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Abstract: Acid reducing yeasts were isolated from blueberries, plums, grapes, and Lonicera edulis. The yeast strains
were initially screened for acid tolerance and acid-reducing properties, and an analysis was conducted on their fermentation
characteristics and tolerances. Finally, the best-performing yeasts were comprehensively evaluated using principal component
analysis. These yeasts were inoculated into L. edulis fruit juice for fermentation and compared with the commercially
available Angie’s brewer’s yeasts SY, RW, and BV818 in fermenting L. edulis fruit wine. A total of 32 yeast strains were
isolated and 17 acid-resistant strains were screened, among which five strains had high degradation rates of citric, malic,
and tartaric acids, 16 strains produced ethanol, 9 strains produced high levels of ester, and 7 strains produced high levels
of f-glucosidase. The principal component analysis revealed that the LD3 and LD4 strains exhibited superior overall
performance. Additionally, 26S rDNA analysis identified Meyerozyma guilliermondii as the species for both strains. This
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strain has acid reduction rates of 97.82%, 78.26%, and 32.90% for citric, malic, and tartaric acids, respectively. The tolerance

of the M. guilliermondii strain to glucose was 300 g/L, and its SO, mass concentration was 700 mg/L, with an alcohol

tolerance of 8% by volume. Compared to the three commercially available yeast strains from fermented L. edulis fruit wines,

M. guilliermondii contained the lowest level of total acid (21.46 g/L) and volatile acid (0.15 g/L) content, and it obtained the

highest organoleptic score. Therefore, it is recommended to use L. edulis fruit in wine fermentation. The results of this study

serve as a valuable reference for the development and application of high-acid-content berry products.
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Fig.1 Acid-reducing ability of yeast for three organic acids
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Fig.3 Color development of 17 yeast strains on ester-

producing medium
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Fig.4 Ethanol production ability of seventeen yeast strains

on TTC medium
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Fig.5 p-glucosidase production capacity of seventeen yeast strains
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Fig.7 Ethanol tolerance performance of 17 strains of yeast

81



MK ESBHL

Modern Food Science and Technology

2024, Vol.40, No.9

0.5

0.0 WH -l
LD3 LD4 LDS

H Ha
LD6 LD8 LD9 LDI0O LDI2 LDI5S LDI6 LM5 LM6
ARG

M7 PT4 XM3 XM4 XM6

[ 8 17 #kEEEFE SO, M aE

Fig.8 SO, tolerance performance of 17 strains of yeast
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Fig.9 Scree plot of 11 characteristic indicators
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&4 ERSFIEERTEHE
Table 4 Eigenvalues and contribution rates of principal

components to total variance

RA BFAEE FETERE% Rt ETTRRE /%
1 4.481 40.741 40.741
2 2.538 23.071 63.812
3 1.362 12.383 76.194
4 1.076 9.782 85.977

mE 9 Fior, R BERK 11 AMRREE S, 3
ANMEERT 1. Wk, BT o0 R febe T
PLTEI AL 4 N E sy R 4018, 4 E 1
J7 22 5T HR 2 N 40.741%. 23.071%. 12.383%.
9.782%. HrFE M 1. 2. 3B TEARIES] T
76.194%. W] LUK HEAT 0 BT B 11 ANFePE T4 3 A4
TSy, F TR SRR B R A E B

M 5 7] LAE AN T R TEFT B Re vt B 1)
Ao 51 R BN T AR AT RS
FL Ry B 4 ) R B T 52 1 0.929. SO, 1
fif 52 P 0.840. P RERFEMER 0.796 W f1 B B&ff %
0.761. 7= ZEERE ST 0.730. FriEFERFAARAR 0.711. i
7= H,S B8 77 0.515, iK™ H,S A8 J1 M 3Rk A fuial s
52 ER R EARRE 4 NRRPE . AR i 52
0.924. F=HERE 71 0.748. T ER 8 71 0.677 7= B- Hi
LM R RE 77 0.540, FLrPNER Re ) IR IE N
553 FRr FERE 1AM (K HoS T 0,762

K 6 7] A1, 28 & 1k 44 | 4 1 B AR N LM7.
LD3.LD4.LM6, 134543 54 3.084.2.904.2.803.2.797,
B T HAh bk . vk LM7 5 LM6 H 177 HoS %
%, PET RN EREN . Fik LD3 5 LD4
A PR AR =P A VLR, R A R U i) A R R
5i sz e, EA—RN2SH™ HS, HH&™
55 B- 1 & PEE B RE o R R B A SR L £
AIRETE, RIAE AR R R P I o R AT ) B0 5
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*= 5 ERAHIE S ETEHER M LD3 LD4
Table 5 Component loading matrix for principal components
PREY 3000 bp
ARG 591 bp
2 3 1000 bp
*F LB Y 0.929 0.092 -0.043 500 bp 589 bp
xt SO, #ft A 0.840 0.203 0.238
F R & 0.796 -0.320 0.294
B A BRI R 0.761 -0.277 0.367
LB 0.730 -0.364 -0.391 E 10 BB PCR ¥4 B 4yAF
AT R IR 0.711 0.037 -0.043 Fig.10 Result of PCR amplify of yeast strains
PR BB A 0.004 0.924 0.043 D3
=L 0.380 0.748 0.375 65|14
" ‘MF148904.1_Meyerozyma_guilliermondii__
it B e, 0.076 -0.677 0.361 28| |isolate N2-1
. e e e 'SI\;I;IS%S?BISS.;ﬁl?:ltl)eyerozymaiguilliermondiL
}1 ﬁ - 5"7}‘7#% 0.497 0.540 -0.273 4KY1106585.l:Meyerozymaicarpophilaﬁcultur57
CBS:5975
'TL&FL HZS ﬁ‘% -0.515 0.108 0.762 100 ‘KY106384.1_Meyerozyma_carpophila_culture_
CBS:12087

* 6 1TTHEBEENENSBTIER
Table 6 Results of the principal component scores of 17
strains of yeasts

o
HH %5 — — —

F1ERS F2ERS F3ERS  EF
LD3 1.192 -0.157 1.869 2.904
LD4 1.247 -0.016 1.573 2.803
LD5 1.104 0.140 0.420 1.664
LD6 0.141 -1.557 1.065 -0.350
LD8 -2.554 1.153 0.244 -1.157
LD9 0.331 -1.577 -2.120 -3.366
LDI10 -4.972 0.086 0.258 -4.629
LDI12 -2.898 1.252 1.416 -0.23
LDI5 -0.738 -0.361 -1.434 -2.533
LDI16 -2.823 0.890 -1.623 -3.556
LMS5 2.136 -0.078 -0.598 1.460
LM6 1.489 1.468 -0.160 2.797
LM7 1.866 2.029 -0.811 3.084
PT4 -0.393 -4.805 -0.132 -5.329
XM3 1.605 1.563 -0.937 2.230
XM4 2.3 -0.099 -0.143 2.058
XM6 0.968 0.069 1.113 2.151

2.5 26S rRNAJT 7| 241 #1 R 40 & 8 # 4Ar
BB 10 m] 50, 64l 4k 5 ) % BF @ Ak LD3 5
LD4 (1] 3£ [F 41 DNA #47 PCR 4 1, 3k 47 B g bl
Bk B AR R AT RS R A 45 SR R 0 Rk
LD3 5 LD4 [ HLUk 547 53 7028 591 bp 45 589 bp.

-IN544048.1_Meyerozyma_caribbica_strain_249
62| “OM331685.1_Meyerozyma_carpophila_isolate_
SHIJF_20.5

r ‘KY108153.1_Komagataella_pastoris_culture_CBS:9185

L ‘KY108154.1_Komagataella_pastoris_culture_CBS:9173

0.050

N BEEKNRSZHLLZEH
Fig.11 Phylogenetic tree of yeast strains
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BEVE Y ARBRIE I BE 1R, AH B A% G R % BE 2 % AE i
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R RENS B3 PR SR & & A S A
AR S &, WoRma i rEsE 5 1%

2.6 WEEHR R B I fu4r ik

2.6.1 AR

¥ 9 346 L 1 2 A0 52 0 B IR B 5 R Mk e B
SY f#RE. 228t RW B2 RE. 223 BV8I18 FERE 7 Al 4%
Bl T B ST P AT AL R, D0 R R A
BHERMIEE ST W e TR 1) FE AR FRALFR bR W3R 7.
ZE b 50 B PR B e e SV R e I M S TR 5 ik
JERE & B4y ) 9.95 °Brix 5 4.05 g/, B #EH & TH
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by 3 2 PRV P 5 B A A I, O T R A 2 SR
X5 3 PR P R R 1 R R AR I 1R 22 S A O
L SY T BE R I i e SR SRV RS 5 e, TEAH R 2%
T, 23 SY FERRR IR A RS I e 7 T
fih 3 FRPERE I, Hooh BVS1S WHS & Bk, WA
SR HER R IRRRIA BT H R B RE /1 FITRe i .
75 b S0 HIS P B R I SRR LR 5 A 2146 gL,
VLT Wi R RS 3 PhERIE R B R R4S 2 1) R
. iR R AR, FHFEEIRIK
T B T B AT A5 R o BT R, PRI R Tk
10.27%, 3 R TP 1 R B I 0G0 A R IR o 35
Hm, H BVSI8 KRNI BRR G ERE, N
25.78 g/L. ZEHSRIE A [P R 1 A I SR L- S 2R
PR 5 0 A0 R 35 5 3 PR AIK, TERRI % BF RW 5 SY &
P SRR S SRR & PRI, VAR S G, AR R
BE BV818 Al FL 3 R 5P A R 1 4 2 0
Ine UERAZEA SR R IREE R A B R RIER, A
REBEUT I 1T R I R e SR 1 R 8 R TR B2 VT
W R S E B AR, RS ETEs REE

WREESEE, 7EIUK Eareh NEER AR, Hd
e S A IR B R ST KR & & 0.15 g/L,
R B AR, oAt 3 R AR P B BE A B R 1)
ERBR GRS T 031 g/L, EXFFE R4 = bRtk
XU/ 5T e B AR TR S2 36 b R B, FEth5R
I BRI B R B T SR . T R R T TR
TP RR TR R B, HURE VR e

HHER 7 AT, 4 bR e R S v B 1 A 22
AR, BEEERLE, HPhFEHRRIEH REEE
5 RW BB KRR R 2 HmEEREm T
SY 5 BVS8I18 BB} A I R0 . Z=th 5830 I IR BE
B BB R AL A o 88.49 mg/L, W EKT 3 Ab
WP e B R B R . RS g, e
TEBETNEES, XA TR K
BER) = f- 46 %) W5 s 77, @il A TE e B- bE
HHEW R, Al aR, aRBRARETH
REEH T ORTEY . RN Z 520 S IR R &
TP P 5 RS SR 10 € PR Rt B A1, 32 A A
FHER. LTEmRYR N &SRR,

* 7 HEERRRBOELIER

Table 7 Physical and chemical indicators of L. edulis wines

EEE ERRRT FORAA KB RW SY BV8I18

SSC/(°Brix) 15.5+0.03° 9.95+0.07° 8.03 +0.04° 8.00 + 0.00° 8.08 +0.04°
Bk A /(g/L) 27.67+0.31° 4.05+0.34° 2.07 £0.26° 2.05+0.18° 2.14+0.27°
AR/ %vol — 2.23 +0.02° 2.48 £0.03 3.27+0.07" 1.98 +0.06°
BB /(g/L) 23.34+0.37° 21.46 +0.20° 26.25 +0.36° 25.90 +0.07° 27.99 +0.60°
APALEL /(g/L) 21.33 +0.46° 19.14+0.21° 23.48+0.17° 22.46 +0.24° 2578 +1.18°
L- FR#/(g/L) 1.28 £0.05 0.77 +0.03* 0.78 +0.08" 1.02 +0.02° 1.47£0.07°
B % B /(g/L) 1.53 0.04° 1.26 +0.08° 1.78 +0.04° 1.65+0.06° 1.62+0.03%
LB /(g/L) — 0.15+0.01° 0.36 +0.02" 0.33+0.01° 0.31+0.01°
3 B /(mg/mL) 21.42+0.03° 22.25+0.43" 22.31+0.31° 21.89 +0.86 21.77 +0.94°
% % B /(mg/mL) 6.89 0.13° 7.43+0.31° 7.57+0.15° 6.75+0.25" 5.87+0.18°
i34 /(mg/L) 141 £4.77° 83.49 +7.58° 110.04+521°  111.97+2.95"  106.37 +6.85°
EHER 5.82 +0.05" 477+0.16° 571+0.11° 5.81+0.22° 5.75+031°
&R 0.61+0.01° 0.49 + 0.00° 0.57 £0.00° 0.58 = 0.04" 0.57 +0.04°

E ERUFHMA s AREEET (n=3), FHIRAFTERFEE (P<0.05).

2,62 REIRM

NP 12 WA, 4 Rl B SR G 0K VR AR AE
W22 5, Hrp 2t 52 0 B UG I R 5 T SR VP40
7 RW B RE S o LRV 20 B A1 o A Ca i3 5 IR A 7 T
2 52 HS R B I R R IR, B,
TR R A, TR R A A R L U AT A N
WO SRR, WY AL S SO A 5 R
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Fig.12 Sensory evaluation radar chart of four L. edulis wines
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