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Isolation and identification of Saccharomyces cerevisiae of fermentation liquor of

wild Kiwifruit from the Western of Hunan and the relative ACE inhibitory activity
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Abstract; The wild yeast JM11 was isolated from wild kiwifruits by
lineation separating, screened by morphological characteristics in WL
medium and microscope observation and further confirmed as Sac-
charomyces cerevisiae by 26S rDNA D1/D2 domain sequence
analysis. The content of alcohol, peptide concentration and ACE
(Angiotensin converting enzyme, ACE) inhibitory activity were de-
termined during fermentation with pure S. cerevisiae. The kiwifruit

juice fermented 4 d estimated the content of alcohol was (7.8 &

EL WA 54 BT B ABF &R H (45 : 2016NK2082) 5 )
M A RBE 4 (45 . 2016]74080) 5 1 15 44 K 2
A FT I 2 2T B0 B T ST R R T E (45 201696 -
591,2017[205]-644)

BB ® N AR, 2, BRBAE B B Bt

BEEE G 5 (1964—) , 53 BFFH 2 b 8082 8-,
E-mail: yufly225@163.com

Y75 B #5:2018-03-04

0.5) % Vol, ACE inhibitory activity was (93.0+£2.6) % and peptide
concentration was (2 652.022112.4) pg/mL. Endogenous yeast strain
was used for prepared the kiwifruit wine, which revealed high ACE
inhibitory activity, and could be directly used for fermenting kiwifruit
wine for hypertension or as the original strain for breeding new
strain.

Keywords: wild kiwifruit; Saccharomyces cerevisiae; 26S rDNA D1/
D2; ACE inhibitory activity
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S0 g Bl 7L R 7L BR 1 DIBCA2 il i K BE 7L, 3513 1Cs, A
5 pg/mL 1y ACE # il jk ; Wang %10 & B0 28 25 14 & % 4= 7
S B b & ACE 300 Ik, O 95 4 Bk B R b R A
SRS N 5w ACE 410 36 . B AR A S i R LR
ACE i ik i) BF 78 4 38
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Bk 26S rRNA B H D1/D2 X 751985 4 NL-1(5-
GCATATCAATAAGCGGAGGAAAAG-3 "), NL-4 (5-
GGTCCGTGTTTCAAGACGG-3) - b 50 75 A H K H A B
NG

CTAB.TE.% [ K.PCR % #h i .dNTP, TagDNA %
G AL RN YR A R AR

SRR B E 50 000 U/g, i1 m e BLAL L= A FRA A 5

B % L T A R Y A BT 4
1.2 EHE

IYE R IR SE . YEPD B

WL B35 3k #2050 g R H 4k 0.022 g, BER — A
0.55 g, AR MK 5.0 g, SUALHH 0.425 g . BERER K 4.0 g FiR
B 0.125 g, B R4k 0.002 5 g, & L4k 0.002 5 g, A 1L 45
0.125 g, 3l 20.0 g, HZEIM/KEARZE 1 L,pH R 6.5, H il
121 CKE 20 min'®;

WA AR 55 3% 56 - ik /LR L R RO B AR B B Uk T
e FTH M 0.10 g/100 g BB EGHHE Y 57 . 78 35 °C [l fiF
3 h, B FEWT 68 ‘C KA 20 min,
1.3 FEMNHFEE

N BRTH R B LAE & - SW-CJ-1FD A, 55 1 3 /K
HFAL R A BR A

Hond 3 BAST0 B, 27 o Bl (17D Sk 4R A A R
NI

FIHALTYL-CO12 B, JUPH B 45 BR 2 A 5

pH 31 EL20 A, 4 - FC A 2438 (LD A BRA F] 5

2 ONTT L4656 BE 3. UV-1780 #1, H 4% & He A 28 FR
NG

ie FE R B iy - JI54DWS AL B JE T DAL SR A IR A A
14 FHiE&
L4l BRI E RIS M EE R T
PHRRIR 10 g 7 fef iy B A= B Ak 5 G 7 1F o vh R LR
HMBERA 90 mL BE KW =AM BEHYEET28TC
i3t 24 ho LATE KOG HOB0GHE AT R BEAR B L IR 10 R B
W2 pL AT YEPD 4y g R5 52k I T 28 "CHi g% 3 d, #k
B S TR 7y T Bk BRI U T AR KR L 4k AR 2 Wk AR AR Sl Ak T R
JM1.JM2,JM3 - oo MR G5 - WS T 6 TE A AR AEE
1.4.2 FREBFERGTE Pkt YEPD 4p 53Rt L R 3
TR ZRTEDG M 28R L 2 0 0 T AR 7E 10 X80 i W BE
B S0 A T 2SR AL L X 22 0 2 A A I B T PR
HEAT W

SR WL 35 35 3k DA ) 5 1 8% B 0 bk v 0 326 o1 R TS R
BECST M BB TR R A R R B R T WL 59235, 28 CH 35 d
JR EEHE A A6 BRIPER R ABEY PR L
FERT RN R
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A5 0 e 10 IR T B9 LR L LA 3 mL/100 mL 5 B (R
TR FE 1.0 X 10° A/ mL) He Fi T Rk Bk 35 77 5 b, R R
I pH y 3.6, AR 160 g/L, T 28 'C LB 72 h, &€ &
TR 1) ACE 103 14 K 08 K B2 DA 22 3HCAR 1 o 1 4 S X
R 077 0k R WA ) B IF B AT ACE 3 3% 1 1 RS e B
1.4.3 RS TAYFEE B4 HEN 0k
BT - IS P B F WSk P i ZUBE S L A 600 pL TE
FOT R AL A 10% SDS 250 pL. 8 #9851 5 in A
20 ng/pL AW K 3 pL, T 37 CAKW 1 he KK A
5 mol/L NaCl 150 pL..2% CTAB 150 pL, F 65 C K%
20 min, 12 000 r/min #5.0> 20 min, B _F 35 W A 25 i FRL5
N, S 30 min, 12 000 r/min.4 ‘C Z.0» 10 min, BT TE
A 70 %545 750 pl. FE /B F G 12 000 r/min 4 C &L
2 min, LI M A 30 pL(& Rnase,10 ng/pl) .4 “C¥E fifid
K. PCR ¥ &M .95 C 30 5,55 C 30 5,70 °C 1 min,35
MG 72 °C 10 min, WK R (30 pl): Taq B &
(5 U/1)0.2 pL.,PCR ZZ#h3f 3 pL,dNTP R4 # (25 mmol/L)
2 LB % NL-1(10 mol/L)3 uL. 3|4 NL-4 (10 mol/L)
3 pL 4 DNA 1 pL,ddH, O %45 & 30 pL. ¥ PCR %)
BEEICRSERREER A R A #47 26S {DNA D1/D2 il
J¥ . 78 GenBank #% 2 J¥ 1) 845 Fe b i 17 [W) 35 ¥ 51 1L X
(BLAST),

La.4 REERW Y ACE MRIvE v 4 J3 58 0 1 A5 19 TRy
o 2 R T 0 A B 5 g R I IR B R BE O 160 g/ L iR R
pH 2y 3.6, 7F 28 “C T BEATSifh K B . 43 16 A [F] & W% B BX
(0,2,4,6,8,10 d) Bt 100 mL & B2 W . MR 4l An A s &0 19
T3 2R 5 BE A 5 I HE BE . 4 000 r/min B§.0 15 min,
W & B RB IR E I8 W ACE 91 ) 52 R0 22 Bk

1.4.5 ACE Ml RNz S8 Wu S k.

1.4.6 ZARMEMNE  HWIE Wu S R BT .
BRI LIRS 10 g/100 mL B =5 28R (TCA) K%
WA EPBUR A 5 #E 10 min, 7 4 000 r/min F .0 15 min,
BT A bR — B R D OB AE R IR B

2 HiR A

2.1 BEEMSBE4LEMIE

GWE 58 ARAT 12 BRAF B A% 1 1 TR B8 TR A bR . 43 0 A
0 IMI~]JM12, 3% 1 Fros 8 0 9% T8 25 0048 F 40 i
TEARGHK, R IM1 M2, JM3,JM4 ,JM5,JM6 . JM11,JM12
WY O 6, BRUE T WA a1 i 2 5 88 i =B, =
JML.JMI11,JM12 HEBE R EP A6 FHaERELE 1
(] AR EIELE 1) ], FIH WL KSRt 8 ki bk 1
i, R MH R FEAS2Z YR . IML M1, JMI12 1§
HEIAOE BREEE REEABEVIE 1], PR EA
WA W Ho) 25 L2 0 B % B (Saccharomyces cerevisiae) ;
JM2. . JM3 B o RIS O LG R IRGA, T R TG
WS, RECR, B T8 4 T 180 B (Hansenias-
pora wvarum) ; JM4 JM5 JM6 [ ¥ 5 fif 2% 0, B % R /b R
M6 AN 5 B L 2 Bk, B T 90 2458 8% B (Schizosac-

charomyccs pombe)
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Table 1 Isolation and screening of yeast strains from wild kiwifruit
i/ R YEPD WL Bk WIS
YR GHE S R DA ATTE sy Wb
IM2.M3 1 BRI REN i BRI R A WA RIUR
i% B P B
Fg e | T AR N, 25 T 6 TR B B,
IMAIMS M6 E S R AE N N BT iﬁi@m‘%w A REEHAEN LI pp gy
IM7.JM8 Brer o S E A L I R 210 RGN A . 2 R BB Rk 1 [ e MRS
IM9 . JM10 ZLRRE, FTH AR T 75 R LR TR /N R DG AN B WL BB Rl i BB 4 S Q)
= LM 3 L 22 T U e v L B /; o
IMIIMILIMI2 35 P e 46 A B e K ARQFHEATWE RIS ey mmmen

(a) YEPD}EFREEV-HIL (b)) WLKE I3 B0 1

(c) BEKy
Bl FARRBAER S B IML1 69 A4 4E
Figure 1  Morphological characteristics of Saccharomyces

cerevisiae JM11 from wild kiwifruit

HEH JML L JMI1,JMI12 SRR Bk 15 3% 56 617 & I . b4
AW A K& ACE Ml iE M, & B IMI1 & B I
K B2 5 5 (5.6 % Vob) » ACE 1 il 5455 (69.4 %), XF JM11
VERE— 2 0 F A W 2 58 5%E  DLIR UE 2% B A 1 RE TR R RO
35
2.2 MEBBNOSTEDRLET

FIR S NL-1 5 NL-4 X ARG B £F 268 rDNA 3 H
FE AT PCR ™4, W 2 77 » 350 BG A E JE FlL 9k B R 1% 9
W= 4y T8 4R 550 bp,

2R R Bk B RE B IMLL A9 DNA I 45 5 a1 3 B
7N ¥ 3% 7 ) 3 38 & GenBank ¥ 2 7 91 B 3% 15 oF 17 7 40 L

550 bp

M. #3#E Maker JMI11. PCR =4
B2 FFABRAEE B H IMLL 69 PCR >4 & ok B
Figure 2 Electrophoretogram of PCR product of Saccharo-

myces cerevisiae JM11 from wild kiwifruit

X, B ZHE S Saccharomyces cerevisiae (MG547774.1)
AL B s o0 9020, 45 A K B FRAY YEPD 85 3% 3 |
WL 55 57 k5 T 7 R0 AR R0 I 155058 A L TR 25 WL 4%, Aff o O O 3
) S A 5 A B 1 R TR TMILL JE T R T [ B (Saccharomyces
cerevisiae)
2.3 FRBBSABBRMN ACE I HiE 4

N 4 JT 7R W6 BT A R A B TR Y I B A0 R kI 1
T R B 2 Bk B 52 5% b S T RE Y i %, ACE
RN LAE T2 TR EARR LT RS 6 R
HF A J =35 9.5 % Vol (H7E & B 55 4 K, ACE 1) il 38 i
RBERTN 32.6% b JH & 93.0%, 2 KWk B 3k ) 5 o (5
(2 652.0 pg/mL)  BLIAFE S AR R Ak 22 B AR K BEJE 72 A T
A PRSI ACE Sl 5] % o i T opt Y Bt
s g O A A YAk ACE S04

NGRS UR L I e VU SR R B D e
MRl A KT BERE R E R B ARAL L N S B A
51 [R) I A 2 43 W L A0 2R A O — S S A sl g W

1
61
121
181
241
301
361
421
481
541

GGGGGGACTG
AAACCTTACA
GGTTGGGCCA
TATTGTCAAT
GTTCTCGCAT
GTGAATCATC
TTTGAGCGTC
ACTAAGCGTT
CAATGTATTA
CTCAAATCAG

Figure 3

CGGAAGGATC
CACTATGTTT
AAGGTTTTAT
TTGTTGATTA
CGATGAAGAA
GAATCTTTGA
ATTTCTCTCT
TGCTTGAAAT
GGTTATCCA
GTAGGACTAC

B 3

ATTACAGTAT
TTTTAATTG
CAAAACTTCA
ATATCAAAAA
CGCAGCGAAA
ACGCACATTG
CAAATCTTCG
GTATTGGCAT
ACTCGTTGAC

TCTTTTGCCA
AAACTATTGC
ATATTTATTA
TCTTCAAAAC
TGCGATAAGT
CGCCCTTTGG
GATTTGGTTT
GAGTGGTACT
TCGGCCTTAC

GCGCTTAATT
TTTGGTCTGG
TTGAATTGTT
TTTCAACAAC
AATATGAATT
TATTCCAAAG
TGAGTGATAC
AGATAGTGCT
AACAACAAAC

B R AL BE AR B TMILL R B JF 7

Nucleotide sequence of yeas JM11 from kiwifruit

GCGCGGCGAA
CTTAGAAATA
ATTTTAATTT
GGATCTCTTG
GCAGATTTTC
GGCATGCCTG
TCTTAGTCAG
GAACTGTTTT
AAAGTTTGAC
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Figure 4 Determination of ACE inhibitory activity of wine

fermentation liquor of wild kiwifruit
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PE#E— 5 i %, & B0 TMI1 & B 8 i 3 B0 M A ek 1 ACE i
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ATBEAP A A % R W 3 B vh 72 A T IS PR A ACE )
R % B O ACE 3 ik AT A Ff #E— 2 A

EESdN

LU0 AR PE, gl . SR A0 FR (e T 280 B i 4 SR s A R e A e 5 [ .
iRy . 2015, 42(2): 115-118.

[2] ZHONG Chan, SUN Le-chang, YAN Long-jie, et al. Produc-
tion, optimisation and characterisation of angiotensin converting
enzyme inhibitory peptides {rom sea cucumber (Stichopus ja-
ponicus) gonad[J]. Food & Function, 2017, 9(1): 594-603.

[3] KLEEKAYAI T, HARNEDY P A, O’KEEFFE M B, et al. Ex-
traction of antioxidant and ACE inhibitory peptides from Thai
traditional fermented shrimp pastes[J]. Food Chemistry, 2015,
176. 441-447.

[4] WANG Hai-kuan, ZHANG Shan-ting, SUN Yan, et al. ACE-
Inhibitory peptide isolated from fermented soybean meal as func-
tional food[]J]. International Journal of Food Engineering, 2014,
9(1): 1-8.

138

[5] NEJATI F, RIZZELLO C G, CAGNO R, et al. Manufacture of
a functional fermented milk enriched of angiotensin-I converting
enzyme ( ACE)-inhibitory peptides and y-amino butyric acid
(GABA) [J]. LWT-Food Science and Technology, 2013, 51
(1) 183-189.

[6] WANG Hui. LI Yong-yu, CHENG Yong-giang, et al. Effect of
the maillard reaction on angiotensin I-converting enzyme (ACE)-
inhibitory activity of Douchi during fermentation[]J]. Food and
Bioprocess Technology, 2013, 6(1): 297-301.

L7] M3, Wf il 9 50, 5. WRIE A% AR S SOtk 28 7428 bR ik
B &SP, 2017, 33(8): 23-26.

(8] R . &hF. L. Wik AR KM LR REE MO R ]
B, 2010, 10(2): 131-137.

COT Sevis . B3, RN, A5, 1% 58 4 19 52 ¥ rP IBE B 8 10 20 0 i 8
K YR e B i M€ [T ). &%, 2013, 13(3) . 183-188.

L1004+, SR, B, S v BRI 0 BB 1 A 0 o B 43 74
YreEdE ] hER R AR, 2009, 9(6): 60-65.

1] RA 5, sk, #R, % BAEU S ERE LN ERNES
RIFPERE LA R 5 HLAL. 2015, 31(1) . 2-5.

[12] WU Qiang. CAI Qiu-feng, TAO Zhi-peng, et al. Purification
and characterization of a novel angiotensin I-converting enzyme
inhibitory peptide derived from abalone ( Haliotis discus hannai
Ino) gonads[ ] ]. European Food Research and Technology.
2015, 240, 137-145.

[13] WU Qiang, CAI Qiu-feng, ASAMI Y, et al. Purification and
characterization of two novel angiotensin I-converting enzyme
inhibitory peptides derived from R-phycoerythrin[J]. European
Food Research and Technology, 2017, 243(5) . 1-11.

[14] INTARASIRISAWAT R, BENJAKUL S, WU Jian-ping, et
al. Isolation of antioxidative and ACE inhibitory peptides from
protein hydrolysate of skipjack (Katsuwana pelamis) roe[]].
Journal of Functional Foods, 2013, 5(4). 1 854-1 862.

[15] BALTI R, NEDJAR-ARROUME N, BOUGATEF A, et al.
Three novel angiotensin I-converting enzyme (ACE) inhibitory pep-
tides from cuttlefish (Sepia officinalis) using digestive proteases| ] ].
Food Research International, 2010, 43(4). 1 136-1 143.

[16] LEESJ, KIM Y, KIM S, et al. Purification and Characteriza-
tion of a Novel Angiotensin I-Converting Enzyme Inhibitory
Peptide Derived from an Enzymatic Hydrolysate of Duck Skin
Byproducts[ J]. Journal of Agricultural & Food Chemistry,
2012, 60(40): 10 035-10 040.

L17]) ¥ A, R, 2228, % R EWAS KRS WK S
R PE R BFSELT ). BB P = B . HAAREAE IR, 2011, 8(4):
48-51.

[18] LAURA S, MARJO P, PITK J, et al. Proteome analysis of re-
combinant xylose-fermenting Saccharomyces cerevisiae [ J J.
Yeast, 2003, 20(4) . 295-314.

[19] DONG Liang, LI Feng, PIAO Yong-zhe, et al. Characteriza-
tion of proteinase A excretion from Saccharomyces cerevisiae,
in high sugar stress conditions [ J ]. Applied Biological
Chemistry, 2015, 58(2): 203-208.

[20] LEISEGANG R, STAHL U. Degradation of a foam-promoting
barley protein by a proteinase from brewing yeast[ J]. Journal of

the Institute of Brewing, 2005, 2. 112-117.



