2020 Vol.39 No.9

-152- Serial No.343 China Brewing

Research Report

VA e e 7 R A SR SR 1 1 DA
W F I, B, B F AR, AR AT
AHEREE REERT, AR LEF 1330005 2.7 bR = i i I B 3G B, 0k K AR 1300000

B DN A bRk, 70 o DR 2 a0 (R it b a5 1 AL 6 XA SR — ORI R I 4 A AT AL, T — ORI Ik
P 1 5 P R A SRR D ot JOORS PR AT LU o 8 R Y R AR SRS — R IRV e U0 R I 45 A DA R 6.0 vol ARG vt 25 A 50%
RIFIRLIE34 C, ARG, BEATS AR T AR 15 40 6.0%, W RS F2 103 4996.31%, 73 il LEARAL T 32 155 170.27%.5.24%, IR R I
TN IR SR T R A% AU AT SR v e MR B B C B 3 25 5 (P>0.05) , {H— R T (1 S Bl IR ) e — VR IR 43R 48 h, HE AN R T
B TAEIR 724 ho DURTRG SR 0 S LG, — ORI S YO TR 25 AT SEREAT LE , 35 8 1 (b(ED 33 6% LB J 43 R B v ) B
R = & B SEAIE ARG SR

AR s — VCORTE s O s 2 AR AK s AR SR 5 i sue v

HES S TS275.4 WS 0254-5071 (2020) 09-0152-05 doi:10.11882/].issn.0254-5071.2020.09.029
SISOk A0, M BN, S5 UE , S5 PRI R I 7 TOREAG AL SRR i LU D] Hh B RGE 2020, 39 (9) : 152-156.

Comparative of quality characteristics of Citrus fruit vinegar prepared by two fermentation methods
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Abstract: Using Citrus as raw material, the fermentation conditions of Citrus fruit vinegar prepared by primary fermentation method were optimized by
orthogonal tests based on single factor tests, and the quality characteristics of Citrus fruit vinegar prepared by primary fermentation and the secondary
fermentation method were compared. The results showed that the optimal fermentation conditions of Citrus fruit vinegar by primary fermentation
method were alcohol content 6.0%vol, Citrus juice content 50%, and fermentation temperature 34 °C. Under these optimized conditions, the total acid
content of Citrus fruit vinegar was 6.0%, and the alcohol conversion rate was 96.31%, which were 0.27%, 5.24% higher than those before optimization,
respectively. There was no significant difference in the highest total acid content of Citrus vinegar prepared by primary fermentation and secondary fer-
mentation method (P>>0.05). But the start-up time of primary fermentation method was delayed by about 48 h compared with secondary fermentation
method, and the entire fermentation time was delayed by 24 h. Using Citrus juice as a reference, the yellowness (b* value), light transmittance, olfactory
components, umami and richness of the taste of the Citrus vinegar prepared by primary fermentation method were more similar to Citrus juice compared
with secondary fermentation method.
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Fig. 1 Effect of alcohol content on total acid contents in Citrus fruit
vinegar prepared by primary fermentation method
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Fig. 2 Effect of Citrus juice content on total acid contents in Citrus fruit
vinegar prepared byprimary fermentation method
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Fig. 3 Effect of fermentation temperature on total acid contents of
Citrus fruit vinegar prepared by primary fermentation method

3T %, B A R IR BE I T, BRI B
S (P>0.05) , KR E 430 °C.32 °C.34 CI, A S
RS FE 4 29 790 4195% .93.9% . 92.58%, L i & =
(P>0.05 , H [P 45 I ) A 22 5, 32 °C I 2 I8 ) () S
Jid 30 CCH A IR I T) A o F OG0 A B DI A Rl 5
H32 C,
2.2 MG R BE— R K B R R B T L ARACIE 3K

FE R ARG ) S a B, DUER 7 & (YD MRS #64k
H(Y) AV AR, o SR S EO E B R AR, BB
TR (A MG BT & & (B VR (O #1730 %
3K IEAS IR, R0 e vh 5 45 R W42, LUK & &5
PR bR IE ARG (1 77 2 43 B L3

A2 AT A, O 5 I 3 2R ARG SR S R 5 e e v 4 6.6%,
A LI ) S R B R B AR AL AL 6 ABL G » BIVPIRS B2
1 7%vol K Ryt 5 R 75% K IR h32 °C, 5%
IIRTES B RS, SR R >6. o%%iﬁ%ﬁ%ﬂjs 7.9
5 WS AR > 96% 1R S5 4 1.3.4.5%5, AR
MUA 2 1, 1 2 55 R 30 A B ABCoA AL AL & Eﬂ{@
K 6%vol M A% 5 ok 50% K IR 34 °C, 1 It i
PEAAE T, AH A FEIE T B 7 58 6.0% , RS i 4k % 0
96.31%.



2020 4 %3 39 4 5 9 Y]

& .
W TR W 5 343 11 -155-
2 NGRS — Uk R b T 2 EAT 50 45 R 5 73 A 7.0
Table 2 Results and analysis of orthogonal tests for Citrus fruit 6.0 F a a
vinegar fermentation process optimization by primary . .
fermentation method f% ) B R
W e BAIWGE CRME Vi VR ol | —— WRMIL
5 T EE RE % et /% =30k
1 1 1 1 4.992+0.007  96.20+0.009 20
2 1 2 2 4.929+0.017  94.98+0.010 it
3 1 3 3 4.985+0.024  96.07+0.011 0 12 24 36 48 60 72 84 96 108 120
4 2 1 2 5.994+0.010  96.21+0.030 RRENTEn
5 2 2 3 6.000+0.064  96.31+0.008 Kl PRI A 5 ARG L SR 5 AR A
6 5 3 1 5868+0.026  94.19+0.023 Fig. 4 Changes of total acid contents of Citrus fruit vinegar prepared
by two fermentation methods
7 3 1 3 6.010+0.029  82.45+0.025
8 3 2 1 5.310£0.017  72.85+0.014 232 %*?ﬁ@ﬁﬁ*ﬁ*ﬁ%@%@ﬁﬁﬁ%%%Hﬁ—flﬁ
o 3 2 6600:0012 905520023 LUHERG vt 2 He, R 8 07 2% 4 IR R S
k 4.969 5.665 5.390 @E&@%Kﬂﬂé%
k, 5.954 5413 5.841
K 5973 5818 5665 4 PRIy SRR S RV L atE b AIE %
Table 4 L*, a*, b* value and light transmittance of Citrus fruit vinegar
R 1.004 0.405 0.451

K3 LR S R VEAN SRR K TR AR g0 4 R 7 75 70 A
Table 3 Variance analysis of orthogonal tests results using total acid
content as evaluation index

H# PR ghE o B FAg P WM

A 5.924 2 2971 69.028 0.000 **
B 0.752 2 0.376 8.735 0.002 o
C 0.930 2 0.465 10.804 0.001 K

T RN S RS i (P<<0.0D) .

HH 23T 1, 34N DA 38 X6 — R R v 1 46 T R A SR
1) S TR 5 R RS AR g W S 2 (P<<0.01) 5 e r 3 K 5 5% i
e K FLUOR R RS » 5 i M SR i, IX 3R 24K
TR —3L
2.3 PAFY R B Ty RS R B o0 45t H AR
2.3.1 PRI R T SR AL A IR AR SR AR

P
Pl A e 7 3 6 PR A7 SR A IR I AR PP TR 5
(224 LIl 4.

4T 5, — YR R R RN YRR B2 %o A S I ot
PR S R TG R (P>0.05) , EE & % e 3 i ) A
HEAN RTINS TR) AT G0, — IR TRV () A B N ] B — I T
VEIEIR T 48 h AN R A EIR 124 h, X2 — KK
PR A BN S v, R A 5 B — B A 0
NSRRI R R I — R ), MR IRk, 1A %
T tJE R i, RS IR I AL B % e — Wk
i, FLah o ) 5 22 Nk B gl

prepared by two fermentation methods and juice
FLES LH a*{i b*{E A%
e S 83.92+0.11° 2.77+0.02° 35.94x0.24* 74.37+0.004°
— R TR G B 89.0420.13° -1.0120.01° 30.13+0.10° 76.07+0.001°
TR R S 91.38+0.05° -1.76+0.00° 23.54+0.05° 87.30+0.004°

FHZCATT S, — R TRVE N R I 1 46 R AT ARG 2R
i R LA H e ™ b E A DG H A7 AR W2 22 57 (P<<0.05)
LHE JOE 6438 82w TR ST (P<0.05) , a*{i . b*(H
B REART ARG R (P<0.09) o LG R A 2L, — Ik
IR B T 2% R R A AL 1) 30 € B (oD AIZE DG % 5 M A
R AT,
2.3.3 PRI AR 5 2CATHRE SRS IR 5 RS 70 1) LA

REAG Rt A A 7 R A SR 1 H 59 2 B
Mt (principal component analysis, PCA) 45 J L5,

13
12
] ] e e e
10 %475 @
4 “ YR B e R

LR 232/ )5 2 ik 3R 15.73%

6 8§ 10 12 14 16 18 20
R4 1/ 5 72 ULk % 83.96%
PS5 ARG T A Tl i 1 6 RO R ARS SR T HL S S0 o A 4 2R
Fig. 5 Principal component analysis results of Citrus juice and Citrus
fruit vinegar prepared by two fermentation methods using
electronic nose



2020 Vol.39 No.9
-156- Serial No.343

China Brewing

Research Report

5] 0, PCTAIPC2 B30 5 22 DT k% 499.69% » T4
BT LTI RIGAE B o — ORI ORIl 4%
B R A SIS FE AR SR TR S ZE PC LI R B9 300 , RE AR Ut X
I3 T AEPC2 E 2 5000, 22 e AN K, ] LA S PRL T B 23 AT
ZE 5, IF H2E S R BARIRAE S8 — oy b i B STR AT 4,
— YR L 25 TR AR SR B AR PC L 5 SR (0 B e Al
WO — YR T 25 (RO RHRRS SR8 b ORI R o 2
I TR AR SR A
2.3.4 PR R I 5 SR ARG ST R B 2 1 LR

L7 5 A0 AR IS AT ARSI Rk R IR 3 ik | i
WK VR TR L AR I B FE AR SRR (R D R (]
R-A) TR (BIR-B) =l w1l 19 7 M ARG R
P ARG SRV TR 3 20 A 1R B T DL 6

: ok ,
R mee
’ <
R4
2 / o
i il
e S e |
F3E
r’\" \X\
S g kB

Poalwk-A

P16 A ALt Bl i e g 2l o6 TRATEARG RIS T AR s ]
Fig. 6 Tasteradar chart of Citrus juice and Citrus fruit vinegar
prepared by two fermentation methods

B 6 1] 01, — R B VR R R 1 4% (K M s S
Fits 5 RHARG ST AH LE, 70K IR RO TR R (RIR-A) |
K (R]BR-B) SASR DL FE b JL - 4B AH [R], A PRI LSk 4
B AR ZE S o R R 25 TR AR SR I
T KT — IR IR 2% (P ATARS SIS RO ARG SRyt s — IR i
T A% PRI RH ARG SRS R T 5 B 3R T O BRI 4% 1)
FHA SRR o B R Ty ) % (P RS SR SR 8 — IRk
P AT 4 B B, WA T o B3 AR SRt
3 it

— R ORI T A A AV R 1 o P00 T 2% A1 19 R RS T
6% vol, A A F it i 50% , KR 34 °C, 75 A4k 45 1
T, SR H6.00%, RS A0 % 096.31%, LU T 43
TR 10.27% . 5.24% o — IR R IVl £ IO AT A SIS 5 — K
REE RS AH L, B B R & O 2 2 5 (P>0.05) , {1
JA ST R REIR T 48 h, FEAS K FEI [ IEIR T 24 h, — IR K1

VA A6 IR AR SR S0 B OB DI R CIRUBE ok 3 AR B v )
ik e A= 5 B S MR R T AR

SR

[1] BARRECA D, BELLOCCO E, CARISTI C, et al. Flavonoid profile and
radical-scavenging activity of Mediterranean sweet lemon (Citrus limetta
Risso) juice[J]. Food Chem, 2011, 129(5): 417-422.

[2] Al , ke )], 2. F ARG R (R TR (7], A&7 bt in L
2016 (1D : 62-65.

[3] Fhz. BUACHHRE Tl [M]. Jbst: oy Tk AL, 2013: 7.

[4] AR, 220, HEME, A5 b ey R AR e A 5 B W Tk SR (0], fr
Rk, 2015, 36 (9) :279-283.

[51 280 52, B 8, A5 RS vhobr ety 5% SR AL (K A= i 5T
HERE[T]. frih 5 R T, 2018, 44 (D) :290-296.

[6] HotH, b L85, 1435, 5. W M VALAL 5 7 SR A A9 T2 K By
Br[9). b AR, 2018, 37 (8) : 186-191.

[7] TESFAYE W, GARCIA-PARRILLA M C, TRONCOSO A M. Set up and
optimization of a laboratory scale fermentor for the production of wine
vinegar[J]. J I Brewing, 2012, 106(4): 215-220.

[8] 5RSELL, TR, oA . VR VR AT M T T W SV AR L e 12
[3]. BRI Rz, 2011 (6) :39-41.

[9] M Hhsr, G, ZE a3 e, SERBEAGE L 20 I]. ) Ak R, 2010,
22(6) : 140-142.

[10] ARMEHE, YRR, e, 45, LRI RS T 25 IR I]. £ i

kAR, 2009, 30 () - 164-165.

[L1] 7RG, R NFS, 2R/, 48 Kk e SRR B ST ORI T 205 0]
Hh i , 2008, 27 (3) : 82-84, 94,

[12] M8 200 KRR S Tl =D, SR 5t K%, 2017.

[13] 500 B 2. 1L SR 2 1 T 2 ARALIFE D). TRBH : LB A KA, 2017.

[14] PHRA, 587K, 2 5, 45, B BE YORL T 2 FE[]. Bk Ak BL 22,
2010,91 (D :31-34.

[15] BRI 067, S0l o5 k. AT SRR T 200 e [0]. e Bef R4, 2015,
43 (10) : 269-270.

[16] FAR27 2. FHAG 4 AR I ARG IS ORI I RI[D]. Ky - iR Al
K2#,2013.

(7] FRIE, SR, KB , A5, /R A AR R 1 T 2 4 A AR AL ).
o [ P, 2018, 43 (9) £ 41-48.

[18] {52 7. HEBEHRL 00 B AR 10 3% 6 SR B VORI HI[D]. Kb )
AL R, 2007,

[19] Bl 148 JA 55, A5, £00 KT A 1 A 1 T 2 R WE ST, v Rl
1t,2018,37 (D) : 184-188.

[20] SRIIE, X2, 7, A% — RIS IR R Y RBG 77 SN [ A
PRI SE D], T U, 2015, 40 (12) £ 1-4

[21] ALA, R 25, B, A 0 S ARG L 2 58 D LIS 1 A I 4%
[3]. AtJ71E E,2018 23) : 131-137.

[22] SCHREYER S K, MIKKELSEN S R. Chemometric analysis of square
wave voltammograms for classification and quantitation of untreated bev-
erage samples[J]. Sensor Actuat B—-Chem, 2000, 71(1): 147-153.

[23] 2RI, SRSELL, RO, A5, FLAT P A0 24 [ 28 SR I 2 SR I £ 855
FURII. HR AV R, 2018, 57 () £ 13-17.

[24] F, A7 R, FEREET. HLT SBR[, v R
1%,2018,10(37) : 87-92.

[25] = 5%, ZLBE S S I e Rt i 20 BT B v 0 A R I R R 11 452 (D).
JEB : PUABARAMRFH R 2018,

[26] sKiHERE, REA AT, HHOME, A5 L 25- 2450 & AU K 2 (0], £
L5k Tk, 2019,45(19) - 188-193, 199.



