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[Abstract] Objective: The quality of fresh Gastrodiae Rhizoma directly determines the efficacy of its terminal products.
According to the theory of excellent shape, high quality, and superior effect of authentic medicinal materials, this study aimed to
develop a novel quality evaluation system for fresh Gastrodiae Rhizoma by systematically quantifying and integrating appearance
traits with bioactive components. Methods: Fresh Gastrodiae Rhizoma samples were collected from four major producing regions.
After herbal textural research and a literature review, tuber weight, width, length, and aspect ratio were selected as quantitative

indicators of appearance, and they were measured by an electronic balance and a digital vernier caliper. Key active components,

[KF#mABH] 2026-02-10
[E€TH] EZRELSHETIEE(2024YFC06500) ; 8 5K [ SR FL 27 3 4 [ AN I 5 4FBL 24 2L 4 00 H (82325049) 5 1 [ B2 B2 B BE
20015 TR H (NLTS2025014) 5 sk A% 2 7 K 34 s 2 39 H (2060302)
[E—1EE] HWR,FEEM 4, W25 55 22058, E-mail : xycyxf123@163. com
[BEEH] =B B WA S0, AR 2 %5 540 4B 2522 BF 58, E-mail :y_yuan0732@163. com
. 16 .



532 B 18 ) HESSEFFFHRE Vol. 32,No. 18
202649 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026

including gastrodin, p-hydroxybenzyl alcohol, parishins, and total polysaccharides, were quantified via ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) and the phenol-sulfuric acid method. Descriptive statistics and
K-means clustering analysis were employed to establish the threshold ranges for the excellent shape and high quality indicators.
Results: Two specific quantitative evaluation systems for characterizing the excellent shape and high quality of fresh Gastrodiae
Rhizoma were established. System 1: tuber weight > 83.90 g, tuber width > 3.50 cm, total gastrodin and p-hydroxybenzyl alcohol
content > 0.277%, and total parishin content > 0.561%. System 2: tuber length < 9.89 cm, aspect ratio < 3.41, and total
polysaccharide content > 195.274 mg-g". The verification results showed that the systems effectively identified fresh Gastrodiae
Rhizoma samples with both excellent appearance features and stable bioactive components. Conclusion: This study establishes a
multi-dimensional evaluation and grading system for fresh Gastrodiae Rhizoma based on the correlation between shape and quality.

This framework provides a scientific basis for the quality control and resource grading of fresh Gastrodiae Rhizoma and lays a

methodological foundation for the efficient utilization of both the medicinal and edible value of this herbal medicine.
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Table 1 Information of samples

FE it R Bk wEr 4l WP /m
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BePig W TP 34 108.063 11E 33.192 47N 634
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Table 2  Selection of efficacy-related substance indicators for Table 3 Mass spectrometry conditions
Gastrodiae Rhizoma MRM % %
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C
ERNETE =g AR TN G- 4= PR KIKEK .
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1.8 wm) ; Jit 8 AH 0.1% H -2 1 (A)0.1% H iR - /K %
W (B) 5 B BE R (0 min, 1%A ; 0~2 min, 1%~5%A ;
2~5 min, 5%~15%A; 5~7 min, 15%~30%A; 7~
7.1 min, 30%~95%A ; 7.1~9 min, 95%A ; 9~9.1 min,
95%~5%A;9.1~12 min, 5%A) . i 0.5 mL-min’;
FETRL 40 °C , BE S IR 20 °C . BERERFRL 1 WL, SR
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Table 4 Regression equations, LOD and LOQ for six phenolic compounds

% mIEps R’ LR /g L KPR /gL EEPR/g L
Xof 7 B O R B Y=5 124.80X+8 182.20 0.999 7 5.000 0~500.000 0 0.020 0 0.050 0
KKK Y=16 162.70X+2.51x10° 0.999 8 10.000 0~200.000 0 0.000 5 0.001 0
BRI R E ¥=2.88x10°X+4.28x10° 0.997 9 7.500 0~200.000 0 0.000 5 0.0010
M C ¥=2.126x10°X+516.62 0.999 6 0.001 0~20.000 0 0.000 5 0.001 0
EFIHEE B Y=1.91x10°X+1 251.20 0.999 6 0.002 0~20.000 0 0.000 5 0.001 0
EFIFRA A Y=2.37x10°X+562.80 0.999 9 0.001 0~10.000 0 0.000 5 0.0010

22.1.5 JrEELE Wiz IR T RS
WEo SR DL S N HE AR M K 24 h AR E PRI
f14 K 6 o o Al 22 (RSD) 35 <5.0% , - 249 A [n] i %<

TE 100.8%~108.3% , % B 1% 77 16 MERf AT 5

222 KRS ZHESEME R B-5 R

FE R RR B0 B RS AR R RAE S B K 0.5 ¢,
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x5 MIIBMSHEIKRERDH (n=6)
Table 5 Recovery of six phenolic compounds (n=6)
185y 4y F5 i /mg - L N /g S /mg- L P-4 [T /% RSD/%
KIKER 33.515 10.000 27.269 103.00 3.4
X ¥ A% T 263.438 100.000 233.202 106.10 4.0
ELRIRR T A 4.659 5.000 8.505 104.10 5.0
BRI AR B 18.100 10.000 19.357 100.80 2.8
ELRIRRH C 0.620 0.375 0.689 107.20 4.9
ELF AR H E 74.635 50.000 91.435 108.30 2.1

BA 95 °C ZE M UK 7.5 mL, # A B (120 W,
40 kHz) 30 min., ¥ H &% T, FR 5 #b 2 Bk
J R 12 000xg B0 10 min, B 37 W, b 37 W kb
INTEAK & BEAE 1 fie 2 W 3 80% , 4 °CEDT 12 h,
12 000xg( &0 10 min) WAE DL TE . DIIERE W E
FIEAE R P o & RIS I 2025 A R B 2
ML) 38 ] 0401, DL JIG 7K i % 8% S b o o 8 37 b v i
2o 7E 490 nm ¥ K R W E WG 4 IF B 20
i

2.2.3 BAEALE S 4t FIJH Excel 2019 I SPSS
25.0 BAF AT EE Bt . A T N A AL EE T 22 40 B
(ANOVA) .Pearson 1 K43 #71 M K-YJ{H B2 001 .
3 &R

30 SRR 5 A & R R E xR AR W
105 17 3 82 K JpR HR 25 9 3T o A B8 R 58 B2 F A7 D 4t
Geitah FARM, KRB ZE ) 57 6.09~188.75 g, F
YIE H 85.64 g, bRifE 2 4 38.83 g; RIRBZE 1Y K &
1E 1.48~15.47 cm, V- ¥ {0 K 9.67 cm, b5 #E 2 K
2.13 cm; KRB ZE 19 98 JEAE 1.13~5.60 cm , - 3{E N
3.67 cm, bR 25 4 1.02 cm, K FE R Z 0 K 58 1L N
1.31~6.59, F-HI{H }y 2.86, brifE 2 1.13, LK 6.

F6 RERERBMEKIEFHWE (n=105)
Table 6 Phenotypic trait measurements in Gastrodiae Rhizoma

tubers(n=105)

iz E5 0
i /g 85.64 6.09~188.75
KB /em 9.67 1.48~15.47
Fi B /em 3.67 1.13~5.60
KIEL 2.86 1.31~6.59

XiF 105 173 38 fif K R e 25 19 K R 2 28 43 (KRR
BRI F2 R P ) | LR AR T 28 40 (LR 2R AL
LA 2T B R R4 C M A 2R E Mo & 42 B Al
K Mo R AT g o 25 R R, KRR 2 25 0
1 35 Bl 0.015%~1.014%, - X3l 4 0.337%, b1 1
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250 0.226%; KK BRI 2R 28 B 4 1 38 B
0.001%~2.36%, - ¥ {6 N 0.692%, #n #E 22 K
0.625% , K JFk & Z W5 i it 73 #0k 37.3~533.8 mg- g,
SFH A M 238.759 mg- g, bR iEZE K 124.402 mg- g,
ERWNE T,

F7 RERRZHEER KR SRR HH (=105

Table 7 Content determination of phenolic acids in Gastrodiae

Rhizoma tubers(n=105)

%ix T HE 53 HEnGE|
KIREL /% 0.337 0.015~1.014
R 25 /% 0.692 0.001~2.355
ML mg g’ 238.759 37.321~533.836

T = KRR 3% 286 Ay IR JFR 3% A1 X 8 3 4 P it 5 5 L) R 26
LRI A AR B AR C IR AR T E B9 2 it A

3.2 G R RVEAT T8 AR AH DGR o B R SRR B A WL
PEARFE AR (PR ZE KB BRZEFE R Kb R =
it ) 5 N TE AR bR (R BR R 28 R AR 1 28 M
M) BT G A B L UL 1, SRR,
FIRT RS RS RMR LT & AT E LS
JEYW R B F MG A E S RERKE X%
FE SR A OC s S ZE K 5 K 9 T 2 OE A5G TR
ZROT SRR RERKEYREAMEE, &1,
A3 BVER X A £ SR B 2 M S B R AR R
HA R R 1 S FEPCEESE R HEZE Bt iU "6 4w,
RIRZF LR R ZRAT IS R L8 br s R R 2
R ZERK T KT R RIE 60, B2 &
PO VWi E

3.2.1 6 KBRS WL A5 bR 9 B 2 i1 SPSS
21.0 X R PR He 25 1 i 1 A 98 B HE 4T K-means 2R 2843
Br(K=2) B fif KERILZE 3Ry 2 9, H L 484
it 5 >83.90 g, % £ >3.50 cm, K J¥ <9.89 cm, K i
[b<3.41. W38 .2,

3.2.2 i KRR I &0 o3 48 bR 09 8 2 il ) SPSS
21.0 %5 5 R PR B 25 1 KRR R 2 A AR R A I
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s ‘ 19 R ZE 53 Ry 3R (R 9K 3) o TEHA L “ P8 T " 46 4 1
08 (B, ASAIF 58 1 5 DA Cr [0 24 ) 2 1) KRR 28 %

AT 0.25% 1E M FEA HE A TR . Seit45 5
N, RIRRIFEAR N RATE R0 1 M 2 R,
HBRIE 0 (4394 0.74% F10.38% ) ¥ i FAnifE T
B o 3 2% BH 38 ook 25040 BIK 20 A5 78 TR L ) R A B A
FLA TR 9 76 M R o BB OK T B S A B e
P70 43 SR o R I AR R 5 S 2 A T A8 B
FH 1 2R 2 G R 2 B, L EL A A (B k- KRR
2K 1 5 50>0.28% , I FI 2R 1 26 T &= 4 $0>0.56%,
SRR 80>195.274 mg- g,

LRI 2 ‘ “ 06
0.4

BEm ‘ : .
0.2
eV ‘ o ‘ G [t o0
-0.2

Yo it ’

o .
Yok i ' Q|

0.8
KA
-1.0
TE:#%#P<0.001,**P<0.01,*P<0.05

BEl1 RERSNIER S A FEFE Pearson 18 X {453 47
Fig. 1 Correlation analysis between external morphological traits K9 KM ENHEHIEFRE K-means BE S
and internal quality of Gastrodiae Rhizoma Table 9 K-means clustering analysis results of Intrinsic quality

indicators of Gastrodiae Rhizoma tubers

R8 RBRERBMRIEIRE K-means BE S

Table 8 K-means clustering analysis of phenotypic traits in &t S BRI/ % 3 /% B A%
Gastrodiae Rhizoma tubers KR E A 1 0.7408 0.591 1~1.0150 30 28.57
fihs B RETL e [ B/ it 2 03823 0287905522 19 18.10
=N

s 1 116.6452¢ 86.01~188.75g 54 51.43 3 01758 00150-02774 56 5333

2 528176 6.09~83.90 51 48.57
£ £ VI F VS 1.7478  1.414 0~2.356 0 19 18.10

TEIE 1 44417cm  3.56~5.60 cm 59 56.19
2 09596 0.6163~1.3262 30  28.57

2 26737cm  1.13~3.50cm 46 43.81
3 0.1903  0.0010~0.5611 56  53.33

KB 1 8.171 cm 1.48~9.84 cm 59 56.19
JeA 1 4753748 385.647~533.836 14 13.33

2 11.589cm  9.89~1547cm 46 43.81
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Fig.2 One-dimensional clustering and grouping scatter plot of "superior shape" index
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