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Ragi tape di Indonesia sudah banjak dikenal.Ragitapeé merupakan suatu/jang' terdiri 'atas'tjam
uran tepung beras _dengan beberapa matjam rempah?. Mikrobia dominant.jam]; a%ctif tmgal?:lac:nq::l :
chari’ fikasi -ialah 1I)\duCOl' sp.. Rhizopus sp..' dan Chlamydomucor sp. | = 7100 707 ¢
Rempah? jang berperanan penting -dalam menghambat kegiatan mikrobia ' jang’ tidak ‘dikehendaki
ialah  bawang putih (Allium sativum Linn.), lengkras ( Alpinia - , dj i feing
;{ lab bEvErS ulaga C Amoitn cardamuzn W%lld)’ ( pmgv‘a; galanga Sw.); djahe (Zingiber officinale
"Dari hasil penelitian bahwa bawang putih mempunjai ‘ daia - iy bt her hatiasng
hasil h ja -hambat ‘mikrobia’ jang selektif. Ba-
wang putih tidak menghambat pertumbuhan mikrobia ' jang’ amilolitik; ' tetapi ' men']ghagmbat' “mikro-
gla ]an%l %aaprzilt r;;‘n;l;ﬁil ldgnggn t]epatk sepgr_ti( Rhlzli)pus oryzae, Aspergillus miger dan Bacillus subtilis
engaruh _dar ‘lainnja serta kemungkinan komposisi jang tepat dari’ ramuan’ fagi tape dj
refamh dat fempa laonja sea Kennglind konporl e, e st et 9, B8,
iF NI A -(_'n 'H\) TS f
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SUMMARY oo 11 sl 1 e T e il s
A preparation called "ragi tape” (pronounced;as»;r'é_-géz t?a-pﬁ) is used for .’tape” fermentation in
vIndopesna. The. ingredients of ragi consist, of riceflour and -aromatic spices. The predominant amy-
lolytic molds of ragi are Mucor sp. Rhizopus sp. 'aqd“‘cnlamya(jmucor_sp., s e o
_ The spices which inhibited the growth of undesired mictoorganisims ' are garlic '( Allium 'sativum
Linn), lengkuas (Alpinia galanga Sw.), ginger (Zingiber officinate Rosc) and kapulaga (Amomum
cardamum Willd.). el aiae)  EREMA' MEd i
It was observed that garlic has a selective inhibition character. Garli¢ 'in'g'e'_n‘eral‘ did not inhibit
the growth; of amylolytic molds but  inhibited significantly the fast growing Rhizopus o0ryzde, As-
‘pergillus niger and Bacillus subtilis, The effect of other’ spices’is 'discussed 'in this'‘paper also.
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INTRODUCTION qz aqosidd bLne 81
"Tape” is an Indonesian fermented food made from starchy ‘materials, ‘e.g. cassava

and glutinous rice. It is sweet and alcoholic, and has a’slightly 'sour taste. This fermentqd

food can be consumed fresh or as:deep fried’ tape. It can be made! also-into. pudding, pie

or dessert. i (i : ‘
A common practice of tape prepa

ration is as follows : cassava oL glutinous 'rice’ is
steamed and then' allowed to cool,. after cooling. it is then inoculated with powdered “ra-
8", The inoculated, material should. be placed in leaves layered bamboo .',cb'ritaing‘i:"or ‘ena-
meled pan, and. incubated at room temperature, (28°C to 30°C) for 2.to 3 days..
Ragi is made from a mixture of rice flour and aromatic, spices.., This mixture al-

lowed the growth of amylolytic molds and alcoholic forming yeast. Humidity should be
in ragi are composed of aromatic

controlled during this i i i i d
: g this incubation period. The spices used in %",
;I;:ﬁes. e.g. garlic (Allium sativum Linn.), ginger (Zingiber oﬁtcmlec 'Rosc.). lengkuas (Al-
Su '@ galanga Sw.),djeruk nipis (Citrus aurantium subspec, aurantifolia var fusca), pepper.
gear at_ld others (3).
")’Zaaecn;ge ‘microorganisms in ragi have been i
» Rhizopus oryzae, Saccharomyces cerevisi

dentified as Mucor rouxii, Chlamydomucor

° ae and Candida javanica (3).

. B
) Seksi e .
“Si Mikrobiologi Pertanian, Fakultas Pertanian Universitas Gadjah Mada (Dept. of Agricultural

Microh;
obiology, Faculty of Agriculture Gadjah Mada University).
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ing test for amylolytic activity was done

‘spice extract was 'prepared by grin |
‘The supernatant liquid was used in.the phytoncide activity test.. . . . .

'RESULT, AND. DISCUSSION
‘tivity-in saccharification. ( see table 2).:

Other microorganisms 'that have been’ observed in ragi were
sp., Saccharomyces_ sp. and Bacillus sp. (personal ‘comm

236

Since} ragi_is made by various 'small holders ‘with different maghqq.
obtain ragi from the matket which ensured -constant product . of fErtm(e)ds' 0K,
' Ntatiop,

ity of ragi depends on the strains of amylolytic and alcoholic :
ty The composition of the ragi ingredients ;;cdf?ﬁ?‘élg microOrgaQual.

in the preparation. 1N o ag 2 5
ditions during incubation scem to -be the- critical factors which affect‘”fonmental c;ns
ragi. the qualiy 2;

The objective of this study is to determine the function of the spices ;
.ration. - . ' = — e S I 1agi preg,.

EXPERIMEN-TAI; .MATERIALS AND M]:ETHCDS:. Jeingd ek toaligh
" “Ragi was collected from several places in: Java, especially from Surakarta, p

‘Bondowoso, Banjumas, and ;BOgor.s! sndmaiziain mall “Taiinag i S
“The molds of ragi were not directly isolated from ragi, but they were isolated fro

fermented product (tape)... The molds were isolated by placing aseptically a Small#;i::

ndllng'

_of the inner part of tape on mungo sprout extract plate-agar. = . (.-

" 'The mold ‘was identified by its microscopic and macroscopic appearance, The scren
by using starch plate method and T-KI solutiog
as indicator (4). The saccharifying activity was determined qualitatively and quantitative-
ly by SELIWANOFF test (2) and by LUFF SCHOORL method (1), respectively. The alco-
hol formation was determined qualitatively by iodoform reaction method. T
The phytoncide activity of the spice was determined ‘by ' Oxford  cup method (6). The

[ toncid rinding a certain ‘amount of spice, ‘and then’ centrifuged.

VR ) BlisZiTi

’Thé_ amylolytic mdlds that _have.;b'een 'iSOlate‘d‘;fi'dm tape is,;‘,fprésented. in table 1. They
were identified as Mucor sp. R, Mucor sp. Ru2 = Mucor sp. Rpos,  Chlamydomucor

sp. Regn, and Rhizopus sp. Ress. il
Among these molds Mucor sp. Rgos. and Chlamydomucor: sp. Rign  haye the highest. ac-
From' microscopic’ and ‘macroscopic observations' 1t can, be seen that:In ge}lefall)o dtil;s:
molds are not septate ; with many gemmae (except Rps4) ; few or no fruiting
whitish-inncolouri: svrazsy @ cwollol ee of nobiniegoig o4s] Vo myigIRIg MO ban
' Aspergillus' sp-» Pe"'ﬁlfl:‘e‘se
unication, ' unpublished). "
microorganisms were active in alcoholic and ‘acid fermentation, ' and 'some oA
have 'saccharifying activity.”” = 1150] NPT IEPAL I sl ST
1 e qoiteduoni 2 b bedol

GIa ) { . . & ¢ » 5\ nele
ks ! ‘ ’ . .3 i ¢ s X g " - { ! Ja
iy o } L Hurtg {11014 (if) 28] is »
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Tablenghy Mqrphology "of amylolytic molds ‘op - i

. . Iungo sprout,‘extraqt..agar.

[e——

Jsolates-

Refo |
(Bogor)

RJ2 <
(Surakarta)

Rgos
(Bondowoso)

RBgﬂ
(Bandung)

Part of Mold; in micron,

ﬂk

—_—

L SpOrangia s 8'6 - 10.4 !g'_.: SR Y:

Sporangia : 6.7 - 9.3

, Sporangiophore - very long . iviolin T

~Genus

11490 v i
Jabs U] as {
,).‘!.p']. 1]

Sporangiophore : 9472 . ".M“C" Sp.
Gemmae : 14.0 - 2"5,2- : 4 J

Hyphae : 10.0 - 125

Rhizoid : None

Colour : White ~ vl iiila

Soorangiophore : 49.2 - 93,0 1y, Mucor sp.
Gemmae : 6.5 - 10.0 Yy

Hyphae : 6.0 - 8.0 |
Rhizoid : None ' Jo5wz

Colour : White

Sporangia : 8.6 - 10.6 1l Y Mucor - sp.
Sporangiophore : 50.7 - 120.0
Gemmae : 13.5 - 20.0 to e
. 18.5 - 39.6 R
Rhizoid : None N
Hyphae : 12.0 - 145
Colour : White

Sporangia : None | thamydomucor Sp. .
Sporangiophore : None N et
Gemmae : 14.5 - 20.7 e NQEIRE :
Hyphae : 115 - 150 yont sigolonsgro 1
Rhizoid : None 3201 Ronewils? = |
Colour : White

i sp.
Sporangia : 120 - 140. R’waP_lfS .P

up to 1.3 S piy nue) otk

_ ,  DVERER BERS, S0 o
 'Gemmae : None e J

Hyphae : 7.5 - 104 =

Colour  + greyish white- .ty |
" Rhizoid “: many. -~ . T
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Table 2 «« Amylolytic’ and’ aleohol ‘forming ‘ability 14,
of amylolytic’' molds of tape.*)

I —— —
e __——f . o i \
Saccharifying activity Al
T ¢ teil - Q.0 . HETY ..,)': co
Isolates S I P3¢ - H I T ‘4,;?:‘;I¥I’,J’ -l fofmati(,n-.’
— AN 0.0 . »u‘\”/i‘ \
snovl :  bioxidg
R slightly ++ 93 id' N : ‘;:z:,z';o ) —
o sweet - :
RJZ b fsa"llv[:eyt ’ ;;fr -+++~ G701 1\1 (‘r‘,. 5:)2 'i' '
R 303 sweet ++ + ' 8'0‘ =+
RBgﬂ -2 wontd yery: sweet +‘+ _lL c.8 & BiD 10'9 o
).0S £t 1 970 l[qoinanio (o
Rass slightly il R e e N1 e
sweet . ) =7
« \02 ool unid’ 01
) glutinous rice tape. sne¥ = giodaoivnsiaa? (urn
**) Iodoform reaction test, 0 - EA] ¢ siEmiat) %
I = organoleptic test. NG S e
II = Seliwanoff test. g s
= T sugar. R
G2 7ndozifi Db - 08T : sivosioqe

ol vyny - ceardani x‘ . 25
8ar1icT he growth of amylolytic molds were affected by several kind of spices Sl

e P : : elective I
hibitiongl:fgf:;t?nga:)lghers (see table 3 and 4). Among the spices, garlic had a y it

¢ did not inhibit the growth of amylolytic_molds, but geeat igopts

f,?},ch?e ﬁngth of Aspergillus niger and ,gBa'cillits_"‘subti)lIis. y, The fast growing eaf}fl to be

understo gwe}\l/er, hes 2aly slightly inhibited by garlic, From these facts It lsesiratb]e e
Croorganio that the addition of garlic in ra gi preparation will reduce uf

Sms that will affect the growth of amylolytic molds (see table
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Table 3 The inhibiti Z
o amh;b;tl(?n effect of gatlic and 'ginger' on rthe grais

ylolytic  molds and'‘othet piix Ber’ on 'the growth i

! other’microorganismg #) ot 1 ’

— VIRYE 1O L 1] P mS.~)";‘ '-‘" d

f — i 27003 oo 1 (&

mount © Kind i bl B -

extract Reio Ry2 R - Mlcroorgams},ns ' o
. il begss ~ROITRRINITN

ml Bo3  Rpgy  Rpg, R. ory- . A, ni- § B 4

m L Auti- S, cere-. B, syb-

E zae ger visine  tilis,

. *
Garlic**) e

0.0 — —  CHLIROMA sqey dgsd @ sldgt

0.1 : e m— - — R ,»,;+,,__ + —

002 [_. - «“ - - . ) “'_> R ) - v - ":'_" e — o
aci) i TP noimnimainot o aobizoqing= i f-*-+

0.4 ' - —_ Loaend -+ '\‘,"'? aF + 4 1'\' i+

++

-~ e

-

_— —

|

+
-+
+

Ginge["‘) T oo U X L:AS SRS )
0.0 — L — =F9We (13 i _ Zel:AL:SRS 1
0.1 ++ 4+ + j 90z 4+ O 4 PHSRAE RS 1
0z t++ 4+ 4 dwmm 4420 FAASHEL I_
04  ++ 3F+ e ik 4+ + +++ = =
06 t+ T+ doln geede FF -+ T+ ¢ —  geduM—
*) cup method. vLidgilz
**) extract of garlic was prepared from 2 g of garlic per 10 ml of water.
***) extract of ginger was prepared from 5 g of ginger per 10 ml of water.
Aqe3 @it euonijuly

Notes :
+ inhibition zone 2 - 3 mm.
+ -+ inhibition zone 3 - 5 mm. ‘
44+ inhibition zone more than 5 mm. © 2330y
— no inhibition. P ne tonu o 2 lo $oe1I%s OB &

1916 {ir €8 19Q 2638Y 3 0 326 ) On

" Tabl¢'4 ' The" inhibition effect of “séveral “spices ™ s .
on the growth of amylolytic molds ‘and- " 07 TS 3
other microorganisms 2l WL |

e
Kind of Microorganisms
s )
“Ryiory->V AL nilillS. cere-'" B. sitb-
1 zae hosliger's visiae ol tilis.”
o [Py, PR | 1

Kind and
extract . 'Reo Ry ‘Rpoz RBQ'J;{ o St

ey v

: 1
ln Inl 1 Vil Jis 16 LAY
N ]
i - e : ,_.—.——--'—-"—""- LIRS : .
—_—T " o S Nt 4 14 18 aard 2]

Ka 1 ‘ ’ ] T e LT 29 HE 211 E ’

puagal) ati | imi rred ] =334 oyfl— 2L | . o . L N ~ ar hsnotdo i

‘ ‘= v T Al O DA e Jh
JiobV I {
il Il i

: ot . ) oy V1ol J1iead “
- 4 1o et 3Tz Ol LT e JNETEA0D
’ topt it JHALidp 2 '

Lengkuas?) + 4 ' 0 sl oF o1 10 |
- |

0.2 _ _ .
Clove 3 4 + + -+ - )
0.2 A THOVEDA _ _ _
/AR AN ;

Peppe[ 4) — — — , R

i An y ) 2analyd 100 0s S
i 0,2 » . ) C s et il S - N O R ECA G,
\)x."w;”ug. M oy shuit a2 I!U(COﬂtlnue )
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; e r
) 4 g o fapuss 2 10 P G e ,
) 5gof lingkuas Pei ig | of water. :
of clove
3 i g ot pepper  per 10 nt 'of water.
*) showed stimulation of growth ‘
" Notes": ‘same as table 3. 1 ;-4‘
Table 5 Ragi tape preparation.
" Ragi iti : inati f - 0 sugar -
'R Composition of Contamination Taste* ) %
. a_g# mgip s in tape ) - 1n tape
1 25R:2A:13X 0 sweet 5.5 (-
I 25R:1A:14X 0 very sweet 8.6
!t 25R:3A:12W 10 - sweet ..3.0 - X
IV 25R:2A:13W . 25 - - sweet, : -
. e ok s slightly sour 28 -+ b
~-Market 2 —_ sweet, alco- ¢.l}
e ~holic and e e ~
slightly sour 50  Dbodsm qu
fi -A - ‘. -~ R "" “ : ! ’ Jr’w" ,’ .

*) glutinous rice tape.

Notes :
1. A is an extract of

2. X is a solution consisted of dextrose 15,g, mungo sprout- extract 1

5 g garlic per 25 ml of water.
) 00 ml, and the pH W&

adjusted to 4,5 - 5 with 2 NHCL.

3. W is water.
4. R is rice flour,

Ginger: di . ihi o
P;?)gg dl:gwlz?'te:r-mshtliblt 1Muéor sp. Ragnn ., Saccharomyces cerevisiae
r, ever, stimulated the growth of all microorganisms especially Bacillus $

From these inations i
examinations it seems, that certain spices act as agents tha

Ilus subtilts-
ubtilis.

. e
1

and Baci

¢ inhibit
in

development - ; .

functic?ned aso:iE s(:ig:‘gge mlcccl{oorganisms_ Thus -the rice flour-spices mIX' jsms-

By knowing the exact chén edium for amylolytic, alcoholic and acid forming miCl‘OO‘g"""-n a
mical constituents of the spices it is then possible t0 obeal

constant quality ot ragi.

The _author wishes to ex
constructive comments  and
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