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Investigation and Control of Microbial Contamination in the Production of Fresh and Wet Rice Flour
BAI Yun', WANG Zi-ying*, LAN Wei-jie*, LIN Ying’

(1. Guangxi Light Industrial Product Quality Inspection Station, Nanning 530031, Guangxi, China; 2. College
of Light Industry and Food Engineering, Guangxi University, Nanning 530004, Guangxi, China)
Abstract: By measuring the total number of colonies and coliforms in the key production link of fresh and wet
rice flour production line, the growth and reproduction status of the total number of colonies and coliforms were
obtained, so as to analyze the main causes of product pollution in the production process and determine the
program of controlling and inhibiting the bacteria in the main pollution link. The results showed that the leached
temperature, pH value, fresh and wet rice noodles cooling and utensils disinfection method had the greatest
effect in the pollution to the product, when the temperature of the dip meter (10 °C-15 °C), pH 3.0,
cooling water in the ClO, effective concentrated up to 20 mg/L., and with the concentrated of 75 mg/L
respectively and 15 mg/L. ClO, solution processed cooling tank and surface cleaned staff hands prevention of

microbial contamination of fresh wet rice noodles best.
Key words: fresh and wet rice noodles; safety control; microbial contamination; sterilization ; microbiological

control
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BXNZRE T ZEARBEATIALT ), FHT, Al i 3
Kby 7 BAFAE R R A T AR, A
T EARIEL A A7 T 246 A i R P R
154, RO SR B BATE , et A 2
B, B AH DGR T T BSR4 R 7 |, S IR by 1 2 42
IR RIS A A B AAT s R AR 7 S8 A EA T P ST A
Pt

AT LAIROK N S5Ok, 95 LSS A A= 7 4R Y
KL P IR BT A WS GO DL £, 7B A 7 i
R ™ i 15 G 00 B A o S e B 4
T RTS8, A SRR KRS A 7 ) 22 2 o) B Tl b
e e e 2%

1 MR57TE
1.1 ARk I 54

P TR (plate count agar, PCA) K 77 3 . 4t
SRR A YRR IRYHE A s R R e
A7 ( lauryl splfate tryptose broth, LST) 3 3 34, 4%
fmEe P 2T B EL 2508 (violet red bile agar,VRBA) bt
Rl F A BRZN 7] 5 YX-280B FHE AN 21T 25
A OB ) b7 =P BT g oA PR 7] 5 SPX-250 2 g
SEFRAE (G218 BRI BRIPANAS)
1.2 W7k
1.2.1 By AU A 7= T2

Wby KB 78 f— UR (BF 22 ) > 75—
B R E R

Uik : KB 78 - U - R W —
iR .
122 BEKIRERLi

B 250 g JFURERCK B T 1000 mL B, A
200 mL — 7 IR A R K OKIRFRIRKREIE ), 40 51 E
F10.15.20.25.30.35 CHKMAF IR, RN B
HER 25 g KoK, AGHIH: b %) 40 B RV BSORI K R AR
123 BRI

B 250 g JFURFRCK BT 1 000 mL Beh i, A
200 mL A 7K (JREE 125 °C~27 °C), A E - FLIR , 14
TIRAKIK pH H 554 2.0.3.0.4.0.50, BT (25.0+
2.0) CHAMF AT BN UBEAR L 25 ¢ KK 46
U EC v A 240 B L BSORN R TR R
1.3 Hfohim i 240 3
1.3.1  AHKAHE

FHIE VT3 0 AR AR AE P24k LoREEE 7= 1 h 511
BHIK 10 L, A A8 AR S, I35 2 2K b Z 4 AR
(A R E 43 )M 5.10,15.,20.,25 .30 mg/L, &F 30 C
FAE AT o AN TGRSR A 25 mL /KBS, A8
R ) B T SO K AR, A D SR 2 4 e
132 TH#EIME

Tas A A = e A (38Kl ALl 145) B
THEIEPRATES) BB R T4 57 il
WA R TS B b 7 =% 1.
1.4 CREESSE

FECRAE B LR 2.

#z1 A0, FEMEIRENLERN

Table 1 The processing mode of ClO; solution for each instrument

JOE YEFIHEE/ (mg/1L) ER = SRAET (]

AT H 25.50.75.100,125 29 15 min, B&2%E 15 min AL HRUE IS, 55 0.6 /N SRAF:
AT 25.50.75.100,125 e B4 15 min, [ K ihie P FUG IR, 55 0.6 /NBERAR
ERAEDIN T 5.10.15.20.30 A 30 s, FIMETHLKT At R IR, B 0. 1.2 /N R A
2 HRIEHEREE
Table 2 Sample sampling point setting

Ak PRERHES FAE R
SRR I 2B TR FORIEURE R IO ROK KRS KB RIS (KB 225 05 0K B R AR 14k 43
R R JE R L5 R
TAREFEIT  ROKEE IR ZRE A FERPLR R 1 R ZRRZRTE B AR R WA AR VR KAE R

b O3 TR T BN ORI R B R AR R

L5 SRR

DBCERRARIT , FAP LR 4 T2
PEAEIRIK BT AR P BB
eSS

2) FHBIBTRR T, T BRI 0.1

F12 h X4 T A=A RIR K 5 TR0 224
B UL b TR
1.6 RiFFE
1.6.1 3™
KFEAEIE #1817 A PR b FE 4 RRE S R JC A
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SRS SR AR R P 5 SE R BV I =K. AR
B 25 g RESLE T A 225 mL KA FEL K =Ml
W, SRR R S S AR BEER K R N 1210 1Y
FESRIAW T 1 g SR
1.6.2  f%fhmm

F 1 MRK BARSE DV A B O 80 T A2
HR) AR Ak 0 TR 15, R S e,
25 em? R, A 25 mL K A= FRER K 4
HER R T L em?® B &R T AR K B
fEFH I ER S B 315 1 mL S &
1.7 E IR
171 AR R A TR

BRI V& B BRI K P R R A AR Ak i 4 R T A X
I

BCEAP LR ()=

bV, AT A a8 i i BB (3R
EREED) , 1g(cfulg) s Ny i T2 B o B2 7= O T V%
SR (BRI RO, le(cfulg) o
172 WAEMARERNTHE K
P& EECHR A TR AR A LA T A
AR B 9= D

SN SR A R TR R A (BOK g R
B0 g (clulg) s Ny A28 B rh st A5 7 i 10 P 7 80 (5
KIGEFED) , 1g(cfulg) o
1.8 ARy i

B BB E . RIFRUEERE S HE0:, 38
GB 4789.2-2010( & f & & E Z A i & A Y24k
B TR VE SO E )

KN GEREECI 2 = SR AR HE K TR AP p 4
%, 218 GB 4789.3-2010( & i & & E ZFAnifE £ b il
WA KAL) -

1.9 Bdrgiitsrdr

RISEHE R Excel 2010.SPSS 17.0 43 HrAb B, 5%

HH Origin 8.0 A= A, FATIAE 3 K

2 ER5HM
2.1 BEARMEER
2,11 SERRO A i R T B R i T Gk T
IR A 1 RO Ry A e A R T A A
7 it AT R S ORI R i TR, 4 SR N6 3 BT
M 3 Rl UA 8K IR T2 R S
Yo, YR SEUE L 100 cfu/g . KRIGTEBEEGS T
10° cfu/g FORIFURHZIRN JEIK T2, T & B AR
iSRS M nbA Y SR M ERTS SURP > G 7k G e |

£3 BRERIZFMEEELEMAGEEH

Table 3 The counts of total colony, coliform during soaking and

refining
TRIVE AL PN 7Ll A
B it/ ARk ¥t/ A Ak
[lg(cfu/g)] (%) [lg(cfu/g)] (f&)
FOKEUR 3.85+0.01 1.05+0.04
BRIMERIK 4.42£0.12 3.59 3.02+0.06 93.00
PSS 5.09+0.07 2.79 3.60+0.07 2.82

2 o KRR 1 R0 2 BN T 934%,
PSR, AN 1.05 1g( cfu/g )8 K 3.02 1g( cfulg) . BEN
TR KR A B A R BIOR K M TR A AR Lk 1,
SIIGR T 3.59 F1 2.82 i, Eritmik 5.09 lg (cfu/g)
3.60 lg(cfulg) o X AT RER: TS R rORIOR EE 1 T
L A B TR A K AN, LR A A A ZE
Tl R A K T AR A RIS S 3R %o Bl A W 14 A
KARKIFEM , T ZH T2 5 g i os-1sl,
2.1.2  BAKIRBERT AR A Y A K e

AN R R A R RO TR VR RLEORT R
PRFAR R AR B an 1 RTIEL 2 B .

6.0
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Fig.1 Changes in total colony in rice in different soaking

temperature
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Fig.2 Changes in coliform in rice in different soaking temperature
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A P 1 AT IR (10 °CAlT 15 °C) &K IR
I AR R VR B K ZE B b R R
AN EAIR RN H (20 C) R R K i it
FE RN B VE SR RS B i kB BeE R b TR
(25.30.35 C) MK R R Rk v iy 7 S i
Frepha s S, H 3 h GiEg KRz
JsEn, AR S KR R IE

L 2 AT IR (10 °CAIT 15 °C) Sk L 182
SRR R B R A TR ARAE D, 0~ 1 h BE i 2, 1 h DU
S BRI B AT AR A 5 IR (20 °C) SRR IR
K, A R R A K TR SRR R, 0~2 h 1
P2 2 h DU 28380 5 =i (25.30.35 C) 454
K, R AR R KA RN 2, 3 h R K R
SURIBE N, HHE KR B SR ORI R AE IR OK IR
k35 CCHF 1 h PR K A K B AR %) 488 o5k R B B v
THERAKMRE .

P 3 B R A X T o, IR X R K B A= M
AR B — 2 I RIVE R, BT ATE I DR A A U
JEE o e A A B4 ot S 22 A MR AR A
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Fig.3 Changes in total colony in rice in different soaking acidity
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Fig.4 Changes in coliform in rice in different soaking acidity
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3~5 JHN  IRK AR R B TR 7 SR R AR
HaH G pH (21 R 6 (25 40 ) I, 18 K i B b i 7% 1
R R I, HARFFTEROR SRS, mK 4 7]
HLpH AN 2 B, KGR ISR T R A A
pH {24 3 B, 2 KT 4R Bk b i R 1 B RO % &2
0.10 lg(cfu/g) , HAER K # i I A7 i 25 540 s pH {E
TE 4~5 U FE N, 1 A R S} v 9 K TR A 2 Rt
B, 1 h~2 h IR, 2 h Z R KR A T
B s pH (E R 625 FIAL) B 12K R BB i K 1A
FEBCR R a e, H 3 h 5 KW A R 16 Kk
BN RTR IS

SRR 3 RIE 4 AL, ERAE T RRIRR KA R
) PR EE T L AT 205k /0 3 45 o s JRURE PP B A 4 A B
i, HREE ARG, RO 2 . 2R 5B TR AR K
PR B ROK TR VR S B R i B R R AR A O, =
KoK pHAEZA 3 B, KK A TRV ST 2 107 efu/g,
TCR B ARG, LIRS R] e b A 7= R 4 4
I EBUE I BRI IR R pH (H <3079,

2.2 ClO, A FHEXF AN [ i T i A 4 A A 1 52
22,1 SEBRAEFEERIAAD. Sy T TR T SR
KIGRHEEL

VA 3 T 2077 il 1Y) TRV A BSORT R M T A 5 I
* 4,

F4 AN HBIEFRIETEBHRKREE

Table 4 The counts of total colony, coliform during cooling and

aliquot
BVE B KB HEEL
RFE L Bfi/ At $ft/ Ak R
[le(cfu/g)] (fi5) [lg(cfu/g)] (fi5)
MG IR 3.4740.01 0.72 1.71+0.04 0.84
BHIGIE  5.04+0.11 36.79 3.09+0.05 2261
MR RIRY 418011 0.86 3.03+0.06 0.13

M 4 Tl DLE WA i T2 R e
15 e T BRI 10* efu/g K I RERGE T
10° cfu/g, KIYLRE 4y T2, BIE BEN K
BB TR N R, PR G e
B R E N, Ay 2298 RN OK A IS TR I S BURUR
B BERC B TN 36.79 5 . 22.61 %, U4 R T
10° cfu/g F1 10° cfu/g. B4, —J5 TR A F-40 5 1 251
B — D5 T SO T —A K ET5 G U8 55 40 R 21K
kBRI R AGATEAT A IR RE ) 25 . e OK K
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oA R A BRI, X2 T R T
Y0 VK 0 T Sl 5 v H K 308 7 i b A i A
o B MR E R (R AR5 YA AR IH R 23 4R
W, T & SO KN TR R 501 R 4.18 1g (cfu/g) Fl
3.03 Ig(cfulg) , HI L AT 2T, ¥4 41 FH K G638 K0k ) A=
Wl YA AR R B R Mo,
222 ANEIVREE ClO, X ¥ EI7K H A P s sk
ANTRIHR BE C1O, X2 H1 7K Hh AR 4 52 i AR DL
5 FE 6,

6F
£ ot
Z 5t 5 mg/L,
- ¥ —+—10 mg/L
= —+—15 mg/L,
g 4t —-20 mg/L.
oy ‘\//\ —25 mg/L.
e — =30 mg/L
® 3F E‘;/D—;—D

2 1

0 1 2 3 4

R} H]/h
5 AERE ClO, e HIKPEE BHTL
Fig.5 Changes in total colony in water at different concentrations

of Cl0,
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Fig.6 Changes in coliform in water at different concentrations of

ClO,

Hi [ 5 AT, 3 v HIK T CLO, B 80k 2RI
KA B, I B EI A K. Clo, ROk E
it 20 mg/L B, 7Y LS 25 REARYS 7K rh ) i TR Y 2
ClO, 5 80 A 30 mg/L s, A7t A v v v el 4
GRS, 4 h WIREETE 10° cfu/g LU . ClO, 7
RO PETE 5 me/L~15 me/L U FBI PN, 770 5 Hh B 7% 6L
B SRR, 4 b JEEGE T 10° cfu/ge ANTRIITE
AN EE ) (28 2 I, B J UK G TR h 78 Bk
ERFEE LA VIR TR A 5.09 1g(cfu/g),4 h
Je )] 6.35 1g( cfulg)

H & 6 FTLAIE 1, 3 m R 21K Clo, A ok
R rh R i n e, (A K28 Hm . Clo, A

ok FE R T 20 mg/L B, 1T LI 35 AR 20K oK i
BRI RI AR A T KL ClO, AR IEAE 5 mg/L~15 mg/L
YL PRl PN, 7 3 e A i B R 5 0/ I 38 s AN TR
TEATA 7 (28 (4, A 3K AEGE R K i
BB R AR L I, 5255 A VR BB AR Tk
PAR A, 046 B 75 R BCA 3.01 1g(cfu/g) , 4 h J5 34 4in 3]
4.61 lg(cfu/g)

LA AR KBRS AT %0, $2 R Ak R Clo,
14 20 B AT AR/ 7K R Bl s, A A ok
R, ClO, AR E 20 mg/L I, ALAT LR E R
HUK PRI VR BB, T IR E B A K
BT A SRR S, AR K T A W s KA
IHRCR, (FRAE Clo, e BT 20 mg/L (A HIK
AR B 2 EOT AR AR A B AR,
HAFAE AR, R, B P PR AR S
20 mg/L. BV EK AT 72
223 RIAIUESE ClO, X4 H K A 2 i 2k 9 4 52
LES

— AN BRI A PSS HUE FHAS )3 B 1 — R A
VBCEA T A A H R | G HL 2 1T R R R K
BB ECR 5 R 7,

5 LA S
= — KRR =
& 4t 14 =
~ £
£ 3t $ £
% =0
s 2 2 £
CI & {1 &
3 i
® ot {0 8

.K

-1 —~1

(l) 2I5 Sb 7I5 160 1‘25
ClO, ¥ J%/(mg/L)
7 ARERE ClO, 34 HKIEMREHNFE
Fig.7 Sterilization effect of different concentrations of ClO, on

cooling water tank

M 7 7T, F&A ClO, ISR FEA HIKAE , fE
AR AR 2 T T 7 S BRI R M R, EL X R M T
TR B 1 S8R B 80 25 5 CLO, VAR VRL 1% e R 8 oy 10 PR AR
TR 3 SRR B R 3T 100 m/L Bt ot TRT 95 A 500 1 52
B

R 5 SRR R ClO, AbFIAEI HIK IS |
Xt HE R T v S SO M TR AR R PR A TR

H126 S AT AR EE CLO, Ab 3R, X v HIK il %
THT A TR 2R W P9 3 R A RO, 5 TR B ey, R TR R
0, ClO, A FOREE IR H 75 me/L 15, Kb A HIKAE AT
(R 3) A ™ Tt B A 2K, i 100 mg/L i, 4
BRI S BRI R TR R R R I AR I T e 90% . =5
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x5 AEIRE ClO, XA HKEHREE
Table 5 Sterilization rate of cooling water tank with different

concentrations of ClO,

F 6 ARERE ClO, WRIERMNFRAMEWHRER
Table 6 Sterilization rate of operator’s hands with different

concentrations of ClO,

CORE e i S KR e i HIIL
(mg/L) BN clufem®)]  REHR/% (mg/L) BB cfufem®)]  FEZRI%
0% H)  HVEBEL  AbFEEG 4.71£0.02 62.19 0% H)  HVEBEL  AbFEEG 2.71+0.04 2322
AP 4.28+0.03 AP 2.60+0.03
KIGEREE Ak PR 2.17+0.04 51.02 KGR AbIAET 0.00+0.00
AbFR S 1.86+0.02 AP 0.00£0.00
25 WK R AbPERT 4.71£0.02 74.25 5 R 9sS S G ) 2.71x0.04 76.06
L= 4.12+0.03 AbFRJE 2.09+0.04
KIHRREE A BT 2.17+0.04 77.04 KIHTREE Ak BT 0.00+£0.00
QPR 1.53+0.03 AP 0.00+0.00
50 VR OE AR 4.7420.02 81.36 10 [RS8 Y QU L X 2.71+0.04 78.69
pOSziley 4.01+0.03 POl 2.04+0.04
KIGHRFEC AT 2.58+0.02 94.71 KIABEHEEC Ak BT 0.00£0.00
AP 1.31+0.03 AP 0.00+0.00
75 EEPCEY - G i) 4.74+0.02 86.09 15 EEPCEY - G i) 2.72+0.03 82.80
AP 3.88+0.02 AP 1.95+0.08
KGR AbPERT 2.58+0.02 97.22 KIGEREE AbRERT 0.00+0.00
AbHR S 0.95+0.04 AP 0.00=0.00
100 WS REC AbPERT 4.70+0.04 91.15 20 [ F/ 35S Q8 i} 2.72+0.03 92.42
AP 3.65+0.05 AP 1.60+0.02
KIHRHEE AP 2.22+0.07 98.42 KIHTREEC AP 0.00£0.00
AP 0.300.02 AP 0.00+0.00
125 VEEE A REET 4.70£0.04 99.32 30 HVESEL ARG 2.72+0.03 94.33
AbHR A 2.5140.10 AP 1.47+0.01
RIGHHFEC AT 2.22+0.07 100 KIHBREE Ak BT 0.00£0.00
QPR 0.00+0.00 AP 0.00+0.00

HA (KRG ClO, AN ) AbBRV E1 /KA 5, H R B 74
SACR 4.28 1g(cfu/em?) , KIZTHE R 1.86 1g(cfu/em?),
X 5 FR A R 2803 R 62,1911 51.12% 125 mg/LL 1)
ClO, 5 AT T8 BT F 3R, X BTV B0 R BT R
4 99.32% , Kb REZE 107 1g( cfu/em®) B, XK 14
RERY A A S 100%.

224 RFEHEE Cl0, Xt 5 T FZR M A 2 52 mser

ANTFIH B CLO, XA B3 XT3 1t A= 40 9 A% B
R 6,

% 6 A, AR HEE (5,10 mg/L)C10, BEREXT 51 T
XTI BAR A T BRI s VR IR 1) 20 mg/L LU, %
XUF-ZRTH ) R T S ECR 5 T 90%; Cl0, AP
DT F R TR RS o 25 LA T T8 S
FI A H AN 23.22%, AEIRIE HIBUE K 397 cfu/em?s
IR (5.10 mg/L)CLO, %S WRONT TR 75 B R TR 3R
F 70%L) I, 3 T B T B T RE VR AR
OB E B B0 515 mg/LCLO, T8 RN B 74 S 500 5%
RIS 80% , Bt 2 90 cfu/em?; ClO, IR IR Hy

20 mg/L 1 30 mg/L H%F V% EBUR W3 5 T 90%.

Ryt — 2 BT ORTE BT T B TR AR, AR S
AT T AR CLO, SO BT A 5 . AR
W B ) AR SV RO B TO0U T 3 T B 7 R BRI R
J RREE SR AN 8 A 9

H7& S g cfu/em?)]
=) - o w
# SR

0 5 10 15 20 25 30
ClO, ¥/ (mg/L)
B8 AEIRE ClO, BRI FREE S 2EAIMHI R
Fig.8 Inhibition effect of different concentrations of Cl1O, on

total colony on operator’s hands
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L1507 WA K R E AR
— =1 h R RAEAL
T 1.25¢ mm2 h KIGHRFEL
% 1.oof
g 0.75F
f“é 0.50F
f 0.25}F
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C10, ¥ %/ (mg/L)
B9 AREIRE ClO, ¥R IFREABEEHMFILR

Fig.9 Inhibition effect of different concentrations of ClO; coliform

on operator’s hands

1l 8 TN, Ak R b, B T A A SO
K BB P A RII(0~1 h); £ PRI A Clo, %
RIS T LU RIRAAIG B T3 i Y v R (R R
It PR AV BE B RSO Y AN RS AR IF IR X
HRZH (C10, MR 0) 51 T TR A T B 8CH 2.60 1g
(cfulem?), 1 h J5HIZE 4.02 lg(cfu/em?) JIEEHNT 35.224%
2 h 5 HECE N 4.41 1g(cfu/em?®)  AESERE N T 1.46 1%
FH 20 mg/L () ClO, T RALER, 1k s -2 1 A0 1 5
R 147 1g(cfu/em?®) ;1 h 5254 3.06 lg(cfu/em?) , 3 i
T 34.354%,2 h JG EEH 3.43 lg(cfu/em?) , 4REE3E N
T 232 1%,

H1E 9 ATLAE BB E TS, A TR K
PR 5 ClO, A 2400 B2 A 20 mg/L ), %o K 1
A 0 280 Y S 0 2B 7 I R s, X BEZH (CLO,
W R 0) AT 1 h 5 B TR R 1m0 K s BEECH
0.58 lg(cfu/em?),2 h JG IYEUE A 1.42 1g(cfu/em?®), [ 1 h
KT 5.16 4% ; CLO, A RO FE A F) 20 mg/L B, KR
o AR 50T ) R B R 3 1 b R PR I B RO
0.10 Ig(cfu/em?), 2 h JG %A 0.67 lg(cfu/em?) o

25 LTk, Cl0, i A B AT LA AR 51 T
T A 30 5 AN TRV B T TR A 7= i R
TSR Y TRV e AT 1) AR Y AN AR A R R
iR 20 me/L B X KA B REA W HSCR . TR
Fo 1 R RO A 72 5 01 (1 h~2 ) AR K TG A 7 T 3
(0~1 h) AL THARTS oK, PR TR AR 72 AR D)
Xof T AR A B R, EEUCR F IR BE 15 me/L
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