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ABSTRACT: Objective To analyze the quality evaluation and volatile compounds of fermented fruit wines of
different pear varieties, and explore suitable pear wine processing varieties. Methods Five pear varieties including
DangshanSuli, Wonhwang, Zaosuhong, Zhongli No.1 and Wanqiuhuangli mainly planted in Henan Province were

used as test materials to prepare fermented fruit wines, the physical and chemical indexes including alcohol content,
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color, total sugar content, total acid content, total phenol and flavonoid content of fermented pear wine were
compared, the appearance, aroma, taste and typicality of pear wine were evaluated, and correlation analysis was
conducted between physical and chemical indexes and sensory evaluation scores, and volatile compounds of
fermented fruit wines of different pear varieties were identified. Results Pear variety was the primary factor to
determine the quality of pear wine, the total phenol content had a decisive effect on the taste and color of fermented
pear wine. Wanqiuhuang pear wine had the highest sensory score, the content of alcohol (12.83% vol), sugar/acid
ratio (0.96), yellowness (0.225) and flavonoid content (683.63 mg/100 mL) were the highest, and the total phenol
content was relatively low (5.45 mg/100 mL). A total of 19 volatile compounds were identified in 5 kinds of fermented
pear wine samples, including 7 kinds of ester substances, 5 kinds of alcohols, 4 kinds of aldehydes, 2 kinds of ketone
and 1 kinds of acids, Gallery Plot fingerprint and principal components analysis (PCA) results could differentiate 5 kinds
of fermented pear wine samples and find out the characteristics volatile compounds. Conclusion Wangiuhuang pear is

a suitable wine making variety. The pear wine is golden in color, rich in fruit flavor, full bodied, mellow and

harmonious, and outstanding in typicality.
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Table 1 Sensory evaluation standards of pear wine
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Table 2 Fruit quality indexes of different pear varieties

Hn fifi B /(kg/cm?) TSS/% TA/(g/L)
b 5.5240.13° 13.60+0.00° 1.53+0.03°
hEL 1B 4.01£0.25° 11.60+£0.03%  0.72+0.00°
LR 4.73£0.33 12.63+0.00° 1.31£0.03%
BRAY 4.71+0.50° 12.31+0.00° 1.11+0.00°
W Bk i 4.87+0.42° 12.57+0.03° 1.42+0.00°
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4.0~9.0 g/L Z[f], MMi<12.0 g/L, #54& NY/T 1508—2017
(el R ) FREZR . & A AL RS & . TSS
. BRRIR SRR EER, BACERIE N
Ji(12.83% vol), TSS Z(8.90%). MMif(8.21 g/L)k
i, R IRET B A TERS R R BRIk o VRS
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W, PERLIE T B R, O 93.1, BRALE IS E AR,
N 431, Li b, BIREEUE RS R, o ok, BRKE R
PR B M o L SRR i BHIBR L L ODuy fELIR 55, BR
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Table 3 Basic physical and chemical indexes of fermented fruit wines of different pear varieties

AP 94 B /% vol TSS/% BBE/(g/L) BER/(g/L) WHIR L S /(mg/100 mL) ¥ El/(mg/100 mL)
[ % 11.83+0.40° 7.70+0.00° 5.03+0.18" 6.27£0.01° 0.80:£0.03" 7.00+0.23° 207.60+1.00°
FR1S 10.79+0.28° 7.13+0.03° 3.38+0.28° 6.60+0.03" 0.51+0.05° 6.74+0.22° 124.91+0.67°
FLERLL 10.12+0.14° 7.00:£0.00° 5.68+0.24° 5.95+0.00° 0.95+0.04° 5.06+0.43" 222.66+6.03°
[ 12.49+0.18 8.87+0.03" 8.07+0.33° 8.95+0.02¢ 0.90:£0.04° 6.31£0.04° 377.99+2.20°
Mtk B 12.83+0.11° 8.900.00° 8.21+0.56 8.59+0.01° 0.96+0.06" 5.45+0.12 683.63+2.01°
F 4 TRIMMELEREGZER
Table 4 Color indexes of fermented fruit wines of different pear varieties
hi Rl {4 J8 (ODygo) 6 BE (ODgso) d b AE
[ B¢ 0.13420.00° 84.0+0.00° 28.0620.10° 0.26£0.03° —1.64+0.02™ 0.92+0.09¢
hEL 1 0.149+0.00° 83.0+0.00° 27.97+0.09° 0.21:+0.04® ~1.61£0.01° 0.81:+0.09°
FLEREL 0.130+0.00¢ 93.1+0.03" 27.25+0.42° -0.12+0.01¢ —1.44£0.04° 0.00:£0.00°
[ 0.167+0.00° 43.1£0.12° 28.66+0.03" 0.12+0.02* -1.97+0.05¢ 1.52+0.05°
Wtk 3 0.225+0.00° 46.3+0.03¢ 28.32+0.08" 0.03+0.03° ~1.72+0.02¢ 1.1240.08
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Table 5 Results of sensory evaluation of fermented fruit wines of different pear varieties
B A % V3 BE HR AU M A By
[ B¢ 2.67+0.33° 3.00:£0.00° 10.00+0.15¢ 15.67+0.76° 10.67+0.88° 42.0042.00°
A1 5.67+0.33" 3.00:£0.00° 16.33+0.88° 21.00+0.58° 13.00+0.58° 59.00+1.15¢
FLERZL 8.33+0.33" 4.67+0.33" 24.00+0.58° 27.67+0.88° 13.00+£0.58° 77.67+1.45°
kA 5.67+0.33° 2.33+0.33° 16.001.00° 24.00+0.58° 14.00+0.58° 62.00+1.53¢
Bk 6.67+0.33° 2.3340.33" 28.00+0.58" 31.67+0.88" 18.33+0.33° 87.00+0.58°

WK B ATk, ODggo B35 0 43.1 FH 46.3; S5 1
DIBERK S B fe i, SR WRAR HAFA, X5 Mo fk i B faf o1
H 5 BA MG INERA 5, ROk, BE0E = 1
Bk PSR )y T, MRk R S A RIS, R L B
WS OBERR L, TR . RO . R
W ABPIRFE O, FLERLT BUEE AOTE RS G . BEIR LA, T
RS EHE . ZERBE T, & DA, TR A AL
B o5 v OB LU ARAEG, T2 I O B e e Tt 2,
AR . BRI, AL | SRR ORI, 2
AR, MOBCGERRL A 2R EEE . SRS XU
FF, BTE TR B TR TR G, 3k AN 2 R i SR 1
AT, 2831 i AT AS SR B TR kb
24 AEMMBLERBIEFEXES T

FH 3% 6 AT, TSS & i APRE B . bl . SR 3 1E
A, BGCHEE SRR RER (TSS i 2 i A,
B RN RB T, ZWRE . SR TSS &&
IFEFEm, B, TR, BBRM TSS & =g,
T A Pl Y R A AT A TR B . B R O
AE 5 L' BEIEAK, 5 b BERMN, RIS
R, TS5 R A0 I Bk B R R 2T BT BB R L 4 )
5 0.96 F10.95, S MU YA, AL 1S IR E RS
FIPE2E, BRIR ELAAIR, 43314 0.51 F1 0.80, {ELIRR HL 55 &k
BV T B R OGP s T 26 T I i SR 835 1)
B RPN MR K B S A o B IR MG,
FURE o B TG, @3 B & & 2 B2 E M
5o BV S | o B, BUIAO K IL ™ EE AT (0 R BT
T R g A 10 0 PR A A T, SR P01 e K
BRI IR 2T B0 359 LA R T % A0 2 I 5 v 1 R
[5] 25 ZPG (19  E R, oA 7.00 mg/100 mL, VA (195 37
IR B J T T e I, U B R R 5V £ T
R Pt A P MEVE .
25 FEMMBELERBEZELMELEY

NS BLERE S P L 52 RE R PRy, ENE 19
Fi, Hob, A6 FMERMESU R T RIK . ZRIES
(FE7), BRI 7 Fh . BT S F . ESEHIIRE 4 Fb L
KW 2 B BRI 1 Fh. LR RIS AR

R, SN 36.8%M 26.3%, B2 5L 21.1%.
Hdill 10.5%., BRZE b 5.2%,
2.6 TEIMMHRLEREZELZEXESYIENEE ST

W RS EE (R DR A H, AN AR B A
BRI A R, N2, B 1R F
IR AR 5 4B S A SR R A — 8, TR 3-F L
S-TEECRIA . ZRIAFZRIR). CROEE. LB, PIK
KA 20 ST, 5 A FRN A & B R SR 14
RYAAEY, AL B, C. D. E/RCERMRE . BREL. [
L, AL | SR RERLL AR R B, AT X AR
i ] ) 2 55 IR BK B AR IR 2 BT SR A AR, MRk
S BERMAAD 9 S, CEERAREK, 6 —
FERHURR, AT R A R, TUERSEBE, X
SO SR S A R R SR A VRAR AR, TR
M—3, RERE NG, ZRFILEEFRAD 26
T8 B, NISIEEATRE . EEE, L SRIER R
AR, R BE . AME. KRR, FERLA RN
AR AP, 1R SR 1O N TR
WHE LG, RMM 4. 5. 7. 16, 21, 22, 23 Sk, 1-
O B2 A5 i S SO, T EL A ORI R, X PR D )
23N T 4 8 TR TT A AR A7 B R PO BREBL AR AL 1
SR IR R R, REHEERRAE . RER,
O R B B R R — O AR, (ARG T 2
R AR XS & it e, WAORLDRE . BRIRII ., AL 1 S RHE E 4R
P 5 TR S BR M B A0y, 1 AT DR SRR, J2 WA
HRIPEAJE
27 TEIMMWREABREELZMEEINTERT
T

iz il Dynamic PCA i {472 /7 X 4% & Ak & Wil /F
PCA K, Z55RE 2 PR, £RFReiilER, AW
R ES, DR AR ER L. PCL Al PC2 AYTTHR
BT BAE S 83%, 5 A ah AN ALK R SE L T A 3o
B, W, hEL L SRIRERATE PCA M, BRELFIREFK
H/E PCA EIATMI, BRALHIMLBE & AL G Wi AL,
M 15 B R AL A B B deae, #E R AL S8 el R
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Table 6 Correlation analysis of indexes of fermented fruit wines of different pear varieties
MR B B WERIL TSSEE O WEAE ANE L Emm OEEWS L a b AE 4
WRTEE 1
SbE 0.736 1
B 0.848 0830 1
VERREL 0349 0.820  0.361 1
TSS &% 0.954°  0.884° 0.948°  0.500 |
WER 0742 0.699  0.803 0335 0.788 1
B —0.887° —0.845 -0.996" -0.388 -0.970" 0818 1
sy 0.162 —0.469 -0.100 —0.686 —0.060 -0.331 0.08 1
B 1 0.768  0.862 0.770  0.639  0.836 0.933" —0.800 —0.474 1
BEWS 0076 0544 0371 0.529  0.278 0.652 -0.353 —0.907" 0.675 1
0.853  0.502 0.863 —0.049  0.827 0.592 -0.866 0.414 0.473 —0.100 1
0222 -0.456 0.017 -0.785  0.004  —0.120 -0.024 0.954" —0.347 -0.747 0513 1
-0.805 -0.619 -0.876 —0.140 —0.843 —0.462 0872 -0317 -0.426 0.103 -0.946" -0.344 1
AE" 0.875 0.494 0.823 —0.022  0.826 0.530 —0.835 0.477 0442 —0.096  0.990** 0.542 —0.948* 1

TE: MOHLFRIR A 225 B2, A DGHETE 0.05 K F R GUIN); ™ HARSEEELE 0.01 K- b RGN,

=7

T RIAMELEBRBEL M UEMELLER

Table 7 Qualitative results of volatile compounds in fermented fruit wines of different pear varieties

ig= &4 CAS 'S HMIXHERIEE fAEER  (A—fLE)MX T FEAHE
1 B C75070 708.1 220.392 0.96024 T I BT g A R )
2 TN C123386 789.3 255.811 1.14937 Esp bl
3 LR T C141786 893.2 301.098 1.33685 SR I 4TI g e 58
4 I C64175 979.4 354.437 1.13341 AR CT
5 A il C67641 810.1 264.868 1.11745 SR | e
6 P C107028 817.0 267.887 1.06260 Rk AEF RN
7 1-N R C71238 1038.2 414.618 1.26219 3]s 3 .
TR DRI PR C IR | K SR
1-N B A C71238 1038.7 415.172 1.38351
8 2-F 3 - 78831 1095.7 482.770 1.36691 BT . 5 H M AR AR AR D
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