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Effects of Dihydromyricetin on Antioxidant Activity and Flavor
Substances of Pear Wine

MA Yi"*", YU Kangjie'?, XIAO Xiongjun"?, XIE Liming"?, WEI Ziyun'?*, XIONG Rong'?, YU Xiao'?,
HUANG Huiling'?

(1.College of Bioengineering, Sichuan University of Science and Engineering, Yibin 644000, China;
2.Engineering Technology Research Center of Special Grain for Wine Making, Yibin 644000, China)

Abstract: In order to promote the process of sulfur reduction and quality enhancement of pear wine and promote the
application of natural antioxidants in pear wine, Dihydromyricetin (DMY) was used alone or in combination with SO, to be
an alternative for sulfur dioxide in Korla fragrant pear wine fermentation. The free radical scavenging rate, total phenol
contents, total flavonoid contents, wine color and volatile flavour components of the pear wine were measured, and the
effects of DMY on antioxidant activity and flavor substances of pear wine were studied. The results showed that there was
no significant difference in the basic physical and chemical indexes of pear wine among all groups (P>0.05), and the
fermentation could be completed normally. In the H4 group, antioxidant activity were significantly higher than the control
and other groups, the radical clearance rate of DPPH and ABTS" was 70.08% and 95.89% respectively. The use of DMY
alone or in combination with SO, could promote the production of total phenols and total flavonoids (P<0.05). In addition,
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DMY had a great influence on the volatile flavor compounds of pear wine, and the higher concentration of DMY was more

beneficial to the formation of the main aroma compounds. The combined use of DMY and SO, could also increased the

variety and total amount of volatile compounds. Among them, 24 species of volatile flavour components were detected in

H3 group, and the total content was 11846.14 pg/L. Compared with the CK group, the contents of ethyl acetate and ethyl

octanoate increased by 107.61, 420.27 pg/L, respectively. Generally speaking, the H3 group with relatively high content of

total phenols and strong aroma component, showed strong stablility and its sensory evaluation score was as high as 85.7.

The mixed use of DMY and SO, has the best comprehensive effect in inhibiting browning and promoting total phenol.

Proper amount of DMY could increase and improve the aroma components of fragrant pear wine and improve its quality.

Key words: dihydromyricetin; sulfur dioxide; Korla pear wine; antioxidant activity; volatile flavor substances

PEIR BN BL AR s A B4 o PR R 4 i
VHEARES, HA AR5 | e g (e A i 1 H A5 )
R, RZIH A E N RO R e AR T B 2 iR
VEFERAERHEAE AR, H B A S A 2 DA
AORBAEIA R, 38 H S T AR | AR R I
P il AU B A5 7 U AT (4 A8 L K A BRI AR
FAP ., R EBERTE N SO, J& H anAiil i Ak
AR A T2, SO, 1T AR IA DT AL
A Pkase, [RIT 22 fm A A8, (0 S0 s 5k B
M) SO, £ FEUAEIREE | SRZ | A K EEA
R B, 5 T A= 2H 21 (World Health Organiza-
tion, WHO) — B 2SR AR E & SO, YR,
[or 767 284 55 757 265 74 41 21 (International Vine and Wine
Organization, OIV) FIZ [E &R HLE T A 1 SO, mfx
= R E R 150~400 mg/L, BRIV T R E i
1 SO, W AT, [RIET 28 T XA il 7
BT R, SR EAT RAFbT s brE M L e
P B e A RER TS IR kA slati /> SO, i A
e ERUTREA Tl  BE S 1) T S ME A o

—Z M52 (Dihydromyricetin, DMY )2 MAEY
HEAS TR 43 B A SR i —Fh AL s M w2 A A ™
B PR . PIER . Pk . bodss . Bobi b A
AP L PR TS P 1 £ A2 G TE . Liu 25 AF
FERW] DMY J2 ik U s 3 A $5 B b 3= 22 g 0 B
G, TR 2 G S BHAA: PR AR A B AR E A, X s
offn P I BT 1 B AR AT Bk B (MIIC) 2F 0.625 mg/mL.
AEAG HLAEDY 38 3 X e 2K 19 A5 R B A3 A T AR AL
WEPESTHT, B2 T DMY RS Y R P LTS TR
W51, X7 DPPH 1978 BRAE B, H 1Cs, AT LAk |
2.91 mg/L, X} O*FYIEERELE H, ICs, v 3.88 mg/L.
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Fig.1 Flow chart of pear wine brewing process
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SO,. DMY s hIl: HRE i B o) 9 25 1 52 1k 91
2 TN T AL 2 s PR (PR ] DMY B, 2
T 085 23 IR, 5200 58 W) e sl as 3508 10 4~
(F34H 3 P F47): CK 2H: TCHN; S 4H: SO, Ui
60 mg/L; D1 ZH: DMY @l 50 mg/L; D2 2H: DMY
i 100 mg/L; D3 2H: DMY %A H: 150 mg/L:
D4 4 : DMY %l 200 mg/L; H1 ZH: O, ¥ & |
DMY #4351k 30, 25 mg/L; H2 £H: SO, ¥
£ . DMY @& 43514 30, 50 mg/L; H3 41: SO,
W& . DMY @& 53328 30, 75 mg/L; H4 £H
SO, #HN &L . DMY ¥ hl & 4351 & 30, 100 mg/L.
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TEZREL R*=0.9989,
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2h J&, M OD765. MIErRAERZELEIR K. y=0.0012x—
0.0024, y WG, x M ETHR &L, E ¥ R>=
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¥ R T R M s Ao i U X N 1) ST 3 0
5 NIST/Wiley Database #4742 L X, £/ B8 DCHL)JE
KT 80% MBrELERL . it PIARA (==l i 4T
FANFL A H 530 i AR EO A, 320500 5
1.2.8 BERETHY  BRE TS OLS IR 22450 ff
W BEEVEAT 10 &4 Zad BRI B TS /N 58
(S AR 5 2 BV, SPIAERS 25 %, AT /el
S AE AR AH DG IER A M 2 AR ) o 7EdE
B AT R, B S EAR R E = P TS,



- 110 - £ Tl B4

2023 4F 5 A

HA 6. 2R 20~25 °C AR
1.3 B

K SPSS #HATHHE 4347, 3T Origin 2021 1
&, BT a2 o% FHAT- 2918 (mean) £hR i 22 (SD) &
INo B ZE M ATl Student-Newman-Keuls 5 56
2, GEACR FHPRIC T RRAFOR, DL LT 586 U
3ANEE.
2 HERESH
2.1 BUBERIERMIBLIERR

HH RO LR R LIS AR UL 1. AR 1 AT,
10 ZABSAE RTEPERDEY) . pH . SR . WG EE | i85
WS bR B, JC R E 25 5 (P>0.05), RS SO, #H
He, IS A DMY 805 SO, BeAdiH, #1
X} BT B FEREERALFE ARG WA TR, R BRI RELLE
H e
22 BUBERREIEMN

X 1 TR A Sk v DU B A 1 b AT e
B, AT HERR ARG IO SAE P, 38 E FEAS I e FH T
Fh K LA _E g3k HIE 2 T, S 4H4E DPPH F
FH 1 ABTS H HIEEE R R HHE R ZEL T CK A
(P<0.05), W] SO, A LA &g 5 H458 RU0 (g b4 fh g
J1; X 5 Garaguso P WAL R —2 ., fE DA

) DPPHIH %

100 | 22 ABTSEFRR i h
£ Z -7

— &
S 80F B .
ST
& 60F a h /)
P & A H
B 40t ] ¢
= d . =
m =1

20 b a [

OCK S D1 D2 D3 D4 H1 H2 H3 H4
415
K2 AFEHARSE A RE
Fig.2 Antioxidant capacity of pear wine in different groups
TE: [R50 7 R R BR AN R TR AR 2 3B R 1
I BRI bR BT W5 22 53 (P<0.05) .

A H 4, WARPTEAL TR RS DMY #e R B934 i
HEHN(P<0.05), {BH DMY AT LS 353 B9 il 4
e, Hop D1(50 mg/L) . D2 £H.(100 mg/L) A i
FIE R EE T BAK T S 4H, H%E CK 4H (P<0.05),
Ui B AE DMY S (i A, 780 e B T (50 5%
100 mg/L), DMY = 7= 4z B i i P AR, X 5
DMY 7 B BE . R RARAAAE— & i OC R M hj
7E H3. H4 20 %1 D3(150 mg/L) . D4(200 mg/L) 1,
B Y F BV BRAE AR W T S 4H(P<0.05),
Hovp H4 20 DPPH [ i 2L 7 B R i 55 (70.08%) ,
D4 [#) ABTS" [ H L7555 05 151 (97.04%) o [R]EsHf
JH SO,. DMY i H ZH 1Y H i1 BRSO & T
Hp{d FH SO, Al DMY 2 51, 58 DMY 7 SO,
Z[aI Al GEAFAE IR RIWE T, S AE B 2 g Ay
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ST R SR S AT Sk i D B A T, XE AR
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AR H ) PTR80S 5 S AU, R b i PN TR Z2 1y
A5 2 T4 1 A B 1A TR Es) A 522 i T 44 1 2 1 A i P2
DMY Hph{di R}, D1(50 mg/L) . D2(100 mg/L)
F B R FH R AR R, A & B BT CK 4
(P<0.05). DMY 5 SO, {BG IR, Sl &gk
B, o He P8 & e e (271.15 mg/L), AT fE
JEK2h DMY FI SO, IR G IR, &SR IR R &
B RT NR 2 3 (A TR, BRI BLAT B A AT
E=R AT I e O T BB % M s S E 152 B S RN ol )
R,

1 RIFASIRSERI A

Table 1 Basic physical and chemical indexes of different groups of pear wine

i AP TEBTE Y (°Brix) pH MR (gL™) K BE (Y%vol) AR (g L)
CK 6.53+0.008" 3.92+0.045° 3.65+0.101° 11.07+0.059° 0.61+0.005°
S 6.52+0.022° 3.92+0.036" 3.64+0.011° 11.04+0.104° 0.61+0.008"
D1 6.52+0.012° 3.93+0.014° 3.66+0.062° 10.99+0.037° 0.62+0.026"
D2 6.54+0.031° 3.94+0.009° 3.65+0.005° 11.1140.029° 0.62+0.005°
D3 6.53+0.038° 3.94+0.012° 3.64+0.010° 11.09+0.012° 0.62+0.012°
D4 6.53+0.016° 3.95+0.014° 3.64+0.028" 11.09+0.050° 0.62+0.005"
H1 6.51+0.029° 3.94+0.008" 3.63+0.036" 10.94+0.005° 0.61+0.005*
H2 6.52+0.025° 3.96+0.008" 3.63+0.051° 10.9540.006" 0.62+0.000"
H3 6.53+0.012° 3.94+0.021° 3.64+0.097° 10.9540.008" 0.63+0.010°
H4 6.53+0.065° 3.94+0.017° 3.63+0.075° 11.04+0.065* 0.62+0.005*

T [N NG R R 22 524 125 (P<0.05) ; #R2~K3 (A
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Fig.3 Contents of total phenols and total flavonoids in different
groups of pear wine
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Fig.4 Color comparison of pear wine in different groups
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Table 2 Color index of pear wine in different groups

2153 L a’ b de’

S 80.79+0.0010'  3.31+0.0030° 16.64+0.0021% -
CK  20.60+0.0082"  14.24+0.025' 29.98+0.20° 62.6140.046'
D1 64.19+0.0047°  8.47+0.0047"  43.54+0.037'  32.026+0.033¢

D2 62.26+0.0081°  7.18+£0.016°  42.99+0.049"  32.44+0.032"
D3 65.15£0.068°  4.52+0.0082"  38.94£0.090%  27.26+0.12°
D4 73.88+0.0011¢ 2.78+0.0047°  38.00+0.020"  22.78+0.017°
H1 77.9+0.022'  2.83+0.0094° 20.58+0.0084°  4.91+0.0082°
H2  74.67+0.0094" 3.23+0.0047° 20.72+0.019°  7.4+0.0047°
H3  73.70+0.037°  3.34+0.025°  21.74+0.016°  8.73+0.014°

H4  71.83+0.025°  3.58+0.0094°  22.13+0.017*  11.88+0.014

25 HERELMIREE

2.5.1 ¥EVEYFRMRALE ZR5ZE DO H 4
FIPTARALRE 1 R F5 4R, D3, D4, H3, H4 4 HA
AT 04 B4 R & VS T, e CKL S D3, D4, H3,
H4 AT R PEWI B 5P . AN5R 3 s, 6 A%
IR MR A PER T 37 Fh, 43R 5 S (RS S 1R
JE . ERE . BEZS) . CK IR 20 Fh, A& &>
10793.00 pg/L; S ZH3L 17 4H, A&k 8560.93 ng/L;
D3 ZH3: 18 4H, M &5k 8812.04 ng/L; D4 ZH3E 21
Fh, S RN 9724.48 ng/L; H3 A 21 R, A&k
10466.57 ng/L; H4 2B1L 24 Fh, 88514k 11846.14 pg/L,
S ZHIFPISAN S AT IHAD 5 2H.

BEZEWY BRI T BT, 6 HARNT .S
Bkl H3(2767.23 png/L)>H4(2613.42 ng/L)>
CK(2264.61 pg/L)>S(1994.50 png/L)>D4(1968.59 ng/L)
>D3(1814.09 pg/L), Hip, 1-TLiE, KM, OFR L
Ml . IR Z RS2 PR R A RS R IE A U853 Y,
&l 5 AT, H3 . Ha R B i e T HAthed, g
BT 402 OB . U] DMY AT LUME
R R A= RS 5T, D DR AR v () e i 5
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Table 3 Content of aroma substances of pear in different groups
Fra(pg/L)
x5 FE PR MY
CK S D3 D4 H3 H4
Al 5T 466.38+33.32° 474.46+31.29° 596.70+43.55° 589.98+46.01° 632.81+£56.64¢ 718.35+51.61°
A2 SN e 5187.13+111.64°  4336.65+121.24"  4769.38£100.49°  5002.36+100.82° 4632.13+111.23°  5998.48+105.40°
A3 IEP 11.81+1.59° 25.44+1.21° 42.72+1.54° 33.96+2.45¢ 34.51+1.24° 40.88+2.45¢
A4 3-HIBE-2- T 208.02+3.15 ND ND ND ND ND
A5 (R)-1,2-N % 48.52+1.28 ND ND ND ND ND
A6 K 2530.88+70.45°  1612.79+£105.44°  1451.69£96.45°  1947.44+98.65°  2213.29+85.47%  2212.95+113.45¢
—_— A7 1B ND 21.55+0.58" 17.95+0.88" 24.27+1.12° 28.53+1.11¢ 29.91+2.25°
N EC R ND 29.18+1.54 34.54+1.54° 36.83+1.53¢ 39.69+2.45¢ 45.56+2.34°
A9 SR ND 17.69+0.58" 12.46+1.45 18.42+1.24° 21.17+1.23¢ 28.78+1.25¢
A10 3-F R S P P ND ND 13.55+1.32° 22.24+1.45° ND 18.53+0.83°
All 23-T ND ND 13.36£1.56 6.18+0.52° ND ND
Al2 1-Lm ND ND 12.07+0.86" 19.00£1.01¢ 17.11£1.01° 16.38+1.01°
Al3 B ND ND ND ND 18.84+1.23 19.96+1.23
gy 8452.74 6517.77 6964.41 7700.69 7638.08 9129.80
— Bl LHfE ND 24.34+1.23 ND 28.18+1.44° 37.16+2.87° 42.07+5.56°
B ND 24.34 ND 28.18 37.16 42.07
Cl1 LM 26.23+1.24¢ 24.32+1.35° 33.54+1.12° 27.03+1.56° 21.41+1.76° 19.61+1.45°
m¥%E 2 1ESER ND ND ND ND ND 25.77+10.45
SR 26.23 2432 33.54 27.03 21.41 45.38
D1 IEC R AR 155.89+8.65° 195.66+10.56° 142.71+13.45° 142.11+5.54° 233.26+10.25° 210.54+17.56°
D2 ZR TR 328.51+12.45° 345.58+14.51° 328.63+18.56 389.9448.65¢ 515.46+10.35° 485.87+9.65¢
D3 FIRERR TR 245.49+5.69 ND ND ND ND ND
D4 LR 273.67+22.45° 248.29+55.47° 310.33+64.54¢ 297.08+54.65° 381.28+53.78° 392.99+32.45°
D5 ZER3-FA L TR 98.36+1.56 ND ND ND ND ND
D6 LIRA TR 150.24+10.34° 128.25+10.45" 106.46+15.45° 131.74426.45° 140.59+17.52¢ 191.09+12.35°
Be D7 FIRCTE 543.14+78.65° 705.54+19.45¢ 596.48+45.45° 615.19+54.45° 963.40+18.86" 845.18+10.45°
D8 LR 5 IR 184.14+10.32° 175.54+12.56* 186.77+5.64° 179.33423.54° 299.99+20.45¢ 260.05+10.45°
D9 FR3-FE T TR 104.99+5.86" ND ND ND ND 17.16+1.53°
D10 PR C iR 24.30+2.35 ND ND ND ND ND
DIl R 154.89+11.48" 191.66+10.65° 145.71£20.45° 146.11+38.13° 234.26+8.56° 211.54+25.23¢
DI2 T2 T ND ND ND 71.11£2.21 ND ND
PVl 2264.61 1994.50 1814.09 1968.59 2767.23 2613.42
El  7SHERR =REEE 34.28+2.32 ND ND ND ND ND
Wi E2 BZNER =R 15.15+1.21° ND ND ND 2.70:£0.02° 15.46+0.19°
v 49.43 ND ND ND 2.70 15.46

E: “ND"FmAki o
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Fig.5 Content of main aroma components

T AR | A IR 25 A O R A Qg A
AP BRI S K, BRI Jon T 2 SR I i 2B

A AT A R A TS L B N AT 5P, 1T DMY AT LAYE S
BHEZES# . TCA 52 M CHHETEPY, DMY 1] 585
i T PR A N, R S TRERTIE AL R D TS IR Y A R,
e 3 TR B A
6 ZH ALY 1Y) BN B 5 AR IR R H4(9129.80 pg/L)
>CK( 8452.74 pg/L) >D4( 7700.69 pg/L) >H3
(7638.08 png/L)>D3(6964.41 png/L)>S(6517.77 pg/L).
B Y ) BRI U R SRR BT
B, TECEERE PRI | A A Y hE I AL
R4 F, H4 ¢4HIE O RS B i o
UG v PR TR Re S ) TR X BT A XU R R 3]
—xE MEMVE, HA LHERIS IS S 22, IS i
7@ 45.38 pg/L, FEAS &8N 42.07 pg/L. CK 4 ke
FEW RS R IR = A . IR O RESEUE, HAAheH
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2.5.2 FERMEYR F A58 S ERHLST 6 4H
B 5 R R B 00 22 55, S PRGN HE A 5 SIS R
Y JFEIHAT PCA 53T, FH ISR M4 B4 BTk B M R AE A L
R4, FHLST 1 BYTTHREN 50.30%, 4T 2 19 TT
MRk 3R 28.34%, M BBt TTmk /& Sy 78.64%., PCA
L5 Em E UWLE 6, thE 6 nl 41, D3, S HAHZCM:
B, HOXUR SRS T A5G H3 . He FHSC = HL
5 2P EEER I R AT G . HAR A IR B 4%t AHOC
PEEAR, BABHBIINA 17 LA AS ], 23 B 48 52 i B3 X
(/N8

K4 B ES TTRE

Table 4 Eigenvalues and contribution of principal components

FRr FFAESE TTHREE (%) SRR (%)
1 15.09 50.30 50.30
2 8.50 28.34 78.64
3 6.41 21.36 100
—0.6 -0.4 -0.2 0.0 0.2
4 0.4
A6
" * D¢
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£y o
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Fig.6 Principal component analysis of volatile substances
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Fig.7 Radar chart of pear wine sensory tasting

PR R B A S AR IEA TR TP, B 4
Jr S HT AL B BT . AS[RIZH AL B E S PG O UL
7. & 7 AT, H3 8B PR RS T Al XS
BRZH, XTI RES DMY FEBC SO, 1] DASE JE 7Y 14 Bt g
KW G, PPAriAE 85.7 41
3 Whie5ER

DMY HEAHUAELL . IMEETELL S b i BB
TRODTE PE S Gl Y RS2 A E IS R = LTI U S (& SR
Bl AR S E AR ER bR bR . PR TE T
STy RV B R AR S XUR BT AR bR, T
58T DMY . SO, LUK —FH A XS AL ST E
PR XR BTS20 o 25 SRR, TEWRS LRI
Jin DMY, 7T LS 2 P TP AR ST SR TS 1, TE— B TR
JE T (50~200 mg/L), %S hn il 22, Pria A6 i 1k #k
o JEPRUE DMY &8 6 IR, Myl LI
E i PERON S3 T S ANTS PE EU%E (ROS/RNS ) V-
RS LR 4 5 1 AR ST E DR R T sk
R DMY BRGSO, il R, HiT 4 A8 R SN A
i, BN AT HESE DMY 5 SO, Z a7 Ah Pr R 11
HH, X A R EA A RERREE S . Hirb, H4 PRI
AL [ 29 BR R d s, DPPH [ i 305 BR R
70.00%; ABTS' [ H 2L ERF 2 95.89%. [AIT, @5
Jin DMY A LIERSP AR INEIR( LR LBE . IR
LM SR LR A SRR U & B RS D),
JITRTE AN Sh BT A, Ho, H3 2R EE SRV E B,
B IR 10466.57 pg/L, BE STk E| 85.7
5o SHIEIRS, DMY 60T LGRS S0 A Ak
TP

5 SO, AHEL, DMY TERIES T AR A B 1
PRI, A HA B e et . SIS ANAE L, 3
Jin DMY 4P A] Ay H,S A4 F A4 A, WA A
DI @ B4 g, 48 DMY A X A1) 75 IA 1Y
Pdie, (e | BHAPTE i AR Bl e, HHX R4 2
OHIFENESS T SO,, ZRE 75 18 DMY X RPN B (7,
BRI BT 5200, DMY o588 SO, fE4L
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22 8 5 HAD I G, an Ay 2500 A AP i
A PEAUA, IR AT DA R O, F ik, 2%
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