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# ERAEVINEQBRETHEZTZAE. FHLBEEMKENREERE (Cyberlindnera fabianii) A% & T #18
B4 (Clavispora lusitaniae) 7 & EERE P F LG EBRIBEE, BTCMNEERAN LAELZ N REW. K E %A
TN, BARRAN R A E. BEBAME, BEH KRBt ZHEFTE, K337 LB Eaniss K4 HY-
11 48 & T a8E HY-21 5 R B E (dspergillus oryzae) M-08 ZEiETAZ T a9 EAEF ., LR LY, MAIER
BN 5 ABE M-08 RE K, T EEMKEHRESE HY-11 R H THARBEAE HY-21 £ 8292t
¥ BB KRG 496 1542 0.97 12, a-RWBEE N ARG 7031 4542 107.73 4%, RAFHBEHA T K E M-
08 AARM M. AL & & FHFam 4 HY-21, % B Eani&n KB4 HY-11 5K & & M-08 R K B A oA £ 47,
K 6d LA RASENE, BEFEER, EAREKNASREERS 140897 pg/g, Wi —54T R
381.87 45, A E M-08 5 b B R a4k th o KEEA HY-11 A= 8 & THIEH A HY-21 AEFOREIHER, REX
Bl AR KRR B ALK KT S AR Z 105.02 4= 3837.29 pg/g, BEALEEE H 4 513 e 27.67 A=
387.82 Ulg, M mARutdE Ltk Mok 4 i 69 Kifte ARSI T RATIEBRB B £ 5 K B B M-08 6948 2 X F A= 3L K2R
e, ALEEE ARE T ZIRE.
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Abstract: Interaction between microbial plays an important role in Baijiu brewing. Cyberlindnera fabianii and Clavispora
lusitaniae are common non-Saccharomyces yeast in Baijiu brewing, but their interaction with mold is not clear. This study
focused on sensory evaluation, content of volatile flavor substances, yeast biomass, enzyme activity and metabolites, and
discussed the interaction between C. fabianii HY-11, C. lusitaniae HY-21 and Aspergillus oryzae M-08 in the brewing
process. Results showed that, when two non-Saccharomyces yeasts were co-cultured with 4. oryzae M-08, respectively, the
biomass of C. fabianii HY-11 and C. lusitaniae HY-21 were 4.96 and 0.97-fold higher and alpha-amylases increased by
70.31 and 107.73-fold than that of pure fermentation using single yeast. These results indicated that the two yeasts were

Y A EA: 2022-05-05

EE&TH: BRAaRHFAS (31871789) .

TEERI: imapth (1997-) , %, REHFR A, B9 @): BRi A A 40, E-mail: 1335475287@qq.com.,
*BIEMEE: & (1980-) , B, ¥4, AR50 ) 4 & B% 42, E-mail: 51545530@qq.com.,


https://doi.org/10.13386/j.issn1002-0306.2022050018
https://doi.org/10.13386/j.issn1002-0306.2022050018
mailto:1335475287@qq.com

<172 - £ Tl B4

20234 2 A

dependent on A. oryzae M-08. Compared with C. lusitaniae HY-21, the mixed fermentation of C. fabianii HY-11 and A.

oryzae M-08 showed better flavor. After 6 days of fermentation, strong cantaloupe, wine and ester aroma were obtained.

The total amount of volatile flavor substances was up to 1408.97 pg/g, which was 381.87-fold higher than that under single

yeast fermentation condition. 4. oryzae M-08 interacted well with C. fabianii HY-11 and C. lusitaniae HY-21. Compared

with the single yeast fermentation system, the level of free amino acids in the mixed fermentation system increased by
105.02 and 3837.29 pg/g, and the esterase activity increased by 27.67 and 387.82 Ul/g, respectively. Therefore, the

metabolism of volatile flavor substances was promoted. This study elucidates the relationship between two non-

Saccharomyces yeasts and A. oryzae M-08 and their flavor characteristics, providing a theoretical basis for their rational

application.
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7 L BERT PERERERE R P OB L B B PR ANER S
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ey PR R B2 S 0 PR XU (A SR A, 1 - R
BEATER S PR R MR T S |0 PR RS
Wiz, HATTELERREA I PN A EoHF6, (5T
B W BRI AR T BB IR (Issatchenkia orien-
talis) FNFNFEE NEEERE (Saccharomycopsis fibuligera)
LU0 Ma BFU Y XPERTE B R . PR IR R AN LR
IS RIZH -G 0OBIFgR 2 30, F3e s B B B #5419
77 o-UENY AN 2B VE R BERE I, B vE R e Ak T
RS EE S0 T AR B, IR R S
FEAE B RS . AR b e R O B B R RN
PTG P B FH /N iRV & B, 20 BRI 2 2 40 ol 4 s
T 42.5% F1 11.8%, FERNHFIAERL G W) 2 1 50 il K
KT 73.7% F1 771%™ ZRIr PR ERRE R H ik
P R P A DR A B 2 —, P B A T oAkt
F R SRS 27.4%, PR 22.9%!7),
TG A e 2 L R S AR N [ClEB):(Cyberlindnera
Sabianii) VE ORI PEFRE & B (H B i A i
FEIREL D Z B EAT — W77 U RRE T, RIAT
WASE TR B U= MR L lRRE VO, #7254
Huli#E:(Clavispora lusitaniae) J&=—F =Bz, 761
JEFNPE A S R Tl A s )z, B AN Y
RIMFAEPCAL A T Feim n] 3k %) 3.56 o/L 1977 B
. A C. lusitaniae X AHRAL, O IR LHE & H B
EXGN, TR RS, s bl i ER S s TR Rk
FYRHENY,  C. lusitaniae V] VL= A2 14Z2 % /7 b o
Y 22 S T URAL 54, FERRGE: FTR XU IS BT 7
T EATELERI N HOTERY SR, S P RP I R S A
Py ARG R IR ANTE M o

B oK A B RS ) 2 HEAT TR
M a-TER BB 710, Bk Bk th &V E IR o & B
TR LR FCTE o AR SO 2% o B SR MRl [Q IR B
HY-11 FIF 2] A B AR HY-21 P4 R IR A [ 2
KSR TR HEAT IR A BT R IR R S oK T B M-
08 YRR R EFISR, 53 Hr T ASRMASZR 77 UK | fifg 22 RN
AT B0 R, SR B g TR R R XUARASE, 2l ™ P

P B 0 T PP R S A B S LA
1 MR5EE
L1 M5 EE

2 L L IE A MRIE YN [C ¥ B ( Cyberlindnera fabi-
anii )HY-11 ., % A 1Bl HE (Clavispora lusitaniae)
HY-21. Kl 8 (Aspergillus oryzae) M-08 >k H
ARSI A AR R AR, —BRIEAAR IR T L e R A
B2 A T L r By i, 285585 . B b RS e gk
s MEEkty  ZHRF R A BRA F; Ielets il
TN )R ARAT RS 75 L S A B iR (PDA)
Fegrdt 5 B SRR I P A R ARAT RS F
a- LPRZSHR . MEBE  BIERTRL T A AR R IR A R
N [ RS B a-Z5My . MARER B va AR e
AR ] R, 490 . 28688 . Na,HPO,-
12H,0. Al MEFE RS . NaH,PO,-2H,0 ., #ERHR | 1,.
PR . RO, Jo/RBRREN R 254 AT A 2r1aGrl AT R
Aw]; P FEERCIHIRBRH (R ED A R A 7 584005

A AT 22 NI BT RS H ;s BRIREEN )N Kim

W TREARRA T

S-10 A=Y EER ST GYITTPE /R 2 RHA
BT V-1300 5300 GRETE BT RS A R
F]; 804R 53U EH B0l Eppendoff 23 F; HNY-
211B fHIRIGEFRIR G ar  RETROA IR R AT BR
2 Fl; SPX-150D AUERAE ISR . YXQ-75S11 57
FIENZRK TR B HTREIDOIAT R R BT ik
) s PE-28 pH i1 AR -FER 24 (i) A FR
N F) NH-2 o iRk s s W EE R EsA TR
H]; SPME Fiber Assembly Divinylbenzene/Carboxyl/
Polydimethylsiloxane( DVB/CAR/PDMS ) Z£ B 3k
Supelco 23 7l; 7890B SAHE Y . DB-WAX E414
{0,354+ (60 mx0.32 mm, 0.5 pm) . DB-5 E4045 (A%
(30 m=0.23 mm, 0.25 um) ZHEAEAF
1.2 L7k
1.2.1 J5UBHEEET s FREX 30 g 3l e T AR
FRCHY 250 mL =i, A LB T /KIEvE—i 5
PWit7K5y e FIA 30 mL 585K, lf = ffImaE
FERB . KPR 121 °C, 20 ming — R KB 5%
B, BB E RS, IA 10 mL 258 7oK, IFPE
o), PEATER T UCK T, K SEGLHE IR H 380 . &
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BT FEELE E 2 68.0+0.3 g, Ho& /KB AT HIE
58.5%+0.1%.

1.2.2 Fprifiles  BEREREARE AR PRI IR IR ER
FHEARNI R IR, BERER 5 YEPD Biig 3533k,
BN PDA Bigi3t . R A KEIRIh 1 d, FEw
PG FERTTRIA 5 do REFRAFAGFRFINA 40 mL JCE
7K, Pz, il aAh PR

1.2.3 KRR SCR T RMEEF R IR 1, R
SERUE, FHE KT EF 5 . Rt eb A ssiE
W, FREE _LHRARS TSI . FREE S, &
F 30 C HIREFFRAA T ARG TR, TP 4 d #OK 2R E
FEEPES) . R 15 d, B4 SsEE IR,

e R4 E S E

Table I Fermentation scheme and inoculation amount
PR PR i
L E LBy S 1
% 3 e SEPRIERNTE L
UES R ik (0D /250K Hefh T B
(ODgy/ghitkl) A
60 (CFU/g)
L B
GYFCREEFHY-11 - 0.5 2.22x10°
F2 HH AR EEREHY-21 - 0.5 4.67x10°
F3 K EEM-08 9.09x10™* - -
K EM-08, B H B » .
F4 {HM%@?WE&@?&HY-I] 9.09%x10 0.5 2.22x10
M08, i F 9.09x10™ 0.5 4.67%10°

ES pesumerrny-21

1.2.4 PENRE TABEO0.2.4.6.9.12F115d
BURE, BRI —28 ). TETCREME & TR, )
H = AR PN A SU8T S AL 100 mL JEEA7K,
FAC KT &P S 9 Rl —fAfi. & 7T
30 °C, 200 r/min HIRIFFRIRG 45, P& 45 min.
T IEEAES b, 8L 1 mL RS ARES AR IBOH TH5
FESAT CYREFT) . B 45 mL BESLFIE T 50 mL
B, 9000 r/min B0 5 min, Y8 _IEWOH T
MBFEFRAGREIN . RRY BT . LW MRS A PR
G IR ARE B T—20 °C VKR 5 BEAL G . Wbl
FI - GER A 7 2 RAGEIN o

1.3 7L

1.3.1 BEVHMY  BETEE AL T RS 12 2408
BTIHEIT(B 6 &4, &2 6 &, 4Fil% 20~40 2 ) PFE . J&
B PEHr 51 IR ISO 8586: 2012 FR i, 7F 2 ik (25+
2 C)MIRE ZI TN, I HEA —4F L LEE
PEM S X RURSFAE R PEE B ARE PR
DAAETPPAS — L84 5 AT S IR PR S e R HR A2 #¢
Sl CREASEE R RS 30 °C+2 °C) 5] 5 BEATIPAL,
LIPPHT 53 SR RIS S XUAR P IO 45 5 o

1.3.2 #HREMXBRY AN B S mL iSRS,
INAZEA 1.5 g NaCl, 10 pL 1.98 g/L 4 4-H 3L-2-1%,
B (PR AL TR TR A B 1 R SR, T XUBR ) 5
M, THEs [EAHGAEE I, A0k 358 FH s XUk oA —

%6 Y 50/30 pum DVB/CAR/PDMS T 4E#E Bk
[E AR AR B AR S (A ERE 1 224k 0.5 h, 250 °C
CERAE AR ) o KT 5 AR ST 50 °C
F1¥EFERSE FINHCEAT 30 min 5, B 2EBCK AR AR S
RIS 343, ZEINLF 4ERE MR AT 2 mm ZE45, 50 °C #E
B¢ 30 mino B FEBELIH A SAHOTHL (GO HERE I,
PEAE R 250 C f#% 5 min, 17 GC 5317,

AR A S DB-WAX B4 (54T (60 mx
0.32 mm, 0.5 um) ; FHiRFRJF: 40°C £ £F 5 min, DA
5 °C/min JF & 240 °C, {48 8 min; T (N,) ¥
25 mL/min; FMERIEE 300 C.
1.3.3 AR RRRR AT T
PITEL, BRRAT U AR R BT 30 °C TEIERG R4
FHE IR 2 d R TR B REEE TR =T
A, TRV EOCT-H4IME -
1.3.4  ZPEEANIA O iR A
TR T S-10 FEFTINE o

W JEUBE & A ) 3.5- i LK A5 iR 15 (3,5-
dinitrosalicyic acid, DNS)ZEATM P, LIS JFE &
H(g/L) MR ABER, G (ODsy ) AR AR Tl bR
phi £k, Frdis il £ 05 72l y=1.808x—0.0888, H:h R*=
0.9997.
1.3.5 AMLERAM A5 HLIER 1RSI 7 v 22 X1 22
SR A L AR B TT R PSS B . R R AR B T
400 pL FIEW T 2 mL &0, i 1.6 mL 1y H
B (VLR ), PR35 1R 215 12000 r/min 850> 5 min.
B EIEWGE L 0.22 pm PEAEE IS, B 550 pL i
WH) 2 mL B0 I IA 400 plL AR (0.04% AL
IR, TR 65% LB, BN 50 nL FR Rt
ik, YR L1RTE—20 °C 4544 FARAEAF

LR B AR I AT FH 2R A% B ES 43 BT A S-10
AT AE o
1.3.6 JFESEEKM  KillZ2% Reddy 50 ik
FIFEERE . B 500 pL i EERE A, A 45 pl
7 moL/L i NaOH ¥, F-INA 500 pL AYTC/K 2%
Snkse(viv=4: DIREGW, YRI5, A 100 pL
HHR R (ECE), M P ANE]E 1 min, FFhII 100 pL
B9 ECF, # /A AN 1 min J5, A 500 pL & 1%
ECF 1 10% HHR(0.2% 2B 2.1, S 051E )
PSR S 200 pL M FR IR S ANV, IZUIR
ARFE 1 min, FHRE HRAFEE ] 2 mL B8,
3000 r/min B5.0> 5 min, R 2K ZE CBINTCK L
B24MAY 2 mL B.04 . 3000 r/min B.0> 1 min, %
B E I S B R A AR D, e SO
I FH I PR 55 3855, PRAFAE—20 °C Z&%4F N
FAAH TSI

ALY . 2 HEAE DB-5 B 404 (4 3% 45 (30 mx
0.23 mm, 0.25 pm); FHEFRIF: 70 °C L4555 min, LA
5 C/min F+ % 280 °C, f& ¥ 5 min; < (N,) it i
25 mL/min; KM #RIEE 300 °C; JEAE R 280 C.

Ol SR E L
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1.3.7 WHAGEENG JIE  AADPEVE R I OB i) i
W5 T SE J5 1522 Chen 5P WS 2. #2 BL
0.5 mL ZbBRJE AYRE S, A 0.5 mL [ 10 g/L NI %
PEVERTRUIL, B 40 °C /KB AE 5 min, BUH S0
A 0.5 mL 1Y DNS XFBA @K G AR 5 min, ¥
HSIIA 4 mL 2BFoK. DAIZKACEAE A, HABRRE
5 RE AR TR, B PR, 7 540 nm SR AL HE 6
ISR EL . IR RE (/L) S AL AR, WROGAE
AP AEBRLE TIFRUEINZR, FruERNZR TR y=1.1745x+
0.071, Hrfr R°=0.999, — BAA 48] 28 Wi UE A5 BT T
SR AEIN G S F T AR /NEERE I 1 mg 38 JEOBE 1
it i
1.3.8 a-VEARTHETS JTIRE o TE Y TR 0 BRI 52
5S35 Xiao 5%, I HILAE A MERkE . Bk
PHUFAURES: 0.4 mL, HTA 0.4 mL 19 2 g/L Al EMERE
BIAWE, T+ 50 °C 9%% 30 min J5, A 0.2 mL 1 mol/L
f HC1 £k iff I Y o BT 1 mL py s, w6
J&, A 5 mL REF7K, T 580 nm KAk thta, A
ARARGERE i, He e S IRE AR 9], VB2 A
o VAvER & B (ng) RAR AR, WOCAE AL bRgsilil
FRUERRZR, FruERT IRl y=0.0022x—0.0211, Hr
R*=0.9996, [§iE J1xE XM, 46 50 °C. pH7.0 554 F
SEEIERSER 1 pg BEE G TER ) I S i R S —>
Bt 16 3 BN
1.3.9 MRALAEERG S Hefblns S1iE Jriks2
W44 P IR E R . B TEMEESS 0.5 mL, JInA
pH >4 6.0 /Y 0.1 mol/L B2 2z bk 3.0 mL FIC4
2.5 mmol/L 1Y a-Z TRZEWE W 0.1 mL, & F 37 C
KW R HR N 15 min, BUH S IDA 0.8% BY [&] 2%
B %K 0.4 mL, T 37 °C & 10 min JFEUH . PAE
B ARACEERE S, A SRR S AR ), VR 2 A
Fo FE 528 nm WP KA Fe e, MIHOGEE . L a-
ZRMY M (mmol/L) i Al b, WOGAE S A A bR il
FRUERRZR, FrAERTZ TRl y=0.5376x—0.0471, Hrh
R’=0.9998. T[iffii& J1 & LM FE 37 °C, 15 min /K a-
ZPRZENE 74 1.0 mmoL o-ZE 1 T il S —1>
30 e SR VA
1.4 BIEAIE

JITA SERS H A UK, FERPERUARY) T . AT BRI
FAHEIR IR AR T2 3 T, St SRS,
LR B8 BRI A %) EE B A e P43 Mr . (8 SPSS FAkxt

YR IHEAT M, 8 Origin 9 F Excel 2010 #$E47 &
1R 1221
2 RS9
2.1 B—EERERABIIREABXRETN

(7] 25 B — B Rk 2 I B U JBL ZE A AR A 40 G e B
HY-11(F1) Fl5 %5 A iz i HY-21(F2) PR I
RN KBRS, BB PP SR XU 22, =
RUREZIR, TCIMR . UNse 2 BN, F1 5 =278 R BERTI
(1~5 BB P HBA 7538 5 Rk Rl i (6~
10 d), AR EMEM; K (11~15 D) REF
WRIM G . F2 KI¥E 2 d HA S 3R ISR, 4~9 d HoAy
TR AR, J5 3] 35 2B TR ORI o

2 LB FEACUMAEYN FQIRE R HY - 11 F 25 144
fiEBE: HY-21 435 [F] K g 28 M-08 VR B & 1, B F4
I F5 5 5e, 5Bk R WA bh s B RUBR AT,
RURSETFHIT I . 4Nk 2 B, F4 J7 /7K 6 d B
IR B -, AU AR A Sy 8 v s 285 TN« P A T TR A
BR. F4 7EREE 4~6 d BT FRELSE Y, MLPEXUBR
RS, B R R A T IXUBR T 457281k . FS J7 38 By
RIS THE 4~9 d 3D () HLAE T 5 XU, (L 380 JXUBR /R
A, B FEIAR KT . T F5 TER T 15 d B XK
oA, A HE . B NE, (= k.

JINACK i EE M-08 HEA TR B A& 19, AN XUk
AR R, TR UK B Ay, (e A5 A A S R TE 3
A, X UL I EE M-08 I AR DE T B B 74 Ak
KUBRA R0 7= A, PRBRRR Z TR AT B ay A B AR o
22 B—EBRABIREEABELMERNER RS

¥ M AU 4 IO 1 b S RN & B AN 5% 3 TR,
F4 K F5 7 B RIRY) B Fh i (9 #h), F1 75
FhAeh /(8 Fh), F2 He/b (2 Fl) o BRI BA—BRIRR &
BEED F1 A F2, KUY oS R RAIR, e  Bool
3.68 F1 2.17 pg/g, BARMY UK 5T 55 B 5 PR IT45 5L
RUREIRAH—E . MHIACK iR M-08 PEFTIR A &
B F4 A1 F5 7758, KUY 0T ) 6L & A5 Rim B2 32
Tb, B AR Bk F] 1408.97 Fl 257.77 ug/g.
H BB FEAA MR N IR HY -11 PR 5 TR B A B AR
L, TR A T D T 25505 2T . H R R AN 4- 2,35
ARUARES, F=24E T RITT= Y IR 1R . 2R I%
fiig . 5+ TEERN 2,3- T —f%. #4 B Mnzt: Hy-21
PA— BRR R TG 28 2 —Fh XU o =, H 52K
i M-08 YRR LN /=4 T 8 Fi( LR TR . L1

2 PR BRI R AR PR E

Table 2 Sensory evaluation of single yeast fermentation and mixed fermentation

E S 2d 4d 6d 9d 12d 15d
Fl R e B B - R R R i
F2 AN B - R Al R - iz fik-
F4 Wk RE L RERE O RERE T R R R P SN BE R RE G
F5 R WA - L EN N RN N A Tk R BEINE

T +FIR MR, -F7R KRR o
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Table 3 Volatile flavor compounds and their contents
e - i (ug/g)
2d 4d 6d 9d 12d 15d
Fl 4R TR 0.08+0.04 ND ND ND ND ND
LRRAR TR 0.2120.10 0.110.00 0.26+0.02 ND ND ND
AH:RR T 0.030.02 0 ND ND ND ND
S 0.08:£0.02 0.17+0.02 0.23+0.02 0.23+0.01 0.20+0.01 0.24+0.03
W 0.32+0.07 0.96+0.37 1.40+0.08 1.9240.13 2.56+0.13 3.44+0.22
ARHEE 0.07+0.04 ND ND ND ND ND
AR 0.11£0.05 ND ND ND ND ND
4-Z AR 0.10+£0.05 ND ND ND ND ND
1it(8) 1 1.24 1.89 2.15 2.76 3.68
F2 KL 0.43+0.07 0.87+0.11 1.22+0.19 1.80+0.23 2.09+0.07 2.17+0.17
A 0.43 0.87 122 1.8 2.09 2.17
F4 LR 30.36+2.16 903.48+17.45 841.68+14.59 35.41+3.97 ND ND
LRSI 2.65+0.19 115.17+4.51 198.61+2.45 37.7745.11 0.60+0.02 ND
LA LR 2.21+0.02 127.38+5.29 344.87+14.07 236.01+£15.28 3.52+0.34 0.30+0.05
ST 0.75+0.01 3.96+0.15 1.79+0.50 1.20+0.12 0.38+0.06 0.13+0.04
SR 6.30+0.09 21.07+0.67 12.36+1.08 22.30+2.02 9.21+0.97 3.21+0.78
2,3-T 0.27+0.01 1.68+0.03 2.38+0.19 2.43+0.26 0.32+0.00 ND
L 1.85+0.08 8.58+0.18 6.78+0.07 37.01+5.50 33.79+5.94 16.21+2.63
A ND ND ND 0.32+0.05 ND ND
ARIAR ND ND 0.50+0.03 ND ND ND
AH9) 4439 1181.32 1408.97 372.45 47.82 19.85
F5 2B 4.03+0.20 22.59+2.89 72.42+4.48 1.69+0.06 0.47+0.09 148.11+10.96
LRSI ND 1.09+0.27 3.96+0.25 1.37+0.06 0.45+0.07 2.90+0.74
LR LT 0.14+0.04 0.92+0.19 4.70+0.25 2.70+0.15 1.46+0.25 12.9240.93
ST 0.60+0.00 4.71+0.35 7.2940.55 3.69+0.19 1.84+0.07 4.26+0.37
S 3.49+0.06 30.69+1.99 42.94+3.05 24.72+1.82 14.49+1.24 32.08+3.02
2,3- T 0.27+0.00 1.16+0.22 2.05+0.17 2.1940.13 1.72+0.19 3.710.61
RO 1.92+0.02 17.78+1.52 33.2743.09 28.65+4.46 23.56+1.17 50.77+4.07
AR 0.29+0.04 0.41+0.06 0.35+0.06 0.28+0.07 0.49+0.09 ND
AR ND 0.30+0.09 2.06+0.04 2.00+0.06 1.74+0.21 3.02+0.27
B9) 10.74 79.65 169.04 67.29 46.22 257.77

TE: NDIRFARAG I EZ 5

SIS IR TR ST SR 2,3- T I,
RSN AR BT o 53T B — B R B AR P
KR XU BT AR AT A, K 8 M-08 1IN A AR
T EERE A G XU B ARRAE, AT B Rl R
KUREFAE A1k o
F4 7ERTH 6 d i B Bk 0 ms 2 N . W& F1
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