oottt otgd,opo, bt dood
Joogdoodgdbooddbbodtdyn

0o gogoooog
ISSN 00156426
oono gg,oo
oog,o
gg,oo
ogo,0o0d
000 [CO0O0O00000]
0/0 3601 20J
oodoon p. 252-262
gooo 19950 4[]
gooo0ooboooooooboobobobooooobooo 0A° :
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ ut INnow |e(]9b'

Secretariat



252

A’fEE. Vol. 36, No. 2

5

#

AERORIC BT 5 RILR, TRE, MUZOREEA AH

B = NOMEYET I B I RIE T B8

PRk 6 48 A 18 H3)

3 1% e
K B {2

Effects of Carbon Dioxide, Oxygen, and Their Gas Mixture on the
Changes of Microflora and Quality of Ground Pork in
Modified Atmosphere Packaging

Hirokazu OciHARA, Makoto Kanie, Nobuhiro Yano
and Misao HAaruTA

(Department of Food Technology, College of Agriculture and Veterinary Medicine,
Nihon University: 3-34-1, Shimouma, Setagaya-ku, Tokyo 154, Japan)

The effects of CO;, O; and their mixture used for modified atmosphere packaging on the
keeping quality and microflora of ground pork stored at 5°C for 15 days were compared with
those of air packaging.

The increase of viable counts in ground pork packaged with mixed gases was suppressed
in proportion to the increase of CO; ratio in the gas mixture. At the beginning of storage, the
microflora in ground pork mainly comprised Micrococcus, yeast and Acinetobacter. On the 15th
day, dominant flora were Pseudomonas for 100% O and 10% CO,: 90% O, packages, Brocho-
thrix for 209 CO;: 80% O,, 30% CO.: 70% O2 and 40% CO,: 60% O,, and Lactobacillus for 50%
CO,:50% 02, 60% CO,:40% O,, 70% CO2:30% O3, 80% CO2:20% O, 90% CO,:10% O,, and
100% CO; packages. The VBN values of the air, 100% O, and 10% CO,:90% O, packages on
the 15th day of storage were 34.7,31.2 and 27.4 mg/100 g, respectively, while the values of the
other gas mixture packages were less than 16 mg/100 g. The pH values were less than 6.0
except for the air, 100% O and 109 CO;:90% O, packages by the 15th day. Redness (color
value) of meat was better maintained by the gases with higher O, ratios.

It was evident from these results that CO,:0, mixed gases with CO, concentration
between 50% and 60% would be most effective to extend the shelf life of ground pork in
modified atmosphere packaging.

(Received August 18, 1994)

Key words: — M1t iR % carbon dioxide; B ¥ oxygen; # X {& # 4l % modified atmosphere
packaging; #4:41# microflora; fB quality; k¥ %K ground pork
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#, CRBURE =), HEOE, RBREAEAGE,
BRAE%, ALy FEEL-BREBETRE 20
RO ME OB AR L. £0HE, BEEaK:
“RLREESETIE Lactobacillus 5, BERBBREE,
BREAER PR MLy FEIETI Pseudomonas b5, %
5% T3 Pseudomonas & Brochothrix 3B E 1LY,
i e % A 51 A 1% T 13 Lactobacillus 5300 L 7211
Serratia IS K% L 1. BICBEYFENESHEETLERE
B, —BUREBERTE, HERARHAQERUE
TLEETRIFSEREZELY, AROETIRESI L
HELL, BRAHD TR, 7RERIEO_BRILKER
LBE, RUEDOREN AR DENRIFME & R
BORBCRIZTHEC L TREETY, UMM
3 TBLRFZOEEL B ZHRBTOBRDONTVHD
bAHoh, BHESHETL BILREORRKEE 5
KON TRESIH S NS L2 E L.

Zz o TAEE, BEMOREMHICHREA SN ST
BefLik# s, NEBEORBICANLTRELHAGLE ST
Licky, MRAN AMNGED OB X NOBEYE
OFBL, FRI-TBI 3RELLIZ>WTRET
BEEBIT, YT S TEEDRDDEYIEN R
BRI oW T HRRET L fe.

EBRMERUAE

1. @RS HIRBS®

W) IR TOoRRERESH X Ko - ZREEAR,
BEBICHEZICMA L, BENICTE 3K 0EAMEP
IR 2O BRI, BENE L JOoBER%E
BB IKHREEL, P r— (FREEED
&, PP 15-11,150x114X26 mm) 280 g D+,
KON/PE 7 4 v & (EVEfkE=Y)Fva—-bF M0
v/EY)zF LY, 220X320 mm, MEEBE; 5~15
ml/m2-atm-24 hr, K#&EXHEE; 7g/m? atm-24 hr)
RICID 1-.

i, ThooiRE%E M 2BHBRSERE Multivact
&, A300%) 2RVT, B LEHOZHTHELET
MILRFELBE, RUZOREAEHN R (100% CO, 90%
CO2:10% O,, 80% CO,:20% O, 70% CO;: 30% O,
60% CO;:40% Oz, 50% CO,:50% O, 40% CO;: 60%
02, 30% COzI 70% 02, 20% C0280% Oz, 10% COzZ
90% O,, 100% O, dAE 11 ) TE#L, » xE#H
AR L. —F, dBELTHRORbYI
HRERRHATH L b2 L /.

2. SEAREHZEBOMNE

HABWEEHRDO T ZAMROWRE, AR7a<b s
574 —(GLC) itk b, AR ELREIRRDOSEHTIT- 1.

3. RESRH

AEEARNL, 5° OEREEZEAN () B RUERSL -
A vFa~x—9—) TREEL, REIMKURFR L 3,5,
710,15 HHIEBHR L VO H L, BABREFEREL /2.

4. WMEYFHOER

1) HEoFER

SKBALERAB10g 2R 27408 — (v ¥
BEEE(BORD ICHEL, 0.1% <7 b viRmAeHEAEAY
290 mlmz, ZAb=ovh— (FNH/HE, Lab-
Blender 400 &) TH 1 ABIRA b= v F v Lz D%
AR E L, i, A#%E 0.1% <7 b A=
BEAERWTHEIIG LT 10 SBREFREE L, &
BHORE gL 7.

2) HEEHOAIEY

Standard Methods Agar (BBL %4 ) # HH\ T, K
BEREIC L D 30°, 72 BT R, RE L EE R
LHEEEED L. BIicH kil i Duncan 0%
HIFAREE < & b &4 MR IC B 2 HEEERE
ﬁ‘ﬁ”') 7.

3) 77 rRHERONE

Standard Methods Agar I crystal violet (Merck
#HED & TTC FOLAETE@OR) 2MAI CVT &
REEHIO 2 VT, EREBHEREIC & b 30°, 72 BiiisE
%, REEEOCHEIFAL, BREEH L.

4) FEREHBORIE

Lactobacilli MRS Broth (Difco #1%4) i< Bacto-Agar
(Difco 18D #%nx, NEETpH 5.4 B L it
MRS R 2 FHWT, SERBHEIC & 0 K E
HENT 30°, 72 BREEE, RE LT TOEH
20WTH Y 5 —-EHBREITYH, 155 -FRHEOLD%E
FLERE & L, BEEEHL .

5) SHEORE ,

HEHGTRIR O R, o, EEBCZhZH 30H
BREWEL, o OaBEkic>LWTEERR, X
BER, 77 aRG, JERE &8t 555 -¢ER 7
Fra—b-AF - EHER FEROFE, OF HER,
RKALYMRBRE 0 R B % 1TV, Vanderzant 52,
Cowan 5!¥, Dainly 54, 4F!9, Brawn 5'%, Bucha-
nan 5" OHERELU THRUVBL NV TORIE%:
T - 7-. Enterobacteriaceae ic2>\\TClt, EEE S0
FHEWFI ALV F 2 —7 CREHEEEORD i<k 50
ﬁ%ﬁ") 1.

5. BLFMER

1) JEFRMIERER (VBN) ORIE

BB - RO ICHEL, o vy = 1 OB
ik bHEIEL .

2) pH DRIE

B 10 g ITHEBIK 0O ml ZMATECRBAL, A
TAHBLI ABICO>VWTH I AEBPH # — 9 —
(OB RERS, F-88) 2AVWTHEL .

3) AWEORE

W, BERET (3 /098 25 ()8, CR-100
B 2RV, afMo by SHlEL, BHE (L{#E), B
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Table 1. Composition of Gases Used for Modi-
fied Atmosphere Packaging of Ground
Pork

Substantial gas ratio
in the package

Combination of gases

CO; 0,
(vol. %) (vol. %)
100% CO: 100.0 tr
90% CO2/10% O- 89.8 10.2
809% CO./20% O 80.4 19.6
70% CO2/30% O- 70.15 29.85
60% CO./40% O 60.0 40.0
50% CO./50% O, 50.2 49.8
40% CO./60% O2 39.65 60.35
30% CO2/70% O. 28.2 718
209 CO2/80% O 214 78.6
10% CO2/90% O2 7.9 92.1
100% O, tr* 100.0
* Trace

(afl), ¥ b)) 2b-TRLE.

EBRER

1. DENORERST XA/ OFER

AENO _RILRE BREARVEREN R (9B
HRORE L1458 % Table 1 ISR L7, BEERON
Z AR DEE TSR T LT £2% LINTH - 1.

2. $EPICRIZTTHIEROEER

Table 2 i3, 5°ICREL-BRENICBIT 34BN
DEEERLIZODTH 3.

FERGBEORR ZNPOEKIZ 1.2X10* CFU/g
T, 20%L REHHOERIC N T, BHEMOH
FAED >N, 2B _BLREO LD 3 EEDE
WidE, EROEMSEL CIMEE N AEEERL .
T1b b " HURERESNS 10% UToBaR, Bio
BMAEEET, B#E7HEICRESKEERY 100% O
L HIT105CFU/g iz, 10% CO,:90% O, Ti3 10°
CFU/g il 7z, Chics LT 20~60% CO,: 80~
40% Oz © # AHMEK T3 10* CFU/g iz, Eic 70~
100% CO,: 30~0% 0., TIRIZ LA LFEKOWEMIIS
SRIEh ot R 16 BRI 5 EBK, 100% 0. &
UF109% CO;:90% O, Ti3, WIFhDIFEITH 108~10°
CFU/giciEL 7. %1 20% CO,:80% O, & 30%
CO,:70% O, T 10" CFU/g 12, 40% CO;:60% O
& 50% CO0;:50% 0. Tid 10°CFU/g ic = & hiin
L. UL, ZBMLREOEHENAH 60% LI LEOH
LT3, BISRHE 105 CFU/g ERESFICH~RT 2 —
F—-EEOMMICEE D, “BURFEIC X 2EBOEM
MBI EHEE T - 1o

Table 3 12, {F ZHMKXO T TH LN AEROBERE

ERGE (6% K#E) FHERERL

FE1BHTR Y AR EROZIED SN
otz RESHEICN S & BILRBBEH 10% LL
Lot 100% 0, RUNBOET A I H~<T
BECEBVERERLE. BE 7 HETRIRLRED
425 30~100% FHRKOES, ftho# MR L~NT
HRICEVERE AL, BRBEFIOHARUI5H
BT, 100% CO; ic B 2EHbMho 4 AR DHES
IKHATERIEL, RLBESROGVC LB S
i, 7 ZRLRFEOEISH 60~90% DEPHAN T IE
BEROEREDONLL-T,

3. USLMMENICRIZTHIEROEE

Table 4 i, 5°ICFRFELLABBEARLBI S5 4
RHEROE(ER L.

75 ARRMEIBILIFE MY 73X 102CFU/g 2R L 1
», RET7THHCEEKAERU 100% 0, Tt 10°
CFU/g, 10% CO,:90% O, Tid 10°CFU/g, —MLi%
FOEIAH 20~40% DIFA I 10°CFU/g Bl .
L& L, 50~100% CO, DIFAEBMOEMIZZEYD Shis
ot Big, FE15 HEICB 3 &5, 100% 0,
KU 10% CO,2:90% O, TiE, 108~10°CFU/g iZ&EL
DX LT, fhoH 2R TRIBILRROEHEDS
Wi CEBDBIMAEIE T, RS CO. A% 70% LI EDL
A, BEHoMnIED S, -1,

4. HBEHICRIZTHREROEE

Table 5 i, S°ICREL B ERICBY 2LBE
HoZEERLLE.

REYTOBRBEN» SRS N HLBER, 10
CFU/g LT &AL, ARBRAKETIVThORE
S5HEHz CHEMOMMRELALASNLE L. L
LRE7THAUBCE D ERS R BEmML, RF 15
BECREREAELAED T XTOHN ZHKT 104~
10°CFU/g ic3#8inL 7=, BB OMH OKELE, £H
BRU 75 sABEEEBOEN S L3R, 2FEHM
Tl LU TH AR EEE R Z GBS S ih - fe,

5. RMEDRICREFTHREROEE

Fig. 1 ig, iR EFE LB ERICBY 2 M4EmE
DEALERL -,

BREYTOBEBEHICS O N HMEY#E R, Micro-
coccus, Yeast, Acinetobacter, Pseudomonas, Aeromo-
nas, Flavobacterium X EDFBER D TH - 1z, #ES
HBiiZEKa9%EKR U 100% O, T3, Pseudomo-
nas BWEYE O 60% LIEE 5w, BEETH
Hicid# 90% 1ciZl, ZORAENBMNOE THEL
72 10% CO2:90% 0. T, &5 HHUED 5 Pseu-
domonas, Brochothrix ® 5% 5B|&HEL Y, 0%
bIho 2HBMSBMNOT EHB L. —F, ZBLR
Fhs 20~40% D H AMRKICH - TlE, 2AREHEEE
L T Pseudomonas O¥ENIE A 513, Brochothrix 58
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10%CO02/ 90%0:

100%0-

Air

40%CO02/ 60%0-

70%C0:2/ 30%0:

30%CO0z/ 70%0:

20%CO0: / 80%02

60%CO2/ 40%0:

50%C02 /50%02

(%) oney

100%CO02

90%CO02 /10%0:

80%C02/ 20%0-

s 7T 0 B
Storage period (day)

1 3

B : Acinetobacter

B : Coryneforms

[0 : Other bacteria

B : Pseudomonas

I : veast

: Micrococcus

: Brochothrix

Gas composition: cf. Table 1

Changes of microflora of ground pork packed in modified atmosphere gas

Fig. 1.
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Lo EHEH L, Eic 50% C0::50% O, & 60%
C0.:40% 0. Tii, L AHE THMEMEIcKEL
EltizAonih o600, FDI%IL Lactobacillus
DB AHEML, F15 BRI A AR E 244
D 66.7% %578, Brochothrix F# 10 AE» S
Bilah, 16.7~26.7% O LEERERL 1.

T 1o, ZBMLRFD 70% LI LD H K TE, RES
HEZ TMEMECKREZLUEZA 50T, REFETHH
ICE Y Micrococcus, yeast O L 3E|&HBED LD
12t L T Lactobacillus O¥EMABED Shic, HiCEE
15 H Bic i3 Lactobacillus 2D 90% LLE &0,
FEEREA AR L 1.

6. VBN BILRIZTH AEROEE

Table 6 i3, 5°IKFEL BB EWICHIF 5 VBN E
DEALERL 72,

VBN {#i i3 fR724%] 13.0 mg/100 g DEfE% R L 1.
RETHEETESEDOLT, FEI0HBIE3
LEGAEE 100% O icBVWTHEO FRBBEX
h, BEIHEIE30 mg/100 g% & 2 /-, 10%
C0O;:90% O, DIFEHTIR, SXEEL 100% 0, Lo+
PENWTERL, B#E 1588127 mg/100 g icEL
fo. A, ZEBURROBAH 20% Lo 2Kk T
3, 2EFENEEEL TELREY S he, ZR(LRFE
PEEREAO VBN [0 LR MET 2 HEE A1

7. pPHICRIZTHAEROKEE

Table 7 ic, 5° IR LB XWicHF % pH OF
{t&mRL 7.

pHi3, FEI0HBE CESREELESHTNTON
2B TE RSB SN h - 1. FOBRETELE,
100% O: K T¥ 10% CO,:90% O, TZEHENEDPHL
tRMBsLH, BEFEI15HEIKRENEN62,65,6.1 D
EERLL.

—7%, “RAUREBES 20% LILon 2T,
FE IS HEIRE > THELRBH ShEd - 12,

8. REICRITTHIAEKOEE

Table 8 iz, 5°IKHRE LB EMICB T 2AE (L,
a, b)) OE{LERL .

PERMICR DA BIRFRICHN, KAV, HAL
BEZELL. EBCBBREAORBEFTRILIECA,
{FH4PE, LY 48.710.7, aflins 7.9+0.9, EED
45+06 2R L 1.

L3, B85a%42302 8 2k bEERRORE
B> CTERT AERIER LIS, 2REHMEEL
THAMBRICERE L ZRZD S NEh - 1o,

aficoVTid, RELYFTIDEERLE. ARE
ETRARE 1 BEHTRELYMOE X 0 {BEVWEERL, B
CHRESHHEICIZ6OIET L, AESBBEREL
fo. Thic L TBEEERLIEKTE, WTFhbR
HIERER L. $1bb 90% CO;z: 10% O, TIRF

H1HHZET, 80% C0::20% O, TRIFEHF3IHBZ
T, ¥t 70~30% CO,:30~70% O, TIX{REES5 OH
T, HiT 100% O; TIRRET HHE THROMAER
L.

bfEIZ oWV T3, 100% CO. PIA D & 2 #HA% T 12 BARE
(afl) &[EH FEABORBL L bIEMERT 5E
HER L. $i 100% CO, DA, RERSEIC
EAET L, fhor X BEHREEL IR - EBHEEL
7.

£ ®

AN - RRNSICERT 2 9% CaEMoES I
&0, AkER b M ABEREE, KEEBEAEASEKSE
BrO0HADBITONB LI -1z, WHTHH RABEH
A, BRENYESERE SIS0 BIFREL RS
LENTERLIAH S, BROREHREROR CHIfF
ENBZEWMDOVEDTH S, HicH ABHREAEIINRE
IEEPIEICHE Lt M AR A RS L, Bl &4 T TR
HATaCeBEBELELI OIS,

A, —BLRRLBERTINSDRAEN 2 THH%
EREREL, REHOMRAEKLEHEOHB L U
REOEIS EN SR L., Z0EE, aNo_8
{LRFRO LD 2EESEOH AR L, EEESENIC
g AMEBIRMED S, REAKOEBEEbIC
BHZMBEOBICENED SN D, —BLEESE
60%~90% SUHKTIIRE 1S HETLHEMICEE
DERSONLED . 75 LEHERIC >V TIIER
BEERR, ZBRLRED LY 2H&0MEMc >N THEE
PHHIEh 2 ERSED SN, UL, LBERC-
WTREN ZMRICENS SN, FEROBED 12 h
SN ERIRICHABEII T R DEBEZFIZ W DL
Bbhit.

BN CTEES W BROMEMCET 281, /M
BoWitk->TETTRBENTEY, BRHESh3EIRY
5 sfa: @ Flavobacterium, Achromobacter, Pseudomo-
nas MBOL I EMBWEIN TV S, SEOEELS SR
I NIEERZ, yeast, Micrococcus, Acinetobacter 3
2L, IMBRSOHEGEPPREBHEERLED, <
NS { BRROKERCPERIB OB REEDRE
WEEIKEBbDEELI SN B,

—7%, BHPEBVTHERE S AERTEL, BRT
R LB OMAEY# Ic BT 2 AV, Bk
BT AT TOWERASNE ., AEBROERD S H X
Mk oMt g OB A4 5 &, &5, 100% 0, KU
10% CO.:90% O, Tl3\WIFh b Pseudomonas Sy HE
BRETH -7, 16Kk HREBTTRARRET 3 &
Pseudomonas \<fg 5920 T EMBHION TV B H, EH
5 DR SEERO A AR N S OHOREICE -
TRIFEEMY, $HLBHIFHFCEVIE,SIDL
IBHEERR-LbDEEDLNS, LhL, G¥Ro "
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B LRFEDEISH 20% LI Eic i 5 &, Pseudomonas @
L) 2EEDEDT 2EMSHERS . ThoOBE
i3 Baker 52 Itk > THHES TV EH, FEHSY b
Pseudomonas DHERIC & » TRZHICERIEADH LN S
bD?, 20% LI o B3 Pseudomonas DHE
2MET B EAEDTVS, BHic “BILERKD 20~
40% @ # R T T, Pseudomonas (24> ¥ Brocho-
thrix EEDCTEAE LD, fhicfk-TRELREL

St Brochothrix (3L D FRICE D T2 b
1 OKRBDEES B VRN v e vy EEENR
LTA VEEES B0 31 v EHEREEE L, RRERYE
S8, AELILEE5 T3P LEILhTVS. O
Brochothrix 3BROFRFOBI, REZEEERLT
WK HDATHELSEETHA I LBMSNTEY, Pseu-
domonas & [AlkE i Brochothrix DREHEM % I T %
NEBERNOREHRERICE VRN THEEEZ N
5, "R LERFEIERE b 50% LIk A K T, Brocho-
thrix DREF 3B MFHIEh, Kb - T Lactobacillus H
HEDER LI -7, Th 5D Lactobacillus 3B FHD
BERCODIRIA & 72 52—, RS KB 4 9 R B D 1l & ek
TEEHEELOWO b TEY, AROKEY®E
55 Lactobacillus /o B4 5 T & 3FERNICRERERE
KRN TH B EEZ 0B, Thb DRI Christo-
pher 5 Itk - THHE I N THB Y, 4] Pseu
domonas THER N ZKAE% 50% COz: 50% O, &
20% CO.:80% O, DF AZHTFTHRELHAI,
Fh b 1BMI%ICI3 Leuconostoc % Lactobacillus 75 &
DBEBICE B EEBDTV S,

—%, BGEichtzn, BRIREORBLSERMESE K
EAEATAIEBHIONT VWS, ARRICHEE O
BiRAF v IAT O VOSERICEDY, TOEFER
BEVLDRERAMNBVE SRS, BRFARICHEN
T/ 0 EVERMWDEVEDICFRIEE DKL IIE
SNV, ZOIFSoEvicBEESL 5BRE, &
B DB 80% REMSEIFLERE5Z TV 3. KA
BV TIR, BROEAY 30% LILLO W 2HRDIS
G, AOKSERDT alHSFRES HEE THES LR
FRRNEsEFs N, FICBEOLEHLEDERETSH
NIEL VD IBABICHETE I - 1285, BFEH 30%
PEdnidHBMBIFHRRAL RS C LAKESH, B
FEBENLVBEVEERL FKRAEHE L. Daun 5%
WL EEBEOMFEIIAF Y I4 S0 v ERSE
&, At RIFICRETE 3 LN TVw3a, il
T 100% —BLRF R, RAHACHHGT 2 aflicHEx
RiFEEVb00, bEOEESETHED SN, WR
A THRBIRBOVEENL N, TOZEREN
S® k> THHESh, SEBEORILRE TARIC
BEREL T L ESMESE TS5 LIEHL TV 5.

HEECEEONNY, AR EOmED SBRENIICH R

BRAERF LTAHB &, 30~T70% CO.:70~30% O, D
PEVERO 7 AR SREEER A E Bbht.
BIEBRBGE CORBIC IR, FHRTHV M H 2K
20~30% CO: 80~709% O, B T b BIFSERNE S
NTVEY, HENFRICHELTESHPCBBRLPT
WERTIE, REEOHD SRBEREYE, BRI
4 % Pseudomonas % Brochothrix DRE % M&| T %,
LD b B OHEEICBIFE 50% CO,: 50% O, DRk %
HHTIOBEVLDERbNt.
= ¥
B#EREBE, _BRILKR RUZOBREGH 2 EH
WTH RBEBREEETY, 5°T 15 AMREL, oM
ZB BRENADMEYE L T ORHICKITTEEC
DWTKRET L 72,
1) AFEAEFEDOEERIC > VTR, “B{LRZEOE]
ABEOHT ZARDOIBE T E T OREHEHSIF & 1,
1009 CO; THROIMHNRHBK TS - 72,
2) BRI OHEE 3 Micrococcus, yeast, Acinetoba-
cter WEER OO TH-1D, REISHHIKED
A% H, 100% Op 10% CO,:90% 0: TR W TFh b
Pseudomonas 55, 20%~40% CO,:80%~60% O, T
1& Brochothrix 3, 50~100% CO.:50~0% O, Tid
Lactobacillus DSRBAL & 15 - 12,
3) pH & VBN {#id, % 15 HHIKER, 100% O,
10% CO2:90% O; Tk EFEAcH, o # 2K T
BPEERELRA SRS H 7.
4) WREOELE, BRABENEVIZEREDFRC
BHTH-1-.
PYlocéps, “BIURELBIEOREN 2 &R
LB S OB RECE, “RILRELBRO
BAH (30~70% CO;: 70~30% O,) D#EFHLSRIF B
bhit,
KX OER I AEEREEFRE 64 OIFMBES
(19924 10 A, &BM) KBV THRERLK,
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