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Je A B E S = RE B, HETH TR REAMEYaRFEAHER (30
R L R R PR AR (AR R B — D 5. (B
141k, AR IR B 5 2 F TP Bk Rk A SR

HAHh, IREMEBERAL SR E BARBS K LZ, BAFREZRIR
WY SR A I, AEREEG B W B 7 MRS E F DI RERIEIREAR, X LT Re i
V&3 [ HEEZ R O A B AR KR 70 RIIRE R B [ S R B FE
XL RE AN Ll 2 MR oL, e R R B M TIKES
Frap RIS VYD, XY SRR R — i, KB IR E R KR
sk, PUAREENBH N ER, el H TR RRE . REPE.

FERTHADT T A, FRATT AN I RE I o0 18 3R 7 2 Rl RIS I 0 ) 65 bk
Pichia kudriavzevii BFEE, FAr KHER 73 AR5 B T ANEAE A B2 8] AR AT
i, AFAE TR R R B ] s P D B RT RE

BT ERE R, KRAHRE 7R SN w R A R B 25§ 2557 5 a1
TR AT o

REAAE

EEXT A BARAFAE R FaR 0], A B BRI — b R SR 22 38 R R 1) 4% 7
2, A BRI S ST BRSO B 2, RIS IR A B 0 K R A
BOK A 3RS TR ] AP T . AR B BR TT

BT, AR AR —FRARZ A R I H &%, A KK
W BT PR EUIE IR 5-20% (v/v) (R D2 v Jin 38 e B S BUBORT 1 Vi & R T2
FEEIE I, B IEY RS, RIS BREEE. .
o, I 0-10°CHRIEK

B, Pk & IE AR T PR

DUR L IR NS AR, SWRAE. BE. AR, EEHN
IRATRBGR P INE AR, 538 2R 7R
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IR 2. BRI KEETTZG: 7E YPD FigR A A FLIR ST pH 2 5.0-5.5,
SR IMNEEREE, T 25-32°CHR R F% 24-36h, LA 5-10% (v/iv) HIEER EHFh
I PTIR h2EE IR T, R IRATR R IR A AR SRR IR 6-12 h, FHORIEFRE ISR
30-72h, 15 2EER R

IR 3. XA B Gk KT 2. /E TPY 85383 sPo Il A XUEAT 3 T 37°C il
WEEFR G, DL 5-10% MR B BP IR 2 SR BB R BRI, T 35-40°C i
BEREFR 48-72 h, 193RI KA

AR A R PR 3 BRAF R B R A N 5-10 73 U/L )
MRYEE AR, 1020 5 UL WM& Al, T 40-50 °C i/ % 148 T 1%
30-50min, FFEOHCETER, B8R OSSO B TR & A B B0 b 2530 V740

DR S. HEAKIETERU PRI TEIRE L B R BAS B SEOK I 5-15 T3
U/L B PEEE I, T 40-50°CA4LFE 30-50min, F B0 B 3G K ST
BT A RIE S, WRYE, 15335 KIS 1 R U

BB 6. FPIKIHRC: KA IR 5 A HI T KGR FRIBURHZ IR 5-20%

(viv) IR INEDEIR 4 380 R, BN T w1 i
BORIRS), ZJEMk¥. 0.22p m g I8, 7036, %H, T 0-10CLR.

B, PR EE BRI BARN Pichia kudriavzevii YBO4 Bikk, 158 T E¥%
B G AE PR R DR O, PRI 5 CGMCC NO: 20033

e, BRSO I BRSO .

A, BRI EGH AR EAR T B HOR BR A SR UR, DA
PERCH B, AT BRI BRECIRAE BR /K, NI ER 20 Jol 9 B BE J USAT TR T
B R R 2 AP 0.005-0.03% (wt/v) AT 0.05-0.3% (wt/v) o AT iR
AN NELF R ARSI EAE R K, JRAH R TS & 2550 AL B A nT AR A Vs
IIORS T 5 BRIV IRAS RGBS A

B, BRI, @R, &8, . AR, HE RS RN
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il i adE: K. AR, S, BE. AR, BE, KikRER
MBCEE N JNE 8~15 £, B 10~20 i, &4RAE 6~10 fir, #RAE 10~15 7, H
A 10~20 4y, BEE L 3~10 £, 7K 80~150 (iR A, RIEFHATE, i,
TREAVER, DO IR EE 1-3%000E, K.

feikth, FrdNIE. AR, SEE. . AR, BEHE, KWERHE
Lo NI 104, AR 1S 4, &84 8 4, BRAE 1247, AR 154, BEHS
%, 7K 100 £

A, P NE 8~15 (B i AL R 8~12 3, 1L 9 Hro

AL, PTRPRAE 10~15 (0 B HpE 1 10~15 4, DLk 11 1.

RS, TR A S W R A

Poidett, PR AvTRIm& AN HEMVIPGRIN 9 5 EERKE
20min, ZPAikE, 4000rpm B> Smin, 0.22um idE.

ik, FridFEATrIMAR NG, A, &R, M. AR, #E
ZERR A PRI 1-5% (Vviv) .

Ak, PR YPD BE IR R B o2 it 9 k.

B0, BT TPY Reddk il & b . RMEEMECL, KRN
HHE 8~12 3. KEHE 5~10 fn. BEEEEy 1~3 fr. ®i&FE 3~5 . L-EhtaEmi
0.1~1 1 BERRE A 1~3 fr. SALEE 0.5~1 . BREREE 0.1~0.5 1. FALES
0.1~0.2 {3+ &ALEL 0.0001 £+ HhdE 80 1~1.5 1. FEEZF 30~60 1riE5IE 5
20~30min, ZJaidUE, KW, FIIAEIIT 40~60 43R5

AR, PRI 4 B VR B o F A e i

PEidth, BTl B KR FH R A 2 T I o SR B P S 2 K

—H, PRENT B RRARE: K BB SR 1000 4 &1
EHRT, T 0.5 AR LB K HEENT 12-18h, WER/KH 415 1000 LA
TN T IR SIS TR o
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AIEM, PR R 5 IR B MONER R HRARKEETT R
B AT, AR B RIS 2 B R, K B ) % U7 753k

AR, AEARAmBEREE W, RSy dicf gt —F
HiAIE B«

D SRR EEET, W 0.5mL A & B B R SR 2 380 I i i e 184K
A b, 15min JGRRE, KAKNET 42%, M GEEK) KK 80%LL L.

2) EKEME: AR IR Z A BRI B8 2 IR B 22 1E 80-95%

3) PrEAE: AR HIH R IR 2 B4 IR B HZRIE R FAE 90% LA F.

4) oW ARRYIFTHERIS YRR IER, BSR4 R 2 e,
2% (Wl EHARMNEY HE4T 24h B RRBENG RIS e 30 H B k245, 1%
PR 45 RN

5) AR YT RIS A 102 Tl 1 B 2R B BRSSO B 1/ 701K
Hort 99 Fh o3 T EAK T 1000Da(FK 3), AIHE AR, B E A md s,
10°Cfiff724E, H 200-400nm WG 1E T B 484k .

P e 1 B

b ALk P i D R) A PR SRR A A i Ry o — 2D B, ) SOAS R B I — 154
AR 7 A S AT S F Ul W T AR AR R BT, AN BSOS A R B R A 24 R
To TEMEIH:
B 1 52 A Kk R K Pichia kudriavzevii YBO4 T F (1) # ¥ K& A A& K, Horp A
() NEFEESE: B (b AR,
] 2 & AR R WY STt ] 46 45 380 B4 RBRE Bt ) S
B 3 Je AR W SERt] 1 B9 B ) R B e 2 T
Bl 4 2 AR IR S 3 A IR R i A2 IS TB) S BE T 200-400nm W WO 1 Y
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2 H 25

H AR SEE 77 =

AR W SR F 1) Pichia kudriavzevii YBO4 BERER b, 1558 T~ o [ 538
AW R L, RS S CGMCC NO: 20033, B AR aumA 1
FR

A% B SE i R FH B 75 38 BUBF B B CICC,  fRjg 5 CICC: 6070

AR WIS SR I 1) YPD M pRRG 7R 5L . 2RV R R B A S A H .

BeA, FEARK IR, FREVIIN R, SR AR I B AR SR
22 FEH R 2% B 3 R WL 2 AR HEAT o BT RN BB AR B A TR A
PRy n] DLIE I B T SR A P L

I THI 25 B B R A 1 St 451 o A R Al — AR TR, BTk SR AR R
BRI AR RE I AN A2 PR
SEHEH 1

RS IR B — PR SR 2 A R B 4% v, BLAR DL T AR BR:

AR PRI 100 S ATIHA N 900 mL /K & B 20 7r8f, 20
iy, 4000 rpm B0 5 min, 0.22pum i PEHISF VTS FREUIE 100g.
H 150g. 448316 80g. ML 120g. EHR 150g. HW 5 50 50, MO 1L /KIZi
30 7t RIZE 30 it EIUEZ A E, 14 600 mL A AETR, NN 12g %%
B, 2N 24 500mL B = M, 115°C KB 30min, TR %M NI L
R BRI U S R AT 6mL, RS .

ABR 2. Pichia kudriavzevii YBOA BEEER I 2. I B0 B HIRE L B
KRBT, BLCRAE T o 30 A ) B R D o o AORBAR Tk EDC % £ T ke
YB04, M A 30 mL FLIR YPD AR 77 5E GARINFLIR T pH 2 5.0, 28°C
W57 30 h, DL S% RN 04 B Bl e i 20 R | Frfs h 255970, 28°C
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Wyii7E 8 hJa, Wi ERFE 36 h, 33IREEER I .

IR 3. XA B Gk KT 2. (E TPY 55383 tP Il A XUEAT 3 T 37°C il
WEEFR, REMATARTIE KAMEEY 10° AN/mL (1 BUBRT R 4 R
5% A A EE IR 2 h R BRI, 3TCHERIFR 48 hy Tk
TPY 3G FR B 4. R ERMIL, BoKMEED 10 . K58
Ui BERERY 2 3. HEIRE 4 0. L-FBEEIR 0.5 1. BERRE M 2 . SALEE
0.7 3+ FEREF 0.3 4. FALAS 0.1 4. FALEK 0.0001 43, MG 80 1.2 1. W&
o 45 RS AW 30min, ZJEINE, KB, FHAIIAEGT 50 A .

BB A REFRUGACE: a2 B8R 3 ISR B R BRIy 10 7 Ulg
MIERME & (B 0.25g. ¥EMEN 10 17 Ulg MR AR 0.5g, 45°CHIMS %14 T
fi# 40min, F 5000rpm 250> 10min, 753)%) 500mL iS04 .

DI S. BUKIEMERC PRI WA T A R R 8 SR T 2 G R — O R (1 35
K CGLIEFE/K) 100mL, IIAJEMEN 10 77 Ulg MERTEER AR 0.1g, T S0°CAbH
30min, 5000rpm 5.0 Smin, HY 80 mL _LiE, MIAFIEEE 1000 4> F & HEHT
88rh, T 40mL £ B 7K EEENT 14h, UEE 40mL £ A E NS AMNEAK, FAE
40°C FAPK 20min, ERRERT RGN, BEBRVRMAH .

BB 6. FEOREL: B ER 4 Frfd S00mL _FiEWR PR S BT 36 mL 3
IKFEHGRIR A, PRI 0.06g BUERASHITE S, 30Mpa 4/ 5min, 0.22p m BRIE
U, REBILEAERT, FE, 0-10°CHR. H14 53] f3 P sz i
2 AT
LR 2

ARSI IR — PR IR 2 AP R ) 4% 07 %, BLAR LU R AP R

AR, IR A 100 SE A AHVIPAR I 900 mL /K& B 20 435, 2
ik yE, 4000 rppm &40 5 min, 0.22um i JEHIASE AT H . FREZL S K 90g.
H % 150g. &1t 80g. BEH T 110g. AR 150g. EE % 50 7, A 1L /KE
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130 708, IR 30 et S VU E AR UE, 15 600 mL A2 A U8, NN 12g Hi %]
B, 2N 24 500mL I =, 115°C K 30min, R &M FEHHRINA _E
BRI e S B AT S mL, TR,

LYK 2. Pichia kudriavzevii YBO4 [RE I F1 24 M ORIBAR} Ik BB £ 1 PR
YBO04, A 30 mL FLERFE TR GRINFLER T pH £ 5.00 H1, 28°CHR
iRiFE 36 h, DL 5% MM B R A P IR | AR gtk D, 28 CHRG HE
72 10h )5, FEEREIE 400, 1BBIWERER TR

3. BBk K E R 2. 7 TPY $53R B INASUSAT 8 T 37°Cig
WEEFR, SREHHTAMRTIE, KAiEEy 10° N/mL (1 BUBORT B 40 R %
10%P RN E M BP IR 2 AR EER R, 37T CHIESTR 48 hy Tk
TPY B3R 1 & i ds: RMERRII, FKMARED 8 . Kk 10
U BERERY 1 . BIERE 4 00, L-BEEmR 1. BEmRE M 1 . S4B 05
v BEREE 0.3 4. FALES 0.2 . FALEK 0.0001 43+ HEIR 80 143 BHEZF 60
PR R 30min, ZJEidiE, K, EIIAET 50 .

PR 4. REFRUG A a8 3 PSR B R AR H A ISy 10 75 Ulg
MRVER E G 0.2g. TETEN 10 /7 Ulg I PEEE HBE 0.4g, 42°Cl A 25414 T B
40min, T 5000rpm 250> 10min, 53)%) 500mL FiEW &

DS, BOUKIETERC PRI AT I R R 8 HE T G R — OB (1 1
K CGRIBEEK) 200mL, MMAEYEN 10 75 U/g WERTEER AEE 0.3g, T 40°CAb3E
50min, 5000rpm &50» Smin, HY 170 mL _E3&EW, IOAFIEEE 1000 2= KB
b, T 85mL 5 TOK TR EEENT 14h, WEE 85mL A BT S AMNGAA, FAE
50C N2 CPHi, 0.5em B SR 20min, KBRFSERMEENY), &k
RAEW A H -

L6 FWOAAEL: KPR 4 Ff8 500mL B B IR 5 FTfS 60 mL #&
IKIBIURIR S, BN 0.1g EHFSREMR S, /B BILEAwSTH, %H, 0-10C

/




i B P
PRy . il 415 2 4P R ) S an & 2 Wit BT
LB 3
BRI

o SETAG] 1 AN 2 BT R4 B0 AT e RR I, 1 R R A T

1) ARk

W, THREY, AR, AR IR R .

2) PrEAMRHE: B H BEIERE 90%U 1.

7 H 1.0 mLH,0,(8.8 mmol/L), 1.0 mLFeSO, ¥ #(0.9 mmol/L), 1.0 mL
KO mmol/L), 1.0 mL FfFhIEH, H,O, HE MALCUS BN, K Ak &R
£ 37°C/KBHIEE 60 min, 7E 510 nm ALFGIMIEOESE, FHih5H «OH FERRE.

*OH /ERFE=[1 - (As - Ab)+Ac] X 100%.

A As—¥EFIS AEWOLE (LEKIREBKBIR) 3 Ab—FEREE
fH: Ac—FEm AEROGIE.

IR R AR S 1R 2 HOR FERERA BRI R e SRS R R AR
90%-98% [, I H & EXFTHRAL: 0 0.01% 80 (R I ZRIEK . DLE—HECN
HEFATINE 3 K, 453K 2 iR,

3) RERHE: EREIREEH] A 80% LA I

I L—BEERIEARY), T 37CTF, %% | MR ISA, HE 475
nm AFE G IROGRE .

KA pH=6.8 FRIBEER #h 22 M o mlvs N2 e iealg b, SRE AN 1.0
mL IR, 7E 37 CRIZKIE 7840 347 S 10 38, AR5 PR N 2 IR g
VWL FRAE 37T CHIKIBHR 73T M. 10 0 8h )5, 1F 475 nm AbEEATI0
WOBEE, FEXTRE—MFEARREAT 3 RAE, DUEIRTG-FIME.

R Eh 2 vl (PBS) = BEIR — A M (KHPOy): 024 g, BERE 8N

(Na,HPO,): 1.44 g, EALHI(NaCl): 8 g, SALBH(KCD: 0.2 g, MIAZ 800mL
EE T KPR, REMAREIRIET pH 2 74, H/FHZE 1L,

9
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® 1 itk Rt

5% C, (mL) Co (mL) T, (mL) To (mL)
PBS 2 2.5 1 1.5
Ff i 0 0 1 1
LM% 2 1% 1 1 1 1
% 2 R 0.5 0 0.5 0

IR (%) =[(C-Co)~(T-Tp)/(Ci-Co)*100%; H -, IR—MAEHREGINHIZE, C—=
FUN R R A, Co— AR Z R B 10 2 O BRI C FEAE, T — ROk B
18, To— AN R B R i IO A

BB _ER T VMR AN Rt 3 JHR  Ti S BR G I 161 22 7 80-95% . [A], 453
N2z 2 FiR.

4) PRI RAKEMLT X GEIEAO 1 50%:;

SR T, W 0.5 mL AR SR I SEAR b, XRE RS AT S . 15 min J5
DRATRRE, TFEAKSTRAARE, SR GERAO R, 45 R ERA
AP BRI B 7K 43 B AT- 2N X IR ) 200-280%, R /K R At HE T 46-50% .

IKIPHRAFE (%) =Hn/H0*100%, HA', Hn— N E o miiiE; H0O—
NIRERTRE SR E. SRWE 2 FiR.

2 S 1A 2 R E SRR BREEREEE A KRR IR S

b A W T T 3]
R ¥ L E&Mﬁ?m ok

SRt 1 B R

4 92%-~ 95%-~ 98% | 88%-+ 90%-. 95% | 30%. 40%. 35%

SRt 2 B3 IR

Y 93%-+ 95%-+ 97% | 80%-+ 85%- 87% | 40%-+ 42%-. 34%

XFHEZH (A0 0.01%

g 0 22O 5%~ 4% 6% 2%~ 6% 5% 80%- 90%-. 95%

10
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5) EHIEEE: S ERR (GB 5009.5-2016 € 7% 4= [ S bnvE & i b 2
IO E ) IASPRAS SEtA7] A [ R ) e U B AE 8-10 KT+ 8g/L ]
Z7% (GB 5009.235-2016 i 24 [H X brE i h & EE RS R A IE ) A
LRI R T SR (HEER) SR 4-6 g/ L 2l tbsh, SLhfl 1 1)
PRI 102 FloRIE T SR BRSO B /N Rk, Ho 99 Fhr 7 i
fik-T 1000Da, Z5HRANFE 3 frox, AR RRIRIL, BA R & m&8rkSCRk. HE
JE A R B TR R A ] 3 R

R 3 PRI B A

r“ it | o | rmem | a7 o
£ gk | EEAX oy F ] ey \
5 BRI EO | g | EHE | [Dal KR 1
ﬁa min
1 [S].ILLLILIL.[I] 1 2 Q6DNA2 | 923.6904 Pichia 50.81
2 [S].TGGGASL.[E] 5 1 B3DRV9 | 562.2831 Blﬁdl‘jib:gg‘“m; 17.58
3 [D].KNIITNQ.[N] 1 2 A3LNC4 | 833.4251 Pichia 13.84
4 [K].AVNEVIAP.[K] 2 3 B7GTK2 | 8124512 | Bifidobaterium | 48.71
5 [S].RPQGPPPG.[Q] 1 1 A3LSY7 | 806.4155 Pichia 25.28
6 | [T].VGINGFGRIG.[R] 2 1 QIUVCO | 989.5527 Pichia 44.41
7 [Y].KDQKVE.[Y] 1 1 A3LR68 | 747.3883 Pichia 3.02
8 [T].EVIVAP.[DG] 5 8 Q8G6B1 | 627.3712 | Bifidobaterium | 44.48
9 [L].GLPGAP.[K] 1 3 A3GGE9 | 511.2875 Pichia 24.56
10 [F.SAGPGTL.[S] 1 1 A3GFA2 | 6023144 Pichia 22.94
11 [L].NLPLLP.[T] 1 1 AIAIF4 | 666.4185 | Bifidobaterium | 56.09
12 [AQ].LPINLP.[D] 3 1 666.4185 | Bifidobaterium | 56.09
13 [N].PDLPLP.[T] 2 4 B7GS97 | 6513712 | Bifidobaterium | 47.32
14 [S].SGGIVNA.[Q] 1 2 A3LR41 | 617.3253 Pichia 25.06
15 [QIISYITP.[H] 1 1 A3LZ54 | 693.3818 Pichia 39.25
16 | [L].LASGATITY.[S] 1 2 P48874 | 896.4724 Pichia 40.21
17 [K].VVITAP.[S] 2 2 QIUVCO | 599.3763 Pichia 36.86
18 [L].TLSLPK.[P] 1 2 Q9PSNO | 658.4134 Pichia 25.86
19 [S].GANLAP.[E] 2 3 Q6ZZF4 | 5432773 Pichia 23
20 [M].LGGTLA.[G] 1 1 5313137 | Bifidobaterium | 21.29
21 [R].NKSVVP.[V] 1 3 A3GGT2 | 644.3614 Pichia 27.57
22 | [V].GITKDGK.[W] 4 2 B7GUO4 | 718.4094 | Bifidobaterium | 15.72
23 [P].GLGTLA.[L] 1 1 Q841V6 | 531.3137 | Bifidobaterium | 21.29
24 | [TL]L.VLVTGG.[AS] 3 1 ESMFI0 | 5453293 | Bifidobaterium | 19.33
25 [L].AGGVTP.[D] 1 2 013504 | 501.2667 Pichia 15.7
26 [S].SLFNLP.[E] 1 2 A3GF47 | 691.3661 Pichia 60.65
27 [Y].SFINIP.[Q] 1 2 Q37024 | 691.3661 Pichia 60.65
28 [E].YALDIP.[Q] 1 2 691.3661 | Bifidobaterium | 60.65
29 [L].KADGVL.[A] 1 3 A1A2C3 | 602.3508 | Bifidobaterium | 40.81
30 | [V].GPVPVGG.[G] 1 2 Q8G7Y6 | 582.3246 | Bifidobaterium | 26.53

11
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31 [V].SALGGP.[D] 1 1 A3LR41 | 501.2667 Pichia 15.7
32 [D].VPAGPV.[D] 1 1 Q8G5Q9 | 539.3188 | Bifidobaterium | 34.24
33 [G].VLGTIAG.[D] 4 2 Q8GSF1 | 630.3821 | Bifidobaterium | 34.47
34 [K].NLPAPGP.[D] 1 2 A3LT66 | 665.3617 Pichia 313
35 [D].QPAQAGP.[E] 1 3 P12808 | 669.3202 Pichia 17.04
36 [R].SGQPSAL[N] 1 2 A3LW52 | 659.3359 Pichia 23.39
37 [K].AELNIK.[N] 1 1 Q8G3I2 | 687.4036 | Bifidobaterium | 28.85
38 [V].EALNLK.[Q] 1 1 687.4036 Pichia 28.85
39 [S].SVAPSP.[P] 1 3 QYHG09 | 557.293 Pichia 21.32
40 [Y].ANKNIK.[M] 1 1 637.4148 Pichia 28.85
41 [S].GAGKNLK.[R] 3 1 687.4148 | Bifidobaterium | 28.85
42 [Q].LVNVIAP.[I] 2 1 Q841V6 | 725.4556 | Bifidobaterium | 51.46
43 | [P].ASGGPVTA.[T] 1 2 Q8G838 | 659.3359 | Bifidobaterium | 23.39
44 [G].GGGLIP.[G] 1 2 QYUVGS5 | 513.3031 Pichia 37.45
45 [A].GKQNLK.[N] 1 1 687.4148 | Bifidobaterium 28.85
46 [S.AVVVVN.[A] 1 3 B7GTL2 | 601.3556 | Bifidobaterium | 30.92
47 [S.SGGIVN.[A] 1 1 A3LR41 | 546.2882 Pichia 17.24
48 [F.AVILTP.[T] 1 1 A3LWH3 | 6133919 Pichia 49.09
49 [V].VLSAVG.[D] 1 1 BSDVYS | 5453293 | Bifidobaterium | 32.65
50 [A].VASVVIG.[G] 1 1 644.3978 | Bifidobaterium | 40.53
51 [D].GSVAGSIP.[L] 1 1 A3LYL7 | 687.3672 Pichia 36.32
52 [A].GVAPSA.[P] 1 1 Q8G4D1 | 501.2667 | Bifidobaterium | 16.59
53 [E].GITLLP.[N] 1 1 613.3919 | Bifidobaterium 49.09
54 [K].IGTLLP.[N] 1 1 613.3919 Pichia 49.09
55 [R].TIPGFP.[K] 1 2 AIAIKS | 631345 | Bifidobaterium | 49.21
56 [Q].IVPLSP.[T] 2 3 C6AHX0 | 625.3919 | Bifidobaterium | 42.77
57 [P].PAPVVQ.[N] 1 1 A3LYL7 | 611.3399 Pichia 25.06
58 [P].LTAVLP.[V] 1 1 613.3919 Pichia 49.09
59 [Q].SSVAPSP.[P] 1 1 QYHG09 | 644.325 Pichia 23.9
60 [P].VAGPAP.[VI] 3 2 B7GQH1 | 511.2875 | Bifidobaterium | 26.09
61 | [AG].LKNVVA.[LG] 4 1 Q6ZZF4 | 644.3978 B‘ﬁdoﬁtf;umf 40.53
62 [R].ISAASALT.[H] 1 2 A3LNOL | 733.4091 Pichia 29.4
63 | [RL.TAVPGHVQ.[Q] 2 1 Q92448 | 808.4312 Pichia 30.34
64 | [KINQTKYGNDKIA.[S] | 1 2 C4R7Z3 | 1252.617 Pichia 43.76
65 [V].SANVLSP.[E] 1 1 687.3672 | Bifidobaterium | 36.32
66 [G].AASAGVL[L] 1 1 QYP864 | 588.3352 Pichia 34.72
67 [A].VPNVPA.[G] 1 1 A3LTE2 | 596.3402 Pichia 27.11
68 [-.MAGLPP.[L] 1 1 Q8G4R1 | 585.3065 | Bifidobaterium | 35.28
69 [T].AASLAS.[K] 1 1 A3LUI0 | 519.2773 Pichia 235
70 [V].GLVGGN.[S] 1 1 A3GGS6 | 517.2617 Pichia 11.68
71 [D].LTNQIP.[V] 1 1 A3M022 | 685.3879 Pichia 39.1
72 [S].VNSSILT.[L] 1 2 733.4091 Pichia 29.4
73 [F]‘GTAT‘TQ;{QIEGAV' 1 1 1252.606 | Bifidobaterium | 43.76
74 [H].GNKGVL[S] 1 1 588.3352 | Bifidobaterium | 34.72
75 [D].VSQPLTA.[E] 2 1 B7GQ70 | 715.3985 | Bifidobaterium | 26.72
76 [C].SAVDKLT.[G] 1 1 A3LNOL | 733.4091 Pichia 29.4
77 [T].GSGIVQG.[L] 1 1 617.3253 Pichia 25.06
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78 [D].SNVPGP.[G] Q8GSI3 | 571.2722 | Bifidobaterium | 12.43
79 [V].SAGGSM.[L] D4QFE7 | 509.2024 | Bifidobaterium | 4.34
80 [L]. TGVAVP.[L] A0ZZS8 | 5433137 | Bifidobaterium | 32.04
81 [G].GKSDILT.[L] 733.4091 Pichia 29.4
82 [EK]. TSALQLT.[T] 733.4091 | Bifidobaterium | 29.4
83 [S].NSGSAP.[I] P32101 532.2362 Pichia 26.48
84 [C].INGGGQIN.[P] A3LYR2 | 7723948 Pichia 18.27

85 [A].GVGVGQ.[A] ATA200 516.2776 | Bifidobaterium 12.35

86 [G].NTLGLAP.[G] 685.3879 | Bifidobaterium 39.1

87 [A].LSGAVP.[P] 5433137 | Bifidobaterium | 32.04
88 [L].LSQGLAP.[F] 685.3879 Pichia 39.1
89 [D].NSSGAP.[L] 532.2362 Pichia 26.48
90 | [K].NQTKYGNDKL[A] C4R7Z3 1181.58 Pichia 40.59

91 [AL].AAAISA.[AG] Q8G4Q4 | 503.2824 | Bifidobaterium | 4.44

92 [A].AAALAS.[AN] 503.2824 | Bifidobaterium | 4.44

N[ === =R =N R === = e = [ = | = [ DN = [ = [ = | DN
el e Bl el el el e e O B R S R N el el el e el e e el el e

93 [Q].AAASIA.[L] 503.2824 | Bifidobaterium | 4.44
94 [N].AAAAIS.[A] Q8G4Q4 | 503.2824 | Bifidobaterium | 4.44
95 | [T].SGNVFISVN.[D] A1AOT4 | 936.4785 | Bifidobaterium | 40.16
96 [T].AAAIGT.[E] 503.2824 Pichia 4.44
97 [A].PAATVN.[V] Q8G3M4 | 573.2879 | Bifidobaterium | 4.43
98 [A].AAAGIT.[Y] 503.2824 | Bifidobaterium | 4.44
99 [VI.AAAGTL[V] 503.2824 | Bifidobaterium | 4.44
100 [H].QITSIE.[A] 1 2 A3LQUO | 691.3509 Pichia 35.57
110 [S].AVVVAP.[G] 1 2 AlA3A4 | 5553501 | Bifidobaterium | 36.77
120 [1.QAPQQPQ.[E] 1 1 A3LN9l | 797.3788 Pichia 14.73

® 3 MK 3 BRG] 1 PRI A 97% K EE R TR
#1000, PRITTTAR S0 W B BRIRHAC, - mT LA RAR G IR BRBCR

6) LAWK &% (bt 2R ARG AT 24h B HFBEN RS
J 30 H Bz k2 e, 4P B Ee 45 SR 35 9

T R ENE: WE 4 iR,

W Sty 1 I SR BIE =R (20°C) L 30°C. 40°C. 50°C FALHEE 30 d,
BUAE 4°C R 4> A7 10d. 45d. 90d. 180d J&, HkE 10 fi5, FHEAb-T L4360k
FETHHH 200-600 nm Z [AIIREEE, DL Abs NAARR, K AREAA AR H 4
S, REINE 4 FroRSEIG A, T LUE R B A R 1 (s KT
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W OER P
mfE], P RRCE T 20°C P MR, 10°CAEfg 4T, 4N 200-400nm
W 1 T B 2 AR AL

LT 4

ARSI AL SEE] 1 A 2 12 ROIRTE MR IR H RGP, B
PPN R T

R 3 MR IS B2 NS 1 R0 2 I3 R S 2818 7K G I 0.01%
EREE D, WRIREA 30 H, % 90 BERTE 20-30 & 2 GRS, Bl
G I BENLIRAS ) 30 AN St 1 9P 30 AN SEHA 2 B9 B K 30 Xt
(RN 0.01%FERE R NZERAD , FRFME B B8 S IRk TR G
FHRM, F8:30H, AFEEAMBE, 30 BG4 BT git-odr, g5
R 4PN, RUPPREA RERAPR (P<0.05) , RN FA EEE TR E A
&, AR (et 2 HE ARG AR R S A E, HE
Y RIR R R R k2 4tk

% 4 PRRIEE (5 4
2 7
s e | UL | RER | R
e AR N ﬁj N | AR AR
SR 1 B3 BRI 2. 23 3 0 4
SRt 2 B3 R 2. 22 2 0 6
YTHEZH (SN 0.01%£E
W 22 (2RO > 20 0 >
Seia ] S
2SI AT B A — o 22 28 T SRV P o T FE - B 42 B bk 1 B BCRAR AR,
FELLR b,

o AR EO I 50 B NP RV A R IBK, T 4-7 F, 3 90 A FUAE
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20-30 2 [ BABUR. THEKIRAEG SR, BN K BEHL RS
30 ANSHEE] 1 PRI 30 ARG 2 PRI A 30 AR GAN N 0.01%H 0
CER AN, SREER T BT 25 5 STUR IR TIB VR 5 1 22 T8 Rk
AFEAMAEIE, fEXERETHRIE T, ERINE 5 Pon, RIFIRE ]
RERREIK (P<0.05) .

5 PRI EY 5% B ke B 46

o ) Ryt B
EIA 72» 7?\ "
gt | TR I ARER | BRI o ) on | arpe s
H75 \ XL N 4
A
S 1
Bkl 25 : 0 4
S 2
kil 22 4 0 4
SHRAL R
0.01% M 2 18 0 10
SO
SR 6

e B T RTOUBTA TR (14 2 G e 3%

RRALETT FEANE R G B E T 3 i WS XS 13 b 25 13
Ve, HIrE sl 3 RSB w2 13 Frh 25 Bh 37 CR BRI 2d,
T &R 560nm AL IMEOGAE, HERAIER 6 fhos, ARG HE B XU
SEPREATEAE 9 R 2552 B A RAFOLE L, IR — D ik i
RERIH 5o

R 6 XA AL 25 B R KB D

2 HH BT BB B A A
. (OD600nm) (OD600nm) (OD600nm)
TH I 1.546 1.52 0
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BT 0.431 0.38 0.389
GARAE 1.182 1.235 0
H 0.865 0.901 0.871
A= 1.712 1.654 0
R% 0.322 0.346 0.319
BRET 1.658 1.579 0
A 0.621 0.627 0.669
AN 0.812 0.835 0.768
= 1.998 2.102 0
FR 0.193 0.172 0.175
=yl 0 0 0
HAR 0.524 0.532 0.519

HATAE R — 2k

B 85 ¥k Pichia kudriavzevii WEE, MHRIES] 16 £

HA A A TE AN B FR B X DI RE I B, 3R 7 JEIRIX 16 BREERHE
ANE AR AKE N, WTULEH, [FlE Pichia kudriavzevii B6E, HAE
O R 2R H A KGNS AHIE .. YB04 vl KBNS . AX. &R,

16 AR, 45K, BT, YBOS o] KEE)IE

N XL E AN o NN = I/ NN AV 2N

MiAE, —EAHEL, YBO4 AliEN H L, HIEEN 46, YBOS &ML L, 2
TVEEN AR BT
% 7 16 ¥k Pichia kudriavzevii BERFE 9 Fprp 2532 U+ i) AE KA & (OD560nm)

Wk | IS | B | 5K | 448 | BE T | Wik | @R | BE | AR
YBOI 0 0 0.384 | 1.389 0 0.102 0 0.116 | 0.14
YBO02 | 0.153 | 0.155 0 0 0.155 |0.107 | 0.104 | 0.155 | 0.109
YBO03 0 0.161 0 0 0 0.125 | 0.177 | 0.101 | 0.177
YBO04 | 0.159 | 0.205 | 0.253 0 1.375 0 0.196 | 0.213 | 0.247
YBOS5 | 0.121 0 0.564 | 1.201 0 0 0.227 | 0.109 | 0.195
YBO06 0 0.149 | 0.845 0 0 0.118 | 0.102 | 0.109 | 0.161
YBO7 0 0 0 0.485 | 0.256 | 0.226 0 0 0.161
YBO08 0 0.154 | 0.419 0 1.305 0 0.11 0 0.188
YBO09 0 0 0.609 | 1.029 | 0.945 0 0.202 0 0.22
YB10 | 0.106 0 0.918 0 3.769 0 0.196 0 0.33
YBI1 | 0.136 0 0 0.179 | 0.209 0 0.156 | 0.223 | 0.146
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YBI2| 0 0 0.522 0 2.888 | 0.153 0 0.114 | 0.119
YBI3| 0 |0.116 0 0.106 | 0.124 0 0 0.263 | 0.152
YBI4 | 0.121 | © 0.151 | 0.101 0 0 0 0.111 | 0.131
YBI5 | 0.114 | 0.114 0 0.135 | 0.147 0 0 0.126 | 0
YBI6| 0 0.11 0 0.152 | 0.107 0 0.123 0 | 0.19
K 8 W RES P MR AT B A8 Hh 24 15 77 3k v B R e TR) A 1 1O
Bk | bt
HE || +F | 3
FERE | OUBE | R | /R |
, . \ (O | ¥ | AP | BT | BT
PR R IERCTT D560 (O | (O
nm) | D560 | D560 (O | (O
nm) |nm) | D560 | D560
nm) |nm)
L5 LI+ 48 1 +3R 1 1
YBOI | fp+HRAE 1 0+ EHAR 1 #3+/K45 | 0 0 0 0 0
9y
M= 1 +EE 1B 1
YBO2 | 0+ TE 1 0 +4 R0 1 40 +#4E | 0481 | 0 0 0 0
1 fr+EAR 1 43+K 63 1
HA% 1 +EE 1+ 81 1
YBO3 | f3+HRAE 1 f+EAR 1 43+7K 45 | 0.940 [ 0.154 | 0.172 [ 0.173 | 0.144
%
NE 1 +EE 1 +450R 1
YBO4 | 3BT 1 h+44RIE 1 45+ | 0.5320.211]0.181 [ 0.552 | 0.139
PR 1+ R 1 +7K 63 43
JNE 1+l s R 1 +404E 1
YBOS5 | 3+ 8R16 1 0+HR1E 1 43+ AR | 0.662 | 0.078 | 0.181 | 0.485 | 0.642
1 f3+7K 54 14
LR LR AAE 1 i+ 1 i
YBO6 | +& 48 1 fp+HRAE T +EAR 1| 0 0 0 0 0
Hr+7K 54 1
AR=& IR AR IRy V- N K
YBO7 | +&4546 1 e 1+ AR 1| 0 [0.292]0.1720.293 | 0.121
H3+7K 54 {n
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YBO08

A1+l R 1 I+ AT
1 +&431E 1 I+ AR 1 40+K
45 fy

0.583

0.145

0.176

0.228

0.320

YBO09

AR 1 hate | h+EET 1
r+E4R1E 1 I+ EAR 1 4+K
45 5y

0.344

YB10

NE 1+ a2k 1 W+ BaT
1 +E8RAE 1 +E R 1 40+K
45 1y

0.785

YBI11

NE 1 +4a4e 1 Ih+EB T 1
I+ 1 I+ 1 I+ R
1 3+7K 54 47

0.682

YBI2

AR 1 +EBEZ T 1+
1 3+RRAE 1 I+ AR 1 47+7K 45

i)

0.579

0.156

0.199

0.197

0.142

YBI3

HE L+ 1 h+E AT 1
R 1 e+ E AR 1 43+7K 45

i)

0.465

YB14

JE 1+ 58 1 h+4048 1
A 1 e+ E AR 1 43+7K 45

i)

0.371

YBIS

=1 +E K 1 +24e 1+
BT L+RAE 1 f+7K 45 17

0.516

0.399

0.246

0.397

0.241

YB16

A 1 h+4 sk 1 I+ H T
1 +& R 1 I+ EAR 1 r+K
45 5y

0.578

0.579

0.401

WRAEL 7 K S BERFBER AT E ) P 2 R AT B R, AR H
PP R QU AT B . BERF B A, 30 CREWRFE 1d # 37CEEEF 2d
J&, RrEEFRE OD560nm, 45 K% 8 fix, YB03. YB04. YBO05. YBO7.
YBO08. YBI12. YBI15. YBI16 iX 8 #RME#EE AT Bl sk [F] i 5 22 /b — R0 w42 A

ZR e R K.

B 8 [3LAL it —3% YB03. YB04. YB05. YB0O7. YB0S. YB12. YB15.
YB16 53 XOEAT 1 BY T A RS B 2L 55 75 1 H 25 34T B S A 75 P A 3]
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FERBE R e, MARTERSEE 3 2 3 L 4, SiRWEK 9 Fior.
R 9 RO IXLLWEBE 5 AN [F] OB 1 31 TR R0 A I 1 B A s e R Tl AR
ALl YBO4. YBOS UK iAf, H-F&AME, Hi YB4 HidH5HFHFEN
BT, YBOS 53&E B -5 ) SUE AT B A LS

R 9 B B P RSB T LS TR 55 AL R

P BRSPS AT TR P B 75 25 RUBFT TR
(OD560nm) (OD560nm)
FoKFE | BEH | B

1 3 f;;f;j (57 | sk | Rl | ke (57
sk 2 z EORHEE | ) | ] | xR D

ML | F | &
YB03 |  80% 20% | 37.08% | 76% | 28% 35.28%

YBO04 89% 99% | 36.94% | 80% | 82% 35.84%
YBO05 81% 78% 35.92% | 99% | 88% 36.22%
YBO07 60% 72% 13.61% | 56% | 48% 12.03%
YBO08 37% 62% 39.52% | 81% | 65% 37.08%
YB12 54% 75% 39.39% | 51% | 45% 39.06%
YBI15 44% 57% 37.08% | 24% | 32% 37.08%
YBI16 74% 83% 36.94% | 51% | 38% 36.94%

25 LRATR, AT R — R SR 2 8 BRI ) 2% i, P R ER
mAREYE . EAYE. AR A, IR HZPIRIRAE 10°C T Rl DU A7
F, H 200-400nm OGS TG R ARE .

DA b Pk St AN e 3k 7 AR R B JURR Sz it 75 =X, R IR B BRI T
7, AHIEANRE DS G T B o AR B LRI R A R . RS A, TR
QU I RN SR, ZEAN I B AR B B RTS8 ) DU AR
TERIBGE, XL JE T AR ARG R . DR, AR I & I O Y6 [ 192 LA
JIT BRI SR g o
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