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Abstract ; To illuminate function of yeast on the fermentation— layering of tea—seed — water— milk (TSWM) , a strain of yeast
(NO.JJZ9911 ) was isolated and purified from 5 h—fermented TSWM.By mean of morphological observation,ITS rDNA and(26S
rDNA gene sequencing and comparison,and building and analysis of a phylogenetic tree, it was determined that JJZ9911 was
one strain of Meyerozyma caribbica. Therefore the strain was named as tea seed yeast ( Meyerozyma caribbica JJZ11) , and its
preservation number was CCTCC M 2016470.In the fermentation—layering process of TSWM, the number of tea seed yeast in
fermented liquid gradually reduced with the extension of fermentation time and reduced to zero when fermentation reached to
10 h. The pH of fermented liquor gradually reduced from 6.2 to 3.73 till fermentation reached to 10 h.The number of tea seed
yeast colony was zero while the medium pH was less than 4.3.The fermentation—layering process of TSWM was synchronic with
the number change of tea seed yeast, therefore, the tea seed yeast was one of the main microbial that caused fermentation—
layering of TSWM.

Key words . tea seed yeast; Meyerozyma caribbica JJZ11 ;tea seed water milk ;fermentation—layering ; tea seed

HhE SRS TS222 CRKHRIRAD: A X E 45 5:1002-0306(2017)22-0105-05

doi:10. 13386/]. issn1002 - 0306.2017.22. 021

IR KIS L2 B ( Camellia sinensis) W Fh ASHFFRE RS 27000 to HJE, i AL U AR A2
Ty JEORRAE 7= BB, PRV ES R S 22 R AR W T A o TRATAE ) AR 7 i B S IR F 2 3 AR L
TR 26 S A D MR ok 3R A S B i AR 24 120 T V5L L K B il R G s A5 [R) T, G 6 25 A B
ONEL, 42 B S WU A RF 37.5 kg THERE, AR ASHF LY SRR & S I NI WETS =iy 2| N D £ A O S N i 5
4.5 42T 58 s P FHIX BEASHAF AT LA = 2 HHRF 45000 ¢, VA SRIE AR P B . D T i ER 2R R AL B AR

W s H HA.2017-02-07
EEBN £ 2MW(1958-) , 5, W&, #i%, £ 2 AF R 5T LA R 7 @A %, E-mail :jjz9911 @ 163.com,,
E£TH: AR aAHFFAL| B (31460405) ;5 M 4 AR R B (BAHE A R[2017]4127) ,

(2017& 228 105



I@é:ﬂ%&

Science and Technology of Food Industry

CATAER ], 2 G AP R T — B S HORF i A
BL AR AR Y R AR R TN T
Rt 2 AR I e e o )2 R A, Wi i 2R )
e R PR 3K o0 =2, SR B B2 iR 7=
2 PRI 5 122 T 20 8 e D i R A A ™ 25 R il Y
TR R A SIGRE T T S R AU B S R 5 R
HYG 3, [RIIT SCRE A 7™ 2 AP 8, P v 1 28 i kF Il
1) 7= S K W R E YRR SR AR S T 4 J2 2 v
KRG Y, K T U P it o SR AT AE R R AE D o
I, AR SO e B v B — R i AR W (S i RF B RE ) BE
AT T o B X A e P AT T WF5E, DU
A RF IR 02— 25 R 35 5 BRVE EA
1 #MRERZE

11 RS
FROPHE( UM DY O BT

BRI A A BE N T K T AR R R A A A,
ZEH R B K AR 8.4% Bl (R A1) 26.2% 5
MRS [E 4 55 5% i Fi2 B8 SCk [5] J7 32 162 1 5 A7 il
BE FEM TSR RS BRA T R AR R
FEROSE A PFF N TSI R BN 5 iR
TP BT S a2 A AT BR AN B K, HPO, @il
WA X ERFD AL T A BRZS 7 s NaOAce b 5Uh o KR 42 R
R B LR R AT FR AT

XSP-9CA S W iss L e as—)
PHSJ—4A pHit V2R AW FHEA R 7] GLI24
—1SCN HL 7R3 Z/REBRSA S (_Eig) A BRA A
TG16-WS @i B0l Bk BT aebiA FR A 5
ET-7 $TAL Wi A & ST A BR A A o
12 ZWHE
121 ZEFF K R W W A ) £ FRERCAS kR A
100 g, fiti7k 300 g F 35 C 454 F 12l 16 h W32
RO ZE RGBS K 300 g BEAT 2 #8TIK Lid ugds
TEWE (A RE KR W uE W B T 35 ClEIR R 2, 24
5 h Zidq, UEWOT IR B4R b b R =2, &
122 PERFEY Sy Bsalifh FEZSMRR K & I HEAT 5
5 h i, AR IR PR BORE 78 B R FR 5L T BEA T2k
Fage  BRFRIRE 25 °C K Y& IS, Bk A ST i 7K
FHHZFEPRBOREAS e B A b, e e ta©, g
SR TSR AL B T B A B, L SR AR B T G 2
R R EFIL TR, TR T 4 O, I 4 Ik, 15
B — AR O AR B2l 2R JIZ11
123 JJZ11 kRS i e T dag oy ik
X JIZA1 BERR AT IS S U8 M S 5 . A4 BT
25 K A 2SR ULEE 5 BT A R A B 22 i WL 455 5 I
WE 60 %8 F BT IE

ITS rDNA } 26S rDNA JF5i 5 o347 2 R0 Kk
BRI ITS tDNA K 26S rDNA F4 FE51 I 5E 43
W e 2250 % B e il b vp b R i LIRS B i
ARG I e SE R T 45 5 1 GenBank %8 1% 247
Blast [A] U5 5146 2%, 2R 5 R MEGAS.0 #5247 [7)
TEVESIHT , 1000 AR 5 42 31550, A 2t LB B Sy
AR R G R B
124 REEWR SR B R B B I 2 F PG 1.21

106 501772208

T i

A7 125 B R TRV , A PRI R TR A K W i N FE 4R
TR 1 h POREE ST )ZE 2 S mL BT
B 7E 80 CTR KB IR 5 min ST, FHRE Sk i AETE —
T e SRR 35 B REDY A, 7F Wi
E 60 1555 T ULEE , B3 Sy T 35 3% A d ff Ko rpr e iy 5
AN , FF 10 ST T LA B B 2 A 2300 .

125 ZRMRFFRIORIR pH IINGE  WORIEITIG , 55
g1 h B &k 50 mL, o €, 4000 r/min 55 0>
10 min, A pH 11l pH,

1.2.6  ¥rzehk pH XTASPHFFREEEAE KAy SR LI MRS
(A 23 Ry JEmly , FH AR 192 S A B )R 15 pHL, ff7 3% 352 35k
pH 435oh 4.3 5.3 6.3 7.3 } 83, SRJ5 K EHLIEAT
AR fEIRAR T 25 CHEATEESR, B 3 h WSS — IR A
KIS R B S ML B TR 3 58

1.3 #ELE
SCEGECHEFH SSPS 17.0 Kz Excel ZbFH
2 FER5HMH

21 JJZ11 EREE R NMERES

JZ11 Bk 28 CH53% 7 d MBEEWE 1 i, i
B 1 A D211 BRI TR SR, P, 3R
TSR, 6 6. A RFIERE 28 CH53%E 72 h (A4~
PRIEAS AN 2 Bz, T BRIE A B sliktk, K/
1.3~2.0 pm x2.0~5.5 wm, G {HEE22, 2551

L JJZ11 R RV
Fig.1 Colony of JJZ11

K2 JIZ11 TRRRAI St 2F
Fig2 Cell and gemmation of JJZ11

22 JIZI B RGE BRI 5547

711 HERREY ITS tDNA FF31] 4K ok 516 bp,26S
rDNA JPH1 442 533 bp, FIF Blast #47)7 51 [R] 5 A
2,5 Meyerozyma caribbica WIABLIEE A 100% , LA ITS
rDNA J2 26S rDNA [ 5] 54 i e, FH MEGA 5.0 %%
PEHAT RGE AT, BRI RGERERANE 3, RE



/éf.‘!::il%iil

T

Vol.38,No.22,2017

85| AL BFIIIZ11
70| ! Meyerozyma caribbica CBS 9966"(FUNCBS/AY187283)

100 | L Candida carpophila CBS 5256T(AF022719/U45707)

100

0.01

Meyerozyma guilliermondii CBS 2030"(NR 111247/U45709)

Candida smithsonii ATCC MYA-4323T(NR 111339/AY518525)

—— Candida athensensis ATCC MYA-4324"(NR 111340/AY518525)
’7 Candida elateridarum ATCC MYA-4325"(NR 111350 AY518530)

Debaryomyces hansenii JCM 1990"(NR 120016/U45808)

K3 JNZ1 BRFEREW
Fig3 Phylogenetic tree of JJZ1

KRE oM 45 2R R W, X R G W Meyerozyma
caribbica CBS9966" ( FUNCBS/AY187283) & — -~ Bt
HOSMEERD, JIZ11 TR S iR B A i — 00 55 3%
FP AR B O, 3L MR B /N, JIZ1 1 TRk 5 i
AR 2 G ZR Bt s RIMG, v A R I Tl T e e i 2=
YR e JIZ11 B EREERE H - Meyerozyma caribbica
HO— D BEAR , R B AR 1y 24 D 25 I RF I B (Meyerozyma
caribbica JJZ11) . HAE T 2016 429 H 9 HAREALE T
] L 759 1% 5 4 £ o0 (CCTCC) |, £ 5 2 CCTCC
M 2016470,
2.3 FMIFE MM TESR APk R & BT 12 A9 3L
B

R T W RE AT A I ( Meyerozyma caribbica
JIZ991 1) TEAS W A IR S e v g VR, DU SE T 48 -k
TR I ot A AN [ I B A PRV T 255 I B 2 ML Fr)
B K SE R ULE 4, @& 4 AT LLUE HY, A re iR
AN Y P ECR B A A T s 1) 17 S 52 B AT [ a3
RIEBEATEN 10 h B, ASAF IR A0 I 850 2 R
Fo XULHRRETT 46 I A8 I F B R A M ) B e 22,
R K T I ) O SIE <, v JZ2 R 25 R F I B R B 238
Wi/ AT BB R R : A A IR [a) A SRS |, 2 i
W E B AN IE G A5 A B R A2 S 2010 b, g
B SEEARNIEG AR R 2R G

14¢

_ =
S N
T T

SRS REAN e B (A

(= S A e
LI S —

’5[]

o 1 2 3 4 5 6 7 8 9
RIS T (h)
B4 A h 2R i B AR M K Y 3h 2
Fig4 Cell number dynamic of M.caribbica
JJZ11 in fermented liquid

H I 4 v T DB Y, AR AT S h DAL, 25 HFF %
20 B PR RSB AT TR AR i BE AR, B P
ol R T 21.3% s {H02,5 h 225 R R T s b
R, HEMECE N

24 ZERHAFKER R BERE) pH ZLES

2.3 BIHL, 28 AR I R A TR 10 h InF 7E2E
R WP 2N AN TEZR R, R
T REX Rl B G e AR B I, R S ORF K 3R A T R
B9 pH BEAT T EREZIE , S5 R ANIE 5. K fw pH Bl
Fof a1 Y SE R T AR B Y 6.2 2 T FEAIK, 10 h 1S

3.73,% 13 h B} 3K B He L A5 3.39, LU X2 83/
M 32 PR 955 7 s A .
7-
6
5
mAT
[=8
3
2
1

123456728 910111213141516171819
RIS TR] (h)
BS  Jeme pH BEA B (6] 1922 1k
Fig.5 pH of fermented liquid changed with fermentation time

2.5 IEFRE pH XM FFEE A KR

B SR S iR ORI R WM pH AR AR AT LA
Y 2R R R 3R A T I v S R IR B Y RO S R 1
W) pH 2B AT —EHIR B OCFR , S T S Uk & 19
TR pH 2B A IR A Sy 5 00 25 R 7K 2 K I U v 45 Ik
PR R ) DR 3R, X0 255 PR I B R AT T 1% R SRR
Wirsls, 4 R unE 6. thilE 6 nf LIAE Y, 45 0 5
A FEFRULI B 6] 55 (36 .39 42 45 .48 h) Ko A= fL i
b MEEFREE pH Ry 4.3 B, IE R [ IR B TR SR
YN X UL RS IR pH 45T 4.3 I, 2R Hope 1
HEARRIER AR,
3 itit
31 XTHERMHIFESMNERE

ZE KRR S Meyerozyma caribbica B — B
B, AT ASRF R 8 53 )2 4F H, HRITR UL IE AT 56
Meyerozyma caribbica ) W} 5% % i . A B B E
Meyerozyma caribbica 2 Kurtzman CP 257 Meyerozyma
caribbica BIRA A O 08 44 KR 44, H B A A Wi
242 1%+) ( Candida fermentati) (R ICPERY, T L, X RN TG
PR S 1R 22 1% B ( anamorph Candida fermentati ) o

(20176 z22m 107



I@%tﬂ%&

Science and Technology of Food Industry

i‘;' ~-36h-B-39h —A-42 h X—45h —¥-48 h

40t

W

43 53 6.7 7.3 8.3
FiJrdEpH
Bl6  AFIIRAE pH 20 T R R 2L
Fig.6 The changes of colony number
on different culture medium pH

A UL B A PR AR R T 53 A — AR, Kim!"Y R i
Meyerozyma caribbica WJ— Bk : Meyerozyma caribbica
MG20W , 1A & MG20W [ it #H ( complete genome
sequence ) 5 Meyerozyma guilliermondii ATCC 6260" (1]
SRGOC AR BT , XK A T SR APV 5 1255 MR 19
£} #1 5 Meyerozyma caribbica CBS9966" ( FUNCBS/
AY 187283 ) HYZE Lk K A Fe ilT 5 31X 1d B A FH 4 4k PR 4H
%1 ( complete genome sequence ) 4T 3E L F & HEXT AT,
FLLEXTEE L 5 1TS rDNA J72 268 rDNA [ L Xt 45 HA fir
ZEF o

ZERFARIR A R I AT 3R, A8 B R X b
BERE A O3 0 3 A T R S B R
Meyerozyma caribbica JJZ11 B ¥R ED BETE S5 MFF K 3K K&
e R B A K, S5 A Kim ! I Y MG20W mE 3
B, U HH Meyerozyma caribbica B#+): ELAA 1& W AS [F] 4=
KIRBERIRE Sy , T HA ) W8I 2 FHE T
32 FMIFAREZBEPEMIFBESHBETLS
EIHFRRRBESENXRR

R AR I R 51 )2 RG22 kIl A= ) R
AR PR IR B B R A S R R A R
IRIE IR ERTF AR 2R, 2 FL A 6, BEAE
RTEIN E] SE A, R BRI 532 28T P AR A2 SR i M, &
BEPEATEN 4.5 h Aoy, REFRI .05 20 3 )2, ZL 1A AT
2 A a2 KOR L R)R " L i 4 T R R
FFHERNAWE S h 3K By [a], K R v 248 R 197 1 i %
R ZIYrE, MBS RIS, X B A AR TE R A&
TR pH BT TR 1 ) BB 5 P R TR A S A Qi B2 ) 2
BN AR R AR, AT S BOR Y pH
REEATR s BRIIEG , VT LA A BT 3= R A R AR 19 R RV E T
BT AMRF R IR A Wk pH 7R X BN 8] B BRI 5 42 19
WY pH AR T 245 AR AR i T IR A, 3
FOEHRF IR IR AR N LA PR BT o3 )2 o

L5 LA BT, AT AR 2B Al R [
Z KRR IR A S ORI 0 2 1) 2
Z—0
33 FIMIEGHENTNSFRMFFKkELEER pH
Z BHXFR

PR 4RI, 255 7K IR A IR v 25 R I R 5
kB A P I [R] SiE R T D, AT E 10 h B BEAR R
s S a0, Al pH BE [a] i 2E 1 T 4R A

108 50177 %20m

T i

6.2 BETREAR, 10 h 5 3.73 5 iy 18] 6 T 50, 24 5% e At
pH 2 4.3 B, 35 Fe kit FIBE B ys Haa %

LRETHT BRG] LUF Y, B Ao I ah e
pH 55y, UGS G 2% HHRF R i 2R K, B R IR g
() S R A T pH 1A 328 W AL, 255 P TR B 1) 3 A
FAFZ WAL 22, B 10 h B A pH(3.73) B ik 785
FRAAAU LS TR A B AR pH , S HRFBEREZR 25 T Al B 2R
TESAE LA, K BEAT ) 10 h e B P E A
FZRS R P BE . 2R G SF G HE M A A Y 7 A R
E-45, fali A< pH o 54, BRI i 43514 1.6 F19.
5TV R RS AR IERE YF-19 (U35 EL pH
2.95 5 f AT UL, WEREY pH 3E W AR Y, S50 RF
P B 38 B pH B i ANIE FL pH JBAE 33X 26 B9 RS [
M.
4 ZEig

JIZ11 GEARIE AT R 7K 3 R R v 43 L ey 1
BRI R, 38 3 43 25 HE ol B S W £E  ITS 1DNA Kz 268
rDNA JERIIIT 5 Xk, P KX R G0k B W 5 4y
B, w02 JJZ11 B kR A Meyerozyma caribbica T+ 1) —
ANTH R OF R 3% TR Bk B0 2D A 4 s A% I ORF R B
( Meyerozyma caribbica JJZ11) s RS & CCTCC M
2016470,

TEASHAF KSR R B A AR vy« 25 kPR IR R B
AS PR T B A d B e T I ) S 58 T il 2L, 3 AT 3
10 h i, BRI s AR pH AR TA] 149 S Ky I 4f g
M) 6.2 BHTREAR, 10 h 0524y 3.73, FIEFREHS IR HRF
BefE 2GR REL pH /NT 4.3 1, Foig s R ml e K5, 25
PRF IR R B VR R

REER TP BRI AR 5 h Z AR RO
7,5 h Z i E# N RE, 2] 10 h B ARSI, W28 HHkF
IR R Ve S PR GAA J2 HEAE 5~T h Z i BT, 2%
PR R 5 | S A5 PR K SR R e 45 )2 0 R AE )
Z—5

o
M

3Lk

(1] RBK, 20, R K b4 id 2 o 47 & L 4L AL

AR T]. P Bk 5 4R,2013,28(11) :131-134.

[2]3hik, k& A, 257C,F Fobmey i L T LR LML

AR R[] %v,2010,36(3) . 144-147.

[3]Jinzhong JIANG, Cuijuan REN, Zibu WANG. New Process for

Extracting Oil and Starch from Tea Seed [ J ] . Journal of Food

Science and Engineering,2013,3(12) :699-703.

(4] %47, TAE, Hed, F Kot KRB ELASHS EE >

Zeetdr i 2O A 1] B b g ,2015,40(3) .74-78.

[5]3k 8,5k 5 0 B B MRS 32 4 A ) w808  SLER i w9 o7 ok

[J]. =Rk 53/ AFFMR),1999,23(4) :104-106.

(613U, FRix, B uelé, 5 £ 2 5 & ke B g R AL

F [ )] iE A ,2006(12) :50-52.

[7T]e st B aRHES ST F MM T8 FHEEX

2 At 1991.

(8] Rpdm, FRzh ik, B A48, % A% AL 185-26S TRNA B i

ITS K Bl Sule 5 520 A7 1], 4k H A+ 52,2007,36(4)
(TF4£% 113 I)



T

@.‘%:ﬂ%&l

[9 ] Sugumaran K R, Jothi P, Ponnusami V. Bioconversion of
industrial solid waste— Cassava bagasse for pullulan production in
solid state fermentation[ J ].Carbohydrate Polymers,2014,99(1) :
22-30.

(10]3hm, B0, 1215548, 5 P A A L F oA A5 & 288
Wy Ak b T onm ey VR ()] A 4 F 8 4R, 2011,38(12)
1755-1761.

[11 ] Wang H K, Sun Y, Chen C, et al. Genome shuffling of
Lactobacillus plantarum , for improving antifungal activity[ J ].Food
Control ,2013,32(2) :341-347.

[(RIEZEw, 22, T 5 TFEfEREFKELS
TR & BRI T]. A4 K ,2005,15(1) :29-31.

(13] i, 2848, 3L F, F FF XL T B FaRE
BEEGZBaR T WAL A RAE,2011,32(11)
187-191.

(14] 7 74, 202 38, F .5 LEFEFZBRR
Tk P1012 6936 5 A AL B a0 AT 50 [T ] AR A S A3, 2015
(1) :101-106.

[ 15 ] Stephanopoulos G.Metabolic engineering by genome shuffling
[ J].Nat Biotechnol ,2002,20(7) :666-668.

[16]Zhang Y X, Perry K, Vinci V A, et al. Genome shuffling leads
to rapid phenotypic improvement in bacteria[ J].Nature,2002,415
(6872) .644.

(17])%p, 5 %#, 2246 A6FRATHRESBEH S~ AHK
[J].*F B ARk ,2011(8) :84-86.

[18]Kang J X,Chen X J,Chen W R, et al.Enhanced production
of pullulan in Aureobasidium pullulans by a new process of
genome shuffling [ J ] . Process Biochemistry, 2011, 46 (3 )
792-1795.

[19]3Kk &, 24, K%, F ARAR AR FTRETHEF
Sk AT ] S ,2012(7) (16-21.

(k3% 104 1)

331-371.

[27] ZRA, A X, BER 5T EDFRREBRFHEL
g s )] 4573 5 5% ,2009(10) :1-4.

(28] 1 # 4%, R4, SP L, 5 T AN FHALEHER 5
Aaa K% P e m R[] B EkE,2011(4) :16-20.
(k4% 108 W)

5-9.

[9 ] Kurtzman C P,Suzuki M.Phylogenetic analysis of ascomycete
yeasts that form coenzyme Q~9 and the proposal of the new
genera Babjeviella, Meyerozyma, Millerozyma, Priceomyces and
Scheffersomyces|[ J].Mycoscience ,2010,51(1) :2-14.

[ 10 ] Wahengbam Romi, Santosh Keisam, Giasuddin Ahmed.
Reliable differentiation of Meyerozyma guilliermondii  from
Meyerozyma caribbica by internal transcribed spacer restriction
fingerprinting[ J ].BMC Microbiology,2014 (14) :52-62.
[11]Kim J S, Baek J H, Park N H, et al. Complete genome
sequence of halophilic yeast Meyerozyma caribbica MG20W

isolated from thizosphere soil [ J ].Genome Announce, 2015, 3

Vol.38,No.22,2017

[20] Zeng W, Chen G, Wu H, et al. Improvement of Bacillus
subtilis for poly—vy—glutamic acid production by genome shuffling
[ J].Microbial Biotechnology,2016,9(6) :824-833.

[21]Tu G,Wang Y,Ji Y,et al.The effect of Tween 80 on the
polymalic acid and pullulan production by Aureobasidium
pullulans CCTCC M2012223 [ J]. World Journal of Microbiology
and Biotechnology,2015,31(1) :219.

[22]Chen Y,Guo J,Li F,et al.Production of pullulan from xylose
and hemicellulose hydrolysate by Aureobasidium pullulans, AY82
with pH control and DL~ dithiothreitol addition[ J].Biotechnology
and Bioprocess Engineering,2014,19(2) .282-288.

[23]Zhou Y P,Ren X D, Wang L, et al. Enhancement of g-poly—
lysine production in &- poly— lysine—tolerant Streptomyces sp. by
genome shuffling [ J ] . Bioprocess and Biosystems Engineering,
2015,38(9) :1705-1713.

(4] 2R A6 FEawELFT RS2 RBHKRA
B AR T]. P B Ak ,2009,28(3) :43-46.

[25]Li B X,Zhang N,Peng Q, et al.Production of pigment—free
pullulan by swollen cell in Aureobasidium pullulans, NG which
cell differentiation was affected by pH and nutrition[ J ]. Applied
Microbiology and Biotechnology,2009,84(2) :293-300.

(26| B R ATk, R 2,5 —F K% B MK EeE £ AL *
£ 8y # 7 ik [ )] 5%, 2007 ,47(6) :1102-1104.

[27] ZMitic, Nikolic G S, Cakic M, et al. FTIR spectroscopic
characterization of Cu ( I ) coordination compounds with
exopolysaccharide pullulan and its derivatives [ J ] . Journal of
Molecular Structure ,2009 ,s 924-926.264-273.

[28 ]Chan G F,Bamadhaj H M,Han M G, et al.Genome sequence
of Aureobasidium pullulans AY4 ,an emerging opportunistic fungal

pathogen with diverse hiotechnological potential [ J | . Eukaryotic
Cell,2012,11(11) :1419.

SRR S ST ST S SR =S SR SR I S S S e S S S S L S SIS IS =

(29 ]Aszh A, 4B, RIGFME, 5 . H &8 VBB B = A0
FEA AN HA LR EIEL]]. FEASFIR,2012(11)
121-127.

[30]F4%, % %5, fkueie R A ML S HER LR L
B R E[T] AR T A3 ,2016(24) :391-394.

111111 1111111111111 1@ 1111111111 -

(2) :e0012715.

[I2]ixA=R, k& F , S . FLEZORA HE&ES 8A
[I]. ¥ B %=t,2007(3) :14-15.

[13] & 440, Hmes, TAE F XrH KA RS Eidf2
BEMBREHAMZ[I]. P EMEF K, 2017,32(2);
104-108.

(4] 254 hEHBLABITEAEFRILRATALRA/ER £ 2
[J].0 A& A & B ,2006( 1) :29-31.

(15124135 /KM A BB P A BTN B L TR
ARG RT[I], & &A5,2001,22(9) :19-22.

[16] T#, 2AXR AAm IRTNABERABFHAEKS
K EEHM[T] A A 2015,36(19) :106-110.

(20176 g22m 113





