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Abstract: Organic acids such as tartaric acid, malic acid, citric acid, lactic acid and succinic acid are important
flavor substances of fruit wine, which have important influences on the quality of fruit wine. The variation of composition
and content of organic acids in fruit wine determined its acidity and pH, and the interaction with the matrix components in
fruit wine may affect the sensory quality and stability of wine. This article summarized the composition and content of main
organic acids in fruit wine and the dose-effect relationship with the quality of fruit wine, systematically expounded the effect
and mechanism on the taste, color, aroma and stability of fruit wine during fermentation and aging. The regulation technolo-
gy and process of organic acid in fruit wine was introduced, and the future development direction of organic acid in impro-
ving the quality of fruit wine was prospected. This review can provide the theoretical reference for the further improvement of

the sensory quality of fruit wine.
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Table 1 Main organic acids in fruit wine
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Fig.1 Research progress on sour taste transduction mechanism
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Fig.2 Schematic diagram of the sour taste transduction mechanism'%"
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Fig.3 Schematic diagram of structural transformation of anthocyanins in wine under different pH conditions!*®]
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Table 2 Control technology of organic acid in fruit wine

4 FE AR R T 2

ST LN E RO R SRR K
bR B T2 23 0 SR AT B L1
I, SRR R R, Oy B o
B EL S SRR | 2B IR 3k BT A,
[ PO Sh i T AR 2 VR SR A LR A v 1
CRHE 3

s, Irik IRV

MY O AN (IR R TR PR . ATl 273 R AL 5 A b S0
IR T CH Ik AR ;b 531 A R T S £
AR SRR TR TR RIS SR TR SR b SRR R o A R R

7R T A TR I B S T R R A3 R
FERR T2 ALk
BRIV R s B T SR i 5 TR M B i

R ORR-FLIR KR WL R

R0 A7 RRET BT U0 BRI HILIR

w
a BCR b b ARAE R B c R IR AU I AN 5 2 4R

a LR VER T b AR 5 . BE W 5 W IR A R 7% 4, X
THRBMMAERACR AL d AE T4 2SR

a. W AR AL IR T R 14 [ B T LA 83 AR ; b S 2R PR -5 R
KRR TE A HURR BAT PRV ; o 08 R T BT RR TS 1 4k A1)
R B ARAT EOR B

BB B, A G A 1 73 A AL X SR 43
1R/ B IR IR SR i B R i . KR o 4h
ST BRI FH A R S I AR B A LR D 2K %
PIAHOC, P B Rl I E i B SR e Ve . TR TE &
Zﬁ@(lﬂchaneea thermotolerans) SEETS L-ZLER B TR
TR R H: S T 170 4 7 T 7L R 7 R0, pHL 3K
A PR RS 1 5 20 0 o B 2 S S T R
Bf JP2 HATHSR AR R IR RE J), AT LLSENA LR |
BEIAMR SFIRIR I AE B, IO PSR IR B e Sy 1 R A
LR , 3 o g7 SR T v A AL TR 2k T ek 3 1
JEREOT BRI, BPLA R TEE SC SR TR A [ b T
B R SR A KRR [F] B fe B4, A, 4
SRS TR T 8 R4 =1 TR0 1 Bk 5 BRI W BHR S
DR TE 5 T SR ot 5T e [ o SR XU A £ Ak
Cioch-Skoneczny 2 [57] WS A B8R, B % F: MHO020215
(Sc)  FEH #4749 (Zb) Fl 26 % g 45 17 1)
MG970690( Mp ) 1k & A 1 i fok 7 260 T4 P I 7 75 2 o
I, TR I 3 28 94 R 4 ) 7 SRR, TRB TR R
SRR SR i O A 1 R B R B Y X I e
A0 S AR B R CT10 ARG B2 EE MST I 4
PRELE 7 T IR BE T B, R P R A A AL,

TR BRI T At 23 R R SR T A HLRR B Rl S A 7
AR PCIRGSIR A A, I 5 K IR 7™ A B 2 6 1Y
RS RS, SRS P A AT KR ST

PA_E AR ST SRR S T A AL A et R i o
R DT AT AT AT IR, AR S PR AR 7= o Al L3k
FEATE A A I T PR e T R B SR v A BILAR L 1)
TR SR i BT, AR ok T LR 3l A LR o A (ol
Je HRBE) 5 RTN Ah SRS AR IEAT 0 A, LAY
HEAR G BLE S VE AR A (0 RSP AT AT LAAR 3R o
SRANSE 17 DL X AT AR AT 18 25 I 45 AT & i i
JBt A AR RSP 7
5 Jg &

A HURRAE S S0 b i E 2 R o, HoRr A Y
PR IR A0 11 o A X ST XU AN AR A P LA i 25
Wil o ASSCERAS T A LR SR T il JB A4 52 M0 L RCRSY
TR HLRR YRR T 25, S b R0 i o f 4t 1 L
o IRITRI JFURE LA B I T 25 T T el 2 ) S 3h
S5 2R 1A D BN AT BILER A AN 25 B B R, T K
TR A ML AL 70 4% B A G BRI B A, e 2 o
AT BT S, 2 AR 22 R B E A 25 R A



X REE AU A i BT 5 B R R T 911

FEAV BB FE R BT 1], AT HLBOG SR B A
JRCRIASAE PR 2 R LB 1, A3 n stk LR L5 i
AIBIFSE . DRIRRE i e A AR 41 7 1148 ML B
FCRE R KR AT 5 R R 5 40 i A 4312 T AT 5
BT HURR A IR W 5T S A2 5 P B2 LB ; BRI
AT LR IR I AR W BORTT K @IRFEA DL K
ESEE-IretolNCIE (R EROE STERRIs i AT

S E Lk

(1] W S ZA0R T EZRBRAA AT [ D], T Al
TARRSEBE, 2013.

[2] 3K 45,0, 280 — A5 RIEENTASINA HLAR X 04 $r 207 %)
T EAEE B AR (], a5 AR Tk, 2022,48
(7): 1-12.

[3] ROBLES A, FABJANOWICZ M, CHMIEL T, et al. Determina-
tion and identification of organic acids in wine samples. Problems
and challenges[ J|. Trac-Trends in Analytical Chemistry, 2019,
120 115630.

(4] XV TR0, RETHE , 45 TRt B AT BF A B bk SR A5 Bl
PRZL AL B SE IR [ ] B AL, 2021(4) :71-78.

[5] FAE=. BRBBE TN BERREARBIFT[ D], Bk . PHILRMBHE
K2, 2014,

[6] FhEME. AR T EEREARE A P A HLRR Y LLECFIRIL[ D).
% PUALRMBHE:, 2015.

(7] ZEMEEE RIE G JBGetR | 554 4 0 A HLIR BIF 5% I0AR K i Y Jé

[1]. B TAAHE, 2015, 36(6) : 380-384.

B, AR R TR (D). B, IWARRIK
=, 2007.

[9] HARVEY R B. The relation between the total acidity, the concen-

H0HE

tration of the hydrogen ion, and the taste of acid solutions[ J].
Journal of the American Chemical Society, 1920, 421(4). 712-
714.

[10] OGISO K, SHIMIZU Y, WATANABE K, et al. Possible involve-
ment of undissociated acid molecules in the acid response of the
chorda tympani nerve of the rat[ J]. Journal of Neurophysiology,
2000, 83(5): 2776-2779.

[11] RICHTER T A, CAICEDO A, ROPER S D, et al. Sour taste

stimuli evoke Ca?*and pH responses in mouse taste cells[ J]. Jour-

nal of Physiology, 2003, 547(2) . 475-483.

[12] ISHIMARU Y, INADA H, KUBOTA M, et al. Transient receptor
potential family members PKD1L3 and PKD2L1 form a candidate
sour taste receptor[ J]. Proceedings of the National Academy of
Sciences of the United States of America, 2006, 103 (33).
12569-12574.

[13] KATAOKA S, YANG R, ISHIMARU Y, et al. The candidate sour
taste receptor, PKD2L1, is expressed by type Il taste cells in the
mouse[ J |. Chemical Senses, 2008, 33(3); 243-254.

[14] HUANG Y A, MARUYAMA Y, STIMAC R, et al. Presynaptic

[15]

[16]

[17]

[18]

[24]

[25]

[26]

(Type II') cells in mouse taste buds sense sour (acid) taste[J].
The Journal of Physiology, 2008, 586(12) ; 2903-2912.
NELSON T M, LOPEZJIMENEZ N D, TESSAROLLO L, et al.
Taste function in mice with a targeted mutation of the Pkd113 gene
[J]. Chemical Senses, 2010, 35(7) : 565-577.

HORIO N, YOSHIDA R, YASUMATSU K, et al. Sour taste re-
sponses in mice lacking PKD channels[ J]. PLoS One, 2011, 6
(5) : €20007.

LARSON E D, VANDENBEUCH A, VOIGT A, et al. The role of
5-HT3 receptors in signaling from taste buds to nerves[ J]. Journal
of Neuroscience the Official Journal of the Society for Neuro-
science, 2015, 35(48) : 15984-15995.

TU Y H, COOPER A J, TENG B, et al. An evolutionarily con-
served gene family encodes proton-selective ion channels[ J]. Sci-
ence, 2018, 359(6379) . 1047-1050.

BT, TKOCHE, LR, L RIRSE(E BRI B L K
HOZMK R[], phafimseaeas, 2021, 37(1) ; 89-95.
TENG B, WILSON C E, TU Y H, et al. Cellular and neural re-
sponses to sour stimuli require the proton channel otop1[J]. Cur-
rent Biology, 2019, 29(21) : 3647-3656.

LI H, LIU F. The chemistry of sour taste and the strategy to reduce
the sour taste of beer[ J]. Food Chemistry, 2015, 185 200-204.
WeE AR e, ik W, AR RRR L pH (E L R T TR
XL AR [T]. B aMREE, 2014, 35(21)
118-123.

ZAMORA M C, GOLDNER M C, GALMARINI M V. Sourness-
sweetness interactions in different media; white wine, ethanol and
water[ J]. Journal of Sensory Studies, 2006, 21(6) ; 601-611.
QIN C L, CHEN C M, YUAN Q C, et al. Biohybrid tongue for e-
valuation of taste interaction between sweetness and sourness[ J].
Analytical Chemistry, 2022, 94(19) : 6976-6985.

FONTOIN H, SAUCIER C, TEISSEDRE P L, et al. Effect of
pH, ethanol and acidity on astringency and bitterness of grape seed
tannin oligomers in model wine solution [ J]. Food Quality and
Preference, 2008, 19(3) . 286-291.

SYMONEAUX R, CHOLLET S, BAUDUIN R, et al. Impact of
apple procyanidins on sensory perception in model cider ( part 2) .
degree of polymerization and interactions with the matrix compo-
nents[ J]. LWT-Food Science and Technology, 2014, 57(1) ; 28-
34.

FUP  RISLE R SF . A LIRS0 4 4 v ) 52 )
[C].PH% . BRVGARHAAE, 2017; 187-194.
OBREQUE-SLIER E, PENA-NEIRA A, LOPEZ-SOLIS R, et al.
Interactions of enological tannins with the protein fraction of saliva
and astringency perception are affected by pH[ J]. LWT-Food Sci-
ence and Technology, 2012, 45(1) . 88-93.

NORDBO H, DARWISH S, BHATNAGAR R S. Rate of viscosity
changes in five salivary protein fractions following pH alterations
[J]. Scandinavian Journal of Dental Research, 1984, 92(4):
302-305.



AN NI A

2023 4F 45 39 B 3

[32]

[33]

[34]

[35]

[37]

[38]

[43]

[44]

[45]

YAN Q, BENNICK A. Identification of histatins as tannin-binding
proteins in human saliva [ J ]. Biochemical Journal, 1995, 311
(1) 341-347.

CALLEMIEN D, COLLIN S. Structure, organoleptic properties,
quantification methods, and stability of phenolic compounds in
beer—a review[ J |. Food Reviews International, 2009, 26 (1) :
1-84.

LEE A A, OWYANG C. Sugars, sweet taste receptors, and brain
responses| J]. Nutrients, 2017, 9(7) ; 653.

FIH. PRI BT 25T (D], Bk BEILRMEBHER
2%, 2011.

ZC 2 A AN TR] X TR A 2 A A 2 O e O F
FEL1]. LA, 1996, 5(4) @ 76-79.

BRANNAN G D, SETSER C S, KEMP K E. Interaction of astrin-
gency and taste characteristics [ J]. Journal of Sensory Studies,
2001, 16(2): 179-197.

WREE , SR =, AR 0T, 2. MR 5 4 by R M B 5T
JELT]. &R, 2022, 43(13) : 199-209.

TRIEAR. A 20 € 25 72 5 48 61 W A L BE A F 52 [
B TLRIRY:, 2021

WP Ok RE AR AR BT FRIN TR E M B
REHBTFEEE[ )], friBlez, 2018, 39(11) : 269-275.

SO SO SISO 7T = i €A e R R 7 e =R A 2
WE5EL)]. RS ENA, 2003 (5): 31-35.

JACKOWETZ J N, ORDUNA R M D. Metabolism of SO, binding

D]. &

compounds by Oenococcus oeni during and after malolactic fermen-
tation in white wine[ J]. International Journal of Food Microbiolo-
gy, 2012, 155(3): 153-157.

R R WA R PRI AL R AP D], R 7Y
ERFE, 2020.

BoOHECEORE, R ML SR B IR XN [ B R A
T RIRY BOREAE AP AT [T ] 256 5 %W Tk, 2021, 47(17)
256-264.

KNOLL C, FRITSCH S, SCHNELL S, et al. Influence of pH and
ethanol on malolactic fermentation and volatile aroma compound
composition in white wines[ J]. LWT-Food Science and Technolo-
gy, 2011, 44(10) : 2077-2086.

WANG H, NI Z J, MA W P, et al. Effect of sodium sulfite, tar-
taric acid, tannin, and glucose on rheological properties, release
of aroma compounds, and color characteristics of red wine [ J].
Food Science and Biotechnology, 2019, 28(2) : 395-403.
CRESPO J, RIGOU P, ROMERO V, et al. Effect of seasonal cli-
mate fluctuations on the evolution of glycoconjugates during the rip-
ening period of grapevine cv. Muscat a petits grains blancs berries
[J]. Journal of the Science of Food and Agriculture, 2018, 98
(5): 1803-1812.

[46]

[47]

[48]

[49]

[50]

[51]

[55]

[56]

[57]

[58]

[59]

BB BEPHTE T ARSI RS T 2SR
fEJ]. A TR, 2019, 35(18) ; 282-291.

BEKKER M Z, MIERCZYNSKA-VASILEV A, SMITH P A, et al.
The effects of pH and copper on the formation of volatile sulfur
compounds in Chardonnay and Shiraz wines post-bottling[ J]. Food
Chemistry, 2016, 207 148-156.

CRIADO C, MUOZ-GONZALEZ C, HERNANDEZ-LEDESMA B,
et al. Temporal changes in salivary composition induced by oral ex-
posure to different wine matrices and the relationship with the be-
haviour of aroma compounds in the mouth[ J]. Food & Function,
2022, 13(8): 4600-4611.

BUETTNER A. Investigation of potent odorants and afterodor de-
velopment in two chardonnay wines using the buccal odor screening
system (BOSS) [J]. Journal of Agricultural and Food Chemistry,
2004, 52(8): 2339-2346.

GUINARD J X, ZOUMAS-MORSE C, WALCHAK C. Relation
between parotid saliva flow and composition and the perception of
gustatory and trigeminal stimuli in foods[ J]. Physiology & Behav-
ior, 1997, 63(1): 109.

BATISTA L, MONTEIRO S, LOUREIRO V B, et al. Protein haze
formation in wines revisited. The stabilising effect of organic acids
[J]. Food Chemistry, 2010, 122(4) . 1067-1075.

REN W B, ZHAO S J, LIAN Y H, et al. Effects of hydrosoluble
calcium ions and organic acids on citrus oil emulsions stabilized
with citrus pectin[ J]. Food Hydrocolloids, 2020, 100; 105413.
fEAER, X W, 8 Bk A VR A PR SRR W
IRACAFPE SRGEYE( D). il SR WE T, 2020, 46(12) : 29-
36.

IR A A R MRS ] PN S A, 2007
(1): 62-63.

FEw SGBTE VT, AF . T AT AR R A A I
MBI LT]. Bk, 2023, 44(3) : 323-331.
ZRUEH B B (TR, AR TR TR R TP2 2 WAL T Y A AL
B AR M BRI [ )], PR A, 2016, 16(2)
251-257.

CIOCH-SKONECZNY M, GRABOWSKI M, SATORA P, et al.
The use of yeast mixed cultures for deacidification and improve-
ment of the composition of cold climate grape wines[ J]. Mole-
cules, 2021, 26(9) : 2628.

TIGEm , Tyl VFT |, 45, A MR 7 B o] 7 7 JBR S L v i
AR TR BTSN [ )] BRIR, 2021(5) :112-116.
Xeare, BRI, sk A A5 TR BT AT R BBk T 400 %
WA BT [T, b EERE, 2022, 41(4) ; 65-72.

TREbEL, LM, R R, AR R R T SR R B A A L
PR B MR IERE M A 20 AT [ 1] R RIE , 2022, 41(3) : 38-
44.

(FAESBAR )





