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Influences of Higher Fatty Acids on Glycerol Production by Shochu Yeast
(Saccharomyces cerevisiae) in Barley Shochu Mash

TosHiro Omori,* Kryosuir Ocawa, KENj1 YUk, and Masariko SHIMODA (Research Laboratory, Sanwa
Shurui Co., Ltd., 2231-1 Yamamoto, Usa-shi, Oita 879-04) Seibutsu-kogaku 73: 473-480, 1995.

The influences of higher fatty acids on glycerol production by shocku yeast (Saccharomyces cerevisiae)
were investigated to clarify the factors necessary for higher glycerol production by yeast (GPY) in
all-koji shochu mash. Glycerol production by shochu yeast strains increased in oleic- or linoleic acid-
supplemented media, but decreased in the medium supplemented with palmitic acid. The influences
of unsaturated fatty acids on glycerol production in this experiment were the same for beer and whisky
yeasts. There was a high correlation between the amount of intracellular triglyceride in skochu yeast
(TGY) and the amount of GPY. Glycerophosphatase activity in shochu yeast was the highest in the
medium containing linoleic acid. The amount of koji influenced the linoleic acid concentration in
shochu mash and the linoleic acid composition of intracellular higher fatty acids. When linoleic acid
was added to mash with a koji ratio of 33%, the amount of GPY increased from 5.1 t0 5.6 g//. These
results suggest that linoleic acid might be a stimulating factor for glycerol production by shochu yeast
in all-koji mash.
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D7) ) VEERERTHL T LB
, RRERBCEE LTERYT . FOKE,
V7 —LBHeb AP TOERERO 7 )« ) v
ERZREL TS EHEINICDOTHRET 5.

£ B 5z

HEAME  KEHREER BAW-6, EIEERS
(MK), R B EERIEER (Ko), BEBEBIR4R} (SH-4), 1
27 FREER (K-7), B4 SEEER K-9), 74
VEERY W-3, £ — A EERE Saccharomyces cerevisiae IFO1167
BIO YA A¥ —FERE S. cerevisiae IFO2373 % B\ 7.

HEXE ZHKFE (65%KE) AV

EBAMEHRTCORBOS VL) o &R
0.5mM D3I F VEE, F LA VER, Fhuty s —
AR ETr 100ml D GCT iy (10% 71 2 — =,
1.17% Yeast Carbon Base, 0.5%B{IE L V 7 b v &
OOBHE LTOANBIET v 7 3 v19) 2 Hv, §i
B3 LCEERE (1X10%/ml) % 100 pul 8L, 30°C T4
AR IS TRERD ) v ) vARYFEAL. 7
AT IV, FY TPV, = F Az — 5L TR
BELTHEALL.

7Y €Y vOERIX HPLC % A\WTHESR) =5t -
Tfr-ote.

BERATPELIUBRE O 24PML DR L-BBOE
&R triglyceride (TG) DER 1mM O E&IER
B% &1 GOT iz s\~ CBEBIEE A% 30°C T4 H
MRBEI LK, TORBRY Y — €581H%,
3,000 rpm TIODFELROSBEL T - THEBEL, Bbh
NEGTHRETE L. i, EELALZROBERD
TG 28%, RERTEOREERED ALh bELS
Btic X hEER} BAW-6 2B L, BREACHMICD
FCHBERE LK, £EL, BRHEEERLE.

TRFEFREERE 100 mg % Bligh and Dyer 316 iI2 560>
FEE i Lok, SR T AT/ rekrlakBREL,
EEXR. hizzeeiian: 22— (10:1)
Z 300 MM CIEEXBBEHEL, TD5% 204 %
TLC gk L. TLC %> ) » ¥ A60(BEE L) »
Bw, Afi=—51 : =—F 0 : Eff (85:15:1)C
BBAH, S0%TMEAYMESE L, 105°C T304fIHKE L
THBIRL., BRLET V- I F v b A~
CS-9300PC (BEBFAT) % A\VT 400 nm TOHKE
EXRE L. TG BXEEY v 7/ & FBIC triolein
(FIXEME) *BEALTRDEBRERY AL,
ELTELK.

triolein

FEHFPOBMES®RISHE BEE (Aspergillus
kawachit) ZZ V>, B X W B L e AEH Y =71
= =T VTUR R L, W Lo e~ 2 5
B VB VTN 100g B b 20 mg Nzt ESEE
B Z BERME LIk, #2278~ 257 (GC) T
BREERIERER % 04T L. GC #4713, FID o
Perkin Elmer8700 Hl 4 £S5 ) —F R mn=} 5>
TITofe. ¥+ ¥ 5 Y =% F A% Nukol (60.53 mm X
15m, BEE 0.5 um, Supelco) %R L. 75 AEE
X 110°C 2: 54845 8°C T 210°C ¥ CHE X718,
T5RGRF L. AR, BRHBEET L I 250°C
ELR. F4 V7 —FHAZ~NY Y 2% B\, HBE
1.6ml/min, A 7V , PH10:1, YV FAEAE
0.2pu & L1

b 2R POBRIEHEE  BIHRY - THE LA
AEFES 5% 100g Bl b ~7 2575 VEE 10 mg %
Mz, =Fr=—FATRE 5HH L. MEKTE
RN ATHRER, GC THBEREBY S L. GC
IR OB RERERFBARRE & B — &k TFF - 7-.

MEBOBANENRBOTE £ELESY
0.85%18E L + UV ¥ AT 2E%EE, AM=—F1
=FAx—F N (2:1)THEL, BTGB
BRE L. BRERERE, B S5mg % 5 %tk
£/ — VB 0.5ml AV, BETT 110°C T3 8
RIRIGERTAFAMMELEE, ~TE2FH vEEAF L
(1.0g/)) 1001 &K 1ml 0%, BH=—F 1 3ml
TR A F V= AT AR LI, AFAz2T A
MERIBET CEBE X%, ~F4 v 50 ul K6
L, GCr#tL%. GC4#ik FID ft & AT 263-
B0 HHF A s m= IS THE . H S5 AT G525
(¢1.2mmx40m, BE 2 pm, ILFERFREHSL) »{F
Al 77 aBEI 150°C T 5 5 MHIERE Lo,
4y 5°C T 200°C ¥ CHE I, 0% F15/)5E
Lic. EAD, RHEBEETE DK 250°C & Li.
Frl) 7T —HRE~Y YA JKE 40 ml/min) & L,
YV TAEARIT L4 & L.

REEE 24 MARRB A2 RBIT,
BAW-6 Bk% HVEEERY iwft»?s. V) ) — B3 L O
7=V, 2 REAREBE LS AL L FRER
5X5REmLL.

HSEAABRITORASN & Glycerophosphatase
(GPase) FMEDATE BRABEGAEZEORNK IV
GPase TEHEDHIE L, BiHRY I2HE - 7. GPase EHT,
LAWK E Img B b7y 2 ) vERETEL
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H#HEBBO/ ) CERICRIETHE  Table
1 CIEBOBERERD 7)) v ) vERKRIE T
P ORMRIEEEOFEY RT. v 1 VBRI, BR
D7V Y VERYREIY, BERER (BAW-
6, Ko, SH-4), £ — L Ef} (IFO1167) TEHETH - 7=.
ZhiEZRL, S FVEBIE, ZY ) vAERRIE
SRDLMEETDH D, K PEEEERS (BAW-6, MK, Ko)
THEETH 1. —F, V /7 — LBk, BEEE, ©—
LEER (IFO1167), 7 A A ¥ —FRF (IFO2373) D 7' )
) VERTREIRLN, 74 VER (W-3) KD
WISl IR, ¥, BHEBITREBEER (K7,
K-9) xSRBS EE OB E S BT T e o DT

Table 1.
acid-supplemented media.

L, FHEEFIMOOBERMEE L EOREYR

{ZFitie.

BHEAN TG SBL/ VU &R 2 B Rk DB
Bif% £ BAW-6, Ko %, 1mM DERIEWESY ST
GCT HHT 30°C, 4 HRERBE I . £DLEDH
BR TG EEEL 7)) vEREDOBRY Fig. 1A T
R, BEMEA TG S8 108cell 1 h 18~49 pg T
ERE S L I F VBERIME T » & b h - e,
R—BTix, 7YY vERBLEEAN TG B L
CEZBARARESh, BHEIRLL LSV 2Y) v
ERECERGSD D, A—ERECXEho. T2
T, WEE ARBEE100& LTHEY = » b LICER,
B2 bbb TEAERN TC 88 L 7)) v ) VAR
& B\ BB GRAEED H i (Fig. 1B).

KEBRE TS, BEACI-T7Y ) VERIGE
WARLRhDZ END, BRI VEELCHESE
33% L &HD b B Hdhh LB B BAW-6 & 58

Glycerol production by Saccharomyces cerevisiae strains in higher fatty

Glycerol (g/)

Strain Ratio (%) Note
Control Cis Cis:1 Cis:2

Barley shochu yeast BAW-6 11'07(? 9;:25 10;:25 1 Oé:ZB Shochu
Mipazaki shochu-yeast T o022 g,
Kagoshima shochu-yeést 21(?3 9?;1 102:22 113:89 Shochu
Kyoka: shochu-yeast SH-4 213(? 9(25:20 102:?4 10‘2}:;8 Shochu
Kyokai sake-yeast K-7 21(?3 9§:;4 103:?7 92:?0 Sake
Kyokai sake-yeast K-9 228 92:36 10;:36 92227 Sake
i e 03 L T SV
Beer yeast [FO1167 A LT L0 g
Whisky yeast IFO2373 2183 92:26 10§:§0 103:28 Whisky

Medium: 10% glucose, 1.17% yeast carbon base, 0.1% defatted albumin, 0.5%
defatted tryptone and 0.5 mM palmitic acid (Cyg.¢), oleic acid (Gys.;) or linoleic acid
(Cis:2). The fermentation temperature was maintained at 30°C.

The values represent mean values of the results obtained from five different fermenta-

tion tests.
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Fig. 1. Relationship between intracellular triglyceride
and glycerol production of shochu yeast BAW-6
(open symbols) and Kagoshima (closed symbols) in
media supplemented with fatty acids. The values
represent the means of the results obtained from
triple tests. Symbols: O, @, control; O, W, palmitic
acid; A, A, oleic acid; ©, #, linoleic acid.

L, BN TG S8BT L. TR Table 2
RT3, BEEA TG SBIILBL AR L0 L
BROFNEL, 7)) VERELLHWL 5505
NEELKCBEROFNR S o, ZDX 5, EED A
HEENTH 7Y £ ) VERNS LA LK TR
B0 TG 28t &Eh 7.

GPase BMICRIET RSB OKE 1mM oD
RRIE Y &1 GOT B CHE L7 & & O SRR
2 BAW-6 E{EP D GPase &M% Fig. 2 IKiR7T.
GPase i&EMEIL, TNTORBRX CHE#E# 2 HE TRA
EHRPRLE. B, V. - BEMKTD GPase
A, BRI X0 O IgIEEERIRK & T
25fELETH 7. A TO 7Y €Y VERE,
HREAERR IV VY « ) vAEEMKS Table 3 R
T. 0V - LBEMKTO 7Y ) vEREL,
1.89g/l TH VA YEEHIMKICKR\ TS o, Lk
L, ZREGERIIL - L340k, 2ok, B
BEhichn 7 )2 ) vEEMHIRBRE OB TE - &

Table 2. Amount of triglyceride in yeast cells and
glycerol production in shochu mash.

TGY GPY? in mash
(peg/108 cell) (gD

339% (Standard) 10.5 5.1
100% (All koji) 14.6 6.3

Condition?

Abbreviations: TGY, triglyceride in yeast; GPY,
glycerol production by yeast.

2 Koji ratio: indicates kgji weight to the total material
weight as %.

b GPY amount estimated between the glycerol con-
centration in the mash and that in the kgji.

The values represent mean values of the results
obtained from five different fermentation tests.

bEhote. —H, A vA VEBBRIIRTD 7Y &Y v
EREX 193¢0 T, REBXOFTL & bE, -
2, 7)) VEERRINBERRARETH .
REBERLE TP OSEMESRIEHE OB

1) REHPOBEBESHEIENE  KFEBPOHE
JERFEE# RIE L, L D#ER%Y Table 4 1Z7RT. U/~
MRIT KR O BERERS B DRI60% % 55, KR\ T,
v VB, AL IFVBOERETH T, ¥, Kk
FHHD ) ) — A EEIERRER 100g Ho b 229 mg
T, KELHE~N200mg U EEs 7. — BB o885
BIBHLARTIRERCAEYFER L, £HHAL
TREFRBWCKRERYFERTS. sz &b, #F
EOBNIBZLAHFOY / —ABEECKERE
WEBELTHDEEL bR,

2) LALFOEMSEIENR  AXREEL AR
FDORLIFVER, F A VEER IV J —ABEDOE

1200
g
279
S< 800
S
©s
&3 L
5o 400
g
O 1 1 1
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Fermentation (d)
Fig. 2. Effects of higher fatty acids on GPase activity

in shochu yeast BAW-6. The values represent the
means of the results obtained from triple tests.
Symbols: O, control; O, palmitic acid; 4, oleic
acid; <, linoleic acid.
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Table 3. Glycerol production by shochu yeast
BAW-6 in higher fatty acid-supplemented

media.
. . Dry cell Glycerol
%Lghelirfl?;};:;ld Gl(y c/?)rol weight  productivity
PP 8 (ng)  (g/g-DCW)
Control 1.77 254 0.70
(without higher fatty acids)
Palmitic acid 1.64 242 0.68
Oleic acid 1.93 268 0.72
Lenoleic acid 1.89 208 0.91

BE % Fig. 3 @RT. AL 1 BHOLEL A4
FDY /A BRBEIHSEIBL S AEDOE L F1T
fBETHoTc. T, EEBFOBRBIBHREREDE
WIERT DO LEZDNL. AL F VBRIV
v A YBIEOWTH 2L AR DHFHEEEI H
Siehs, BEZEX b oik.

3) bALLLOHMLEROBAASRIER
Table 5 WRBK THD S 50 L8 LI SEREEG
BAW-6 & O EREHBRER % =T, BERNIEE
BEBIHSETHIbLT, Y —AEENS50% L E
FEDTH2EBELL, RCTAALIFVBTH T,
LML HHFROBERNL, HHEAB%XLILY -
M3 7% "<, TEMEDE» -7

BEox s, #5483, AZTEHOLLHFD
V- NBEECEEL, XLIEBERESANRDY V-
NBEBCEE L TW5Z EDBLMT -,

LBHI3HATOT V) BERER bhbh
X, BIERY THALPD 7 = VBBEDERVHLED
AL TOBEEER BAW-6 D27V + ) VELAROER
Wit TWABZ ExHE L. 22T, HHEE33%D
AHERIZY / —ABYHEINLTHERARR T, V) ) —

1.5

051

Linoleic acid
concentration
(mM)

Oleic acid
concentration
(mM)

Palmitic acid
concentration
(mM)

0 . . . L :
2 4 6 8 10

Fermentation (d)

Fig. 3. Changes of higher fatty acid concentrations in
barley shochu mash. The values represent the means

of the results obtained from triple tests. Symbols:
O, kyji ratio 33%; @, all-koji.
VEROTINER Fig. 3 T hEMBL, 14R2&2Hkch

250 mg TITohc. ZDRER%Y Table 6 WiRT. 238
b AHLHTD BAW-6 BRD 7 ) ) VA REIT 6.3 g/l
T, BHEB% L ARLEEN 12g/0 L. V2 —
VB2 ALLE LRECHRE L AL klF
5 BAW-6 kD 7'V 2 ) vAEREIL 5.6g/ Lich,
V) = ABEOTINC X - T 0.5g/ L. —F,
7= VRREYTRE LI HHTD BAW-6 B 7Y
) VERIL 58g/ Thote. TABDZ Lk,
Y/ = ABRY, KEBE S AARB\T 7 = VERIZ I

Table 4. Amounts (mg) and composition (%) of fatty acids of barley and barley-koji.

Amount of fatty acids (mg/100 g-dried sample)

Materials Composition of fatty acids (%)
Cis.0 Cis.0 Cis:1 Cis.0 Cis.y Cis.»o Cis:s Total UFA/SFA?
Barl 0.15 15.16 NDP 1.62 3.38 25.94 Trace 46.24 1.73
arley 0.3 32.8 = 3.5 7.3 56.1 = 100 '
Barlev-koii 0.59 59.95 ND 5.34 72.59 228.68 20.97 388.12 4.88
VY 0.2 15.4 = 1.4 18.7 58.9 5.4 100 :

Abbreviations: Cy4. 9, myristic acid; Cys. ¢, palmitic acid; Cyg. 4, palmitoleic acid; Cys., stearic acid; Cyq. 4, oleic acid;

Cis.9, linoleic acid; Cyg. 3, linolenic acid.

@ UFA:(CIG:1+C18:1+CIB:2+CIS:3)) SFA=(Cy4.01Ci6.0F+Cis.0).

b Not detected.
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Table 5. Intracellular fatty acids of yeast cells collected from shochu mash at the last stage of
fermentation.
Composition of fatty acids (%)
Condition
Cis:o Cie:0 Cis:r Cisio Cisr Cigiz Cis UFA/SFA®
33% (Standard) 0.4 27.8 0.5 4.1 7.4 53.6 6.3 2.12
1009% (All kgj7) 0.4 25.5 0.7 3.9 7.3 57.3 5.1 2.33

2 Abbreviations are as in Table 4.

The values represent mean values of the results obtained from five different fermentation tests.

NBEPEGHDD, BAW-6 kD 7Y vV vAERK
PFEITLLEZDLONI. $AHZFDI = VBRIV
J = ABEDOBEY R LR, BAW-6 KD 7Y «
) VAREIY 6.2g/1 TTHEML, Thizeiri
FT BAW-6 BEDVERR LT 7 ) &« ) VERTGE L.
BEDXow, 7= BUN0o2EdAHAFTOR
B0 7Y ) vEELRERYEOACTAI &Y
B EEIEERICER LTERYToBER, VY
7 — VB L AR R TOBERER BAW-6 DO )
) VERRREL TS LHEEIN .

% £®

B O EARIEEFEE A5 triglyceride O diacyl k& L
TRBEINBZEDD, ThHBEEBD 7Y Y VAR
CEETLHOTRRVHEEL, ERETo1. £0
R, BEERO S Y Y VARRERERROEE
¥ HBHIZ T i oDt L, BEERD 7Y &Y
VERIZMLOBERER L 0B YR X,
ERIEBOEEBIEKIC X > TR - o (Table
. ¥, TXTOEKRCHEBLT, #v1 VEBRILS

V) vERERRESE, 4 I FVBIMHIES
ErEdb, BHEBEOBECX -T2 Y Y v4ERIT
ST AERARIE B Z Edibh ot HiREZ, HEE
D= AT NVERDPITEIFREFRIC X - THFEI S h,
SIRIRRAIR X » T{REI N, WE KT LIBS,
EIFREREEE D = A 7 VEBRHIHIERA BB THH
EEBRELTVA.98E, BEEERO7Y ) vE
B oW THE LB OEE L 2 F LIRS T
H5.

Y, — VBRI, BEEIEERE, € —-ABER, VA AF—
BROZ7Y v ) vERYREIY, BEERKSIVY
1A VERD 7Y € ) vAERYIPH S #7 (Table 1).
Y 7 —NVEBIITREBMAET I8, 9 EEAE YR EX
B, 2ol BRBOABIIRKEIEETS.
HE&H Y 7 —VBHIBE L HEINh LR, € -,
VA AF —BETHERINTVHERILETS, V-
AMBZ L ->T7 Y ) VERIMBEI WD & LITEK
B\~

BAN TC S8 L 7Y v ) vaREOBEEY KRS
LR, 7V € ) VARSI EBREREER cell B

Table 6. Glycerol production by shochu yeast BAW-6 in barley shochu mash supplemented
with citric acid and/or linoleic acid.
Glycerol
- Y
Exp. Condition In mash F;c‘;-l;-n forizztd Note
A B A—B

(s/D) CD) (/)
1 Barley koji+Barley 6.2 1.1 5.1 Koji ratio 33% (standard type)
2 1+linoleic acid (250 mg) 6.7 1.1 5.6
3  1-citric acid (4 g) 6.9 1.1 5.8
4 1+citric acid (4 g) 7.3 1.1 6.2

~+linoleic acid (250 mg)

5  Barley kot 10.1 3.8 6.3 (All koy7)

The fermentation temperature was maintained at 25°C. Linoleic acid and citric acid were
added to the second mash. The values represent mean values of the results obtained from
five different fermentation tests.
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Tobd TG BN (Fig. 1), HREER L AR
BWTh, 7)) vERRE 2L A ZPOEK
T TG GBMN%Eh -7 (Table 2). BEREMGEND TG
KD LEMEBBOLEIZE LB Ehnb, D

AN F VEEEEO TG (TG-Ce) % TN tripalmi-

tin (4 F&E807), * v A vEEHO TG (TG-Cuy.,)
% triolein (47 FE885) L {RTE L T diacyl D Igi5Es
DHFEN: TG G852 58, Tithb (TG-C
/807) & (TG-Cj4.,/885) L& HE L. TDORRE,
Fig. 2 T L hic TG B DE\ X diacyl ZD ISR
DFEOED L KEL, TC RO LVIBE
DEINC L Db DEEZ bR, Fio, BERD GPase
B —ABREMETY - &3 &L (Fig. 2), =
i, RO TG €82 Y / — AKX THM L
Tl EEFETH. UEORERIL, IBHBOR AR
BIOZFORB, 7V ) vERCEE LTV
ERTRETELDEEZ LNRDA, L REEBOEE
CE->TTGEBENRLBDN, KEXLIELL
BT 0ERDS.
REHPOHEBESRIERRRIZ, KFELHENY /) -2
RO BREIC S { (Table 4), AEMEXEFER L T 545
BAZEREXERKETHHEEIBL S AR ET
i, ERAREEED Y — A BB EEEGEV RS
flz (Fig. 3). i, 3 AHRFDY / —1EEEEDE
VBB BERBOBEANEFBCIEEL TV
(Table 5). #HEIL, dARFD7 = v BBECLE
B, £MLA52HTD BAW-6 5D 7V & ) vEAE
BEROOEOTHBZ LEXHWMY THELT 3.
ZIT, BEEBALAHIZY ) —ABE LML A4
ERCBECHE L ULALZRRBREY T2 FORBE,
D/ —NEBOTINC X - T 0.5/, 3 X F10%3hn L
oo ZRUL, 7= VBREOEREWTELLZ Y ) v
RO (0.7g/l, BILT14%)THND LN
DD, V7 —NBHERERBbARFTI Y ) v
BRI BT 2 L0 B b HC i3 - 7o (Table 6).
P5HHDS) ) VEREIEEOBRRCEE
L, D4R 6~14 g/l TIXBEBRIFDEBRED =X F L
 HOBRECEETS.9 ChE OB b o X
51, 7=VERRY ) —ABIIEERO Y ) vER
CHET LR, — /T2 = vBIERSOBE» I
L, O BTG RS BR (2 B¥ B D = R 5 A A B 3
5.0 DI, 7= vBILTEAMEERCER
T570 ) VREOHEMD, KEREOBEEY NI
L3EEIRZLDOTIRIEEL BRI

HF, FEERMBEOSHRILOThOF T, SEEERC
BOTHBKEREVNE VREBEOWRELTHI S
IOl »TEI.DD itz T, dALFD 7
V) VEBENREBOBRCHEETLIEERY » 7
B—THAHI 0D, bhbhiERO 7)) v
BREEDEELBEHLEL T\, &6, B UEERES
Th 7)) VAEREBCEEGRECRHDH T EHS
T8 (Table 1, Fig. 1), 7Y + ¥ vAERAEICEEB L
BB R OZER - BRLIEELEZ LR L. 00

BED X5, 7=vBUNOLBAESRRS AR
TOERD /) v ) vEARBERYHELHICT 5708
W, BRIEBBICER LTHRYT 7. FORBE,
BCHRT DY 7 — LEED, 231 A SR TORER
BOZ7Y) ) VERPEEL TV ERETHLOT
Hote.

2 #

ERAERE L AL TORERERDO 7 ) v ) VEA
REB LT 5o, BRIEFBCER LTER
BiTolc. BREBEOZ ) ) VAERZA VA VB,
Y/ — AVEBERINESHITHEIN L, A 3 F VBRI CR
ALt €—LEBER, YA AF —~FEERL TREIRSE R
DEINC L > TZ Y &) VERITHEN L. ERES
DEE, BED TG ERBL 7V ) VEARB LIS
WHEARR bR, BEBIEER D Glycerophosphatase
B, V7 —ABENEX TS - & & o, W5
BOECE, bALZFOY ) —ATREBE, BEEEGR
FEREEEF D ) 7 — VBB S B L T . KERE
BbABRIZY 7 —AEBEEEHM LR, BEERD S
V&) YEREIL 5.1/ 55 5.6g/l A L. LA
LRI, BChRTHY ) - AEHLEL ALE
THERERD 7Y+ ) vERREET LZEROD &
THHEXTRETELDTH- 7.
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