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Status of Facilities, Equipment, and Environmental Hygiene Management of
School Foodservices in Daiyue-district, Taian-city, China
Xiao Xia Cheng, Hye-Kyung Moon*
Department of Food & Nutrition, Changwon National University

Abstract: The results of the inspection based on the sanitation checklist and the measurement of refrigerator/freezer
temperature, illuminance, and ATP were conducted at 12 school foodservices in Daiyue-district, Taian-city, Shandong
Province, China, at the same time, and the results were as follows. Five items of ‘Use sterilized cutting boards’, ‘Use sterilized
knives’, ‘Use worktable after sterilization’, ‘Use sink after sterilization’, ‘Sterilize the interior/exterior of the refrigerator
regularly’ in the checklist inspection were found not to be performed (0%). Two items of ‘Disinfect hands after washing’,
‘Equipped with hand sterilizer’ and Sterilize the kitchen areas regularly’ were investigated as being performed only in one
foodservice (8%). The average illuminance of the receiving stand were 373.08+106.35 Lux, 8% when the standard (540 Lux
or higher) was complied with, the average refrigerator temperature were 7.06+0.82°C, 38.9% when the standard (-2 to 5°C)
was observed 8% of cases complying with the standard (below —18°C) at —8.56+0.76°C were investigated. As a result of ATP
measurement, the surfaces of knife edge, cutting board, refrigerator door handle, worktable, and sink, which are not sterilized
at all, were not suitable (accept ratio 0%), sterilized food plate (accept ratio 54.2%) and utensil for preserved food (accept ratio
75%) had a relatively high accept ratio. China’s hygiene regulations should be revised in the direction of strengthening
disinfection practices for facilities, equipment, and the environment, and hygiene measures such as education on disinfection

and preparation of economical disinfection methods should be established.
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Table 1. General characteristics of school foodservices

(Total N=12)

Items N(%)
Primary 1(8.3)

School type ~ Middle school 5(41.7)
High school 6(50.0)

5 days/week 8(66.7)

Weeklgasemce 6 days/week 325.0)
Y 7 days/week 1(8.3)

) ) 3 meals (breakfast, lunch, supper)  10(83.3)
Dallt)i/n:;'vlce 2 meals (lunch, supper) 1(8.3)
1 meal(lunch) 1(8.3)
Number of 1,000-2,000 6(50)
meall;mfoirh(l)nch 2,001-4,000 3(23)
4,001-6,000 3(25)

. . Dining room 11(91.7)

Service location

Classroom 1(8.3)
Less than 5 1(8.3)

Number of 59 2(16.7)
foodservice worker 10-19 4(33.3)
20 or more 5(41.7)

Foodservice license With license 12(100.0)
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Table 2. Inspection results of facilities and equipment management (Total N=12)
Inspection contents N(%)
Kitchen is distant from toilet. 12(100.0)
Kitchen areas are separated by functions. 12(100.0)
. Installed with hood and/or ventilator. 12(100.0)
Kitchen areas . . Sy . . .
Posted with safe operational guidelines for cooking machines and equipment. 12(100.0)
Kitchen floor and drains have water-ponding and smell reflux prevention facilities. 11(91.0)
Kitchen floor is maintained to be not slippery. 8(67.0)
Equipped with dish sterilizer. 12(100.0)
Facilities and Equipped with hand washing facility. 12(100.0)
equipment for . . e e . . . . .
cleaning and Equipped with sterilizing facilities for knives, cutting boards etc. and sanitary storing equipment. 10(83.0)
sterilizing Equipped with dish washer. 3(25.0)

Equipped with hand sterilizer.
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Table 3. Inspection results of cleaning and sterilization of cooking equipment (Total N=12)
Inspection contents N(%)
Use detergents and disinfectants that have a label or mark evidencing for health department requirements. 12(100.0)
Use cleaned knives. 12(100.0)
. Serve food with cleaned food plates. 12(100.0)
Cleaning .
Use cleaned cutting boards. 11(91.0)
Use worktables after cleaning. 9(75.0)
Use sinks after cleaning. 9(75.0)
Serve food with disinfected food plates. 12(100.0)
Use sterilized cutting boards. 0(0.0)
Sterilization Use sterilized knives. 0(0.0)
Use worktable after sterilization. 0(0.0)
Use sink after sterilization. 0(0.0)
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Table 4. Inspection results of environmental sanitation management (Total N=12)
Inspection contents N(%)
. Clean the kitchen areas regularly. 9(75.0)
Cleaning . . .
Clean the interior/exterior of the refrigerator regularly. 7(58.0)
L Sterilize the kitchen areas regularly. 1(8.0)
Sterilization . L . .
Sterilize the interior/exterior of the refrigerator regularly. 0(0.0)
Perform regular epidemic prevention against pests and mice. 12(100.0)
Vermin . . . . .
extermination Equipped with proper anti-pest and anti-mouse equipment.. 12(100.0)
Keep the record of epidemic prevention. 8(67.0)

Table 5. Inspection results of illuminance and low temperature storage

Acceptance ratio

Items Frequency Values Min.- Max. values N%)

Illuminance of receiving table (Lux) 12 373.08+106.35 85-1409 1(8.0)"
Temperature of refrigerator (°C) 36 7.06+0.82 2-17 14(38.9%
Temperature of freezer (°C) 36 -8.56+0.76 -18-4 12.8)Y

VStandard illuminance of receiving table: >540 Lux.

IStandard temperature of refrigerator: <5°C.

YStandard temperature of freezer: <—18°C.
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155.70£163.29 RLU/cm?, F T # 4742 8.04-744.36 RLU/
cm’E ZAME AT}

B A AF 2B o3t AR HH A}
HE2] 87100 tslirle AR F214 BF(12704 100%)
7t AA - AES AX SR Aoz Yl vhd g v
£2] 8718 AL mr), WAaEge], A, Adadlel
A= AlES AASIANE A5S 51K ¢A] e Ao
AAAFNA =2k, ATP S Aol N e 25
AlYetA] b= FHO ATP SHpte] © & A% AFsiA|
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Table 6. ATP measurement results of facilities and equipment

Jon

==
>

mi= NP

| AIA-7 |21 SRR  AlEY 65 |

ATP (RLU/cm?)
Items
Accepted Rejected Total
N (%) 024 (0) 24/24 (100) 24(100)
Knife edge Mean+SD - 118.02+82.99 118.02+82.99
Min-Max - 16.20-289.04 16.20-289.04
N (%) 024 (0) 24/24 (100) 24(100)
Cutting board Mean+SD - 155.70+163.29 155.70+163.29
Min-Max - 8.04-744.36 8.04-744.36
N (%) 024 (0) 24/24 (100) 24(100)
Refrigerator door handle MeantSD - 80.16+104.63 80.16+£104.63
Min-Max - 3.84-497.48 3.84-497.48
N (%) 13/24 (54.2) 11724 (45.8) 24(100)
Food plate Mean+SD 1.52+0.71 30.524+42.34 14.814+31.58
Min-Max 0.72-148.40 0.72-148.40 0.72-148.40
N (%) 0/24(0) 24/24 (100) 24(100)
Worktable Mean+SD - 119.58+85.18 119.58+85.18
Min-Max - 5.28-313.20 5.28-313.20
N (%) 0/24(0) 24/24 (100) 24(100)
Sink Mean+SD - 124.20+163.94 124.20+163.94
Min-Max - 2.28-738.04 2.28-738.04
/N (%) 18/24 (75) 6/24 (25) 24 (100)
Utensil for preserved food MeantSD 1.42+0.56 13.92+12.98 4.55+8.21
Min-Max 0.68-2.64 3.48-39.36 0.68-39.36

ot 25S A G2 A =T 94 AYFETE - =
) AN FHRE BE2L 79} A
A3l 73 ©7} 25. 0%9Jr 45.8%% Rt sl
3ol Bad Zlom AlEEIH.
A Al 71% gl F2jo] HEshe dHel A8t
TEOE AT AP =l 4
F9AH A2 (Ministry of Food & Drug 2021) “#3E
L A% 59 9A Aol a9 71eelMe 4% 59
xﬂéﬁa-iﬂﬂ AR ARHE A7 3 =71 A
& Foll AlH-dgshe 5 P A A4 delete=
AL 3l
= gL %@‘MWE ojgf ko] Al - 7]l HEt &
HhE Al - o] A7) fsiME AEANTEE B
ZAstetal, e HIRT FAEER, AL o] Al
A7) S AR - a5l tig S} g ol &

T
Iv. 24 HE

F5% WA Ber volsl el Skl F44 12748 o)
go QAT Azl e @ AAlsh WA BT &

Z5%, ATP A& H3] A 4
1 ZAHPY 1270 ol F2) 40 9
o1 L7} 8702:(66.7%), AAF24] QD5 k)
,000% w|Rko] 67 22(50%)2 7 Bkth S Sl H4)
A REEA] AFAH|2E7ES RIS Hof Sl AL
g sk 1270(100%)= ©] 9152 v Ao Uelydt).
2. A AT ZEE o] &3 AALRALA o] 2
HA e FREL FE 2= B3 AE0|UY. A%
Eu}i Z P, s 242 zsp, AYguE A%
S ARgsp, AAE 2%3 T A, Hr1Eo
=2 %‘ﬂﬁ - 9RE sty e] ol dEE BE 120
ESCS X%o% TR ke A (0%) = YeRdth 1 9]
EAH F AamEiy, & A5717F pHlE] b, A7
HOog T4 % AEgithe] A FEES 1214 F & g
H(B%)RF FAsh= B o2 ZALEITE T St F24]4
Al &me] o sl & BEAY FAA o7 4 A
2 AN Kol Ao AR RR dAl F2 TR,
22 5ol oldl tisl AXBHeE WSk, AHe Ak
HE videh] 98 AR o] sy ojof & Flolt)
3. A5 2% HHES 373.08+106.35 Lux@aL, <<t 0
o Zadk %2l 540 Lux °dS 53 A= & Ua

.

=

P
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(8%)R1 A= ZALEATE WAL 2% B2 7.06+0.82°C
ol WEIL L% HFS —8.56+0.76°CE Y& 257]F
(2-5°C)°ll A3 YAIE 140 (38.9%), ¥E 2L7|&E
(—18°C ©]3hell At Yeie & 1B%)= 2 &% 7]
T T Kshe 3ol ol AlEs iAol 87Ut

4. A 71273 Rl ik ATP A4S A A
Zd, =rh, WAL B3], A, Ao ATP 24 4
e BT AfeA RA=HE@HTE %), AT 2E HA
oA AEE HE AAISHA e Aoz AN A9-ECl
Ok RHE, A XSk 20R AN A9H(54.2%)2 B
&2 871(75%)2] Agee @8 =4 et

T A4 BIEA] ool AN Sl A4S
2 F79 stwAd g sAAlE2 EAE 2002
(Ministry of Education of China 2002) ¥ AtsA 2F7
94357 AF 713 (Food and Health Ministry of Shandong
Province 20157 A== 55 Fdre & T53k= A
o7 Ao & Am P on, W WS 25
71E 5 Y FHEe] WA e AlFE o] o
ATk BEg g wSe] Sl QAR A ol AA]
¥ HACCP daj87] & g&e] a2 nuleisisd &
3] AV - 7] 3] Aol tigh 912]o] wkol AU 2 Ala)E]
A e A97F BAUAL, ol ATP S AFE 3=
ot wEbA] 2&SH S=re] A7) 8EE A Al -7
T 3el] tist A5gEEo] AslEojor & A oE AR
ATk

Olal A2 =
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