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Improvement of Hygienic Quality of Panax Ginseng Leaf Tea
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ABSTRACT—The microbial populations of exportable ginseng leaf tea were 3.6 x 105/g in
mesophilic aerobic bacteria, 2.1x103/g in mesophilic aerobic spores, 1.6 x 104/g in yeast,
1.9 x 104/g in molds and 1.2 x 104/g in coliforms, respectively, which are higher levels than the
legally permissible loads of microorganisms for ginseng powders in Korea. In & comparative
study of the decontaminating effects on microorganisms, ethylene oxide fumigation and 5 kGy
irradiation could decrease microorganisms below the detectable level. And there is no growth
of microorganisms after three months of storage at 30 + 1°C. The decimal reduction doses (D,
value) for microorganisms contaminated were 0.70 kGy in coliforms, 0.75 kGy in total bacteria,
0.85 kGy in molds, and 0.95 kGy in yeast, respectively. In the organocleptic test for ginseng leaf
tea, the irradiated samples showed no significant difference from the control group in overall
flavor, taste, color and acceptability. However the extracts of ethylene oxide fumigated sam-
ple were significantly different in color and taste from other groups even after three months
storage.

Keywords(1Ginseng Leaf tea, Ethylene oxide, Gamma irradiation, Decontamination, Organolep-
tic quality.
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k= Q49 saponin §Eo]l QAR ¥R
Fohe AMF 2 PR S fAksice
A Fol MEE AMozA Qlabgle] ol4rixE
=T s

UAFFARE 88-9] 2gdollA] glatedol g o] &
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F2F Tl oA gL dul el wlEf ¢
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At AL A7 (coliforms)2 desoxycholate
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Table 1. Effects of gamma irradiation and ethylene oxide (EQ) fumigation on the inactivation of microorganisms

in ginseng leaf teas

(colony forming unit/g)

Total aerobic Mesophilic aerobic

Treatment Yeast Molds Coliforms
bacteria spores
Control 3.6x105 2.1x103 1.6x104 1.9%x104 1.2x 104
(2.5x 105) (2.2x103) (1.7x 103) (1.3x104) (2.5x103)
1 kGy 4.6x104 3.3x102 2.9x103 2.6x103 9.3x102
(1.3x105) (3.5x102) (1.7x102) (3.3x102) (1.7x103)
3 kGy 4.3x103 1.3x 101 3.8x102 2.5x102 8.0x101
(3.4x103) (2.5x101) (1.7%x102) (1.7x102) (3.3x102)
5 kGy 0 0 0 0 0
0) © (0) () (0)
EO® 0 0 0 0 0
(0) (0) (0) (0) (0)

o Microbial examinations were made immediately after treatment and numbers are the average of three
enumerations. The numbers in parenthesis designate microbial counts after three months of storage at 30+ 1°C.
b Treatment conditions: ethylene oxide/CO,, 30:70 (w/w); 55°C; 40-50% RH; 0.8 kg/ecm? G; 1.77 kg/cm3; 10 hrs.
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Fig. 1. Log survival curves for microbial populations
of ginseng leaf tea treated with gamma radia-
tion. Dy, value is decimal reduction dose, kill-
ing 90 percent of the microorganisms initially
present.

T: total aerobic bacteria
Y: yeast

M: molds

C: coliforms

Aol 12X10Yg TFoE ZHEE 29 0
T8, Az, 7hEaAelia] 2d® o nA] 24
$EHE AR FoRE AdE] & 759 04
29%E vebl 2 9lch (Table 1).

Y] QAAMAE FA P 7)Eel ostd? Qlakg
Za}e] 4§ 53] 10% ol sto] 1 v Bol T
FAlE FAEsA ¢z ot B Agle) Azt
3 AFTe] FE7}10Y/g0 2 ol F Fol 1A
AFAer deder 7ok ek 2 F7tA|
F2 o]8= o] 21 ethylene oxide (EO) &l ¢}
ot zale) AdFE s wwAlY-E AR A A
dHel =AM F5Aele skGy HEe] vt
AzAke 298 vYES 32 HEA oldizn
ZaAE = elgler, 30T =4 AEE 34Y
olAb AMAslde wx AHelrw v|gES] FEE

wd do

719 W3zt dxdck (Table 1).

gHH, 1abe]Ealell E9i vl E] F74 wha)
A e A 2 A3 Dt 27le] egd
vl gE2] 7F 90% APdAed et A
(decimal reduction dose)& A7} 0.95kGy, &
°]7} 0.85 kGy, dubAltel 0.75kGy ¥ Aol
0.70kGyS] w22 FA4 vtebtew (Fig 1), &3]
WA 2T MY mAELS dubdlFelY
Fgos ARETE kiAo ik Aol ofsA
2y g Adzre] zAle] oAz $HAlHo]
AA e AR g9y Udg?

HAA o] A Eoll it ubAbA 9] o]} ZhE Apg-2
3] AFHAAA S o] F-HokE YA 3,
Kwon 5,"® Sung 5'9-& JAH-F gl a2
X33 0| E 298 AR 9= 5~TkGyS
ez ALEAE 303 Z9-E 7dE 5 sldx
Bagh vk gl B A Ao} {1 A E
4 4 ok
B ERH|IR - =319 AL AFY o3, A
Fq o] A7, 7] vk Fof sl A A=A g} Hale]
ofe]d Heolvh IR uiz g shdF, oy
AL Q4S54 S wEky VIR Ee] BgHo g
g3t 1 545 vlep Al ok B A=
NES A FAMAE 8 HelE epd
&EZA (EO)7) AdAtd & Ao 7124 §Ad¢l of
w3t Fe-g v|A=x5 Hrish Blch

At AFE AR JA G, B, o), %
("e, &9, 332 9, 4 &FSEd, FERY)
2 Ak 7S xel W3 A& B DA EE A
& A A 57t Bl M 1% FEAA F2143 0]
QA=A wepd 7 Agazke] foAHQl AlelE
ofot® 7] $8td Duncan® thd$l HAS A
B 43}, B0 #5422 FA= dRAE, 5kGy
ZAHE 2 10kGy AR 247 1% A F2
e xlolz) AAE G 1 e} AF el
ozx7} gl Aeg velydr] (Table 2).

A, o] e tHAls viw AEANE HFH W
ARE-41 A1 8] (quantitative descriptive analysis, QDA)
off ols) ZAIsta fZA|Ze}e] BlW A Aels}
e HAE 44 3t FAY =X E B o 7
2153 B4 sl zubHel s E AF
oA fFAbslsi ot &9 F& A6 gleiA
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Table 2. Sensory scores and F values by multiple
comparison difference analysis for ginseng
Jeaf tea treated with gamma radiation and
ethylene oxide (EO)*

Sensory profiles Average sensory scores F
Control 5kGy 10kGy EQb value
Green odor 400 350 375 3.75 0.60
Savory order 400 3.50 3.50 3.37 148
Off-flavor 400 362 387 3.75 064
Astringent 400 400 375 4.12 0.36
taste
Bitter taste 400 3.7 3.87 412 029
Savory taste 400 412 350 387 1.07

Reddish brown 400 425 4.00 537 12.32¢
Greenish brown 400 4.12 4.00 450 0.63
Acceptability 400 350 3.12 4.12 259

o Sensory evaluation was conducted by a panel of 8

members immediately after treatment and the ratings

were given numerical values 1 to 7 by the judge analyz-

ing the results with ‘“no difference from a reference

control sample (R)”’ equaling 4, “‘extremely stronger

than R” equaling 7, and “‘extremely weaker than R”

equaling 1.

Treatment conditions are given in the footnote of Table

1.

¢ F value must exceed 3.07 to be significant at the 5%
level and it must exceed 4.87 to be significant at the
1% level.

4 Ethylene oxide-treated sample is significantly different
from other samples (p<0.01).

o>

Control
-z b kGy

10 kGy
EO

Greenish brown

Acceptability

Green odor

Reddish
brown

N
N,
. \
\

Savory taste

Astringent taste Bitter taste

Fig. 2. Changes in QDA profiles of ginseng leaf tea
treated with gamma radiation and ethylene ox-
ide (EO).

Table 3. Sensory scores and F values by 9 hedonic
scaling for ginseng leaf tea after three
months of storage at 30+ 1°Ce

Sensory profiles Average sensory scores F
Control 5kGy 10kGy EQ» value
Overall flavor 413 350 413 3.63 181
Overall taste 3.75 3.75 338 4.75 4.71¢
Color 275 2.13 3.38 4.88 10.90¢

¢ Sensory evaluation was conducted by a panel of 8

members and numerical values were given from 1 (like

extremely) to 9 (dislike extremely) for analysis of

variance.

Treatment conditions are given in the footnote of Table

1.

F value must 3.07 to be significant at the 5% level and

it must exceed 4.87 to be significant at 1% level.

EO-treated sample is significantly different from the

10 kGy-irradiated sample (p<0.05).

¢ EO-treated sample is significantly different from other
samples (p<0.01).

o>

Y

a

EO HaTe iz sy 1 9o Xedro 33
zpo) & vieplidch (Fig. 2).

AAeE] & 30+1Ce0A 3709 o1 MA= 7
Age 7|5 EA H3LE Haslr] 35k A 59
Fu) wt Aol iy 94 VEHEAIYE AN
Az A& Aubdal Fole xol7t gl 2t Shell
olei e 713 %7} 10 kGy FARE>5 kGy BARE>
22 F>E0 AT ol Rzt lolA
£ 10kGy 2AREH EO A 2jF7bellvt 5% TEoliA
frejdal xolg viehfiglel (Table 3).

283 AgFEge A4 deMe 71Ex
&917} 5kGy ZAE>F-HEFE>10kGy EARE>
EO Ha]Fe) $o]gl 2} (Table 3) A 82 zlo]el
aleix 9] fo A& EO AelTe] vmiA] o Al 7HA]
Azro Yol I EEst B Rer YriH
Ack (p<0.01). o1k o]l MAL. A|ge] Mol i
P54 Hridae Age A5 A HEe
24 QaledEate] ¥ ethylene oxide X zie Al
22 Aol N 7| T 55 WEA]Z B ol Ael
& AA717ke] Aol wel 53] st o)
Az A8 vl § 9lE 7o HUAHch

AZ74A] ethylene oxide el7} ZHzAF 3l
oja] EFul2) #sle} Mee] Wizt & N
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o8 Rar) Qome B3 SEEAE AT $E EA9 QLIS AEL Y4 dAE
NEo goINE BFAETH AZE FHT0) AR BVEFA A A oA B AZE o4
gmmo] o)go) Aol HT Yrhe W AW W ol AESojol & Aok,

2299

A=At vPE 2dEE F714 AAFC] 36X 105/, WRA EAFO] 21X 10%/g, AR 16X 104 g, F%ol7}
19X10Yg 2 ATl 12X10Yg TE22 AR TAE AAp|Err} £ Yuddch v Ad A v APl
Abad 4 ql 2219 ethylene oxide A2 2} 5 kGy 2] vtz Ale RE viE2] & 2T ol3kE 3124 4= 9ld e,
30T W 9joll A 30 o] A Fol = v Y F2] 52 A2 gldct 290 AEL] AR Dol HAHT (0.70 kGy)
> F (0.75 kGy)>20] (0.85 kGy) > &2 (0.95 kGy)) #2.2 ¥4 Jvebgrh 353 FA vl AbFidwe)
Zebd 2abe Al Fo), o, A4 5 A VS gejd FAE fERARS Aol gl oyt FEHE Alse)
Fgl e A vhol] glojx A 370Y olFl = efAlE §-21F AolE viepiglch
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