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Abstract: The effects of ultrasound irradiation were studied on the
phenolic compounds, color and hydroxyl radical scavenging ability of
black rice wine. The results showed that the total content of
phenolic, flavonoids, anthocyanins and the scavenging capacity of
hydroxyl radical for the black rice wine decreased after ultrasonic
treatment, while the brightness (L * ), redness (a* ) and
yellowness (b * ) of wine color had some certain increasing. Further-
more, the total anthocyanins content highly correlated with the color
of a * in the black rice wine under the ultrasound irradiation, which
suggests that the total anthocyanins may contribute to the redness of

the black rice wine. In addition, the scavenging ability on hydroxyl
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radical was in accordance with the changes of flavonoids and anthocy-
anins for the black rice wine. Moreover, some of the parameters in
the ultrasonically treated wine coincide with the changing trend of the
wine aged by convention method. suggesting that ultrasound can ac-
celerate the ageing of black rice wine in a certain extent.
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Figure 1  Effect of ultrasonic power on total phenolics, fla-

vonoids and anthocyanins content
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Table 1 Effect of ultrasonic power on L* , a”, b* of black
rice wine
TR /W L~ a” b
JE I 17.94+0.41°  41.1340.20° 6.54+0.39°
120 28.0440.06° 53.4340.14 17.2940.21%
180 28.2540.21° 53.6140.58" 18.52+0.79°
240 28.5540.39° 54.6340.65¢ 19.62+0.61°
300 25.04+0.15¢ 51.0140.064 15.17+£0.80¢

TR — A EUR G A F FEE F R e P<<0.05 K FEEE EES,

FEAR 300 W BF AL L a0 di/h

FIT DPS Ge 384X A 6] 75 2 3240 3l AL P By 2
Bl L™ a™ \b" [ HE G HEAT 20 07, 5 R L3R 2, MAE K
FBUIGFHE =0.05 B ,r=0.878 3, Ktk , i 75 Ty 15 L
R A A, BRI —0.899 3 MAEG R SR SH
FELLEME o Wl BAIE(—0.882 8), HBA L Ha* 0",
a5 o7 Z A BB OC, RS 0.994 9,0.992 3,
0.994 7., 6 WA RF 5 HE 5 21 (0 (8 R 90 (0 (i 22 3 A S e
2.1.3  HHAEREEI MR HE 2B R E R
B4R T B B 0 B8 0 A TR R R R T e i A
IR E WA OGP . L5 PR AT RE R A 7 AL S TG b R
Pl AL R S5 o0 s b DT A T A A B D A X s . 5
JECR AR G B P AR 240 WO L TSR B B 3R AE S A TR O
155 HAth 8 75 Ty 3 A0 B IR AT B AR AL, P RE S SR L A
RS AR A O BB MLEG f Tk — B 5.

1

40
35
30

JRtig 120 180 240 300

A R

Ultrasonic power/W

AV FEE RS ES LA

Figure 2 Effect of ultrasonic power on free radical
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Table 2 Correlation between the phenolic compounds and L * ,a ™ ,b"

of black rice wine

ik RBBEE BEMSE BAETRSR L* a* b
IR —0.3379  —0.899 3* —0.848 2 0.646 4 0.716 9 0.706 9
S 0.064 9 0.7489  —0.7839  —0.767 1  —0.708 1
S 0.6640  —0.2703  —0.3652  —0.342 0
BAEHFRE —0.8390  —0.8828* —0.8429
L~ 0.994 9~ 0.992 3*
a* 0.994 7+

T % RIRTE P< 0.05 /K P FAATE B E M2 5



AR

2016 4% 12 49

22 BEMEMNEXAETBEAYR.AERAELEN
=]
2.2.1 BrRYEAL BE 3 A H, KR FEEE SRR T,
PR h ST B R AL H R A B A AR Hoh o
80 kHz i 7 b B R AR b4 o W b L T % R AIG 2,14 26, A
WA E RS R MIBEAET 1760 16.08% ., — Bk
Uk, A A A PR A B 3 BT A A SR
SR L S s o A K R R R T S s Ak R T B I 1 e )
RS S, s b B30 UK 5 5 X W ST Y R A R R e
A B T 80 kHz &4 F i s 44 5 & 4 il B b — 5%,
BIVAE A — A F A 000 3R A, FE R I s b3 B ) 3k 3 3R Kl
CBIED . BEAMT 55 R0 AH B A A B L T8 7 (. R A
A TR {5 45 kHz #1100 kHz 48 1,80 kHz T 4/,
LA 80 kHz T A J sk A~ o 4% 401 3 o5 B0 5 132 30 de HE A R AL
X5 B0 F RO % BV P R A B 4 R AR — 3L
2.2.2 BEAME  HiER 3 ATA: 5 oK 4 40 T ORI A [, 4b
S L wa” b {EY 5 300 (FAS 7] 55 258 4k P 1o 7 22
BT N VN RE G D MY S AR & R R ERES Y e
SR (S [ 75 R AL B RE LY ot b7 AL IE AR
2%,

A5 AS [ 75 A SR B R P R R L vat b i
ARSI 25 SR WL 4. EHT G R B BHH @ =0.05 Y,
r=0.950 0, M ME &5 b 2 r=—0.961 6, W77 1
@A EVE BAEHF ZE RS LR o RIS R B0k
—0.987 4 F1—0.984 5, UL W B A6 75 £ & W 5 BOKRWE 1 52 E
AL A0 A} 1] A5 B S AR St B4, L Sa ™ tfe 78 B B AR 6

5 850r ——HMH —=—REE ——BAHFER 85 ~
=i
il &0
o= g5 75 S
1= — 0w G
ﬁ% EL 70 ‘Eﬁﬁg
S - 700 S
2L 65 o
(2 =650 =
= 60 =
)D.
"j% 600 55 =
- (=]
£ 550 50 ©
Jtiy 45 80 100

Ultrasonic frequencies/kHz
B3 BERESER . EFXA ERLFEFLZNYR
Figure 3 Effect of ultrasonic frequencies on total phenolics,

flavonoids. and anthocyanins content
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Table 3 Effect of ultrasonic frequencies on L*, a”, b" of

black rice wine

7 A2/ kH 2 L a” b
JE 17.94+0.41% 41.1340.20° 6.54+0.39¢
45 24.44+0.37" 50.2340.64>  13.56+2.06"
80 24.52+0.35" 50.48+0.81"  14.62+2.22°
100 25.04+0.15° 51.0140.06>  15.1740.80"
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Figure 4 Effect of ultrasonic frequencies on free radical

scavenging activity
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Table 4 Correlation between the phenolic compounds and L* , a” , b" of black rice wine
=L AWEE BEmSE SATRIE L~ a* b*

L R —0.762 8 —0.786 1 —0.900 2 0.887 2 0.886 5 0.893 5

M A 0.412 6 0.825 2 —0.903 8 —0.911 1 —0.961 6"
BB 0.8528  —0.7594  —0.7483  —0.5122
BAEH R & —0.987 4* —0.984 5* —0.852 1

L 0.999 8~ 0.909 2

a 0.915 4

T % FRTE P< 0.05 KV FAETE B M2 5.



F2EFE 128

SR 4 A < I A BT PROR TR v S 5 LB e SR A T S

< 850r B =R e MAEEHE 85 ~
< =
S 800 $30 .
g = &
<HI[ é} 75 é[m
==~ 750 K
E=- Z 41
- 70 = 4
2 5 - 700 -
w8 65 i
I S
&3 60 =
e =
= 600 855 =
‘5 =)
= 550 - L L L I 50 =
I 20 40 60 80 100
feibating |

Ultrasonic time/min
Bo REESEH EXW ELFLELEZTHH A
Figure 5 Effect of ultrasonic time on total phenolics. fla-

vonoids and anthocyanins content
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Table 5 Effect of ultrasonic time on L ", a”, b" of black
rice wine
A B [E] / min L~ a”* b*
JRE 17.9440.41 41.1340.20* 6.547+0.39*
20 25.0440.15° 51.0140.06° 15.1740.80"
40 25.7440.30° 50.8640.86" 13.87+2.27%
60 24.5840.25° 49.9740.47"¢ 13.03£0.91b¢
80 24.5540.36° 49.8640.78¢ 13.01+2.38%
100 24.86+5.58P 46.9040.65¢ 11.08£2.044
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Table 6 Correlation between the phenolic compounds and L *, a*, 6" of black rice wine

=L BWmEE BEmsE BEERERgR L~ a* b

# A R [A] —0.733 3 —0.030 3 —0.594 2 0.590 1 0.344 1 0.270 4
STy A 0.419 3 0.787 3 —0.837 6 —0.686 4 —0.654 3
T 0.448 8  —0.5016  —0.3808  —0.493 0
BAEHERG W —0.9411* —0.916 1* —0.917 4~
L 0.931 0% 0.912 2~
a’ 0.987 0~
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Figure 6 Effect of ultrasonic time on free radical
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