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Abstract

Comparative effects of phosphine fumigation and gamma irradiation were evaluated on the qualities
of white ginseng prepacked in a commercial laminated film in terms of water absorption, Hunter color
parameters(L, a, b) and organoleptic properties(overall color/appearance, flavor) during 6 months of
storage at ambient(20°C, 70% RH) and accelerated(40°C, 90% RH) conditions. Moisture content of packed

white ginseng(initial 8.44%) linearly increased with

storage period, thereby reaching to about 10%

(r=0.9966) in ambient and more than 15%(r=0.9886) in accelerated conditions, respectively, at the 6th
month of storage. The storage at severe conditions resulted in remarkable changes in Hunter’s color
values, decrease in whiteness(L.) and increase in redness(a) and yellowness(b), while both treatments,
phosphine and irradiation less than 5kGy, did not cause any significant changes in color parameters.
Phosphine fumigation was shown detrimental to overall flavor of white ginseng(p<0.01), however or—
ganoleptic qualities of stored samples were effectively maintained by irradiation less than 5kGy(p<
0.05). As the index on the guality of white ginseng stored at severe conditions its organoleptic quality
was highly correlated with moisture content(r=—0.9777) and Hunter color values(over 0.9), suggesting
the critical values of 15.5% moisture and 72.56, 7.15, 21.45 in Hunter’s L, a, b values, respectively.
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Fig. 1. Changes in moisture content of white ginseng
packed in nylon 15pm/PE 751tm-laminated film
during storage.

o] eE3reEe 22k et gt ol 9} o] EAFAI RS
Fos5ee AR E 2 AdSET ¥454% Z7kst
o] u} E(18) TAMA| o W3} R uE A A s e
o, ol o] Aol 2% wf A3 LMt glolAE
AR GETGA oA T4 o 2o} TAWEI} A}
33] deold A2 oabE st

M o| ws}

wiake] A7) A AFA] A FAA R F Pl &
wolrh 71ebAl 9 phosphine * 2] % WS A&27
(20°C/70% RH)= 715271 (40°C/90% RH)<ll 67447}
2 Asb 4] 98 = (Hunter Lgh), 21 4 X(Hunter a%h)
4 ¥ & (Hunter b3h)=S 71AALE 243 AH=
Fig. 2~4¢} 2t} w14 A2 3 wite] A e = Zhobad

85
20°C, 70% RE 40°C, 90% RH
¥
H
< 8of L
g
.
% 0—0 Control
s *—® 2.5kCy
2 75F p05.0k6y F
2 —x PHa
2
2
70k 3
T L i 1 " L 1 1 1
) 2 3 € o 2 W 3

Storage period (month)

Fig. 2. Changes in Hunter's L value of white ginseng
packed in nylon/PE-laminated film during stor—
age.
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Fig. 3. Changes in Hunter's a value of white ginseng
packed in nylon/PE-laminated film during stor—
age.
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Fig. 4. Changes in Hunter’s b value of white ginseng
packed in nylon/PE-~laminated film during stor-
age.
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Table 1. Mean sensory score and F—value by the analysis of variance and Duncan’s multiple range test for organoleptic
properties on overall color and appearance of white ginseng packed in nylon 15pm/PE 758m-laminated

film during storage

Storage Storage period Treatment
.. F-value
condition {(month) Control 25 kGy 5 kGy 10 kGy PHs
0 5.75" 5.88 575 588 5.88 0.240
o 2 551 5.45 550 5.39 554 0271
0,
20°C/70% RH 4 5,00 4.88° 5.50° 5.13° 5.00° 3.280°
6 433 5.00 488 475 475 0375
0 575 5.88 575 5.88 5.88 0.240
2 5.31 5.40 5.28 5.13 5.20 0.460
o 3 413 3.75 413 438 4.13 1.290
O,
40°C/90% RH 4 312° 387 313° 3.95° 3.00° 4850™
5 3.00° 3627 2.84™ 2.37 2.75° 5700
6 1.75° 2.38 2.75° 2.25% 2637 7.110™

l)Sensory evaluation was conducted by eight panelists using scoring difference test and sensory scores were 6, excellent;

5, very good; 4, good; 3, fair; 2, poor; 1, very poor.

"Mean scores within the row followed by the same letter are not significantly different at the 5% or 1% level using

Duncan’s multiple range test.
*p<0.05 in ANOVA test, **p<0.01 in ANOVA test

Table 2. Mean sensory score and F-value by the analysis of variance and Duncan’s multiple range test for organoleptic
properties on overall flavor of white ginseng packed in nylon 15um/PE 75pm-laminated film during storage

Storage Storage period Treatment P
E value
condition (month) Control 25 kGy 5 kGy 10 kGy PHs
0 5.63"% 563 5.63° 5.25%® 488" 563"
o 2 5.30 5.33 533 5.10 483 1.27
20°C/10% RH 4 487 5.12 5% 5.00 475 129
6 463" 4.75° 450%* 4.00™ 413° 3.00"
0 563° 5.63° 563 5.25% 488" 563"
o NG 2 495 495 495 475 460 0.49
40°C/90% RH 4 350 375 387 350 350 0.50
6 2.75° 3.25% 3.25° 2.88° 2.75° 375

”Sensory evaluation was conducted by eight panelists using scoring difference test and sensory scores were 6, excellent;

5, very good; 4, good; 3, fair; 2, poor; 1, very poor.

PMean scores within row followed by the same letter are not significantly different at the 5% or 1% level using Duncan’s

multiple range test.
*p<0.05 in ANOVA test, **p<0.01 in ANOVA test
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Fig. 5. Changes in organoleptic properties on overall
color and appearance of white ginseng packed
in nylon 15um/PE 75um-laminated film during
storage.

Sensory scores are 6, excellent; 5, very good; 4, good;
3, fair; 2, poor; 1, very poor.
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Fig. 6. Changes in organoleptic properties on overall
flavor of white ginseng packed in nylon 15pm/PE
75um~laminated film during storage.

Sensory scores are 6, excellent; 5, very good; 4, good;
3, fair; 2, poor; 1, very poor.
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Table 3. Correlationship of organoleptic qualities with variables in white ginseng packed in nylon/PE-laminated

film during storage at 40°C/90% RH

Quality parameters

- D)
Regression equation

Correlation coefficient(r) Critical level”

Moisture content(%6) Y=-1.774X +19.887 -0.977 1550
Hunter’s color L value(whiteness) Y= 4.064X +62.442 0.992 72.56
Hunter’s color a value(redness) Y=-1.774X+19.900 -0.968 715
Hunter’s color b value(yellowness) Y=-1.994X+23.939 -0.903 2145

1)Y=Variable, X=organoleptic quality

DValues were calculated from the data on organoleptic acceptability.
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