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Abstract
[ Method ] The single factor analysis and orthogonal design experiment are employed to determine the optimal fermentation process for Fuchuan
navel orange wine, and the antioxidant characteristics of this fruit wine have been studied in this paper. [ Result] The results showed that inoc-
ulation volume 0.10% , initiation pH at 4.0, initial content of total sugar 22%, inoculate volume at 60% was the best optimal processing tech-

[ Objective ] To provide theoretical basis for fermentation of Fuchuan navel orange wine and development of new health fruit wine.

nology for the Fuchuan navel orange wine. After the optimization, a unique flavor and quality fruit wine of 11 alcohol degrees, to reach the val-
ues of sensory 94 scores was produced. In addition, Fuchuan navel orange wine has strong antioxidant activity, its scavenging capacity of DP-
PH radical (DPPH - ), hydroxyl radical ( + OH) and superoxide anion ( + O, ) were 88.4%, 80.1% and 86.0% respectively. The titratable
acid, total flavonoids and total phenolics content of this orange wine were 1.26 g/L, 9.5 mg/mL and 27.1 mg/100 mL respectively, compared
with the navel orange juice their contents were increased significantly. [ Conclusion] Fuchuan navel orange wine has a high value of nutrition
and health care, once developed and put into production, it will be a functional health fruit wine with great market potential and popular with

the majority of consumers.

Key words

U LUK AR ol B AR SR SR JEURE, 2 W ATt A
BRI T2 i R ORHI o AR SR A, R
WP B AL 5 i (A R SRR AN ) o
SEEFRM TR AU A AL B R B AL | R AE [ R bR
AT B BRSSP iz 6 A R ERG R
A S — 3T 1 1 BR B 32T RN 2 5 22 i A

Fohr 1
Knno

J5F#E (Citrus sinensis Osbeck ) JE A ff Fft o fie (10 L A
FERRE AT S 2R 2 Wy iR R C M E LR 2]
B NR N EIHEREE Y, T H BA LBk A 5
IEL [ AR A U B o 5 S RS P TT IR AE AR Y R

HEME 2017 $ /M FTHAFHREHARAFLFRABD (AL
1707023) ;2018 S E W M R A SmA 5 TR B—7 %
#32F R/ B (GXYLXKP1820) ; = d1 B4 F T A F A A&
FK IR B (201722X109) ;2017 478 M F A AF 5 5 H AT
XA B (KA K 1707024) ;2018 K R K F R E TR
TR B (hzxyybjg201821) ;2018 4 & )~ % A ¥ #4007 L 2
A A F ST B (2018KY0550) ; & A8 -6 A A2 AL AT AL H R IR
BAF R (A F %5 FCCG2016 JR5 90 %)

T HHME(1984—) 4, " B\ENA, BT, -+, AFR =5
I T E MR, o« @A, B I, NFRRRANS
BT AHR,

2019-07-11;f&E HHF 2019-08-11

EEET

KB H

Fuchuan navel orange wine ; Optimization of fermentation technology ; Antioxidant activity

BRI KRR 2R A A TR FIA X
BN T 1B B0 JBERES ot R e , DAL HC SR SR S | (9% 6
PRI AR (13% ~ 15% ) JRUSRIAR  TCA% Ak 7 1
B ISR A R T g, h E 4 R
af " S G R AR PR b 7 SRR o SR H AN TR
iz Ky i FEARFE A, 4 15 SR R — RN Tl s R N R
SR B, O o 20 M A P R R B
B, I A A 9 IF A 3 B4 TR E R T S5 T, R AR S
SRR RO, DR T &1 RS A 9 DI 35, 0T e — 3k
B BEVED TR AL R I e A 9

ST LR BLR, A LU B8 O JsORE, 2 BB i
STl B PR A A L A I o e A R WG pHL
PR P2 S R RS A5 PREA T DL, JF X e 24 Y
PUR MRS E BT A S AT 08T, LASYI DA 9 28 ) e 2R
TR ST T R R O T A 4R BE BRI
1 MB57HE
L1 #R5EiRH
LL1 EJIE . W T P a1 SR e
L12 A, 22 BLH A I R s Pk T B AF BVSIS
(500 g/4%) .
113 EER . SR (A4 TS TR A R,



174 B

2020 £

2000 U/g) ;K,S,0, (K VPRI S A R T, i) 5 %
BT (R T AR B A BRA R s 45423 C(V,,
I ACAERHL AR A PR E] ) s AR (LLZR PO AR e A
FRASHED) 2R () ARG e A A B2 ) 5 Tris 5% (1 i
& SOMAE AR FRA R 5 2 T AR UE S (RCER 2 R A= Pkt
FA MR s DPPH( _EHEBTHL T A= MRk e A FRA ) 5
KR (VAP AL TR A R A R s B 1R (bt [ R R
BAWRAHE)

114 FEZFWRAFEH

1.1.4.1 DPPH 37 (0.002 mol/L) . AEHAFREL 0.019 7 g 1)
DPPH, HI3d & JC/K £ BEVA ff J5 6 25 & 250 mL, JR ) RN
0.002 mol/LfY DPPH HRifE , #ENCARATF 55

1.1.4.2  Tris—HCl ZZvfi, 1 50 mL 0.1 mol/L ¥ Tris 357K
F122.9 mL 0.1 mol/L ) HCl1 J& &, ¥ 1% 1 min J5 Bl N
0.05 mol/L,pH 8.2 Y Tris—HCl ZE i,

1143 PSTHRER . FEZFRIUS T 20 mg & T 100 mL 25
S, H 50% B iR e 4 , A R A

1.1.4.4 BERRFMIKESFRIR AW K% I 3 mL IR IE R 3%
PR 7 mL VR N 8% I VKBS BRI ST, 281K E R &
50 mLIRAI &

1145 V. bRfER . KERFRIL 25 mg Vo, ZRIR/KIE RS A
10 mlL BERRFIVKBE FRYR 5 W, 28 25 2 250 mL, TR 57 B Ry ik 2
0.1 mg/mL (¥ V. #5%o

1.2 E=ENERiEE& RE 52-86A Rl Ao ( T
AR ) sHY211212 BB BE T (b st = e RHMUBHE A R
5 H]) 5 AZ8601 B pH i (5 V8 i IR B B0 A5 B A 1) 5
0—80BNPYAF I (o BT AL AL R A FR A &) 5 UV =-7504
SAMT WL YT (IR A R AR .

1.3 REEGES5HE

130 RS I o BORTRE R S e B, L
PTG HEITHETRE, A 0.012% (M/V') S Ji fitg K 316 5 1 7 %
FREM  1EA I SO, VR EE R 0.008% (M/V) , % i E 6 h J5
TR W SR A AL 2 20% (M/V) 5 4% 0.05% (V/V) 1Y
AP ATEILRELE, 28 C oM & RE 7 d J5 3658 2 3n i
o R BRENEE 1S A, TR e B SRR S

1.3.2 iRl T2tk

1321 JFEAUNEERE T AN HE R, #1317 1% T
AR, A R B A i R BN bR pH WD LR VR
e TR e 5 P DR 2K A LT S S

1.3.2.2 A SIERERLE T2 E T, 454 71.3.2.17
PIZEIE N R RN 5 W hR pH W IR AR R BE B R I W it
25 R AR IE AR, IF LUBCET T 8 AR" B0 I R SR
AR AT T 2545, IEAS 4% I KA L3 117
1.3.3 RS BT RE ) R R & AT

1331 s S bR L EE T BT, B RS SR DPPH - |
- OH, - O, ¥5FRAE S, S BESCHk [ 11-13] Jr vk AR B s
ME

1.3.3.2 R SR B AR IS TR 1 a3 BT e T S R B A

ZHCCHR 14 ] Tk VR BUS I E o AT SO 25 R
SR - TR I T R A R AR AR e
SR E RS IR 17-18 ] 5 E B MR IE . Ve &
S MOCHRL 19 ] 057 AR SUEIIE .
1 L(3) EXKBEZKFERD
Table 1 Coding of factor of L,(3*) orthogonal test
W EE R (A)

o TR py WIRIE(C) (D)
. . P Initial sugar ~ Liquid volume
Level inoculation Initial pH pe o
volume // % degree// % %
1 0.08 3.5 18 60
2 0.10 4.0 20 70
3 0.12 4.5 22 80
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Table 2 Effect of yeast inoculation volume on Fuchuan navel orange

wine
5 #5 Test indexes
RERLEEFI — ‘ —
Yeast inoculation AETEEIEY A JRE IS
Soluble solid Alcohol degree Sensor
lume // % g y
volume // % o (v} sy
0.06 8.0 8.8 83
0.08 7.5 9.8 88
0.10 7.0 10.4 92
0.12 6.8 10.2 90
0.14 6.6 9.6 84
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Table 3 Effect of initial pH on Fuchuan navel orange wine

M8 H5 Test indexes

W1k pH A HERIEY W EE E IS

Initial pH Soluble solid Alcohol degree Sensory
% 90 (vol) scores // 43

3.0 7.8 9.2 82

35 7.6 10.0 86

4.0 7.0 10.4 92

4.5 7.2 10.1 88

5.0 7.4 9.8 81
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Table 4 Effect of initial sugar degree on Fuchuan navel orange wine

FIFEHR Test indexes

4 B
P oluble soli cohol degree ensol
degree// % % % (vol )g[ scores /;y/ﬁ
16 5.6 7.2 79
18 6.0 9.2 88
20 7.0 10.4 92
22 8.0 11.2 93
24 10.0 9.8 83
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Table 5 Effect of inoculate volume on Fuchuan navel orange wine

FrFEHE Test indexes

Pt

Liquid volume AR Y RS B2 JEIS

% Soluble solid Alcohol degree Sensory
% % (vol) scores // 43

50 7.0 9.6 81

60 7.8 10.8 93

70 7.0 10.2 89

80 7.0 10.4 89

90 7.0 10.0 85
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Table 6 The result of orthogonal test
K% Factor

8 B

e m%%ﬁ o VAR S (D) si:i;j\

No. Yeast pH(B) Ini ( (‘? . Liquid scores
inoculation Initial pH nitial sugar volume o
volume // % degree// % %

1 1(0.08) 1(3.5) 1(18) 1(60) 80

2 1(0.08) 2(4.0) 2(20) 2(70) 84

3 1(0.08) 3(4.5) 3(22) 3(80) 82

4 2(0.10) 1(3.5) 2(20) 3(80) 85

5 2(0.10) 2(4.0) 3(22) 1(60) 94

6 2(0.10) 3(4.5) 1(18) 2(70) 79

7 3(0.12) 1(3.5) 3(22) 2(70) 86

8 3(0.12) 2(4.0) 1(18) 3(80) 88

9 3(0.12) 3(4.5) 2(20) 1(60) 83

k, 82.00 83.67 82.33 85.67

k, 86.00 88.67 84.00 83.00

ky 85.67 81.33 87.33 85.00

R 4.00 7.34 5.00 2.67
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Table 7 Comparison of the effect of Fuchuan navel orange wine and

navel orange juice on antioxidative ability in vitro

=T T F5#% Clearance // %

Sample DPPH- F i -OH [ ik -0, F i
JI ¥ 578 Navel or- 88.4 80.1 86.0
ange wine

¥ F8 H1 Navel or- 79.2 72.6 73.8
ange juice
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Note ; Data in the table are mean of three times repetition



176 B

2020 £

2.2.2 RN AAIE S . FERARAE T B IR
T 5 R PTG T o ) B T A R L 8, hi k8
AL, & VGRS SRR v T R R R R AV,
FHRIR 1.26 ¢/L 2.2 ¢/100 mL .27.1 mg/100mL 9.5 mg/mL
F125.0 mg/mL, 5B WD FTRERHAH L, WH 2 AR L S B
FLEER R 7 I 0 (RS S R Ve S RATT R .
o, T R R L 22 M R T S BT S AR TR PR LA R I
FI R SETEERAE S 7 45 Ul T AR PR A
TR 2207 R AR AT A S, BRI A SR
R EA PR AR B R T REME SR . BB A R

oA LR e 7 5 S S R R O, SRS R
BRI B R R AL TR A , B0 5 M 2 0 28 B B AL T 1, T
TG LR K AT R A AR (BT AT i A R R
KR pH AL HEA T 375 W T, PR i 6 3 i i ) 3 A LR
T 20 ST pH B SRS S B R R o T )R SR
v 2 5 R 5 T A T B R 1A AU 5 A
SCRRARE — B 5 V. R 2 5 2o 8 e gt A 2 A T
R AT o R I S T HE— 2B BRI, I 5 5 R S
T8

R8 FEROSHERTAESWEERIRIT

Table 8 Comparative analysis of antioxidative component in Fuchuan navel orange wine and navel orange juice

oy A gl i e v

S ”nl Titratable Total sugar Total phenolics Total flavonoids N L
ample acid // g/ L /100 mL mg/100mL mg/ml. mg/m

JiF A% 47 Navel orange wine 1.26 2.2 27.1 9.5 25.0

JFe & 59t Navel orange juice 0.53 14.2 12.4 4.2 48.8
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Note ; Data in the table are mean of three times repetition
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