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Optimization of alcohol fermentation and acid characteristics

analysis in loquat vinegar production
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Ae B B AR 5o R 00 % R, ST VA IB A A R B AR R R SRR 09 R B
Kb, SRR BAFEA Y b e BB L B A L B S
BEAN  RR LT L ARAABEEEL 2 C. BF2MHT
0.05% pH 3.5, 3% &4+ T #e e 85 8 I B 4% £ 8.50%0 Vol &
MR & 12.228 g/L., MuiemE BE R Bk 45 AR £ 2 R B
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BABk RN 9470, HAEEHPEL ST O ANBRA
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—EAREAGEZ RS,

KB - Lx W AeAL s ROBY 5 B AF KB 5 BRok 45 A2

Abstract: Red flesh loquat named Jinhua No.1 was used as experi-
mental material to optimize alcohol fermentation process and analyze
the acidity characteristics of loquat vinegar in this study. The effects
of yeast species and inoculation amount, pH, fermentation tempera-
ture and initial sugar content on the quality of loquat vinegar were
studied, and the optimal fermentation conditions were determined by
the alcoholic degree as the response value. The results showed that
the yeast strain Yb was the dominant yeast strain of loquat vinegar,
the optimal process parameters were that the yeast inoculation
amount 0.05% was fermented at 25 ‘C and pH 3.5. Under the opti-
mum process conditions, the loquat vinegar base possessed 8.5% Vol
alcohol, 12.228 g/L organic acid. Malic acid, lactic acid, acetic acid

and succinic acid were the main organic acids that made up the taste
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of loquat vinegar, accounting for 95.4% of total organic acids, which
constituted 94.7% of the vinegar sour taste of loquat vinegar. High
content alcohol and suitable organic acid were the guarantee of acetic
acid content after acetic acid fermentation and the important compo-
nents that the acid taste and function of the loquat vinegar.
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MM [ Eriobotrya japonica (Thunb.) Lindl] Ry #% 7% B}
(Rosaceae) 35 W R /& (Eriobotrya Lindl) M%), 5 R &
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ST BEFN S R b & R T pH R T T B AR IORE S S X A AR
TR R 2 VRS 5 R A AL R () 2 1 3R Ao B PR 3% R e N TRT X 46
PR T A T I 6 0 d R T2
IR ¥ RSP TR
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L1L1 A5k

CLAMEAR - A4 1 5, V6 B R RO 25 & FF & IF 55 % B
T3 4b 5

0B < PR T bR DX R A 7 K R T

BT T BB - 2 A Ya, Yb il Yo, 2 B EE L R A
A 5

AR R T B R YL B A A H B ERPLA R
1.1.2 F3ikH]

T - W E J1 =50 1 U/ g, BUER R e A Tk s

PRSI 7 A R A1 L 405 R R AN A L 4 T Al IR B
oAb Tk

WL AU - D g sl R R Ak T

SEPUIR R - 2B B 99 %0 . T BTk B 335 5

B« 0 3% 20 DR DY ARG A0 k2 A R ]

FRAE TR B M (BB == 97.0%) B R b ok (Sl >
99.5%6) « [ £ i 24 T K 8 B 5T e 5

L-3F 5 R A M 5 . LT A5 B8 4 ok & 40 B HPLC
9896 , I i UG M 2E M B A RS D 5

B A IR bR A B (2l =>=99.5%) 3L R bR E S (Sl =
91.2%) : #4E Dr.Ehrenstorfer GmbH /A ] ;

TR FRE S - 2 B ==99.8 % , 26 [H Sigma-aldrich A&,
1.2 FEEH
pH 11 PHS-3C B, L4 e b= A 45 0 A PR A 7] 5
PropfAl: WZS FF¢ 2, b i AL B oy 3 0% = {3 A R
A HVIE VR 5 75 4 HHLB11.500-BS-11 &, |- if BR 3#F B2 97
s

1H 3% FE R % 4% . ZWY-2102C A,
A RAFE

BT KO . FA2004A B, bR KL AL B8 A IR A 5

T ROBAE 83 (X . LC-2010AD Y, H 4% & He N ]
1.3 R HE
1.3.1  REERAR T Z R R EREE N

(D) P . BAHEATD 5 S2 e v L 2% I SR &, 0.05 %0 W 6
PR S AR MAE (2513) “CHE3 30 min f1 68, WK & H .

(2) FT3% . e g A S A 0.05% 31 & B2 %048
0.01% SHUdRif R IEAT4T 3K .

(3) M - K MEAL SRAT I 5 I AR BB 0.18 g/kg. 94 pH
& 3.5, F 35 CHiff 8 h(H i3 90%),85 C K 15 min, I
PR f B B I AR B3 0 A v A B = R A A AR
B (AT g T 8.2%6 , MR 0.3%40) ,

(4) TERENG b B i 6 - 5 20 1 B /K I A 12 R L 38 °C ok

\%

/L\\#

Zl

R g AT AR

T IE AL 30 min J5 A 401G R B R ISR T . R R
111 %) 4 Bl B BF 2 500 432 R 4% 0B B #E 2026, pH 3.5,
25 C EIREEE 7 dJG DN 45 16 b 30 2R 0 A AT S DR R
P RS 56D A T T

(5) RE: VAR ALAL R pH R0 b Bl 2 K e BEIG L )5
PRl — BRI REE 7 d R AT .

1.3.2  MCABESTORS & B L2 0 RN R il

(1) KW pH AL AT B RS K I 10 52 I« (] o 52 L 4% 1
AR SR 20 %6 (B RR I AP R 0.10%60 R BEIRLEE 25 °C .
S EEWEIE] 7 d.F 8RB pH(3.0,3.5,4.0,4.5,5.0) % HE AL B
TR K 1 520

(2) TR T 42 ot 0T AS AL T8 P RS 2 T 1) 5 WD« 1 2 IR g
AR R TR B 20260 L& B pH 3.5 R BEIRJE 25 C L&
JErt ] 7 d, 2% g% e BE B2 R i (0.05%,0.1.0%,0.40%,
0.70 %+ 1.00 %6 ) S A AL 15 17 45 2 192 14 2 1

(3) TR T Tk 3 X R RS T P K i T ) 5 W« 1 28 S o A% AP
MU R 20% R B pH 3.5 EERFIERI R 0.10% . &
T 7] 7 d, 2% 8¢ % B BE (20,24, 28,32 °C ) X AHHE S PG K %
T (14 5

C4) ) b ol 3 o AYEATE T8 3PS R R T 1) 32 ) [ 5 S g 4 1
Jg kB pH 3.5 BEEEER R 0.10% VR BEIRE 25 C & BERT
] 7 d, 2% S W HE I (12% .16 % .20 % » 24 %) XoF At A it PG K
R TR 1415
1.3.3 W Jij T A PR AL AL AT B BS A R BE S R R
LA b FER AR 16 20 TF ST A IR IR B | I RE 4 R R
F pH A AR T 5 R T 5 I, AR TP RS B R A AL IR
O 4 g B {H » R ] Box-Behnken i Jj [ 3% 3 016 & B% fix
BT,

1.3.4 GHERHARSH WP sCER[16]. & dnF -

(1) 8 V0 T %« A i 1 25 A LR A o 9, 43 33
BRI S W bR v & 91,7 X 10°° g, 1 A B8 A5 fE 5 63.6 X
107% g BHBRFRMES 105.7 X 107° g, 47 B R A 1 /i 130.2 X
107 g FLERFRUEML 99.8X10 ° g, ZERARUE R 0.5 mL, 43 4
FEARAE S mL, FRECHE AR AR f 257.3 X107 g, EH &
10 mL. AR4EEE T oA HLER & K BLER AR UE R R B AL
AN Tl e i TR A DL IR A v AR A 0.45 e 7K R I8 A5 3et i
J5 HERE B A2 A BILIR L W I IRD . AR R AN [ U B TR A
WL A v A TR RE S BT T LR B o ) R R A A Ol R
S G\ A R Ay e TG AR, R AT R R0 U 43 AT

(2) B FWCH 25 IORE ) F 4 000 r/min &0 10 min,
B R R 5 A% 1 0.45 pm K AH 8 B3 08  ERE SR AT L T
HEFEIRS .

(3) HPLC 437 : Hypersil ODS(Cys) 8 3% 4 (4.6 mm X
250 mm, 5 pm); M 28 Ci & P 3 K 210 nm; i
0.6 mL/min; #FFE & 15 pLs W EH A 99 % 19 B R I8 47 pH
2,50 ¥ 0.06 mol/L B R — U #H 2 vh i ViR A 100 (4 Y R
VW
1.3.5  HAhtg s

(1) R 4% GB/T 15038—2006 [ K 135 14T
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(2) T EIE Y (TSS) 3 GB/T 150382006 [ BiF
THHE H E $AT

(3) pH:# GB/T 15038—2006 i pH it E#4T.

M REFHADIHHE,

m=m, —m,, [@9)
A
m K .gs

m o ——FF UG R e B R T B R TR 26 I M T A g

m, R WA SRR R TV T e W B M g
1.3.6  Bdiabs 5 TAT 3 UK, S5 R LAT 24 B A o 22
FIR R SPSS 22.0 fil Excel #4748 4b B 5 %8 i 45 #7
Duncan 18 £ 5 8, 20 B 804 18] 149 22 5% 5 ] Design-expert
8.0.6 BE i hif il 90 Jy 58 B B A 43 AT
2 RS0
2.1 HMAHREVERARDH

ity At W ALAC SR A HLRR & AL T R 1, R E
S E R AR AL . R PLER & Y 83.81%0 . 5 3cmk[17 14k
TH S5 R LA T2 B Y A ML R R A L O B R R A
2 A /0 R R IR A R
2.2 WMBEEBELBEEINGIE

B35 2 T, 4% A BB T ORG B LTSS K pH fH L # HE
VT4 e R B S RS B AE 11.4% ~12.2% Vol, ¥ it & F )5

T AR R R TR R . I A R R VFLRR I A R
MERA BFHE 5 (P<0.05), FLIR. LML AT IR
G BAENLER & R 24.96% ~ 29.33%., 22.89% ~
25.05%,15.14% ~16.51%,12.15% ~14.02% , IL & 1 £, 2
A7 A . Y Yd BOA LR & i E S T Ya fl Yc, Yb i
R AP RR PR T AR % st o &, Yd P ELER LSRR N A
B2 dpc i (R Yb BRIKERE L FIENE . 2R 55 8L Yb fE R
AL P 9P R I e O K T TR R

x1 MEHREVNRARS T

Analysis of organic acid composition of

Table 1

fresh loquat

EERiIN HR/ (g LD HEBHEL/ %

iR 0.115+0.003 1.75

A R 0.28240.005 4.30

WRm 5.5020.012 83.81

Lz 0.00040.000 0.00

iR 0.234+0.330 3.56

P R 0.131-+0.035 2.00

BE IR 0.30040.003 4,57
& eses+o2r3 10000

K2 ARREBERSI RN

Table 2 Effects of different yeast with fermentation

52 T i A T O 5 R it L SR D 86 B 25 T O D L 9 BERE  WOREEE/DoVol  TSS/% pH

BT O R RS AL A — SN . LR 4R W Ya 11.404+0.12 7.13+0.12 3.71+0.03
23, SR e ML AL & AR (38 DL Rtk T Yb 12.2040.00 7.00£0.06 3.68£0.02
%’/ﬁ\i’fiﬁﬁ%ﬁg 474%~532%,,'iﬁi{§4¢ﬂ7ﬁ1‘}1ﬁﬁﬁ Ye 12.1040.08 7.1040.00 3.7040.04
AR E TR FLRRA 2 Lo 4 IR 2 B v 1607005 TAS006 8997007

x3 TEABRBEMABMEINRSENZWE
Table 3 Effects of different yeast on organic acids content g/L
T 4 R W R IR L % P R BEFIR At

Ya  0.275%0.007*> 0.863+0.023 2.606+0.057"

Yb  0.28040.008% 0.909+40.025%

Ye o 0.261£0.009" 0.84440.022¢  2.634+0.082°

Yd  0.287£0.013* 0.952+0.035*  2.929+0.205%

4.52640.524%
2.76340.021®* 4,555+0.100%
4.07140.574"

5.44040.537¢

3.781£1.151*  2.181%1.001* 1.92940.286* 16.160+0.702"

4.57142.013*  2.55940.974* 2.612+£0.409* 18.249+1.389*

3.875+1.052¢  1.9654+0.680% 2.30940.797* 15.96140.726°

4.2454+1.624*  2.25340.895* 2.439+0.499* 18.544+1.326*

T RSIARTR/NG 58 A TR & 1 1 A A 4 B 2 5 1 3% (P<<0.05),

23 MERERLZBARZKE

2.3.1 JREEXS AT EREWORT A BER R R 3R 4 AT, 24,
28 °C T ARMERERE LR R R ER L R e A RIS
FO BB AR BE b T TS n . A HLER AL BT I 5, 5 MLAL ff
RAPURA AR DAL SERBRIA T B Ji b & A HLIR 2
ANTRIRR BES I . A e A A T AT AR B R v i K BE R T AL
FRAR R (P<C0.05) . FrA WA fa DL i i 0 AR I » BRWR FE L i vy
) R R E 5 Kandylis 551 HH IR B 22 8
Wi 3¢ SRR 9 20 S 445 T RE S5 LA 2R v v 39 2R R 9 A7 12 JE X
A JE IR AR IR T R T A HEALS I T A 1 R
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Table 4 Effects of different fermentation temperatures

with fermentation

REEWLEE/C WAL/ %0 Vol TSS/ % R /g
20 10.9+0.3 6.6040.00 12.3340.58
24 11.240.3 6.874+0.12 15.6743.51
28 11.240.2 6.9340.12 14.674+0.58
32 10.7+0.2 7.2040.00 13.33+1.15
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x5 ABREXNFGIBREENT
Table 5 Effects of different fermentation temperatures with organic acids contents g/L
e/ C R WA R IR FLIR LR FrE R EHITR it
20 0.19340.004*  0.687£0.075* 4.271 04£0.191* 2.44640.139¢ 2.09740.076* 2.547+0.158* 1.2194+0.219* 13.461+0.503*
24 0.21340.032*  0.73040.115* 4.115 740.250* 3.42140.359> 2.050+0.331* 2.584+0.083* 1.25740.082* 14.37040.972¢
28 0.20740.012* 0.808+0.101* 4.295 0£0.053* 4.829+0.118* 2.34940.304* 1.38740.016> 1.16140.042* 15.036+0.565"
32 0.21140.110*  0.78340.110* 4.010 0£0.330* 4.32340.563* 2.371£0.372* 1.3774+0.065> 1.37140.042* 14.44741.522°

T SR EING T B3R R AN TR & Ik L #3522 S

2.3.2  BETHEARE T ACAC BS RS A BERYSE W B 6 M,
it i £ 2 il A A 14 0 RS R BB R R . 0.05%0 A
0.10% AbFRTFG RS BE Al 4% A AT 8¢ 5 . . 0.10% K B 5% B 1

B3 (P<<0.05),

x6 BEERMENREBHZN

Table 6 Effects of different yeast inoculation with fermentation

e/ WK/ % Vol TSS/ % K /g
0.05% %, AHLERZL A0 WL 3 7, 55 AL At & SR A BL IR 2 A 0.05 11.440.1 7.2740.12 14.6740.58
(R DAL SERER T B FLBR IR BRI R A1 L IR 2 4 e 0.1 11.640.6 7.0740.12 14.334+1.15
. KU A5 AR A BT 22 5% B BER AP T AL A 0.1 1L0£0.2 7.2040.00 12334058
FHRFATE (P<0.05), L2542, 0.10% S FLiE - 3R Gt . 0.7 10.940.3 7.13£0.12 13.33£1.53
233 ?Jjﬁ pH XTM*EP{EFZ{@H,JE;E“ EE%:? 8 U‘l‘%ﬂ’% 1 10.440.4 7.00+0.00 13.00+1.00
R7T BEEMEXNFINEBRISENTN
Table 7 Effects of different yeast inoculation with organic acids contents g/L
e/ % R AR R TR i TR BEIH MR it
0.05 0.19140.003* 0.4904-0.073* 3.327=40.121* 4.111+0.413* 2.146£0.332%> 2.88541.923* 2.039+0.465* 15.19042.639*
0.10 0.16240.041*  0.43840.049* 3.167+0.137*> 3.219+0.576> 1.957+0.209> 4.12040.675* 1.982+0.892* 15.04342.206*
0.40 0.14140.037*  0.58040.221* 3.156+0.089*> 3.314+0.329> 2.520+0.182* 4.22740.138* 2.847+0.511* 16.78440.535%
0.70 0.1374:0.040*  0.44840.046* 3.01370.020% 2.719+0.143" 2.313+£0.195%> 4,99940.778* 2.524+0.299* 16.15340.839*
1.00 0.16340.039% 0.451£0.055* 2.905+0.073° 2.12040.336° 2.50540.244* 3.182+2.655* 2.4384+0.441* 13.763+2.964*

T RS E /NG S R R [6) & e T R ) 394 2% 5 8 35 (P<<0.05)

pH Thi W e ThJa . pH 3.5 I, TR B2 i g HL 8% o
K. A PLERA LA BT L2 9. SRS SR A HLER 2 (& D

R8 s pH MEEBHZM

Table 8 Effects of different pH with fermentation

LSRR A BT T . ARG & £ . & B pH pH TR I/ % Vol TSS/ % %FE/g
THE SRR RN FL R 3% 1 (P<C0.05) . FLAR 2 A K & % 3.0 10.840.1 7.500.14 13.001.41
=Y, B PN R A DB Bl S R B Ak T A, A HRE D Sy pH 3.5 11.1£0.2 7.13£0.12 12.3340.58
T 4.0~6.0 W AT 42 @ FLAR & . pH 3.5 WAL, X 5 4.0 10.840.2 7.3740.06 12.67+1.15
pH ﬁ%ﬁ%w\{’@,&fﬁﬁ{%ﬁﬁuTﬁl‘ﬁh% “jﬁ’rﬂ% %EP 4.5 10.740.3 7.73+0.12 13.00+1.00
pH 3.5 Ab J R W Jof S 249 i 32 1 L Sy dioilh R 8 pH (L. 5.0 10.240.1 8.13+0.12 12.0041.00
R0 XBoHMBENBRSENTWE
Table 9 Effects of different pH with organic acids contents g/L
pH R W AR R FLIR T FEIE TR EHITR Hit
3.0 0.16840.045> 0.65140.154* 3.721+0.105¢ 1.65240.342¢ 3.906=+0.993* 11.3100.949> 1.153+0.289> 22.562+1.301"
3.5 0.19840.013>  0.53940.044> 3.850+0.308> 2.4604+0.530> 3.975+1.119*  3.899+0.335¢ 1.926+0.616* 16.847+1.039¢
4.0 0.19640.021>  0.50040.059> 4.122+0.370*> 3.30340.429* 4.943+2.586* 5.30640.911¢ 2.03740.413* 19.30642.275¢
4.5 0.20940.018">  0.49040.068> 4.35540.400* 3.33240.221* 5.672£2.150* 7.786£2.740¢ 2.101£0.644* 22.83243.172"
5.0 0.27140.062*  0.44740.069> 4.376+0.278* 3.50540.243* 5.474+1.845* 15.514£0.809* 1.548+0.452?> 29.967+1.326*

T R R/NG TR R R R K pH 3 E 22 5 8.3 (P<<0.05),

2.3.4 WIUAREEE X HUAT B RS A B B2 M i3k 10 R
BE 6 B BE TH e TTORS BBE LR T FIR E . A LR 0 AT
T 11, S5REASEE SR A HLIR 4 (R D AH L SR IR P T

10 FI%5HE BT & BEEY 00

Table 10 Effects of different initial sugar with fermentation

WMWY WK/ % Vol TSS/ % Kifi/g
R R ARSI 4R 22, Hof A HLIER X5 S [R) 8 B2 18 m . FL R A 12 5.640.1 4.73+0.23 6.67+0.58
TR B B ) TG B B T B N (P<C0.05) , W R 16 8.840.4 6.134-0.12 9.6740.58
SR A BB L LR O G L MR SE SR B R AL N T SRR 20 10.440.6 7.2040.00 12.33+1.15
FZ5T ‘[/‘_%@&-‘{E*%Z%@’ﬁﬁ‘(@‘@-&ﬁgﬁﬁloﬁwgoﬁ 24 12.4+1.6 8.33+0.12 15.67+0.58

207



FEMEEIH B2 B4 MK A 7 v VRS R 8 L 20 1 B R R R AiE 20 A7

\S

1l VMEEENEGINBRSENZI

Table 11  Effects of different initial sugar with organic acids contents g/L
U6 B/ %6 R A1 TR SRR FLMR Z R FriE R BEHITR it
12 0.2334+0.011" 1.505+0.001* 3.097+0.048* 1.14440.047¢ 0.633£0.037¢ 4.68840.157* 1.32340.049* 12.62240.033"
16 0.2714+0.010% 1.454+0.205* 2.885+0.205* 2.38540.403¢ 1.374+0.364¢ 4.07440.010*> 1,27740.176* 13.721+0.896"
20 0.28740.025% 0.7094+0.361" 2.91740.012* 2.95740.582% 1.71440.008¢ 3.57140.336> 1.25740.037* 13.41340.848"
24 0.32740.039* 1.2794+0.001* 2.8304+0.070* 3.50540.007*> 3.45740.125* 3.77140.313> 1.71540.200* 16.885+0.655%

T SR TRNG TR IR AN R & I 0 B FEE £ 34 {1 2% S Wk 2% (P<C0.05) .

RO SR R A R A AT R R MR T RE . BRI ER 2.4.2 DUERE AW R (AT AR %R 13 WA AT
BERET: o MCA LR & BT . (BB B M R TORS B e . AR S A R 5

W R . 2% 18 5 S B TR A T P I R T VS RS 8 7 826 Vol ZE 44 Y, =7.96+0.025A — 0.12B — 0.13C + 0. 075AB —
BRI 43 16 96 (0B 135 1 g AR Tt 37 K o T 2 0.13AC+0.17BC—0.14A%40.057B%40.16C?, (2)
2.4 WMEERESBEREEEETE X B HEAT T 25 3 I A AL L3R 14,808 F =5.56, 34

240 RGBT RAER R R AR R Ty AR (P<0.05) FRTIE 95 LR A A (P =
WA % AR P I 12, DRREE HEARRE RS 0470 90+ A BUR SRR OC AR 0 R = 0.877 2. R 1 24

LR A ST 1 87.729 YW BCHR B B BU . BURH X M B e T e
BRI, =0.719 4, YW %I R RE MR B 71.94 %0 AR ML 40L&
Rz MRE G A5 E R R EENT . TR JE MR R R A 4 0
Table 12 Factors and levels of response surface ﬂl}ﬁ{‘)—' W P2 F {45 4% D 220 30 0 2 8 B i I
optimization test SRR pH > U B R pH K 35 L 3 A

KTV A RBEIRE/C BREEREERME/ % C KB pH pH = AIﬁXT{EFF‘E‘Z”ﬂE%(P<O 05,
1 20 0.05 3.5 2.4.3  DAAHUER & SOV BLE A A Xk 13 A LR & it

0 24 0.20 4.0 PEAT Z KR APE R LG  A3 [ TR R

—1 28 0.35 4.5 Y,=18.04—0.068A—0.51B+3.11C+6.775E—003AB —
0.45AC—2.25BC—2.01A* —0.20B*+0.38C", (3
® 13 MEEAALRZITRER X b [ U] TR R AT 7 2% Ay BT 4 R UL g 15, B E F =
Table 13 The design and results of response surface 21.86, 35 M B 2K T (P=0.000 3) , [ 54 77 #2 25 1 1 10 R

optimization test

R4 ERERRAKEATESN

YilsRE, Y BANLER/

iy e A B C Table 14  Analysis of variance of alcohol regression model
% Vol (g+L°H
1 ) - ) 50 15.921 TERBE PR HBE ¥or F{i P &®FME
5 0 0 0 8.0 18.077 i) 0.66 9 0.073 5.56 0.017 0 *
3 0 1 1 8.1 18.163 A 5.00E—003 1 5.00E—003 0.38 0.556 9
1 1 —1 0 7.9 16.299 B 0.13 1 0.13 9.51 0.017 7 *
5 1 1 0 7.7 15.348 C 0.12 1 0.12 9.51 0.017 7 *
6 1 0o —1 8.3 13.245 AB 0.022 1 0.022  1.71 0.2321
; 0 —1 1 8.1 24144 AC 0.062 1 0.062  4.76  0.065 6
8 1 1 0 7.9 15.752 BC 0.12 1 0.12 9.32 0.0185
9 0 1 —1 7.9 16.794 A? 0.085 1 0.085 6.51 0.038 1 *
10 1 0 1 7.7 18.918 B? 0.014 1 0.014 1.06 0.337 6
11 —1 0 1 7.9 20.479 C? 0.10 1 0.10 7.95 0.025 8 *
12 0 o0 7.9 19.524 w0002 1 0013
13 0 0 0 7.8 17.631 & 01391 0.04 3 0.013  1.03 0.470 3
14 0 —1 —1 8.6 13.764 R e= 0.052 4 0.013
15 0 0 0 8.1 17.457 =% i 0.75 16
16 B ol 8.0 13.008 toxow WIS E (P<0.01) 5 % % 5 (0.01<P<00.05) s

17 0 0 0 8.0 17.508 RZZO.877 Z;R:;)AJ:O.719 ,10
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Table 15 Analysis of variance of organic acid regression model
T 2K 07 A R ¥ior F 14 P{H I e
55 70 118.31 9 13.15 21.86 0.000 3 x %
A 0.037 1 0.037 0.061 0.811 9
B 2.07 1 2.07 3.44 0.105 8
C 77.46 1 77.46 128.78 <£0.000 1 % %
AB 1.84E—004 1 1.84E—004 3.05E—004 0.986 5
AC 0.81 1 0.81 1.34 0.284 4
BC 20.30 1 20.30 33.75 0.000 7 % %
A? 16.95 1 16.95 28.18 0.001 1 % %
B? 0.17 1 0.17 0.29 0.608 0
C? 0.61 1 0.61 1.01 0.348 7
""" % 4207 o060
IR AT 1.22 3 0.41 0.54 0.678 9
afi iR 7= 2.99 4 0.75
R 122.52 16
T o R EE(P<0.01); x N2 F B3 (0.01<<P<C0.05);R*=0.965 6;RZ;=0.921 5,

W#E (P=0.678 9), [MIA#EAI 1A OC R4 R* =0.965 6, i B
I 96.56 Y6 1Y 1 55 HOHE B8 B T o A5 R 6 M A5 A E B
ERERY—0.921 5, 1 W% B0 B MR B 92.15 % (9 A5 4k, 3
B TR o R TR 2 R T ) A AT B S SRR R B T
AT TN . HiR S W F (E, i3 & H#E3HA HLR
E R DU pH> $ R i >R . pH . pH M it
1A 58 LI I BE ) T A LR 5 i i g (P<C0.0D),
25 MBEERLABEREIZRLERRIE

i) o T b 45 2R O T RS A M ML A 2 i =
pH> B A HLIR & & 19 52w 7 & pH > 82 Fh i > 155
2 R v TSRS A R S I IR A T T A ACAE I 1 SR R
MLER & £ 2% pH Wsgm, U R ER R Z LB P L% H
HRTAVRRA M. Hik, 5 & LR & &8 . %0
Design-expert 8.0.6 kA & 1 K & ¢ T2 kA1 4k . 13 5]
Tl & 1« & B R B 25.06 °C, B2 R: B2 Fl & 0.05% . 41 4R
pH 3.5, LRI 49 T K B A 8.61% Vol, i A HLER & & >
13.319 g/L. AR4ESCPRAMF A R BER & 26 °C L HAh 4
PERIEAREE F . 46 3 W AT 30 UE 52 50, 52 bR I 45 T RS BE % 3
k1 8.50 % Vol, 15 Bl fE AR 2 1.28% , M HLER & i F 1y
o 12.228 g/L, 5 WU AR 1R 2 8.192 . Uk Wi A2 ul 19
ML B A, BEAR A7 b T 3K 565 &85

2 5 B 5 AR SR A MLRR 20 8 R AT LR o M, 45 R A
2 16, MR SR T 2 B R R AR AL B S SRR L o B R B B
B 73.0% . & AE K BER A VLR & = RA W E A TE R4
16,3 SRR o R BE B BE B Ol 3301 %0, A B R RN R
R A R B A B MOAAR SR 19 13.3 B = 4.6 3LHR L & R AN
BEFAER RGN L A VTR SR AALAE SR 59.4 FF 2 377.0;
WAWmREA TR, XS AIRELRBELRE TS TCA
PEFR | LB BRAG B0 31 S R - 7L R S SR R - & 1 0 5P R R - 32 31
TR S AR R B A 3

=7
i/,
U

HACBR BB G B B R bk 558

The content of organic acids and its taste intensity

X 16
Table 16

index with base wine of loquat vinegar

MEAE IR 7 (E A 5D HEAE i i 55
i T/ (ge LT RIEHRE S E/(ge LT WREIRE
WREE 8.18140.037 303.0 5.46040.119 202.2
A 0.408+0.184 22.7 3.1860.242 177.0
Z. W% 0.312-0.049 26.0 1.77440.075 147.9
BEIIMR  0.257+0.064 10.7 1.25040.234 52.1
WA 0.58840.001 39.2 0.41740.016 27.8
FEE®  0.20140.010 10.6 0.07540.011 4.0
iR 0.310-£0.009 2.7 0.065-40.004 0.6
41 10.25740.129 414.9 12.228+0.421 611.6
T BRAEHRE = HLRR K /A WL PR 5 B {200,

AR SR T R RS K R T S SRR L RL R L R N Bk
IR A T o5 SR L 43 5 R 89.3 % Fl 95.4 % bR 58 38 B A 3
L4390 87.5 %0 1 94.7 Vo, Je Atk It 1 38 11 B B R R 4
S SR R Wk LA T L LR R A VLUK S R o I R Y R L B
TR R SRR WG 7 S JB T il — 22 S R R OR TR S i b
T 46 e [ A T AR RS TS i RS PR OR AR AIE , Ry )5 S T TR R 8 11
A AT RS G ot T R SRR R AL S i
3 &R

AR PSR R DAL 20 0 A O - R T IR B8 25 °C (B
FERIRE 0.05% pH 3.5, 76 BL 4% 148 T 45 2 AL AT B B 2% T RS 1
8.50% Vol FHLER & it 12.228 g/L. 44 MU S 1T FnAL AL B
it JE A LR A B B B i AR AL AT H R B R S SR R R AL A SR
TR A PLRR . A S SRR AR A LR R R AL
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