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Abstract

Objective: In order to improve the stability of papaya wine, improve the quality of papaya wine,
and prevent microorganisms from causing rancidity in the wine. Method: Taking papaya juice as
raw material, calcium carbonate was used to reduce the acid of papaya juice, and the sterile
treatment was taken as the experimental group and the non-sterile treatment was used as the
control group, and the microorganisms in papaya wine were controlled from the microbial pollu-
tion pathway and the storage conditions of papaya wine. Sulfur dioxide was used to sterilize each
brewing apparatus in the fermentation process, and the number of microorganisms in the fer-
mentation group was compared with the non-sterile treatment. At the same time, one-way expe-
riments and orthogonal experiments were designed to study the effects of different pH, tempera-
ture and sulfur dioxide concentration on microorganisms in papaya wine storage. Results: The
experiment showed that the number of microorganisms in the sterile operation of papaya wine at
each stage was significantly lower than that of the non-sterile operation group, and the activity of
microorganisms was significantly reduced when the pH < 3.5; when the temperature > 35°C, the
papaya wine was unstable; the sulfur dioxide concentration (free sulfur) of = 40 mg/L was more
obviously inhibited on microorganisms; orthogonal experiments showed that the effect on micro-
organisms was ordered from large to small as SO. concentration > temperature > pH, and the op-
timal combination of conditions was: 25°C, 50 mg/L SO, and pH 3.5. Conclusion: Strict aseptic op-
eration of brewing utensils, although it can not completely block the source of microbial contami-
nation, can effectively reduce the number of microorganisms in actual production. Among the
three influencing factors on microorganisms, SO; concentration had the greatest impact, followed
by temperature, and the optimal combination conditions for controlling microorganisms in pa-
paya wine were 25°C, 50 mg/L SO, and pH 3.5.
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1. By

WMAEG R R MR R FEER 2 —, EFEk, P RMAEZEE I E AT, MEYRTA
I fEF AR R [1]. A FEa RIS R midi e i & S8 B o - 3G 0, FRE A2 R AR A vk i)
YRR WAEE[2] SRl IR BN, AEREL R RRE KA 40 (50 %) 3K AT
ANEERFEE Vb T IR B A SR KA B 55 A S 220 70 35%. 37%. 7%. 14%. 1%. 0.3%7#1
1%, ANERAEBE™E3]. WKfEE T AMERE, BT e eERME. BHMEmEcE, RIER g
ECEBAL THIBIEZ 2

% A JI(Chaenomeles sinensi), 2k ANEHEY), £=mB—MR=KE, XAEARR, s
NEEE, CHOBIBEANNRE, BRANE ZF NG @i, HrrAREamAEamEM. 1t
A, BT B A TR B B AP R A Th 380 FLIR, TRA IR S 3UR IR 2 — R AT 7 . PLAFIN B,
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FRARImE . Bt i i he s (4], HAR S EHNE.

TEAR B ERE R, A2 R P s, W EE, R SRR D Sk, FEAE =
W o B A PRI B AN IA B B a6 AR S 255 R B SRS [5], s G 3 el AR A I B i3
fili g Re, B R T IE R T RS G, BRI R R A B . MV s AR R BEA A8 TR RE
BT . AT A7 25 25 S5 25 P i F L AN R 28 (6], DA RN R AR iR B 4R N 53 (R 00T R A7 P4
PR R FF AL B . BARANAT Ae e A HUFH T bR, (R AESEPRI AR =i R, AT DU R BRI A= 0 11
BE[7], RBEEEICEYD, $RTPATE SR 3 w0 e PR L A TG BRI H 8]

HIR, WMAEDNEKRKRE REEENREMNGHEP pH S840, RN S6tnT D2 m F 6
AIFNEEARKKE, v LS SR AR IR BRI, RIS AAR R . oo = S A BRI BT
pH FHITEYI[9]. BEZE SO, W EEH27(20+ 30 A1 50 mg/L), SD-1 H#kiE 4> 5 0.556. 0.506 A1 0.434;
BE# pH B#{%(pH 3.4, 3.2 f1 3.0), SD-1 WitkiE 454 0.678. 0.426 A1 0.1 56. Kk, SO, Fl pH Xl
A=A R B 8]

Wi 55 R [ 7% B R S A P A AR 5 e il PR T 0 3 B4 0 ol 2 A0 o e 11 7 Y gt 2 Y Bk AN D7) 5 %
Jg, FESEBRA R, AT DUA SRR A TS PR

5K EE A [LO] N AL 5 5 FE X7 B 22 SH e b 2 BH , AN [R1R B XS 1) 5% 22 30 o3 2 A e PR S IR AE — 8
Z5, WHARRPMRIE X AP AR E VR OR, il ool R S RO

KR CARRAON R, BRERESVEFERR ), fEXTERE H B AT A RIS EE R HATHEY, AT RE K
B, W FUERE H B AR B S E AR DG R . RIS B SR 3R SIS AT IEAS S, A TR A RIREE . pH A1
AR AR FERT AR T i A7 B B AE M (s 0, AT A5 B A TR A D R A 2 5 2 A o AR TR 1Y)
JRIBRPE AR E R R AN, BREEM S, AF 2 IX 2 AT 78 e
2. RS E
2.1. MR
2.1.1. SCIG TR

7% N\ = P21 i
2.1.2. SLIgHN

FREEERE, M5 71B, AR TRARAE.

I, WAL SRR R R A B\ (B 50 200 U/g).

B, AHTal, KRR .

22 KWEE

% 1,

Table 1. Experimental instruments
1. XWUER

B EAN e LR
BT A MRS A R A R BT R4 SPX-100
FL AR L K T R BB AR IR A A HWS-12
S IR R A g R R YT A AR R A PR A YXQ-70A
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Figure 1. Production process flow chart of papaya wine

1 AIGBSHELZRIZE

WP R AF, AR s, R SIHARR,

W, HPERLUE, BERR, IWE, AmE, AACBRRWR.
1) k. Pkl . AMUAIFR HIGHE U3 B0 A

2) Ve S BRKEATIEYE, A 30 mo/L MEARER N A SR EEATIE B .

3) Ef%: RKIEBEIL A EDIIT,

EMENTALHE,

4) M MM PIERE, R G RARRIEE .
5) VTG N 35 mg/L SREGHE, ETEATE 24 h, [FEINN 30 mg/L (VAR ER B A AL o
6) FEIR: MM 17 g/l [MBRERAS FE4T PR R AL 22

7) hFE: NN 17.5 g/l FRERE R T A I IR 4

8) AF: NINTEALEEREIEAT AF, W& BV EL 26 A AR 4K

9) MLF: I AJELAFRE AT MLF.

10) AT TRONUKF AL ARV .

11) #E%.
2.3.2. LWEEPREYRIES

HRIK MY 2~3 Ik, BHHRRIEY. 256, V)

RS 1 mH R A 05 0 T 2 d R R 5 IR P R BB 5 1, oAy R ) 5 i A 4 i
e, BIXPANERIA L . PRI ARTGE IR BER &5 RIS a8 . AR 6 17 75 45 55 7%

PRSP RS, DL RAE AL tp N ST REAT ™M IO ML AR b B . AR AT

BHWTE R, (HRAESERRAE RS, AT LA R BRI A B [7].

1) KRl BUSAE (4%

PN

HeJt

N BT B i B R IR B R S s WA M R SRR HEAT F ] o B B PR AR A TR 845
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EHVEE AR TR RE M B AL TR, (RN BRI A TR, AR AT

BRI 5y PIF AL B, Ab3E— RAEN B & I TE . AR v s AR B BR V5 2 Je vt 4
R AT AT B A A RS IRV . EIRNAL, BHL 3 B EE, A RIARICONES 1 4. 92
H. F3H, B imL, AINAZR 9mL LHEAKT, #HS, NP1 mL FEBINA ] 9 mL o
KA, ARUGHAT B R RE, TRE 107, 107°, 107" R FAIAREI 1 mL K B AL B S (55 92 L iR AT
25 CINfEIRES IR 3 K, Guil AN ME R BEE S, BIaT i 5 R SR I S B A (1], X EL 4R Sl o
TR . R RE M RE SR BT REW BN ECE, ST
AT

2) T S TR A A g A

PR R B B IR A 5 e Py, B2 AR 0 () SR S AR D AT 5 ], e X R T e DA Sk HE
i E T O R [12]

W 1) B AR ER S AR T 55~60°C 2% 18 J5 73 PRl AR BE, A 3 — i b R R 12 i i T A4 T
BEJGIMANARTRGT AT A, AP @ N BIAS T B AL PR 1K) e BT i . RIEER UK, IR,
FHC3 i, B 1 mL, S O)RTNEATRBRATEA, SOt s A, o L B35 R e
M EESR.

3) il A7 I B A A ) il B s i DR AR AT

RS AR B T 2R A IS, B B AR ) 3 R R T o8 S HL R e s 5 e IR A 1
T BRI T s S AT A B, AR X4 R N B3 AR AT P 4 1 25 [13]

K 2) N BT B K B AT 55~60°C R B G 4 4L, — e S RN i e 1 ) Jes v 2 7
IIAATRABEAT MM, R B SRS A . S0 3 e, S DM ik T MR R A
TR Gt RVERCH, G EE R RE R R R E R

i) pH X i A7 B B P 1) 5 )

AR ST, P a5 4, 450 pH N 2.5, 3.0, 3.5, 4.0, 4.5, FHJ57E 20°CHHEIR /KB
BAIRAF 5 R, AP RIINE & pH 24 TAIE RSB . FERBRAL SRS B Fa bz, [RIET DA 1) 50 5
VR A

i) i B A7 B B W R s e

AR FE ST, Fa 5 4, %5, 43T 25°C. 30°C. 35C. 40°C. 45 ClEEKIBHATRT
5 K, 4l e 5 R A T R BERIA T P AS B . 3R B AN IR BEAL AR bR, [RIET DL 1)@ 70t 5
PR VR B

i) BRI B AE B B AR P i s

KNI FEL 5], ~F345r B 5 4, 43 AR 20 mg/L. 30 mg/L. 40 mg/L. 50 mg/L. 60 mg/L
FIEE R, %H, 78 20°CHMEIE/KIBHRAE 5 K[14] [15], 2350 E & — BB R K B A T
VRS RE . ¥R SR B bR,  [RIET LA 1) 5 i S v v e B

iv) 1EZZSELG

DASAL DR B Sg A FE i, Phidk M AE MBS B B 0 = AR, Bt Lo(3%) IEASSESG, ik sl i
YA & (W4 2 Ak 3).

2.4. 1EFFNE

PEORR, RUKZFRAZRA[L6E; WEmR, MIEAREALe]IE; Shl, MR EIE[L6]E; &
JERE, FREMREIR[16]IE ; TR MY, A6 E: e, M pH RZER[ATINGE; 5K
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Table 2. Orthogonal experimental factor level table

2. EXKBEARKFER

FSES
K ARFE(C) B pH C SO, ¥ £ (mg/L)
1 25 25 40
2 30 3.0 50
3 35 35 60
Table 3. Lo(3%) orthogonal design table
3. Ly(3)EXiEIT*E
I I EE(A) SO, W5 (B) pH (C) B S
1 1(257C) 1 (40 mg/L) 1(2.5)
2 1 2 (50 mg/L) 3(3.5)
3 1 3 (60 mg/L) 2(3.0)
4 2(30C) 1 3
5 2 2 2
6 2 3 1
7 3(35C) 1 2
8 3 2 1
9 3 3 3

25. Gt

JH office 2019 X fRFn Il & B2t AT AL BE, 22T £k I&l . ] E-study 247 SCHRSI T . SPSSAU #EATIER
RIS B 0T, LARTT 2, BN E R

3. ZER55Hh
3.1. REERTE R MROFE

w2 fros, E=HAPATSER A, BT AERURE R I OR B S e Sk, S EE 4 ske h ok
M BRI R R A M BRSSP R R, AR ORI B AR R AL rh A B e I
FARUONEE 2 4 = 55 34 > 5 14, HES DN 120 12 F110, WA P RUEYECEE S IR K Y
B2 > HIM > LA, MAEMEES NS, 483, REA R R T T AL H N X A
@ MHEAL T REHE T B P AEDECE AL 4. HR, MEMR SO —E R, S EREe
) ZAPAT RIS D E AN SR (L R AR TR T 3 B T E A 2R (4 ), ARSI P A A
F. BEMGHBOR LI IELEEISC R, SRR AURL R T 2 A0 B AT LR Sk b ARAF 4% il A
TR E R .
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Figure 2. Comparison of microbial population and species before fermentation

2. REEATEEE KA

3.2. ERAEIERE YRS

Wk 3 fos, E=4IPATSRE A, BT AERREER I AR & s et Sk, SEUER 4k
SRR (N RIS MRS = T SR BRI RS IR R R, AR RV AL B AL PP Rl E R S IR AR R
NE2M > 3 > LA, HESIN 905, 896 A1 877, W ERLLH AR MIEUE mRIUT AR VA 2
o> 3 > H LA, AR R 213, 209 R 190, o R IEREREAT AR Y B 0 IX L A A
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Figure 3. Comparison of microbial numbers and species in fermentation

Bl 3. REEhREHEMIAHELER

3.3. RNIGEMEM BREIEE

wE 4 s, EZEHPATSER T, T ERURE R R B AR B e i Sk, S EE R — A S ok
FERR R TR LT B R = T S e G TR AR R . R EE A ER A R IR EESE 3 H > 5 2
4> 5 1A, BEEH AN 563, 557 Al 541, WA P MAMEE ST KICNE L4 > 534 > 5
24, TAEYIEURE 240, 236 H1223, KR R DI TR AL FE A A 0 ECR (233 ) I RAK TR T R AL FE )
WA PIEER (553 1), Sk T FEL 1) = A PAT SEIR AR (2 ) AR T R &0 v 25 A0 3 0 AR M R 25 (4
Fl)o SEEGEHE, PEEMECR . ML AR RIIE LTS5 B, B AR R DL R B A L RE N
SO (3 25 AR B AT DRI A4 s R AE A
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Figure 4. Comparison of the number and species of microorganisms after
storage in bottles

B 4. MtEEMEMBE R

3.3.1. pH X ARIGE PR IHIF

B, AR AR AR RS ZEIE B pH PRBE . I pH 2 B RREIE T, pH B/, ]
[9]. B pH B, AR B TEAR pH BT, MAEMRBRE A . %4, RSk
B A A AR B pH AL 2 IE LRI R, pH EAE 2.5, 3.0 AT 3.5 2504 I8 o B AE M B s AR X R,
HARbE A LA P A R, PR RS B AR, RS S B AR, BEHTE pH < 3.5 &4 Mk
WA KA 22 7], ENZASEARFRMAEMNAK KRS .

Table 4. Index parameters at different pH

4. [FE pH t#FE TR IEREH
PH EEEH(Y) WERQL) ARG WLV ER ML)  REEL)  TRiE)

2.5 81 17.9+0.088 0.7 5.3 0.705 28.0 £ 0.093 31.0
3.0 93 14.3 £ 0.152 1.2 5.8 0.000 27.2+0.088 31.0
3.5 107 10.7 £ 0.088 2.2 5.4 0.000 28.4+0.048 324
4.0 125 8.5+0.088 3.0 5.8 0.705 28.2+0.048 27.4
4.5 174 4.0+0.088 15 59 2.468 28.1+0.047 317

3.3.2. BEXAIUEFREYHRI

IR S ZERE OB AN, I DU S eV R R [10]. 3 5 R, TEARRNRLE B A7 SLIR R, VR AL
SIS B R RERES, TE 30CH &R, ASEHIE T, HIRS B ORI, (H2H T 40°CHI
A5°C A B S AT ISR, [R) B H B0 ™ B ()RR WOk, 7™ B 4 5 7 A ) B2« 7 25°C 30°C .
35°C =, HIfabr IR RS, RAFAEX AR S, WRIE T A KK, AR TffE+
B E

Table 5. Index parameters under different storage temperatures

F# 5 TEREEET&ERSH
RE(C)  WERSH() WERR@Q/L) FERIK@QL) PR (vol%) et (mg/ll) &) TIRIEYI/L)

25 92 13.6 +0.088 4.8 5.4 0.705 28.7+0.175 31.8
30 116 7.4 +0.088 0.9 5.7 0.705 32 +0.162 244
35 103 9.8 +0.000 45 5.6 1.058 29.4 +0.540 23.9
40 90 9.8 +0.088 15 49 0.353 34.3+0.140 314
45 82 9.7 £0.152 0.5 4.7 1.058 37.5+0.221 324
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3.3.3. ZELHRE X AUE PR E YRR

Ui BT TR DRSSO, HUMG ISk B AR A A [9], AEARJIB (W42 6), S B8 b ik
PEMIA IR, BB RE — AR S T AR, 2R AR IR > 30 mg/L I, A
HOE WP, R ol & B, ERIR S B, RS R RPN, AR T
SERIBEAR, PLRA M P B i & & > 30 mo/L A, AT Hh ) ok 26 4 1 AR 52 330 )

Table 6. Effects of different SO, concentrations on lactic acid bacteria activity

F* 6. N[E SO, RE X FLEREE M #2M

SO WWRM  WER AR WRE RO . TRE
(mg/L) &) (@1L) (L) (vol%)  (mglL) (@)
20 94 10.5+0.086 1.8 4.8 1.410 30.2+£0.145 33.5
30 88 10.6 £0.015 2.0 55 0.705 26.5+0.083 26.4
40 76 13.4+£0.015 4.0 5.3 0.353 27.4+0.078 30.5
50 63 10.1 +£0.086 13 55 0.705 28.8 £ 0.099 33.0
60 64 10.1 £ 0.086 1.2 5.1 0.705 29.9 +£0.053 32.2

3.34. IE3ZSEIRLER O

TEIEAZSERF, 25°C R RS B AR RR A R . AR 7 1, TEETH A& S BOIRS BE FRS, A
BIEH 7 A, HOORE 4 A, 2 HNREDSERSD, SHBERRNSETHERAKR, 52
bl i, [FIRT 25°C e REUARE, R85 4 RS 7 AP L N R, 7E55 7 4 rh kb
PRI EAR, UiB A PR E e R . I T, R 8 TTLAEH, =R AR B,
TAAALBRIREE L TR pH I FAAEAR YN 3.802. 4.317. 10.125, XHMEMISLIARL R UG SO, WE > R
FE >pH, WIS FRIEHE NS 2 41(AB,Cs)EN 25°C. 50 mg/L. pH 3.5.

Table 7. Results of orthogonal experiment

7. EASRER

g BT SOME g g et ey, T R REE
('C,A) (mg/L, B) ) glL) o) (vol%) (g/L) (mg/L)
1 1(25) 1(40mg/L) 1(25) 63  14.9+0.088 1.1 5.7 8.2 529  92.1+0.597
2 1  2(50mg/lL) 3(35) 49  14.4+0.088 11 5.8 4.4 0.35 94.6+0.723
3 1 3(60mg/L) 2(3.0) 67  15.0+£0.088 1.1 5.6 5.3 247  923%0.347
4 2(30) 1 3 85  13.9£0.000 1.2 5.4 14.1 247  857+0.298
5 2 2 2 70  14.4+0.088 15 5 5.0 0 92.3 +0.347
6 2 3 1 65  15.6+0.000 1.1 4.9 111 035 87.4%0.311
7 3(35) 1 2 88 17.5+0.088 0.9 4.3 15.4 247 80.4 + 0.527
8 3 2 1 67 14.9 + 0.088 0.8 54 23.9 45825 92.1+0.000
9 3 3 3 64 14.2 + 0.088 0.7 4.3 6.1 2115 89.0 £ 0.647
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Table 8. Analysis of variance results
= 8. AENER

FV I H By F BN
1BIER 17.894a 6 2.982 6.081 0.001
e 6053.756 1 6053.756 12343.7 0
L 4.234 2 2.117 4,317 0.028
SO, ik 3.729 2 1.864 3.802 0.04
pH 9.931 2 4,966 10.125 0.001
R 9.809 20 0.49
Mt 6081.459 27
BIEfE St 27.703 26

R? = 0.646 (1% )5 R? = 0.540)
T RN EFWEE (P <0.01), *RRAEFEE.

3.4. EAMEPREMBERFES

el 5, ERBERTEG ks Al DR TG AF =B B, 355 Bos AR B L T B AL B2 1Y
T EP R ARSI AR AR R A B, BAEPI R SRRSO S L IEELIOC &R, B X it
Bl SRIG W, REEA S 1250 E AR AR 4% S S IR A8 A4 1A 5 AR BE AT DU — e R R R )
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Figure 5. Comparison of the average number of microorganisms and the average spe-
cies of the three stages
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