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prolong the shelf life of fresh cut fruits and vegetables, the industrial waste

residue of buckwheat bran was used_asaw matefials to extract flavonoids by ultrasonic-assisted alcohol dissolution method. The extraction
process was as follows: ethanol 70% (volume fraction), the extraction temperature 50°C, the ratio of material to liquid 1: 40 (m/V) The ultrasonic
frequency was 2500 Hz and the extraction time was 40 min. The yield of flavonoids in buckwheat bran was 29.3 mg/g. The bacteriostatic effect

of buckwheat bran flavonoids on the two kinds:spoilages of fresh fruits and vegetables was studied, the results showed that the minimum

inhibitory concentration (MIC) kwheat bran flavonoids on Escherichia coli and Pseudomonas fluorescens were 0.595 and 1.19 mg/mL,

respectively. Thé minimal bactericida centration (MBC) of Escherichia coli and Pseudomonas fluorescens were 1.19 and 2.38 mg/mL,

respectively.
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simple operation, and low-cost.

e ‘acted flavonoids were mixed with chitosan and Freeze-dried to prepare composite membrane. The reparation process was

id-chitosan ratio.27%, and glycerol-chitosan ratio 1: 3. The composite film had a good antibacterial effect and was safe,
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Table 1 Extraction of crude flavonoids

Cﬁ%m/zﬁﬂﬂﬁ@ﬁ&&ﬁ’]ﬁﬂb, e R, B
5

1% 2% 3% FHa
BN 0.449 0.530 0.531 0.503
#JE/(mg/mL) 0.998 1.179 1.181 1.119

222 HEHRG AL

23k 24 h WAt s, WRARTEE, AB-8 KALIK
B IR A ik s o, i e eI 120 mL. SEEY
10 mL 4TI PR B AR HEMI RO R, S5 Rk 2.
W B2 9 36.39%, FERRHEA 16.71%.
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Table 2 Purification of crude flavonoids

TR R R R & K/ (mg/mL) FRBOR BN fER R K (mg/mL)
1% 0.254 0.564 0.058 0.064
2% 0.364 0.809 0.065 0.072
3% 0.343 0.762 0.062 0.068
P A 0.320 0.712 0.062 0.068

223 EHEAGIRYSE

S BN 7R, MIFIRATR IR EE 0.098,
THREAS IR AR E N 1.085 mg/mL, 7K
WS IR VRN 30%IH 2.8 . ASHIE 5T 5 s ek
PR IERIARAL,  ZETR A SR PR BCR IR, (RIS
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Table 3 The antibacterial effect of different amount of bacteria

FHEAEACS 37 E B A2/ mm 70% LB = & <+ BB 47 i B /mm
(ESENE 7 F¥){E/mm
1 2 3
20.60 18.52 19.82 -
20 uL XA 20.80 19.00 19.10 19.57£1.15 -
21.00 17.52 19.74 -
19.26 18.22 18.50 -
100 uL XMATH 18.00 17.60 18.36 18.31:£0.59 -
19.10 17.52 18.22 -
19.92 22.66 22.36 -
20 uL 3% bAR IO 18.92 19.52 19.12 19.65+2.12 L ey
20.72 17.56 16.04 -
16.64 13.94 13.74 -
50 uL % KABFIH 15.50 14.52 10.54 13estigr -
12.44 13.58 12.22 y -
11.00 22.54 28.04 -
100 uL R AAREFOH 13.84 15.22 16.86 17.28+5.05 -
15.64 16.48 1592, ;
10.84 9.82 10‘ & -
I mL RAMRETEE 12.16 1124 1036 10.59+0.8 ;
9.62 10.94 9.62 -
E: OO RTRAMAE.
HERHIERR
Table 4 The annb& of different amounts of bacteria
AKX E R RIAEMIY @ﬁ(w( P 3448 /mm 7% @ % B /mm 30% Z. B2 R 37 1 B /mm
10.72 11.52 - -
20 uL XMATH 12.00 12.06 11.58+0.62 _ -
74 20.00 - -
20. 2222 23.16+2.60 - -
23.98 26.28 - -
26.56 21.88 - -
100 uL 3% M5 256 H 15.42 15.16 18.75+4.56 - -
15.94 17.56 - -
200 pL 3 AR T 72 788 ) )
15.44 16.54 16.43+0.95 - -
15.50 16.08 - -
13.38 12.16 - -
400 pL & RARETOH 10.78 1122 11.89+1.15 - -

E O RTAMHAE,
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SRR, IR AT % 60 mLILBE;FEFE A4y 241 mRBEEAERE Hik
AN 20 WL KT B RN e AR B T T Y P 01 1 Pl AR B e SR BB AN B R 3R 6. MFRH AT A,
o SIOITRE AR B e % 25 R I 7 YRR B R BGR IR P55 1) 5 SRR 0 B R AR o (4 A FH B ze ize
HATIRYE, WIS RS, SRR IR AR KX RIGHF B AR, Ui 7 SRS AS RIFR
RS N 30%, [HEXHHRFLE 70% ZBEHCN 30% 2 ANE AHSCR A 2 5. BTSRRI ZE 25 NP1
B DCIRSEEAN T HEBRERSTE RN LI R, K8 AR EII S 5o SN I B/ NI R AR B 5 A B P b
IR RIS E T 4 "CUKAR 4 h, A/ NFLA R FFADG,  KIIR A B (1) e/ NV R VR PR 5 e R FE 5
WY, 4 WG R FRAEE T 24 h, (HWE 4 BEXS KI5 A B A e 038U - JAIEE, S0 T KA B
Ha gL, 30% KGR A B o i BRI SEES Kbt Bl RN T s $0 5 f
B0 T O R R TR, SRR Hi&aT-1rgz, JLF8E Z0; Wﬁ
60 mLIJLBWAMAE; FRIEEEN 50 LGB EE, 4 Ui, A TR

A R Ko 2.5%K58 MR i

232 MICAMBCH & TR PICVFRI R, R R, AU F

5 FEIREEIR NMIERE MIC). SNRERE (MBC) W, H2s PR KRIBa e, ORISR PGS PR R 50 1R (1)
Table 5 The MIC and MBC of flavonoids in buckwheat bran i‘ﬂ]%?ﬂ(%%‘llﬁﬁ?ﬁ’] 2.5% 117 SR AN T T P S A A

. FERR FERR < BF)- 70 SR AE SRAE B bb T ik
' (MIC)(mg/mL)  (MBC)/(mg/mL) T Eﬂ—*ﬁx FIRC L A SR SR 7. SRR ML
KIAF 0.595 1.190 BT 45 PERA «rﬁsznﬂ%uum&aé%@@m

% AR L IE 1.190 2.380 ykk%@%ﬂk%ﬂ@ﬁ’] 5 25T SEBE I B R R T4l

BEONIRATERIRCRA G ML, R A EAMEIEAT TR, TR - SRR A ﬂ&?ﬁ’]i‘ﬁ%i&%m%ﬁ@ﬂi‘fﬂl
MIC J MBC HJMllE, SERZERINE 5. fkhn RERMPIfE 2, HIRE AN B BEAXS T 7 M
FRFHR 7 BRSSP KA o T B e VBN 5 ) S VT G PP N 7L L IO E L]
PG AP TR RE JJ 58, S AR BRI BIRA 3 T>4 T>1 552 55 R BB AR A T
G352 0.595 mg/mL A1 1.190 mginL. W KBAFEA RN 1 5>3 552 9>4 5. LZAHEMME, &
PR AR TE R BEVREE (MBC)O A 1.190 mg/mL F 3 S IRA RN B 53 S0 (1) ELAEN 27%

% 6 TEIREFREHHIIESR
Table 6 Theantibacterial effect of different concentrations of chitosan

ﬁ\ 1% BB AR 15S%EREBEBR LR 2%RBEHEB LR  25% ARG R LA
Ay 52

/mm /mm /mm
% 14.11+0.77 15.37+0.56 15.23+1.03 15.25+0.45
_{7’5{?& 41.51+4.03 33.22+2.26 35.57+11.77 38.55+5.13
xR 7 AR-ERENEREEAIIER

Table 7 The antibacterial effect of different flavonoids-chitosan ratios

B E N IUPT AR 1 FiRAR 2 FRAR 3 FRAR 4 ZRA
¥ BRI 11.77+0.13 11.95+0.24 11.65+0.04 12.51+0.69
. Rk 28.58+1.41 27.97+2.13 34.53+1.30 31.10£1.70
AR TR A 12.85+0.81 12.47+0.55 12.12+0.08 12.61+0.52
30% LB
HERFRIUR 13.24+1.75 13.37+0.24 13.12+1.05 12.04+0.54
I R 36.58+2.28 33.58+1.89 33.80+1.35 32.47+1.39
TR A 17.19+3.30 17.86+3.71 17.1240.65 17.37+1.20
30% LBE

VE: 1~4 FHER- R RAR AR A 9%, 18%. 27%F 36%; “-7 R TAATHE.
124



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.11

243 JHEFBAH RAAERIE

SRR FR ) e SR A o) A R L Y
Wil IIANIBAEF, AMAT LR D IS sm B, 1 H.
REMSIE A AE 2R, JEHREGIE BRI U R R
AR BT TS A R RORS R A /s HL 249
AR RN, HmEREA SR ERZ, AR LA
HHAERBATR], PP TSR H IR IR A R
s (Anf 2). 59K, 1. 2 SEGRECRK, 4. 5
SHEEA G, (B, N aEEN, 3 5mE.
MRS ARG B, B H I S5e BRI LUE N 1:3 B3RS
ﬁl@ﬁiﬂ;‘é*ﬁ*ﬂr%&%ﬁ%o

.....

& 2 FEIEHIRIRER

Fig.2 Effects of different amounts of glycerol on film formation
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