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Influence on quality of white pulp loquat wine with different

artificial aging technology
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Abstract: To recognize the effect of aging technology on quality of

white pulp wine, samples were preprocessed by ultrasonic,
microwave and cold and hot treatment. The results showed that the
three different aging treatments all could lower total acid slightly and
increase chroma of loquat wine, and aging by cold and hot treatment
got higher scores than ultrasonic as well as microwave treatment in
sensory evaluation. The species of aroma substances detected de-
creased while proportion of undetected compounds increased after ag-
ing treatment. The highest content were alcohols and esters, hot and
cold, ultrasonic and microwave treatment, accounted for 79.8%,
78.3% and 88.97% , respectively, which was less than that of the o-

riginal wine 91.24 %. Aging treatment increased the proportion of the
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other aroma components, which was beneficial to enhance the overall
aroma of the wine. Alcohols. aldehydes. acids and esters were the
main factors influencing quality of wine, and further analysis showed
that the scores of aroma were followed by microwave, cold and hot
and ultrasonic treatment. Sensory evaluation, principal component a-
nalysis and determination of undetected component should be consid-
ered to estimate the wine, thus white pulp loquat wine aged by hot
and cold treatment was of better quality.

Keywords: white pulp loquat; wine; aging treatment; quality forma-

tion
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Table 2 Effect of ultrasonic frequency on quality indicators

of white pulp loquat fruit wine (n=10)

3% /kHz Wt g B/ (g LY EEVE
0 0.06+0.03 6.01+0.11 64.65+4.60
20 0.07+0.01 5.53%0.10 72.25+7.30
24 0.080.00 5.35+0.09 72.75%5.70
28 0.09=0.00 5.26+0.02 68.63=6.50
32 0.10=0.00 4.890.02 65.38=+3.20
36 0.080.01 4.81£0.11 62.88+7.30

7 AR A 1 (R B e T AR SR R L R A LR
2R RAET — ROV 4= 0 A AL TR AL B 4 5 A RN DI
i G RE N . FE AR R 24 kHz B, SR RCE o EH &
1R S Pt SRV A VR R O R P R A . & X PN
B SR SR AT % AT R AR AR O 4 BT R ¥R A
168 P AH 5 (P=>0.05), HoAH & R %0~ 4> 925 0.265 Fl
0.619., MR 15 SRV Ja% B b ST AR G MM X B /. SR R
PL 24 kHz 1y J5 22 8 P A R A

2.1.2 EFEREAYSE W BT 3 RHE RO B AL B ) G
e B P 005 2B 18 L T R A R AR Ak AR S L T R b
P Ji) A2 SV o R A (5 AR Y 48 8 H T RE . 3R WA Kl R I
V) T AP T T G 10U L R SR (R, R AL
20 min B JRE PR 5 . ST IECE P4 5 AL R R O
JEE AT B R ZRAR S AN BT R L RO B AR AL 5 R PE ) B
HK(P<C0.05) , MK R HL » H 0.892, L& 2% 1 DL 75 Ab 21
20 min H fe AR AL B A
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Table 3 Effect of ultrasonic time on quality indicators of

white pulp loquat fruit wine (n=10)

x4 BREBEINOAMERERRERE N

Table 4 Effect of ultrasonic temperature on quality indicators of

white pulp loquat fruit wine (n=10)

FA T L /°C e e BE/ (g LD BETEM
30 0.12+0.01 5.724+0.03 69.0043.50
40 0.1640.00 5.5440.00 69.50-6.70
50 0.16-£0.02 5.350.05 78.5043.70
60 0.1940.01 5.3540.05 73.0049.40
70 0.23-£0.00 5.3140.03 69.3042.80
RO RUKEFRLEXNBARERERRERNZT

Table 5

of white pulp loquat fruit wine (n=10)

Effect of microwave treatment on quality indicators

5} fi1] / min W BB/ (g L7 T
0 0.10+£0.01 6.09+0.11 69.00+1.80
2 0.1140.02 5.63+0.11 75.50+5.40
4 0.1140.00 5.44+0.22 77.50+4.60
6 0.1340.02 5.25+0.27 74.00+6.10
8 0.1440.01 5.06+£0.21 67.50+3.20
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W ity J5T (LT 5 BS0TTG 1A 205 o % #F D002 o T R Al o AR v R

4 B Ak 52 R A R 1 28 A Ak kA i R S A S 80 . R )
B SR FERBE AL 4 min BHRE T Bm . S 0RE T
5 LT v TR R O BB AT B JR ZR A 36 4 A R LA 3
RE - 4F T —0.021 FI — 0.485, ¥R A TE B AH 6 (P>
0.05) . ZEATN 5 3B 24 f I b B o] 2 AL AE SR 08 . A
5 ST AR T 2 800 W, 45 & ) R AL 4 min NH
2.3 AAXTEEBLENHMERERROZ N

T 1 RTAL, 5 IR AR bl LR B, B R T R 4R
41 5 oAb Ak 3 o R 5 ) TR A S N A R T 2K ) ok 4 A i

I ]/ min W B B/ (g L7H  EHEWMN
0 0.08=£0.00 6.09=£0.11 63.00=£4.70
5 0.0970.01 5.54+0.03 63.40+7.90
10 0.10=£0.00 5.35+0.03 65.30+3.90
15 0.1240.02 5.2140.02 66.00+6.10
20 0.13=£0.01 5.17+0.05 71.00=4.60
25 0.15+0.01 5.12+0.10 69.30=%5.50
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Figure 1 Effect of alternation treatment by hot and cold on

quality indicators of white pulp loquat fruit wine

(n=10)
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Table 6

Effect of different aging treatments on sensory

quality of white pulp loquat fruit wine (72 =10)

R Ak B E VRN E M
SR PR BB R O R R R 69.00£1.60
AR BB IS ] W A T RIS 78.50+2.80
MRS SR ER SN BRI A RE . 77.50£2.30
WV AR IR R R R B R 83.501.40

% 6 AT, AS [ i o Ak B S0 JRR B VE 43 5 BE RN B TR
6 i AH S (P>>0.05) , ARBFST 5 Fralleiseo J. H. 4 Fi]
8 AR Ak ST X 40 48] 25 T 1 AR TR 2% 14 S i) [R) A5 25 1B, R BH AN ]

2.4 EBENIAAMEBRBZEZETSESIOEMN

2.4.1  BRERAL FEALAD SRR KM FH AR T B
7 P R I A A e o R M B O3 3 0O 42,32, 40 B
AT 52 f(E D, REEEER LB 1T
FEEGWE KR CBE AL & R S8 (5 B 79.52%0) 5 % A
BRI EEE AT A FEE - T MR SR
FOWE BRI MZE LR G TR (i b 73.01 %) %5 5 75 4 R
MM EEEIRSERILE ELE. T R _CH. 1%
BB Z R Z RS L ER. I- M IE C© MR Z Bk (5t
TLI9YO) S s O R AL B F R/ SR 1IN R LB R R
ZWEHIE C MR R (74,05 %) 25 5 O Ik = B /S0
SRR BT SRS TR L . ¥ PSSR R A A R

114 SR R K e SR A PR AN B 22 57
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Table 7 Effect on the relative content and aroma compound of white pulp loquat fruit wine by

different aging treatments %

LS [asx’] PRE IR/ min - JEH RIS BABRER O RRR

i X 4.289 27.86 26.92

2- P T e 4,371 20.72

1EC 9.141 0.11 0.19

05 1 17.350 0.11 0.07 0.09

R 17.746 6.17 6.86 13.84 5.60

1-T- 19.744 6.27 1.73 3.11 3.70
MR R AL AL 30.140 0.05

ESfiN 31.391 0.11 0.17 0.08

1-% 4.522 57.75 8.65 60.18

Bk 4 AR e P 14.975 0.04

-3 s -1 - e 19.226 0.16

1F B 12.997 0.27 0.13

1E 16.545 0.40 0.20

B 15.432 0.05

5 12.503 0.23 0.37 0.07

1E - 14.058 0.03

T 17.511 0.11 0.09 0.12 0.10
e S

SR 20.671 0.15 0.04 0.04

2,6,10-= F 5L-9-J7- 1 — % 21.325 0.06

(i 26.333 0.01

BETA-3F 45 52 i 21.062 0.09 0.03

AT 8.436 0.11

BETA-H % 2 Bt 5 2 3.305 0.11

o R 13.289 0.81 0.39 0.51 0.55

¥R 19.668 0.67 1.43
Mm% Tm 22.333 0.08 0.06 0.12 0.06

L H-(D)-4-3$ R 25.715 0.04 0.18

H kR 30.033 0.12 0.11 0.05

IE 55 R 25.084 0.64 0.85 0.41

R 3.184 0.02
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TS < MR R B X 1T PG SR B A 5

2R T

2k [iasx’] PRE B /min - R BRSO EARRER RO PRER
R IR 2.762 1.40
LR 5T R 5.421 0.03 0.10
S TROB 4.908 0.01
TR 6.392 0.06 0.20
2-WH BT MR Z T 8.257 0.15 0.28
LR 5 X R 9.385 1.70 0.86 3.35 3.46
IEC R B 13.925 4.55 1.39 3.08 3.99
R B 16.877 1.81 0.02 1.41
PR 2B 17.275 0.31 0.13 0.13 0.14
SETR g 18.103 0.63 0.62 1.50 0.79
KLR TR 21.175 0.13 3.39 0.12 0.06
¥R LR 20.364 3.33 9.34 0.04 4.28
7K % R R 20.877 0.06 0.04

(S
T- 7% ¥ g 21.157 0.05
LA 22.059 0.07 0.08 0.14 0.07
T/ T 23.239 0.74 0.37 0.53 0.55
2% R H g 24,015 0.08 0.07 0.06 0.06
R L 25.945 4.78 4.84 4.54 3.59
B 26.809 0.05 0.03 10.70 0.04
o R 5 1% g 27.285 0.15 0.05 0.07 0.09
AR 2B 30.900 0.69 0.70 0.30
% R H g 17.140 0.04 0.03
A TR 18.965 0.02 0.07
C R e I R 21.948 0.06 0.03
FHR ST T B 24.661 0.05 0.03
DL-2-¥23-4-H 3 R Z TR 15.890 0.16
ZA-2-H BE-3(2H ) -WE Wy 13.508 0.18
Kb - 25.542 0.02

(GBS
beta—48 & >4 i 28.121 0.02 0.03 0.01
2-F- i 17.044 0.03 0.03
A= 0 Be-2- SR Iy 23.634 0.49 1.87 1.17 0.31
2, 4- TR T B 28.771 0.16 0.27 0.24 0.11

[DES . .

B 1L,1-=Z R Tk 4.028 0.65 0.43

n S 2.801 0.22
2. 3- A I 20.934 1.06 2.02 2.13 0.52
XK W 15.033 0.03

VAR RE S RIARIE 3 I A 3 AL 1R A 21 A X
B A AR 45.24% .50 % .45 Y 359 5 F SR
40.4 %6 5 AR B ik B e 1A S B SRR 25 43 30 o B 79.8%%
78.3%,88.97 % (WLIE 2) MK F I ) 91.24 %6 , F# I 4 K )
HERR AL RIS E R AR R AR 2R HERE LT
WA T R 7 A L B 30 R R SR R AR A

A SR b & B 2 RSN ER 2 D e R
TR T R LA S R R HEESY R RN . %
PRSI 75 e R TP e 1 OB RR BRI R R
FE R W B B A 5 v A B A3 A E AR TR BOR s R L
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Figure 2 Relative content and species of aroma compound of

white pulp loquat fruit wine by different aging

treatments

B2\ C R H R R 45 MR GE 28 RN I A VR R R O A L S IR R
5553 7K SRR VA I R R L T R R R T R A R
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TREHRYIE.
2.4.2  RIFEMERRAL FALAS R R L A S E M b L
AN T R A B ARS SR 7 20 D REAS S 3 i R A R
RIS B 6 KA F W T R 3 X 6 JH B 4T 27> 7
B BRBORHT 2 4> F2 0oy ARG HE AR AL L3R 8,58 1
SrANES 2 R Bt STk IS 10000 BEUTHT 2 A4S F ) g
BB WM I AR AE B T Fos Fo 2 MR G AR R AR
BIFOR I 6 N RARMEAT ST

FRAE 1) B R om0 3R 9. HATE BRI KBRS &
JRCS3 T RE G L 5 1 T B0 5 A 2 R IR 2 T B2 IE A %, 5 i
Je B e B At R 2 GOAR O 5 T SIS R IR 2% 2 4 2 T g0 R AIE

xS ATRERLEMEREFELEESENS
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Table 8 Eigenvalues of aroma compound of different aged
loquat wine’s principal components and their con-
tribution and cumulative contribution
B Wix FROEM  siEkEe/ %0 BBUSTERER/ %
1 3.845 64.080 64.080

2 2.155 35.920 100.000

TUER R S BEAE A DG . £R G 20 BT & IR AR T R/ S RS
P 2A L TR A R 288 2 53 W R B RS TG  BT Y R =E 4. B L E
BAY Y, = 0.509X, —0.036X, +0.477X, — 0.484X, +
0.267X;—0.454 X .55 2 M4 Y, =0.041X, +0.679X, —
0.241X;—0.216X,+0.580X5 +0.309X s, # — 4 F 4018
S5 LR 10, DRSS — = F A STER R RN 4 e R AR T
BSR4 F=0.640 8F,+0.359 2F, . Sl fil bk J5 A S
Bl T 25 AR 0 MR R Ry A IR > 8 A A R AR > 75 R

K9 TREKRRARLERBREELZEESENLS
LR ESHE

Table 9 Principal component eigenvectors and loading
matrix of aroma compound of different aged lo-
quat fruit wine

F, F,
i Wix

FRAE 0] 5= A FRAE 0] == B
[l S 0.509 0.998 0.041 0.060
S —0.036 —0.071 0.679 0.997
g2k 0.477 0.935 —0.241 —0.354
Fig 2 —0.484 —0.949 —0.216 —0.317
GBS 0.267 0.524 0.580 0.852
B2 KMl —0.454 —0.891 0.309 0.453

F10 FAEEBRERALEHERBFELEESEINIBTS
Table 10  Principal component scores of aroma compound of

different aged loquat fruit wine

S FRHEAR F F, ZEBa He2
¥ PR —0.681 1.617  0.144 2
T A R —1.530 —1.250 —1.430 3
TR i B 2.211 —0.367  1.285 1

SR A T I ok YR T AL S TR o i B S A AU
a3 ALk A TIOR8 S S T AU G W TR KT R IR TR T Y
EEART % T TR IR K 1 T R S A R A S R R o A P Y
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