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Quality evaluation of Gastrodia elata in different producing areas

WANG Cai-yun',  CHENG Zhong-jun'*,  HOU Jun’,  ZHOU Mao-chang',  WANG Yong',

XU Qing-zhu', LI Heng-gian', = ZHANG Xiang-yu', =~ RUAN Pei-jun'"

(1. Bijie Municipal Institute of Traditional Chinese Medicine, Bijie 551700, China; 2. Office of Poverty Alleviation and Development in Dafang County,
Bijie 551700, China)

ABSTRACT: AIM To evaluate the quality of Gastrodia elata in the main producing areas. METHODS 6.
elata collected in different producing areas were subjected to the determinations of the agronomic characters and
effective component content, their correlation, and comprehensive quality assessment as well. RESULTS It was
found that the most average single weight gain of G. elata was in Xuyong; the longest length, the highest gastrodin
content, and the highest total content of p-hydroxybenzyl alcohol and gastrodin in Liping; the largest average width
and the highest p-hydroxybenzyl alcohol content in Anlexi township of Hezhang county; the largest average length-
width ratio in Zhuchang county; the biggest thickness in Anlexi township of Hezhang county; the longest arrow
shoot length in Shuangying township of Hezhang county; and the largest navel diameter in Guiding county.
According to the statistics of 9 agronomic traits ( single weight, length, width and thickness, etc.), the maximal
variation coefficient was that with the navel diameter, and the minimal was with the length. Regression analysis
showed significant correlation between agronomic traits and the content of alcohol-soluble extracts instead of those of

main effective components gastrodine and p-hydroxybenzyl alcohol. There existed a negative correlation between the
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hemp width and alcohol-soluble extracts and a positive correlation between the hemp thickness, diameter of belly

button and alcohol-soluble extracts. CONCLUSION Given the statistics of agronomic characters and the content

of active constituents, G. elata in Liping county is of the best quality.

KEY WORDS: Gasirodia elata; agronomic traits; composition detection; quality evaluation; regression analysis
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Tab.1 Information of samples

' 5| Fifr it RIRAHY MK /m ZPE/(°) g/ (°)
1 TR RIE I RPN 1912.05 105. 00 27.12
2 PO 3 P T Ak B LEPN:S 1 398. 64 105. 28 27.87
3 K7 BIRAE R E A AT LRI 1 437.49 105. 60 27.17
4 B RXXAGZIEH PN/ 1912.05 105. 00 27.12
5 U4 s M T ALK B LRI 1 398. 64 105. 28 27.87
6 LG IRIES R 2214.38 104.20 26.16
7 i BOBUE A IESN/ 1 886. 84 104.91 27.13
8 LA A EH LRI 1 839.90 105. 00 27.13
9 LRXXHFKIEHE LEFN/:S 1912.05 105. 00 27.12
10 K7 B As s i TR 1 449. 64 105. 60 27.17
11 W S E B LRI 1 500. 35 107. 10 26.42
12 AR AT B PN/ 1258.24 108. 31 25. 41
13 B v B LHEFEPN 3 1564.53 107. 10 26.42
14 e BOBUGE A R 1 886. 84 104. 91 27.13
1.2 KA XEAERHE (5 111970-201702, 2 Ak

4FE 98% ) . KFEZE (5 110807-201608, 4iifiF
97% ) X HESIE A E B2 SR E R BE . S NE
higal Gl SR RA ) s HAARHRIE
Bt JKOA Ik W 4tk

1.3 LB Agilent 1260 =R AH IS (3£ H
Agilent 23 F]) .
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2.2 AR AFME 2015 AERE (P EZ
By KR IR D7k, 43R T Zorbax
SB-C i (150 mmx4.6 mm,5 wm) ; i s
0.05% H,PO,-Z 15 (97 : 3) ;KT & 1 mL/min;
FEHR 35 °C 5 Kl K 220 nm, % ¥R LA F I 2R
Bf ] 8. 75 min, RFRFZIELLREESE] 5. 17 min,

2.3 %itFoH it Excel 2007 .SPSS 20.0 %k
PEHAT ST AL B D) (xxs) 2o, Z2H R L BCR
7225081, P<0.05 FmnEREAGEITH#E XL,

3 #R

*£2 AEFRXER

3.1 R¥EMIR HE2 M, BUKL KR 5
ik, HUCHE R REL R, R/ REL
KIFE; BV R, HR K Ir F k% 2K
WK, B/ L AR R LD RN R 2 SRR 4L R
RIS K, HR R BUK LT RIR, 2R B 21 RIRRIT)
SEYRRTE RN s KRB LKA S AR R, Hik
KBS RK, MR ELLRFR, WM 2 RIR LK
ROV S AR R/, B 555 28 2R 13 21 KRR 1Y) IR I S
K, HKMBFERCLLRIR, K ELRIRRFE
B/, SHAMER2ZESBE (P<0.05),

LSRR (1) (x=s)

Tab.2 Morphological indices of G. elata in different production areas ( I ) (x=s)

i M/ R/ mm JRPE/ mm K5t R/ mm

A 5T AL KRR 136.29+1. 12 A2 112. 0421, 93 ABabe 51.24+0. 66 B 2.19+0. 02 ¢ 42.67+1. 18 ABa
5 B U SRR AT KRR 129. 13+6. 90 ABab 94.75+9. 54 B 56.43+5.48 At 1. 68+0. 04 “ 47.59+1.17 A2

EFAPNI 61.85+5.16 121.21£2. 11 ABab 31.41£3.19 Die 3.91+0.48 A 23.96+0. 68 ¢
IERLIESNN 128. 32+8. 46 ABab 95.01x6. 15 P 49.00+2. 21 Bebe 1.94+0. 05 “ 39.01+2. 68 B
[ REFABNII 73.08+8.73 M 119. 18+0. 95 ABabe 34.07+1. 18 Pde 3.50+0. 11 ABab 24. 4642, 25 ¢
T B U £ R JpR 134. 83+5. 48 ABa 98. 596, 59 Abbe 44.98=+3. 40 BCbe 2.20+0. 09 ¢4 36.92£0. 79 B
BB B KRR 92.90+9. 42 ¢ 99. 48+10. 64 ABbe 38.63£2. 110 2.57+0. 15 ¢ 32.02=+3. 76 Beed
LSS PNI 110. 79+ 1. 10 BCbee 128. 69=8. 80 ** 36. 70+0. 59 Pl 3.50+0. 18 AP 31.430.77 B¢
BUK KR 87.28+8.05 114. 75+6. 43 ABabe 39.47+1. 4] BeDede 2.91+0. 18 Bcbe 31.69+1. 00 Beed
BUKLL KR 143. 168, 12 A 100. 38+4. 41 ABbe 51.33+4.26 A 1.98+0.23 “ 42.65+1. 34 Abb
KT HARAE LR IRR 125.55+5. 76 ABebe 123. 6710. 36 B 45. 60+3. 635Ch 2.72+0. 19 Behe 38.05+1. 58 Pbe
KITHALLRIK 63. 14x4.92 108. 64£8. 06 ABibe 33. 64+1.27¢Pde 3.22+0. 12 ABab 27.43+0. 54 ¢
S 107. 19 109. 70 42.71 2.69 34.99
5PN 149.91 139. 67 64. 14 4.57 49.21
I/ MH 57.78 85.48 27.12 1. 65 23.02
2 92.13 54.19 34.02 2.92 26.19
hrifE 2 29. 54 13.45 8.34 0.72 7.22
A5 5 R % 27. 56 12.26 19.53 26.77 20. 64

AR KRE F R85 (P<0. 01) R R/ING S8RR 22 573 . 3% (P<0. 05)

FH e 3 RIAT, BRI KRR T2 s IR A S L
2, N 193, HK R KT 5546 2 RIS Kor
FIALLRIBR, YR 16 38, B 28 SRR L1 KRR A5,
ARBESCRECR D, AR 11 B, bk 85 22 SRR 4T K R
F PRI e K, K7 A 20 KRR 1 °F- 34 34 8] 1 i
N REESUE S R SRR R e, RO B R
FUELLRER, MFEESRIROT FRKIERN, KFE
Al T A BETC 25 S s O RA B £ R R 4 JHE BT HR
AR, HUCHMER R KK, BT 5 KRR
(AR IR BLAR A5 /N, T HIR AR 0 728 S R R K
TR IR EARTEA AR KRR 22 0k R
AR S RBUR N, BRI TE A AR B KRR 1 22
/N
3.2 FRAZFIEN HE4TH, GROLUEE
BIfFG 2015 AERR (hEZ5 ) R, HPh RO G

KIEHPRBRER & e, RO RIS 20K
iR, AR ZRIBLLRER; B2 SRR LR R
YIRS AR (P<0.01), HK ks i
BRI, BARR B M BE B A B KRR, RIKER
EXP ORI S i A B SRR (P<
0.01), HUCHRTFMRIEL KRR, BMREL
RIRF AR KO7 FE RS 20 Kbk K 4 5 2 e i
(P<0.01), M@ RRO KRG, EEXXY
FIBHPE LRI K o & ik = (P<0.01) , BUK
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Tab.3 Morphological indices of G. elata cultivated in different production areas ( II ) (x=s)
Anyad JSRIN B2 E 1Y VLD HE]#E/ mm TR E/mm Jit B R HAR/ mm
¥4 B B LR R 1420. 47 Bebe 7.81£0.39 < 17.95+0. 32 12.52+1.00 M
B SRR LT R R 1120. 82 ¢ 9.45+1.07 * 13. 04+0. 54 11. 65+1. 40 AP
KELLRIK 13+0. 83 Bebe 9.24x1.16 @ 15.71£0. 95 8.97+1.02 ABChe
ZERLEPNIS 130. 69 B¢ 7.88+0.34 * 10. 810. 56 9.67+0. 47 APeP
[7EIFASNN 14+0. 88 Bebe 8.37+0.89 ® 13.21£0. 24 9. 12+0. 76 ABCh
TSV HIPNIR 13£0. 82 B¢ 7.63£0.59 14.09£0. 91 7.39+0.79 P
I WU 2 KRR 13£0. 57 BCbe 7.73%0. 80 * 18. 16+0. 91 6.27+0. 910
LB NEPN 19+0. 96*¢ 7.01£0.30 * 15.18+1.96 4.63+0.23"™
BUK L KRR 14=1.16 Bebe 6. 89+0. 05 ' 16. 650. 67 7.87+1. 20 BCPbed
BUK LRI 1320, 42 Bebe 8. 000. 69 12.52+0. 78 6.10+0. 12 P
NUE 24 FAPN N 16+1. 4178 7.89+0.72 * 17.22+0. 52 7.91+0. 82 BCPbe
KI5 A LR R 16+0. 89 ABb 6.57+0.59 © 15.79+1.03 5.93+1. 11 Ped
A 14 7.87 15.03 8.17
INE] 20 10. 85 19. 05 13.92
e/ ME 10 5.84 10. 17 4.31
W2 10 5.01 8.88 9.61
brifEZE 2.07 1.08 2.39 2.43
A5 FE % 14. 85 13.75 15.91 29.70
I AFIRE F B3R 2% 50k B3 (P<0. 01) , A RI/ING FREFR R 2% 5 1.3 ( P<0. 05)
x4 AAFRXBEERDEE (¥s)
Tab.4 Contents of effective components in G. elata from different production areas (x=s)
A KIRZE/% FRIEEH /% EEE/% K53/ % TR5Y/% B MR /%

BT 5 KR 1.8240.03 A 0.36+0.00 P 2.17£0.03 " 7.56+0.04 "%  1.71+0.09 PHe 33.73+0. 30 ABP
PNUIE 21 FAPNN 1.66+0.03 ™ 0.34+0.03 ¥ 2.00£0.01 ™ 10.11x0.12 **  1.70%0.04 P 32.73+0.19 ™
i 7 WU 1 KRR 1.61£0.02 B 0.32+0.01 PHT 1,9240.03 B 7.79+0.03 *f  2.00+0. 04 Ped 31.36+0. 13 ¢
[T SLEEPN 3 1.4420.03 ©  0.25+0.00 *  1.69+0.03 © 6.64=0.05 ' 1.76+0.07 P 31,550, 04 BC
N IEPSEADN S 1.28+0.02 P 0.37£0.01 P«d  1.65+0.03 P 7.91+0.02 1.95+0. 06 CPedel  27,03£0. 45 B
tqsaélxéle PN/ 1.21+0. 03 P 0.42+0.01 & 1. 63+0. 03 P4 6,93+0, 02 M 1.72+0.09 PEfe 34 1340, 24 A0

UG IRIR LT KR 0.79+0.03 ©  0.75+0.04 A 1.55£0. 02 "B 6. 64+0. 05 M 2.53+0.05 B 25.02+0.22 '
BUK 5 R 1.24+0.03 P4 0.22+0.00 Fo&h  1.45+0.03 *¢ 7.55+0.04 "% 1.34+0.05 1 29. 02+0. 28
4 B B T KRR 1. 14+0.02 %< 0.19+0.01 F&  1.33£0.02 T 8.62+0. 10 1. 66+0. 06 DB 34.09£0. 08 **
B I AE B R R 1.05+0.04 T 0.17+0.01 1.22+0.04 % 8.26+0.05 ™ 1. 96+0. 07 “Pede 25,8340, 18 FIF
VS =Y AN N 0.59+0.02 ' 0.60£0.01 1.1820.02 %  6.94x0.08 ™ 2.12+0.07 @ 27.52+0. 45 Fe
EEXXHFIEE LR 0.71£0.02 M 0.35£0.00 P 1.06+0.01 "™ 7.40+0. 10 % 4.93+0. 13 A 17. 82+0. 18 1t
BUKEL R IR 0.65+0. 04 1 0.25+0.03 % 0.90+0.01" 8.73+0.16 ¢ 1.43+0. 05 B 21.43+0.31
ITEREEABNIN 0.54+0.03 Y 0.30£0.01 PP 0.8420.03"  9.4420.06 * 1. 42+0. 04 Frhi 17.36+0. 44 '
FHE 1.12 0.35 1.47 7.89 2.02 27.76
oAl 1. 859 0.790 2.210 10.28 5.09 34.45
/ME 0.503 0. 157 1. 801 6.58 1.28 16.95
2= 1.356 0. 633 1. 409 3.70 3.81 17.50
FrifE 22 0. 40 0.15 0.39 1.01 0. 86 5.54
A5 5 R % 35.71 42. 86 26.53 12. 81 42.57 19.96

AR RS PR FRR 22 2 B 2 (P<0.01) , AFR/NG PR 2272 8% (P<0.05)
3.4 ARRMSH O KRIZERE K| %
S AR /N 87 P28 7\ GBI NI ER

3.3 Aﬁﬁ%ﬁ% HH 5 A, SRR KRR
Eorm . KRE SRS &, BER
m%agw%?ﬁ%%,WQ%%$N%%mm%

EE%-%%%*@%@&L% S RO
/N, XFEEEER B AR SR RO ZLRBRR
FOHE I H iﬁﬁ%ﬁmﬁ,\mﬁ%%%
CE i
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Tab.5 Contents of effective components in different types of G. elata
Fem KIEE/% it 35 3 /% /% AR /%
IESN/ 1.82 0. 36 2.17 33.73
1.61 0.32 1.92 31.36
1.44 0.25 1.69 31.55
1.24 0.22 1.45 29.02
A 1.53 0.29 1.81 31.42
R 1.82 0.36 2.17 33.73
i /IME 1.24 0.22 1.45 29. 02
W2 0.58 0.14 0.72 4.71
brifE 22 0.21 0. 06 0.27 1.67
BRFE % 13.97 19. 10 14.76 5.31
APN 1. 66 0.34 2.00 32.73
1.28 0.37 1.65 27.03
1.21 0.42 1.63 34.13
0.79 0.75 1.55 25.02
1.14 0.19 1.33 34.09
0.59 0. 60 1.18 27.52
0. 65 0.25 0.9 21.43
0.54 0. 30 0.84 17. 36
S 0.98 0. 40 1.39 27.41
S PN 1. 66 0.75 2.00 34.13
e/ ME 0.54 0.19 0.84 17.36
2 1.12 0.56 1.16 16.77
brifE 2 0.37 0.17 0.37 5.71
RSD/% 38.21 43. 66 26. 83 20. 83
Fo KEHMREXKRESEHHEHXME x8 REMREBEARAMERZHYESEMHEXNE
Tab. 6 Correlations between agronomic traits and Tab.8 Correlations between agronomic traits and ethanol-
gastrodin content soluble extracts content
LAY PRt R AL i P A (R3¢ ' P
W — -2. 689 0.115 W — 1. 460 0.282
AT -1.162 -1.674 0.236 T 0.476 1. 424 0.290
B 0.676 1. 099 0. 386 B 0. 843 2.843 0.105
KL 3.187 1.305 0.322 RESE ~5.741 —4.879 0. 040
Ktk -0. 128 -0. 083 0.941 KEH, 0.121 0. 164 0. 885
JiRJE 1886 ~0.978 0.431 R 4.969 5.347 0.033
"ﬁ‘wﬁ&%ﬁ 0.977 1.870 0.202 FORBE SO %L -0.612 -2.430 0. 136
e am Lm m
IR ELA% -0. 181 -0. 638 0. 589 152 Jﬂg 0.343 3.273 0. 082
B HR B4R 0. 590 4.307 0. 049
®7 REMRENEEXFESEWMEXE 4 it

Tab.7  Correlations between agronomic traits and p-

hydroxybenzyl alcohol content

[ FrifE 5L J p
W — 0. 439 0.703
AR -1.376 -1.174 0.361
iSN 0.011 0.011 0.992
RS -5.501 -1.334 0.314
Kt -2.417 -0.934 0. 449
JiNES 4.707 1. 445 0.285
RURAE SRS 0.817 0. 926 0. 452
BZN i) 1.329 2. 066 0. 175
[N 0.125 0. 340 0.766
TR B A% -0. 141 -0.294 0.797

RIRFLSAATIN, S0, =p, Ek, 1L
TP HOR XY s i X AR AR R
H, SRR ST MR, fEARMR
DUZE 9 14 47 FIBRAE S by, DR JRR 28 IS 38 56 2 F i
GEZHCH 1.801% ~2.210% , ¥ T 2015 4E/
(PEZGELY FRAEDT S LUA RURS 1 S R,
JA RIRFE I E% . S G A SR A RO
i, WA, BT RBRI A, (S
R L RO RIS A 2D R BRI R R & i
H0.71% , XTEFEARH RS BN 0.35%, KRR
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X REIE BRSO 1.06% , BEETER B
TR 17.82% , & EEE T AR 55 41 KR,
HPRBERGE, KRR SRR A SRS
ARHAR R RFRZE W R E . 595, e Ry
BT, &7 M R RFE i KRR R A RO & TR 2 78
K, AR 5 R R i A T LA KR i
[ — 7= M AN R A UG JRR IR R PR ZR | o S8 5
RO SR E MR, BRI S Kb K
£, RKIRR SRR ELEE | BAHER Y
FRETLARRE, LR RIS P B & B
TERFR, XARE SRS, RIS A M
REREAK, ARETiE—PHBE5,

THBRE X RIR T AL, 8 H R T Ak HEAR
BB KPR T i e i . AW TS WO A [R] 7 X 2
FPRIBRAE R, 256 FUBOIN R BV 5 KRR T i 45
U, LU SN R T7 FEARAE L1 R R A 2 XU 5 R
Ko ZEA HUERIT, R R I bl DX R PR i B o A PR AR
RURR RIS R, PR AN i DA DX s A8 78 4 A )
WT R it B 25 PR o . DA 114 3224k 2 1 o £
BE RIS G A EFR bR, ARSI LIRS N T A
AL % TR BRI J5 F B e

ARWFFEAE RN AT, R AR RREZE A
K, 98, KEl, B, fCRBERSOA S, FREIEE
WK IR AR SR EHERIER S RIKRERE S
ORI S B A O, TR
ATRENFEARE RN, REHEAR, T —PfEad s
FAEAE, HE— TR SRR S R ]
PR, DIRLSA4E R RIRA .
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