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By MRARSEZEFHL | RESGLLOEZEREOBETF RAS T AN FF EZRATER, FMH S
BRBAEARY, HE A AREEAR R EFFARTE ERAPRNESH AL 5h B RE A ERAT
W0 AL T AR R ) PR ) R B KA BB RO L SR AT SR . @4 26S rDNA DI/D2 K A5
FAK TN PR BFRRT, TAENFER SFRAAMEE A ESAT L LR EBEARS .
SRNAREBEHHREF S B R 3ORBER A8 HFH 1 RES LS ERIBGKRER S2, ##
B A 30% (R F 5 30O H,20% (A A 4 40) 8 45,200 mg/L. NaHSO;,pH 4.0 &4 T A8 7d, T = B4 13.12%
(AT o 30) , BB & RAR, ZBEEH 5 5 R Ak (KU177574) A 58 o 85 4 (FN398021) #9 # 4% 3B & 5k i,
ABLPE Y A 99% , Il By A 2 U b S T 55 AP A eRAL S, B B A ROR S8 97.74%., e BT iRk b BE R TR
S2(JX233487) & A h g BB ZARME R AR E, LSRR B T ARR s ERARE
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0.1g, 130 g, pH 6.0, , o
15¢,1L , o ( , .
25°Bx,pH 4.0), 2.3.2 ,
1.3 )
NL-1 ~ NL-4  Invitrogen o , 25%~30%
. . -2
NaOH | JEDTA | ) 30%
o DNA \Taq 20% o
dNTP TaKaRa o R
1.4 20%
(Fine—doX3) .PCR (ep- , ,28 °C 7d, 660 nm 0D
pendorf) | ; SPME ) ) °
Supelco; PDM , Supelco;Trace MS 2.3.3 pH pH=<4
, Thermo Finnigan; . - s {4151
pH pH 4.0 o
pH 4.0 , 24h, 660
nm oD °
N o 2.34 S0, 200 mg/L. NaHSO;
, oD o
2 200 mg/I. NaHSO; ,
21 , 660 nm oD
1 mL, ( ),
107, 10°~10" , 50 0
wlL ,28 2.3.5
C 48 h, , , 25%,75 °C 30 min, 28 C ,
2~3 0.15% , 5
(S2.S11,S21,S33.,537) 0.2%
E S1, (CK),28 C, 7d, N
S2,S3,54--- . o
2.2 : el pH
10 mL 10°Brix pH ; : H
, , 8% aF : sl
48 h R , 1:20 2% ,
3 .10 °Brix 28 ,  36~40C 30 min, o
C 10 h, 8% ; .13 °Brix 24
28 C 48 hi, €O, e
2.3 CK ,
2.3.1 , ,28°C , 12 d,
40% | )
,28 C 660 nm oD 0 CO, ( ) )
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, o Blast GeneBank 26S
2.5 rDNA ,
CK , MEGA 4.0
,28 C 5d, , (Neighbor—Jointing)
3 500 r/min 15 min, 5 22
2~3 lg, 15 mL , 2.7 GC-MS
10 mL. pH 4.5 , , 2.7.1
,20 C 20 min, 25%, 8% ,0.15% ,pH
5 min, , , 4.0,28 C , 7d, o
10 min s 2.7.2
) 0 el o 8 mL
2.6 , 15 mL ,40 °C
, , 30 min, , GC
1 ,250 C 30 min, GC-MS
) ° DNA °
DNA, 26S rD- PEG,30 mx0.25 mmx
NA PCR , 0.25 pm; ,40 C 4 min,6 °C/min
57 —=GCATATCAATAAGCGGAGGAAAAG -3’ , 90 °C, 10 °C/min 230 °C, 5 min;
5’ =GGTCCGTGTTTCAAGACGG -3’ He, 0.80 mL/min, o :El
PCR 25 plL, 10xPCR Buffer 2.5 , 70 eV, 200 C,
pL,dNTP 2.0 pL, 10 pmol/L 0.5
pl, DNA 1.0 pL,Tag DNA 3
0.5 plL, ddH,0, :94 C 3 3.1
min;94 °C 50,55 C 50,72 °C 1.5 , 39
min, 30 ; 72C 10 min, ( 1), 22
PGEM easy-T ( Promega) , , 56.41%.
Invitrogen o 17, 43.59%,
1
Table 1 Isolation of yeast strains
ES R 1 & 2| JeL T 4K 4 G4 AE R L
ae At T GEE-E 8
AR 1 Lae i B T LS T X2 9
K& e % 3% 5 5
La e 7 % 34 of 9
_ o 97 | 7k 3
ZFFERFE
Kk e kB Y B %k 3
* & i ) T CEE-E 2
3.2 24 h o
o 39 28 C 48 h, , 5
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, , 2.3%, , ° (CK)
o , 52 , , , o
2, ,
2 ’ ° 4
Table 2 Ferment time of yeast strains ° S2
AL B B 9] /h At H 2 o
24 + 3
24 ++ 4 4
24 S+ 2 Table 4 Effects of different yeast for Sapium discolor
48 + 4 mead fermentation
48 i ! ok A 7}%& HAEID BT B E%
48 I 3 (A5 2)/%
e e 2 13.12 9.0 0.053 230
2/3;“+++" . S11 11.50 10.0 0.056 1.84
S21 11.97 9.0 0.057 1.53
3.3 S33 9.35 11.5 0.058 1.22
331 3, S37 12.66 9.0 0.059 1.92
2 h ’ ) _s11 CK 12.73 9.6 0.059 1.84
30% )
381 20% 200 S
mg/L. NaHSO; s ’
23833 30% pH 40 : o1
: 2/3;837 200 mg/ . 52 - 12d, 11761 g.
L. NaHSO, , 4d, 4 2.772
2/3, ,S2 R 8o 10.289 ¢,
3 3.0 o
Table 3 Tolerance results of yeast strains 25 . "\ = .'.f-\
R it & 5 IGRLES S S0, @t pH A . 2.0
S2 +++ +++ +++ +++ i 15ke"
S11 ++ +++ +++ +++ & 1ok ‘ \
S21 +++ ++ ++ +++ 05k * 3,
S — S
S33 ++ +++ +++ ++ oL v v o, S FER
S37 St St ++ St | 2 3 4 5 6 7 8 9 10 11 12
(U7 1/3;5%++7 e
2/3;“+++7 B 1 S2
Fig.1 The fermentation capacity curve of yeast S2
3.3.2
7d, 4, SI1 3.5
;933 , , ,
; 5521 ; ; o
S37 , , 152 , o ,
7d 13.12%, ,
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[20] 5
Table 5 The flocculability detection results
S2 5,92 in Microzyme
L asy AR A8 /mL 3 WA

’ ° S2 1.8 R
3.6
NL-1 NL-4 S2 265 CK 1.6 # i

RdnaD1/D2 s : 2 mL , 0.5 mL i

1 GGTCCGTGTT TCAAGACGGG CGGTTTGGGA TCATTATGCC AGCATCCTTG
51  ATAAAATCGC AGTCCTCGGT CTAGGCAGGC AGCATCAACG CAGGCTATAA
101 CACTTCACCG AAGTAAAGTC ACATTCCTAC GCCATTATCC TACCGCCCAA
151 ACCGATGCTG GCCCGATAAG CTGCGGGTCA CCCCGCCACG AAGGCAAGGC
201 TCACAAAATA TCGAGTCTGA TCTCAAACCC TTCCCTTTCG ACAATTTCAC
251 GTACTTITTTC ACTCTCTTTT CAAAGTTCTT TTCATCTTTC CATCACTGTA
301 CTTGTTCGCT ATCGGTCTCT CGCCAATATT TAGCTTTAGA TGGAATTTAC
351 CACCCACTTA GAGCTGCATT CCCAAACAAC TCGACTCTTC GAAAGCACCT
401 TACATAGAATT GGGCATCTCA TCGCACGGGA TTCTCACCCT CTGTGACGTC
451 CTGTTCCAAG AAACATAGAC AAGAGCCAAC CCCAAGGTTA CAATCTTCAA
501 ATTACAACTC GGACACCGAA GGCGCCAGAT TTCAAATTTG AGCTTTTGCC
551 GCTTCACTCG CCGCTACTAA GGCAATCCCT GTTGGTTTCT TTTCCTCCGC
601 TTATTGATAT GCA

26S rDNA ITS (GenBank rDNA 99% ;
JX233487) NCBI (Pichia) (FN398021) 26S rDNA
26S rDNA ITS , 99%, S2

S2 (Pichia—guillier- (Pichia) .,  Mega 4.0 s

mondii) (EU177574) , 26S 2 o
70 (EU177574)

- S2(JX233487)

(FN398021)

66
( (Uncultured—ascomycete ) (AJ876778)

(Candida—carpophila) (FM180531)
t (Pichia—caribbica) (EF063131)

|
99 ‘
67

(Zygosaccharomyces—pseudorouxii) (AM947681 )

(Zygosaccharomyces ) (AM943656)
(Zygosaccharomyces ) (AM911009)

0.02

2 26S rDNA
Fig.2 The phylogenetic tree for 26S rDNA System of different yeast strains
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3.7 GC-MS NIST
GC-MS 80% o
3. 65 )

R F

{5 84 i (8] /min
3 GC-MS

Fig.3 GC/MS total ion ehromatogram of aroma components in Sopium discotor honey mead

6 ,  0.79%; 2, 037%;
o 61 1, 0.07%, 1%
55, 9 89.01% ,
97.74% , 21, 22.83%; (41.93% ) | (21.37% ) .
17 , 14.88%; 4 (8.86%) . (7.97%) . (3.22%)
2.32%; 5 , 092%; 4 (187%) . (148%) (127%) .
6
Table 6 Aroma components of Sapium discolour mead
J+% B /min Y A8 32 F 1% Jr 5 A 2] /min AR R FERS R AL

1 1193 /%8 21.37 28 8.84 T B 5t %, B 1.48
2 4.51 [y = 41.93 29 10.44 7 M B T B 0.13
3 6.86 7 B3 0.15 30 11.81 7 ER T X, B 0.1
4 8.68 5+ T B 3.22 31 12.18 T B T B 1.04
5 10.17 T 0.07 32 1322 2-HARBR LA 0.09
6 2269 RTEE 8.86 33 14.9 FLBR T Bg 0.24
7 16.87 B 0.21 34 16.44 F LB 1.27
8 1711 AAFHEng 0.34 36 17.78  2-% K -4-F K %8R T B 0.22
9 17.38  2-ZA-1-T8 0.34 37 19.38 R BR L Bg 0.35
10 14.1 A- 8 e —1-8% 0.01 38 19.89 TR = L 0.24
11 19.69  FE 0.22 39 2145  4-#E TR B 0.17
12 20.19 i o B 0.06 40 21.6 * TR R T B OR T g 0.88
13 20.46 WAL R 0.13 41 17.85 RS 1.87
14 2097  FrE 0.36 42 24.04 RS 0.24
15 2151 F A&tz 0.27 43 1572 E8 0.2
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( 6)
A% B JE/min E2 A8 A2 % B35 & 18] /min AR RS H X4 %
16 18.15 A 0.24 44 7.73 T 0.01
17 1836 8 0.15 45 17.94  2H-2-F A -3[2H]—& & 0.12
18 18.64 2,3-T =8 0.09 46 136 3-%L2-TH 0.25
19 2391  #iLAE 0.09 47 2451 2-FRE-4-TH A R®H 0.11
20 2611  2,3-= 4k R 0.11 48 2361 KB 0.08
21 2488  HAKJE 0.1 49 2634 AHT AR 0.09
22 1512 THE 0.07 50 2648 24— T KB 0.51
23 341 LERTE 7.97 51 1621 wWPE 0.14
24 593  CERFTE 0.3 52 152 1-2HhA-23-ZFh% 0.15
25 6.56  TETE 0.1 53 17.47  4-F 4% 0.17
26 753  LETHE 0.01 54 2075 k& 0.06
27 2598  AsAER TS 0.29 55 2291  F® 0.07
4
39 s ° o
R , 5 . GC-MS ,
R R , 55
, , 1 , 97.74% , .
S2, 26S rDNA D1/D2 N N N o
S2 (Pichia—guillier- : N
mondii) (EU177574) , ,
99% , (Pichia) o
[23] o\ \
25%, 8% ,0.15% N o
,pH 4.0,28 °C 7d, (1.48%)
13.12%, 90 ¢/, (GB15037- 2, .
2006 7.0 ) , )
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Isolation, Identification of Honey Yeast for Sapium Discolor Mead and Application

Shi Ying Zhang Lizhen Zeng Zhijiang Wang Zilong Yan Weiyu”
(Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045)

Abstract Objective: The super yeast for Sapium discolor mead were screened from natural honey and identified by
molecular biology, and analyzed the components of aroma in mead. Methods: The yeast strains were isolated from natural
fermentation old honey by enrichment culturing and lineation separating, and screened preliminarily by microscopy and
Du’s small pipe fermentation. The yeast strains were secondary screened by alcoholic yield test,tolerance test,fermentation
capacity and floeculability comparison, then was identified by 26S rDNA DI/D2 domain sequences and phylogenetic den-
drogram construction. Aroma components of Sapium discolor mead was analyzed by gas chromatography—mass spectrometry
(GC-MS). Results: 39 yeast were isolated form natural fermented honey.l yeast strains had been screened and labeled
S2 as optimal yeast. 7d fermentation of yeast strain S2 in the 30% sugar concentration, 20% alcohol, 200 mg/L. SO, and
pH 4.0 conditions, ethanol concentration was 13.12% , the mead had typical flavor. Yeast S2 had the nearest heredity
distance with Pichia—guilliermondii and Pichia, and their gene sequence homology comparison were 99%. 55 compounds
were identified form Sapium discolor mead and the relative contents of aroma components were 97.74%. Conclusions: The
screened yeast S2 was the most suitable strain for mead,and it was identified as Pichia. The most aroma components of

the mead were alcohols and esters.

Key words Sapium discolor mead; yeast; isolation; identification; aroma analysis



