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Abstract

The O, and CO, concentrations in controlled atmosphere (CA) rooms are determined by the respiration of produce
like apples and the airtightness of the CA room, with gas in the CA room controlled by O, and CO, removal as
well as respiration (CO, increase and O, decrease). The purpose of this study was to evaluate the validity of the gas
exchange model for O, removal, CO, removal, the rate of O, decrease and CO, increase by respiration of apples, and
airtightness of the CA room. It took 17.5 hours to reduce O, concentration from 20.9% to 2.0% after loading 4.3
tons of Fuji apples into the CA room, which was 4.2 hours longer than the 13.3 hours of the model formula. After
the CO, concentration rose to 0.5% due to respiration, it took 4.7 hours to lower the CO, concentration to 0.2%,
which was 0.6 hours longer than that of the model equation. The rate of CO, increase by respiration was 0.021%/
h, which was similar to the model equation (0.017%/h). Also after 4.7 hours, the O, concentration decreased by
0.1% which was also in line with the model equation (0.13%/h).
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Arke] AA717E A FAFAE S8l A 10
S ARSI 7P B2 A7 EE Eok= CA (con-
trolled atmosphere) # %3 1-MCP (1-methylcyclopropene)
o thak Aot} Watkins (2017)8] ®.32o) ¢]&HH 1-MCP
= ARSI I7E A A% wAES 23RS & fAT
Atk AHo] Utk AT 1-MCP A& FiHEe £
3| &o] ofHiL H]go] Bo] == @xlo] Stk CAAES
BAHEe) 5F&we] BEo] 0, RS Arhdre U
Z]178l= DCA (dynamic controlled atmosphere) A7 &2
WAF], 53] F7lEitE Aol Bol AHSET By
skt e CAAZEL7E dntkstd v=3t froxe &
3 CAA O, 2.0-5.0%), LO (low oxygen) CAZ (O,
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1.5-2.0%), ULO (ultra low oxygen) CAZ (O, 0.8-1.2%),
DCA (0, 0.8% °]3h) A|=8 Fo] BF5i glom, 247
A AE Abke] thiEo] CAA A Alzbo]th(Yahia, 2009).
o] A= CAATF 71&d Het AAZ ol EAHRI
AF7F A&HH o2 K E o] CAAY W2 540] 4
ZSgol Wl 1985d5E HFo] FhE7] AlZsle] 2015
Well oF 10009709] thE CAAZI7F $F= Jlom, o
WA} Aakaro] oF 17%7F CAA 4= 2L )l tH(Park, 2015).
= e] 79 Ate] 7] A4S flal 1-MCPE A st
Aom, CAA-E 1990 th 8] Hgg Falsislont
QAZA F47 e FEAEd N o]&3tal ). o
@ el HAE CAA L= ojde]o}, di, 54U 9

© =1
e FsiA A7 7Sz CAAAZRLS 37 A%

EA

o] MAo] 99-165m> WY E 90-150%2] Al#= A 43}
FrE Ax=e] Atk H 10d oo FWe 7

FEAS) AT CANRIE FHFOE o] g3l

WA gt 3 ol it @ ) Ao Agg el
27 A8 Ao) Aol CANAS Fol wALE
pas
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FANES ANNE 55 Fol TUES W) Yxs)
A ANAER S S0k s, CAAILE W Folw



HlEa cARaLe] 7)A|nE 54 19

A+ oy FAHES EsteloF v dasta ok
(Yahia, 2009). fikshd th® CAAELS] 2§ 0, F=5
SEE 2 oY £857] WZe] AL WY Esht o
FolA = AL aeletd CAAGILS] EolE /s o
A 71A 28 S she A ddAoE oyl e o
B FEAANA F7ke] AbE s CAAZL g 5o
At#E §Jarstedl oF Y AR A28EY, 31 A=
e 3= ~a57 ot

2 5 AFFE AbEhE sl BAE SUE 9
3 CAAFIE Rt B2 Al=rt Ak 28y
oA =A% E CAAE A= 0, ¥ CO, F=E
2 AIZE gkl 24317 918l A A7 (AR A 7)), o] At
steaA A7, @A A T B FA7F Hast]
o o] AXH]-go] 1300 THI/33m> A=E )¢ ¥
TS ASAA 5] FAE Aste] Frtel] AX|E17t of
H7] wZel S s7tedzdo] she CAAEALe] e
TF=7F A3 ST gt

2016300 S HEAHATANA 5= FEO HEH oY W
o] CAAZILE o8 o AX st A4 7] ¢ R O,
= CO, =5 AU 4T F Us W=
(purge-type) CAA AL E /Nate], 20175 7 B
HF3I3 AthH(Park et al., 2015; Park et al., 2016). B]Z2]
CAARIE= A WE dAE FYWMEAA O, B
CO, 55 xdste WA E o534 3 thE F&Al
Aol AX% 3] CAA 3L (Bartsch & Blanplied, 1984;

=

Outdoor heat exchanger

Fig. 1. Scheme of CA room (A) and nitrogen generator (B).

Ragavan et al., 1984; Kader et al., 1989; Peppelenbos, 1996;
Yahia, 2009)¢}= 7|Al 5 A9 o] g2, e A
T CAAZ 7leEe] 7] SAR CAAZLE AAT
o 2k 35 oyt w9 F=53F Aol

webA 2 Aoas A 7| vhS o] §-8ke] CAA A
o] 7SS 2dste WiEA CAAEALe] 71AI$7
HstE wAste] CAAEALe] Al AR E &getaat
it W& CAAELe] 7WAd s S AAlstaL, 4
At 4355 AR shHA CAAAAL B agh A,
0, X¥A7H, CO, XIZA7E O, 2 CO, 35 =435l
o]EA 07 E&3 A e} vl skl

CAMZT

CAA 3L (CT-005CA, Cooltainer Co. Ltd, Iksan, Korea)=
71" A % 3 (airtight room)2} & 2224 7] (nitrogen generator)
2 EHFig. 1). 71BAZ s AL R 2ES
Ao 2 FAA7]= ¥R (unit cooler, outdoor heat
exchanger)9t 9|72 717F AW E FYEA] =S she &
719 (breather bag) S = T+/d=]o] Uck. AL Wi-e] &
7F e A AL R F717F WAE &
(positive pressure) FEN7} E3, =71 S A=
o] F717F 550 - S(negative pressure) JEl 7} E T}
FollM = AL -] F717F A4 wre g2 Urkd =

o KT ok

T
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120 W3 - upRle - Huy - He) -
ol e W, SFNNE GRFIE AT YrE
wolZolele ol WS WEe] Aol eusts
WS Yl §AT 5 e F71ue] wEA 2
a3tk F71Me) Y @nst Adse] gloiA /A
3 el Sstol WS 717k Brlwe] R &
3, W Fgre] WS HE B 3717} 9
N2 WAL LA TY e P g g
S22 AAMA "k /1EARRE 2 Lol 60m,

|

712 24m, ¥°] 27m= A Fo| 38m’o|H, F7|e] A
AL 3.0m’E FHo 21.5°Ce] % 27k HAFste] ™
o] ZHHLEF HAAAZ st th(Table 1). A A7
15 kgo] Abpab2s 28870 AAste] F 4388 %
Al g sttt

AadAzle t7] 54 4
AE 7]1312%;]-1; Zo]o]_,}_;

=
ol

ofs
oL
Q.

25 AAS L afwe] &
A olt}. A4 7] (GNG-
2N-6.0, GSA Co. Ltd, Gwangju, Korea)x= CMS (carbon
molecular sieve)oll 2FAE FFA7]AL HE AAE T
7]+ PSA (pressure swing adsorption)2] 0.2 F7|¢=
7], AF71, oA AGA T2 FAE ] Urhk(Table 1).
Aoy 78] ALadd %S 6Nm/holH, 0, T5=

1.0% ©I3KN, 99.0%)7FA] 2 o| 7F&3}tt.

A A1 (SH-VT250-02, Soha-tech, Seoul, Korea)= 1=,
FE, 0, COE &Ml 34 = rh. 2= AFE
= 247 -25-85°C (accuracy +0.1°C) % 0-100% (99.9% at
0°C) HelolA &H o] 753, 0, 0.1-25.0% (accuracy
+0.22%), CO,= 0.00-5.00% (accuracy +0.01%) H9E =
A8 2= 9ITHTable 1).
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Table 1. The specification of CA storage system

10%J F3E FX AM Z Zgo] 200250 g W =
/‘\_tﬂ 1_]_ ey

CAA7Zarol] A7) 63T,
NY FG AT o 0°C, O, 20.9%, CO, 0.2-0.5%2]
A2AG B2 fA st Al WiR-e] B S-S AAT
Tl CA A 7oz AJAZItH(Neuwald et al., 2009;
Kweon et al., 2013). 3#] Alxte] A& CARA &
o g Asd ANHAA A=, e, B, 2WE, 9HE

o1, =
Aw

< XAFSH] Table 29 ‘/‘rE‘rLH 91‘:}. Abh o] AreE
texture analyzer (TA-XT2, Stable Micro System Ltd.,
Surrey, UK)E AF&3le] A& 5mm puncture probeS A}

9o test speed 2 mm/s =9 10mm Zo|Z2 &
S 5335190 AAAEE AR 209 FFF 180 mLE
e ¥ 743t sto], #2835 © A% 20mLE 0.IN
NaOH &9 o2 pH83°] & m7pA] HA skl Abzte] 5+
8 7141 malic acid FH(%)oZ AR At T
e A 35S ZAEe & 2ETEAI(RX-50000, Atago
Co., Tokyo, Japan)Z =7 3}o] °Brix2 e AT AFte]
2 FAHIES E el jle AN 0R)IM 2 Sl
A ] 40%E AHA sk ARSI & 65 o=
THEkaL, 257 ol g she AlE 2 el e
Aatal AlLFSFE Y Neuwald et al. (2009)= 2 3573 A
T7F 258 olsll Atdke W ZAWom WA EXR 7]
ool FPH o E FAufj7t 585 = Atetal HEeksdnh
At el W S-S dskA7]7] flEl 219 B9 A9
CAE AN % B3l 3.7%2] AttellA o3
o] ot AT

l‘l

ut

o =
=2 o

CAMZT D 7|2AIE
CAA o] 7|UANEe A 4He
mmH,0)Z

245 Pa (25
=91 & FHo] 123 Pa (125 mmH2O)77}7<] 50%

Components

Specification

Volume of the container
Volume of the breather bag
Maximum loading capacity

Air-tight container

38 m* (6.0 x 2.4 x 2.7 m)
3.0 m*(5.0 x 2.0 x 0.3 m)
4,320 kg (288 boxes of apple, 15 kg/box)

Temperature
Relative humidity
Oxygen

Carbon dioxide

Sensor

-25-85°C (accuracy +0.1°C)
0-100%+4.5% (99.9% at 0°C)
0.1-25.0% (accuracy £0.22%)
0.00-5.00% (accuracy +0.01%)

Type of oxygen removal
Main parts

Nitrogen generator .
Flow rate of nitrogen

Oxygen purity

Pressure swing adsorption

Air compressor, Dehumidifier, Oxygen removal device etc.
6 Nm’/h

1.0% below

Table 2. Physicochemical qualities of Fuji apples

Firmness Titratable acidity

Total soluble solids

Rate of water core Rate of internal browning

1446 N 0.450% 13.98 “Brix

3.7% 0.0%
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2 zhshs A7ke sk 7IEHE Hobekn &
o] 50%7H4] ZHastet Al AlRbe] 1085 238l oF
U CAXALR AHE 4ty B3 %3 thk(Bartsch
& Blanplied, 1984). 7€ -2 A7 W1 ejollA W
ARAAE O AL X7 H7] 2% 2 BEE

FA == Al OA AFsEATE Y, 7]22] Ws) Foll <
8l Agare] 2xstE HAskelr] 918 18A]-20A] Ate]
of ZEAIFS FAsATh ARG =71 26°Cell A
26.1°CZ 0.1°C H-S 75 AFare] fEdwsl= oF 338
Pa (3.45 mmH,0)°] WH3a}7] wzel 7|EAEdS 4
A Yo 2xWst Qles fA8te Blo] v &
[ttt AFare] 79k 3571

mmH,0)7}4] }8& FolaL 2 ol o e
©] 245Pa (25 mmH,0)7FA] 3178k AJHEE A|ZHS 108

EOEEE EECS
Y R €% 0, B =
Eﬁoﬂi\i CAA 75l %_LE 0°C2 AA3a, 0, &7t

<

o2 OJ} 1.0% %7} }#tﬂ 74&1” A] PO] 91.6817+2.
71dFAe 98k 0, F& F7HE-2 0.011 %/holth.
7Y Aol 9% CO, % HadS ARIALE vl A
glol A CAXFL &= 0°CE dA 33, COo, F=7F
0.5%°14 0.2%714] %iﬁ}btﬂ e A
CO, &7t 03% #asl=d dgle Al 250717k
71 e o] gt c X ﬁ:%% 0.001%/he] t}.

CAMEL =78 HA

CAAZA7F Ao E dejellA 1°C HE7HA =™ 2% o]
°F 0.35% 7FAE o] 370 Pad] & 7}strb wAY Sty CAA
are] F71e A7 Wi-eh oo ¢hgatE YA sH
FAAIZ17] SlEl] AFEEBR AR Q)AL Ale] 2EolA FH
T AFLE7HA] 257 HE 2 7355 vl ste] AAls| ok
ol F719e UE A dASHE &% s Aol 371
o] FEFo] g2} HA= A7 dA et CAA LY
719 A7) 2 (DR AL 2 Ao A
SE7F 21.5°C (2947 K)ol AFE ALRAHE £22 0°C
(273.15 KA xRt e AEAE B F U=
2 Z7|Me] =712 3.0m’ (50%x2.0x0.3 m)E A A AT
(Park et al., 2016).

Vea x T;
__C_é._.___) ~Veu (1)

Vbag = ( T;

Vv
Vi the volume of CA room (m?)

T,: the initial temperature of CA room (K)
T, the final temperature of CA room (K)

wg: the volume of breather bag (m’)

CAARAIS] 71x| w3t 54 121

CAMEL J|HlsE AlbH

FA AHE CAAstEH HA o 7A S
0°C, 0, 2.0%, CO, 0.5% °13K A& 37/1¥ °olF= 1.0%
o]dhZ HIE L YthkPart et al, 2015; Park et al,
2016). CAARI 0, st FAMA7E o835t e
=9 FA(0, 1.0%, N, 99.0%)5 TUT2ZH 20.9%°14

2.0%7HA] SEth Abte] 36l €3] CO, FE=7F 0.5%°
e =, oA AN, 98.0%, 0, 2.0%, CO, 0.0%)
£ T8t CO, EE 02%7H] & ol Aarks
ol £FE 0, ¥} 2.0%0| B2 CARZILY 0, FEE
2.0%°1 43 3}A Doh(Park et al., 2016).

CAX Ao Fadt Arrgge 2 (2)F Arsiach
(Yahia, 2009). CAA#&312] A2 o] 38m’e] 3L, A A 39|
02 FTEE 209%04 2.0%7HA] SEEd Do3dk o] 23
A 2838 892 molth 2Elu CAX AL AR F
2 e 14moR oF 130 go] 2aHitk o]
P Hart fiFe] Fr)et =] viEE A
7h dolAl= A8 E ol&sh] WEel o wd

L

HOANomx F

i O W o
g flo b

V= Aln(g—j 2

V: the volume of N, (m®)

A: the storage room void space (m’)

O:: the initial O, concentration of CA room (%)
O;: the final O, concentration of CA room (%)

CAAN ALY 7] ArFrE s dele A7
2l (3)e& A4FsI TH(Yahia, 2009). ¥ Aol ARE-3E
CAA A2 A Z o] 38 m?, 11**?-;*3714 ol 6.0 mh,
THEE 249 0, FE7F 1.0%°]7] W&ol CA*ZIL

71 0, TEE 20.9%°4 FHE 0, 358 2.0%= W5
b dgle o34 lﬂg 189417k 2 Ehsttt. 28
AA R AE JAg el = AL AHe] F4L,
A7 Wi F71Ee] TR AL A s oE O,
FE7F WOlA AL CO, TE7F F71sH] wiell AEzkate]
zpol7F WS 4= Tk CAX ALY CO, FEZE 0.5%0
A 02%71A] W Eﬂ Aele AR A (32 ALtet
Aok FA ARE A W CAATFILY] AF o] 26.6
m’, A7) o] f7Fo] 6.0 mh, Aivtse] 23 CO,
=71 0.0%017] miZell CAAAZILe] CO, =S 0.5%C]
A 02%= Wt deEle olix—i NP 41N =
ALbE T et o] 84 AL Yargk Aol 3E&
T, A, SIS EE T l e} tha 2ol 7t ey

2= oh;]_

A, (0;=-0y)
t=n (—-—-—-—-—Of o) (3)

£ e
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t: the pull-down time (h)

A: the storage room void space (m?)

f: the flow rate of gas supply (m*/h)

O;: the initial O, (CO,) concentration of CA room (%)
O,: the O, (CO,) concentration in the N, purge gas (%)
Oy: the final O, (CO,) concentration of CA room (%)

AsHE ARee Bl Bgel elal 0, £
3 CO, v=e F7Ht CAAFAe] 0, AFEE&2 P}
A e Wk-S-4: % £ (Michaelis-Menten kinetics) 2] (4)2 7l
2+5} A th(Peppelenbos, 1996). Atke] o] AtAAR &0
525 ml/kgh, CA{HEI O, F=7F 2.0%, CAAZIL CO,

Z=7F 0.2%, O, &5 Michaelis (K, )7} 3.28%, 7378
C02 A AFA4AE Michaelis 44K, 02)7]— 1.0%, B]734
CO, &4 Michaelis “F(K,,,,,, )7+ 5.03 % 73-F-ol CAA
39l 0, A& 1.96 mL/kg hZ Yelygt} & odq.oﬂ
A CAARFIL AHE 438 A437] vl o,

o o)2H0F 7525 mL/h (0.007525 m¥/h)7}F AR
S =2 gSFEAT 2B CAAE L 7de] ¢-d
A=A kot 2]71(0, 20.9%, CO, 0.03%, N, 79%)
o] &3] 0, FE7F F7Iet7] witel] AARE o
T RolAA] 5 Ao R A FHAUT

7t 723

I l‘ﬂ

LQL_E
T g =T

2 28 o B fo

rft

ey

\% x 0,

m
0y

Co, Co,
g +0, x 1+K

mCCO2 mucoz

Vo, =

p)

4)

Kmo2 X [1 +

Vo, O, consumption rate (mL/(kg-h))
o, the maximum O, consumption rate (mL/(kgh))

O,: the O, concentration (%)

CO,: the CO, concentration (%)

: the Michaelis constant for O, consumption (%)

mo,

ch;o,: the Michaelis constant for the competitive CO,
inhibition of O, consumption (%)
K, : the Michaelis constant for the uncompetitive CO,

muco,

inhibition of O, consumption (%)

Atke] ol 98k Co, A2 al B wEe] St
ol gt 2= 2 (5)E AL 4= 3 tH(Peppelenbos,
1996). CAA 319l 0, £2RE (V) 2 @)l <& 1.75
mlkgh, O, 250 thdt CO, AAH]E&(RQ, ) 0.88, 3]
o EEA CO, BHE(V,,, ) 13.5mlkeh, 243} ATP
@ 3 E (Varmox) 438.5 pmolkgh, ATPl ©]gh L&A

2] Michaelis “d<(K,,. )7F 042 735l CAAZ
194 CO, BAE(Vo) 1.55mLkghol En} CAA %
Abke] o] E2Q1 0, AFE&-2 1.75mL/kgh, CO A E
< 1.55ml/kg'h® ALtE o] CO, HHES 0, 2R T
89% o] @ Ao g d=mdct 2y *a‘zﬂic CA

VCO2 = VO2 xRQpx + —~
| + JATP(OX)

mf,rp

Veo,: CO, production rate (mL/(kg'h))

Vo1 O, consumption rate (mL/(kg-h))

RQy: the ratio between oxidative CO, production and O,
uptake (%)

CO,: the CO, concentration (%)

Vi, the maximum fermentative CO, production rate

~ (mL/(kgh))

Varpox): the oxidative ATP production rate (umoL/(kg'h))

K., ,: the Michaelis constant for the inhibition of fermentative

CO, production by ATP

mfeo,

CAMZETIO| O, ¥ CO, 5} 0 =4

CAA 2] AA) 0, ﬂak(ERQ)Q_ 7]1:1‘—)\4 o) 23
T9€ 0, T7HFH A= 55 o8 74as 0, ¥
5 BgEte A ()= A5 = k. 71EFA 9
3l CAAZI gl A 0, (20.9%)7F F4 = 0, FE=7}
2.0%14 3.0%7H4] S7Fshst] Zels Al 91.68A17FS

2 ASE 71“‘”*24011 °J3t 0, T7HE(IR,) 0.011 %/h

ojth. Al 43ES AFAS AT TF 9% 0, AR E
(Vo)< A = 711*&5101 7,525 mL/h (0.007525 m*/h)o] ™,
0.007525 m*& CAA A A A& 38m’2] 0.020%°]
AP PR T35 9461 0, 2F-&(DR, ) 0.020 %/he]t}.

wEkA], CAAZEALe] Al O, MSHE(ER, ) 2] (6)° <]
3| 0.009 %/h ZaEE Aoz =%
ERy = DRy —IRq (6)

ER,,: the exchanged O, concentration rate of CA room (%o/h)
DR, : O, consumption rate of CA room (%/h)
IR, : the increased O, concentration rate of CA room (%/h)

CAA7gaLe] AAl CO, MSFFH(ER, ) 71EFA
CO, #ag&3 FAHES] 359 9d F7HE COo, v=5
Hkgate] 2 (o2 o5 F Slvh 71E 7 o CA
AT grel A CO(F 0.03%)7F FrdEle] Co, FE7}
0.5%°4 02%71A] skt del= Ak 250)«119_
2 ASE 7[EFA 9% CO, #4a& (DR, ) 0.001
Yo/holth. Atz sgol| o3 F7Fe CAAELe] COo, A4
E(Veo) & A (9)Z A 1.55 mlkghol™, Ak 43
=2 35l o8l F7He €O, 57}%(IRCO 2 6,665 ml/h
(0.006665 m*h)°1™, 0.006665 m*S CAAZIL A A2



wjE2] CAAA o] 7)A|wdk B4 123

?1 38 m*9] 0.018 %°ll sHFEHEE Al SFo €3k CO,
S7HE(IR ) 0.018 %/holth. wabA], CAA LS o] &
% CO, HSFHER )= 2 (Dl 93l 0.017 %h F7Fs}
£ Ao ZHA

ER¢o = DReg, ~IRcq, )

ER_,,: the exchanged CO, concentration rate of CA room
(%o/h)

IR,: the increased CO, concentration rate of CA room
(%o/h)

DR,: the decreased CO, concentration rate of CA room
(%/h)

Rt

CANMAELIS| LiF stAHs| e 7(dMds
NNBAFLE A W] ¢k o] 245 Pa (25.0 mmH,0)
oA 123 Pa (12.5 mmH,0)& “old w7px] H4x 105 o]
A A Fojo CAHAILE ALg-o] 7153}t (Yahia, 2009).
Fig. 2& +3%71& °l&3td CAXZI 48 7tsta
103 7Ho =2 ¢4¥s 8% A=4E vl Aol &
Aol AFE3 CARAZE 108 Foll Ao 4™
130Pa (133 mmH,0)E FA3t3A7] "W 0, §&5&
20% TR fFAEoF b= FAA A48 CAAAAL
24 A3tet 71Folgta At A Tk Al ¢fHol
50%7HA Sl = Aele AlZke] 10:2, 203, 30iEo=
TRt CAXAALe] 71EA TS B 7etal 9lth(Bartsch
& Blanpied, 1984). ©] 7|22 TAHES CAAET o &
2719 fdell 93l 0, s=7t F71eHA fe HavlE
oJu|sl= Ao 2MH FA A (ultra low oxygen) CAR 7
o] AS-= AL gFHol 50% Hadte A7k 308 o]
frAEofoF 8taL, 0, 2.5%= frAlste CAAE L= &
7o) FAIEojok &1, 0, 2.0% ©|3t= Aok 3=
CAAZAL= 103 o) fA] = ofof ght}al B arakeiT.

2

:

B ooz R o

250
'~\\ — CA storage
N\ S — + =10 min room
200 | . Sl =+ 20 min room
© D 30 min room
a =~
© 150
b=
o
@
=
5 100
o
>
[72]
g 50
o
0
0 10 20 30 40

Elapsed time (min)

Fig. 2. Pressure-time graph for CA room tightness tests.

9171 el ¢g 0, F= T7HS Fig. 3o YeERNA
th 0, F=7F 2.0%00M 3.0%7HA F7teled dee A
Zko] 91.68A 17k 2 e 7] Al ¢Jg 0, F7HES
0.0109 %/Mhz FAEAT. 0, F=7F 2.0%14 3.0%7HA]
71 o] CAAAZI L% 0.0-1.0°CH1 Al 4.0°C ©]
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