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Abstract: Floral nectar,a sweet, aqueous secretion that consists mainly of sugars and to a lesser extent amino acids, is an
effective reward that entomophilous plants could provide for their pollinators. Plant-pollinator relationships mediated by
nectar characteristics have been recently studied in pollination biology. Floral nectar is initially sterile, but some yeasts and
bacterial species survive in floral nectar when they have been dispersed into nectar via air or by flower-visiting insects such
as pollinators. The identification of microorganisms in floral nectar from broad-scale surveys has shown that nectar yeasts are
widespread and occur in a wide range of habitats. No such surveys are currently available for bacteria, but limited studies
suggest that bacteria may also be widespread in nectar. However, high sugar content and consequentially low water activity
that characterize the nectar of many plant species limit the number of microbial species that are capable of surviving and
proliferating in the harsh environment of nectar, leading to species-poor communities with one or a few culturable species
per nectar sample. Other factors affecting nectar-dwelling microorganism communities are nitrogen availability, pH, sugar

composition, temperature and the presence of secondary or antimicrobial compounds. The presence of yeasts and bacteria in
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nectar decreased sugar concentrations and altered sugar ratios. Besides, the metabolic activity of nectar-dwelling
microorganisms affected other floral attractive traits, including temperature, scent and amino acid content. In some cases,
changes in physical and chemical properties of nectar affected on pollinator behavior and as a result on plant reproductive
success. Therefore, nectar-dwelling microorganisms and their ecological functions are of great interests among pollination
biologists. In the future, molecular and chemical analysis technologies should be combined to further reveal the mechanisms
of potential factors that might affect the shaping of nectar-dwelling microorganism community, to fully elucidate the possible
mechanisms that nectar-dwelling microorganisms alter nectar physico-chemical characteristics and the plant-pollinator
relationships, and to further understand the ecological roles that nectar-dwelling microorganisms might play in different

ecosystems.
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AW R GE AT H AR S B & ) ] AR B TR 46 T 4 i 8] A4 AR B T8 B X — VRO R
PIFPBRAER A S . TN T A SRR AR 5 a3 BF ST T — B R E WA B A I
PIPIAREAE I . Aid VR TV I DR, AN (R A A 20 ) B 422 8 TR) 2 s Rl A B 7 vh B AE SR AR T v
W, QNSRBI G A 5T W Fh (8] W A A, 56 nT e 2 R Z 88 T AP~k £ /0 ( density —mediated indirect
interactions ) T ( F) PIFMIFAE [R]H24 5 (trait—mediated indirect interactions ) BYAH GAE F 0 FR ] T % 40 Fh M e
RSN AT FRAE A SR B R BN BT SR A AR T — W R i B S R R
(ELHEAT RRHE AL B RAIE B ARIE A FRRRAE A ] 98 0 37 ) T (533X —H e xsd 5 — 5 Wi (4 1 2B
THIRARE

T 5 AR S b 0 B W ] 3 3 A7 A RO 5 L AR 2 FhAH EAE T T 26y He e b L =2 i 1 4
WA SR A 3 AR B AR P 2 8 S A0 R 0F 1) T Sk g 3 T e B R - sh A AR AR R (AR A [ B A
FAREAE A FRE RS Th A e . LMY -8 & BB B A B, A RE S e s A58 #
HABRY I8 H 52 AL RO A TTAB ) AL R A5 A SO 3 R T B0 & (B, B SR 4 55 ) AT
FES DL RFOG & 1Esh > B AT S TR S AL SR MR AR« )5 REAE , anAE KN RTE
AR T EL AT RE £ AR AL T R AR ) A5 T i AR AR T DL E TR AR A -1
Ky e AR R Gerh, BT =0 2 5 M SCERE Y AE TR T B AR 1) BE 4 AT BE X 1 493 5 114 B
AT R AR IS G R B2 R R E R,

AR T TT A A 8 J 0 1) 5 5 W SIS R B TR 25 8 % I 0 O VAR, AR R A A -1 B 2 AR ELAE
114 5 T L RE R R UR AR B 325 =0 B 5 kAR WU I A SR A R 2 R 1) SR Y S AR 2 —
Aid  AEE T RE M 5] — 28 PY IR m] DL B ) UL A ) I AE 56 VE D RE IR ) I A AR AR & 5 Bk Ui AR B AT 38
Gl T AR R SRR AR IRy A R TR ) CInEERE T AN 2R KOS B, e
AT 10 4E S 2V M)2E 5 B ALRy A f RAE BE IF ST #8F ke AN R R A0 1) 46 28 v ik A7 7
HBERFE % (yeast density ) 540 % (bacteria density ) 73 % A 5535 10° cells/mm* ) 1 10° CFUs /mm®?"
il B TR D E AR R R R (RBE ) MRS Y5 8 BT T, B LA BEAE AR 2 v i L
I PP R — AR Y AEAER Bl — S AR AR G AE B A W — 2D IS B, BE S B 4
285 V) 200 TR R 1 TR REA IR B 2 8 3 A 2 AL, 9 T 52 Wi S8 7 (e, B I R 0 15 ) i) D7 4B
F1 M A Bk A e e ) AR LR | B YA 5T 2 6 A [ R 4 A 2 T 9 Bk AT T A A
TR SN AE 2 Pk W) 2R B E B T AR PR R AT 1 A At 102022230 R i e S W I 5 AL T R
XAEBARRAE | B T AEAT Ry B 3 28 AR A P 8 S ALk 15220280 B 5% e 46 26 i 2R 0 EVE T I
FOVETE IR 3R DL R AR - A6 T A W -A% by o Z TR AH B A FPILAR RO BIFSEATS AL TR R B B, B4 A B4 Hh A
A VR i e Y
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ARSCEE A AR RAT RAL A W RO SE A 1 N SR AE S W A1 | A U WA AR R
AEFAT g BB TR IS 5 BE BT W BEAT 1 2804, BV T RIE 4 D J7 A Rl ; 1) £ % P £ 2R Y)
FRPEE 3 2) SEM AL B R AR DR v B TR AE DR 2R 5 3) AR 2 P R W) (I B R M0 TR ) X AE B B A=A Rk 19 32
Wi 34 ) AEBE IR DI AN 3 A7 0 T AR ) S AR08 & LRSI AR 2300 T AT X 48 B v 33 A 7 1Y 1
BR AN B PSSl A P AT T ke

1 HERHEERED

WRTE 19 a5, UE Y R O & U W e AL 3 0 A7/ AR, BE 20 fHad 70 4F
R, B 1 A )2 U AL B TR ARG, A6 5 T U E A B R T A AR W12 R OG> Baker
F33" 2 45 i osmophilic yeasts and some bacteria can be found in some nectars that have been exposed for a period
of time” , I H. Kevan %%/ 9355 “ the presence of yeasts in the nectar of flowers is well known” , $FHEHIT 10
A 4G T TR 2 ML S T RE O IEAEIB WA B ACTR IS B 2 e

HHEOLT , TR W 0 S AR A B R TO T S A B i A ) ( 2 B R B RN B ) 7T 2l 28
S 2 ALE T (air—borne microorganisms ) oy (AN il S (I, 5 DB S ) B AR il SR AE AR
( pollinator—vectored microorganisms) , FHFHAEE G 1Y IR AT P g L 18.23,20,38-51 . BHRETMIE , e
C AEREA JRIERE JATHRE  SERE R SR R BURRE A PTRE SRR AR R AL
SrEIT R IR T EERE D AN 20
L1 B P R

A W2 RO A TA Y AC B8 P IR R OIS 4 T 19 205 11 S L2y ot 58 | T AL B P
R oA 1 AR AR A 2T A R AR AR B & R AT IT & PR W A6 R 1 RS B R AR R (yeast
incidence ) FHRFE 102384500 Timbo ' PRI A H S H X 23 FPAE Y (14 Bl ) A6 v i B RE T 20 A5 IS & B0RT
FRACENE T (273 Z46) THRERER ) K A 5600 44% , 31 BLH s RR ) ok U, A6 % TP IR BE T 1 & A2 B0 T 0% —
100% , V31 & =382 0 0y 47% ., A6 A B R D6 AL EB 04 9 Fol bk 15 A% Wy A6 5 v 19 19 B 180 70 A 1), Sandhu F1
Waraich™* & AL HE TP EERE 1Y & A6 26 HE 39.5%—92.1% 22 8], V35 K % 67.8% . @it i Ak K FrE Ak 2%
RSB 40 P4 (18 ) AL B P EEEE TR de Vega 55 Ge 145 H BB FR (316 BR ) RAEERE M (635 J%
16 PR B ) K A2 R A3 5N 51.3% 1 43.2% , Herrera 252 %6 76 BE2F P4 g 55 103 Tkt ) Ko 28 94 af Ju < 302
&y 37 FhAE ) A6 B R TR R AR AT 1 R 45 R A IRV BIE 2 VY R R ) 1) AR B R RE TR R AR R 32% (740
ZeAE) LA M S R 1 T B T R 4 3 3 3K 54.4% (675 R AE) o Pozo' ™ X FEHEAF R B 105 FiAl Y
(25 Bh) AL R ) A AR A T T KA 3 4F (2008—2010) F TR AL , 45 3 & BIAE 26 R i v 1 8 181 0 % A
AN 39.8% (2300 S AE)  WIFK T BERE T (172 K 42 5 37.4% (105 ) . Mittelbach 451 25 1 BE AR 71
S S WA AL TP e BE TR 28, 2 R 389 WY AEZE AT i (480 AL FEAE W B TR U MERE TR . it ml I,
A TR) L DCAFL ) A 2 v I R TR A 2 R A AR A (30%—T0% )

AR, B & 3 B 57340 3% I AL 5 H B2 RS TR 2 B (yeast density ) 38 F 8K, Al EA 10°—10° cells/mm’ , “F1)
B (10°—10* cells/mm® ) 76 K Z 4 W) 4 % v g DL 2290 0 R, A6 % o B B T B9 B Fh 2 AR (yeast
diversity ) i AL P00 g —EE RS PR L2 MR DY, FERE TR
( Ascomycota ) FIFHF-# ] ( Basidiomycota) , HH VSR JE T2 H ] A7 B BB ( Metschnikowiaceae ) B TR
W] ( Metschnikowia reukaufii 2 Metschnikowia gruessi) 76Tl 5% 1 A AL H & o # I, L2 F AT R g
5 TR A AL P Y T SRR T T IR AR v AR T T I R T bR T AR 2 B e A
(e ) ARG IS L RS B I — R R O R BT R IR AR b S WA ) A 2 TP A A I R
WIS, TR0 )W IR B 5 5 S BLE RERE £ P AL % P (sucrose—dominant nectar) |, TR HE B A9 OB £ 5
FE% (hexose-dominant nectar) WIF| THH7 & | 1 RF 7R AN AL DI 22 T . IAh SRR T 7 S8 1T A9 (R 22 19
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)& ( Candida) 5 F )8 T T W6 1] 09 2L 2 £ J& ( Rhodoturula ) | B2 ER B J& ( Cryptococcus ) S 3% 78 19 ) &
( Sporobolomyces ) H 1Y & 7E AR Py 46 26 b8 % 2L, Rt A R XKD R T X 288 i)k 2 it
A AR B, HOREE g AR R R PRI R T R i S AR e B AR B L i 4= A B AE
s

JUEAEE PR RE R B S SRR S22 T OFFE T 098 il SCTE: , {H A 2 v I B AT I 25 031 BE S AR R
R G A SR OCTE MR 2 25 R R0 P e RE B 1 s ) A A A, B & R 9 & LR Fh
R AL TP R RE B 1Y) R A 38 B 13 Bl 20 R AR AS [l b DX 20 ] — b DX AR [ o o (] 22203 ) — J R [
(e 7S 1] KN [ B 1= 17 1 P N T 2 1 R A B P A S N T 4 1 R 2 e N U =5 O 0 N
PRI 5 3 2 Y 1] — e s 8 A [ o ) ) e B T 4 A 3R 8 B e 2R MR AE 25 5, O HLX P 22 S AR W e 2 1A
RAEE BT G R Y 220 s 2 v PR BT A% I ) A5 10 5, A 9 22 A [ A ) A 8 v P T 1 2
R B R AR AR RS R T AE RS ORI AR R 1 22 5 . Pozo™™ X
KT VGHEA 7R ma R A —FP A 2T AL I BR B T J@ AW ( Helleborus foetidus ) 165 H i 2 B: 18 HE AT T #2422 4F
(2008—2009 ) M IEILEWFIT , S BLAE 8 v I T 114 ¢ A 238 K BEAE AN [v) JE A (AR v BE AN ) ) i) 1) 22 5 AR K (H
A T B TR AN ) o TR ) 14 53 A1 Bt VA2 v 8 1) AR A AN AE— B o AR, A, At e A T B T 2 T2
TER]—JERE A R R AR B FETEGE T2 B B3 22 5% (B AR IR LA T AKF ([R]— AR AR AN [R] FE 8] K [6] — SR AEA
) B R H)) A7 f 38 2257 . FEVRIALHY 2 AF PN, AR P I BE R0 A2 R (2008 - 45% 5 2009 75% ) K (2008 4
x10* cells/mm’; 2009 2x10°cells/mm’ ) 22 AR K, AL P B RE B 09 & A2 R 5% % 5 R 4 0 1) 8 5 A o6,
X A A T [ 2 R ) A S T B T 1) V8 A i I, A S T B T 10 e A R AR (4% ) 5 A (1% ) A
A1 [EEF Herrera 250" %30 Helleborus Soetidus 1£5 EERE T & A RAEBE (60% ) EHER AN HERA (100% )
Rl X FAEHE T BEEE T FE Helleborus foetidus 111 %3 8] 5 B 18] 43 A B3 22 5, Pozo 55 N W AR AT RS2 1 1%
Fy A N s B o I Y
1.2 fEE A

PRIEERE TR AN, A0 T 2 AR B P L IR FSR 3R, A6 26 vh A0 T 1 & 2k AR e L
A, bV % T A DX ) A v A0 BT ) A 2 SR ks AR R A TR Y R ROl 20%—80% Y Alvarez-
Pérez 557 X AR ML IX 27 FIREIY) (12 Fh) 46 % v 40 T8 1 I A 25 SR o AR BERE S (71 248 TP AT I & R R
K 53.5% , AR TEA [ R A A6 2 o 1) R AR 3R 77.8% 463 v 240 T8 1Y) 2% A € & R IS Hh d5e v 7T 3k 10°
CFUs/mm’ " SEHJEEEH7 107 CFUs/mm® " Fridman 25" FERF 5843045 T LA €L3) J0 58 A A ) 462 v 41 e o
R AR AP AL T A R R AE A 22 5 . AL, SAESE e RE T 2 FE 2R 0L, AE 2 Th A T 22 PR
MR 8 R — AE B R R PP A5 14 R A, SRR T R ] AT B )R BE
[T 03 SRR T THY Terrimonas'™ | Cryseobacterium' " 1 Flavobacteriaceae sp."*> 3 Mg, 4 N1niF
S, % T ) A T T S TR T (g A RS ) SR AE T AR | Alvarez-Pérez 551 I X it He A7 A5 2 AT
ABJE— R EANE FR A IR, WESEE AL b0 2 Hh A 4 i R SR s T I A, o e g SR T 5 fir i
( Moraxellaceae ) 1 2 b 3 % 40 B ( Acinetobacer nectaris F1 A. boissieri )" #1 H J&8 T W ¥ & B
( Enterobacteriaceae ) B 4 FF 41 & ( Rosenbergiella nectarea, R. australoborealis, R. collisarenosi H1 R.
epipactidis) '

REETICE A0 40 T 8 5 HA FRIR A AR BLRRE , an Alvarez-Pérezden 4515 % ¥ HE B6 44 28 A B RE WS 7E &
30% 1) H, O, 5 IR b AR A HEIN S0 S0 40 A7 4K A T BB 25 A o A T S 5 e 0 % A TR B B TE ISR AR A T 2R
o, HEM AT BE A 53875 88 ( microaerobiosis ) 40 B ; S-S R BEM 32 10%—30% (w/v) B REREHE B #ED Hon] 58
NI

LA T RRMC T A AN 1 SCRR AT LA ) AEB T A i A LR R 1) A AE T R 2B Y i 46
B (AR 2R REAR 02 5 2) R R A I A 5 v b SR A IR I AR S Y 5 3) AR b ] M R
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ZHEE " 54) AEEE PR LR AN R SRR TR AN 55 ) SRAE TR rh it 20 R LA AR A A PR AR
2 BMEEREMBHENER

1E4 M1k, B R RINA IALE DU E TS R AL il REE — S RGELAW BT —400
X YR B RAR B B R RN B BRI Y LR WA AR T R A R B R 2R AR S TR
B E A A2 A P REE AR T BE A7 SR e N R BRI, R T W A AR R AT T RESZ AL
B TR S B R I TR R A AR 2 T R B B T A 3 s R A 0 R 4 A LA A F
8, AN N5 ) G B T A A D 0 R R R A AR AR A WA D T
21 AYHE

— A, AR Wy PT i AS SALRE RN (B0 Ui AR #5 PA r 2CH BEAE AR b T e AL 3 0 B S i
W LAYy 22230 R AL A 2 L R B AR T B A6 T MRV O R N, A, B
WA I IR B A B RAOE ST AR5 B A 252 W AR R 3 (R A B S U A6AT Ry, 3 17T PT B 2 el AR i A 4
E P REDREE S Belisle % JA A T W DAL M HE YA FRIK (Mimulus aurantiacus ) i) 16 % 1 B
AP B ZS (8] 53 A SO CRRGREE TF GRS B AR % B S R AR AR i AR DG | S5 R R B h U A i
A RS TE R FE AFAE AT B A e . S A WFGe B, RS i 2 P e B i & AR R SR B A
B ERE T Pozo Y IERF I — PR T B I Y —Helleborus foetidus 1) A6 %5 TR BRI I 25 40 A AR 2B &
AL A 5 L LS ST T AL W BE TR R LR R B R B RV A S i 2 R FER R, BRIk
Ab AATIEAE P48 () — T A U5 3 15 A6 1Y) R I T 248 7 RB W TG 2 53X — J A v A A6 % 5 S22 B AR DG 1
TN A6 J32 AT e 2 (B 4250 0l 19 B TR PR A [R] AR [B) A A S A AR T i B8, 58 T [ Gl A ) =2 ) A R
f922 5], Mittelbach 25" A A B A K J A1 2 5 Wi 46 28 B D BEVE TR BUAO IR 8 22— | DR Al ] 2 BR4E 14 1)
PR TR P A A R A TR B T T8, DG TSR W R R (B . JE % B A% 3 L S A% R 35 16 3l ) XoF
TEH AR R A2 3 B S M ) (A I 1960 R DA (AR AT i 55 35k S A 0y DR 20 P i T 1) 52 il 3 — 3

T30 A5G A AR 2 T BT W R A Bl SO R RS AR 4 22 8] 4 55 404 F A 7T BB 25 T 16 2 TP 1
A IRETE R R A T S B A ) T e R VR R T 5 A A R, MR T AR T R 5
Tl e AC S T A (AL P I E I ZRE N Peay 251 R BIAE2E T A [R) I BF B [ R 4 25 W2 R 25
WELTE S HORG ORI, Sa B B, X PP b o) 55 AR AT RE 2B b T 4 S i IR T AR 28 Hh g Uk, DA T
USG5 T U MR EVR A 1
22 AR

102 P YIRS B TE B RT BB PR FPAH BF & K3 ) Z R EAE R EER  — i, & &S5 FEFR0
PR R A K A BRARAY 5 55— T, AR 2 (1R 9835 R BT BB AL A 4520 ] Rl 2 B
FEZE P B O R d2A DA T A6 28+ B W B AR > st 0, A6 28 P i — 2t < s e LD T RE R 5
BALE MY Z R IR A A, B IE IR UL (nectar-filtering hypothesis ) A B2 P i & & B (5 H
AH KIS BE ) Uk A= AR W ot S bt v 8 11 45 Rl BE X I A AR 5 R A W 0 A A R B AR R
Mg 553560 PR AN [R) R4 A 28 v SR SR 25 AR TR) AR ol A R o, 1T o S e A W A — M A2 Pl ) A 28 LA o (38
AE ST BRI RRAL AL, RS R ZBF 98 & VAL 5 TP T & B R A AR o (n 2 4k & 4 A= el R B
FALE) RERS I AL 2 T AR W I AR R B, Ak, WF 5 AR 8 v 0 A W SO X A8 2 v LA R DL A AL
A=W R R B IR FH ) Pozo ZEHO HEMIN AT i 2 PR A ol FH A ol A 0Bk S BEE S5 A6 P A AR I
A 25, B R A A B G I A R e A= Py B A I RICR o Ak 48 A S00T 4 2 41 i A A B4 )
FHA PR AT R 2 20 A N B A AL G TR, A6 2 T R 2 R B A S X R ) B TSR Y < i A
., AR —Fh B A s AR A I B B A 88, DR T Rl 2 BR ) — e R B B E M g AR KT Xt
AT LU R 2G5 H I I RE TR R 23R 8 T S 0 2 & 1], Ak DRk J& THF 3T CF LT
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Fei Kz S H) ) Ak, Carter il Thornburg“’4J RIRE A 5 20 AE% B H (Nectarins | — V) GRS 1
AL E AL JFAE A ( nectar redox cycle ) TS 2 HT EAEH

Qb AT A 55 8 B ke e R R RIS 2 A 2 5 2000 RS O e i A v L AU AR
TG 26 R R B | 280 L 3R A 2 5 i A6 2 R ik W T VR A B AE I R 22— Pozo A5 LR 31 1 7 1 1
( Metschnikowia reukaufii) {9 [ T SR SEAE W% T AL BUAE PRI T , I HLAE 5 b e BE TR 04 %% B 5 40 0w i
FIEAHDCOC R X AT RESE PR Ry A8 2 vh B A RE 23 W A T B Hh IR, S i W ) AR K AR b 5 TR . Hh
AL, A% R B R AR A ) AR R BRI B

BRI 22 A1, B8 30 58 PR 3R (s SO IR B | R S s AR ) o ] BE B2 ) 48 % b A W R TR B
JEA O s SR X B B MR A B 1) 43 WA R AR B P O T LB (B ) TR IR B (Gl A R e
HEVIEAT A ) R AEEE P IO E R o BRRRIAT R S5 A8 (L by 3 1 B8 A7) AT T BE S M fuf 2k M e AE
B 2 SRR RE RS S A Sy I S AR VR O T LA 23 B R A (4 ) 1 AR B R 3k
T LR B A1 G e G0y DT AEAT N ) S AE B AR YRR TR i, IR B8 38 23 5 M A4 0y 2 1 20 18 B D5 1)
AR R0 A TR E W R R RO A R AR R R A W A AR R AR ST AR
TR ETEA R 2275 AN Ta) H A 28— R i A [ ] T B A 2 5, DR T 4 2 v G P i B A A S TR
TP A KIBE TS . Pozo %5158 it 5246 Fe WAL 4 vh SR & T M 27 W BE T & ( Metschnikowia ) ) 3 Fiy DLEE
BER (M. Kunwiensis , M. reukaufii, M. gruessii) FERSTE 8—30°C 2/ FHE A K, eAh, Wiens 2517 & BIAE %
rh o e A A, BRI AR I 48 25 v 1wl A1) T A8 B ST %) B2 RRURT RE L2 5 Ml A6 2 T A U IR O IR =

3 REMEYMXEEYLSFIERNRm

Raguso' ™ 8§ 425 All microbial ecology is chemical ecology” , T./& F&MBFFT LR , BELELE P HIHME
YIREas O AL B B 2B AR R IR T DA AR SR R T R T AR pH AESE Th H, 0, & R
J R e g 00T A v B SRR A 4 R AR AR AR T

T WITE AR b 0 LR i 2l (R TR Bl b - e AR ACIBHTT 31 ) RE A 7™ AR DR S ) A T e 48 8 R 7
5 Herrera fll Pozo ™ 38 9F T WG VEWE BF 1 ( Metschnikowia reaukaufii ) X} — F 2 Z= FF 16 W) 2R BE F @ A 9
(Helleborus foetidus ) B3 PR NIR AL (AT, = T, ~T. ) HIS0E, fB01& BRI | 8 R 2 i
Thr, It HAE BN IREE AR I (AT, ) 53RN BB TR 1Y 2% T2 52 W TR AR OG . Y HRFh BB % = T 10°
cells/mm’ I | 26 HR NIRBE 253 6°C o X T4 ZR BB M B I3, i1 T W AR 20 0 42 43 fr AR X A
R 1428 T T AV R SR AR VT 1) R TR TRD ISt T DA AT AR G 3 i B e ) Tl

1245 M1k AUA 2 5 R R ATFE RN E 1 U Y (40 AR RE TR ) X AE % pH B & H, 0, kB2 1Y
) Vannette 2577 58 35 WA R M ( Mimulus aurantiacus ) 16% HH 32 Fh & WAL 28 405 ( Gluconobacter sp.
10* cells/mm® ) FIAE 2 B T ( Metschnikowia reukaufii , 10* cells/mm” ) F 4R 57 4 8 G A W) 6 46 26 AL 22 O 52 )
AT K BT TS e b 20 TR S B TR, AR 3 H, O, MR AR T 24 80% , HEFP AN AYAEE pH FRAK T 5 A EA
(H R BEREN 10%) | BB B 55 e B4 BIRRAR T 27% F1 35% ; i 2R i £F 1R 9 AL B8 pH FRAR T 2 B
SRV B 5 R BE A BRI T 16% R0 17% o A, 2R 4 A1 1 4 2 v 0 A A W R B2 IR 1 649% , SRR 32
WEINT 42% 5 W20 e RE B 1 46 28 rP ) R AR B AN SRR B LT R R BB . Good %67 TESLI = AR AF T
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