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Quality Characteristics of Fresh Gastrodia elata according to Different Steaming Time
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Abstract

Gastrodia elata has been used in traditional Chinese medicine for treating headaches, dizziness, and convulsive illness for centuries.
G. elata has traditionally been processed by steaming or blanching to increase the content and quality of its main ingredients. This
study aimed to identify changes in physicochemical properties and active ingredients of G. elata depending on the steaming time.
Data of this study could be used to develop traditional medicine and health foods. No steaming was used as a control. Steaming
time was 5, 10, 20, 30, 60, or 120 min. The drying yield according to the steaming time ranged from 20.2% to 22.9%, with the
lowest drying yield at 120 min. As the steaming time increased, gastrodin content increased more than that in fresh G. elata due
to inhibition of [3-glucosidase enzyme activity, 4-hydroxybenzyl alcohol condensation, and parishin decomposition. Steamed G. elata
did not show higher total polyphenols, total flavonoids, or ABTS radical scavenging activities than fresh G. elata even with an increase
of steaming time. The steaming time to improve the quality of G. elata may varied depending on the size of G. elata. Thus, it
is important to set the steaming time taking these characteristics into consideration.
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& EBdjo] 248 AA|sto] gon] FIoko] Yite o
Agern BaEo] YrkLi 5 2019). Aot 58 & ZAje}
Z Sof gt 21 AFE0](Choi S 2011; Chu 5 2012;
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o FaidE Holke F5, ARG I AR AelwhEol
Z T2 A 5 Sl 3 SAE o] R AA] R
3t gastrodin®] &2 50| gastrodin. 2 H&E2] 3o}
I, W FEshA] SAVE H9 Ao 217 SEL AL
As}Elo] A o] SAHI HAxARte] ZojA]
7Hea&0°] WolA| 7] Hth(Wang 5 2018). E3F Ax &
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1. AIERIZ W Alet

Aol AHgat Huk= 20239 5Yo] HE T3 QoA
T-ABFALL, A AR AlRe SEARS] 2
2 A & YA HyshaM ARSI

Ankgrhe] F4 712 FAl wek 45100 g o]
), AFF(80 g o), TF2 (50 g o1A). 3HE(30 g ohHe=
ROl A, Al ARERE Hube FA 528~ 60.5 g(Bw
57.01), 4o] 1,145.0~1,328.5 mm(F - 1,212.0), =7 26.1~39.01
(B 309 mm)Ql FF-Z A& TH(Table 1).

A2k Folin-Ciocalteu’s phenol reagent(F9252, rutin(R5143),
gallic acid(G7384), 2.4,6-tri(2-pyridyl)-s-triazine(TPTZ; T1253),
gastrodin(PHL89324), 4-hydroxybenzyl alchol(H20806)2  Sigma-
Aldrich(St. Louis, MO, USA), 2,2’-azino-bis(3-ethyl benzo-thiazoline-
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6-sulphonicacid(ABTS; A5200)= TCI(Chuo, Tokyo, Japan) A|
Z2 AF8-519th, HPLC EA0o] AF2-SF acetonitrile, metanol,
water 0= J.T.Baker(Phillipsburg, NJ, USA)o|A 453
1, 7|6 Ake EFS AFEoLH

2. BXier

SAAIZ O] w2 Hnke] EAWSHE gotl | f|oto] ¥
T FA 57.0 g Z°] 1,212.0 mm, ¥ °] 309 mmel HAHE o]
{31t AP ®71(A4 38 cm, TB0506-03, Tosco
basic, Incheon, Korea)o]| & 3 LE Y1l Ao HEE Zo}
AR 12 kg& S8F2 & B0 £7] AFodS giE 5
AFAITHE 58, 108, 204, 30, 60%, 120822 A5t
1, 2= FAHE AR AIZPER SAGE AlEs
Y5 HAZ F 397t 5Z7XR7|(LP20, Iishin BioBase,
Seoul, Korea)2 AZ, B3t & EZUA|(500 meshy s E3}
AA BEANERE AHESHT

2

3. Olsfats BN 24

1) AZXF2

SAAIZI] T2 Auto] Axpg2 ARPEE 2 3 60T
252 AR7|(WTB binder DE/ED115, Germany)oll 4] 7 &3t
T Hute] 3 A FA ] A4 & FAE WEEE HA

st

2) pHe} S

pHOL TEE 27 5 AR 1 g & SR 10 mLe 2148}
of pH H|E|(Seven Excellence TM, Mettler Toledo, Switzerland)
o HAd G (Atago, PAL-1, Japan)E ©]-&5to] SHT

T GEL 4SS Fokdrk

3) Mz
Mt A (CM-5, Konica Minolta, Japan)S ©]-&-5}]
L(EE), adAT), bEFME)E SHotArt.

K>

=LC|
=1

FAAZ AR | o] FF4 20 nlS 7okl T Holz
3087F 23} Hste] YAIEE]7](3-16K, Sigma, Germany)2

Table 1. Appearence characteristics of the experimental sample of G. elata

Sample Weight (g)

Length (mm) Thickness (mm)

Average 57.0
Range 52.8~60.5

1,212.0 30.9
1,145.0~1,328.5 26.1~39.0
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AAEZ] (4,500 rpm, 208)5}F0] AFEH-S o 7H(5B, Adventec,
JapanyBH31 0] g 28] SHESGL o591 04 ym A
A Y& oji}sto] 314 & AN 1 mL, 5% H= 1 mL,
95% AF S mLE WX & 42 ¥ IR0l SR A 208
7k 94| ottt B33 A|(Specord, Analytikjena, Germany)E
ol getol SHEMI0 iy S, o)) HEAFHLE
E T=F(Glucose, Junsei, Japan)FNE - HZ A|R5lo] A}
&35kl

4. 24 &%

SAAIZO wE Hupe] B4 AR SARE ARE
IAIZE &t 420l A Fdet th 30 mm Fol= ddil &
E4E747|(TA-XT2 plus, Stable micro system, UK)E ©]|-&-5}
o] pre-test speed 2.0 mm/s, test speed 2.0 mm/s, post-test speed
10 mny/s, distance 15.0 mm, probe diameter 5 mm(p/5) ZZA 0
& Ag 208tE 08 ZA51dtt.

ang 5(2015)2] WS ot gsto] A4
skeloh & %Zé?ﬂi B2 A)F 2.0 2o 80% HEHS 20 mLE

== IHPOWERSONIC 520, Hwashin Tech, Korea)
2 308 FET T YAEY7IG-16K, Sigma, Germany)E
4,500 rpm, 104 P45t} A4SAS FHota, A= Y
StaPHo g ShH o &5t S-S ot ddsE
5lal 80% HEHE 5 mLof| €3A]17]1 ¥ membrane filter(0.45
um)Z ofF}sto] HPLCE EA5t9tt. E44H]= UHPLC
(Ultimate 3000, Thermo Fisher Sci., USA)S ©]-&5}91 ZH
L Eclipse XDB C18(4.6x250 mm, 5 1m), A<7]= PDA(220
nm)E ARESHAITE &= 0.1 % ZE4AF EH(A G} 0.1
% ZFAOIHEUELB &) AHESFH S ™, Gradient
272 95%(A) 9 5%(B) (0~25), 45 %(A) L 55%(B) (2~35
), 85%(A) E 15%(B) (35~505)9] H|&E 319, 852
0.8 mL/min, FYHF 10 uLZ oF{ch JE2 EFFo0z 4
FIAS A/dsto] gt

B
lle

ﬂﬂllé‘@’%k 242 Folin—Ciocalteu’s‘i':,q (Singleton &
Rossi 1965)2 A% A= 1 gl
50% gt 30 mLE ¥l 14/\]7} A2 FE50] ot
(Advantec No. 2, Japan)& ZZH 0 2 ARSI 2 &N
100 pLofl 2%(wiv) Na,CO; €8 1 mLE H7}Fsta] 3871 13
3t & 50%(w/v) Folin-Ciocalteu’s reagent 100 pLE #7}s}o] Wt
SHZ 307 A2 YAGE & upo|AEEHo|E 2T (Epoch2,
Biotek, Winooski, Vermont, USA)Z &% (750 nm)S 7435}

o
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Aok FEE9 T £ HE FFE allic acids BEZHE
ARgoto] AFAS AT F AR 1 g T mgQ R BASHITH

7. & ZRIES0|E B2 B

% EdtR 0|t g BEAL Davis WB(1947) HHS W
Foto] SAoI AEE & Eds T £4 A=
SYSHA FE51¥T &, A= 0.1 mLo]| diethylene glycol
0.15 mLE 7}5Fo] &5k 1 N NaOH &N 20 uLs 7}5t
e & § 37CoA 1A 52 ¥h-8-5k0] 420 nmof A &
T 245190 AFTAL nuting EFEZ R ZHASH

1) ABTS ZiC|Z AHEN

ABTS(2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonicacid)
el 27 BHL Amao 50019 WS WFste] HA
Sttt BHARE 80% HIEhES AREote] &SIt
ABTS 7 mM -8 A3} potassium persulfate 245 mM -89-S 24
3t &, oA 12~16413F HES £ 100% OlE-&= 3]4{5}o]
E4=7F 0.70+0.027F 2 F 24T & ABTS 89 3 mLe}
A& 30 uLE E3He] 30T, 20 BHSAIA 734 nmojl A
Y2 2ok

n:[oln

2) FRAP(Ferric Reducing Antioxidant Power)

FRAP GASHI-2 HH-g-H O 2 A] 300 mM acetate buffer(pH
3.6), 40 mM @A &2 10 mM 2,4,6-tripyridyl-s-triazine
(TPTZ) 2 20 mM FeCLE F#H|3F ©3 acetate buffer,
TPTZ/40mM HCl € 2 FeCly 4L 10:1:1(vivv)2 5
o] 37°CoA 1587k ojv]ekS A|FTh A& 0.15 mLe} ojH]
U2 E FRAP A|9F 285 mLE 4o] 1587F ¥HSA]7|a
microplate reader(Power wave XS2, Biotek, USA)E Al8-5}0]
593 nmo A FFEE SYsHAT

9. SHAzZ|

Agzko] gt EAEAL XLSTAT program(Addinsoft,
Newpork, USA)S ©]-& 5}9] Duncan’s multiple range test F}'H
0 B Qo KU%E p00soIA 1L AHSA

SR T2 HESS W BN W
Auke] FAAPE 2249 B4 & AXSRL Fig 1A

o} Dt} AZH8S ZAA7H0] Wt 202-22.9%E ek
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Fig. 1. Drying yield (A), hardness and count peak (B) of G. elata according to steaming time. " Values with different
letters on bar (%) are significantly different by Duncan’s multiple range test (p<0.05). 2® Values with different capital letters

(Hardness, “©), small letters (Count peak, *) on same bar are significantly different by Duncan’s multiple range test (p<0.05).

Rom, SAAIZE 1208004 7 =kt

Anke] HEJAE &2 72 LA E 0] T3 5= 2%
7t & AR sl 2ot 66.15CE HilE o] UtkXie &
2023). vt 22 BAEBE} )= =l A4 2
U 7tho] oJsf i 5 2 AR F3E dojubA, 33Ka
3t A7t o] FolXint. ShAYE HrstA ZFESHA EHE A
2 YA BE0] FEo|E A7} Hof Al &4, iR
|49 &4, o7 9 AR A= Qs AlE o= &
S 50| ARFE0] HAaTH H= AR AZET. SAA
2ol wE Hnke] = W3k= Fig 1BRF Zom of2)3t Ak
o] e HEY St AR wet IR JPEo
o i EAR QIR WA Haet AR 90% o)
Aotz obd 2 E O] AgE o] AAadt= A7) Halk o
Qlth(Rocculi 5 2009; Guo Q 2016). T3 SAJA|7F 105 o]&

2 hEo] AYL & 4 AT, ol 54 270 Fo
U7 AeEEA A B AR date] 5} o)
o|4 FARE do] Hekslo] UrbeiA] Qof ot 4L 2
A WOt {429l GofuiA] o] ofsh AE AR &
a7 A9 o] 2o]4l A7t Hlo] Do o3t Wkt Hof 7
£9] Zra%o] A4 Roke Aoz AAEch. ek AT
PAA%+E S5 B RAY HES RS count
peak L= ZAARE F710] et ot Wil WA o
st

. SAAIZIO M2 HOp LiE $Hs
SAPAIRYO] T vkl Ui T WSke Table 29F 2t
A SRRl E Y Foe SoPt dofoy SYRES
go] FYFEZHA wAA] Fto] 5k AR Y2 UERHA

Table 2. Internal change of G. elata slice according to steaming time

Steaming

time (min) 0 > 10

20 30 60 120

Slice

Internal temp.”  20.16® 46.29° 47.63°

53.94° 53.62° 61.83°

51.24¢

Y 5 min after steaming, instrument (FT-400, CAS).

? Values with different letters in same row (“®) are significantly different by Duncan’s multiple range test (p<0.05).
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o} 34 10804 % FAREo] 23] 58E4] eot 54
50 fmefo] ot glgith. 7 208 FHE FAE An
oFo] AbetA 3L 308 ol4fo] Hlw AE Talo] o8] Ao] F
A A Aol qlgh B0 WslelTh 608 ol4fo] W
sEshA] sobEo] sl dedE BAS Lrehiglc

SRAIZION e HMot olsfets BX
ZApAro] W2 ute] o]stety FAEA
39} 2k, pH FApA|710] Z7Hge] mtet 7

24

B3}
H3}= Table
25t o 7t
IPEL FAAT| wet 527 S7Fek e o=
Aoy 7| 49| Ealet 82 9df 784 18 T
ol 371et Ao g AZteEh 3 Ante] o HIkE U
= M= SAAZE0] S719tol wet Y, Ao} o
A= Aasts AFE Yt dArks 8=
14~15%7F HEOE o]Foj A Y1 AT o ZEstH &
317} o] Foj A A| et FAPA Hnte] T2 SRRFAE et
Wt SA7F Aggol Goll|qA|7F Hnp EHIA FAHRE
o] 55 A HA} T8}t o] Fo| X HA FHA} At S U
Efffo] |Foll= G0 & WA Hohe Xie 5(2021)9] 2
o} A5kt T3 HukE HA ST A5 mm) A 25t
of 34 A - F4E ¥t 7ﬁ‘ﬂr H| A2 Frho] vl
A o] s AQlom, A S= FAF Aol I L, a, bgk
o] % Z43ttH= Choi 3(2011)9] Antole A5}
b 3 FE3o] e Hute] F4E4A Ad Pak 5
(2014)y2 $EI=FS 135 ~i7ﬂﬂo} HupH ok ~g.57qaa
A AFTF a4 4=
o A, 2ok 2 =2 ZoR l‘L' 3}@ E} Song
% 7E, BES, BLaA s}
Fg Aule] pH: 32-37, 9k
3.80~4.46 OBXE _HLLE}%\E, Aot g Ay} ehpslEo] g

4. SXIAIZH0 2 &of fEAME gl =ot st2k 85}

Auto] Q9 oFF| AL gastrodin, 4-hydroxybenzyl alcohol
olo], parshin $EA] 5 WESPES F2 T Uk
wrehA] FSAPA|ZE] WE Huko] gastrodin, 4-hydroxybenzyl
alcohol ¥ % S ZAFSE A= Table 49k 2t} SA¢
A& oAl g2 Hutel Blustiled SA A8 Sojl=
gastrodin?} 3 $HF2 57101 Al 4-hydroxybenzyllicohol $F
e Pashln ol2id AT FE 537l wt Avjo)
F 9754891 gastrodin $F2 S715}1L 4-hydroxybenzylalcohol
RS ZH20I9ITRE Puk SQO149°] A7k AASIT o
= Aut9] gastrodin®] (-glucosidase A0] ]3] 4-hydroxybenzyl
alcohol} B2 AJAJ5}al 4-hydroxybenzyl alcohol2 & A0f 9]
S}A] Y1l gastrodin© & condense FT}. E3H B-glucosidase &
& RS LT S0l Tt WA} skl BA B
go] JAE= ALoE LA Stk ol2et olfE Hute
SAAIZEO] F71etoll wet B-glucosidase B4 24 A9}
4-hydroxybenzyl alcohol®] condensation©]] 23] gastrodin o] &
7FE Ao= YRt T84 gastrodin 5712} 4-hydroxybenzyl
alcohol 7FA7F YA|5HA] Q4= ©]i= gastrodin®] A1
parishin 50| 27} £ 2|50} gastroding AH37] 1
o gzkET dxAvte] BslE e BHY 2
Hong S:(2006)2 75.78%, Kim 5(2010)2] AFoA1: 80.91%
2 waso] ok kL Z4 A o] v} 2
oA F7tstl o FAAIZEO] 6027HA] F7Hete] whet
Z7leleh F4F 10801 THAskn ol 347t A2

Table 3. Physiochemical characteristics of G. elata according to steaming time

Steaming time

(min) pH Soluble solid (°Bx) L (lightness)" a (redness) b (yellowness)
0 5.5540.05%%% 3.89+0.19¢ 69.16+1.11° - 1.6440.07° 10.64+0.67°
5 6.01+0.09 3.3340.58¢ 54.09+0.73° -2.49+0.15 8.55+0.15°
10 6.08+0.02° 5.89+0.19° 43.81+0.73° -3.07+0.07° 4.76+0.36°
20 5.98+0.06° 6.50+0.50™ 43.72+1.19° -3.3140.26" 4.45+0.03¢
30 5.98+0.03° 7.00+0.33° 4531%1.67° -3.66+0.26" 4.28+0.03¢
60 5.77+0.04° 9.00::0.33° 44.40+0.11° -3.44+0.16" 5.35+0.13¢
120 5.5140.05¢ 9.22+0.17° 43.5340.16° -3.00+0.25° 731+0.37°

Y Lightenss (L): 0 (black)~100 (white), redness (a): —80 (green)~+100 (red), Yellowness (b): =70 (blue)~+70 (yellow).

2 All values are expressed as meantS.D. of triplicate determinations.

3 Values with different letters in same column (*°) are significantly different by Duncan’s multiple range test (p<0.05).
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Table 4. Gastrodin, 4-hydroxybenzyl alcohol, and total sugar content of G. elata according to different steaming time

Steaming time (min) Gastrodin (mg/g)

4-Hydroxybenzyl alcohol (mg/g)

Total sugar (g/100 g)

0 1.35£0.0189?
5 2.5040.03°
10 2.16+0.01°
20 3.63£0.01°
30 3.54+0.02¢
60 4.81£0.02°
120 7.2240.03°

1.360.01° 33.4942.19°
0.88+0.01¢ 64.63+1.53¢
0.99+0.01° 79.36+5.78°
1.08+0.01° 80.02+0.03°
0.98+0.00° 93.02+6.05°
0.99+0.00° 96.15+1.34%
0.88+0.01¢ 77.66+1.92°

D All values are expressed as mean£S.D. of triplicate determinations.

? Values with different letters in same column (*%) are significantly different among groups by Duncan’s multiple range test (p<0.05).

A== FFo] SV AR SALETF 9 =
T =5 HH XS Uetdich A asithes Xie
5(2023)9] Hiote A5ttt Hup A7 AgEe] o
g &, AZ2 oA, 7|eHEHo] FUFo R Bajx|o] 33
gtgo] S7tsttt7t B stA AL o] Fo AW Aol
=] o] o] A wpAUrt ko] TAsHs Ao R Azt
Hot B3 SAE 5 dojuh= AR 238}, odF 7
= 2of, Az 714l 53 52 ArtY fREdEEY &
g, o, &0 IFS F= Ao Higo] Jrk(Wu 5
2022).

5. SAAIZil ME ot & E2Hs, FE2AR0=
S A Ssiay wa

Aupe] SApAZEO] e F E2|vs g Pakeked
= ST < 9= ABTS =t &7 8/d FRAP 2Helels
5743 A= Table 59 Lot SAHE 3HA] o2 Avpet v
wste] SARE Aol A EFjHE e, SRHEolE 9,

>

—_

ABTS #ttjd 2784, FRAP 282 453 o=
ZAute] Hi=31gEo] ofZ 2] E(aglycone)dt oFZ2]Eo] Fol
2YE vGA R L= UL, FAe L HEskE
9] slsttxe} ofF g Eof ZAtH T1Eol os ket
o] ZHAEAY &7 4 AthJorlong 5 2015). Aot &9
k] 2RI gastrodinS HJFA| FEfo]™ B-glucosidase] 2
3] o}ZE]E FEQl 4-hydroxybenzyl alcoholi T O.2 E]a}
A ek S Bglucosidase T4 AHelo] o) olAs)
0] 4-hydroxybenzyl alcohol $F&Fo] ZF4SlA Ht Hule] A
B T Aol 7MY &2 A& 4-hydroxybenzyl
alcoholo]™ 1 TF2-2 vanillin alcohol, vanillin® & & o}=
g 2oz A A=dl(Gao 5 2019), o] Huto
4-hydroxybenzyl alcohol A 8-9] 747} A7} e
Ao & P ETh E3F S Hvte] HE=3d-E ARk
4 o] Higt o 7HA] 21 o] ARARE Hnp
E4 At Foll Hofsh= o8 B0 &4 JAIL} 7
o oJgt ETHlE/dw A 5ol gt Ylo=E AZtE ozl

Table 5. Total polyphenol, total flavonoid content, and ABTS radical scavenging activity, FRAP of G. elata according

to steaming time

Total polyphenol

Total flavonoid

ABTS radical

Steaming time (min) (me/e) (mg/e) scavenging 1Csy (mg/mL) FRAP (mg/g)

0 4.26+0.03"? 0.24+0.01° 706.90:£0.30° 0.7340.01°

1.99+0.00° 0.18+0.00° 491.80+2.14 0.43+0.00°
10 2.57+0.02¢ 0.24+0.00° 912.39+1.89° 0.66+0.01°
20 3.0240.01° 0.26+0.01° 676.53+0.88" 0.60+0.00°
30 2.7120.02° 0.22+0.00° 634.62+1.02¢ 0.59+0.00°
60 2.7240.01¢ 0.2120.00° 641.17+2.47° 0.66£0.01°
120 2.7240.02° 0.26+0.00° 632.39+3.05¢ 0.7420.01*

D All values are expressed as mean+S.D. of triplicate determinations.

? Values with different letters in same column (*) are significantly different among groups by Duncan’s multiple range test (p<0.05).
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