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Abstract: Wild S. cerevisiae from Shangri-La wine—producing region was isolated and identified. Ninety—eight
yeasts were identified as S. cerevisiae and their resistance and fermentation characteristics were evaluated.
Firstly, sixteen strains of S. cerevisiae were selected from 98 strains by Durham tube method with early start,
fast fermentation speed and good aroma production. Then the resistance of the 16 strains of S. cerevisiae was
evaluated by resistance to sugar, alcohol resistance, sodium chloride resistance and high temperature
resistance. Five strains of S. cerevisiae , such as DW4-3, DS3-8, DS2-5, DS3-6 and JP2-3, were selected to
be able to tolerate 500 g/L. glucose, 120 g/L sodium chloride, 14 % vol alcohol and 55 °C high temperature, and
the next step of simulated alcohol fermentation and brewing test was carried out. Finally, the physical and
chemical properties of wine fermented by different strains were comprehensively analyzed. The dry red wine
produced by strain DS2-5 was detected to meet the national standards of dry red wine in terms of total sugar,
alcohol and total acid, and it was also detected to be outstanding in terms of dry extract, total phenol and tannin
content. The content of dry extract and total phenol of the dry red wine made by strain DS2-5 was higher than
that of commercial yeast F15, and there was no significant difference in hue between the wine fermented by

strain DS2-5 and F15.
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Jo T S M) EL AT R 0 M PRI, F S S B A
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1 #MREFE
L1 g sre
L1 bR B bR

N LT 2 T 7 DX 4 VD VLI VR VT A U
SRIEI 5 A 5 AFLL L a A b s T LS O A
PelFoRAE 10 kg HORIAIFE AL, N TABIERAE 10 LAY
H B AT AR A . PR KT (SN) 7T
B (JP)FNBTAR (AD)J& TR VTS, 47K (DS) HIZRRE
(DW)JE TG UL, R % 1 98 & it A v
Or BSHF A WERE TR o BV R UVA3CINER Lallemand
W) F150GK [ laffort 237 )« A% HLRLFD B A7 BR
Al FAR B A ORFERR B 1,

x1 BERENHHECFRREARER

Table 1 Information on the sampling point of Shangri—La wine—

producing region

Hi A WEkm B Ei3Ey sl ¥
Wi (SN) 2240 28°29'38" 98°48'8"  JRfiEk  THEWA
ZK(DS) 2310 28°26'37" 99°8'1"  AREEEE  TREWA
ZREE(DW) 2370 28°32'2" 99°36'37" ¥k THAA
FiIZ<(AD) 2580 28°33'60" 98°52'15" JREE¥k T¥m4
TH(IP) 2760  28°40'6" 98°43'53"  REEE  TWRIA

112 H G AR

WFFE B LA 853 2 A, e ) o8 iU
JE 101 “CZK & 30 min 55 H o

YEPD(yeast extract peptone dextrose ) 335 £ 5t . 7 25
B 20.0 /L, BEFHIZ Y 10.0 /L, 1 A 20.0 o/L, Bil§
20.0 ¢/, } T B IEAH B TS YL A I 100 mg/L I HEF R o

WL (wallerstein laboratory ) & 37 35 5 1% 7% 3£ 12, %
R 4.0 o/L, A M 5.0 o/L, #2585 50.0 /L, 1R
TEHP 0.55 o/L, AALAD 0.425 o/, EALES 0.125 /L, i
FREE 0.125 o/L, B4k 0.002 5 /L, Bildsh 0.002 5 /L,
TR 4% 22 me/L, 3R 20.0 ¢/L,pH 5.5,

KW IR IE A 20.0 o/L, BERHIZ RS 10.0 g/L,
FEHM 20.0 /L, N T 7 IRAHET5 YA 100 mg/L (1)
AHR

BEATPIAS S B RG R 0 - BR R 20.0 /L, BEREIR M
10.0 /L, #j %4 200.0 g/L.
1.1.3 B2 & By

PR 35 DR 2 8 BBt 8« b AR A AL R A B
I\ BERE 268 rDNA D1/D2 X F 419 1 (Master Mix
DNA Marker .ddH,0 35§ ¥5 \TAE HL 9k 28 0P ) - Jb 5T
EREYRHCARAE ; 514 NLL (5'-GCATAT-
CAATAAGCGGAGGAA AAG-3') NLA(5'-GGTCCGT-

GTTTCAAGACGG-3") : R BB E YR A PR H]
A M  NaOH A7 10 22 V5 W S TR B L EH TR
By CATRR BRIR AL UK IR TR IR ARk
B A RPN AN AR AR R AU P B AL TR
(FZNEI
1.2 5 EE

N TS5 (MGC-300H ) | 3 #AE XT84 (PH-
030A ) : [ —fHB XA R A A 5 2R 7 B 248
(HZQ-F280): # M HOGAERARA R B TIER
(BCM-1600A ) : i M % 28 25 B AR A BR A F]  e2e i
e (CX41) : B 07 (Crp ) A B2 ) 5 B0 e R K
T (HH.S21-8): iRl AT FRA Rl BRI TR 4%
IR (CP214) (pH H(ST5000-B ) : S #%
(L) HIRAR; EA-0T Wt ET (Uv-
3150) : H A H A 5 5 K B E (GIS4DW )« Bk (JE
P IAERA FRZ | 5 B USR58 (Quantum ST4) : b
MR TR R R BRA TR R A B EE R N
(polymerase chain reaction,PCR) 4 %1% (6311000070 ) :
Eppendorf,
1.3 5k
1.3.1 FEREDA 3B

F AR K T 3 R P T BT A 0 85 < R ) A
HIRE S, N T BRSSO 10 L 8L s e b i1 7
SR FH WineScan FT 2—FOSS 7824 18 59 B2 -4
ST e A R, 4 AR R BRI L i L SRR IR
0.1 mL, fMA 0.9 mL JCE/K #1748 R B2 107 B}
10, 0.1 mL i BEJ5 9 Z BRI YEPD [ fAc ks %
B UL HE AR ST, 28 CHFE 2 d~3 d, AR V& 10
B A2 5 TR R IR 1143 0 56 BL 10 4~~15
NS T Aif, ZWAE A 4 COKFE TR
& o
132 FERETAM S E
1.3.2.1 BERFREPIE LA R 2

W0y B Ak 2 A BB TR R SRR 2] WL By 3%
$ 1,28 CHEFR 5 d e AR BV B FE 50025 45
FEREEERRNE  JEADE S RS T IH2E . BT
WL S FREE R, FEAERRh R R b e E 1 bR~2 Bk
HEAT 268 rDNA D1/D2 X JFH)50 T4 5E .
1.3.2.2  BEBFFIRY 26S rDNA D1/D2 X JFH 43 T4 5

TG EURE RSN 4 DNA, 2R )5 ] PCR 473 268
rDNA D1/D2 X ¥4I, PCR KRR 50 pL ik %, Hep
WUBE i DNA BEHR4% 2 L, b RIS 49145 2 pL, Master
Mix 25 wL, e @ ddH,0 B2 E 50 L, PCR F=#i%
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b ERE YA A RTS8 5 R
ZEE NCBI 4T BLAST search, FbE AR TFE#E
55 Genbank HAH B TR B B AH ALY AR 9 Kuttzman 252
(B TR A3 SRt , [l R AN [6] B R ] D1/D2 X551
ZESAHAE 1 %, WA E F F—F, a5 AR
(TR T8 TEAS A3 T, 020 B0 T B DR )i
1.3.3  TEERRTA 0 A T 1 I

iz PR AR Kk, B 100 mLYEPD Wi iAR: 373
3% H] 15 mmx 150 mm 3205 48 B AT TS (PRIIE
AT IE), 121 CKIE 20 min 54 . KA A)
FH IR A TR RERE TR L BOA 28 CIRIN T AR
ik FE, BER 4 b ESAL FAS T SR B R IR IE
Tk ESER T d, I SRR P O, BER
TRV TR ) SR R X} TR B R A 1400 25 T 3k o
1.3.4  PERAEREEERBTE T
1.3.4.1  HEGHEm SZ PPN

53 TR 2 A [ i 2 W o 1 R 2 (30 9% .40 % .50 %%
60 % ), A~ [F] NaCl Jit ¥ 5 (6 % .8 % .10 % .12 % .
14 % .16 % ) , AN S AR U340 (10 % .12 % .14 % .
16 %) WIARBEEFRHE, 205 10 mL 733 3] 15 mmx
150 mm X8 H 18] B R TR, SRR AT AT Hh R
W BRI L A HER AR B b, 28 R B R,
B 4 h WS — R LA P I AR 7 A i T e SR
1342 i sz

BRI TER YEPD AT AL 1 mL 73265 1.5 mL
JCEE B . BeRhEERE TR B B0 T, B E T
35.40.45.50.55.60 CEIH/K B TIRE 4 h, BUH 5
FHAE 28 CHUREFRAAT RS 2 h, 55 B 100 WL FHIR A
FIRAT T YEPD 8532357 |, 28 CHEF% 2 d~3 d, WL
LSRR A KB L
1.3.5  ALIPRS A s

BiC B 200 /L 1Y YEPD AR T A A 4007 H
R, ML 100 mL 3557565046 51 250 mL = A,
121 “CK B 20 min J585 FH o SR S5 K6 A0 A 7000 B i 12
FhEN = A, 2 BDFRE 1 7%,28 °C, 120 r/min $7 KBS
I, B 24 h FRE R, ZIRIER GB/T 15038-2006
iz . S oA ) e e R ) Bk
B o
1.3.6  F5 4510 A g

A R A 2 el SR s B R A 4 ds 1K S
e, S R AT IR BT R R 10 L )
KEEBES L, B 2R 80 %, I3 1R 60 me/L Y HE
I — SRR , 258 24 h 5 SRR AR EERE 1 R
R4 R 100 A6 B REAN I /m L. SR 5 PR TR RS &

T, 70 S 8] 5 R R AT R 2 IR ~3 IR, 17 300 SR
N 4 /LI R R IEAS R, J5 IR T5E 36 h J5 3 B R
HRGHEBE 15, 2 Be , 152 54 )5
1.3.7 23709 (14 MU SRAL P Bl o

B DO < MR 0 RS B - B RO TR
Yy« 85 BV 5 SRR « U ST B V8 R 5 V2 (LA A TR
)RR KA E R (LRI ). DL EdE
PRI B EIAR GB/T 15038-2006 #4541 43
B )Ise
1.3.8 (A iFmE

R AT UL 73 RIS B KA 420,520,
620 nm ZRAF WO, GREEIIC N =F 2/, B
JE=A prtA b4 605 (ATALL 420 nm 5 520 nm T ROG(E
A LA, RV = A /A 90
139 Fup Sy A E

AT R AR AR B (Folin—Denis ) ; & 5 : 5K
HAEM -1 7% (Folin-Ciocalteu ) »
1.3.10  Hfieib

ARG B R Excel 2010 FAFEFTIHE
FH SPSS 18.0 #4347 7 2= 008 (analysis of variance,
ANOVA).

2 HRES
2.1 BPAERRIS RIS B A E

00 20 M T Ay T T B 14 TR 9 P A0 M 2 L K
PCR #3257 DLIET 1,

o
D AD3-1 SNI-9 M
o
N

750
500

a. TPk SN1-9 75 WL K532k WIS IEAS s b.IA B SN1-9 75 400 £ i
TR N Y ANMIIE 25 5 o T4 bR 26S rDNA D1/D2 [X. PCR 4 # [&]3%
1 WHETEHEREEFHESMAMASLULE PCR ¥ EET
Fig.1 Initially identified as S. cerevisiae colony and cell

morphology and PCR amplified bands

AR LT 5 A 28 el v (4 R 28 B bR SR K
RIS B R 230 AREERETN . SRR E] WL 557
JE bR S d R R T B FOE B TR S,
TERAE A IIh s, BB 288, RMDEH , RNEH,
WA AT LAA)20 0 WA BRI T Bk (AN 1a) o

Ho 98 MR E ML, b T #E—20he WL
B I B B HER I | 72 SRR TR IR 1) 25 v B
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MLIESE 2 DRI T 2, X FRIY 26S tDNA
D1/D2 XJFFN AT, 78 NCBI _FiE47 BLAST ., AR ¥
Kurtzman 1 Robnett (EF R 5 23250R i, [R)Fp N A A

BRI D1/D2 X FARIR KT 99 %, — Ml Ak 2
[]— A, BE AP L 1) P54 B Bk (AD3-1,SN1-9) it [
FI| e X R W ER 2,

F2 2HRREKRNS FEEER

Table 2 Molecular identification of two representative strains

bR S5 Jr Bl JE/bp ARACARATA b AAMBLA %% e PR P s
AD3-1 581 Saccharomyces cerevisiae (CBS:2967) 99 MF769586
SN1-9 587 Saccharomyces cerevisiae(CBS:2967) 99 MF769605

AT LA 9 AR R TR B R A ARl 99 %,
AT LSS SR P RE , HL S TR PR Y 26S tDNA D1/D2
XJFHIE 2 AL 2 NCBIL 245 T 5L 8 55 (AD3-
1:MF769586,SN1-9: MF769605 ).,
2.2 FRIEEREAAT [ & TR

SR A ERAE VR X 5 A By A 4 Tl B ARk ot A
T BIAS 21 98 PRIFERERZE 70120 K W T I E , DA
HfIE 16 PR R IEDL 7 B AR R A
FIESE R W3R 3.

#3 16 BERERSHERERBEN LS

Table 3 Comparison of fermentation capacity of 16 strains of

Saccharomyces cerevisiae in Durham tube

SV SN LW 7

BIERPRS Filh A R HERE
DW2-8 4 8 AR DUVE R Af
JP5-1 4 8 PR IR DUE AT
DW4-3 4 6 EEPE RS DIVE RAF
JP3-2 4 8 AR UTE R AT
JP3-1 4 8 A DUVE R 4T
JP4-4 4 8 A DO KA, WOEA B
JP2-5 5 8 JAFIR DUVE R AT
DS3-8 5 8 I TLVE R 4P
DS2-5 5 8 IRRAFIR DUVE R AT
DW3—4 5 8 IR AR DUVE RAF
JP4-1 5 8 HERAIR DUE R AT
DS2-6 5 8 AR DOVE RAF, W A
JP6-5 5 8 TR DUVE R AT
DS3-6 5 8 AR DUVE R AT
DW4-1 5 8 AR PUVE R AT
JP2-3 5 6 AR UVE R4S

E: DL RS 3 R AT I(H.

M3 AT LA, BTase i) 16 ARIRTS IR R I ke
FEFE A 5 h, — A 4 bt al LU 8 A 1 , e & i
Al 2 h~4 h 5, B A vk R e AL A, Bk
TR S B R B R, AN DR B R o DG T HeAt
82 PRI LY, BT BEMY 16 PRERIFGRERERE & . & B

MR AL, i T R RPN R
2.3 16 NREMRIIZE P AL
X 16 BRADIEDR , A T 0 5it F0 TR P £
R, 38 3 A A S 52 M NaCl T 52 1 TR T 52 M e
R SZAEFHEAR A TER SN, L3R 4.
x4 16 RERERERSHESHIETENR

Table 4 Comprehensive tolerance evaluation of 16 strains of

Saccharomyces cerevisiae

KT 41k
WSS R ok NaCl SRk SRkmiEse

WE/(gL)  WE(gL)  E/N(%vol)  KAE/C
DW2-8 500 120 12 50
JP5-1 500 120 14 50
DW4-3 500 120 14 60
JpP3-2 500 120 12 60
JP3-1 500 120 12 50
JP4-4 500 120 12 50
JpP2-5 500 120 14 55
DS3-8 500 120 16 60
DS2-5 500 120 16 55
JP4-1 500 120 12 60
DS2-6 500 120 14 55
JP6-5 500 120 12 60
DS3-6 500 140 16 55
Jp2-3 500 120 14 60
DW3-4 500 120 14 55
DW4-1 500 120 14 50

T LR 3 KR A

MR 4 ATLUE Y, 16 PRIFEEE T #R R 52 400 g/L
HATHE 12 %ovol [RITEHRE L 12 %1 NaCl ¥, HAEIEH
PR AR BN A2 53X 58 4 AT A R —
A AR P 2K

16 ARIELE BRE BT 32 FRE AN R, SR LT Bk H BB AE
1 AS~2 AN 32 7 TR I AR A 72454 J7 THl
FRARSR I BARE , 255 A TAE R IO RS 22 1 5000
A BEH DW4-3 . DS3-8.DS2-5.DS3-6.JP2-3 %55 fk
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PUPEAHXH R A TR A T — 28 ARG A i
2.4 5 AR AR AUBUTTOR & A

X LB 8 R B4 5 AR TR T £ OB DL T RS A 1t

15,915 2 BREDIEERE F15 F1 UVA3 06, 459 e A
CATR LB, FemR RS AR A e . 7 MR %
BRI & TR WLFE 5.

£S5 7 HERABRSHENEEL B

Table 5 Comprehensive tolerance evaluation of 7 strains of Saccharomyces cerevisiae

HbR KES11(C0O,/24 h) S (g/L) SR/(g/L) WIKERE/(Yovol ) YER TR (/L)
DS2-5 4.720.011 5° 3.91+0.058" 3.35+0.027" 10.93+0.011° 0.7620.008"
DW4-3 5.2120.019 3" 4.3320.030° 2.25+0.023" 10.96+0.031" 0.58+0.005"
DS3-8 4.316 7+£0.023 3¢ 4.91+0.035" 1.95+0.026' 11.323+0.003* 1.17+£0.014*

DS3-6 6.0720.055 0" 4.8320.044" 2.1620.020° 10.657+0.029° 0.640.030"
Jp2-3 3.736 7+0.042 5' 5.73+0.040" 1.767+0.035¢ 9.747+0.029° 0.7520.029"
uv43 3.343 3+0.082 5¢ 4.95+0.028" 2.527+0.145° 11.300.017° 0.57+0.018"

F15 4.566 10.220 8" 4.8620.034" 3.09+0.012" 11.013£0.111" 0.57+0.045"

TE RSN 24 h ™ CO, WY se 8, LA 3 d A9IMEZIR s 05 5 R R/ING 5B 22 57 1K 51 357K p<0.05.

H122 5 W LI H A5 PR MR R PR e =2 ) 2 5 B
BaAY, Ho B AR DS3-6 A& B 1 ek, 1
PR DW4-3 DS2-5 114 A [ 7 357 LU 9 AR 1 M 1% B ) 52
HHEA 22 5 i b B R: UV43 FIXTRES 5 £ X ™
TAERE ST, B bR DS3-8 feifk , HLUR FDIL e RE UV43 il
F15; % F 9 & TR AU R R UL, BRI PR DS3-8 i s
PRI, 1 8 I B () AN [R) AT A 2 T il A rh R A5 AN
A, A i o, B b s Bk UV43 Fil F15 & BErERE R P
ke, Fofl 5 ARET AR R BE R AT

2.5 HIEIE LR

DA b HLRL ™ DX ol B R 4 O SR, e BT 2
PR T T2 RO 1Y S BREERE DW4-3 . DS3-8 .,
DS2-5.DS3-6 . JP2-3 #EA7 Ak B, I S5 R BERE F15 1
XF L K B, 2 T2 R, o A 4 g D P R 1 B
FEFEARARI , A5 BB PR AR R RTR TR
Wy BT RN (O T e IR R T R IR
LA A BRI BT L2 6.

HHE R 6 M55, I DA MR K IR T 2T A 28507

F6 FrtEREBRSEKRETOHEENELERS T

Table 6 Physicochemical properties of dry red wine brewed by selected strains

[ELS BRI )/ (/1) S/ (Yovol ) MRS ARIT)/(gL)  HERR(UZBT)(gL)  TREW (L)
DW4-3 2.21+0.015" 14.67+0.020* 5.76+0.172" 0.66+0.014° 27.78+0.008"
DS3-6 2.07+0.186" 14.36+0.030" 6.82+0.050" 0.72+0.001° 27.94+0.029"
DS3-8 1.92+0.026" 14.56+0.021 3" 7.18+0.023" 1.35+0.086° 26.47+0.020°
DS2-5 1.95+0.066" 13.94+0.031° 6.82+0.045" 1.57+0.036" 28.75+0.029*
Jp2-3 2.02+0.116" 14.5+0.009" 7.44+0.048" 1.904+0.036" 27.18+0.011"

F15 1.49+0.139° 14.14+0.020" 6.55+0.024" 1.67+0.020" 27.7140.011"

CK 3.19+0.121° 12.32+0.032' 7.78+0.095° 1.90+0.057* 26.51+0.011°

T« CK O AR AT BRI I B, A2 1) 1 SRR I8 s 507 5 /NG T BEAN )RR 22 5 i ) i 357K P p<0.05.

FIFASEARE S S B TE 4 o/L LU AR T4 45T 6
TR A R IBRIE. R EERR T CK Ak, 47E 14 % vol
LA MO R ML EERE bR T B RE DS2-5, Ho e BRI
KEREI L F15 8, H2E 5 83 (p<0.05) o FiAT AR AY A
R ST HEAE 5.76 g/1~7.78 o/L Z[A], Hirh CK s, H:
B TRAR JP2-3, B A= FR A F B R s ol e B G (8 3 22
5o KTHERR, BR T Tk DW4-3 1 DS3-6 7£E F
L PR PN 22 P, At TR R TR 3 1 1 4 T 1 K TR
3k 55 e, LR AR JP2-3 LT 2 /L, B L R

W, Heh B bR DS2-5 FHR b o B 47 2 1R 5 G
BRI AT GEAE A AT R R T S R A R
Yo ik B KRR TR o AT A TR A R A A Y —
AR A AR B , R — A A 2 Y JoR A Y T
FEFRBR , T RIR A R, 2 DO 4 5 e ARG T
CHERRBIER PR T X8, TR ik &4 —
SEEREPORS 2 e R =4 , T LAk RN B B AR A A AR
KIIKFR ., BRFREEREN, TR Y& 85w
DS 2-5, f o0 28.75 ¢/L, BBk DS3-8 /i, Higy
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Table 7 Physicochemical properties of dry red wine brewed by

selected strains

Fitk AT (mg/l) B/ (mg/L) LS i
DW4-3 1 239.5249.52% 1 296.33+8.81¢ 9.21+0.003" 0.99+0.009"
DS3-6 1 191.9+4.76° 1 236.33+6.67° 9.25+0.049" 0.99+0.007"
DS3-8 15857 1179.67+3.33' 8.82+0.037" 0.97+0.006"
DS2-5 1 325.24+4.76° 1 466.33+3.33" 9.08+0.028 0.99+0.003"
JP2-3  1310.95+4.76° 1 249.67+3.33° 8.79+0.018" 0.96+0.001"
F15 1387.14+8.25" 1 389.67+3.33" 9.38+0.019" 0.99+0.009"
CK 1 410.95+4.76* 1 369.67+3.33° 9.05+0.012° 0.97+0.007*

VE : CK O AR BERE AT BRI IR B, S AT 1188 K B 7 NG 7
BRI R 2 Rk E KT p<0.05,

— B, T T ) A R R TR A G
P BB Sk 8 25 T v %) S €, 5T 22 Sl R 2 o, DA
LEROR T HRE DS2-5 BTG S & e i, KR
e EERE FHA B2 AT R B AR A
MR T T AR SRR B RO
T R BUSCR AR, R T R TR pH BRI E
T2, TR R BT )06 sl 23 R 3 el AR, H
TR AT LA ) 2R VG A A 5 R R 11 J R b, B
T CK, Ml e R T R (1 B B e v, FLUOE: DS2-
5 F1 JP2-3, CK 1 & fedn iy , HEI0 2 A 28 SRR AR ] ) 1
LT, AR & T i AR P R R TR A B R K I 1T e
P BT R T RR R, XA T N RE, A
X R BERE bR T AR TP2-3, A [ 0 R A €6 3
R BRI T B E W25 LRGN R BRI IR A
W FRALPE A bR, PR DS2-5 JIr R 21 45 0 5
Wl TSRS B RILE R A A 45 T 204 460G [ K bR e, ELAE
TR, S AR T S R R IR N, TR
YR & R TR B F1S, @IRA R EERE G
22 S, AT DIV R O I B R AR — 2B A TR 3K
5 LK F S PRERIF A = 2

3 ititE4iR

ARG —TEAE A LR 4 10 7 X 53 5 3 98 Ak
BRIPGERE | 15 SERT X S AR AT A TS R W g ) 20
i 1 A B 7 A A TR R, SR S O Ik B TR AR AT
AR TP AG T S Fh B DA S T e R A5 A T e M PR
e %k th DW4-3 .DS3-8.DS2-5.DS3-6.,JP2-3 %5 5
PRI B RIS — 20 AT R B . 284t

BT AS e e LA B 20 A AT /N, 2555 AN [R) B AR T
G 25 T ) PR PR I H R A , TRT AR DS2-5 PR T~ 41 45 %5
SRS IR B LSRR A5 T £ 4 1 B AL
HAE TR, AT S rmERmEdl, T
B ALAT & i m TRDIEERE F15, R AR
RETC W 22 5, v DAAE R O e e R TR — 20 i T
TR0 LA SR TS bR g A 7= 2 v

TR e B 7 i T 25 T 1 2 A X p S i B 45 b
AFN AT n e i, IR, S8 DA RS RS A5,
SRR R TR AR PTG e AN, RS K AR T R
ST 1 B AU 2, TR A A S 5 S F AR AL T
TR T 7 2 ) A, A R A T 238 A2 55 Ml
JIN Y R v T v U AR T LA ) A A 2 1)
A7 AR, T LK Y I B DR R A 7 A2 MR,
AT T AR P2 dE Rt . T XM PR T I 58 1 P
b DX 2 PG RS R S 1 A TR, DA DRI P TS 52 P R
KR RITIISE, Tk 2] T Al LA 3Z 18 %vol kG
FEFT 14 %NaCl ¥ B i FRPG e R 1 AR RIS 23 B 114 A R
Fe RORE T 32 2 K 16 %vol, K NaCl #RFEH 12 %,
Y e e e U i e b e N B LIS R (7 $7 8
TEA =X 25 (AR AT LA 1E A AT A i
T o FRAAR A B i 2 n A A SR R S v Y R
WEREREEAT T T MRS R ST , 456 KRR
T 52 53 AT LA B BRI a6 , e 2835 Hh — MR (XXF3) 1T LA
M52 500 of L FiA54E , 19 Yovol TR Iy TR B ), HAg{A
RIS, FR A FR bR T Rl e B, FACHIE ST 1)
SEILIA) . aRAT A S A el 35 | LA M SR R P R
R RE R RRIEAT 1 2 Mo 0, TR R AR Y-2 1
F-3 7F 400 o/L %0 T BEAS RIS 3 & 19, WA fig
5T 52 16 %vol WA .20 o/L HIFFEEIR AT 200 mg/L K
SOy. Z54G LA BA3HT , CEAN[R) R A7 77 DX B0 A ) b Js
HBAT LA 12 30 R dk A RIS T B, AN (] Pk (6] Tif 52 7 2
SRR G ad AR AR, #0 AT LL43 B H P i v A
SIS RAR , LU S PRy A = 2

2 G 1Y BRAR AR PR AR AR O B T LA Sz I e 1Y
) JO i, 7 2 TG A PR R 2 e AL R A A R Y b R
PR L Y SR ) ), BRI R A A T b b
A3 R RIS | AR A A R [ B I = TR] s
TR 1 175 S0 2 52 W 4 2 SR S 2R ) o L PR AR S
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