species were cultivat
Citrats €O sedrce ) + n ed 1n peptone — yeast medium at vari
e _ " ous temperature for 18 hrs,
Growth ratio was calculated as follo
VP - +

ws - (O, D, at 660nm at experiment
Logele - - temperature Q. D, al 660 nm at opti
Growth at 42° -

N

mum temperature )
Acid [rom carbohydrate

C=2 B-2, WIhik4IzTiiba08HELT

G lucose + +

AFabificss . + B0, —)N, Bacilius subtilis Pr— 14L,% -7<

Mannit + + WA BT - fo, NEW DBED % <D0 Pseuda—

Xyl ose + + manas CTad D, FriZ Ps, [ {uorescens HVE HEThH 7=

Lactose — / A5 4CIZ, Nashifl, Nelseon #‘—‘Qeﬂt, Ps. fragi 12
/

W, Alford, Biliot 58033 5 ¢izgt+5 ps,
Shape of spore = ovoid fluorescens OWRW R BITIEIC 20T & A, 5°C
BT, Ao Tiid 50, RO MIETT5 2

Basillie suwbtylich EEEHTVD, EBIS, Ps, fluorescens 1, WOE
Note ; O @ Oxidative (/) not tested B MiEa 4 509 REL L4, WEOERTHE |-,

Sucrose -

Pw—1 I Pseudomones fluorsscensPr—1 1
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Fig.4 Comparison of growth between Pw—1, =
7 i - E Fix, U oS—+
O=2 B-2 and Pr—1 at 5°C fr+sdoEILND, Fik, ﬁ_ﬁﬁﬁﬁi )_
Note ; Four bacterial species were T Ll Ak ) A =itk pi k S ICRD B, VA~
cultivated in peptone — yeast ext, me —EiEEAE , A Y S - R, VS - ETEE
dium OHFFTH-Tz (£8 ), BHEEEOEHEAEIZ SV
T, MEEFEA 1 iz 5.0 X 102 o RIS EESR S
Table 7, Comparison of lipolytic activity between intracellular
and extracellular enzymes of Ps: fluorescens Pw—1,
Lipase Phosphol i pase
Extracel lular 1. 20 pmole “ml /30 min., 0. 13 g mole “ml/30min.
Intracellular® 0. 29 0. 06
Note ; =* Cell suspension was treated with supersonic,
Bacterial count was 1,2 x 1010 /ml,
Table 8, Comparison of activity between lipase and phospholipase
in the fresh meat of broiler,
Lipase Phosphol ipase
0.2 gmole /m! /30 min. 0.11 gmole ”ml 30 min,
Note; Protein concn. of crude enzyme . 128 mg /il
Lipolytic bacterial count : 5.0x102 /ml
nichs, U —HICE LT, PRRES ML L mep 1.2 SEIORELER D, B BREEFE L I8 D R Es %

X100 {H-C, 1.20 gmole,30min . DF,F, A s
Brrhn, HFEBEEOHBRRPIZEELTVDILI
RERTHE, B MERROBREESIZEVOT, M
HoBsieRtEsioLBbhi, £, BUS®E
EWOREEN, ThENOBRDOHE, EABL LD
EWCE T, YRRZDFERIB LN LEDNDD,

OEREILET D7 6, BFEERVEES T2 RBIR
0.2 pmole,/30min, %, Ps. fluorescens Pw—17%
WRESE AT, Mak, 1medh, 100 EOE LD,
LAvL, BECE, BRUETospEIz, RS RES
WOFEAETBHZ LW, K2RRTHMH LR LIS, £
BRI H D A e ve 8- TC, TREOMAKDSBRIZNS 2
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Table9,
on the meat,

Effect of lipolytic activity of Ps, fluoresces Pw—1

0 day 7 day
Control Inoculated Control Inoculated
Neutral lipids 46. 4 49.3 477, 2
Free fatty acids 0. 6 1. 4 1.6
Phosphal ipids 51. 9 51.1 46. 4(%of T.L.)
Viable cell 7
1.3x100 225107 2. 8x10° 9.5x10°
count
Lipolytik
1.5x10°  2,2x107 1.2x10? 7.5x%10 (count4.)

bacterial count

Note; Control was treated with chlortetracycline solution ( 100 ppm ).

The meat was storaged at 5°.C,
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L THEBRS 2T, EORREE 91275 Lz, WK
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L EH~ L 2 A, BIREORD, BRI
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Bl re B B A 5 Wt L7 NE G - RS R 1L
+, RARY A —EiljiEE R LT s, Pseudomo —
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g ey 0 - F2,
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FEMLC, 5°C TR AT WAL &R R,
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HelgREEE oML, FEMSREIZ L340 TEERL, &
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