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Decrease in Intrinsic Objectionable Odors and Change of
Gastrodin Contents in Lactic acid Treated Gastrodia elate Blume

Young-Nam Chang' and Byung-Yong Ahn"

'Department of Oriental Medicine Resources, Chonbuk National University
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Abstract This study was carried out to decrease intrinsic objectionable odor, bitter and fishy taste and change the
biobeneficial components (gastrodin and p-hydroxybenzyl alcohol) of Gastrodia elate Blume. First of all, Gastrodia
elata Blume. was dipped in the rice-washed water and rice-bran solution fermented with Lactobacillus brevis and
Lactobacillus plantarum. The objectionable odor, bitter and fishy taste were decreased considerably with the treatments.
Gastrodia elata Blume. was also dipped in organic acids (10 different varieties). The result showed that the most
effective treatment to reduce objectionable odor, bitter and fishy taste of Gastrodia elata Blume. was treated with 1.0%
lactic acid. Eleven different kinds of volatile components such as acetaldehyde, formic acid ethyl ester, acetic acid ethyl
ester, 4-methylphenol and 3-hydroxy-2-butanone were separated from Gastrodia elata Blume when treated with or
without 1.0% lactic acid. 4-Methylphenol, which is an objectionable odor in Gastrodia elata Blume, decreased with the
treatment of lactic acid. While the contents of gastrodin and p-hydroxybenzyl alcohol in Gastrodia elata Blume.
increased by 20% when dipped in 1.0% lactic acid solution for 24 hours and steamed at 98°C for 4 hours.
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[Table 1] Sensory evaluation of Gastrodia elata Blume.
dipped in rice water and the rice-bran solution
fermented with Lactobacillus

Sensory propertiesl)

T Raw Dried
reatments Bitter Fishy Sewage  Sewage
taste taste odor odor
Control 45042  47+02" 4303 2.9+04"
Rice water  2.8+0.5" 1.7+04" 2.4+02" 2.1x0.3"
RSFL? 0.8+04°  0.9+03° 1.0+0.3° 1.1+0.2°

Values are mean+SD of fifteen sensory panel.

USensory properties of better taste, fishy taste and sewage
odor: 1 weak, 5 very strong.

*Different superscriptive letters in a column indicate
significant difference among samples at p<0.05 level by
Duncan's multiple range test.

PRSFL : Rice-bran solution fermented with Lactobacillus
brevis KCCM 41028 and Lactobacillus plantarum KCTC
3104.

3.2 RII1LMZ olget =N Hote| 7|8 = EAL
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o =95 s Aray) Zibta s $o] thoftt

formic acid®] & 5%29] &7])ako] zF 0.106, 0.158,
0.216, 0.11, 1.342 mg/mLo] F-Gxo] glgon], 1%
formic acid7} 7% @Wol] d-8-xlo] Qllt} o] BT E
3hA AP Sl o] ol o) o
ubRo g A G4k 58 Zste] F 105 F(citric

acid, oxalic acid, malic acid, tartaric acid, succinic acid,

phytic acid, lactic acid, acetic acid, fumaric acid, formic
acid)©] §7IARE 05% AZsto] 24MZHE HlS
AAFE & 208, kY, EFF 0l gt IsEIHE Al
sigon, 1 Az = 33} Pk

[# 2] A=Y {74t 3k
[Table 2] The contents of organic acid of rice-washed

water
. . Contents . . Contents
Organic acid (mg/mL) Organic acid (mg/mL)
oxalic acid 0.106+£0.024 shikimic acid -
citric acid 0.158+0.013  lactic acid 0.110+0.027
tartaric acid - formic acid 1.342+0.045
malic acid 0.216+0.019  acetic acid -
succinic acid - fumaric acid -
Total 1.932 mg/mL
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[Table 3] Sensory evaluation

EAZ @] A
F ARl Aolel dhetel 124 4
905, 1 sk 5 59} ek Aol

Ay}
JxLo] 1

Hote] psg7t
of Gastrodia elata dipped in 0.5% organic acid

+ L,1'-oxybis-ethane, acetaldehyde, formic acid ethyl
ester, p-hydroperoxy diethyl ether, butanal 5-2] 11%2]
3|y S| AR, ARE Al 7250] )RS &
A AR Aot 1ERe] PR Bt ofF
p-hydroperoxy diethyl ether, butanal, 4-methylphenol,
(3-Methyloxirane-2-yl)-methanol-> AJHulol| A HEE A
o} Azdute}t dikA e vt Me AEEHA itk
AHFA © & butanal-> & HAIE UERH ™, 4-methylphenol-S-
p-cresol 2-& pig odorz} 3}

of HXy 24 FolA YEite YAE dEA
=t ol S0l Hupol A Yeht= B39 =
Helolztar HtEnh 53] Lee S{16]2 *§i4u}i%:'—1fl
Z 39%9Y AEE FERlEglen, AdutelAe § 25%
9] AAi-g 2RIsk=T o5 p-cresol?] B2 Hlé’fol A
Hupe} Hvtol| A 22k 1433 0.5282 ZF4adhs YEy

Organic acid

Sensory properties’

Raw Dried
©.5%) Bitter taste Fishy taste Sewage odor Sewage odor
y g 2
Water 4.2+0.8 4.5+0.7 4.6+0.4 2.7+0.6
Citric acid 2.5+0.4 2.6+0.2 2.1+0.2 2.0+0.3
Oxalic acid 2.4+0.3 2.6+0.4 2.7+0.4 2.2+0.5
Malic acid 2.4+0.4 3.1£0.4 3.1+£0.6 2.3£0.3
Tartaric acid 2.9+0.6 2.6+0.7 2.8+0.4 2.6+0.3
Succinic acid 2.6+0.2 2.6+0.4 2.2+0.3 2.2+0.4
Phytic acid 3.1+0.3 2.6+0.3 2.8+0.7 2.4+0.5
Lactic acid 1.8+0.2 1.6+0.3 1.7+0.3 1.6%0.5
Acetic acid 2.0£0.5 2.1+£0.2 2.0+0.4 1.8+0.2
Fumaric acid 2.7+0.4 3.1+0.4 2.4+0.5 2.6+0.4
Formic acid 2.6+0.3 2.7+0.4 2.3+0.3 2.3+0.5
Values are mean=SD of ten sensory panel.
1)Sensory properties of better taste, fishy taste and sewage odor: 1 weak, 5 very strong.
[E 4] 24k YA Ante] g7}
[Table 4] Sensory evaluation of submerged Gastrodia elata in lactic acid
Lactic Sensory properties” :
acid(%) : : Raw Dried
Bitter taste Fishy odor Sewage odor Sour taste Sewage odor Sour taste
Control 7.7+0.87 7.4%1.2% 7.9%0.8* 1.240.4* 5.6£0.4° 1.2+1.0°
0.5 2.3+0.7% 2.1:0.5% 3.520.5" 3.920.8" 3.3:1.0" 3.8+0.9°
1.0 1.4+0.4™% 1.3+0.4°* 2.1+0.6™* 5.520.8° 2.4%1.4%% 5.3+1.4°
L5 1.0+0.0°* 1.0£0.0°* 1.4£0.5°% 7.4£02% 1.2+0.8° 7.6£0.8%
2.0 1.0+0.0°* 1.0£0.0°* 1.2+04°* 8.2+0.4% 1.0+0.0°* 9.0£0.2%

DTaste of better taste, fishy taste and sewage odor: 1 nothing, 10 very strong.
?Values are mean + S.D.
PValues within the same column with different superscripts are significantly different between groups at p<0.05 by Duncan’s
multiple range test.
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[Table 5] Volatile flavor constituents identified in Gastrodia elata of fresh, dried and dipped in 1.0% lactic acid

Run time Sample (unit: peak area %)

No. . C d:

© (min) ormpouncs Row Dried Lactic acid

1 3.743 1,1’-Oxybis-ethane 2.387 24.684

2 4.011 Acetaldehyde 3.676 4.511 3.674

3 4.752 Formic acid, ethyl ester 1.606 2.495 1.884

4 5.440 Acetic acid, ethyl ester 7.381 8.158 6.470

5 6.189 Ethanol 11.497 2.880 2.388

6 7.405 Methoxy-methyl-oxirane - 1.281 -

7 7.488 p-Hydroperoxy diethyl ether 0.418 - -

8 8.752 (3-Methyl-oxiran-2-yl)-methanol 0.003 - -

9 10.734 Butanal 0.158 - -

10 21.483 Acetic acid 4.143 0.384 3.965

11 23.959 3-Hydroxy-2-butanone 63.640 78.997 56.934

12 37.110 4-Methyl-phenol 3.992 0.926 -
of, ¥ AT} ulws) B uf poresolo] Aok BAHY B4 BHFORA HA FANNE & > U, A
F10101S WA Qlek. ey SEORE HtY  HOR gastodine AUME FAGIORA FFES &Y
CRRR Aol Mk A% 8] ueh Fasts AFE 5 UrhL shgont SN hE 1 gepsit
UEH AL, B3 7] B3bdel7] gl Huke] 23 3 v glSlch SHHoRE 2 ATl JlojA S 2=
A 9N o desel goils Ao et & o2 g, olF urf e gl F4o
a2jal 2 el A E4E FTIdEol 11 o= Lee  gastrodine A S2ASE ARRE ©Sete] B =
S11613 Blae off vl HE& 4= Lo, l% F714w 2 gastrodine®] S HERd o= ghekEw] ofof of
o] F&of 712l g Aoz wokEn, olo) gt A5 3 At Ay ojop & Aoz Atk

Sl wjebd Aze
A7k Zute]] tiste] FApATE
2 gaqeel geke 24sigon], 1 Ak a9 |

A A $AIZE B9k FASH
< B¢ gastfodme e 474 ppmE, FAHA T E 5K
RISHE %9 363 ppm eI, 124071 FA151
Z}7} 588 ppmi} 500 ppm LERASATE 1]
BAZE ESE SASIAE A 217 583 ppmth 597
ppmE YERW A {ARSHTE EFF p-hydroxybenzyl
alcohol&] ol QlojAl= 1.0% ZAbA]e] Ale} 2134
&< o 27} 724 ppm3} 634 ppme WERY 7Y F359]
ol ERRLO, §47E FARA o 22 542 ppmatt
492 ppme UER EAAIH0] Aol A5 B AT
ST oleldt AR m|Ro] & uf Hupe] 24 A
£ 3}9S 3¢ gastrodind} p-hydroxybenzyl alcohol2] =
& 88 PY A7IE 402 Wk, 53] 34k 4
Al gastrodin E3|EAE Kot wa] B3} Al7]= A
o2 #otEch 3t %Z]—/\VI-O]] u}Z gastrodine $F H

ki

i

800

600

400

Contents(ppm)

—#—Gastrodin(lactic acid)
—#-p-Hydroxybenzy alcohol{lactic acid)
—+—Gastrodin(water;
—*—p-Hydroxylbenzyl alcohol(water)

200

0 4 8 12 18 24
Time(hr)

[38] 1] 1% ZArN T} 25 500f HA|SE Hule] gastrodin
3} p-hydroxylbenzyl alcohol®] $}eFx}ol.
[Fig. 1] The difference of gastrodin and p-hydroxylbenzyl

alcohol of Gastrodia elata Blume. dipped in 1%
lactic acid and distilled water.
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E /\f—)—i "ﬂ'\_%q’
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