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ABSTRACT: To provide a basis for the variation of fruit bodies of winter mushroom (Flammulina velutipes), the organic acid composition
of its fruit bodies was investigated with several varieties of winter mushroom indifferent temperature and storage period. In the fruit
bodies of winter mushroom, a total of 10 organic acids including acetic acid, butyric acid, citric acid, fumaric acid, DL-isocitric acid,
L(+)lactic acid, D-malic acid, propionic acid, succinic acid, and D-tartaric acid were detected. In the most of the winter mushroom, acetic
acid was the main organic acid component and fumaric acid was the least included component. Acetic acid, which is a mono-carboxyl
group of organic acid, is contained in different levels according to different varieties and different storage temperature. Butyric acid

is extremely variable in its quantity, depending on variety and different storage temperature. In contrast, fumaric acid, which is a di-

carboxyl group of organic acid, decreased in its quantity during storage with 1.5 mg/g. Especially, ASI 4149, 4166 varieties tend to differ

in their quantity. Besides, malic acid is extremely variable in its quantity according to variety and storage temperature. Citric acid, a

tri-carboxyl group of organic acid, increased in its quantity according to storage period, which enables us to efficiently manage storage

period. Isocitric acid is also extremely variable in its quantity according to variety, storage temperature and storage period.
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acid, &0+ fumaric acid7} 53| Wthal o9 1(F &,
1988), EILHA L] {714 FAAOll= 0.8~3.1%, Hiol

= 1.4~1.5%%} ko= 2.7~2.9%7} E-3E51%H 31, AL
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T} (Yoshida 5. 1987)
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Table 1. Tested variety and strains
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2 & 2SS AFZAEPE film)2t AF2H7
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S48 A flal Tdnith AlRE FISHITH
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HPLCO| ost {7|4t 2

79 7o Wejx B4 Pl B S FA%
T A REA7)Z 2a5te] powder FEJQ] A RE ATt
ZAAZ BUA| R 0.5g+= shaking incubatorol| 4] 48A]| 7+
o 85% EtOH 25meef] F+&3+ & fEe|stal A5 1
méE F3 speed—vaccum (Hanil, KR/AUTOSPIN 4080C)
O 2 FE5% ok 32 SF4 200wl B-3lfsk Tt o] £
< 0.0085N H,SO, 800utE &3sto] 2k 412 & 4lEe]
3t Tf2 ASHE FAM| o F &l syringe filter(Whatman
PVDF syringe filter 13mm, 0.3um)= o¥}5}6] HPLC 4]
O] ANm2 AME-SFRIT

S714F B of 0] 8% HPLCO] 418 Waters 515 HPLC
pump, Waters 717plus auto—sampler, Waters 486 Tunable
Absorbance detector, Empower pro software $t}. 71
Ak Grace Prevail Organic Acid 5 ¢ (150X 4.6mm) 418
columng AHE-8e] H-2]519 0, o] 5/ 25mM Potas—
sium phosphate(pH=2.5) -§-8-& A3}t Al 2= 10ul
£ ARSIFAL HE7]+= UV detector(A =210mm, 25C)&
AR5 TH Table 2).

Color of pilus Number of strains Name Color of pilus Number of strains Name
ASI 4021 Paengi—1 ASI 4065 —
AS| 4031 Paengi—2 ASI 4103 —
White line Brown line
AS| 4153 Baengno ASI 4149 —
ASI 4166 Paengi(Jinju) AS| 4151 Galmoe

Table 2. Analysis condition of HPLC for organic acid

Instrument : Waters 515 HPLC pump, Waters 717plus auto—sampler
Column : Grace Prevail Organic Acid 5¢ (150 X 4.6 mm)

Mobile phase 25 mM Potassium Phosphate (pH=2.5)

Detection : Waters 486 Tunable Absorbance detector (A =210 nm)
Flow rate 1 ml/min (isocratic mode)

Injection volume 10w

Oven temperature 125T

Software : Empower pro.
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Fig. 1. Spectrum of standard organic acid.

oAl AR A 2 A7 7 kel A E = 714k
WIS glst7] 9lske] A=t EE-8H 9] spectrum= H]
5he] Fig, 13} 0] acetic acid, butyric acid, citric acid,
fumaric acid, DL—isocitric acid, L(+) lactic acid, D-malic
acid, propionic acid, succinic acid, D—tartaric acid 5 &
10579 F714ks skl

FE2MO SupelcoAl?] Organic Acids kitE ARESF S
M, 71 WAL AA o] 23 0 Q= F 10579 R hk=
ARESEITE, F714F 82 33} ol 88lAlA 2t
Sy EEENS 2A5te] HPLC 241 AAI8kIL peak
aroas e AT A4Skl Al U] £714hS Akt
o}, 10579 714kl thgk Z3k= mono—carboxyl group
@l acetic acid, butyric acid, L(+) lactic acid, propionic acid,
di—carboxyl group?] fumaric acid, D—malic acid, succinic
acid, D—tartaricacid, tri—carboxyl group?! DL-isocitric
acid, citric acid= 53} THTable 3).

Table 3. Standard curve of organic acid

3 e

22 ozt
oA XHAHI2] mono-carboxyl group §7|A
Mono—carboxyl group 714+ % Fig. 2 ¥ 33} &
o] 4T ¢t —1ColA AXSFAS W ol et f714E 5
Tt sextol7F = vebutth, thiE2] 550l 4 acetic
acid o] 7P &7 vetst e, 7 W& geke] §7]
AR propionic acid o™, AA| A S 2= fumaric acid &
ol 71 wokeh, WA Lol A acetic acid TS A2
T 4T Ae|FtE T -1 APqtol| A =& Holm, F51t
o] 714k FFe] Afol= =71 ¢kt

BFA)9 butyric acid, L(+) lactic acid $H#S A= 4T
AetEet -1 A etol|A Wekar, A= 4T A2+
A= FF 2 7Tl W2 f714F shFe] S Afo)
7} &=A) U, 71 Zof| ASI 4153 #3041 = AA7|7k
o what 714 FHko] 27}, ASI 4021 oA s &

Component Equation R2 Standard Error
Acetic acid Y =(1.32X102XX) = (4.04 X 10%) 0.9937 6.665413 X 10*
Butyric acid Y =(8.07X10XX) — (4.50X 104 0.9904 5.068368 X 10*
Citric acid Y =(2.92X102XX) - (5.86 X 10* 0.9914 1.738689 X 10°
Fumaric acid Y = (1.14X10*XX) = (5.54 X 10* 0.9999 5121327 x 10*
DL-Isocitric acid Y =(1.74X102XX) = (2.80x 10* 0.9941 8.525440 x 10*
L(+) Lactic acid Y =(2.15X102XX) = (5.04 X 10* 0.9905 1.340884 X 10°
D—-Malic acid Y = (2.42X102XX) = (7.13Xx10* 0.9869 1.779972 X 10°
Propionic acid Y =(1.63X102XX) = (7.02Xx10* 0.9974 5.289086 X 10*
Succinic acid Y = (1.69X102XX) = (2.76 X 10* 0.9942 8.233706 X 10*
D-Tartaric acid Y =(4.89X102XX) —(8.35x 10 0.9914 2.903685 x 10°
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Fig. 2. Changes of mono—carboxyl group organic acid of white line by storage period.
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Fig. 3. Changes of mono—carboxyl group organic acid of brown line by storage period.
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Fig. 4. Changes of di-carboxy!l group organic acid of white line by storage period.
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