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Flavor Properties of Meat Products Inoculated with Staphylococci Isolated

from a Meat-Processing Plant

Tetsuya Kobayashi, Akira Tanaka, Daisuke Yasokawa and Makoto Kawakami

In this study, we evaluated the flavor properties of meat products inoculated with staphylococci. Strain
No. 119 and No. 120 identified as Staphylococcus xylosus, and strain No. 161 and No. 168 identified as S. carnosus,
grew well in vacuum-packed minced meat containing sodium chloride and sodium nitrite. The volatile
compounds in the minced meat varied depending on the staphylococcal strains inoculated. The samples that
were inoculated with strain No. 119 and No. 120 contained a lot amount of ketones, especially 3-hydroxy-
2-butanone. On the other hand, the ones inoculated with strain No. 161 and No. 168 contained aldehydes,
alcohols, acids and a small amount of ketones. With the differences in the volatile compounds, there was
also a discernible change in the sensory evaluation. Experimental meat products were made by inoculation
with strain No. 120 or No. 168 as a starter culture inside the pork loin. The volatile compounds of these meat
products reflected the characteristics of S. xylosus and S. carnosus. These results suggested that the flavor of

meat products can be modified by the selection of the staphylococcal starter cultures.
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e 7.2 7.2 5.8 5.9 7.4 7.2

IS © R PRI AU SRR L TR L7,

SRR kRN TR N FICEOR e SR L, A L TR L



28 TN < Al B 2 RN U 7 A B o LR

®3 EEYEUTIBSCTBAMREBSEILET IVEMNSKRELSNBIERMMS O E— s TR EAMEIE

FERE R AR
Bty JepetE No.103 No.119 No.120 No.161 No.168 No.177
TIVFE RN
T MTITEFR 0.127 (4.5) 0.018 (0.5) 0.010 (0.3) 0.013 (0.1) 0.010 (0.5) 0.017 (0.3) 0.039 (1.8)
2-AFIN-T & F—)b 0.041 (1.4) 0.039 (1.2) 0.036 (0.9 0.092 (0.9 0.039 (1.7) 0.289 (5.4) 0.010 (0.4)
3-AFIN-T ¥ F—Ib 0.111 (3.9 0.122 (3.7 0.179 (4.3) 0.249 (2.5) 0.210 (9.1) 1.097 (20.5) 0.042 (1.9
Fova—aNEE
5 /)= 6.667 5.455 3.328 3.74 3.804 4.804 3.821
1-A MFV-2-To/X) =)L N.D. 0.038 (1.1) 0.011 (0.3) 0.010 C0.1) 0.024 (1.0) 0.026 (0.5) 0.018 (0.8)
1-7% 7= 0.037 (1.3) 0.071 (2.1) 0.090 (2.2) 0.085 (0.9 0.066 (2.9 0.082 (1.5 0.078 (3.5)
2-AFIN-1-T% ) =)V N.D. N.D. N.D. N.D. 0.184 (8.0) 0.924 (17.3) N.D.
3 AFIN-1-T % ) =) 0.844 (29.5) 0.235 (7.1) 0.344 (8.3) 0.745 (7.5) 0.156 (6.7) N.D. 0.039 (1.8)
LLTES 0.045(1$) ND.  ND.  ND. ND._ ND___ ND.
A |
2-Twasn) v 0.162 (5.7 0.415 (12.6) 0.542 (13.1) 0.819 (8.2) 0.262 (11.3) 0.407 (7.6) 0.574 (26.1)
2-T ) v 0.011 (0.4) 0.011 €0.3) 0.020 (0.5) 0.017 (0.2) 0.017 C0.7) 0.019 (0.4) 0.018 (0.8)
2,3-T 7 VX 0.090 (3.2) 0.135 (4.1) 0.224 (5.4) 0.537 (5.4) 0.021 (0.9 0.032 (0.6) 0.094 ( 4.3)
_3ERBEY2 TS Y 0503(176) 1421 431) 1.920 (46.4) 5.863 (58.9) 0.092 (40) 0187 (3.5) 0.665 (30.3)
&3
[L{5E3 0.157 (5.5) 0.187 (5.7 0.243 (5.9) 0.579 (5.8) 0.381 (16.5) 0.972 (18.1) 0.117 (5.3)
[0 0.034 (1.2) 0.060 (1.8) 0.063 (1.5) 0.078 (0.8) 0.076 (3.3) 0.118 (2.2) 0.037 (1.7)
3- X F VKR N.D 0.027 (0.8) 0.022 (0.5) 0.077 (0.8) 0.130 (5.6) 0.350 (6.5) N.D.
TzFuE
el — F )V 0.094 (3.3) 0.034 (1.0) 0.031 C0.7) 0.073 (0.7) 0.089 (3.8) 0.161 (3.0) 0.024 (1.1)
&g = F )V 0.026 (0.9) 0.097 (2.9 N.D. N.D. N.D. N.D. N.D.
3- X FIVEKEE T F )L N.D. 0.008 (0.3) N.D. N.D. 0.014 (0.6) 0.044 (0.8) N.D.
,,,,,, AZ7BY@EFA  0024(08  ND. ND. 0015(0.2) 0005(02) 001302 ND.
BRACIK FEHH]
4, 4-V X FIVNT ¥ 0.005 (0.2) N.D. 0.015 (0.4) 0.020 (0.2) 0.014 (0.6) N.D. 0.017 (0.8)
2,2,4,6,6- XV IAFIVNTH 0.205 (7.2) 0.130 (3.9 0.133 (3.2) 0.275 (2.8) 0.168 (7.3) 0.248 (4.6) 0.155 (7.1
n-N7h v 0.083 (2.9 0.074 (2.3 0.113 (2.7 0.111 (1.1) 0.087 (3.8) 0.095 (1.8) 0.096 ( 4.4)
6,6-CAFIVT T H Y 0.014 (0.5) N.D. N.D. N.D. N.D. N.D. N.D.
AFIVR ¥ v 0.008 (0.3) N.D. 0.008 (0.0) N.D. N.D. N.D. N.D.
5T F 22,3 NI AFIANTF N.D. 0.026 (0.8) N.D. 0.043 (0.4) 0.016 (0.7 0.022 (0.4) N.D.
2,6,6-NUAFIVA T F 0.031 (1.1) N.D. N.D. 0.062 (0.3) N.D. 0.022 (0.4) N.D.
IFINUE 0.056 (2.0) 0.044 (1.3) N.D. N.D. 0.037 (1.6) N.D. N.D.
L L2VAFANVEY 0031 (1) ND.  ND.  008(02 0035(15 0021(04) ND.
AFALED
bR 0.017 (0.6) 0.027 (0.8) 0.032 (0.8) 0.040 (0.4) 0.079 (3.4) 0.056 (1.0) 0.054 ( 2.5)
Eof
T M= MU N.D. N.D. N.D. N.D. N.D. 0.026 (0.5) N.D.
ARIRE B 5O 0.041 (1.4) 0.026 (0.8) 0.045 (1.1) 0.038 (0.4) 0.048 (2.1) 0.048 (0.9 0.056 ( 2.5)
NGO 0.063 (2.2) 0.049 (1.5) 0.057 (1.4) 0.089 (0.9 0.055 (2.4) 0.079 (1.5) 0.064 (2.9
G (B =) 9.528 8.747 7.466 13.693 6.119 10.16 6.016
HEF kv ) —) 2.860 (100) 3.292 (100) 4.138 (100) 9.953 (100)  2.315 (100) 5.356 (100) 2.195 (100)
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N.D. : Not Detected (R AR )
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X1 %LU TH - 7e—H, S carnosusBFEzFHT 4 %R
ThH -1 RAWKEE P ETALEMEL & DG SR
XTI 5 72, S xylosus ES. carnosusHSEEHIP ) — & —
hCART A SRS, RIS K AR R T, T b
VHITI, 2,375 00 278 ) v, e FeF
V2-T7 5 ) VOERIZEND D, VTN BS. carmosus £ D S.
xylosusD T MZ 0, TIVA—=IVETIE, 2-BXUS-AF
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DATHON D, HBFILS carnosus & O S, xylosusD J5 3
2, T, 2BIUAFIVT FF—IL03- 4 FIVEKER
DAL, S carnosusTEZ L Hon b, ZDXH7EHEIR
AVFET B[RRI SN TE D, BEAUET TERKT %
HARPER I E S E TOME ™ LHMT 5 2 LR
a7z,

HREPERS TR & 72220 B S 172 No. 120kk B & UFNo.168
HREEREGR O T 0 13, = EkIRIC B80T, S RxIV20A
D BLRANIEL CHBITE (p<0.05), HiE bR
HOThoT, £, & ORHHD HHELAE T, No.120
WA, T3 =27V MRDED, VT FLPT
M OFD, WOFRMER ], No16SHRHEMEEEHT, [THE
IRIERR DT D, BOMRR, EWR| cXBlanic (F—%
B o HIRITZED B - TR > D12 B WEid 113,
No. 1200k FEARI T2 K 2 59722, 3-7 5 v o F i
[Ny —] R [HF7 ANV, 7V -4, -t FeF
V2-TH ) M N —] R [F) =L, 3-AFI
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No.168tk AR TE < £ D WM = 5V 8 [ -
Fod 2 [77 AWk, THIBR ], 2-4F VT 5 F =)
A IENRM] P THEIFR 080D, [HER] 3-£XFL
Ty F—=nin [EIVE] 2 [ b= MR], [HHE,
[N—=Tkk), 22 AFN-1-75 )= [EIVM] o [
= @O, T74 ), FERAS TRIER ] © [THE,
3-A FIVERERDS TR - E 0] ® [JEHR], [HFRW] &
mENI, HHRBTHIZ [a—7 0V MEOFD, VT
FPTE M VOFD, BORMR] 32,3-75 Y
F R AFN-1-TF )=, FFERaFr-2-75) v
OFRAERIILTHA I L, [HPHRIEHEOFO, EH
B, KR ] BRI FILP2-AFIVT 7 F—,
3AFINTFF—Ib, WElE, 3-A FIVEKER DR %= KB
LTWa I EDURES T,

HE@LE L TI8.5°CT 4 MR U 7 ikt o idalef 7
IJBBXUOINVY I UL, 7 N EKEIERRERE &
B TENZN410~430mg/100 g, 40mg/100g TH -7z
(F—F B, Mk, WY —t—VholEsET I /) ik

OB IEN R OB & 0 b WHRDORE R D A
RENT EWELTOBY, BERHEKRIC & 2280885 - 72
AWFFEDFER S 2D 2 LITHRT 5 L S h i,
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No.120¥k & P. pentosaceus % $:58 U 72 30FHE, 2RI
BOTEBAKESESFETH D, MHEER ISR A KO
1/100~1/1,000F2 T - 72, No.168%k & P. pentosaceus
R LR, [ARROMBIM 2R U, MG PERR 3R AR R
WD /10~1/100BETh -7z (K1),

FMEE T FOREEZEH LY ——Y T, #E
TREPICIBENESRES D, 7 RYEREEIREO
1/10~1/100.2 ¥ THfERs 4 5™ . WHHToXE b Zh
FTORESNTOE Y —t—VHERETH - 7,

FAE U 7oA L D HEEVE R T ORREIC B 1 B R AR
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£ 4 P pentosaceus ENo.120#H L < [EINo.168#kZHE L THIELI-EN L DERMR S O E— /7 EEL AR S

o No.120 No.168
Btttz 5°C 10°C 15°C 5°C 10°C 15C
7T E R
Fe T AFE R 0.082 (0.5) 0057 (0.3) 0071 (0.5 0118 (1.0) 0.143 (0.9 0.118 (0.8)
9 X FI-THF— N.D. ND. ND. N.D. ND. 0.012 (0.1)
S A FIN-THF— 1L 0014 (0.1) 0030 (0.2) 0059 (0.4 0070 (0.6) 0.092 (0.6) 0.104 (0.7)
FaAF ND. N.D. ND. ND. 0.006 (0.0) 0013 (0.1
ANEFF L 0.036 (0.2) 0161 (1.0) 0217 (1.4) 0224 (1.9 0.798 (49) 1367 (9.3)
Fova—vE
5 6.003 8.171 7.898 9.713 9.786 8.551
9 A F 1T ) — 1L 0.066 (0.4) 0077 (0.5 0077 (0.5 0123 (LD 0161 (10) 0.072 (0.5)
14 R4 9 Fmss) — 0012 (0.) 0019 (0.) 0011 (0.0 0031 (0.3) 0020 (0.1) 0.020 (0.1)
175 )= 0023 (0.3) 0032 (0.3) 0031 (0.3 0050 (0.4) 0049 (0.3) 0.057 (0.4)
S AFN T TH )= 0424 (2.8) 0717 (43) 0544 (35) 0744 (64) 0872 (54) 0.701 (4.8)
=7 = 0012 (0.0 0019 (0.) 0.033 (0.2) 0076 (0.7 0075 (0.5 0.141 ( 1.0)
1 RYF v 8 d— 0.030 (0.2) 0072 (0.4) 0059 (0.4 0107 (0.9 0.092 (0.6) 0.126 (0.9)
3 AFILSTF A A= 0019 (0. 0019 (0. 0022 (0.0 0020 (0.2) 0021 (0.1) 0.018 (0.1)
S AFIL L TF A A= 0012 (0. 0019 (0.)  0.020 (0.0 0015 (0.1 0.029 (0.2) 0.030 (0.2)
1Ry — 0.076 (05) 0.183 (1.1) 0123 (0.8) 0306 (2.6) 0.203 (1.8) 0.415 (2.8)
SRy )= N.D. 0.009 (0.1)  0.009 (0.1 ND. ND. ND.
RN T 0086 (06) 0263 (16) 0.109 (0.1) 0209 (18) 052 (32) 0.9%6 (6.3)
PESY
9 Fms) Y 0281 (1.9) 0468 (2.8) 0431 (2.8) 0189 (1.6) 0.146 (0.9 0.208 (1.4)
9NTE )Y 0013 (0.1) 0040 (0.2) 0.039 (0.3 0029 (0.2) 0058 (0.4) 0.100 (0.7)
9-RU B )Y N.D. ND. ND. 0.138 (1.2) 0.166 (1.0) 0.227 (1.5)
9.3 Ry U ND. N.D. N.D. N.D. ND. 0.022 (0.2)
9.3 75 Ay 0.147 (1.0) 0159 (1.0) 0.249 (1.6) ND. ND. ND.
_SEFekya7ysy 286 (9.0 28 (10 2602 (1T4) 0880 (16) LOTI (66) 0155 (51
it 6.019 (40.2) 5507 (33.2) 5943 (38.5)  3.999 (345) 599 (36.9) 4.739 (32.3)
Fo et Uk 0.017 (0. 0014 (0.) 0017 (0.0 0017 (0.1  0.040 (0.2) 0.028 (0.2)
9 A FLT T EF Uk 0.118 (0.8) 0.146 (0.9 0.078 (0.5 0071 (0.6) 0.080 (0.5 0.104 (0.7)
R 0.153 (1.0) 0076 (0.5) 0.124 (0.8) 0054 (0.5) 0071 (0.4) 0.057 (0.4)
H 0.544 (3.6) 0916 (5.5 0493 (32) 0428 (3.7 0.707 (4.3) 0.686 (4.7)
7o ND. 0.051 (0.3) 0031 (0.2 0041 (04) 0029 (02) 0.070 (0.5)
Ik
W 5 L 2563 (17.1) 2732 (165) 2745 (17.8) 2077 (17.9) 2.634 (16.2) 2.030 (13.8)
oA VBT F L 0013 (0. 0010 (0.  0.008 (0.0 0025 (0.2) 0038 (0.2) 0.025 (0.2)
ey 0.123 (0.8) 0.083 (0.5 0.086 (0.6) 0052 (0.4) 0.068 (0.4) 0.042 (0.3)
9 4 FILEGER T F )V 0.234 (1.6) 0400 (2.4) 0.146 (0.9 0296 (2.6) 0417 (2.6) 0.211 (1.4)
3- A 7 UEAER T 7L 0.307 (2.0) 0696 (4.2) 0361 (2.3) 0447 (3.9 0620 (38) 0515 (3.5)
WiE-3- X F 17 F L ND. 0.010 (0.)  0.007 (0.0) ND. N.D. N.D.
e ) 0.059 (04) 0.124 (0.7 0073 (0.5 0110 (1.0) 0.108 (0.7  0.129 (0.9)
HTEUERE =L N.D. N.D. ND. N.D N.D 0.023 (0.2)
2 EFpry oEAv®IFL 0125 (08) 005 (03) 0104 (07 0219 (19) 0270 (L7 0181 (12)_
B
9.9V AFINFH Y 0432 (2.9) 0499 (3.0) 0.346 (2.2) N.D. ND. ND.
9 5-UAFAT YT ND. N.D. ND. 0.377 (32) 0465 (2.9) 0.336 (2.3)

2,2,4,4,6,8, 8T ZXFIV ) F v 0.054 (0.4) 0.064 (0.4 0.041 (0.3) 0.045 (0.4) 0.056 (0.3) 0.036 (0.2)

anLEY

T 0.004 (0.) 0021 (0. 0022 01 ND. ND. ND.
Z Dl
dl-) &'x v 0.009 (0.1)  0.006 (0.0 N.D. N.D. 0.010 C0.D N.D.
2-NRUFINTF v N.D. N.D. N.D. N.D. 0.014 (0.1) 0.023 (0.2)
NGV YO, 0.018 (0.1) 0.014 (0.1) 0.018 (0.1 0.018 (0.2) 0.020 (0.1) 0.016 (0.1
i (v ) =) 20.993 24.763 23.338 21.319 26.048 23.243
it kv /) —) 14.989 (100) 16.592 (100) 15.440 (100) 11.606 (100) 16.262 (100) 14.692 (100)

E— 7 i =ik o v — 7 mi/ NEEEE (0.1mg/mly 7 aANF4H ./ —)b) O¥E— 7k
It ES =iiks o E— 7 mE,/ (E—/7miEkosit—x4 / —ov—7miEk) X100
aUBHZ, S0H DR, Wttk, BHZEEZEL TS5~ 15°CTH0H MBS B/ E N L

N.D. : Not Detected (5 Hi PR F A
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IFI, 2-B XU A FIEET T )VIZFRREE ORI %
R~LU, 2 Th30~40%, 3 ~5%, 14~17%, 1~ 3%,
2~4%THo-to —F, NFHF—I, 3-AFI-1-
Ty )=, IRy FF—Ib, I-NFH /-, 2-Tn
W)y, 2Ry ) v, 2,377 Y40, 3R+
v-2-7% ) v, -t FuFvTobELr BT, 2,
2-VAFNTAUVBLIUL2, 5-IAFIVT T VITHER
B IAER LI, bbb, ANFHF—Ib, 3-XFIL
=75 )=, 1RV )=, IANFH =, 2Ry
¥ v, - RaFv ot B FIVELV2, 5-
U AFIVY T F idNo 168k EEFEERN TR <,
No. 1200k TR SN BV S b b - 72, 2-7
o)y, Q3T UV, FeNaFL-2-T75 ) Uk
K2, 2-V A F VT 1 v IENo. 120k EEFEELRHC LL R AR
<, No.l6S#k#EMHR TR S WG & H - 72,
F7z, AT TIVEBNTHRE U 7o R D PR & g
THE, THATENEPTIVI—IVE 7 b O RHE
PIETF Ute—T5, T AT IVERBRBO LENEEM L7,
Rz, WERR, BERRTF LB K UA FOVERER T F L O R
BEMABAE T dH - 7o

P, pentosaceus & Staphylococcus% $: 78 U THE L7y —
T — U OHFRMESY & UTHE S hicddin” o5 b,
PHRREAE T b s i, F72, P pentosaceus &
S. xylosus® U < 1S, carnosus % H:FE L T 3 R FMES
fov — =V ORAREERS Y TR, WalEhcdbE LT
ROV & LT, BEfRD45~50%, 2,3-7 5 2
A—IH9 ~10%, BT F I3 ~ 4 %% i, —T7,
2,377 OF I NaFr-2-74 ) i3, S camosus
HREECEL &K 0 S xylosustEfEaARt CTHERMNF L, 3-A F
TEF—=NRLBLUOIAFIN-1-TF ) =), 34F
IVEKER XS, xylosusBEREAFL L O S, carnosusHERERARL T IR
MWEP o Tos KPR EHIKT 5 E, 2,3-7 5 v 94—
R2AFIN-1-T 7 ) —IVOERBR SNEh -T2 &9,
FAFINT I F—IIVOWBNEL 722 &, 2-B &
UB3-AFIVEB T F VO RN EP - 722 L1355
M, 23TV URFE R F 2T 5 ) VDR
ZENIFEETH » 7o Fiz, HEHLEEA N L OFFMERSY &
Wid 5 &, 7OV L TENEEP, FHRTFIV, 2-B&
B3-AF VBB F IV, 2,3-7F V4, 3-E N+
V-7 vREbmiiEn s, BIRTETET VT
E R Z T VOB ETH ™Y, 1, NE
AN aTEEgE BRI AN, BT, 2-k
KU AFIVERIBRZF IV, 2,3-77 VA, - Fnm
F2-75 ) vifiiand, BRLETE, 2-B&

V3 AFINTIF =R 20-BLUI3-AFIN-1-T% ) —
WEWS 727 IVTF e R, 7V a— )VEOBMAEEE T
H5Y, ZOL5HI LS, T RUREEENLDR
5= —=HIVF v —E LTHOEE, HREh 55N
BsriE, T RUKEAERY —F—AIIVF v —ITHOT
Y —&— U ORI SR B L, RN A
NLERFRIBDERTH 5 EnHEERS T,

KeEEE T 3 RIS, %R (BE25H%) ©400~500
mg/100 g /» & Gz 1k % % T1,700~1,800mg/100 g £ THIM
L7ce TOBHDBRETIEREREIIEDST—ED LS
FiAmE R Ui (K2), 70y I VERIZDNT S
Rk D g 2 R U 20 TR A #% T 5 ~ 8 [ REE I8
Liehs, Zo#HE—Ed L @D BimzmnR L
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