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WE TR ES (L6 =98%), LR+ T 1k
BB A BR A A 5 fE AR | TCoK Sl TCIK Bk R
WG (B o i el g ), B 24 46 A 2 a5 A BR
v E] MRS 8 AL, Bl BB AE AR A R A A
112 Aok ol i A 4 tkiE [1 5 #tk
I8 F FF W (Lactobacillus  hilgardii ,DSMZ
20051);2 5 Wk ZBEZLFF B (Lactobacillus fer-
mentum ,DSMZ 20052) ;3 5 & ¥k X 43l 5L FLAT
(Lactobacillus diolivorans ,DSMZ 14421) ;4 5
WOtk b B 3L AT ¥ (Lactobacillus  kisonensis ,
JCM15041)] 34 H1 #6248 3 TR 2% A ) S b i T
] 5 o S g S A

1.1.3 XA 54 LRH-150 55748, i —10
FL2= A5 A B2 7] s DR-3000 5 41 i 43 1A, T
B e TP A e AT PR W) s THC BY 045 7 il 42
WAL, T 7 KA 7 U A BR A A 5 Acquity

T-class 8 /= ZORAH (.35 A1 VION 2 i B2 DU A AT
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1.2.1  KrgRdLiil 4

1.2.1.1 MRS W AR 3 F2 . FRHL MRS #5 57 5
52.3 ¢, 5 1 L Z&MB/KIR G5 In#gs fig 9899 pH (H
9 6.5+0.2(25°C), KI# (121 °C 15 min) , ¥ 5
#H

1.2.1.2 BREZWME KB FRA R RERE
it 80 H i f5 5 Al /K ¥% A A e o] CBHE 1 1:5,1:7.5
U 110) IR A, Ik Hi e, Tl 2 70 CHE I ATt
R o= VE K (10 Ulg) , B 40 min (245 LA
AR EIA] ) A T 2 100 °CL, 28 15 min, K
(115 °C. 15 min) , B HF&H .
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Fig.1 Process of fermentation of black barley by Lactobacillus plantarum
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B P B R B 3R KB MRS WA RS
TENR ST ,30 CiE YRR 37 16 h 5 RIS 1S L A bk
1.232 EF5 &R ¥ ERGEHEKR (3x10°
CFU/mL) ¥ A [5] 2 #p & (3% ,5% , 7% F 9% ) £z Fh
BB R Z WKL W2 H T IR EIR 57,30 CHE IR
Ki g2 AN TRIEFIE] (12,24 h A1 48 h) B4 2 SR K52 &
P

1.24 HRHESLE

1241 BRI R LS mDRHE L 53 5
h1:5,1:7.5 F11:10 R K2 WK =3 (W) h
pH=6.5) Hh 4 2 36 AL B Bk (42 Fh i 3% ) ,30 4%
PR GR35 24 h, BOREIN 32 2 8 & i (mg/g) .
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T8 I 3L (P04 pH=6.5) Hh 43 il B Fp 2 06 fk 19 1
2 3.4 S (R 3%),30 CAF T BEOE 515
7% 12,24 F1 48 h, R 2 2 18 % & (mg/g) .

1243 KERERAARELR FERBRREZR
R8s 37 3L (W18 pH=6.5) 43 i LR L iG AL AY 1,
2.3 4 SR FEME 3%) 4051 T 25,30,37 CHEDE
Bi A% 24 b BUREI 2 2 19 % 1 (mglg) o
1244 KREFEEMEEAARZLE #HERX
AR K 52 5 (1 4k pH=6.5) 3 513 F 3% ,5%
7% 9% CL G4k 1.2.3 .4 55,30 CHRAM T bt
JEREFE 24 b WORE I 3 2 5 75 i (mglg) .
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Table 1 Factors and horizontal design

of orthogonal experiment

B &
K ik R BEAE @ #
(A) B)h ()% (D)
1 1:5 12 3 15
2 1:7.5 24 6 3%
3 1:10 48 9 4%
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1.2.6  PRKFE K IR 2 W 14 A6
1.2.6.1 2B & aillx

1) mrabE PR 0.3 g, A 1.8 mL 43
Mrati g < B, DLTE B, 76 B 30 °CTF i 7 $2 L
30 min J& F 4 000 r/min #.L> 10 min B I %5 %
RN i

2) M 7E Wu S5EBHI Djeridane 25475 ik
W LAk ekt . B 0.5 mL 3R EUR, A 1 mL
AR5 A 3 mL Na,COs %9 (8% ) , Iz 4 7K
FEA TR A #4212 ,30 CR#LHE 1h 5T
P 760 nm A E WOGREE . LR FRRAE A bR
i AR AR AL R HE T 26, FESL T 2 B R DA
BRI & i (mg/g) BN
1.2.6.2 KRR T Z W2 534

1) $EHC 4% AR 122 B HelfE 1.2.6.1
WP RO S R CE R (V etV op=1:1)
RA e B8, T-20 CHEHL 2 h, 18] 42 /N i)
W e — %, B0 (12 000 r/min, 4 °C,20 min) , B F
WA TR, AR B AR T

2) @iEar M @ity ACQUITY U-
PLC BEH C18 A (100 mmx 2.1 mmx1.7 pm) ; ¥
T SR A R S R 45 °C 0.4 mL/min
A1 L AR 0.1%F R K (A) 0.1%H R-2
5 (B) ; B Ve P BB U0 R .0~2 min, 1% B;
2~3 min, 1%~15% B;3~9 min, 10%~30% B;9~11
min,30%~50% B;11~15 min,50%~100% B;15~
18 min, 100% B;18~18.1 min,100%~1% B;18.1~
20 min, 1% B,

3) B Mr&E BAVERIEN 1KV KA
H(CE 6 eV)fIEfER (CE 20~45 V) F1 MSE
B A B (L 50~1 000 amu, 451 3 4
0.2 /%K) ;K HE T (99.999% )i T ik 55 <A 5 R
AR (>99.5% ) 347 F5 4 51 4L 40 2 (900 L/h) , HE
LA AR (599.5% ) it P E 50 L/h, HEJE fLE U8
P PR e IR U BE 43 00 DR 5F 40 V.60 VAT 115
Co R 582 1R - ki MEBK (250 ng/mL) # 47 1E (ES-
I+) 118 F (ESI-) A2 ([M=H]'=554.2620) T 194
FE TR OE (S R E SL v, Wi 5 wl/min,
30s/K),

1.3 HEFEHITESHT
K H BRI J5 225041 (one—way ANOVA) It

B IB) 22 501 AT IR/ B 3 25 SR G (LSD) (B
SPSS 21.0),P<0.05 F£or 22 5 i %, P<0.01 £R 2%
S fEEIR A GraphPad Prism 8.2.1 3K fF;
WIS EE 3 WL L, B 45 R DL S +hr 1
2R
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B A A IRELAF B (1 5) R BESLAT
B (2 %) UBRHRRl FLFLAT A (3 5 ) S AL LA I
(4 5 ) I R Jim 45 T RV 22 o S AR T B 52
Wi, SR AN 2 iR, 5 R R BEALARLE , A 8 24 h
I, 4 PR BR 2 AT i 35 00 e e PR R R 2 0 1
T T AR SR SE R e N E] 48 h R UL 22 i Y
ARZEHE TN, Horf 4 S RIAE A 24 h BE XS Z B H0E
AL T HE 3 DER, I e )R g T 20
PRI T HE— 25 2K 4 R IR TE A W) K B T2 %A
X2 E R,

®2 TEEMREBEEXENSHSE (My/Q)
Table 2 Polyphenol contents of black barley fermented
by different strains (mg/g)

e E_ B B 1) /h
H Bk
24 48
=4 0.41 £0.02 0.40 +£0.01
FRIAFE (1 F5) 0.50 +0.01* 0.43 £0.01
EEESLHE Q2 F) 0.50 +£ 0.00*  0.50 £ 0.02
A ELAAFA (3 5) 049+001* 047 +0.02
L ZIAFE (4 F) 0.52 £0.01* 0.50 £ 0.01*

TE o RN S A, B B35 2 5% (P<0.05),
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R & i B9 5 Ml
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] | P AR B X 1 S A IR I &
KA L WEE S R, &5 R FEAN TR R
WL (K] 2a) , HoOk s 5 2 B (0 HE 1 1 355
TR BRI A 25 0 IR 4L (P<0.01) , T 24 K1 e M
1:5 72 1:7.5 B, 21 & & i 3% 22 7 (P>0.05),
OB LGB 1010 B 22 W BT AR (P<
0.05) . &l 2b SR R0 Ay [CFLAF R & % 12,24,48
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Fig.2 Effects of Lactobacillus hilgardii on polyphenols enrichment under different fermentation conditions
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Fig.3 Effects of Lactobacillus fermentum on polyphenols enrichment under different fermentation conditions
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Fig.4 Effects of Lactobacillus diolivorans on polyphenols enrichment under different fermentation conditions
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Fig.5 Effects of Lactobacillus kisonensis on polyphenols enrichment under different fermentation conditions
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SrlEhn T 1.05,0.95,091 %5, M1 T 3%EFE %
M & SRR HOS AR, iR Ab B FLA B & i
R FE EE LW A & TS R EE 1:5 K&

WEIF[A] 24 h 42 FP & 3%, HAZ &M T 23 & ik
#](0.88+0.02)mg/g .

K3 BAEABEESHIZEHRAUER

Table 3 The optimization results of fermentation condition for the enrichment of polyphenol in black barley

RS Fim b (A) B 14 (B)/h A E(C)/% #H (D) e g g
1 15 12 3 1% 0.6127
2 15 24 6 3% 0.6872
3 15 48 9 4% 0.6969
4 1175 12 6 4% 0.5563
5 117.5 24 9 1% 0.5973
6 117.5 48 3 3% 05318
7 1:10 12 9 3% 0.4835
8 1:10 24 3 4% 0.4647
9 1:10 48 6 1% 0.4937
k, 0.6789 0.5508 0.5563 0.5679
ks 0.5618 0.5831 0.5791 0.5510
ks 0.4806 0.5741 0.5926 0.5725

WE 0.1983 0.0323 0.0363 0.0215

ER P A>C>B>D
o2 A B.CiDs

x4 LEIMETAEMHENRABEAZSHSENTN

Table 4 Effect of different inoculation amount of Lactobacillus kisonensis on polyphenol enrichment

in fermented black barley

B E/%
0 6 9
% @& % /mg-g” 0.43 £ 0.02 0.88 +0.02* 0.84 +0.03* 0.82 +0.01*
Wl H (B au) - 1.05 0.95 0.91

W A FREE AU, AR E 25 (P<0.01),

2.5 # A UPLC-Q-TOF-MSE S#i&kEEE K E
SERREWAR

AW 58 #E— 4 F) 1] UPLC-Q-TOF-MSE i &
S5 G0 Q2 2 B R S BT BR R R ) 2 T
YA R, L B RLRF R & R R 2 R AR
T S B U 1R R 2 M 2 Wy Jo A R A3 A I O A
SN 6 FE 7 Fros . TE R 2 AR L)
LRGN 2] 16 Fh 2= AR, B AR RHER |
W LR Solb R R AE TR MHERR LT
LT R . BTELRR 55 1 25 W) o & R AR R B
P& 15 (P<0.05) , 73 il 5 oA J T 7 K A2 4 v 3.82,
7.95,1.38,0.21,0.43,1.40,0.37,0.36 15 Al 0.33 1% ;
AN T H WML PR, X PR A 4 5 TR

b e T TR PP WA H o B R FH b B ELAT R OB
WL 1:5 4 SHEME 3% K ENTTE] 24 h Kk B
TR 30 °C) A Rl F AL 2y i & 4

3 itig

AR LAY R KA R ERERY), LLZ2
AR B RS 6] 9 A ) AT T 2R 17 R 19, 1
S A Z B T2 R AL - R UPLC-Q-TOF-
MSF i — 25 43 A7 fl W L AT PR I R A2 s T R
4322 Ty ) S50 A9 A A B AR R 2

BREEEER, ZWMEY RS ATER
BN EIERE G, XMESMARN TR Z
T3 £ 355 R 0 22 T R LG A oo T 3 il T U
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Fig.6  Total ion chromatogram of differential metabolites in black barley fermented
by Lactobacillus kisonensis (JCM15041)
10000 —= kRM4A 200000 e — rRRd
5 8000 - = RWA < 160000 = ARE
E i E 120000
Z 7 6000 °
E 2 4000} * = 2 80000
& il g
~ * ~
2000 * . 40000 el > e *
k& O E kB8 ok & & & K
al 30 ¥ & BT Ly BT KRY %
e S R SRR AR
24
& @ A
Ty 245 1y Jo 24 Ty 24 1y Jo 2
Phenolic substance name Phenolic substance name
(a) (b)
B7 tEIANEABEREZNSHMENRARMSFEHER

Fig.7 Composition and distribution of polyphenols in black barley fermented by Lactobacillus kisonensis (JCM15041)

VA=A
=5

Wi — 22 W 52 5 W0 1A T A A Wiy 245 45 0 22 B 1Y)
BE FEREALIRE 70 “CHRAT T, B R UKL IE
oy FE AL, TE oy UKL &5 A4 BRI IR T AR 8 BP0
TEM -2 Wy S5 A F IR, A R T Z2 2
Jot BT

AW FE AL A BURHB L X 22 B AR ASOR A B

S RN L 15 5 R AT RE T TR E

s
=
[=}

TERBIAL E 2R ANRES, W RIS A A
TREW R EY R ARPERT, AT fie 2F 2 3 ) I f)
TE R, TURHB e S b 1A M i g A8
PRI T B E SR B A R L T
R o T B il 15 98 By - 2 I S 5 W A9 4 ok £, R
AT 560 B, Z By R 2 b o 1 53 2 5

TR 3 5 B 4R 22 ) B ) B A TR N 1] 14 S
$E i, X5 A R I e v R R S A0 M R O R R
T A= W A A P A il 0 Tl 2 4 A5G i
HFLFF B (4 51 ) 2 W & 4 RE ) 6 K BN E] 48 h
IR, AT RE R TR Y A T I (8] i 22
WA A TN R I8 T Rl 40305 T B BT B FE ARSI S o
R T ] o R A e S ) 49 2 582 0 e 400 AT o1 22 )
ERCR X5 EARAFRR RIS AT R A
—H,

L FUAT TR 4 b o 22 i AR L B A
FR X RO AR LT P L A I A v
URPAB AR ™ L2 B IS W o, At 2t B 2R ) o 4
T 4l e 2 3 B R IS AN RE T K FLAT BT



194 hoE

mo2E 4R 2023 445 8 1

A KB R TR IR R PR B
6T 25 13 (8 B 827 A= A il /g FHOS 3 b 7 Ak e 9
Lk 37 S B 9T 4 AR — B, pbAh, KT
i v = A 1 SR A Tl S ) O R R R 2 B o L
AWEIRAEH 21 2 W & i T R, A B 5T
o, R R X 2 AR AR A A S, A
25 CLTHE 30 °C, AR T2 W B i bl % I
Ak TH 5 (37 °C), T B SZ T IRORG FI R 2 55 ) Il
SRR, R 2 B e A 2 B AE R Kk I
J¥ (30~32 °C) B4 F| T4 4 FLAT B A KRG HE 4
Jf AR,

I B EREE, BRETBEER, LA
R EHm R oo R A TR HERR |
TEER T HR BTEIREY) w8, %
A AL L LT TR & I 0 B K 22 o 1y 25 ) ot HL A e
M E SEVER L b, B8 R & B & SR A 28
YIRS L Calinoiu %5722 % PR F 14 [ 45 % B G
INAZ B R FE A B B Th A LR B AR R | RO
FE TR 46 T T 0 5 % o B S 4 1 5 TR AR S PILLOR AR
B R ML NG BOR AR K, Il T R | SR IR R B AR
TR S5 T 2 o ik W AR L T L R AR A
Yy Z ) RN B i A ) SR E I R T
B T T REE 2 s Y AR T &

4 g

ARCIRVI AR K e T LSO RR AL &R %
Py B RE W 4 SR 2 B A I TR PP R L | A T i T
R4 Fof gk 15 2 52 W) I 0 JB R 2 v 22 1 B9 e AL
R FHIE S50 1 — AP WA PR OR & R L % I8 2%
PFZHON BRI EE 1:5 IR [] 24 h SRR 3%
Jb B LA AR BEIR BE 30 °C, 26 BLFLAT 1A R B
Ja, BRERT HMRMB R EARR AW L
FRE AR RS | B B 4 B 2 A SR
Fhd o R BN T4 45 W 5 4R 22 W 55 05 M
SRR EAYE RN ENEZSLAR T, Il
T Utk et Y& i 2R I %

2 % X #

(1] R, BRAn, BRfd, 45 JRORZE#E IR O 2 T
KRS VLA R, 2012, 40(3): 13-

14.

ZANG H, CHEN H, CHEN J, et al. Nutritional
value of black barley and its development and uti-
lization prospect [J]. Jiangsu Agricultural Sciences,
2012, 40(3): 13-14.

[2] GOUDAR G, SHARMA P, JANGHU S, et al. Ef-
fect of processing on barley B-glucan content, its
molecular weight and extractability [J]. International
Journal of Biological Macromolecules, 2020, 162:
1204-1216.

[3] XIONG Y, ZHANG P, WARNER R D, et al. Ce-
real grain-based functional beverages: From cereal
grain bioactive phytochemicals to beverage processing
technologies, health benefits and product features|J].
Critical Reviews in Food Science & Nutrition,
2020, 62(9): 2404-2431.

[4] ZHAO Y S, WU C, BAI J, et al. Fermented bar-
ley extracts with Lactobacillus plantarum dy-1 de-
creased fat accumulation of Caenorhabditis elegans
in a daf-2-dependent mechanism[J]. Journal of Food
Biochemistry, 2020, 44(11): e13459.

[S] IDEHEN E, TANG Y, SANG S. Bioactive phyto-
chemicals in barley[J]. Journal of Food and Drug
Analysis, 2017, 25(1): 148-161.

[6] RAO S, SANTHAKUMAR A B, CHINKWO K A,
et al. Chemopreventive potential of cereal polyphe
nols[J]. Nutrition and Cancer, 2018, 70(6): 913-
927.

[71 JIANG Z H, CHEN C, XIE W Y, et al. Antho-
cyanins altenuate alcohol—induced hepatic injury by
inhibiting pro —inflammation signalling [J]. Natural
Product Research, 2016, 30(4). 469-473.

(8] Biti, #ife . FIFIZ B AbAE 7= A% Gt e i IF 50
BEJR[J]. &R R, 2013, 34(3): 308-311.

CHEN N, DAI C Y. Multi —starter cultivation for
preparation of traditionally fermented foods[J]. Food
Science, 2013, 34(3): 308-311.

[9] SREZ, BRRsE, HEMMW. REEXT LA & PR I
R Ryt A AL TE PR W], ' A, 2014, 35
(11): 195-199.

ZHANG H Y, CHEN J L, KANG H B. Effect of
fermentation on total polyphenol content and antioxi-

dant activity of cereal extract [J]. Food Science,

2014, 35(11): 195-199.
[10] Wk77, B &, EoE. KEILR WA B 2 W)
P BT R AL S]] &R Tk B, 2017



#5023 % 98 Ml MY I AL EN LM ERESBHETEAYW 195
38(10): 211-216, 235. rice by lactic acid bacteria fermentation[]]. Cereals

[11]

[12]

[13]

[14]

[15]

[16]

[17]

YAO F, XIAO X, DONG Y. Extraction and antioxi-
dant activity of polyphenols from barley Lactobacillus

fermented solution [J]. Science and Technology of

Food Industry, 2017, 38(10). 211-216, 235.
XUSEA, BHFF, PR, FUAF B X B OK 2 1 32
ik A AL TR R R ). A R, 2022, 47
(7): 182-187.

LIU B J, CUI C D, CHEN Z. Effects of Lacto-
bacillus fermentation on polyphenol extraction content
and antioxidant activity of black rice[J]. Food Sci-
ence and Technology, 2022, 47(7). 182-187.
AL, EI, XA, L WA T AR BEX A Y
FEE RN )] & TR, 2015, 36
(6): 212-215.

ZHAI F H, WANG Q, LIU Y, et al. Effect of
solid —state fermentation with Agaricus blazei Murrill
on main nutritional components of grains|J]. Science
and Technology of Food Industry, 2015, 36 (6):
212-215.

WU C Q, CHEN F, WANG X, et al. Antioxidant
constituents in feverfew (Tanacetum parthenium) ex-
their chromatographic quantification [ J].
Food Chemistry, 2006, 96(2):. 220-227.
DJERIDANE A, YOUSFI M, NADJEMI B,

Antioxidant

tract and
et al.

activity of some algerian medicinal

plants extracts containing phenolic compounds [J].
Food Chemistry, 2006, 97(4): 654-660.

AR, SURETE, NI, F EM-ZME S
b K Dy RE R PR RO WS UE ()] B AR A, 2018, 39
(13): 297-303.

ZHAO B B, JIA X Z, SUN S W, et al. Advances
in physicochemical and functional properties of
starch —polyphenol complex[J]. Food Science, 2018,
39(13): 297-303.

DENG N, DENG Z, TANG C,
structure and properties of the starch—polyphenol in-
clusion complex: A review[]J]. Trends in Food Sci-
ence & Technology, 2021, 112: 667-675.

TR, SE, iR AMRE RN A CKRZH G &
B FCAT S AR T P 5w BF SE()). MR S AE, 2021,
34(8): 43-47.

WANG M, GUO J, LU J. The effect on polyphe-

nols content and antioxidant activity of pigmented

et al. Formation,

[18]

[19]

(20]

[21]

[22]

(23]

and Oils, 2021, 34(8): 43-47.

FHE, BEE, 24w, F MYATELRE
SRR BE 2 W T 2000k S H X 22 1 2 T e P 1
m[J]. EaEHE, 2020, 45(11): 15-20.

LI X Y, WEI Q H, PENG J L, et al. Process op-
timization of polyphenol accumulation in kiwifruit
fermented with Lactobacillus plantarum and the ef-
fect on bioaccessibility of polyphenol[]J]. Food Sci-
ence and Technology, 2020, 45(11): 15-20.
ETT, BSAIR, RARAS, . AR R EENRK
1L AW )] W& MR, 2016, 24(4): 90-
93.

ZHANG G F, GUO X J, ZHANG D J, et al. Pro-
biotics fermentation process of millet pulp[J]. Science
and Technology of Cereals, Oils and Foods, 2016,
24(4): 90-93.

KA, ZE, WO, A RS R Ak
T2 AL M TR, 2017, 38
(9): 160-163, 167.

ZHANG J, ZUO Y, XIE G J, et al. Influence of
fermentation conditions on the yield of polyphenols
in kiwi fruit wine [J]. Science and Technology of
Food Industry, 2017, 38(9). 160-163, 167.
EREL, X4, k&, F7 y-2 B T IRILRE M
0 e S e WE AR AR AL AR B S R R 4,
2012, 48(1): 36-39.

WANG C K, LIU X, ZHANG L, et al. Selection
of lactic acid bacteria for y—aminobutyric acid pro-
duction and optimization of fermentation conditions|J].
Food and Fermentation Technology, 2012, 48 (1):
36-39.

CALINOIU L F, CTOI A F, VODNAR D C. Solid-
state yeast fermented wheat and oat bran as a route
for delivery of antioxidants[J]. Antioxidants, 2019, 8
(9): 372.

W, mW, L, S KRS R T BN ROk 2k
BB SRR BT A AT PR R[], b R R A
2021, 36(2): 16-22.

XU L, GAO S, WANG X, et al. Effects of Rhizo-
pus oryzae fermentation on nutrient composition and
antioxidant activity of defatted coix barley bran[J].
Journal of the Chinese Cereals and Oils Association,

2021, 36(2): 16-22.



196 b

i
=n

= 1 2023 4E55 8 ]

Effects of Lactobacillus plantarum Fermentation on Enrichment of Polyphenols
in Whole Grain Black Barley

Nie Pan, Ding Xinwen, Wu Yan, Song Lihua®
(College of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract This study was aimed to investigate the effects of different Lactobacillus and fermentation conditions on the
enrichment of polyphenols in whole grain black barley, in which No.l Lactobacillus hilgardii (DSMZ 20051), No.2 Lac-
tobacillus fermentum (DSMZ 20052), No.3 Lactobacillus diolivorans (DSMZ 14421) and No.4 strains Lactobacillus kiso-
nensis  (JCM15041) were used in the fermentation. The results showed that different fermentation strains had significant
effects on polyphenols enrichment of black barley (P<0.05). The polyphenols enrichment effect of No.4 strains Lactobacil-
lus kisonensis (JCM15041) was better than other three strains. The optimal fermentation conditions were established as
follows via single factor and orthogonal experiments: solid-liquid ratio 1:5, inoculum volume of No.4 strains 3%, fer-
mentation time 24 h, fermentation temperature 30 °C. Under these optimized conditions, the polyphenols content reached
(0.88+0.016) mg/g, which was 1.05 times higher than that of unfermented black barley. Some of polyphenols compounds
such as bergenin, cinnamic acid, maltol, catechin, genkwanin, trans—coumaric acid, caffeic acid, anthocyanidin, and
ferulic acid were identified in the extract of black barley fermentation broth by using the targeted metabolomics analysis
of UPLC-Q-TOF-MS¥, which were 3.82, 7.95, 1.38, 0.21, 0.43, 1.40, 0.37, 0.36 times and 0.33 times higher than
that of unfermented black barley (P<0.05). Additionally, syringic acid and veratric acid were only detected in fermented
black barley. In conclusion, fermentation of black barley with Lactobacillus kisonensis (JCM15041) could effectively en-
rich polyphenols, which can be used for the preparation of functional whole grain food material.

Keywords black barley; Lactobacillus plantarum; polyphenol enrichment; UPLC-Q-TOF-MS®



