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Abstract

Fermented fruit wines have emerged as a new growth point in the alcoholic beverage market due
to their natural fruit aromas, rich nutritional content, and low alcohol content. The precision and
intelligent upgrading of brewing processes are the core pathways to enhance product quality and
market competitiveness. This article systematically reviews the research progress in key stages of
fermented fruit wine production, including raw material pretreatment, strain selection and fermen-
tation control, as well as post-processing and aging. It focuses on the application effectiveness of
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innovative technologies such as near-infrared spectroscopy sorting, mixed-fermentation, immobi-
lized yeast technology, and non-thermal processing aging. From four dimensions—raw material com-
patibility, process parameter precision, technological integration and innovation, and quality control
system construction—the paper proposes targeted process optimization pathways. Additionally, it
discusses current challenges in fruit wine production, such as raw material quality fluctuations, un-
clear flavor synergy mechanisms, and high costs in large-scale production. The article also explores
future development directions, including synthetic biology, blockchain traceability, and functional
fruit wine development, aiming to provide theoretical references and technical support for the stand-
ardization and high-quality development of China’s fermented fruit wine industry.
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Figure 1. The whole process flow chart of modern fruit wine brewing
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FEHET IR S IE TR ARG EEAREE N TS, RCRAR. IRZER, M LSEHLE R
JREIEI—A . B A BRI AR, IELAMERE(NIR) HLESALSE . Sl UG S ERAE K R0 1k 93
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PROERTIACREOPERL . BREE . BGAVESESRDR, I RURR 1~2 &, HABGIACRALZ 9] Fln, Hf
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IR AR L MK 30% B L, BB OR B 52 TF 20%. B4k, ARIR AR IE e b 5 7 S5 v o 1A
oA SR VR MR AR A R SRR P K SR 7 B ORI RS, e PE T2 95 B mi vt
REGRIT . SR T UR e . RHEISAESS, AFEIR A AL TSR R ok
EEEES, TR, B, SRS S RURERAEE IAE ST . AREERORR
PSRN IR R AT RIS, K10 A %], REE RS R KPR St 3 s 70 K0, e i 5
PESEURE . BT RIS EE 2], BRARM, RASEEEEAR RN,
IR AE 75% A b, A GRS 10%~15%, H R A RIR & B MK 20%, A5 R B3
Tt B EVESOR NS S VT 175 R, SEBURRIM TS/ b, BE— B3R TR

RAF o RIERAR: AFRZCRCRIT B R R BOR, B R E KBS KRR .
n, AR BREERE. LS K RIORRERGE, Rt pH KT 3.0, SiHIEEERG T, SECRM AT K,
FLA R UGN, EHRAE K R ARE R, MELUEE| A ARIERSEE . DIt 200 RITHIREE . B
& pH SESHEHAT IR, DR RIS RT M RN E S, EEARBAEYIER. Y
PEPR 5L IR =R T ik . M B RIA R IE L S INBRFRES < BRPR S B S B 1 o MR Hh B LR
BB AR, EA S SECRH IS il &, il ARk, HATREsCR RN K k. )
P RIA AR T AL BT IIBIEFHOR, B 1 AR B 7 S R I B R T AR S 1
BEARER L, HLSHTIR T 7 1 PR SR I HUBRIR B 7 r B ok, BRI R LAY PR R AR U
TR IR, BB A R R . EVERRVER H ATz R R T, EEAREERR - JLR K
(MLF) 5 [ BRI B A o SRR - FLIR R WA P LR R 4 SR R IS R IR i O FLIR 5 ek, MY
REMS FEAIRER BE , I REAR TH SR X KUK 52 2% 1 55 A R M o A TR TR B0 I i e 1o 0 126 LA PR IR D e AV B T
FERBES RE P EAE A LR, Blhn, RIHBEBRREAS R RIR 0N LI 5 — A ALhR, SCHLREIR 5 e
OO RACR o SRR H SRR SRR B B 2 E v B, DA ORI i Tk B P RS L 13 ] AR 58
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FBIRGEBORIZET SOWE BRI I BB, IZBARFEARIR 0 C~607C) A ZFAF TR R HEAT R 6
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R 1 bR R TR RERATC 1 ARER S PRARRRIN I BE . 32 R I B 2 B A7 SR 0 e O OB, AR
B BENRER AR ™ AR R IR . B2, W REE KRBT . Blan, K FH RIS B 5 OB R BEE & K
B, DUBBEREREYS AR BN TR MR R ORSEHRSY, R KEESR 0 & &I 25%L0 F,
B RAR L s . BRI B o i v IR BRR A R TS Y, s s REREE S SRR, BRI AR
BRIZ, RIS P AR K R S A6, o R VR [16]. BERE - UL RTR & A IR )2 4 BP9 £ 5 LR
WA, SO K SRR - AR R T . ARG R R ERIE T, RS R S SRR - IR
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Figure 2. Mechanism diagram of microbial metabolic interactions
in mixed microbial fermentation
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BRI PN T2 R 200 M I 82 A 0 A, S S R e el R ) TS AR, 000 A P 2% i 55 KURAZ AL EE 352015
H B f DU ARYE B R ) 25 2R, A sl RO RS . VAR PR RS 8y, SClR R
MR HER I R PR R AR R A L, AN TR BORE RO FE IO REORANA o KBRS, B
BT AR B, T B R IS (20°C~22°C) AL B RN B8 s R IR P, R IR R B Y
B M B FRRIRE(16°'C~18°C) BB/ A R KRR (A i K e, BERHEVE TR, w52t — DK
IRFE(12°C~15°C) LA EE R A R (211 T8I 7> Bl 5n%, 255 Reil I H] R 48, I SEBlA R
FERREHERE ], R LR ZEIEHIAEL0.5"C LA o ISR R R 2 A B AT, RIS R A7
SERENS (et P R AN I AR BRI, e 5 U 5 ZE P R R R 4, B S A SR B A2 [22] . B RV SRR %
G MUk B A AU RS (R BBl 5 R TR TSI 5 A R P AE 2~4 mg/L, R I U100 85 S A T
AR BERE R 0.5 mg/L LU o BbAh, SRR, AR 7055 2 Kt al i i B Re ) AR Stk AT A v
i, DRI R R E
23. FAESHEREIA

R TE R R & A KB, A, SRR, B, BERRANMAE, (RN XRS5
fft e, HURBOVHEE. J5AbE 5 PRI O AR R LRI SETHBAETE L. et KRt il &
B SR R SRR E M JEER, 5 AR TS BRERBOR AN R R BR B RCRRT Eedn B 3) IOt 7 ik Fee 2 24
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Figure 3. Comparison of different aging techniques
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BRI . JTEER, SHr R EEOR e RMETS  HIEETS . BHAEIRSAER 2N, e R

DOI: 10.12677/amb.2026.151005 43 WEY AT


https://doi.org/10.12677/amb.2026.151005

Pl

—FRIRMIBH RS 20, Re SRR S TR EAR .. RIRESE, TERUTE, RAEEIR
U TCHRER AT RUR SR A R, SRATREE N 0.1 g/L I SR MRS IR BRI, P05 BE T 0K 95%
PAE, BHAREBIEIRTE 10%, H WY R IE 90%. A JEVE S+ AR ) & ) FH IR A 1 7 401
FI, B R0 rp BT 2 R S, B IR A FLAR A H E 0.01~0.1 um 2 8], BEWSEAEHEEAR. R
s TERFEMPARASE A, RIS OREE /N2 XK AT o BVE P T R B I TR I SRR . R (TR SS IR,
SR R B AR R T, AN P, SRTHEEE[23]. B0, SRR s
SV, AT SRR Y AU R, B G R S B AT, R PR TR TR R AR T R A
fFRuE MR RE, FEamARE. AbERE. BTrafesd. ARl ENE F-4C~0CrK
AT R [24], (R ARR RS T 45 d AT, B S e AR AR R B DTIE o A3 AR @i AR
W2 60°C~70°C, PRFFE 15~30 705, RKFWE PR Y, FRHEE AR, RFFRE E25].
B8 A8 He R e =R B A e R R R SR B, BT SR TS, BReSRETER
WURREE & T HLUTE o

AR SR AL 55 R I B A PR SR b SR T I S BEEA T, AR G BRER 7 1 R F I B T AR
Hg A7, fEAEIT EDE T TE 6 N H 2 3 A% . BRI I B R . AT 32 S R A AN SRR
PETF T RR I = 1, (EARARA (I RRA B v, ELWRAR B, 3 DA 2 R AL A P R 75 R o 4K
H AR B AR I AR RO THRER . B BRER . SR RER S OB S AL, AR RR4E I PRERE Y, 327t
ST . RN T RRAR B AR LRGP RN RO PR v PR R ARG, S Bl A B A s SR
T AP A2 SR, AR IR A7) S5 R A o 8 75 R TR A 1) FE R 75 00 P s A, 358003 I8 3, I e 28 4k
ELIE R 25 e S AT, IFFERI, SRAIIEN 20 kHz FOHE R P AL B 2 S50 30 2040,  FRRR R 3 mT 45
J 60%, FIG TSP BT 20%. Hink PR R DU 1) FE A (R AN 5 A S IORE, s XU A0 58 1)
B AR S R, TURSE NSRS NS . e R AR A K SR E T 300~600 MPa )7
FEREEN, o FRMHEEER, EETS5aR0ES, RIPRENaERREES DB B A B
PR R FHAGA B AR AT R R, B BRI R S, BUE RS . MINE S, SeOlst FiF
SRV [ 3 [ A% [26] 0 BEAR R HOMEIE TR JE 23 AR FE LIS« rp B LI 15 B LI, A LIeE (R AGOR e 68 T
TRIEERIAET S RE, PEREIEAR R RS T R E S SERES, BRSNS T G5
Tk SRRSO T S A e R TRAR T, A0 R I TR P RERSE B 30 K, SRR (¥ KUK 31 AR Sii%
AABRER 6 S H AR, HBUARFEMR 70%. A WRBR A2 38 1o i) SRR ool At e 0, ek SRR v g o
THRMERS, R TH TR, HEEMIEM27]. MEAENRER R S0 S RS 5 R a2 3D,
K A S IENE, WHAEAEH 0.1~0.5 mL/L-d. CERER S 0 S0, s mia e, R
IS, BRERJE T 455 50% LA 1 [28].

3. XBBRERET ZMULEE
3.1. FERLER MK

AFEKRBPERLE . RIS E. BAUNDMAAEREER, FELFERMHES TZSHIL L.
— MR SR AR, GBI RN SR e SRR AORE . B R BRSO
brs WA SO R BRGE R, o8 T 22800 e SR 80 S (29]. —RITRE A RRHRIRFE AT, A
AT 7K SR RO EL AP (S SR A7 S ek R SR e A RO IS5 A AR 3R, 1RSSR e A S
BHICE 5 R BESRAT, JT R KRR (S A TR . i, SESR - BRiemkds 1:1 EEIRER, 72 18°C KM
FE. 240 mg/L BEEHER R, 50 mg/L RMHA MBI ZRAE T, TSR XU DM O B 7
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3.2. RESEEENLMK
RS HRS HEIE HESR T R S R e M A% O, A S 2 0 Bk s dlbrvE, Bk~
%=1 FR:

Table 1. Fermentation parameters and optimization table

® 1. RESHRMLE

KEESHL [RAASR T T2 ) SR
R B A BRI, IREREEFIEL0.5C; BT 20°C~22°CHEit

BB K, S5 16°C~18°C 44 KBk & R

B — R R T R RIS HILE 0.8%~1.2%; TR K BENT,
R AR BE 5 4 B R R LA 3:1~5:1

VAR LR 28 18°~22°Bx, MRS R PRI B IR G B

R P R PRI R BRI, I A R G

VIR L SEBLH BRI E(11%~13% vol) R R

VA, TG tb s BRI

KR 3 KRR SR A AR L 2~4 mg/L), J5 Y]

R A A et R 3, 5 ) A A R, b TR

33. BEARmES6IFHK

HEBN R liE T2 5IAREDHEAR . e &AM G, 2SCIAE R gt —=
EVIBAR G REEERE, EVMHER S H RS HARN RS & IR B A HE . BRI L
W BB R . R mERRE AR STEL RN RS N TEREEMS S, TS AR -
TR RG” — MR G . B, 5 e R R e T AR R B as B 7R 2R I I R G sk
IR RIS R B . RS RS pH S524 FIH N LR AL TN R B8 i, H 3B R FHR L
BRIRESESH, IR FEN “ T REHERIR[30]. R AR I T KRR, IBRR 3 PF
A= RAS, BEREE SR PR ATIA 10 LA b, RIEJEII4RRL 30%. MhAt, F& MEMFH AR 58 e
FARMGE A, TSEI0E AR RERDD R 152 H A e BN, I8 B PR g iR oR U B RE R Ak, AL RE RS S AL
BIRCTE WG R OREEFSDR, RIS R G R I R GubG s il R B o tF, Ak H AR R 5 1) &
FSs HRTE SR AT RO 5

TRAERIN THEAR SRR T ZMRE, ERINTHEARRG K. R, BRAESRA, 5445
MRER T 200k A, v RUAR FE RER A 1, BT SR S i Bian, SRR S TR B - 8 R BRER I A T2,
P TIALFE REAE AR R K SR AH M EE , 3R T 2R 5 & S H e, v R IR U BB A% 0 U R R
PRIHPA R . BR8], KA AL B0 kHz, 30 40445 & w5 MR ER (400 MPa, 15 2304 T 24k
PR SLIER,  BRER AT AR K 80%, S MEERMIIN & BTt 25%, FUBIEEA SRR 6 S IR .
F—RAE T2IRMEEE - AR VRN, BREEIE R A LR Em R R . A S sm, 27t
AARVEIE BE, A8 FRIBR U B8 % Tt 7 ST URE RO AT 5 AR o e A1 AL T o 08 I 2 S5 AR LB A
S SRR R 1 R [ . B0, AR EE(0.2 g/L) P s LIRS, RN TP EE LSRR AR Fr (5 /L) R
30 K, WA PEIEEIL 98%, HEABIKRAMERES.

RGO TZEARNITR SN, G T EEARRIIT RS R SIS b v 785 e b a8
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B, HAZO RS RERHFE SETIS O, A R RAeERZE R3], SO TZERNIE T ZORE
CURPEANTI T — R REFEAEROR BN, i, SRAIBE D MER AU SRR, B EEARTH]
HRER 9 70 A 0 IS S5 2R 5T, REAEDUONZRIRBOR ) 173, HLREWS (R B TE 2 A UM s R TR RH RE T 15
BARTAUEG I TIEEAR, HT AR, W ERREIRTHAE 50%LL b o @A ORAL B B4R,
Blhn, RATERME. BEFIRSERIRETE I AL I LS 1), B2 ulR s B R
TEREIRIE B A A IR, RS B i B R B AR AR B R s R AR B BRI IR, I
Y SEeE SIRURIN AR

34. REFHIERK

PR AR AR AR IR R, R ORBRE S ™= i i T 5 2 0. — RS R fr S0 &, FIH
GC-MS/MS. HTESMIMHEA, A FEHIKFERRESR SR (W LR O 5K K OIS,
FE T ARBRHE RO P2, R IR 8] AR 22 38 I TE S% A o 23R 2 A Fahn, £ FHIEE(<400 mg/L)
£JE(Pb<0.2mg/L). —ABR(<250 mg/L) 5 5 2 A Fahr, WAL AELATMIALE, B O 5 RF A Rl
B AR ) (GB/T15038-2006)F K brifk[32]. = RHl bR E M A R, At e e
HIBN, S5 EHA, WOFE B S RRUANGEEEE BT, 185 LSRR
%,

4. ZEERREREEIREABEK SRR E
4.1. EIERBkE

2 iy e PR R R AT T R 22 R o SRR BRI K, AR PR AR 2
BF, PETESHAEDREIERI[33]; RN FIHLHIA BT, SRR R (15 R AR S A
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