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1.1 SCIeHH#

WA , SRRV K24&0s ; MRS #5574 A
il (TR ZAF R R R ) 3 GY Bigidk, A6l (H
TSR & Y 35 5% ) 5 B S OBE  2-m AR Lk 2 R
TPTZ , LU IEA YR A BRA w5 HA 358
S HTaE s A Yl
1.2 SEIEHM

TR - 0% W% RE (Saccharomyces cerevisiae) |
BB A A R 2 w5 HE W) FLAT T8 ( Lactobacillus
plantarum) | B2 G E AR A B U R 1. 01 ( Acetobacter
pasteurianus HN 1. 01) , ZR AU KB iU 9 52
5 3 R
1.3 FENHF

DH6000A Y H HE YR 1% S 4, R TR (U e
ABRAF] ;5030 — PVL Bl KR, K F A BAY)
IS PR ] PB — 10 U2 B2 11, 72 [ Sartorius 23
Al WYT — 4 BUFRERERE T, SN A s TRAF]
1.4 EIHHE
1.4.1 RERRGH &

B m (%) : m(JCHEK) =1 601733,
T PR 81 3% e e 56 5 1 00 2 B B2 %8 15° B,
A1 mol/ L /INIRFT 7K 5 W ) & i 1 56 o 1) 90 4y pH
fH%E 4. 80, 2 RAH)F&H.
1.4.2 RAAplag sz

TR TR B DA R ) 2L AT T R T R T 1% 1 o L 45
p1:2:1 20001 1:1:2 12121, 43 B Lk 6% B3R
FEN RIS R 60 h J I 5E & R 4 pHL {8
W s B B R FAET R S,
DL K - OH VG BR | A S HU AL RE ST
1.4.3 $RAZ%EER
1.4.3.1  KEEEFR] 02

FRRD LA B A AEFLAT IR TR TR = 1:2:1
DL 6% B P 43 A K T3 5, BRI R TR Y pH
{8 I8 J50E AR, B & &, DL OH I BR 3 A
RMPTEALRE ALk
1.4.3.2  BRPEpH &

PIEERE 1.5% 3% 6% 9% 12% N K

%Jﬁ,k@%wh}:{ﬂﬂmiﬁi(&éﬁ pH {8 8 5B &
% o, DL N - OH W B R A B bt A 1k
it jjo

1.4.3.3  KERRFEWHE

J39AE 28 33 .38 43 °C 1Y B 3746 10 IR K BE,
K60 h J5 e & BEW Y pH A 38 JEURE TR R
S A, DL OH Y B ALE ST A AL i
1.4.3.4  WIGAHEEE A0

VNI TR B K T 5 ) ek R 3 i R 2 9
12.15.18 .21 °Bx, K 60 h J5 Il & & W 19 pH

B R BT S &, LA - OH T R 2R A
ST LRE
1.4.4 MZ 7k
1.4.4.1 pH{HAYME
K pH THNRE .

1.4.4.2 HEABRSENE

K B G - 250 /zt{ﬂu*““) B 1 mL
i B 5 ARSI 5 mL 25 SR i s e o, =R

B S min J5, LKA R B 5 Qﬂﬁij{} H, Tk
595 nm A0 52 W SGAR AR b v ih 28 3158 RE i b 2R
M, AR FTE 3 IKECFAE,
1.4.4.3 850055 200

SR DNS il szt F R AT IS M A R
B2 mL GBS REST A DNS A% 1.5 mL, 1R2)
JEFABEKIE 5 min, BUB G HGERHI B ER .
TKEZR] 25 mL, $E5) . 7E 520 nm AT I E W
E . SR AN YRR, BEMENTATIE
3 HCEE
1.4.4.4  BE S0

SRHIREARE LI E " 100 WL 15 445 B S 1Y
FESINAGRAE H K 7 mL, #8647, BRI 0.5 mL 4&
MAXF, FE40HE 4T, 1 min Z )5, INA B & 50 % 20%
] Na, CO, %W 1. 5 mL,IR5T, B A 0. 9 mL 2518
K, T 25 CARIEFM TR 1 h, 7E 765 nm %
KTMENOCE, 25 R e FR Y E R, B
FESEATINE 3 REBCEHAME .,
1.4.4.5 EESEANE

HRAESCHR[ 13 ] A% B A ek, 0.5 mL MYHE
S AR E0 30% () L BEZE S5 ml, T A #4350
5% WV ABIREN 0. 3 mL, $£2] . 6 min J5 I8 43
0% WIRS R4 0.3 mL, $EATFR B 6 min J5 T A
1.0 mol/L IEE AL 4 mL, ) ¥ 15 min J5 F 510
nm AT EWOEE, S5 RS T B ER R, &
HFE R TATINE 3 RBCFI1A
1.4.4.6 JFAEH RS E

KT A W — R R L M 2, KA ER 0.5
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mL A TV KO 2.5 mL B0 4%
T wE W B RN 2. 5 mL MR AR R — FP A, HE
53,7 30 COKIB 54 TG RN 20 min, FHHEEAR
BERE S E 2SI E 500 nm PRI E B A
RBOGE, S RADLE R M RR, AR
SEATINAE 3 R AME,
1.4.4.7 Aetaty & sl

R pH /R 223652, 43 SRS HL 1 mL £ 5L
T T, pH Al 1.0 4.5 BYZE thiE W E &2 10
mL, B T WA S 35~ 5 (pH {E 1. 0 24 50 min,
pH fH 4.5 24 80 min) 43 %I 7E 510,700 nm i+ T il
SEWOGE, MR Y5 A 20 (1) TR AE 61 B Rk
FE S TATINE 3 RBCFI91A

pCietF) ="Ulor x 1 000. (1)

H(1)rh ;p,mg/L;A,ﬂﬁj‘[ﬁfE A= (Aslonm,pHLo -
A700nm,pH LO) - (A510nm,pH 4.5 — A700nm,pH 4.5 ) HEN %ZE%
PEZ -3 1 9 D6 R 8, 26 9005 DF, #i B A
T M, RE5-3-F AT 0 5> T4 ,449. 2,
1.4.4.8 -OH WHBERZRAYM E

K ABARE L Z R (TBARS) Il & , S5 7 2%
ZROCHR[ 15 ] RS B, B 0. 25 mL & 10
FEEIREN, L)L 0. 25 mL ZRIBKAE R as FXT A [ RE g
JIA 0.5 mL PBS 22 #fi W (pH {4 7. 4,100 mmol/L) |
0.2 mL 2-i % -D-% 8% (28 mmol/L) 0.4 mL Fe'* -
EDTA (100 pmol/L FeCl,,104 wmol/L Na, EDTA , {&
FREE 1: 1) 1EA), FA 0. 2 mL H,0, (1 mmol/L) 1 0. 2
mL PR MERAE TR (1 mmol/L) , 7E 37 °C 5444 F [ i
1h, SZHIINA 2 mL 28 g/L B =5 Z R M1 2 mL 10
g/L 1Y 2-B A L Z-FRIR ST, W /KT 20 min, S8 J5 i
AVKA 2 ik ), 7R & IR T #f & 10 min, T
532 nm P T E £ FE S RO AE, IR AR AR (2) 1t
BOH THRR%E,

SOH ERER =[1 - (A, -A,))/A,] x100% ,(2)

(2) A, I E WS B RO EE S A, Tl
TE VSV, AN TI0 8 SR W VB N I (R B A R
T 2 VA R RO RE
1.4.4.9 EPUEALEE ST RO E

R il I/ B AL 1IN I (FRAP) 1T
Bt 2.5 mL TPTZ % ( H 40 mmol/L HCI Fit & K 10
mmol/L [¥) TPTZ-HCI ) ,25 mL FEF& (100 mmol/L,
pH {f 3.6) ,2.5 mL FeCl, (20 mmol/L) , 785 2) 5
Bl # FRAP TAEW, BO. 1 mL &SI AGRE LA

100 pL ZEKAE R 28 Fx B 1) 4 i A 4.9
mL FRAP AR (BUHBLAD) IR, 78 37 CKIR
Ji 30 min, 593 nm KT E ROGAE . ARYE bR
S e p NI S iORSE k=K a4
1.5 Box-Benhnken H/(»4H & SLI5i% 1T

AR PR RSB0 45 5, LB 7 5 - O V5 BR
e 8 A, FF Box-Benhnken B 31347 i L7 T 73
#r. Box-Benhnken H7.0rH & 303 LR 1,

2% 1 Box-Benhnken H7.00 4 & SL K i3I ZE K

Tab.1 Factors and levels in Box-Benhnken design
e s i

-1 0 1

RIS TR]/h A 48 60 72
R/ % B 3 6 9
KR EEREE/ C c 33 38 43
IR/ °Bx D 12 15 18

1.6 HUESH

FIA LR BE LA x + sd s, 2R SPSS 20. 0 3
ARG AL PR | Design-Expert 8. 0.6 #E47 32565 11 M
30T, Lhp <0.05 B¢ p <0. 01 AGETH#2E5

2 HERESW

2.1 FEMELBIX AR R HEFRE R

R LB E SR LR 2

MR 2 AR TC R B, 55 1 Y S | R
JRAEH R AAOH SRR T3 4, %14
-OH Bk R AL ST A AL BE 1 34 18 35w T Al 3 41
(p <0.05) , HI TS5 H A% R 1 i A o ol % I8
SIS EEGR IR R AR TR, MRS ek
B 1 A A ) (R R AT BRI =
1:2: 1) AT A WE . AEIR S Al rp, e w0 RS 4
M 2 SR LR A e oy T, IR A BRI A
M2 ), FLRR A e T M o H A8 2 2L 26 1
HrpFLIRE IR B, X 1 AR S
THA 3 Ay EEEP T R TR A K
MR A B BAT LA AL E 7, SR P it | A oy &
THZMHIE IS DR AEOH LT B, B
EYIRZ 0] IR IR G m 2570 SR
PTG PR TE IR 7 rhof R IR T Re ™ i
PRI o o B3 N2 PR A BE T 4R i R 2
— LA 1 AR PR RE ) 2 T AR 3 A
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Tab.2  Effect of proportion of bacteria on fermentation
EaN| g2 4 H34 Hadl

R pH 3.93 +0.01° 3.90 +0. 03* 3.95 +0. 04* 3.92 +0.01*
p(RIALEHE ) / (mg-mL 1) 92.71 +1.17% 90. 24 +0. 76¢ 118.32 +3.20° 94.16 +1. 16"
p(FEHE)/(mg-mL~") 0.28 0. 02" 0.33 £0.03® 0.35 +0. 04* 0.32 +0.03*
p(EB)/(mg-mL™") 0. 45 +0.02° 0.39 0. 03" 0.41 £0.01° 0.40 0. 04
p( #Fi)/(mg-mL~") 0.37 +0.02° 0.34 0. 03" 0.36 +0. 04* 0.35+0.01°
p(FAETFHR)/(mg-mL™") 0.33 +0.01° 0.29 +0.01" 0.30 +0.02° 0.30 £0. 03*
p(AEAT)/(mg-mL™") 0.09 +0.01° 0.06 £0.01" 0.07 +0.01" 0.07 £0.01"
-OH R/ % 77.10 0. 1* 72.17 £0.17° 74.59 +0. 59" 74.12 £1. 12"
p(BIEALAE ST ) / (FeSO, - TH,0 mg-mL ") 4.73 £0. 06" 2.66 +0.05° 2.72 +0.04° 2.85+0.02"

S5 1 ABEAN S 1:2: 1,58 2 QAT EL A 2: 10 1,50 3 AU BEAR LU 12 102,55 4 TR FR 10 10 1 T AT PO ) S BE R S fB ) 22 5+

PHIAE) B E KT (p <0.05)
(p<0.05), WiAH & Bt 35 024 K & R I R
W2 3 2R BT o LIS, D34 B A I R
BEER 3 A A i JR b 1 i 3 R T 3 L (p <
0.05),
2.2 BEELEER
2.2.1 R BERIE) AR B 4847 49 %A

RIS R pH (H B BT & i 0 RO B
MR - OH T KRR AR A AL RE F1BE A& B a)
A anE1

24 36 48 60 72 =70 12
B A}/

(a) pII{H

24 36 48 60 72

WK1 Prs, B & i - OH HFR . Sdia b
il 77 Wil 2 P B[R] 52 56 T i s B AR AR Ak, IR 7E 60 h 35
S5 3 a5 5 pHAE 530 J5OE 5 2 il 2 T o R 522 T Rk
POEAM G RERIE TS TR ELBESE, H
FELIG 0 H Y2 2 K Bl % W S A
=, RIB BT A AL RE 1 A, K E S 60 h B A& BRI
S i MPURARE T ¥ e IR 5 JEAE R 60
h VR R EERTIR] R E 2R 72 h i R & A
B 176 T T 1Y = 2 I PR ] 8 2 L IsF 3% R AR T

H\JII’T] /h EI\Ji &) /h
(b) HEH R (c) B JFHE
50
2 45| =Fes0-7H0

&2 Trolox

Bt fa)/h
(OPsEqe=K1ai Vil

i [ /h
(e) - OHVFIR A

Pl A [ =P R R BB ) 22 e MR 3 B 7KK (p <0..05) , I,
BT s 1] X 2 P ) S

Fig. 1  Effect of fermentation time on components and antioxidant activities of Vaccinium uliginosum L.
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%, 5 AR BEAR L, e T AR B IR SR B =T
o RS, SHA L BRE L, Sl F i - OH
R P RE T B R IR B 38 C i), SR
R . YR TR BT 38 C R, X T
FUFFREN S, JF AR 8 R W AR IR T, KA 7
A 4B TR B B T 38 °C B, 48 15 A A R I R o
YT AR AT — 5 BRI DRI e B 5 %
YU ALRE 1 7E R R EE A 38 °C I H AR KA
2.2.4 ¥R R R 45 AR R ¥ ok

WILABE B LR R SR 25 RN 4.,

WA 4 Ji7s , pH {E7E 15°Bx I A%, B 438 i
el SR IRGR A OB DI ST By S A S D iy
HIFIC A W22 S 5 M ) R B R b A, B
it - OH TH R Bt A AL e T B ERT i i 150
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Fig.2 Effect of inoculation volume on components and antioxidant activities of Vaccinium uliginosum L.
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A S B BEAT AU A 2 AR B R
-OH WEERFMBIT R, W (3) 2(4) .
Y, =53.26 —-0.354 -0.55B +0.54C - 0. 092D -
0.12AB +0. 17AC +0. 294D +0. 18BC -0. 69BD -
0.065CD —1.954° —0.43B> —=2.48C" -1.69D"; (3)
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Tab.3 Design and results of Box-Benhnken center combination test
Y, Y,
Ly A B c D
p( A1)/ (mg-100mL ") -OH 15 BR%/ %
1 -1 -1 0 0 49. 85 75.03
2 1 -1 0 0 49. 39 80. 78
3 -1 1 0 0 48.89 80. 23
4 1 1 0 0 47.97 81.37
5 0 0 -1 -1 48.70 78. 15
6 0 0 1 -1 49. 66 77.73
7 0 0 -1 1 48.93 82.21
8 0 0 1 1 49.63 81. 89
9 -1 0 0 -1 50.70 75.34
10 1 0 0 -1 49.08 81. 67
11 -1 0 0 1 49.85 78.25
12 1 0 0 1 49. 39 80. 85
13 0 -1 -1 0 48.97 78.77
14 0 1 -1 0 47.05 81. 89
15 0 -1 1 0 49.55 80. 23
16 0 1 1 0 48.35 80. 33
17 -1 0 -1 0 48. 20 77. 84
18 1 0 -1 0 47.47 80.33
19 -1 0 1 0 49. 35 78.36
20 1 0 1 0 49.28 81.48
21 0 -1 0 -1 48. 66 75.75
22 0 1 0 -1 49.51 78.36
23 0 -1 0 1 49. 66 80. 96
24 0 1 0 1 47.74 81. 06
25 0 0 0 0 54.43 84.20
26 0 0 0 0 53.28 84.70
27 0 0 0 0 52.97 83.06
28 0 0 0 0 52.89 83.31
29 0 0 0 0 52.74 82.93

RN 3 AT AR YME,

BHEE FERiE & I A ) e Fob i 28 B4R X - OH
THBRARN BT W R B (] $E A Rk
e RN G B 38 28 B AR 6T - OHL Y85 B3 238 5% 1) (14 i
;T AT UL 6
2.4 RUEABIZEHHNHERRKIE

FIH Design-Expert. V 8. 0. 6 X1 optimization
ee 580 B TG IR & R A B AL L2055 Kk
B E] 61. 45 h, $EFM R 5. 93% , K EEIRE 38. 44 °C |
WIRWERE 15. 43°Bx; MR FE SR T K e 1 24 07
175 S 5 HE U B 3K 53,19 mg/100 mlL, - OH Ji B 3R
1K83.95% ., A T B TIFABE Y T I BV (L ) v A 14 AR
B R R T 5 SR E B Rk R B T2
SR o R TR E) 62 h, BERN R 6% | K TR

38.5 °C, WA HE i 155%hofﬁut% ST AT
3WCFAT S S, A5 2 kI T S B T A vk R A
(53.27 £0.16) mg/100 mL, - OH ﬁ[%;%1£(8388i
0.19)% . 2555 MAEAH 25 EL/0N PR, 5% FH el iz
VAR AR 0 25 B A TR & T R I T A R &
SR s - 9
2.5 PHMEXRER

Pk 5 (%) 17 AR & I 1) - OHL 5 B
XTHREE I LS

H12¢ 5 FTLAE 1 PAe)a R B 10 £5 025 Hinks
AW A R Y - OHL 37 o 2% 308 38 vy T4 A BH M X BE Y
2 mg/mL 4iE R C W (p <0.01) , KAt AL IE 1
290 2 mg/mL 4EAEZ C W5 15,

SRS
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Tab.4  Variance analysis of Box-Benhnken center combination test

Wi 7 R A R ¥Jr F{E Pia
A 14 90. 25 6.45 23. 86 <0.0001
A 1 1.51 1.51 5.60 0.0329
B 1 3.60 3.60 13.32 0.002 6
C 1 3.52 3.52 13.03 0.002 8
D 1 0.10 0.10 0.38 0.547 4
AB 1 0. 053 0.053 0.20 0. 6649
AC 1 0.11 0.11 0. 40 0.5357
AD 1 0. 34 0. 34 1.25 0.2832
BC 1 0.13 0.13 0.48 0.4999
Y, BD 1 1.92 1.92 7.10 0.018 5
CD 1 0.017 0.017 0. 063 0. 806 1
A? 1 24.57 24.57 90. 97 <0.0001
B2 1 38.15 38.15 141.23 <0.000 1
c? 1 39. 94 39.94 147. 85 <0.0001
D? 1 18.42 18. 42 68.19 <0.0001
k2% 14 3.78 0.27
FePhiR 10 1.92 0.19 0.41 0.8829
AR 4 1.86 0.47
At 28 94. 03
T 14 164. 42 11.74 12. 89 <0.000 1
A 1 38.27 38.27 42.00 <0.0001
B 1 11.45 11.45 12. 56 0.003 2
C 1 0. 057 0. 057 0. 063 0.8055
D 1 27. 66 27.66 30. 36 <0.0001
AB 1 5.31 5.31 5.83 0.0300
AC 1 0. 099 0. 099 0.11 0.746 3
AD 1 3.48 3.48 3.82 0.0710
BC 1 2.28 2.28 2.50 0.136 0
Y, BD 1 1.58 1.58 1.73 0.209 7
CD 1 2.500 x 10 3 2.500x1073  2.744 x1073 0.9590
A2 1 37.82 37.82 41.50 <0.0001
B? 1 26.23 26.23 28.78 <0.000 1
c? 1 13.72 13.72 15. 06 0.0017
D2 1 35.16 35.16 38.59 <0.0001
B2 14 12.76 0.91
KPR 10 10. 37 1.04 1.74 0.3129
afiiR7E 4 2.39 0. 60
At 28 177.17

p<0.05 MWFE H“ " RIR;p <001 HWBE H » = "FK,
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Fig. 6 Response surface plot of interaction among fermentation time, inoculation volume, fermentation temperature,

and initial sugar content on hydroxyl radical scavenging rate
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Tab.5 Positive control results

0.25 mL ) 10%
KB
83.88 +0.19*

0.25 mL 9 2 mg/mL
#HERC
16.16 +0. 14"
[RJAT HRAS T 5B 7 B fE ) 25 S PR R 31 i /K F (p <0.01)

-OH 15 BR%/ %

3 #ig5itie

ARSI LS S A oy [k e R AR R A
FLAT TR IS R T oy A % T R 6T e e T AT Ak
BN R e T 255 R - e BE TR A 2L 1R
Tt R DRI TR R L 3] 1221 1, R RS ) 62 b, H2Fh i 6%
KWL 38.5 C, WILABEIE 15. 5°Bx, k)54 W
FRAR e TR 1) A T JoT o Wk BB 3K (53.27 £0.16)
mg/100 mL, Fi B 10 1% 125 Wk A% & B % - OH 1
B3k (83. 88 +0.19)% , 5 % BERT X L4 B 48 15
T 56.91% F134. 34% , - OH 15 BRF W& & T FHYE
XTHRZH (p <0.01) , SESe g RRH, KWl f5 G
TS - OH W FRAB & (p <0.01) , X 5H
BT A R BF 5T 45 A — B0 Kwaw 257200
SR L R LR & e 35 e 1 Ok Sy AR T
RMAEWIN o, LR E LSBT HE A2

13 7K ik b B 7 o TR HLAE W A B, 3R S
TR EEERE, KRGS FRNYEER C
MW, CHM4EE R C M B R DT 1 E
AFTE, 2 I K A i IR SR o B L A A W ),
KPR TE T 22, H R &bt ik
TR FLTA | R B ol L R R R I B ik g2
brafbae S R Em 0 E B R, X R R X
P REIRE 2, A5 S0 T A58 0 ARG TR 5 DA R I i 11 -
OH IRt & o TR s 4 R AR% i
TR (p<0.01)
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Parameter Optimization of Methanogenesis of Soybean Wastewater

TANG Renshi, ZHANG Yanping®, CAI Xiaoyang, WANG Xin
(School of Food and Chemical Engineering, Beijing Technology and Business University ,
Beijing 100048 , China)

Abstract: In order to improve the methane production in the process of soybean wastewater degradation,
effects of the trace elements,fermentation temperature, organic loading rate, and sludge concentration on
the amount of methane produced by anaerobic fermentation of soybean wastewater were studied by the
orthogonal experiment. Meanwhile, the effecting order of the factors and optimal technological conditions
were confirmed. The results showed that the factors which had the greatest influence on the methane pro-
duction were organic loading rate, followed by the addition of trace elements and sludge concentration,
and the fermentation temperature had the least effect. The optimized combination of technological condi-
tions was as follows: 1 mg/L Co, fermentation temperature 45 °C , organic loading rate 1. 52 kg COD/ (m’-d) ,
and the sludge concentration was 30. 00 g VSS/L. Under this condition, the cumulative methane produc-
tion was up to 970 mL, which was increased about 15.10% . While the cumulative methane yield, the
methane content in the biogas,and the removal rate of soluble chemical oxygen demand (SCOD) were
344.49 ml/(g SCOD), 84.12% , and 84.00% , respectively.

Keywords: soybean wastewater; anaerobic fermentation; methane production; organic degradation;

process optimization
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Response Surface Methodology to Optimize Fermentation Process of
Vaccinium uliginosum L. by Mixed Bacteria

SUI Shuang, WANG Ping”
(School of Forestry, Northeast Foresiry University, Harbin 150040, China)

Abstract: Saccharomyces cerevisiae, Lactobacillus plantarum and Acetobacter pasteurianus HN 1. 01 was
mixed to ferment Vaccinium uliginosum L. . After determining the pH value, protein content, reducing
sugar content, total phenols, flavonoids, procyanidins and anthocyanins content, antioxidant capacity in-
cluding hydroxyl radical scavenging rate, and total antioxidant capacity to obtain the proportion of bacteria.
The single factor test was conducted with pH value, protein content, reducing sugar content, total phe-
nolic content, hydroxyl radical scavenging rate and total antioxidant capacity in order to determine the op-
timum range of fermentation time, inoculation volume, fermentation temperature and initial sugar con-
tent. The Box-Benhken center combination test was conducted based on the total phenolic content and hy-
droxyl radical scavenging rate to optimize the fermentation process. The results showed that under the
conditions of fermentation time of 62 h, inoculation volume of 6% , fermentation temperature of 38. 5 °C ,
and initial sugar content of 15. 5°Bx, the total phenolic content reached (53.27 +0. 16) mg/100 mL and
hydroxyl radical scavenging rate reached (83.88 £0.19)% in ten-fold diluted Vaccinium uliginosum L.
fermentation liquid, which respectively increased by 56. 91% and 34. 34% after optimized. The hydroxyl
radical scavenging rate was significantly higher than that of the positive control group (p <0.01) and it
was about 5 folds higher than that of the 2 mg/ml vitamine C solution. The test was expected to provide

guidance for the deep processing of Vaccinium uliginosum L. .

Keywords: Vaccinium uliginosum L. ; Saccharomyces cerevisiae; Lactobacillus plantarum; Acetobacter

pasteurianus HN 1. 01 ; fermentation; antioxidant activity ; response surface methodology

(DG SKIR)



