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Abstract

B F I A

The purpose of this study was to investigate the differences in proximate composition, free sugars,
organic acids, fatty acids, amino acids, mineral components, hunter color values and calory values between
freeze dried and steam dried Gastrodia elata Blume. Crude fat and crude fiber decreased during manu—
facture of steam dried Gastrodia elata Blume. The contents of sugars in steam dried Gastrodia elata Blume
decreased during manufacture than that of freeze dried Gastrodia elata Blume. The contents of malic
acid, oxalic acid, a—ketoglutaric acid, malonic acid and succinic acid in freeze dried were similar to those
in steam dried Gastrodia elata Blume. Citric acid decreased in steam dried Gastrodia elata Blume. The
contents of linoleic acid, palmitic acid and oleic acid in freeze dried were similar to those in steam dried
Gastrodia elata Blume. The contents of free amino acids in steam dried Gastrodia elata Blume decreased
during manufacture. The mineral component contents of the Gastrodia elata Blume were greater in the
order of Mn<Na<Ca<Mg<P<K. Steam dried Gastrodia elata Blume showed higher Hunter parameter
a, b and 4E value and lower L value than freeze dried one.
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Zzgygod 2% . B33l9 sodium sulfateZ B
Al 71 3 40°Coll 4] 233} - 5 A1A GLC(5890 series, Hew-
lett Packard, USA)Z #4133t #4272 Supelco
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2% 9} detector?] FIDY 2%+ 242t 100°Ce} 240°CE
3l ). Carrier gase No B ARgdtolon] faF2 1.0cc/
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Table 1. Contents of chemical components in the freeze dried and steam dried Gastrodia elata Blume (Unit: %)
General . Crude Crude N-Free Total Reducing LD
composition Moisture protein Crude fat Ash fiber extract sugar sugar Carorie
Freeze dried 3.05 547 1.51 3.06 3.01 86.91 64.28 9.15 392.05
Steam dried 6.01 5.56 0.61 3.30 2.64 84.53 64.11 9.07 381.99

PUnit are Kcal/100g.

A-30, DS-15 Data stantion, USA)Z #2439 =1, o]
o) AbE-3F 7 Bl A BEE-9-L Sigmarle] £FF
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monounsaturated fatty acids(MFA)7} 7.23%, o152 3}
o] 27) o4+l polyunsaturated fatty acids(PUFA)7}
61.71%H o, 22A R Avk= SFA7} 26.30%, MFA
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Table 2. The amount of free sugars in the freeze dried
and steam dried Gastrodia elata Blume

(Unit: %)
Free sugars Freeze dried Steam dried
Rhamnose 0.18 0.14
Xylose 0.02 0.01
Fructose 5.09 488
Glucose 467 3.26
Sucrose 7.01 6.99
Maltose 0.32 0.31
Total 17.29 1559

Table 3. The amount of organic acids in the freeze dried
and steam dried Gastrodia elata Blume

(Unit: %)
Organic acids Freeze dried Steam dried
Oxalic acid 0.52 0.32
Malonic acid 0.07 0.01
Succinic agid 0.05 0.07
Malic acid 151 1.61
a-Ketoglutaric acid 0.20 0.23
Citric acid 14.75 10.18
Total 1710 | 1242




Table 4. Composition of fatty acids in the freeze dried and

steam dried Gastrodia elata Blume  (Unit: %)
Organic acids Freeze Stgam
dried dried
Lauric acid 0.19 0.18
Myristic acid 0.55 0.59
Palmitic acid 24.40 19.44
Palmitoleic acid Tr" 173
Stearic acid 2.35 2.34
QOleic acid 5.67 4.88
Linoleic acid 5821 60.42
Linolenic acid 3.50 4.94
Arachidic acid 0.50 0.62
Eicosenoic acid 0.57 0.34
Behenic acid 1.85 194
Docosenoic acid 0.20 0.58
Lignoceric acid 1.22 1.19
Tetracosenoic acid 0.79 0.81
Total 100 100
Saturated fatty acid(SFA) 31.06 26.30
Monounsaturated fatty acid(MFA) 7.23 8.34
Polyunsaturated fatty acid(PUFA) 61.71 65.36

1
'Trace

%2 7}AF Wk, 1 th-2 palmitic acid 19.44% 2 v}e}l
yte}. o1& linoleic acid 67.09%, palmitic acid 8.26%, oleic
acid 7.53% % linolenic acid 5.66%%] =49} 2| whit &

(26,263 A2l vlz=shodrt.

Felofo| kel Hist

EAAZ Arte} FabAz vt ofn| it FeE of
o)A 2HEE-A 71 2 343 A Table 59 2o} &
olwl i Alel thiF Hpolmi Al gk v WM FHAAR
vl 272.6mg%, A7 Z AvhE 41.8mg%E el
o} 2A4Azx Aulell 743} gho] ¥ i oAl
£ hydroxyproline®] 3, - ©}-&-& phoshoethanolamine,
glutamic acid £ 2.2 3432 9212, phosphoserine
o] 7}ak A A gHf-E ot stk FA 2 Hutel] 744 @]
F-4-5o] )& ofnlAk-S ureadl 2, 7 th-&-2 aspartic
acid, serine =0 it} A vtE F53tE HA oA -2
obm| = 4ke] gHeko] Zha sl £, A& vtz T2
Az Avtel vl opwmliate] el HE 153% A=
ZFAaH Ao o)y FAZE B4 Fell maillard reaction
uh-g-0] Z21% o] u}2} hydroxyproline®} 72 ofn] =4t
771 2 sab-gol 2 uEe] kg o2 Fafo] ZhA

AFFERFEAR )
714 L& Kol 5247 % Av} 1,095.43mg%, FAHAZE
o} 855.19mg% 2 7H3 A Ve, o o8 P, M

TAZE Avts FAZ Aok ¥ E T2 4
4% 23 Table 65 2eh. F
Gl

e}
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Contents of free amino acids in freeze dried and

(Unit: mg%)

Amino acids Freeze dried Steam dried
Phosphoserine T 34
Phoshoethanolamine 47 Tr
Urea 9.7 8.2
Aspartic acid 179 7.8
Hydroxyproline 65.8 Tr
Threonine 33 14
Serine 135 6.6
Asparagine 13.8 0.3
Glutamic acid 38.2 0.3
Sarcosine 2.0 Tr
Proline 42 Tr
Glycine 9.0 38
Alanine 156 43
Valine 5.1 Tr
Cystine 51 Tr
Isoleucine 29 Tr
Leucine 2.9 Tr
Tyrosine 4.2 04
B-Alanine 20 0.3
Phenylalanine 4.1 Tr
Ornithine 31 1.1
Lysine 3.1 2.4
Histidine 2.4 15
Total 272.6 41.8
Total EAA” 23.8 5.3

"Trace amount(<0.1%)
PEssential amino acid(Thr+ Val+Met+Ile+Leu+Phe +
Lys+His)

Table 6. Contents of mineral components in the freeze
dried and steam dried Gastrodia elata Blume
(Unit: mg%)

Contents
Elements
Freeze dried Steam dried
Mn 3.50 261
Fe 1.40 173
Zn 167 1.48
Cu 4.30Y 3.49"
Cd 0.04" 0.03"
Pb 0.55" 0.27"
Co 067" 0.60"
Cr 412" ND?
P 89.46 84.82
Al 5.20 432
Ca 7361 57.01
K 1,095.43 855.19
Na 478 433
Mg 80.52 63.12
As 053 113
Uopm

?Not detected.

2 Ca s=elsieh. Chung Ji(l7)E SAFA 2 AvtellA K,
P, Ca, Na, Mg ¥ Fe £2.2 #45] ootz sty o,
K, P, Ca, Mg, Na ¥ Fe €22 o] oty & A
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Table 7. Hunter color values in Gastrodia elata Blume

Treatment Hunter color values
condition L a b AEY

Freeze dried 98.26 -031 + 483 512

Steam dried 64.18 +971  +2766 4627

YOverall color difference.

¥ A¥A 5= Kim 5(15)°] $2A2 A=bel A maugh
A9} fAbshA vebd oo, Al 5 7lE FU1 4SS &
F grE

Mo wis}

FAAZ Avle} 22 Avie] AEE AzAR 2
A}gt A= Table 73 2o},
Heupel| vlaf Lgto] ¥kt a, b2 A vehydeh. o]
AL SAAZE AvtE 25 of Lol #A4E 7, a, b3t
o] Z7tEo] AHubyg <l MA(JE)Y] w2 A 243 vt
o] Ho] AYHN-Z S & 5 sl ol = AxA Yehd
dale 2 Kwon S(27)8 A3} dx]stglch

rje ole

(@] ok
p g =

2ol 2 Aol Foh= vt bz 55
o} oheba B el FRAE Avket A2 A

ohe] B}ot4 B8 B4 st Aoke) FEA 7| 2ARE o]
F317] Asted YA, 39, BAD, F29, F14,

AL, Fobelmal, T714% 3 4w WEE ¥As)
oAch #23} ZAL o2 Aol & ehigl ot 29

WA 3, aEla 24 L A vkstded, &
FE FAAZE Avlr} 64.28%,; FAAZ Anpr} 64.11%,
3 -2 9.15%, 9.07% 2 A 9] frAbslgoh =g
£ 248 A3 392.050 % 381.99 kcal/100g-2 ViR
. T2 G2 e sucrose, fructose, glucose®A4] 93%
A= E AR stg o, TAAxE Avbrl AR Hotel
u] 5] v gafe] At F2 f7]4Ee 2 citric acid
9} malic acidg =4, 243 AvlE 95.09%, 21712
Huk= 94.93% 5 AR &gk a2, 71E §o)4ke) §F
22 A9 ¥sdtgl oy, FA4A& Avte citric acid7}
1476% 2 A SRRz Anhe] 10.18%X o} ko] otrh
it o 2 FAZAZ Avtd A 71 we] il sle
A B-2- linoleic acid 58.21%°] 9, 72 t}-4--& palmitic acid
24.40%°] 1L, lauric acid”} 0.19% 2 71#& H g}t 24
Z FHulol| A & linoleic acid7} 60.42% 2 714 &k,

$-& palmitic acid 19.44% 2 Jelydet 5243 Ant
o 1A el &5 o1 3+ ©}9| =4k hydroxyproline
o)1, 71 t}-&-2 phoshoethanolamine, glutamic acid 2.
2 &hstm dgd ot Exx Avks urea’t M8 B

2 @ W
Loﬁ,_“il“
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A - ol F -
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o] &f-=o] ¢Jgl a1, 7 o} aspartic acid, serine <=°]
Aot F71AEL Kol 243 % vt 1,095.43mg%, A}
AZ Avl 855.19mg% & 7+ A Jebyta, 2 ohe-e
P, Mg ¥ Ca ¢ollch. A g A A7 5244z A
whis Z2pA & Avkol w3l Lake] =3ty a, b2 ¢
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