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Monitoring of Sulfur Dioxide, Carotenoid Contents and Bacillus cereus
Contamination of Dried Sweet Potato in Circulating Dried Agricultural Products
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ABSTRACT - This study was conducted to investigate the content of sulfur dioxide, carotenoids and the degree
of contamination of Bacillus cereus in 33 kinds of dried sweet potato from domestic mainly dried agricultural products
in Korea. According to the characteristics of dried sweet potato samples, it was classified into four clusters and as a
result of analyzing the contents of sulfur dioxide, carotenoids and the degree of contamination B. cereus was no sig-
nificant difference among the clusters. The detection ranges of residual sulfur dioxide from 33 dried sweet potatoes
ranged from 0.38 to 28.16 mg/kg, three cases (9.09%) were detected at the reference level of 10 mg/kg or more. But
no samples exceeding 30 mg/kg, the tolerance level of sulfur dioxide in dried sweet potatoes were detected. Since
dried sweet potato does not have a standard for carotenoids, when comparing the national and international standards
of carotenoids, the range of detection of carotenoids in dried sweet potato was 46~2,663 pg/100 g, which was within
the reference range of 0~9,826 pg/100 g. In principle colonies suspected to be B. cereus in dried sweet potato were not
detected. In 7 cases (21.21%), there were detected in the range of 0.05~1.59 log CFU/g but not more than 3 log CFU/
g as the reference value. The results of this study are expected to be used as basic data to establish quality standard for
dried sweet potatoes. In order to control the quality of dried sweet potatoes in domestic market, raw materials, drying
method and packaging after distribution, it is necessary to maintain and maintain the process steadily.

Key words : Dried sweet potato, Chemical-microbiological quality, Sulfur dioxide, Carotenoids, Bacillus cereus
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[Sampling]

Sample 25 g + Phosphate Buffered Dilution water 225 mL
(1 : 10 dilution)

l

Serial dilution from 10" to 10”

$

[Isolation & Enumeration]

Inoculation with 0.2 mL dilution solution
onto S MYP plates

]

Incubation for 24 + 2 hours at 30°C

l

Enumeration of colonies producing a pink color
with precipitate zone

Fig. 1. Flow chart of Bacillus cereus detection and counting
method.

EF(Samchun Co., Pyeongtaek, Korea) 10 g& >33k &
o A& & 49 7L ©]-83t Spectrophotometer (U-
1100, Hitachi, Japan)Z 450 nm2] S-g=ol|x A3l o}
#e(B) T2l wet FtRE o= TS w48k
4

heEeols Sy =20 0 ®)

A : 540 nmollA 9] &3 =

Vi FEde] F F9(50mL)

Al A olEH 209 BIIRE == FF Al

e A2 A EA 2 EFd AA" Al
ZHHE HYst giEHE JFS AFsie HHeR
Fig. 13} o] BEAHAT. A8 25 g7} Dl 2kelz3)
Aol 225 mLE ¥ Stomacher bage] o] Stomacher
(HBM-400B, Tianjin Hengao Tech Co., Tianjin, China)g
ol-gate] 217 A3} stk #AskE AlE 99 0.1 mL
£ Fall 107'~1077kA] 108 @A 34 gHS e, 3
A N2 0.2mLY 5 plate?] MYP (Mannitol Yolk Poly-
myxin)oll HEete] a8 AZgog BT 30°C
NA 24 £2A17F WS § EE3F 5 Zh= £ F
S AFesith A Aol A AL = 715 2w
A= 121°C, 15%7F 719 Bate] ARskainh A= A9
Al AFEE = HlX]= MYP Agar (Merck, Darmstadt, Ger-
many), Egg yolk Emulsion (Merck, Darmstadt, Germany),

'
N

fe
oy

Bacillus Cereus Selective supplement (Merck, Darmstadt,
Germany)E AH&-to] Azt A 55 34T W AL
G WHEASF N e AFTH AR Ao Az
WS weh Alxzste] ARk

AN

2 AFA o|itsts 9 JFRE ol T 74
I 33, vpA Y2 Alg 2 A7 24 A 28]
SA e FghS ol&ste] TA Aol AT
FAZZ 7S SPSS ver. 12.0 (SPSS inc, Chicago, IL,
USA)2} XLSTAT (Paris, France)S ©|&3lo] X353 S
o A Juf X E4HEA] (One-way ANOVA), 59 F ¥E 3
@ 717 (Independent sample t-test), =32 (Cluster An-
alysis)S AAISATE AR 7He] AL HERA
(Frequency analysis)e AA|sl] Wlk(n) 2 9E-& (%)=
TIHAL, A5 A9A 547 Az, FE7lg,
&, At o, A5t AHEAS AEBEI] & oS
*] %4 (Correspondence Analysis)S AA|3IG . HolHE=
Hid EFH2}H(Mean £ SD)E YERJACH 7} A&
o] §-2]% =}o]E Duncan’s Multiple Range TestS 21 A|
o p<0.05 FFoAA fFrelds AR AT

o

9
Zls
L

O e o

© oo

e Sy

Results and Discussion

101 Yoo #UEM At I EM

- EA (Cluster AnalysisyS Z} A& 7F] §AEO] &
Aste] NAES VX o] FHE A, IE +H9
B4 AT EN 7t 27 #AAE BAE & A

= AASIAAL o]l gk ALgtrpdol o]
E AIA o R goFstr] 918t? ¢
2] X524 (Correspondence Analysis)S A 3H3 T}

Table 19 #FEe] le rubgale] 33709 +H&
A A a1 #HOE o] Hetl(Fig. 2), Al 17F
< ABEE, FHEE, A=A Axd 1419 AEE
A9 42.4%°0 FEH BF Ax, 120149 #5713,
100~300 go] 274 &, MEXA 18| IWaniE A
z35 Aol EAAR] Hdow yedth Al 2252 Q1A
A, FFF A, Ao E, AAE R AxE 1470

S

o 1 ",
o) NEE AR 424%9) AFEH IZ Az, 67D
SEAE, 100g v]gke] TG S8 T oAa A, A
#HE 283 A2%% FER AEE Ao EFFHoR
Uebith 2 o 2REe vy Fe Juor 23
3} ged], A 327 FdelM AxE e AR
AA ] 12.2% NFEH 3L GE78, FupT
uhE AZ2E Zlo] 54 Hetelw, Al 4 252 A5
A Az 1R AEE AR 3.0%0 Pt 94

AN Az, A AE @ Aol 54 Yo vehirt.
Lpeiaeole] ARe] 54 weh BRE 4744 24
be] 0|83, FhEE| oS W e 2 AjE g2
| g fol29) Aol ehtbA ekglth. s

e 4gd 2R 249 AFE sk dol

N

¢

2
30 FJ o
2 o o



Symmetric column plot
(axes F1 and F2: 66.91 %)
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Symmetric row plot
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Fig. 2. Correspondence analysis of the relationship between (a)
the characteristic of dried sweet potato sample and (b) the corre-
sponding samples.

U E¥ Zn
A7 RA F2 AF W 52 ¢
AFSPEA A B BAA, 7 A E
S WAEhs E9E 5H o2 ALEEH
A AsAl 2 FAA=
AREE AL ST,
= 4% L7eidele] 337kx A8 gk o|italat
FHFS Table 20 WFERAITE 33709 mpdey 01011*1«1
K s 1&&% AZ WE 0.38-28.16 mgkg®E LFEFS:
Aol A 27 58 715X (30 mg/kg)g
= vEhA st

Table 2. The contents of SO,, carotene and Bacillus cereus in

sample
Sample no. SO, Carotenoids  Bacillus cereus
(mg/kg) (ng/g) (log CFU/g)
DSP 1" 0.38 £ 0.00” 1.87£0.02 ND?
DSP 2 0.77 £0.00 1.94 £0.02 ND
DSP 3 2.30 = 0.00 6.97 £ 0.05 1.59+0.83
DSP 4 1.15+0.00 5.04 +0.09 ND
DSP 5 0.77 £ 0.00 9.46 +0.06 ND
DSP 6 1.54 +0.00 2.08 +0.01 ND
DSP 7 0.77 £0.00 478 £0.01 1.28 £ 1.81
DSP 8 1.15+0.00 5.26+0.03 ND
DSP 9 1.15+£0.00 2.90 £ 0.02 0.50+0.71
DSP 10 2.30+0.00 5.48 £0.01 ND
DSP 11 24.45+0.23 0.46 £0.01 ND
DSP 12 0.77 £0.00 6.75+0.02 ND
DSP 13 0.77 £0.00 0.80+£0.00  0.65+0.92
DSP 14 0.77 £0.00 0.75+0.00 ND
DSP 15 1.92 £0.00 12.26 £ 0.02 ND
DSP 16 1.15+0.00 9.44 £ 0.02 ND
DSP 17 1.15+0.00 8.23 +0.04 ND
DSP 18 0.77 £0.00 2.69+£0.02  0.50+0.71
DSP 19 8.19+£0.23 5.95+0.06 ND
DSP 20 3.20+0.23 20.20+ 0.04 0.50+0.71
DSP 21 6.78 £0.22 4.31+0.02 ND
DSP 22 7.93+£0.22 4.88+0.02 ND
DSP 23 0.90+0.22 13.25+0.02 ND
DSP 24 3.46 £ 0.00 4.00 = 0.00 ND
DSP 25 0.77 £0.00 14.75 £ 0.02 ND
DSP 26 1.15+0.00 26.07 £ 0.02 ND
DSP 27 11.65+0.22 15.21+£0.02 ND
DSP 28 1.92 +0.00 6.80 +0.02 ND
DSP 29 1.54 +0.00 20.76 £ 0.08 ND
DSP 30 0.77 £0.00 16.13 £ 0.06 ND
DSP 31 2.43+0.23 26.63 £ 0.02 1.00 £ 1.41
DSP 32 0.77 £0.00 3.71£0.02 ND
DSP 33 28.16 +2.21 5.82+£0.00 ND
mle(l)tiISD 3754639  835+7.12  0.42+0.89

UDSP: Dried sweet potato
2The values are means = SD

9No colonies detected

AEFAL 2F o|45ls) BAZY HYE
2 JAEo] A=H® 337H94 :,Lupg 37(DSP
11, 27, 33)S A9 25 Zj%(lomg/
kg MIYHE WEpgoH, 7d§ J’]—ZH‘[T obA A e 2 Ao T
gk dlo]e] o} Hlw S w & A dlojefel frofH<l
Zpo]7F vFERHA] kgl ahA w3370 <]
ZA(DSP 11, 27, 33)¢] %7 o|xtsts A
T FFRn =4 SN, HFT

10 mg/kg®
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