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Abstract: To investigate the phenolic composition, content, and biological activities of highland barley fermentation spent
(HBFS), phenolic compounds were extracted from highland barley and HBFS obtained at different fermentation stages. Total
phenolic content was determined, individual phenolic compounds were identified, and differences in antioxidant and antifungal
activities among samples were evaluated. Results showed that the total phenolic content of HBFS ranged from 4.72 to 11.25 mg-g .
A total of 22 phenolic compounds were identified, with ferulic acid, catechin, gallic acid, syringic acid, rutin, p-coumaric acid, and
chlorogenic acid as the predominant constituents. Discarded HBFS exhibited the highest total phenolic content (11.25 mg-g ") and
the highest total detected phenolic concentration (1 470.64 pg-g). Both free and bound phenolic extracts from discarded HBFS
demonstrated strong antioxidant and antifungal activities. The DPPH and ABTS' radical scavenging capacities and FRAP reducing
power of free phenolics reached 2 052.72, 2 319.20, and 5 050.71 pg TE-g ', respectively, while those of bound phenolics
were 1 996.89, 1 710.69, and 3 344.82 ug TE-g ", respectively. Antifungal assays showed inhibition zone diameters of 15.55 and
13.07 mm against Aspergillus niger and 36.56 and 37.78 mm against Penicillium spp. for free and bound phenolics, respectively.
The minimum inhibitory concentration and minimum fungicidal concentration for both extracts were 1.56 and 3.13 mg-mL",
respectively. These findings demonstrate that discarded HBFS is a rich source of phenolic compounds with pronounced antioxidant
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and antifungal activities, indicating its strong potential for development as a natural preservative or functional ingredient in food and

pharmaceutical applications.
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Table 1 Total phenolic content of highland barley and its fermentation spent at different fermentation durations (mg-g"')

% By HFH kA& —#10d =4#20d =430d 2 A%
b i 123+0.11° 1.69 £ 0.08° 3.57+0.18° 4.94+021° 415+0.19 5.40 +0.19"
4oy 2.38+0.10° 3.03£0.71° 438+0.14° 5.54+0.52° 527+0.67° 5.85+0.14"
BBy 3.61+0.21" 472+0.79° 7.95+0.31° 10.48 +0.72° 9.42 £0.85° 11.25+0.32°

E: RAEEFRBA TR 80d, Kk4&8. XA 25d, =4, WS 15d (SHFH =4, £30d) WARBSEZLLE,

AP RRNBFHEATRRAELEZRRE (P<0.05).

131



MR EmBE Modern Food Science and Technology 2026, Vol.42, No.5

anaTHR-* * 0 O & O b &aTm- = o o o+ o o C RETH- ¢ o+ 0 @ o o
FI¥Xm- © = o & o o FJLER o e fa® FIXR a8 o0
SBEg - ° ° & ] L L ] SGEEg- . . ® . ° G- * L] * ] L ] L ]
TE®R- * s & @& O TEHE®R- * B © ® ° ° TER- © * * * * L ]
NHEGH- ¢ ¢ & & & @ WNEGHR- ¢ e e o o o NEGHK- ¢ & ® & O O
NEGHR- * A NETH- ° e o e o e B GR- s e 8 &
aam- o @ ©® © ® © man-0 © 0 @ O @ mam-0 @ © © © @
e = ¢ . . . ° . mnEER = . e . ° . .0 ;muﬂ;@ - e . . . . .
¥HEHP=- o * o o o . 0 KER- ¢ * o & 2+ e XFRR=- ¢ * o o o o
RER=- * o o s s e ® HEEH- 0 e o o e ® 100 RERH=- *» * o o o =
K- - . . . . 100 K@= - . B . . . @ 200 K- - . B . . ©
WREERR - « o e+ e+ @ 200 MEEKFR- ¢ o o & o @ SBHEFR- *+ © o & o o
Ix%-© @ @ o o o JUEH- 0 0 0 e e @300 IEKZ-© @ © o o o
ZLXE-* o ¢ o s o @ 0 e S Y BIKE- ¢ o o & o o
BHE- . @ L) e @& BHE- « *+ 2 O O BHE- e S e W e i
WEE-® o o o o o M- - e« ® o o WEE- e o & ¢ o o
%ﬁ?- . . ° . . * ﬁl*ﬁ?' . . e . . . %m%- . . ° . . *
WEE- - . . * . ° WEE- £ ° L] [ ] L ] WEE- . ° L] ° -
m&i- . . . . . m&i- . a . ® M&i— » . . . .
gmi- . . . . . gﬁi- . . . L] Emi- . . B . . .
W25 - e & o o RS e ® o o M e ® & @
BET- e o e o o o BET- e o e o o o BET- e e o o o o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
#2 g8 K K K & g g K K K & # g€ K K K &
X 2 5§ 2 W £ X S 8 8 W X S 8 8 W

£ € & £ £ € € € €

o ont o o

W RS sHam 5y

B ERREAFABRANEESHOANSE
Fig.1 Composition of polyphenols in highland barley and its fermentation spent at different fermentation durations
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Table 2 Determination of total phenols of highland barley and its fermentation spent at different fermentation durations (ug-g")
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FT 6630 CyHy0y 609.146 1 [M-H] 33.64£0.22° 33.22+0.13" 32.92+0.60° 33.26+0.19" 32.86+0.01" 33.39+0.25"
aﬁg\j;]“ — — — —  67925+381" 1161.31+0.88 124940+4.56" 1427.77£9.02° 1362.16+247" 1470.64 + 1.08"

E: AP ARRANBFERTARRASLR ZFRE (P<0.05), nd kFAEd, TAR.
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® 3 EREETEALABREHEENEEHUNESR

Table 3 Determination of free phenols of highland barley and its fermentation spent at different fermentation durations (ug-g ")

By KA AM 4 AR H kA —#10d =Z4#20d Z4#30d ESi
AR TR 31.57+0.22° 26.55+0.02 85.07 £ 0.08° 122.99 £ 1.65° 99.55+ 1.47° 118.82 £0.92°
Ja LKL 16.33 +0.32" 22.62+0.16" 20.19 £ 0.40° 92.94+0.97° 62.64 +0.39 59.43 £ 0.36°

SREL 14.05 £ 0.10° 14.39 £ 0.30° 42.27+0.16" 35.01£0.13° 30.37£0.05° 28.24 + 0.40"
THB 19.570.16" 25.57+0.25° 37.51£0.17° 44.83+0.72° 41.62 £ 0.36° 49.69 +0.12°
2+ & 2 B 11.24+0.12" 26.19£0.26° 49.22 +0.19° 63.920.35° 78.59 £ 0.66° 110.12 £ 0.23°
ARA 2B 0.14 £0.01° 0.54 +0.02° 0.88 £0.01° 1.33 £0.02° 1.48 £0.02° 1.81 £0.07°
e $.5% 64.65 = 0.90° 227.99 +2.54° 210.61 £3.43" 164.06 £ 2.06° 152.86 1.92¢ 148.71 +1.38°
ok B 3.90 +0.00° 7.55+0.16" 4.86 £0.14° 5.66 +0.08" 2.12 £0.02° 4.53 £0.35°
R B 5.07 £0.04° 8.71 £ 0.10" 1541 £0.19° 15.24 £ 0.06° 25.53 +0.83° 18.20 £ 0.09°
B 4.86 £0.15° 451+0.01° 2.16 £0.01° 1.29 £0.00° 1.27 £0.02° 1.47 £0.07°
TKAG BR. nd nd nd nd nd nd
2t 7R F B nd 4.15+0.01° 6.20 +0.04° 8.58 £ 0.05° 8.27+0.02° 8.80 £ 0.27°
IWRFE 90.50 +0.41° 302.81 +1.98" 96.79 + 0.45" 32.76 +0.23¢ 18.58 £ 0.11° 28.18 £ 0.13°
FILRE 8.08 £ 0.09" 20.89 £ 0.01° 29.47 +0.22° 33.90 £ 0.06° 30.80 £ 0.05° 28.56 +0.22°
rEE nd 6.00 £0.13° 11.92 +0.03° 12.15 £0.05° 16.68 £ 0.06" 28.15+0.15°
BB E 25.25+0.26" 6.33%0.10° 6.94 +0.02° 6.37+0.33¢ 7.64+0.20° 6.24+0.01°
HEE 2.49 +0.00° 2.97 £0.00° 6.70 +0.01° 6.92 £0.03" 7.01£0.01° 6.85+0.08"
i & 4,57 +0.02° 6.12 £0.03° 6.31£0.01° 6.16 £ 0.04° 8.54+0.38" 13.68 £0.21°
Ak & nd nd 0.36 £0.03° 1.37 £0.05° 1.53 £0.03° 2.77 £0.01°
BAE nd nd nd 1.16 +0.00° 1.56 £0.02° 2.29+0.01"
L EE nd nd 13.79 + 0.24" 63.08 £ 0.35° 58.72£0.17° 52.30 £0.10°
T 17.09 +0.09" 16.84 £0.17™ 16.49 £ 0.39" 17.09 + 0.04" 16.65 +0.08" 17.05+0.17°
N 319.34 £ 0.85° 730.74 £0.30 663.15 £3.76° 736.80 £ 4.04° 671.99 £0.42° 73591 +0.98"

*® 4 ERERHETEREEPEENESHNELSR

Table 4 Determination of bound phenols of highland barley and its fermentation spent at different fermentation durations (ug-g")

By KA 4 AR FHHR KiE —#10d =4#20d =4#30d F A
AT 4.47 £0.04° 4.99 +0.23° 5.33£0.07° 5.32+0.42° 7.93+0.03° 9.80 +0.02°
JROILA B 8.77 £0.08° 9.75 +0.32° 9.59+0.01° 14.08 +0.03" 10.83 +0.41° 10.17 £ 0.23°

SRR 14.49 +0.04° 14.02 +0.25" 15.490.11° 15.02 +0.03" 13.84 +0.41° 14.37 +0.04°
TR 14.55 +0.12° 14.29 £ 0.08" 15.28 +0.10° 16.46 +0.26° 17.63 +0.13" 17.30 + 0.09°
A28 18.47 £ 0.41° 18.21 % 0.09" 20.74 +0.41° 19.96 +0.13° 18.18 +0.16" 21.72+0.18"
A2 B8R 1.26 £0.01° 1.72 £0.02° 4.26 +0.04° 5.71£0.08° 11.87 £0.22° 12.17 +0.03°
[E 4 22896+2.79"°  26225+0.01°  348.75+1.79°  402.60+554°  390.32+323"  380.00 +1.33°
v B 4.40 +0.08° 5.15+0.10° 5.46+0.01" 5.85+0.27" 5.59+0.23" 6.51%0.03"
K B 8.32+0.86° 9.12 £0.02° 14.69 +0.33" 13.14+0.43° 9.47 £0.03° 13.33 £ 0.45°
R 1.74+0.04° 2.15+0.05° 1.72+0.03 1.13 +0.02° 0.95+0.01° 1.31+0.07°
KA B 0.79 +0.04° 2.77 £0.03° 3.79 £0.15° 5.21£0.04° 4.05+0.04° 4.03+0.07°
2t #2 AOR T R 3.10 £0.02° 23.07 +0.23" 23.94 +0.76" 28.37 +0.02° 26.72 +0.26° 30.59 0.35°
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By A4 4 AR HR Skt —#10d =4#20d =4#30d 4
ILEE 9.42£0.15° 8.61+0.11° 8.68 £0.01° 8.58 £0.40° 8.70 £0.38" 8.78 £0.07°
FILRE 9.89 +0.03" 8.47 +0.12" 8.65 % 0.42° 8.85+0.03" 8.16 +0.15° 9.45 +0.06"
REE 1.27+0.02" 12.90 + 0.04° 33.64 £0.18° 45.84 +0.68° 66.02+1.38° 7631 £1.54°
K E 1.51 £0.48° 1.49 £0.06° 2.92+0.06" 3.39+0.09° 2.44+021° 3.43+0.07°
Wk 4.71£0.01° 429+0.07 6.93 +0.06" 6.66 +0.05° 6.23 +0.07° 5.96 = 0.04"
MR & 7.24£0.15° 10.95 + 0.06" 19.14 +0.06° 20.76 + 0.23" 21.19 % 1.64° 28.79 +0.38"
AR E nd nd 1.58 £0.01° 7.78 £0.10¢ 11.76 0.04° 18.75 +0.33"
Bk nd nd 2.74 £0.04° 6.55 £0.06° 12.69 + 0.09" 17.68 + 0.23"
o 2@y nd nd 16.50 + 0.26" 33.52+0.32° 19.39 +0.14° 27.96 +0.17°
T 16.55 £0.13 16.38 £0.05" 16.43 £0.21° 16.17 £0.15" 16.21 £0.07" 16.34 £0.08"
S e ] 359.91 £2.96°  430.57+1.18°  58625+0.80°  690.97+4.98"  690.17+2.89°  734.73%0.10°

T RR A HAN [ 5 1 Jo 53 1 11 4 v By S 00 J5 P AL

GRARBKRESR, B lc 4R iR, 5B
H, BTBRER AL AR S R e s A SRR SR BGA T

EHE T RAPBRA)LR R £ 10 d HRgE
O, BRETEEER AL R4h, BETREG RS
TE=AE 20 d ERESRIGR S, FIERR. WE TR, FL
FMRAGREGE, R, =30 d EREREK
H, BT A B TR & BB MiE R, FTal
o eEmm, HRENEERMEE TR 446
R2HHRETT RN, Fraresh ey, FErehprilg pm
MR e E R (147064 nggh, RHFLM2.17 1%,
HEEMBYRH KRR, S EER. RE TR
Ah, BBEFEERW R AR . ok, SRR L%
HMaREE R, 531141 pgg', TR ILE
EEEINN99.92 ng-g’!, HAWHBER )L AR SR
Ay 27.28~105.48 pg-g', LA ER & B KRB MER T
5 R E A N IR A G, IETTRE S JRAEE RN
B& MR S B FRR I A & AT Y o (AR
&, TET BRI S A VPR p R AW 3 LU 2R L Al B 2N
B, M 10d. =M 20d. =48 30 d WA LUK
EREF AT LG R, X AT RS2 T E R R SRS
X3RRI, S E RS AR, Sk A
R R A REEATEA. BB Ry A
B ROBETEER AR R, 1= 10 dv =4 20 d.
= 30 dERE LA X R R BRI 30 d, — T
T, PR TE R AT B P AR 5 5 [ 1 0 B R R
RSN, SA MBS &N, 55,
REEIFER, RAEY = AR (RG] B 15 5 40 i B 45 b 5
A AN s P 45 5 Ty 5 400 B O 1 1) TG o Tk e 1 R
P FE OB B SR PY, MR T I 2R A 5 1 2L A
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TR BRI R Ui S My N 4 W B O R 2L AN
CEEME —EER, HE 1lafb PR, ISR
W, HERASEIREUR T, PTERR AL R & R
s M 10 d VERESRIUGAR, FUIEER. ILER, BE
TRRE&ER S =20 d M= 30 d IR,
BTERIR AL B TR S B0, ERRIRIUR T, PIgk
2. WEER. HETRABEILARSERE. 46
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Al Re 5 HAE W46 A JE R, 6 3 P9 RE TBOK =0 2 T
AR HRFIE R B B & 2 3 5 IR 2R ER 3 22 DL
GEBMAAIE, MKMBRIAAET S EHIRIEY,
FE Ui B M S O AR R 2, 3X AT R 5 A S P i Bl
R 75934 5%, Dempsey 25 78 3 B K M R B 15 1k
AV KBRS ONLE], 468 =2KMR
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RE T 75 BRPTRE B8 a7 R AR v v, (BRI & & B
5 S A AT B 2 S A i 1 B B AR B TR0 A
[RIFEE .
23 FRREEE L BRI HREMNT

B 2y 5 BRI RE 2 M B2 BV 1 Bt S A 7%
ELER, WEFTR, & EFE IR BOR Y B A BT
DPPH. ABTS' H HI5:HFRAE /1A FRAP $L4A LIk R g
o SHERRALG, 5 PN [E T RR IR 5 5 BRI
DPPH H HEIEBRAE /14 M 1 46.74%~121.09%, 456
T 32 ORI B B RS BRE L R 255 (P=0.05) ;
AN 7] 75 FRE RS U 25 T 2 B Y ABTS' H 23 %
BE ST T 49.21%~160.82%, 45 4 My $2 B 42 =
T 10.99%~105.77% ;A7) 75 BRI FE Ui 25 By 52 B 1
FRAP i IL 5 GE 14 & T 3.71%~63.35%, 45&MH
PRI T 63.11%~251.83%. ASENRRET, FRim
PUA TS P S, LI B RN 25 & I SR BGAA DPPH.
ABTS' [ 1 % i B € J1 f1 FRAP i& J& 68 /1 4 5 N
2 052.72. 2319.20, 5 050.71 pg TE-g" Al 1 996.89,
1 710.69. 3 344.82 ng TE-g'. HHIREY, BYWHIH
AALBE I SRS E R IEMER, x—45ieth
55T T T ) By SR IR e R 5 R P I 2 T e M
EHIE

%P1 DPPH H HHZEEBRfE /1, =1 20 d 0 A0
EREM B R EURK T 45 A MR BG, HAA N
S5 6 T P BORUOK T B M $2 OB, (A X T ABTS™ H
H1 FE 75 BR B ) AL FRAP HU IR I e 7y, Ui 25 I 42 I
W RER TS AT, XA 682 T & 4R 5
Ui 20 T R 5 45 gy LA P SR AR 17y 1 2 P R 5 AN [
o Bl 3a. 3b 73 T AR S CH PR U 2 RN A5 S
T R B PGS P E ST B R 2 Mk &, B
R, TR R A 2 1 R BOR P AL T 1 S 2
Ty W 5 0 25 IEAH G (P<<0.05). TEJ7 B8 42 BUK
H1, DPPH H HHEIEREE N SR E TR, T &R, 40
B IR LA RN #2508 H R 5 A% S 35 1R A O
(P<0.01); ABTS' H i ERE N SR E TR T
HR AMEER. RILEFE. NREXFRAOMIGER
SR E IEM S (P<<0.01) ; FRAP fii8 LAt 11 5%
BT, THR. BEGTR. RILER. WMEREXH
MR MME R AL 23y 2R 3 IEA DS (P<0.01). T
LAY B, DPPH H HIEGERRAE LR & %=
5 (P=0.05) 5 ABTS' H HEi5FREE )1 SET8EL . o
MERR . RBER . AR R W AL S B AR
FHK (P<<0.01) ; FRAP L4 AL AE /7 S5 BEER ok |

BHIE . MR AL AR SRR IEADE (P<0.0D).
1X 3% BF 7 AR R Ui 2 1 B DO R HE B AT PR R R
BMAEMRAERE TR, TER. SEER. RILK
R ONRERHR. MRS, 10N
T HR R R AT T 1 SRR Iy S O UL BT SR .
MERR . R MR R M RANL A, I SR
SE A T B U P R DR A S M 1) SR Iy 2R R 2
B, WA E BRI TG R AR E i A
—EMEEFMED, TS B TR R B ok s
Fo KT HBIER, —USrfrs bk sikiE 75 Rin
R B (R AT 1, AR A 25 2 0 45 7 B K P R
1 il fiF 7 ¥ DPPH H HH 575 B 28 =18 95.02%, H 25
S T A SIS BTN ) 2 R U S Wy B UAE i) DPPH
H ISR A /1 (205272 ug TE-g', HHIEHBRE
N 80.72%) FIEMELE AR HGK M) DPPH H 575k
/1 (1996.89 g TE-g', H HIEFHERREN 78.52%),
DPPH H M &GRS ME Z 57 — 7 vl fE 2V T 75
B 2 mMmEMmEEEALEHN ENER, B—F
T, R A S R MRS TR AR S
BAPAMEER Z AR B, R, sk
TEVETE SR, HhAl, W iE s S R 9 B R R
WA DPPH- . -OH 1 -0, i B2 5371 N 83.76%-
52.05% #1 76.88%, DPPH [ H & (135 b6 14 5 A 5206
Firim &5 R4k

a i Sy
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Fig.2 Antioxidant activity of polyphenols in highland barley and
its fermentation spent at different fermentation durations

7 : (a) DPPH A Wik iF R4t /; (b) ABTS A ke
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Fig.3 Correlation analysis between antioxidant activity and

polyphenols of highland barley and its fermentation
spent extract
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AME, BRNMEmMPEEEEES R
My & BRIy W R (R 2E 2 DD AR O, 7 R A i 25 T
BRI e AL TS T B SR T 45 G IR UK, ERE)
i 9 T3 55 25 Py L VAR 2 L At i T2 40 1 VP e i O L
A5 DPPH. ABTS' H 535 B #8 ) Al FRAP it
JRRETT
24 FRRELIEHE L BRI I E B

Bl 4 FI5R 5 7 BRANIGRE 22 B B S0 Ao 400 B 3 1 )
EAR, WEFTR, MTERE, A 10 d PR
(45 AT P A FE BTG Y 12.30~14.84 mm, J&
T FE UM IR, F A B EBGRRE 4 B R AR
N 16.12~37.78 mm, J& T = EBUSMHIER ; &
B AN VE VE T Re 5 7 BRIRE 2 My b B A B LR IR
gl Aa P, Xt T R, Bra AR BOR K
01 P8l B 4% Y0 BB AE 10.84~15.55 mm W, J& T
ERINHIVE o X EEAFIRE AR BUR, R 5 & 140
WS TR i R, LU B W 5 45 A T 4 BV ) 411 1 e
43 5% %) 36.56 mm Al 37.78 mm, MIC Al MFC #J 4
AR (1.56 F13.13 mg-mL™), X5 2 5 i3 di4E H
BT HARL . [FI, R R i E e VR
Mo I AMZE, e 5 1 R 4 T $ LV 1 00 o P 4 Sl R
1555 mm M1 13.07 mm, MIC Il MEC Jy 1.56
3.3 mg-mL", RIS 2 By B 0 i ot 2 B
H 5 S S B AE = B R TS R R IEAE G

xof LU B I A AR R S A I AR O, R Sk
R R 10 d = HE 20 d TEDRE TR 25 10 7 2 1 )
R T L4, 1= 30 d AR, 45480
PR B T 50y, et T2 A s, e
Wy b5 56 Wy RS P A 2, (L 2 T 110 400 B 91 s
Ko G, AWEEAR R, I8 o T A A 2 i
IR, MIC 2R (LG 7E 1.56~6.25 mg-mL"
Z I, BREm AR sh, MR R R s
R RS B . B Say Sb BN E R K&
LR (0 Ui 5 My AR 85 - T 4R BT P 4000 B i 1k 5 T 2K )
JRZ MR R, BRI, R R L TP R I 25 My A 4
AR EEBGR A, 2 T A TR F A B R B
SN (P<<0.05). fEUFEEHREGE T, X E & H
HVEMES T EHR. NEGR. AEFCR. B R
R EREZE MR (P<0.01), XF 2 2 &)
HHRETFRMT &R EMREZE EMRX (P<0.01),
M AE 25 & M $E BOR . X 75 8% 18 1 #0005 1 5 % &
TR ABA TR A R 5 AR 3 A 3 IE A G
(P<<0.01), X2 R A4 s PR S e iR . R 3 3=
MRz RN L 25 Py 2R OE 35 IEAH DG (P<<0.01). XK
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HEMR. BHR. MR, WE TR RIEWE
IR BRI SRR, A 45 & ISR BOR P, R TR,
WAEIR. MR HRE. WHER. B WL
BN L1 2Rk A 0 R 3 P AT B B TR, T R
REEERY AR AT KB S, AU SRR
R MBI E, B drox A RO A AR R U T R S B
7 R AR I 100% Y, T K X A LR 5 kG
o B 2% TR 5 I ) R PR VR 45 0 T ) RE A R A
FUB Rl SR ST v A e At e ™ A T R 4 ) A
FAP, BB R AR A 2 0 AR B ik ) S T 2R
iz " pehh, ARFRERS T T &R & rE

THEB &b PR R 8 1 MIC 4 5108
1.37. 0.98 f1 1.95 mg'mL", MFC 4%} 1.56. 0.98
A1 2.15 mgemL " B, i A S 06 W 15 25 K8 14 9% 5 I A £
A PEHGR B AN 8 1) MIC #°24 1.56 mgmL ',
MFC #7249 3.13 mg-mL ", 1 Ph iR B 2 5 1 75 AR Rl
R EE, ISR, T RRTRE 2 My i 40 B s
B, X AT RS SRR R 2 R R e 2
T30 B8 ML B (R0 1 22 AN AR IR 8 SO0 i 1 B R
EIEE PR R S

CRATI R, TR 22 M 0 10 BT S B AT
ML, HEmSEMB R AR, SRS E

S FF B gy =My R B AT A v W R A T R 4%
ARG MBEMENIEER, AR, TEH. &
Frlrs FEE M0 S 22 1K MIC 2390004 1.56. 1.56 Al
2.15mgmL"', MFC 434 1.95, 1.95 1 2.34 mg:mL" ;

ZHEI I i 5

%5 BRREARREEPEESBMESNE

Table 5 Antifyungal activity of polyphenols in highland barley and its fermentation spent at different fermentation durations

SRy

+
Zie

i PURMAE ISR AL, Al PCR R, AR
TR 20 M B BT P 1 v i 1k A A T
oy 32 HCIRU S HL At A T 300 T A 42
Wt F A B i ) 7 R R A A

gl

4 E (Penicillium )

2 E (Aspergillus niger)

RIEA 5 A7 — —
B B s OBy B B LBy

7% B /mm 25.93 +0.45° 12.30 £ 0.26° 12.17 £0.31° 10.84 £ 0.50°
12 MIC/(mg-mL™) 6.25 25.00 6.25 6.25
MFC/(mg-mL") 12.50 50.00 12.50 12.50

37 8 B /mm 27.78 £0.92° 13.98 +0.33¢ 12.63 +0.39% 11.29 + (.83
kA MIC/(mg-mL™) 6.25 25.00 6.25 3.13
MFC/(mg-mL") 12.50 50.00 6.25 6.25

7 H B /mm 30.26 £ 0.63° 14.84 +0.50° 13.07 £0.15° 11.74 £ 0.38™
—4510d MIC/(mg-mL") 3.13 12.50 3.13 3.13
MFC/(mg-mL ") 6.25 25.00 6.25 6.25

37 B /mm 32.74£0.89° 16.12£0.23° 15.41 £ 0.45° 12.61 £ 0.39%
=46204d MIC/(mg-mL™) 3.13 12.50 3.13 1.56
MEC/(mg-mL™) 6.25 12.50 3.13 3.13

7 B /mm 30.63 £ 0.70° 32.59 £0.66° 14.01 £0.26 12.14£0.31™
=46304d MIC/(mg-mL™) 3.13 3.13 3.13 1.56
MFC/(mg-mL ") 6.25 6.25 6.25 3.13

37 B /mm 36.56 +0.53° 37.78 £0.73° 15.55+0.29° 13.07+0.21°
FAE MIC/(mg-mL™) 1.56 1.56 1.56 1.56
MFC/(mg-mL") 3.13 3.13 3.13 3.13

E: AP RRNBFERFARAREEZFEE (P<0.05).
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