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Effect of Pre-treatment Methods on the Quality of Ginger during Storage

Tae Yon Chung, Moon Cheol Jeong, Bae Namgung, and Se Eun Lee
Korea Food Research Institute

Abstract

Fresh gingers, harvested in Seosan, Choongcheongnam-do, were pre-treated by a washing-pasteurizing-drying process,
a curing process, and non-treated, respectively. Then they were stored in a lab-scale storage room(12°C, >92%RH) to
investigate the effect of pre-treatment methods on the quality changes during long-term storage. Weight loss of ginger
during storage showed ranges in 0.7~4.3%, and the weight of gingers pre-treated by washing-drying process showed
a tendency to change less than those treated by curing. After storage of 130 days, spoilage rates were about 20% in
non-treated, 11% in curing treated, and 12% in washing-drying treated ginger, showing the effect of pre-treatment. The
final rate of sprouting was 13~15% regardless of treatment methods. The firmness of gingers showed a tendency to
decrease in stored ginger for the longer period; however, the values were ranged from 1,200 to 1,400 g/cmz, that is
hard enough to show a marketable quality. The contents of reducing sugar showed a tendency to increase with the

lapse of storage time.
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Fig. 1. Weight changes of ginger pre-treated by different

methods during storage in a lab scale.
-@- CTL -O- CUR -¥- WAC -V- WAW.
!Abbreviations are same as Table 1.
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Table 1. Spoilage rate of gingers pre-treated by
different methods during storage in a lab scale

(unit: %)
Storage Pre-treatment methods
time
(days) CIL'! CUR’ WAC®  WAW'
0 00 0.0 00 0.0
27 00 0.0 0.0 0.0
4] 0.0 0.0 1.0 1.0
54 0.0 00 15 17
75 0.0 0.0 2.6 31
88 73 37 53 43
103 5.1 20 5.7 5.1
118 82 50 6.0 29
132 3.6 39 5.6 39
1Control

Curlng at 25T and 93% RH for 3 days.

*Washed and pasteurized by Sodium hypochlorite and
dried by cool air for 12 hrs.

Washed and pasteurized by electrolyzed water and
dried by cool air for 12 hrs.
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Fig. 2. Spoilage rate of gingers pre- -treated by  different
methods after 130 days-storage in a lab sacle.
'Abbreviations are same as Table 1.
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Table 2. Mold growing on gingers pre-treated by
different methods during storage in a lab scale

Storage Pre-treatment methods'

time

(days) CTL CUR WAC [WAW
0 - - - -
27 - . + +
41 + + ++ ++
54 + + ++ ++
75 + + ++ ++
88 + + + +
103 + + + T+
118 + + + +
132 + + + +

!Abbreviations are same as Table 1.
-2 no mold, +: trace, ++: a couple of mold.
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Table 3. Sprouting rate of gingers pre-treated by
different methods during storage in a lab scale

(unit: %)
Storage Pre-treatment methods'
time
(days) CIL CUR WAC ~ WAW
0 00 00 00 0.0
27 00 00 00 00
41 19 09 09 10
54 5.6 38 5.6 6.00
75 131 7.5 111 116
88 13.5 103 115 122
103 138 113 123 12.8
18 14.1 122 13.1 132
132 150 131 137 135

!Abbreviations are same as Table 1.
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Fig. 3. Firmness changes of ginger pre-treated by different
methods during storage in a lab scale.
-@- CTL -O- CUR -v- WAC -V- WAW.
'Abbreviations are same as Table 1.



A2 Wio] 479 Ay F FAd) v

rle
{0
on

Z3HA A RaEolAt. 479 ALelE &
F e U Be HoT By Qo) AR
ol AzxE 71FoR o 0% AT FHo U7
2080 A7 AR7Izto] olAAY AHBAo]
Ui drnsgasd of B9 dge =
7He 4 AT19). GekA g 7hx] g es A
g A%E AgEiEs BdY %S 258 Ans
Table 49t ol VEhARITh 479 S99 ko)
dsle AAHoZ A# szt ZolA4E B
o) Hlgo] Zrlshs AYL HAZFT glo), AN
g A=Y BHAP A8 Aloldls =G o)t
glgen, 92 cuingd® Ag7h A" Alguc
9702 W ulgo] ot e A% HalFEg]

Table 4. Changes

in reducing sugar of gingers

pre-treated by different methods during
storage in a lab scale
(unit: %)
Storage Pre-treatment methods'
tune
{days) CTL CUR WAC WAW
0 1.73 1.73 1.73 1.73
27 2.80 1.74 291 2.65
41 3.26 2.32 3.56 2.67
54 274 2.12 4.03 491
75 2.38 271 326 2.44
88 232 2.88 34 3.00
103 2.68 2.18 - -
118 3.38 - 344 224
132 232 - - -

'Abbreviations are same as Table 1.
2 o

Aol HAY Byel A% F TAWs) "=
FFE B7] 93 F MAAM £38 A3
A2, curing 2 AA-AF-Hze] whYoz AN

= AA &5 F70) 12T, 92% RHo|49 4
A8 AdAZIe B/ AASEN TANEE
gatglch A7e F3e AAY whye] BAGlo)
A7 F 07~43%AH 5 B2 HPon, A
Z717tol AL E WE £o Folxe AL B
Aok AHAE-RE A" ARe Txa 2
curing A2 FH} FFPLEo] v e AL
P 37 AZE¢ Rug A4 2oge =g

3% 5

rr

T+ 20%, curing HITF 11%, AF-AF-AZHFE
2% Az2 A aHE BAFD ot AFE
Wol&-2 Azl Wo] #AYol AAFZ 13~15%
A=g Ytk Z9e Axe Ay @A
glol A7zl AojArE I RolxE AL
BAouh, HAHQ e 1,200~1400 gem® H
A2 29Ul dol IS HAFU YT gF
< A7zl ZAAAEE Az} Frlete AY

AFAt.

tlo
fr

2Mel 2

€ 97t sH/edTALAA@RN= 1At
el ddte +P8 dAFAHe) YRH, A7y

A4 ZA=EY .

Ny

ro

iz

1. Leverington, RE. (1975) Ginger technology. Food
Technol. Austral, 27(8), 309-313

2. Paul, RE, Chen, NJ. and Goo, T.T.C. (1988)
Control of weight loss and spouting of ginger
thizome in storage. Hortsci., 23(4), 734-736

3. Paul, RE, Chen, NJ. and Goo, T.T.C. (1988)
Compositional changes in ginger rhizomes during
storage. J. Amer. Soc. Hort. Sci., 113(4), 584-588

4. Yusof, N. (1990) Spout inhibition by gamma
irradiation in fresh ginger (Zingiber officinale
Roscoe). J. Food Proc. and Preserv., 14, 113-122

5. Gonzalez, O.N., Dimaunahan, L.B., Pilac, LM. and
Alabastro, V.Q. (1969) Effect of gamma radiation
on peanuts, onions, and ginger, The Phillipine J.
Sci. 98, 279-293

6. Svda, S. and Chavangsakdhi, P. (1979) Effect of
gamma radiation and temperature on ginger
(Zingiber officinale) spout and weight. Food, 11(1),
55-69

7. Thomas, P. (1988) Radiation preservation of foods
of plant origin. VI. mushrooms, tomatoes, minor
fruits and vegetables, dried fruits and nuts. CRC
Critical Review in Food Science and Nutrition.
26(4), 313-358

8. Okwuowulu, P.A. and Nnodu, E.C. (1988) Some
effect of pre-storage chemical treatments and age at

—5—



11.

12.

. Brown, B.L

. Kasmire, R.F. and Cantwell, M.

EAEAARELIA A6A A15(1999)

the
rthizomes (Zingiber officinale Roscoe). Trop. Sci.,
28, 123-125

harvesting on storability of fresh ginger

(1972) Ginger storage in acidified
sodium metabisulphite solutions. J. Food Technol,
7(2), 153-162

. Brown, B.I (1973) Investigation of ginger storage

in salt brine. J. Food Technol., 7(3), 309-321
Brown, B.I. (1975) Further studies on ginger storage
in salt brine. J. Food Technol., 10(4), 393-405
Hela, oldle, AEH, A5H (199) 473 A
3 WAy £ BY AT FIHERGYA
28(3), 458-463

(1992) Postharvest
handling system: Underground vegetables (roots,
tubers, and bulbs). In Kader, A. A.(Editor),
“Postharvest Technology of Horticultural Crops”,
Univ. of California, Div. of Agriculture and Natural
Resources, University press, Davis, California, U.S.A.

14.

16.

17.

18.

Ryall, AL. and Lipton, W.J. (1984) Handling,
Transportation and Storage of Fruits and Vegetables,
Vol. 1, 2nd edition, AVI Publishing Co., Inc,
Westport, Conneticut, U.S.A.

. Gough, M.C. and Lippiatt, G.A. (1978) Moisture

humidity equilibria of tropical stored produce: part
Ill-legumes, spices and beverages. Tropical Stored
Products Information, 35, 15-19

AOAC (1995) Official Methods of Analysis, 16th
ed., Association of Official Analytical Chemists,
Washington D.C., U.S.A.

Y (199) 48 AEEL H

H), FTAERTRAERQ), p. 9
AEA (197) L AFEUoz Az
A7) PulBd FUdstE BARIEE, p. 46

#3549 (3%

. Ratnambal, M.J., Gopalam, A. and Nair, MK

(1987) Quality evaluation

officinale

in ginger (Zingiber

Rosc) in relation to maturity. J

Plantation Crops, 15(2), 108-117

(19983 10¢¥ 289 HF)



