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Effect of Various Sterilization Methods on Growth of
Microorganism Contaminated in Ginseng Powder

Yi-Seong Kwak' and Jin-Kyu Chang
Korea Ginseng & Tobacco Research institute, 302 Sinseong dong, Youseong-Ku, Taejeon 305-345, Korea

ABSTRACT - Various sterilization methods were applied to the powder of ginseng for the improving hygienic
quality. Ultra-violet (UV) and Infrared ray (IR) treatments could not inhibit highly growth of bacteria in ginseng
powder. However, high hydrostatic pressure treatment showed high inhibition rate against bacterial growth in ginseng
powder. Changes of viable cell count by the pressure showed positive relationship between growth inhibition rates
and the pressures applied. When powder was treated with 2,000 kg/cm” for 10 min at 25°C, initial viable cell count
of the powder, 2.0 x 10* CFU/g, was decreased to 1.0 x 10* CFU/g. When it treated with 3,000, 4,000 and 5,000 kg/
cm?2 of pressures under the same condition, viable cell counts were 8.0 % 10°, 7.0 10° and 1.8 % 10° CFU/g,
respectively. Ginseng saponins of the powders were all detected when analyzed by TLC chromatography after
treatment with the pressures. Therefore, it was considered that saponin of ginseng powder was stable under the
condition of 5,000 kg/em® of pressure, even though the treatment induced coagulation of the powder.
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Table 1. Effect of UV treatment” on bacterial growth in gindeng
powders

Time (min) Viable cell counts? (CFU/g)
0 29+03x10*
1 28+03x10°
4 26+0.5x%10°
15 24+04x%10°
60 23+0.1x 10"

uv lamp 15 W x 3, distance 5 cm.

IThe values were expressed as mean + S.D. by three experiments.
*means significant at p <0.05 when compared with no-treated
powder.

Table 2. Effect of infrared ray on bacterial growth in ginseng
powders

Temp. (°C)  Time (min) Viable cell count" (CFU/g)

0 0 8.0+ 03 x 10*
10 7.7+04x 10*

90 20 7.1£07x 10
30 6.9+0.6x10*

10 79+1.2x10*

110 20 5.8+ 04x 10"
30 5.0104x 10"

10 3.4+04x 10"

130 20 1.8+ 0.3x 106"
30 1.3+ 03x 10*"

UThe values were expressed as mean + S.D. by three experiments.
**mean significant at p <0.01 when compared with no-treated
powder.
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Rhodotorula rebre, +38°) Aspergillus niger, Penicillium
citrinum 52 6 KwollA 108 A8 ZABPE Apd i
A Rasigoent 2 gl Aol vehd uiel o] <l
gl eFHE ANk RE] dtole & widd B
4 Al 2 FEolFe ol & Avade R %2
Ro= A7t}

olo| 32 0tat T

ol nlo]=E 9} (2450MHz, 600W)E )8t A&
&3 A3} (Table 3), 5 EX2JA] vAYE B 5.7x 10%])
A 1.5%10* CFU/ge2 7448190t} nlo] A2 sk oln|
AN UV g 2 FHoA dFETe e A7kl oNE
ol REHE PAETE FAANTE o= AztEd. B
o] A% Aol viela29E H2|¥ 49 14x10° CFU/g
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= Aotk ¥ Ao A9 vio|agy} Autdzle B
L9E vAYESFIT 10° CFU/g 50812 3 749 v
2k wielaR2E X8l nAEFE HAAA G338
Roz Azher).

Table 3. Effect of microwave treatment” on bacterial growth
in ginseng powders

Time (min) Viable cell counts” (CFU/g)
0 57+03x%x10*
] 5.1+04x%10*
2 26+ 04x 10"
5 1.5+£0.3x 10"

"Microwave 2450 MHz, 600W.

DThe values were expressed as mean + S.D. by three experiments.
**mean significant at p <0.01 when compared with no-treated
powder.
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A4S 2,000~5,000 kg/eom?e] ZF3lo)A 3 4
3 (Table 4) AlFel Ao FAE2e] 244 20x10*
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kg/em® Yo 25"C°ﬂ"1 10, 20, 30 & A AdTE
Z}zt 1.0x 10°, 84 x 10°, 6.1x 10° CFU/ge.2 7+Aasl4ct.
S 2 2,000 kg/em™e] YoM HEXEE 40°CE 20
B7F 28 Ba3ee 7.0x 10° CFU/ges 7248 oy o
AlZbolgte AMElewrt 228 Aadge o & Ae &
T AU 7} Meleze] #Ae] tisiA Marquis'e
WAFE. coliys AFEEH=dl 100 MPa (1,023 kg/em?)O-2
40°CollM = 12 AIZE, 30°CollM = 36 AITE, 20°ColAE 124
AlZbo] H@sithar St &, &7 o1 TRtk &
olEral FET) ole AxALE B H¥E 2,000 ky
em’ YO F 25°C A ¢ By} 40°C XHAE wir} v
AET7E 27 U 7asithe 2 439 A39s dAjske
Aow AZtET. g Adre 25°C, 108 AZA] 2,000
kg/em® oME 1.0x10* CFU/g 3,000 kgiem® ol4E 8.0x
10° CFU/g, 4,000 kg/em’°] A& 7.0x10° CFU/g, 5,000
kg/em? 9lME= 1.8x10° CFU/ge s ¢4go] 842 4
He A% VeRidIh 3 QAR s3] &8 A7t

Table 4. The effect of high hydrostatic pressure treatment on
bacterial growth in ginseng powders

Pressure ~ Temp Time Viable cell count” Texture
(kg/emd  (°C) (min) (CFU/g)
Control 2003 x 10 powder
10 1.0+0.2 x 10° mass
2,000 25 20 84+ 12x%x 10" mass
30 6.1£0.5x 10°" mass
2,000 40 20 7, 0£0.4x 107 mass
10 8.0+0.5x%x 10°" mass
3,000 25 20 6010510 mass
30 4,004 x 103" mass.
10 7.0+ 04x 10 mass
4,000 25 20 6.0%0.5x 10" mass
- 30 20+04x% 10" mass
10 1.5£02x 10 paste
2)
5,000 25 20 1.1+£02 ><7103" ~ paste
20 1.8£05x% 10° mass
3000 40 40 13403 x 10 mass

DThe values were expressed as mean + S.D. by three experiments.
?In case of 5,000 pressure sample,H,O was added to powder with
the same volume (v/w).

**mean significant at p < 0.01 when compared with control.
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Z2] 8] Ato] Bkt wAES] AetEel Wl 200
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who] E3)5|3 300 MPa(3,068 ke/em?)lol A= Gram %3
AlxFel Gram S84SR WStk & Alxute] wassiv)
2 6]-‘211:}20) Knor”'s=  Serratiamarcescence, Streptococcus
5= 20~25°CollA APEAIZIETE] 200~300 MPaol| A=
60%-0] a3 340~400 MPa (3,477-4,091 kg/em?)ol A

= 10¥°] HR3k3, 580~680 MPa (5,932~6,955 kg/cm?)
AME 5~1080] He3k= § 7Iidge] wod 7IA7E

Fol= "Hrhy sixle & Ao Qi) A8t 4
A& ol9} FAlS ARFS JYERAATE 2,000~5,000 kg/em®
o] gtow e RE ARG A8 o]gR] AYFs
A 7248k Fig. 16 VERR vie}l 7ho] ¢14ke] =]
BAEQ AXUAERY 7t g 2ev kR
3 oz 3 BE BT Qo] (mass) FEI7E He
= ZA9) o] Baksl Aoz Vehgt) wolalAl ks
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&e AlFow *‘r-%o}r?%‘l' AgAsor stz oleid 7 =

of PlAEe] Aoy 7FeAdol UeEE B A FF
X 52 01“—‘%‘:‘3‘3 sl Ao 5 £ F ol
WRew Aziel] & £ o e wRlde B

TS A B c D

Fig. 1. TLC ginsenoside patterns of ginseng powders treated
with high hydrostatic pressure
TS: total saponin standard, A: control, B: ginseng
powder treated with 3,000 kg/em® for 20 min at 25°C, C:
ginseng powder treated with 4,000 kg/em® for 20 min at
25°C, D : ginseng powder treated with 5,000 kg/cm? for
20 min at 25°C.
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5L A7 B (5.0 x 10° CFU/R), thAae] L35
A #H7157] wige] & Agds o] 830 2N iy
o] QR = HA sl rdEe] 8 FAARIT
A5 o BAse ed® AT E AEisle] ¢
Fo] o 23 7HEAIE (QlatelE Y, 2148l Tyl o &

1
4w g Aoz 47E
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HAU2T UE Y7 Hst

oz 2o QREEg 15U AGEHA BATE S
A3 rH(Table 5). L9E AT vBE £8 T4
71 A FRARE AdAEE FA] X A9 vAEo]
AR Fahe 2k RAske Ak Fasit. 54 e
ol 58 2| olujeln] oWl e H#, AE,
71, ALE AHFA 40°C o3t "ok A M E 1
E 5344 3 AEY AL A S8k 29
A 7FEZAQ 40°ColA 3-6 HY B BaEA vAE
T 3 YIRS HslE S st B Aol B
w3 A 25T ol3hel BAIZE (15:Y) AAsA 25°C o]
ske] A2AA] QR e wdEe] +riskE =
AkslAth A 2719 2.5x 10° CFU/eIA 4, -20,
270°C AAAL Z4zE 2.6 % 10%, 2.5 x 10%, 2.0x 10° CFU/ge
2 AFxIe & zgolrt FEER] @gko} 25°C A A
£ 43x 10* CFU/ge& 9F7F Zrishe 7432 Vehiiioh
WHO s P52 A58 717 BEsher 71 £2
o R WEAES Rae] 3 A, dYrke] g &
Aghz oldo] Qdrka sich Eg 4Fe 25E -18°C ol3t
A A7 vl Ee] S-S GAET TAEHLS o

Table 5. Effect of stored temperature on bacterial growth in
ginseng powders"

Stored Temp. Viable cell counts” (CFU/g)
4£C 26+0.5x% 10*
25°C 43+0.6x10*
-20°C 25+04x 10
-70°C 20+03x 10

DGinseng powders were stored at various temperature for 1 week
and initial viable cell count of the powder was 2.5 x 10* CFU/g.
IThe values were expressed as mean + S.D. by three experiments.
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59 dda &4 ol Hua g Jded,HH 2 Ay
oM Ql4ke] A EAQEQ ALEULS 5,000 kg/ome] 2319}
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2229
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nlo|ZE AT o|u] A UV At 8 29 A itke B A7k ¢l 998 mAYELE 1A
2 & YA Z vAE FaEahs veERlR] ELanh 2ehd QAREE 2,000 kg/em? ©)4Fe] RTSIONA 2g)

A
& Az Adre FAele) 25 2.0x 10 CFU/olX 3,000~5,000 kg/em’ o2 &) 3+ Als
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2.0x 10* CFU/gel A 2,000 kg/em® olME 1.0x 10° CFU/g, 3,000 kg/em® oA 8,0 x 107 CFU/g, 4,000 kg/om®
XM= 7.0x 10° CFU/g, 5,000 kg/em® o4& 1.8x 10° CFU/gC R §telo] 2848 mal B 7haAde] 28 &
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