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3inger and Turmeric Extracts: Their Effects on Tltielaviopsis pnradoxa
nfection of Salak Pondoh during Storage
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ieyrvords: red ginger, tun.neric, r.r'ax, salak pondoh, Thieloviopsis paradora

lbstract
The objectives of this study vvere to: (1) investigate the effect of red ginger

nd turmeric rhizome extracts on grorvth of Thielaviopsis paradoxa; (2) find the
nost effective coating lbrmula to maintain quality of salak pondoh during storage.
n the first experiment, the concentraticlns of red ginger and turmeric rhizome
xtracts used n'ere 20, 30 antl 10oh. The fungus was grown on potato dextrose agar
PDA) containing each concentration of the extracts. PDA not containing red ginger
nd turmeric extract served as control. In the second experiment, three treatments
onsisting of lvaxing 10oh, red ginger rhizome extract, and the combination of n'ax
07o and recl ginger cxtract'rvere used to examine their effect on fungal infection of
rlak pondolr during storage. The liuit quality examined every 3 days of storage
onsisted of moisture content, n'eight loss, firmness, soluble solid content (SSC),
espiration rate and organoleptic test. Results ilrtlicated that red gingcr and
rrmeric rhizome extracts inhibited grorvth of T. parodoxc starting at 30oh
oncentration. Percentage grorvth inhibition of the fungus caused by red ginger and
rrmeric rhizonre extracts at this concentration were 100 and 34oh,respectively. Red
inger extract at 30o/o concentration \vas more effective than the turmeric rhizome
xtract. Use of 107o rvax in cornbination n,ith 30'h red ginger extract for coating
rlak pondoh fruit could maintain fruit qualitl' at roorn temperature (28.0+1.5"C)
nd relative humidity 65-750 for 12 da1's, rvhile controls could only maintain
ostharvest quality for up to 9 days.

\TRODUCTION
Apalt fron rrangoesteen, lnengo, citrus, banana and duriart, salak (snake ftuit,

qlacca Ldalls Reinw.)-is an important fi'uit grorvn in Indonesia u,ith an annual ol
roduction 815,221 tonnes (BPS, 2010).

As a perishable fi'uit, salak postharvest deterioration can be rapid bec,ar-rse of
rechanical. physical, physiological and rricrobiological factors. After harvest fi'uit are

hysiologically active, and continue to respile. Thielavic.,psis paradora is the rr.rost

nportani posihar-vest fungal pathogen ol salak. Fungal infection can cause change,s- in
-orlra, tasie and texture. Poor taste, solt texture and unattractive appearance will affect
re ntarket value of salak. Synthetic firngicides have been used to control postirarvest
iseases of many fruits, but excessive use of fi-rngicides can result in development ol
lthogen resistance.

According to Winiarri et al. (2007) onion, tumeric and galangal (Alpinia galanga)

oc. Second Asia Pacrfic Symp. on Postharvest Research
lucation and Ertension
ls.: H.K. Prim'adaria et al.
-r2 Hon I 0l I ISHS ?0 I 3
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have anlirnicl'clbial activities. Srinilson et al. (200()) r'cportecl that rrrrnreric and ginger gar
better control o1-nricrobes than galansal. \\'ar coatinc is a rlcthocl r-rse<i to J*t"iiA ?ii,
sheli:lif'e. and to prtttect.liesh pruiLrctJll'orrr rrrrcrobial-attack. Apart f 

'-on-r 
tfrut, r*^i,ig''

also.rleeded_especiallf if'there is u'ound or scnrtclr on thc f lLrit sLrrlace. \Vaxipg it ui1i;
used in con-rhinariorr rvith synthctic chenricals to kili bacteria or fungi.

.The objectives olthis study rvere (J) to inl'csilgate tlie eflect olred ginger anturmeric rhizotne extracls on the giori,th ol T lturcrclo,ra"ancl (2) to lind tt. ;o&;?jb.;;
coating 1'ormula to maintain qLrality ol-salal< pcindoh during storage.

MATERIALS AND NlI ETHODS

Red Ginger and J'urmel'ic Rhizonres, Isolatc of7. parndoxn an6 Salak Cultiyar
Red ginger- attd turtneric rhizomes (7-8 rnontlis afier planting) were obtainecl lror

the Certral B.angka \tg:t::f,!lgka Bclitung Islancl pro'ince. An]sotut. ol i ;;;,:.;;;rvas obtair.red frorn SEAMEO BIOTROP lriigal culrure collection (nig. i), n,; S;i;j
pondoh clrllivar'Strper Hijau'rvas collectccl fiont Pusat Pelatihan Pertanian dan peAesaa,
Su,adaya (P4S) Antanan in Kecamatan Caringin. Bogor, West.Iava.

The Effect of Ginger and 'f urmg'ic Iixtracts on Gron'th of T. parocloxa
Thielctuiopsis 

^paracloxct 
t^,'as cultivatecl on Potato Dextrrxe Agar (pDA) at roon

terrlperature (28+1.5"C) for.6 days. Each inoculrrrn (4 mm in diarn.)"of the tuirg,rs,i:a
placed on the center o{'petri plat-es (9 cnr in cliam.) iach containing pDA arrcJ 26, :O 

"10Yo of ginger and turrnelic extracts. As control. the fungus ,"or'grnr.,u1 on pdA nocontaining.ginger and tulmeric rhizor-ne extract. three r{rlicates r.vere used 1br eacl
treatment, incli-rding the control. Petri plates u'ere incubated at room temper.ature. Fi-lnsa
gror.vtl'r was observed by measuring iolony ciiameter (in mrn) urt , j[,-is,';rj;i]
incubation.

Ell'ect of Wax Coating in Combination rvith Ginger Extract on T. poracloxa Inl'ectior
of Salak cluring Storage

About 500 g of salak fruit of the sarne size ancl maturity rvere coated r,r,ith dil-ferenr
treatments. i.e., (a) bees rvax at 10o/o concentr.ation, (b) ginger extract, and (c),0,u" iOrl" i.
con.rbination ivith.ginger extract. A_s control. salak u,ain5t coated witf ri,-J1 an;;ift;,
extmct. Three replicates were usecl lor eaclt treatntenl. including the control^ The 1-uitquality were'examined et'er1 3 days lor l5 days olstoiage consiits of moislrrre ";ri;;i.u'eight loss, firmness, soluble solit-r content (s3c), respirition rate and 

".g;;;l;pli;;;i:They rvere determined_.using an oven method. gravinetric, rheorleter,"1.t1o"1tomei.i.
closed systen.r and panelist tes1s, respectively.

RESULTS AND DISCUSSION

l'he Eflbct of Gin&er and rurme'ic Extracts on Grou,th of r. paradoxa ;

. .Growth ,of T, parado.ra was affected by both type ancl concentration of extracts onrvhiclr it grerv being inhibited 92, i00 and 100%. by ginger extracts of 20, 30 uii +o;i
concentt-ation respectively (Fig. 2) Ginger extract 

'a{Z{'y" 
concentration was the mosi

effective concentration inhibiting T. paricloxa growrh. According io Fi.t.r .i"i. lzObljhas shown that ginger, ,thi:], contiins ginger:or. gingerdiol unE ,ing.rone can inhibit
fungal grorvth. Padma et al. (2007) r.po.ticlit,^t gitig.iexrracts irrrltiii,a pi"rir","ii"" "ifr"rngal cells and induced apoptosis.

Tunleric extracts at concentrations o120, i0 ancl 40% inhibited fungal grorvth by25.34.and 369'ir, respectively (Fig.3). Accortiirrg to Singh et al. (2002) irrlrJri" oii of
:ylil^..,.: coltlin;,ns 100. ppm.cesqriiterpen intriliied g.o#th of citterc/ri"r,,,,qrir))u*,
\\'rr-r te tlre g1'ow1h of Aspergillus niger and Ft.r.sarir,rm oxysporltnl were inniUitea ai
200 ppm concentration.
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Thc El'l'ect of Wax Coating in Contbination with Ginger Errract on euality,of Salak
Pondoh Fruit

Quality of salak pondoh as allected by,*'ax.coating i. combination r'ith ginger
extract afier.9 days of storagc is shorvn t" t"!1,-_l-,13.1'11,t,. ,t,nrcnt ancl u,eighr loss of

:iJ:i!Uiff",$;iJJ::f:,';'*#Jl,'i"#Jt ;?ili[Ti::i,l);ili".,o#_ejti:;.**]]j
rrirh J0on tinger e\tracl mrintrinerl rnoislttre c{)ntcnt ols;rlak,,'r,l thls treatmenl inhibited
deterioration of salak caLtsed by T. paradoxa. Tlris \\'ax coarurq.oi,i,l ,lo*,transpiration,
r'(,nscqucnlly.ir.. tleter corltent rrrd respirlliott-rv,as tnrrinr,,,,,cd as ir,.tt ftlr.,l gii gli
extracl probably inhibited spoilage of salak frLrit, as, a. tesulr of suppressing ,".tit,nii.
activity. such as lran.spiration and respiration,. which .in turrr rnhiUlleJ-iunlal g.owtfr.
According to Kader (1992) r'veight (rnass) loss in fiuit is causcd directly by tians[irarion
and indirectly by.respiration that converts sugar into CO: anci ll:O. nriif 'coatings using
10'% wax in cornbination u'ith 30?i, ginger extract^supptcsscrl ireiglit Ioss, because o,ai
and ginger extract coatings covet'ed the lenticels of'fiuit. con.ctluently transpiration and
respiration rates were inhibited.

The fruit coating us1ry J00% ivax in com-bination^u'ith,10% ginger extract resulted
in significant dillerences olfruit firrnness after 3 days of stor.zrge. Afteig clavs of storage,
control fruit rvere soft (0.53 kg 1) and significantly less than fruit tr.eatecl with uiax
(2.16 kgl), ginger extract (2. I 6 kg f). or 10o/o wax in combination rvith 30% sinser exrract
(2.23kgf).Thuslruittreatedrvith 10%rvaxincon-rbinationu'ith30%gingEr&tractcan
rraintirin its firmness. Ginger extract al 300h concentration inhibit grorvth o7 T. paradoru.
consequently decay of fruit was retarded. Ginger extract also r-narntained nroisture content
and redr.rced weiglit loss of fruit and thus fruit relnained firmer than in controls.
According to Seymour et al. (1993) fresh frr"rit softening is caused by loss of turgor-
pressure, change ofstarch to sugar and degradation ofcell walls.' 

After 9 days of storage, SSC of fruit treated u'ith l0'% wax in contbination rvith
30% ginger extract (17.2'Brix) was rvitli the same as those treated with l0% wax
(l8.S"Brix), but lower than control frllit (19.9"8rix) and those treated rvith 30% ginger
extract (19.2'Brix). The wax plus ginger con'rbinatior.r inhibited the increase of SSC.
Changes of SSC were a result ol starch hydrolysis into glucose and fructose during
storage (Amiarsi et al., 1996). Fungal grou'th can induce increased fiuit respiration at
roolr temperature (28.0+1.5"C). Fruil coated rvith l0o% wax and 30% ginger extract
suppressed fungal gror"'th, consequently neither respiration nor SSC increased.
Ilespiration rate ol fiuit treated rvith 10% u'ax in combination u'ith 30% ginger extract
(7.7 nllkg h) rvas significantly less than control (12.8 rni/kg h) and 30% gingel extract
( I I .0 ml/kg h), but it rvas not from fi'uit treated u,ith 10% wax (9.6 ml/kg h). Fruit treated
n'ith the cor.nbination of u,as and ginger extract inhibitcd respiration rate. In control,
T. paradoxa grorvth rvas obvious after 3 days of storage. Inf-ection incleased with increase
ol storage duration, consequently damaging rnore cells in the iruit and hence incleasing
fi'uit respiratiorr rate as suggested by Brecht (1995). Mrtchell (1992) reported that wax
coating 'r,vill cover some of the pores in the fruit skin, consequently respiration t'ate was
inhibited and the late of water loss was suppressed.

Quality acceptance ol salak fruit determined by the sensory panel tended to
decrease during storage at room temperatul'e ar.rd relative hurnidity 65-15%.lt was in line
rvith the decrease of acceptable colour, aroma and firmness (Ftg. a). After 9 days of
storage, based on hedonic value of fluit treated rvith 10% rvax in combination with 30%
ginger extract (4.68) acceptability u'as sigr.rificantly higher than control fi'uit (3.25), and

those treated u'ith l0% u'ax (4.20) or 30% ginger extract (.1.39).lt4inirnum acceptability
of the fruit rvas 3.5. Tl-re change in salak colour to blackish brou'n and the existence of
fungal grou,th indicated that the fi'uit quality was colrpronrised seriously. The colour
changes of salak fruit after 9 days of storage are pt'esented in Figure 5.

CONCLUSIONS
Red ginger and turrneric rhizoure extracts inhibited grou'th of T. paradoxa statling
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rl J0", ill(oilc(lllralitrrt. Iltrtrc\cr.thelr'dgirrgcrexllircl \\ir\nluchrnorcellbciir.,:rI0rr,
llrrrstr' inlrinirion; rlrlrr rlre lurrrier.ic cxtra..rl lj",u iirngu, i, , niL,oil U"s;,;';';;;;,;i;;i,of l0%' Ii'ax ancl 30%, girlger extract to coat iatatponEotl ri,.,iir""irito"rs quality o1. lr.uitroom terrperature (28-29oC') and r.elarive lrurriclity 65_7-5,1,, 1br up to lZ Aayi.,;hi;h
3 days nrore than Lrntt-eatecl contr-ol fi.Lrit.
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Tables

Table l. Quality olsaiak fiuit after 9 days of storage at room temperrlrure.

Treatment Moisture content Weight loss Firmness Respirationo//o
SSC
oBrix ml/ke h)

Contlol

Wax l0%

82.2+0.1 a 28.2+0.8 b 0.53+0.15 a 19.9+0.9 b 12.8+2.1 c
84.6+1.0 b 25.1+1.7 a 2.16+0.19 b 18.8+0.9 ab 9.6+1.1 ab

Ginger 30 % 85.1+r.6 b 25.7+1.r a 2.16+0.44b 19.2+r.3 b 11.0+1.9 b
Wax l0ozn+

Grnger 3092o 85-7+0.2 b 24.0+1.0a 2.23+0.22b 17.2+0.7ab 7.ixl.0a
arn',mLrltiple range tesi at the 5% Ievel.
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