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) C ) °
1.2
DP-800
; ; 4161
Brown ; Milli<Q Advantage A10
Millipore ; WAY-2S
; FE20 PH -
( ) ; TUA901
: UniCen MR
Herolab ; Color 15 Gretag
Macbhech : Ultimate 3000
ThermoFisher 1 BT224S
C ) o
1.3
1.3.1 ( )
(
) . Brown
80
1.3.2
1.3.2.1
17
6 cm
12 cm
( 1) .

- 32.5cm -
o
1
R SRRt
R U PR KPP
R
e —— R
IS ettt hasanet 5 EI
1
Fig. 1 Schematic diagram of ultrasonic irradiation
at 25 kHz
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(2) £ 160.320.480.640.800 W ( 3)
£50.100.150.250 mL; ( 4)
o 3
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I 00D AND FERMENTATION INDUSTRIES

1 min 4 mL 95%
o 32 C 24 h 4 C 10 000 r/min
o 1 mL 15 min 420 nm
o <6M A4200
o 1.3.7.4 (Ago)
1.3.3.4 16 . 5
N N . mL 4 C 8 000 r/min
( sterilizing rate SR) 10 min 660 nm
(1) o Ageo o
SR/% = No = Ng % 100 (1) 1.3.8 (‘ascorbic acid; Vc)
N ’ SHINODA = .
e ( ’ ( high performance liquid chromatogra—
N N ) CFU/mL; Ny: ] .
phy HPLC) o : : Waters Cq
( X X X (250 mm x4.6 mm 5 pm Dionex) ; ;
) CFU/mLo.
L34 0. 05 mol/LKH,PO,( H,PO, pH 3.5); (1.0
T mL/min; 1 245 nm; 130 °C;
GB/T8210—2011 ( »
s 25 uLo
o 25
Ve : 5 mg Ve
mL 250 mL o
1 g/L 250 mL 20 mg/L
10 mL 150 mL 1% 2~3 &
30 0.22 pm o
; 0.10.20.30.40.60.80.100 pL
1.3.5 pH )
P V. 1.
- FE20 pH o
: 1 mL
1.3.6
" 1 g/1 000 mL 5 mL, 4 C
GB/T8210—2011 » . .
10 000 r/min 10 min 0.22
20 C
m o
L3 V¢ ( mg/100 mL ) o
1.3.7.1 1 V.
Color 15 L va" b Table 1 Equations and correlation coefficients of V.
P Ve /pg
1.3.7.2 0 0
.. 0.2 7.067 1
L va b 0.4 14.218 4
(AE) . AE 0.6 21.344 1
AE : 0.8 28.564 1
1.2 42.701 9
(0~0.5) . (0.5 ~1.5) . L6 56.823 4
(1.5~3) . (3.0~6.0) . (6.0 ~ 2 70.985 5
12. 0) . ( 12.0 ) ¥y =0.028 2x -0. 000 9
20 . R? 1
AE = (L' =Ly)" +(d —ay)" + (b —b)" (2) 1.3.9
1.3.7.3 (Apo) Folin-Ciocalteu 23 o
MEYDAV . . 10 000 r/min 20 min
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500 wL. 25 mL
10 mL. 0.5 mL 2 mol/L Foline-phenol
5 min 5 mL 5 g/100 mL
Na, CO, 25 mL
30 min 760 nm o
500 pL
50 mg 25 mL 2 mg/mL
o 0.20.40.80.
100 pL 25 ml
10 mL, 0.5 mL 2 mol/L Foline-phenol
5 min 5 mL 5
g/100 mL.  Na,CO, 25 mL
30 min 760 nm o
760 nm
Ty =328.38x
+1. 115 8( R* =0. 995)
( mg GAE/100 ml) .
1.3.10
1.3.10.1 DPPH
17 .
39 mg DPPH 100 mL
0.1 mmol/L DPPH o
10 000 r/min 20 min 50 L
1.95 mL DPPH( 0. I mmol/L)
10 min 517 nm
A 50 pL
A . DPPH
DPPH /o =4 : x 100 (3)
1.3.10.2 ( ferricreducing antioxi—

dant power FRAP)

17

10 000 r/min 20 min o
50 pL 2.45 mL FRAP
30 min 593 nm
o 50 pL
o FRAP :0.1 mol/L
(pH 3.6) : 10 mmol/L TPTZ( 40

mmol /L. HCI) : 20 mmol/LFeCl, =10 : 1 : 1( HCI
) o

FRAP Trolox
100 mg 250 mL 400
mg/L o 0.25.50.
75100 pL Trolox 100
wL 4.9 mL FRAP 30
min 593 nm o 593 nm
Trolox
FRAP ©y =29.802x —4.106 2( R
=0.997) Trolox ( mg TEAC/
100 mL)
1.4
SPSS 20. 0
(xx5s) o Duncan
P <0.05 P <0.01 o
Origin 8. 6 Excel 2013 o
2
2.1
2.1.1
A ) 4
(P<
0.01) .
20
40 C
30 C 30 C 4. 44%
14.28% 18.93%
CHENG
15
30 C 40 C
66. 45% N
85.71%  95.37% 30 C 5
o 3
o G N
24
2.1.2
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3 o
31
(P <0.05) - OH
BHAT 7%
30
3
Table 3 Effect of different sterilization methods on the optical properties in mandarin juice
AL" Ad” Ab” AE Ao Age0

-0.94 0. 36" -0.16 0. 11° 0.58 +0.24" 1.20 0. 11° 0.08 0. 04* 0.01 £0.01"

1.27 +0. 05° 0.42 +£0. 40" 3.37 0. 83 3.98 +0. 81° 0.08 £0.01° 0.38 +£0.01°

(P<0.05) .
2.3.3
Ve B,
Veo N DPPH
N N N 9.7%
? « OH
Ve *
4 36
V. 0,
Ve

4

Table 4 Effect of different sterilization methods on bioactive compounds and antioxidant capacity in mandarin juice

V¢/ mg -+ (100 mL) !

/ mg+ (100 mL) ~!

DPPH/%

FRAP/ mg * (100 mL) ~!

25.314 +0. 439"
26. 633 +0. 099°

25.837 0. 186"
26.723 £0. 139°

51.199 +1. 342"
56. 144 £1.271°

17.113 +1.011*
18. 588 +0. 147"

30 min N

(P<0.05) .

40 C

S

275.263.3 W

3
15.37.3. 18 min
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720 W

99.29% +100%

mL) o

50 C
150 mL 40min \
99.43% .
99. 65%
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Effect of ultrasound treatment on microbial inactivation and mandarin

( Citrus unshiu) juice quality at 25 kHz based on sonochemistry

LI Nan-nan ZHANG Zhen

LI Shen MA Ya-gin

( Citrus Research Institute Southwest University National Citrus Engineering

Research Center Chongging 400712 China)

ABSTRACT The effect of ultrasound with 25 kHz frequency on inactivation of characteristic microorganism ( germs

mold yeast coliform) and quality of mandarin ( Citrus unshiu) juice was systematically studied. The results showed

that ultrasonic time ultrasonic temperature and ultrasonic power had highly significant effects ( P <0.01) on microbi-

al inactivation in mandarin juice based on singlefactor experiment. The optimum ultrasonic sterilization condition was

treatment with 720 W of ultrasonic power at 50 °C for 40 min. The effects of pasteurization and ultrasound on the qual-

ity of mandarin juice were comparatively analyzed. The yields of sugar and acids in juice treated by ultrasound showed

non-significant changes ( P >0.05) . The yields of ascorbic acid and total phenolics as well as antioxidant capacity

in mandarin juice were higher ( P <0. 05) after ultrasonic treatment compared with pasteurization. The results exhibi—

ted that low frequent ultrasound had a potential effect on the improvements of qualities of mandarin juice.
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