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Effects of different drying methods on the quality and antioxidant

activity of seedless purple grape
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antioxidant properties of seedless purple grapes were investigated in
this study. Four different drying techniques including natural drying,
hot-air drying, drying in the shade and vacuum freeze drying was
used to dry fresh seedless purple grapes. Moreover, the total sugar,
vitamin C, total

reducing sugar, fructose glucose, total acid,

phenol, total phenolics, total flavonoid, total flavanols,
anthocyanins and sensory indicators, antioxidant capacity were detec-
ted, in order to compare the effects of different drying methods. The
results showed that different drying methods obviously influenced the
quality and antioxidant properties of the seedless purple grapes. The
time of vacuum freeze drying and hot-air drying were found to be the
shortest, 3.5 days and 3 days respectively. Drying in the shade
needed the longest time, lasting for 35 days. The total sugar content,
total acid content, total phenolic, total flavonoids, total flavanols
and anthocyanins of vacuum freeze drying were significantly higher
than those of other drying methods, and the antioxidant capacity was
also strongest. The correlation analysis showed that the content of
phenols was related to the antioxidant capacity. In combination, vac-
uum freeze-drying was suitable for the drying of non-nuclear purple
grapes, and could retain its nutritional and antioxidant content, and
the strong antioxidant activity better. Therefore, it could be used as a

suitable drying method of purple grapes.
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PR MER B bR ZRE FR W 908 vt K A 1
PR O A T R W ik 1826 ~21% . A
Tek w0 T sl R A RO L T
Mo RS I B R A A B A T R B

AT RN FEIN TR Z — KR T 65,
o O E TR R AR ok ek TR VAR o= 1= 5 i e e ol s 6
KU, DS RUIM Y TR 2R A s v A4
B 4 A 7 6 S P AR S

Hur, TR E FERAARY T W T 5L 5 T 1
T DL T LA R R TR SF AR TR R . 247K
SR AN A S A HE TR TZ RV E 2 % R T 1
FLBRSRAURE Sy mi I TR TR, TRESEdA
SR T A T M8 R0 A XURE I8 T B o 7 66 T A% 55 A 45 #E AT T
P WF G TOA SR T T R e B g ) 2 R R T TR
J7 Ot S A R . K R A AR B ST T G R 1R A KT
Sl B e S S PR AR L . SR . B AT OC T AR A LT
T IR AR R R s Y VR TR X IO A% 2R R A T R R
O3 R L AP SR TE MRS R AR E . B AR G
T A 4 AT T 2R T A 5 A T A T 4R A T
WIS, 8 75 R To A% S A 0 e £ G 1y T4 T2 4R e
WK .

1 #eHS 5%
1.1 &

B ICAZ SR WK T S B RS AL B g, A
RLTHEEBETEY & =N 18% ~20%, FKRE A (79.14+
0.16) % , 5 H 42K (15.0590.529) mm, £ JF H (20,622 +
1.071) mm,

1.2 REAE
12,1 FESIEE UK EE<IS NN THRA S,

(1) M2 K T8 A% %8 70 %5 72 FHOG T et 5 Gl B 25 ~
40 °C), T E 24 20 d,

@ B\T:- LA LRERE T, TR
2435 d,

(3) FAD M < TOAK 52 2 8 T HOXT AR P (50 °C
R 1 m/s), T2 3 d,

(4) FL78 Vo VR T « % T A% 5870 4 20 25 V2 R TR A4 o
(—41 °C .31 Pa), T4% 3.5 d.
1.2.2 TREHRPAAARBIR M H & MEFHARI 3.00 ¢
AT O [7) J7 vk Ah 3 JEA% 28 45 %) 1 30 mL 2 Ak 1Y i WK
(1 mol/L HCl—H /K KB 10 80 1 19), #E 100 W,
25 C M TFBARBRI 30 min, 85 8 000X g4 C &L
15 min, Y& B E 2 K, &R IO .
1.3 MEHZE
13,1 GAR BRH R

(1) AW . GB/T 12456—2008 47,

(2) MW # GB/T 5009.8—2003 7.
1.3.2 AR R I8 OB A I

(1) FHEWE B GB/T 222212008 $h47.
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(2) ¥ 5% 3t GB/T 5009.7—2003 $47 .

1.3.3 Ve ElE RAMELEE, 43U 100 g
TR ERHE TEPITAEMEYT Ve 2w B RR, B A0H
mg/100 g,

1.3.4 BB ENE A G RRDT . 45100 g
TREBH TR SHEEYTRE TRE SRR BN
mg/100 g,

1.3.5 BEEEENE SRAZSMAHSOLERM ., 4
RUVEE 100 ¢ TR EEH TEDSAEMY T T 2wk
/NS By mg/100 g,

1.3.6  BEELERESENE  RA P-DMACA-ERRIET™ . 45
KU 100 g TR EWH TRPSAEHYTILERZ
R AL mg/100 g,

137 HHERSTEME SRH pH RZEM. SR US
100 g TR HH TP EAEERZ B ER R BAN
mg/100 g,

1.3.8  FLELhE 1 &

(1) DPPH B H & BRAE S1 2 : &% Tepe % 1 )7
LB T M1 mL T8 % 5 R A ER O A 3.8 mL
0.12 g/mL Jo/K CEERL I Y9 DPPH W . #2 5) J5 16 R I =5 iR
T E 30 min, 7E 517 nm Ab P WG BEH A, . W B EL
1 mLIE/K Z B AR 15 I IR A8 i ok R 0 8 IR OB BE(EL A,
X (DHHE DPPH B i B R,

A,
D=(1—+-)X100%, V)
Ay

o

D——DPPH [ i 25 FR %, %05

A —To A% 5 A B2 UK 1 DPPH 78 W6 AH 5

A —— /K STER R 1 DPPH #5801 W AH

(2) ABTS" - iEBRAE S S BaCHk[16] B8 T . 2.
45 mmol/L (¥l B R F ECH 7 mmol/L ) ABTS I 4 . ik
WM TR E 12~16 h, F ] 10 mmol/L pH 7.4 # 8
G 0P W BE ABTS I 4% K 1 4 L ABTS W3 W . i 3L 7E
734 nm G 0.74+0.02,

B 3.9 mL ABTS 3% - i A 0.1 mL JGA% 48 7 45 $#2 1t
W ARFE 40 s, BN 6 min J5 . 7E 734 nm &I 5E OB EE
A (2HE ABTS” - i§HR#E.

A
B:(I*W)XIOO%, (2)

K

B——ABTS" « W%, %;

A—To A% SR A 3R BUR I ABTS 10338 3 9 W 06 3 18
1.3.9 #a TEEIEMITE ik 10 £ LA AR AR
) 8 5 =X 3 2 T AT O YL B 100 43, KRG
W S T AR L DR P S LR AT R PR A L DR
FRUERL S 1.
1.4 #HiEHEt

55 B8 SR A Origin 8.5 B4R &L IR A SPSS 20.0
Gt 3R AT B0 IR 2R 22 A0 A RUAH S b 40 AT R IS X &
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Criteria for evaluation of the sensory of the

Table 1

seedless purple raisins
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BT B> RSB T > Ve i 828 (IR O 025
BHETHESE T >MATHRSIET. VIEEER. RES
520 A SE TR R R T IR 7 SR T AR A R
Vo2 BEA T B A9 T 5 T MR I [a f) S I I 42 2R 41K
B4 Ve g™ . AR TR Ve ERE, 1%
T B JR AR AR T BR BT P i SO Ve R IR & R R
A2 0 4 Ak L A O 3 ST M O SRR A L (15 Ve AR
VAPRAF o AST) T 48 05 500 T A% 58 4 4 BT o0 A (e Bl
2258 (P<C0.01), JBUCH P73 M o IR 2 028 v8 O T M > 1
T HRT >

R2 FRAFEAXMTZEFTEREITFN

Table 2 Sensory evaluation and the quality of seedless purple grapes with different drying methods

AR VIEN HiETHE/ % B/ % ® R/ % S/ % BB/ % Ve/(10 2mge g™ ) &IPS
BEBHTH  25.1140.14°4  24,3240.42°A  60.6340.29*N  62.6+£0.42"8  34.6+0.44° 6.34+0.242A 91.1+1.79*4
RN 24.84+0.33*"  25.0140.56*" 61.724+0.56°*  66.24+0.35*%  26.240.21< 3.9740.19"" 87.6+2.01""
PR T 24.64+0.21*"  24.6240.41°A  61.224+0.31*4  61.240.218  30.140.27" 3.2340.32¢8 84.441.25<C
i+ 22.5240.17"  23.4140.23"  60.5540.18*%  61.740.28B  24,740.35% 2.4940.11 80.241.1740

T RS RE F R KR 2 FAR R % (P<<0.01) s RSI/NG R AR 350K 25 5 i 3% (P<C0.05),

22 FRAXANEZREIEAEUNREENZM

T 3 AT S A A R R A YR R TR > U
TR =0T > B R R TR S A TE R B 2% e (P<
0.01), HZWIHETHREH & AN 8.28 mg/100 ¢. BT
TR R 2.32 mg/100 g. 15 R B ar 45 HE i A 7] T
Jr AR T4 R B A R AR AR B B R
ARG D 25 ¥ R > B > IR R > Il L O R T
W7 R Z PR B35 22 5 (P<<0.01) . #EZEIL & xt £
P R ARG E  WOG IR pH R ST BT LB T R
Ak JELA T S G 3t 2 o TG A% 5% A P R0 S RO R AR
e fih o M T SE TR OC 5 BT TR 2 A0 5 W B ik £ T I 1
T 2L 25 8 O T4 A 28 M 3B 5 1 5 25 0 Ol IR 468 ) 432 fk O LA
HERGTHREASCGOLRE KK &, EFRSELA
IR g B 25 8 U 0 = B > R XA AR > W O TR 4R T

Kz TN B EER(P<0.01), HEE SR EHZ
FRAL B AE BE FO G AR 1 T 00 5 0, 52 0 T 0 €35 R E IR
{H . 67T 2 B0 FE A ] B A6 75 3R & 2B B AR B A, DT 2 880
T BRAG o T 3 A T 2R T AR R A A DG B AE R M AL B AR
BTG AT F O BEAR 1 50 S k. B R Y R
ARG o B3 Vo VR T4 > B T > T > W T R [W T
By 2 G B 2255 (P<0.01), HE2SRETHINE
A58 ) R B BE I A R B . O 182.3 mg/100 g5 I T Y &
B i R I, R 15,32 mg/100 g.
2.3 FRAXNMEZLEEHRELENNZM

DPPH [ B35 ABTS" « 3 R% M 2 FyEm ¥ &
ETIE R AT I N i I 3 I e ST N T e o By = W 118 ]

JoA% 5 % Xt DPPH [ il 3535 B 68 ) 28 (R 2 17 1 > 3
2V VR TR > KT > 0T o el [ 207 0L A ] 48 07 X

®3 FRAXNMEZEFENEUVREENZ W'

Table 3 Effects of Different Drying Methods on Antioxidant Contents in Seedless Purple Grape
mg/100 g
T R B HHR S B ot
HZEWR IR T MR 8.280.1% 71.5040.9% 3.610+0.16% 182.30£0.74%
R 2.32+£0.69 57.500.5"8 0.84040.028"8 48.2940.758
PR T 6.47-+£0.4"8 30.9240.7<¢ 0.13040.042¢ 40.4641.20¢
A T 4.6540.2¢ 15.53+0.690 0.09240.007 09 15.32+0.48

T B RS F B R R 22 F Ak B 3 (P<C0.01) 5 [l B /NG B ] 3608 25 5 g 3 (P<C0.05)
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Figure 1  Effect of different drying methods on f{ree radical

scavenging ability of seedless purple grape
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x4 TEATRAREZEFTNELFLERN IC &'
Table 4

IC;, values for antioxidant activity of seedless

purple grape in different drying methods mg/mL

THrs0 iEFR DPPH A ih 3 ICs,

1B ABTS™ « ICs

BV R TR 13.2540.26% 4.380.22:
[GRR 13.26 40,2924 8.3640.15"8
T H 22.5240.57b8 17.9040.36
i 50.504-0.36<C 39.504-1.2340

T SRS FEREA R R R 2 Rk 8B E (P<0.0D)  [[S) /NS F 4
AR IR 22 5 3 (P<0.05) .,
146

FhE ABTS' « 3R 2 B 3 A 5 (P<C0.05) . A 5E R 8L
35009 0.911 A1 0.913, [ A 45 A5 [A] A S PE#R R IEAH 5.
KA WA (8] 45 05 2 T A% 55 A 4 0 SR W T B ST AR
RENH — KR .
RS TRTEAXEZETARELETENRSE
Hip | aE S EaAE K1

Table 5 Correlation between antioxidant activity and antiox-

idant capacity of seedless purple grapevine in dif-

ferent drying methods

LD J=N 3 MEE Bk ER
DPPH H H 3L R % 0.694 0.716 0.677 0.293
ABTS' - k% 0.913*  0.509  0.633
Toox B (P<0.05),

0.911*

3 &k

i 3 X EG 23 M A T T g8 5 0] 0 A% 5 o A Tl S it
SAALBE I YRR L 45 AR T S v R T R T A 5 4 TE
Bt R PR PR A B0 AR AR RE ) 5 T AR G T A
T 2o BT Ak PR 5 2R T A PR T A b B Uy U
WL REAR A £7 B 8 R W20 (HH TR R AR TR A . 23
BRI A R TR — R A T IO A A T TR T
AL REBCIF AR B8 A 4 T 18 R R At Ak oy ot . Al i
hRUETE T 2B S5 P0A AT TR SC R R BTIE 2 B i A
VRS 22 Wy A R 28 AL G2 18] A B A R L IR TE T — 2B 1
DRGSR AR AW [ T4 05 sUF TR R4 T B & £ B
AP T AR IF BT L 5 R S A TP A LR C &
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