BOE BROE

2025 4 5 44 4% 55 8 1]

M 402 ) <1 -

IKRAR A REE~ £ SRV RGN T AR R TR

1R

RRB FAHE, R, 5

BORBE K AR B R R, 2 LR

(ILFERYAY AERFETHAIESER HH5HF TR PO, LT 100083, 2.8 b KB HHE M LEELHE , bx
100083;3. L R A B EH 4 5H G EHL ARG FHFF O, LK HE 265600;4.vF & F LW ERH AR NG, HE &% 838201)

OB KR ZR IR D R ) KR T A AR R A TR TR A2 B R B, AR T KR 2R AR T IR U R )l
JEME AR Z — % SCHR T B a8 A0 1 ISR O T K SR ZE 00 o Y ek Y R AR, TR SRR AR BT R R
Bl AT T 2RI AR T 2045 T 181 X /K R ZE R R R i Y 5 B IR B AT A0 A, B B 1 I A R N A A AR R G, 0 H
T 7K 2 ARG v VY s ) ARG 00 7 vk AT AR, LTS 1 7R SR 2 AR G v P s ) 20 ORI S B A 1 IR S BRI Al

SRR /K R ARG WP 5 S0 PR 285 S R i 5 A ) g vk
HESES . TS262.6

X E %5 :0254-5071(2025)08-0001-08

doi:10.11882/j.issn.0254-5071.2025.08.001

B3RS SR BRI )/ R, G5 KR ZE AR v R A 4 LB BAS: I D ik S ST, R IR PR L 2025,44(8) 1 1-8.

Research progress on production and control mechanism of methanol in fruit distilled spirits
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Abstract . Fruit distilled spirits are highly favored by consumers for their unique fruity aroma and smooth taste. However, the issue of methanol contents

in fruit distilled spirits remains a significant factor limiting the industry's development. In this paper, the hazards of methanol were discussed, the do-

mestic and international regulations regarding methanol limits in fruit distilled spirits were summarized, and the factors influencing methanol contents

in fruit distilled spirits were analyzed from various aspects, including brewing raw materials, pretreatment process, fermentation strains, fermentation

process and distillation methods. Additionally, the effective control measures currently applied in production were summarized, and the primary de-

tection methods for methanol in fruit distilled spirits were outlined, aiming to provide a certain theoretical and practical basis for the integrated re-

search on methanol control processes in fruit distilled spirits in China.

Key words: fruit distilled spirits; methanol; influencing factor; control measure; detection method

Fe SRR A R, 2 T EER, mACR T
LA R D7 A AR UL/ N BOE S — B RR L, 27 0
WA R BRI ORI AR SR MO R, 5 JE B2 A8 ot , 7K
RGN T AT LA 258 BLK SRR AR Jim 04 I A0 18 L, 7 R
TR 7R R S AR R R ) 7 i e TP, L2 AN
) 2 S DRUR TR T 8 R o 2 A K R 2 AR ol T R K
AR, B WA TR 32 TH B WU BT A A A

IR ZE IR DUKCR 9 OB, 22 Pt RICRYE A1 B
FEAE IO A A S5 T, R 2 AR AR B i ™, JLF- B A
AT SO A I, JEL rPOAOR Z 08T T B A
X A 1 KR 2R R JEORE Y A — 5 B AR i
77 it AN TR SR A T 2 — e R 5 B KR (A
B R RIS A2 ) A 7 I Z8 VT A7 A PP B

Y& B #3:2024-07-10

& E H #1:2024-08-27

BT 5 B 250 07 1, Y A A 435 A KA i 1
A T A A K SR I o 1 B 0 A
SO TR 6 08 T I P SR 3 Tk SR 2 0 o
O i B T T K SR ZE I P R R R L B
M R 2% AR 43 SRS T D G B RG , 35 ek 4 38 o
FE SR A M % JRAR 5 T R A R
1 BEBHEERERMTELR R G AR BHAE
1.1 PEELZE

i (428 5 CHOM) , U Bl “ KB J2 40 T I it
BN SEAMIB I T (| 0k R B IR 5 2 A I
AT TE AR TR — B AT 1K 43— A A
AT R A 0 1 B K 25 A B 5
340 mg/kgii it 2 H B AR IR, BE A6 T, S

EEW B : INARH AT KRR TR H (2022CXGC010605) s HiizE B /R |G K g | Sy BRI 45 H (ZYYD2023C24)

HTERAET /R FG X ARHE L1 (2022A02002)

PEE B 44518 (1995-) 5 W LW 52 2 W52 0 1) Ay A 400 TS PG
FEWAEE 22 5 (1990-), 55, AR 11 BIF S o) by A 4 T XUV AR



2025 Vol.44 No.8
< 2 Serial No.402

China Brewing

Reviews

TP TE T AR IE B R R E AR AR 5 TR
R, o] PR A A e AR L 4T 28 Ak P PR G A AR
REA Ry B FP I S 2 0 W T S U L G Ak o H R,
JT A B FE R R R R AN 5 HE AR AN, o R T
FEECS) R R LA O ok AR T A B A R )
IR I AR B W W 3R 58, 5% T 0 28 R 6, R i) e 23 XA 42
F 00t AR U F i T R e SR Ak i AT 0 AR H R AR
BF S 11 Sy R AR 14 7= 4, 30 el 900 o) b R i i €2 32 C
S AL T 1 | A i A, LA AR R 1 200 R A
BEAb 38 2 5 R P9 A LR AR R AL R S i R P
RO B O AR B 5 B R EE B AT iR
WFFTUE I, F 3 2 5 IR LA 28 % B WHIE | O A W A 1
B P
1.2 B A S TE £ F P BRI S AL
121 REMXARESBELXRE T FESENAE

GB/T 15037—2006 (7 %515 )2 11 Ak 217 45 70 v H
Pt 5 5 N <250 mg/L , £ 45 15 H FH B 51 <400 mg/L.
GB 2757—2012( 75 18 S H: 1 19 ) B 2 DAHR 45 25y Jit
AR 7 A ZE R H O RN < 0.6 /L, HiAY JRURHE 2 i 76
PRI BB Y <2.0 g/, GB 31640—2016( £ F T 45 )
FaE B it < 150 mg/L
122 ESEXAREN FEAENAE

iR 25 )RR BT PG 2 5% 2 R v e o
(A DL & 1200 56 7 SRS 2 AR b Y e PR B, 422 100%
(AP RS T B, TR 1 A o 5 A L B A 2 T
B A1, 36 15 3 A 1 £ 4 WA A OB

F1 AREZBOETHAESSENEMEXRENRTE
Table 1 Foreign relevant standards and regulations on methanol
contents in fruit distilled spirits

W d R4/ (g L)

(HE100% 0T A T 3 i
2 HRTHE ORI B 1 M
%ﬁ%ﬁ 92 10 i s A
10 IK IR ZE R
Eang
bl 35 24
Sec 510.200
S FN T 5 0.4 2 BT | 4 AR A
P 8 S IR

2 KREBEPRENT%

IE 8 A 7= R K 2R AR R R R R T AR R R
fife 2 R K SRR SR BT B 1 - D2 FUBE I 11 R 4RO
15 B 16 1 (pectin esterase , PE ) £ IR 23 fif = A= &1, P9 I
P R I R Tl KSR B A7 AE T K SR SRS v K 1 R e AR A
ORI By ol DU Fp AR SR SRR | S T 1 R

HIERA T TR A SR A A B R HR S T oK L BT
) 1 S AT A T 0 B A RS, SR S EF Y R DL A IR B AF
TE T A 240 L B R0 A48 i 1) 220, SRR — Fh e 20, %
S H a-D- 2 FUME I RO i o- 1408 B 0 B2 98 R 32 4, D0
B PR rP A T A R, A0 BT AT AR AR R R 2 A
5B B8 AE PTG A AR TR AR S (B 1) R E
BT X K B RE DXL B, DG I X 3 B (] Y L T 1R
B (homogalacturonan , HG ) #4 B ; A B 2= ZLME 195 1R 38 0
(xylogalacturonan, XG) | fR 2= FLBH ik 58 41 (rthamngalac-
turonan I, RGI) 1 i 2= 2 ZL A 1 12 28 HE T (rhamngalacturonan
I1,RGID 41 i EHEIX

A —
P B RS
(HG)  ______ N

_______

------- I

v
T AT

T
l
I
v (XG) bommmm
AP LR RERR IR 1
(RG 1)

E1 REMNEXALEHTER
Fig. 1 Basic structure diagram of pectin

BEAE 2R A T B It e A Ay o Y e ) —
RS, AR R L R v, R Y R AR DL
PR A 5 — PR H R AE 25 1 R i 10 o 8 rp B U R
Pz A B 5 5 N TR R AE H =R BOR B A F R R
T R B) BF Rz, Bt s B i 5 0 i TR A B g A ol R, v
Tl 2 R Bl A A 2 R 1N it o 60 A F 5 SR8

HMKRZBERABESENEE
3.1 Brik RA

TR R ZE AR P A 7 AR TR R vl T TR e o AR
2 ) TR A A PR, SR 52 vl SR e 55 o 7K R 2 A G v P Y
B R e R 8 7K SR A I 1 ZE AR P
3 5 1021 HANG Y DAEPER FH S0 A 28 i P 1) B s A i
ok % T i £ AR, 45 SRk B, AN TR) A 2 R R i K T
ZEABRPG i PP R 2 S A U D R o DR o Y )
A 520 JANUSZEK MR 5 & B, AS 6] i Ff 19 35
IR R SRR EES R O 2 o R
d H A 25 R R AR PO R R A AL A
TR R T B3 T R SRR 2 T i £ 26 AR, 25 SR R B A B
A AL ZE R G v PR R i e EIRAR U Oy R 2R AR
TR SR 3 Z AR NI T 208G [R) Asf e SRl v 1 SR e i
T, e 3R v v SR T o O R 3K SO A I 1 2% 4
TG v PR L B s ZHANG HEZEBIWF9Y B 0, R FH 7422
T b o T ) ) ZE AR R B A AR B R 2
POPOVIC B TR HIZ1 (0, 55 20 i B 2R 2 8 J5 kL & 1



BOE BROE

2025 4F 5 44 % 5 8 )
S 402 W + 3

il % AR, 25 5 B0, AN ) it o S0 2 ARG v 1
i+ 70.67~0.94 ¢/L; GEROGIANNAKI-CHRISTOPOULOU
MR FH T LRR AN [ it A 1) 46 280 B2 s o DRk A 7 28 ARG 45
T B, 1461 485 B v 2 AR Hh i) R R v T R A
RN ,

RS2 [] — i oK R [R)AF 453 A= 77 1 7K SR 25 18 G v HR
fis A e B 25 22 5 INZHANG HEEPE 22345157 T
DA TA] — i b 25 7 Oy JE TR 2 19 2% 7 1 2% Ml b R
45 L R, ZE AR ) R B 451 O 443.6 mg/mL |
501.6 mg/mL#1283.7 mg/mL, {7-7F . 3% 25 57, T AE A
), SR e B 5 T A R AN ] % 7 ) Y o Y
A T 2 S A e ) SR S v SR e 2 R R A SRR
TE R i DB SR S 30 9 i) T Tk SR AR R I S
P o S I AH G B R T R R e B A 2 AR T
R B R A T R0 SRS phy Y R R I M B
B R B AT 55 R S B L TR R T R A T
WEI X FAFUORIF5Y 25 B R B A0 0T | 2803 o 1) SR S T s 1Y
FRARRTY Hp FY i IG5 5 8 U ARSI DU [ A 1) 4 A
Shy Dk R s R AR R, 5 SRR DL SN 90% 11 JE AL
i 365 1) 78 TR TS Y o eI & T T SR R B i
Xof A UK 214 28 SR S AMOHE SR RSO AL B RE AT Ak AR AL vk 4T
ZENBWY R R A A
32 WAEIY

2 T ALk ARG PR B i R L P AR AR — R
J T DRk ) SR | O AR AN R R T 11 T P,
R 25 B it T 0 5 S T BB 5 A 5 B T BT 1Y DR
] ARG T o A SRS IS AT R A5 SRR W
ARG 8k 3 ARG T R T TR P ) SR B i, AT ARG T PP
i, HOU C Y S5 UO07E 4 48109 A& e ad A v m A Bn R, 25 SR 36
W B IR (SRR T 1 7 1R R0 il i 25 ) 14 i A 2R e
e it 55 P VR P, X ) A 25 T v e A T R
FWFFE K IR, K T 264 T o AR Ak 3R DA e A0S DA 1 SR e i
P9 M, DT BE 8 I8 25 52 T 25 AR b B & B, XTA Y N
GV o 2 AR LT A OB S A TR R AR B AT 2
2332 0 1 Ak B 2T 2 P R 0.21 /L TR 4
T Ak B A 21 P 2 R o o .77/l A R R I R
E 2 AR T 2 W I A DO T DAt v A R T A 2 i
) B B i HANG Y DEEMIE ST 20 B R (72 G
15 ) AL P FURE AT R R ARG f 28 /K SR 28 080 i Y P
MILJIC US55 2o o 8 AR 7 8 55 A8 A% e I # oy 5Kt i
BHIEAT A S | & BUARRT T 4% Ge A S0 b BEXT ok} rp
SR T T 9% A o) 5 R T A B R O R T i B
SAMPEDRO FZ5UI0F 5 & 30, 4 i Fi A 30T DA G 5 [ I 2R
2 Tl it 4] 5 2 o pHLAZ: 52 T SR Je g il 7% M 1) R B R 22—,
TS 1K ity oo pH oM 4~ 5, A 9 & B, 38 1 BTG & I8 T 1Y)

pH, T LLAT 3500k 20> 2 1887 v | Y e 2149 GLATTHAR
JEFVISE 328 B & T VR i pH 4. 0F AR 3] 2.5, ] i BL 2% 488 T
Fh B 00 50% s MILJIC U D40 B 5 AR Y 251
KT VRLp R J3E 000 50 XoF 17 1) Z AR o PP B i 25 R R
2T 7RI BE A & W pH I T i, H B & 1 1.004 g/Lig
% 1.240 g/L;NIKICEVIC NA5UIHESY & B | 3 2 B AR &
PRV I pHL, Z8 (R v FE B o o 2 PR AU

HN A G UE S | S e TG it e 0 2 > FLBH I R F2 5% I
R F | Rt SR TR i 5 Y ) 5 I R B, K SR 2%
TR AR 7 b S T R R T LA R W S O )R R
90 i 2 T TR ) A R R XU (R R S R P R b
IR Tt 1 A I, A 2 T SRR TR b B Y Y
Jne . ANDRAOUS J 155N il S 5 7K il il %o = oA [A) iy
Fofr 18 32 AR A i A B P A T, T A S R R AR b R B
TR R LIANG M HZE P93 8 5 K ) B 5 1) 57
G Tl S o S 4 SRR H ORI R R S S R
JiE S I S TE A 56 ; WEL X FZEUORF 5% % BIL | [t 35 56 i it
WS (0~35 mg/L) (3G i, il 4 7] 28 1R 119 v FR B 35 ot B
EHOm,

IR B R, K R] (138 A A R e A SR T
TR G AR AR v HE RS T Y WEL X FAEUOIE 5
AN TR 958 5F () (3~ 15 ) XoF 3l ) 265 7% 189 v Rt 55 1 1 52
M), 235 5 S 7 Bt 5 92 95 R T ) 4 0, 2 038 G vl HE B A
A2 dFFFE B 25 5%

33 KEEWAH

IR ZE IR B B i S R BRI W DG KRR
TP T ST R P )50 4 T B TR ke TR Y B RE 8 ) A R T
CATTRE M 43 it JrURE Hh A SR 7= A TR DS TR R B RE 1%
F7 A 3T TR I S R A Tl 3 R N 7 A R R T T Y B
5 F a0 B () A i, SCHEHL B4R F 52 56 25 fifi
e 5 R A AR EEFFHHD 1 /% ) B £ Uvaferm CGC62
TEMIR S5 & e 20845 B AR Bk 28 000 , 25 S R B, 5
% 2 0 Hh Y 2 R A AR R REHHD & B 2R IR AR1S 1Y
PEAK 288 HL A A B 2 1 B iR S OR iR —. &
BRI 1L 5350124 0.4% ,0.8%  1.2% 1) 22 ZF 15 77 W 175 72 Rl
i PG 7 1330 min 60 min, i 36 4 P 7 a5 0K 0 TR
FIFHIZ AR & T ZRARAS 3] ) 2 180G v HA st 5 o 00 35 T R
JIANG CAE ) AN [] 19 7 ol e B 300 47 2 e o) 45 11 7 1
T Y R S S RN 1.02~44.44 mg/L (7 AE 2 5
34 KEERE

ISR ZEARG A e e R P R B A TS Y R TR, R
R T R 2ok 2 98 o R PG R 3 S M 1) 3 e, T o v 9 o S
e i 4, B ZE IR H B B3 N . GEROGIANNAKI-
CHRISTOPOULOU MBIV 4 2 1z i 4 Bk}, 43 9l 720 °C |
20 CHI30 CHAF T (HAlh K W 25 AH [R) ) R AT A A= 77 7%



2025 Vol.44 No.8
<4 - Serial No.402

China Brewing

Reviews

TR S5 SRR FE30 CCA T L 2R AR R4S 1) 2R 1R
b 2 T AR M 4 ; WEL X F&E D & A [a] &
TR B (16~34 °C) ' & e - 78 17 3K A5 110 4] ) 465 7% 18 g HP
P 1) f, 45 SR B, BE G & TR ) T v, R N 2% AR
rf A S R B T WY R 1 2 A
TRV A= 7= v TG R AR IR A B (<28 °C), W A & B R
R I T T P A R, S A R AR v P R O
35 AL

KBTI LR KRBl PSRN S 1%
BEPE KSR ZE ARG v Y A7 2R O X R R S B
FEM 3430 Ap s AN SRR R | AR IR R R TR R R A
BB A4 W Sk 0 BRI ST W Sk S A B AR
W AL W (s Gl RS A ) T e A
Py R e B g U TR AT TR R AR T AN B Al Y 5 W
WA, K O R B JCIR AR R B Uk T4 T
(i) 5| 2 B8 5 T A AR I (<<30%vol) , H it 5 7K 114 &5
AR THES CRBENE AT WL T ER R N
K BE B (>30%vol), HEE 5K 456 1/ F R EES OB
ILE & 1, BB S A PR L 5 T 4T AR oY 2 B
TESE R ZE R 1 R 78R b F rh S5OSO Sk TR T
ORI EE %I Sk R 2% J 1 T 25 R A% i 25 4 T v
P 1) 1 2 W [ A 26.3% 5 IR B TS Sk 4517 8 ) AR R L f31)
Xof ZE AR B A R R SILVAAP DA H R
FA k21807 X RE R AR 26 18T b A R B 3 ISR — K R
o R P T AR S K AR R R R AR
TETS R, YR & Jr 23 2o AR IO Sk AN 2 mT L S A A B
Z . NIKICEVIC NZEFIF 5T 4 S K5 18 AN 15 S205 18 I
AN ST 4 K 1 3 AN [) 11 2% 18y X0 2R 4R v R
Y RZ N 25 5 R B N A Y 28 08 2 =z ) R A AR
R BB NERMMER T, 5877 00 R %
AR A3 A DT 72 A2 T B LUNA REFCORIF 57 26 B 48 S 44
ZENBA R Tl /0 B EE A AR O 3R 2 st BT R 3% BY
(14 SR S 4 ik Ay P T2 T e g Y I i T v L FE K SR 2R 2%
PRI AR e TR IR R (R ZE TR S 80T LU 8 B I 28 1 v
F4) H it g L RO SR R R % 5 1R I A S i
ZE TR v F 2 D L 2 80:1 LA B B A% o bR HY
LBy, AR T LB,
4 EHIKREBEPRESESNEE
4.1 RAtey i

— D7 1, KSR TR A S 2 B LA A5 S & AR R, 2
PN T5 Y, th T B E (Aspergillus niger) = 5 i i 1) fig
JIARSR KB RS B K AR R B R o i
Tt AR IR b R R A IR RIS, S T
i G K SR 2 ARG v R BB AR N R A R
Bk RN TR A V5 e (0 JRORL A T AR R 5 — Ty T, B RR AR

JE 5 B AR Y A R DR [] B A 7K SR ZE 4R A 7 i el R
N ARE A = T2 M BOR MR R BORE B JEUR IR VR N
5 TSR SRR R A A IR T TR & U P AR
R, FEZR AR Hh R
42 RARBguyikF

IS Bl — SRR R R I 53 1) 2 P ) PR AL dE
5o FLWH S R I (polygalacturonase , PG) | H Ji2 ik /i (PE ) Al
TR %4 i Tt (pectate lyase , PL) , A [ 2R 70 () S 5 il 1 FHAS
(] €31, SR i 22 fi i T feff SR e A A B 0 - W 3L T AR 22 1) S
5 SR 43 5 T R e T T R R > 2L T R 1 P A
R e TR K A B /N A il LA DA RE SR I DR 4
B, DT 34 P 3 o X T e RS % A A K R DR R T
7 L 2R 2 LM A T I R SR Y 5 it A 32 T A D2 K SR 2R AR
T v F B e B, 2 R LA SR e 2R g Sy = 1) SR
TR AN 2 S0 SR s N B 1 FE 4 35k 5 B R i P e
4.3 JRAt B & R B B A )

TR TP AS B 5 A SRt 4170 ) SR T O P A A8
T AR A R0 T AR v R K R AL | A
FURH AR 45, AT LA 3o & T 1705 224 A AR Ak R 638 A1 2R g 1 il
TGP AT DL A A0 R I 7 4R G v FE i 3 i (e
44 AT L EM

KSR I e T 45 TR B 2R AR BT BB AT, & R A Rl AL
25N, T W B Ak 2 A 4 e AR AR S R R AR
A TR RS R DR UG 78 2 Al RS i T B R AT R0
R /i S () 0 A B S R B 3G 0 R RS R R
55 ZE AR T 1) R ST R 2 2 v G e v H B 7, T B2 i
T W 8 o i H2 Ml A8, 52 BB P 435 e B X TR IR
ZENE T X, B8 — R ZRAB N KX Sk AB A VTR L 28 IR Z8 1
TR R AR 43 0 DI B | BE WS A 880 B AR 28 1R v i
i, EZRIR R I TR A TV A4 o R AL, DA S
I A R 55 T B X AT LA R AT Y B 1 B %) FEZR IR 45
TR B A 7 0T 1] T A B 5 2 W AR AR A A R R 1 2% 1R
T R B R A X AT B S S TR A A A R A
JLIV AT U ST R 2R AT AN ATY (4A) 43 F 0 X H
AR P WA A T
5 K REMEREMNRN A E

H AT, AR ZE 8 b 5 5 1 3 ey AR R
A £%,1% (gas chromatography, GC) & | b 832 % 3l % i 1
(3T 2L 7 3 (near-infrared spectroscopy , NIRS ) i ) A K #%
4 4% (nuclear magnetic resonance , NMR ) 6 il 7 A0
5.1 Ada &gk

ARH R 1 D B AR A5 A0 AE [ AH 5 s A
T B AN TR) 4143 P AS TR 40 07 £ 335 A v i sl el B AN T
e VS A B P AR U 0 v B A 5 e A8 S HLA 5 ) f
T SRAN B T AR B 10 5 R ok AR A €0 135 e O B B[] mT LA



LR

[

BOE BROE

2025 4F 5 44 % 5 8 )
S 402 W + 5.

FE VR BT, AL 0 T AR AT LR T B A AT BT, SR TR
A A T 000 Y I R A L RS 0 2% A 3 A 1 -
S KGRI £ (flame ionization detection, FID) | < A
33 - P 4G I %% (thermal conductivity detector, TCD) | Jit
i (mass spectrometry , MS )4,

AORE B T A I K SR ZE TR v S A AR i AR T
] 43 SRy AR SR TE A R T AN AE A AR B R SR 5T
KRB, MR I M B A2 AR AR A RS M AR
AR I AT DA s R AS A RN Ry S0 2 i i A5 SRVERR FE . A
SRR A | TR ) W s (R PR (i 2l B
FEAN TR, BG4S FE vERA B 5 Il AR T AR A O R
[l 15 GB 5009.266—2016 £ it %2 42 [¥ 5 bin e £ ity v HY I
I ), AR 20 A 3 A D o B AT R AR B -
T HER DU g (FID ) I 2 AN [1) 288 750 7% 130G o FH B 35 3, 45
ST, 7K R ZE R 2SR T 42 R A ik AT A 45 R
fify, 2 M R 4 ; TULASHIE S KA5EUI J2 DU 7844 0 43
FE 2R AU 8335 - P A6 D 25 (TCD ) 19 4347 J7 125, %22 b
207 LIRS DO B B R AT AT L
TEARKE 7 F]0.161%2 8] G T 24 ik H

ThiZs S A 6 1% (headspace gas chromatography, HS-GC)
B it = VAN T ) 1 £ o = v e i R TR PN
P L T AR 3 AT A3 AT % 20T T DA S A 4
I W TR RE B L SR FHHS-GCA3#T Y 25 1 v AR
o, HR T 2 [ SRS AR B . QIN Y S5 PR F T
25 AR 0 T G ARG v R R e R AT AR A RS
A H R IAT AR, P 5 B AT I, 4 R R W T R R
PR HE AR T B S A T A 5 2 BERR T A A
T VL DN 7 I T AR A i, 45 S SR W2 T T AR
Fi UE A 22 (relative standard deviation,RSD) 47 0.47% , £ tH
FRM1.0 we/L, 1K R HUR=0.999 O, FLA7 T & 5 i B PR
PERSIS 5 E vy R it 10 A B 7 48 R0 0 BT EeF 10 26 2 0

FEARR UL, SR T VA = — R PR R R
BRI A S A 1 Y 2RO A S A B O
o BEAE ARG 0 e 3% 5 A AL s AR 38 e
I EHE Ab BRARAS T O T,

52 ek
52.1 S4r-T B R b ik

Al 21 -0 B R L (532 2 GB/T 15038—2006( i 45 18 |
P38 FH A B T 2 ) R R P A 0 G H HH e i A — PP AR o T
o JEBE Ry FHBE 28 0ok e R B ) AR AL A S Y P
i LMt R A /s SR E T A2 G 25 6 485, 7E 111590 nm
SR FEAT LI o B D S TR i £ - IR 1 2R A T HY
i I RE A 0 el AR it R TR AR T s TR R G i
Xof FR 5 o D ) S R e AT Ak 5 SR R W 0 e H R e
B8 B 25 A4 SR WA 4 590 nm 48 AL B 18] 10 min | & €4 B[]

25 min ; 2= O] F S 21 -0 B IR 1 G T 2 AN TR T
PR 2 [ o 0l R (0 2% A iR AT A AL 5 SR B
SR FEAS I 4% 42 9 30 1590 nm, B R -5 2 5 N 52 0.5 mL, ik
L RFE]0.5 h, f £ 35 BE A F20~25 °C 5 A b vfE il 2% [ 05
Oy AR R B R R O 25 (RSD) 35 <<5%, [Tl
4190.0%~~92.5% , 2% B AL I (A0 5 45 210G 2 R4
522 TEBLESE

A0 i 0 T 0 R 1 R S 40 R L
1 I 2L 2 5 5 R D v A T A6 Y 4 A i P R, R
1% 55 748 0 R AR MR B R AF AE T S48 & 84k, A OV TR 45 44 11
WEOASY, EWKST0 nmAb #E1T L 0 2 SAADAT
T2 VORI ] — o e ) 28 0 I~ o 32 K 0 v 1 285 2 A
rh R R R, P /N B RO P AR R R R A AR (TR L
{35 K6 I Y Bl 50~200 mg/L, 5 0AH € 335 0 52 45 A
FRAE, 3 0 A 1 A 5 ) S AR Ny T — b B TR
01 B 0 5T B 75 A P VG v PR R R 1 T, TR A
R R0.2 /L, B % S0 T b R 6 1) B 3 DR AG 56

Ll €8 3 A Ry — b 7 6 A 50 A 4G I 2, R AROHKE 5 1Y
S AEL T A5 0 A o 1 2 L IRLIBOR o B 2R BRAR, B 6
RERE 25 5 32 B SL 56 45 1 B 5 i L33 #E K o= (0 R B TR
X B R FLA VAR B S v L TR S Tk
Ffth b A W9 TF A — P D ORI e e R
SAADAT F&5SH] FH — il i 7 3 751 8 ) 75 A 28 45 8 1y
B R AT ARG, I 5 A 3 2 BT 19 25 R AT LR S R 36
B, T R T s 2 2R AR v i Y
HAT B 1 8 R 3000 & ik PR S mg/L, F2: RE AR 8K
P EE M
5.3 HkBhHikx

P& I G AR 8 A A 43 1 B R AE G IS PR ) e e
RE A R AE A3 kg 2 25 R I 52 7 v PP I 2 i IR sl (D
T 2T /G (NIRS) | {8 B i A% 8 21 40 56 1% (Fourier trans-
form-infrared spectroscopy, FT-IR) . f# B - 45 7 & S i I
PTG ) Hh T RIS R T AT S i D AR R 2
ZHTFRZHGEE, LARE DA R A 5 A2 i 4y, 3 20 4k
i I B T2 B A 0 4R Bl 0 AR IR R A Ay AR AS
] i AE R BR AT, i ot 22 A L A X—H (X=C NA10) #i
Sl A8 A5 A A AT, A T 35 AT (o HE 3 ST HE 3R R BR
2 ) i ] — 35 1 HEAS [R) A 27 PR 5% o 0 30T 21 A IR A 1 5
JEEFRAT BH S 22 1) A FH SR A R T IR 98 S R L Y
b2 o3 1 43 4 AR — N RRIE SRS AT AR I 4T 40
RS DS 2 PORE ) H I B ANJOS O%5 U S 21
HMEIEH AR HE12 555~4 000 cm 5 B0 B S R 5 414, X
Iy ASTRIBRIR 5 3 58K 22 53 5% 1 22 st i ) 2 ), B 4K
FRIAS 0 1) 579 F R ) 5 s MA X BOSR T 2T A% 5 1k 2
T2 A A5 A B ok o A 25 T A I T S B A T



2025 Vol.44 No.8

*6 - Serial No.402

China Brewing

Reviews

A B R N A 2 T Y % i ANJOS O 46 BRI il HE
75 e 21 A0 G 1 78 I 504 000~400 em™ i 1% 3 [F P 46 )
4 2R AR B R i A5 SRR B M R AR 0.994,
HAE B ®E
5.4 HA4dm gk

Wbl IR P © BT 10 5 L AAE R 1 & 4 AT B4 0
FAR®  KUBALLA T4 SIH] A 4 2 4% (NMR) 9 7 125 1%
Ty i) 2t AR v H R T, 32 AN T B AR 1D
—Z1"H-NMR, H v 2 S35 ROk o B 55 e W I, — 2 i
FH R 2, 3 koo K B2 1 e B8 0 22 O v L ik SRR &
YRR 5 20 AR T Tk B A R 42 mg/L
E PR RS mg/L 1%y i G a5 T DAL 2 B R b 1 22
Fl AL &9, AT BRI 22 Rk I 5 3o Xof A i B A 7 AG 0, {0
A B B R A A
6 &iE

AR SCREE T KSR ZE AT R OR TR R PR
e RIS 9 PR A RS 2 AR S Tk A A
Wy, AR FP B 2 R 1) K SR 2 AR 2 %k N e B s G
fa i, PIL, W BT K S 2 000 TS R 1 % % 0t 2 o Y A 7=
AR YR R e DR 3R B A e, O Ak FR T A A k) R
Tl A 7 v ke K SR ZR AR A 7 R R HL A Y S

B X, EAT, A /K 220G P WA BIF 5T A A e e An gl

s o) R B e A T2 I T A o R A 0 R KSR
FRARI Hh A S W 0 A5 A% O KU 4 DA B IR o 1 AR Ak
WA T — 25T, I 22 0T DAtk — 25 1 AR SR8 20 BT 42
AR ZE A BEE A M PR A ] T 25 % KSR 2 A8 XU TR B 5
PR IR 52 e AL ] fe 2 S BT A I o K SR 2 AR A 7 1 O
SRR A 1 7K SR 2 ARG 1 4 G SO R KU o

B % 30K

L1 A5 KRl A 2 ) ke 4 5 e 5 [0]. BRARA L 24 45,2018
(4):13-16.

[2] Bk, 7 B ARl A 20 00 oA 0 AR 7l e A i R i % DL i
[3]. ol b 25309, 2018 ,34(4) :49-50.

[3] FEJZULLAHU F, KISS Z, KUN-FARKAS G. Influence of non-Saccha-
romyces strains on chemical characteristics and sensory quality of fruit
spirit[J]. Foods, 2021, 10(6): 1336.

[4] BLUMENTHAL P, STEGER M C, EINFALT D, et al. Methanol mitigation
during manufacturing of fruit spirits with special consideration of novel
coffee cherry spirits[J]. Molecules, 2021, 26(9): 2585.

[5] XIANG X F, LAN Y B, GAO X T, et al. Characterization of odor-active
compounds in the head, heart, and tail fractions of freshly distilled spirit from
Spine grape (Vitis davidii Foex) wine by gas chromatography-olfactometry
and gas chromatography-mass spectrometry[J]. Food Res Int, 2020, 137:
109388.

[6] PERDIGAO J, CANAS S. Portuguese aged wine spirit: Production, market-

ing and characterization of the sector[J]. Cienc Tecn Vitivinicola, 2021,

36(1): 55-74.

[7]1 PUENTES C, JOULIA X, VIDAL J P, et al. Simulation of spirits distilla-
tion for a better understanding of volatile aroma compounds behavior:
Application to Armagnac production[J]. Food Bioprod Process, 2018,
112: 31-62.

[8] SLIWINSKA M, WISNIEWSKA P, DYMERSKI T, et al. The flavour of
fruit spirits and fruit liqueurs: A review[J]. Flavour Frag J, 2015, 30(3):
197-207.

[9]1 MILJIC U D, PUSKAS V S. Influence of fermentation conditions on pro-
duction of plum (Prunus domestica L.) wine: A response surface method-
ology approach[J]. Hem Ind, 2014, 68(2): 199-206.

[10] WEI X F, FRANCOISE U, QIN M Y, et al. Effects of different fermen-
tation and storage conditions on methanol content in Chinese spine grape
(Vitis davidii Foex) wine[J]. Cyta—-J Food, 2020, 18(1): 367-374.

[11] HADIPOURZADEH M, EBRAHIMI S, ZIAEEFAR P, et al. Comparing
the clinical characteristics, laboratory findings, and outcomes between
epidemic and episodic methanol poisoning referrals; a cross-sectional
study[J]. Arch Acad Emerg Med, 2021, 9(1): e46.

[12] ASKARIAN M, KHAKPOUR M, TAGHRIR M H, et al. Investigating
the epidemiology of methanol poisoning outbreaks: A scoping review
protocol[J]. JBI Evid Synth, 2020, 19(6): 1388-1393.

[13] ZAKHAROV S, NURIEVA O, NAVRATIL T, et al. Acute methanol
poisonings: Folates administration and visual sequelae[J]. J Appl Biomed,
2014, 12(4): 309-316.

[14] MANA J, VANECKOVA M, KLEMPIR J, et al. Methanol poisoning as
an acute toxicological basal ganglia lesion model: Evidence from brain
volumetry and cognition[J]. Alcohol Clin Exp Res, 2019, 43(7): 1486-
1497.

[15] PRESSMAN P, CLEMENS R, SAHU S, et al. A review of methanol
poisoning: A crisis beyond ocular toxicology[J]. Cutan Ocul Toxicol,
2020, 39(3): 173-179.

[16] JANSBEKEN J R H, VLOEMANS A, TEMPELMAN F R H, et al.
Methylated spirit burns: An ongoing problem[J]. Burns, 2012, 38(6):
872-876.

[17] DOREEN B, EYU P, OKETHWANGU D, et al. Fatalmethanol poisoning
caused by drinking adulterated locally distilled alcohol: Wakiso district,
uganda, june 2017[J]. J Environ Public Health, 2020, 2020: 5816162.

[18] THEOBALD J, LIM C. Folate as an adjuvant therapy in methanol poi-
soning[J]. Nutr Clin Pract, 2019, 34(4): 521-527.

[19] SIUM T, SHAPIRO A M, WILEY M J, et al. A role for glutathione, in-
dependent of oxidative stress, in the developmental toxicity of methanol
[J]. Toxicol Appl Pharmacol, 2013, 273(3): 508-515.

[20] PANG X N, LI Z J, CHEN J Y, et al. A comprehensive review of spirit
drink safety standards and regulations from an international perspective
[J]. J Food Protect, 2017, 80(3): 431-442.

[21] B A . (R il 4 ) b o 25 VR 0 S HCC 7S ) (GB 2757—2012) 7
o o 1) iR D], ERS AL ,2013(2) 1 119-121.

[22] FMUEZ . o5 57 o PR A9 R R[], BUARET A ,2020(8) - 188-189.

[23] DOROKHOV Y L, SHESHUKOVA E V, KOMAROVA T V. Methanol
in plant life[J]. Front Plant Sci, 2018, 9: 1623.

[24] 2 3¢, Bl it By, B E, A5 2L AR LB T v 4 R AT 5 2 e ],
B Tl ,2015,36(4) :244-247.



B A FOE

e 2025 4F 45 44 % 45 8 W)

M 402 ) <7 -

[25] XUHE, BRI% PL, VA . SRR 5 FRE T A0E SR (0], BUAR T, 2019(24)
17-20.

[26] SALAS-TOVAR J A, FLORES-GALLEGOS A C, CONTRERAS-ES-
QUIVELJ C, et al. Analytical methods for pectin methylesterasea ctivity
determination: A review[J]. Food Anal Method, 2017, 10(11): 3634-
3646.

[27] W1 B3 20, S A SRBEBIE 5 5 1 R ). o [ 2 41,2013,
13(8):1-14.

[28] LIANG M H, LIANG Y J, WU X N, et al. Mutation breeding of Saccha-
romyces cerevisiae with lower methanol content and the effects of pecti-
nase, cellulase and glycine in sugar cane spirits[J]. J Sci Food Agr, 2015,
95(9): 1949-1955.

[29] HANG Y D, WOODAMS E E. Methanol content of grappa made from
new york grape pomace[J]. Bioresource Technol, 2008, 99(9): 3923-3925.

[30] JANUSZEK M, SATORA P, TARKO T. Oenological characteristics of
fermented apple musts and volatile profile of brandies obtained from
different apple cultivars[J]. Biomolecules, 2020, 10(6): 16.

[31] B4, 5k OUEE , 5K, 45 . A B4 i PP ™ Ak A0 D PR B 4 o O 1 i o
[ P EEY S5 E3E,2011,17(9) : 59-62.

[32] ZHANG H, WOODAMS E E, HANG Y D. Factors affecting the methanol
content and yield of plum brandy[J]. J Food Sci, 2012, 77(4): T79-T82.

[33] POPOVIC B T, MITROVIC O V, LEPOSAVIC A P, et al. Chemical
and sensory characterization of plum spirits obtained from cultivar Ca-
canska rodna and its parent cultivars[J]. J Serb Chem Soc, 2019, 84(12):
1381-1390.

[34] GEROGIANNAKI-CHRISTOPOULOU M. Evaluation of methanol con-
centration in hellenic traditional alcoholic beverages after grape pomace
fermentation at different conditions[J]. J Food Technol, 2008, 6(5): 196-
202.

[35] X1 3C. Bk iHg viv HY B e HL 3 K LS i D3R [D]. B g« 57 8 Tl K%,
2019.

[36] TEA, £ K7, sRAm %, 55 1% 2R SR 52 AR AL HLBBIE 5T 0 JRR (D], S
AAH,2019(2):7-9.

[37] U, A SE T, ALY, 45 AN TR 55 PR o s AL R 52 4 77 0 R P R
RIS B A O HE PR G5 G A (D). e A2 ARl 2 412, 2020,35(7 ) : 717-724.

[38] /5 A L. A% s A8 PRI L 2 M PR ST, B 0, 2019,40
(2):148-151.

[39] 47, BP0, 55 . IR SR SO Jb UK 213 4 K A 1R vp i Rk
B AT B S [J]. o E RS L 2020,39(12) - 140-145.

[40] HOU C Y, LIN Y S, WANG Y T, et al. Addition of phenolic acids on
the reduction of methanol content in wine[J]. J Food Sci, 2008, 73(5):
C432-C437.

[41] NIKICEVIC N, TESEVIC V. Possibilities for methanol content reduction
in plum brandy[J]. J Agr Sci, 2005, 50(1): 49-60.

[42] XIA Y N, MA Y L, HOU L J, et al. Studies of boil treatment on methanol
control and pilot factory test of jujube brandy[J]. Int J Food Eng, 2017,
13(2): 20160095.

[43] HANG Y D, WOODAMS E E. Influence of apple cultivar and juice pas-
teurization on hard cider and eau-de-vie methanol content[J]. Biore-
source Technol, 2010, 101(4): 1396-1398.

[44] MILJIC U, PUSKAS V, VUCUROVIC V. Investigation of technologi-

cal approaches for reduction of methanol formation in plum wines[J]. J

I Brewing, 2016, 122(4): 635-643.

[45] SAMPEDRO F, GEVEKE D J, FAN X, et al. Effect of PEF, HHP and
thermal treatment on pme inactivation and volatile compounds concen-
tration of an orange juice-milk based beverage[J]. Innov Food Sci Emerg
Technol, 2009, 10(4): 463-469.

[46] SILVA F A, VENDRUSCOLO F, CARVALHO W R, et al. Influence of
the number of distillations on the composition of organic sugarcane
spirit[J]. J I Brewing, 2013, 119(3): 133-138.

[47] GLATTHAR J, SENN T, PIEPER H J. Investigations on reducing the
methanol content in distilled spirits made of bartlett pears [J]. Deut
Lebensm—-Rundsch, 2001, 97(6): 209-216.

[48] KUCERA I, SEDLACEK V. An enzymatic method for methanol quan-
tification in methanol/ethanol mixtures with a microtiter plate fluorom-
eter[J]. Food Anal Method, 2017, 10(5): 1301-1307.

[49] ANDRAOUS J I, CLAUS M J, LINDEMANN D J, et al. Effect of lique-
faction enzymes on methanol concentration of distilled fruit spirits[J].
Am J Enol Viticult, 2004, 55(2): 199-201.

[50] BOTELHO G, ANJOS O, ESTEVINHO L M, et al. Methanol in grape
derived, fruit and honey spirits: A critical review on source, quality con-
trol, and legal limits[J]. Processes, 2020, 8(12): 1609.

(517 SAESC, RRMR 0 (e, A5 o o7 T 32 O e 8% o 205 SH312-26-19 7 L
il 2 W S5 AR D]. v IR 3 ,2021,40(1) - 118-122.

[52] JIANG C, ZHAO J, LIU L, et al. The effect of five commercial yeasts on
the quality of fig wine[J]. Genom Appl Biol, 2019, 38(11): 5066-5072.

[53] SCHEHL B, LACHENMEIER D, SENN T, et al. Effect of the stone
content on the quality of plum and cherry spirits produced from mash
fermentations with commercial and laboratory yeast strains[J]. J Agr Food
Chem, 2005, 53(21): 8230-8238.

[54] I WK . I AR T 1 2 0 0 vl 1Y A ™ i A AR 5 [D). )N A g BLTR
2%,2012.

[55] BEUE AL ARAR A, PRAR . S 2 0BT T A ek AR AR D). BT
2018(22):129-130.

[56] LUNA R, LOPEZ F, PEREZ-CORREA J R. Minimizing methanol con-
tent in experimental charentais alembic distillations[J]. J Ind Eng Chem,
2018, 57: 160-170.

[57] T8, 2%, TA. 22 i & Ao Y WF 58 1 R (7). & & B2 2018,
39(19):287-295.

[58] SAFFARIONPOUR S, OTTENS M. Recent advances in techniques for
flavor recovery in liquid food processing[J]. Food Eng Rev, 2018, 10
(2): 81-94.

[59] SPAHO N. Distillation techniques in the fruit spirits production[J]. Agr
Food Sci, 2017: 104132199.

[60] 5 B LT, 2 %% iy - IR e R ORS 2848 T 22 i W92 [0].
2#42,2013,3(2) :43-48.

[61] SILVAAP D, SILVELLO G C, BORTOLETTO A M, et al. Chemical
composition of sugar cane spirit produced from different distillation
methods[J]. Braz J Food Technol, 2020, 23.

[62] HhFs b 75 0, 2052, 3 I A8 IR v R 25 BR O A R[], £ i
Fl2#,2006,27(4) : 138-142.

[63] M A, RALBI, = 6 45 2 P 2R e i g B 5 0k JRe [0, £ S5 AL
1 ,2020,36(8) :201-209.

[64] SZAMBELAN K, NOWAK J, SZWENGIEL A, et al. Quantitative and

EREs



2025 Vol.44 No.8

+ 8- Serial No.402

China Brewing

Reviews

qualitative analysis of volatile compounds in sorghum distillates obtained
under various hydrolysis and fermentation conditions[J]. Ind Crop Prod,
2020, 155: 112782.

[65] X frb. 1 25 & e 3 R 25 488G v R 2 1) A 4 il F 5 [D]. R . KRRk
iR, 2012.

[66] SILVA M L, MACEDO A C, MALCATA F X. Review: Steam distilled
spirits from fermented grape pomace[J]. Food Sci Technol Int, 2000,
6(4): 285-300.

[67] ZOCCA F, LOMOLINO G, SPETTOLI P, et al. A study on the relation-
ship between the volatile composition of Moscato and Prosecco Grappa
and enzymatic activities involved in its production[J]. J T Brewing, 2008,
114(3): 262-269.

[68] KA, 26 PF, 0 B, 45, & T R R o B T 4 B o S D],
[¥ iR 1% ,2020,39(8) : 17-21.

[69] B, 5, 5l [ AR, A5 40 48 26 010 v TR REAS 0 D7 2k 19 P ], 4K
M2EBE2E 4R ,2019,34(7) :30-33.

[70] £& G, T 45 SO, 55 i A 2L 5 1 Xof 2 1 Y B JHC I o e P
ISE B FZ ML), oP £ s ), 2020,31(3) :62-69.

[71] TULASHIE S K, APPIAH A P, TORKU G D, et al. Determination of
methanol and ethanol concentrations in local and foreign alcoholic drinks
and food products (Banku, Ga kenkey, Fante kenkey and Hausa koko) in
Ghana[J]. Int J Food Contam, 2017, 4: 14.

[72] QIN Y, SHIN J A, LEE K T. Determination of acetaldehyde, methanol
and fusel oils in distilled liquors and sakes by headspace gas chromatog-
raphy[J]. Food Sci Biotechnol, 2020, 29(3): 331-337.

[73] 2235, — AR DR I i 0 o PP B 9 43 T O vk 0], 1A T, 2018,
21(4).42-44.

(741 i, JRIOME. HY B I A% AR AR 0], ZE Bk T2,2020,46(5) : 102-
104.

[75] 2540, v S 0. b 0 2 19 e PR 55 1) 5 1 O BIF S (D). R 4
2019,40(5):105-107.

[76] SAADAT F, RAFIZADEH A. Rapid determination of methanol in
herbaceous distillates for their safety evaluation by a new modified
chromotropic acid method[J]. Iran J Pharm Res, 2019, 18(2): 696-703.

[77] X3, ARIESE Whw, 55 B T8 (1R Lb 6 5 35 A I v PP B Y e ke
i A 5 R AT (0], B i A T A I 2= 42,2020, 11(17) :6116-6122.

[78] SAADAT F, MOGHADAM H H, ZAMANI N, et al. Quantification of
some herbal distillates' methanol to evaluate a new diagnostic kit[J]. J
Food Qual, 2020, 2020(1): 7352547.

[79] ANJOS O, CALDEIRA I, ROQUE R, et al. Screening of different ageing
technologies of wine spirit by application of near-infrared (NIR) spec-
troscopy and volatile quantification[J]. Processes, 2020, 8(6): 736.

[80] MA X, PANG J, DONG R, et al. Rapid prediction of multiple wine qual-
ity parameters using infrared spectroscopy coupling with chemometric
methods[J]. J Food Compos Anal, 2020, 91: 103509.

[817 ANJOS O, SANTOS A J A, ESTEVINHO L M, et al. FTIR-ATR spec-
troscopy applied to quality control of grape-derived spirits[J]. Food Chem,
2016, 205: 28-35.

[82] HATZAKIS E. Nuclear magnetic resonance (NMR) spectroscopy in food
science: A comprehensive review([J]. Food Sci Technol, 2019, 18(1):
189-220.

[83] KUBALLA T, HAUSLER T, OKARU A O, et al. Detection of counter-
feit brand spirits using 'H NMR fingerprints in comparison to sensory
analysis[J]. Food Chem, 2018, 245: 112-118.





