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Optimization of Guizhou Gastrodia elata Blume enzyme tablet sugar formula
using response surface methodology

JIN Bo-Ya", YUAN Qi”", HUANG Yu-Jie

(School of Public Health and Health, Guizhou Medical University, Guiyang 550000, China)

ABSTRACT: Objective To develop a Gastrodia elata Blume enzyme tablet sugar and optimize its formula using
response surface methodology. Methods By utilizing the extensive pharmacological activities of the main active
ingredients in Gastrodia elata Blume, using Gastrodia elata Blume enzyme concentrate as the main raw material and
xylitol, citric acid, maltodextrin and magnesium stearate as auxiliary materials, an experiment was designed using
response surface methodology, and sensory evaluation was used as the evaluation index to optimize the tablet sugar
formula. Results The optimal ratio was determined by examining the effects of the ratio of concentrated raw
materials, sweeteners, and acidifiers on the quality of compressed sugar. The best ratio was: Gastrodia elata Blume
enzyme concentrate 215 g, xylitol 596 g, citric acid 11 g and maltodextrin 225 g and magnesium stearate 10 g.
Conclusion This study optimizes the formula of Gastrodia elata Blume enzyme tablet sugar, effectively utilizing

Gastrodia elata Blume resources to lay a scientific foundation for the research and development of tablet sugar, and
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opening up new possibilities for the utilization of traditional Chinese medicine.

KEY WORDS: response surface optimization; Gastrodia elata Blume; enzyme; tablet sugar
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Table 2 Sensory evaluation criteria for Gastrodia elata Blume
enzyme tablet sugar
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Fig.1 Effects of adding Gastrodia elata Blume enzyme concentrate,
xylitol and citric acid on the quality of tablet sugar
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Table 3 Design and results of response surface test
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Fig.2 Analysis results of response surface
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Table 5 Microbial indicators of Gastrodia elata Blume
enzyme tablet sugar (CFU/g)

B
it H ——— GB 173992016
1 2 3 bR
WK BE 460 477 458  10.44 <10000
KIGFFvE 5 3 7 2.00 <10

RIKEEZEERBEY R T RS R, e T
BHRME, RN, W EER A, A O R, A
F5E LA BRI R M 4 AR | AP e 45 o 22 R0k, 3
U IS i Il DA TP e a0 N S O 8
Box-Behnken JRFIN I 3 [RE 3 /KL%, (# FHN
T A4 o ek FE R B RV 122, 5 AN [ UK L 451
S0 AW A I A B o S R BB b, KRR
AR KR R A8 A 215 g, ACREREAS I 24
596 g, FPETRUSIEN 11 g, Z22E0IKE 225 o RIRIREE 10 g,
AR R PR 87.59 43, AR AR VT, 1EH
oAby R Sy BRI A 5, T R, R AR R
S . BRI R R

SE MR

(1] BRZE, B, S20eT, 45, DI RIREUE |« B R SR ).
KR BE 2 K23, 2016, 35(6): 395-399.
CHEN Y, LIU T, MENG XZ, et al. Experiment research on the analgesic
effect and sedative effect based on the compatibility of Rhizoma
ligusticum and Gastrodia elata in different proportions [J]. Journal of
Tianjin University of Traditional Chinese Medicine, 2016, 35(6): 395-399.

21 #hR, T, B, 5. KRREER XM/ B9 BT IR DI EGT 0]
P E AR, 2021, 37(10): 55-61, 152.

LiIN L, WANG Y, YANG J, et al. Evaluation of the sedative and hypnotic
effects of Tianma enzyme on insomnia mice [J]. Modern Food Technology,
2021, 37(10): 55-61, 152.

B] #E. FETHEATE I BRR T TP ATSE (D). R R
TR, 2024,

LI YW. Research on quality evaluation of high quality Tianma based on
antioxidant activity [D]. Kunming: Kunming University of Science and
Technology, 2024.

[4] XL RIRRBER T2 R PR R 2608 B VE AR ZE (D). 5EfH: S0 K
22,2022,

ZHAO M. Research on the enzyme process of Gastrodia elata and its anti
Alzheimer’s effect [D]. Guiyang: Guizhou University, 2022

[5] HU M, YAN H, FU Y, et al. Optimal extraction study of gastrodin-type
components from Gastrodia elata tubers by response surface design with
integrated phytochemical and bioactivity evaluation [J]. Molecules,
2019(3): 24.

[6] ARIE, [FERUL, BRER. FOBE b B2 a0 4o O I L4590 1 2 B A

FABFIEHERELT]. HhE2h, 2022, 53(14): 4582-4592.
QUAN YH, SHANG-GUAN CH, CHEN S. Research progress on
pharmacological effects of phenols in Gastrodia elata on cardio-
cerebralvascular diseases [J]. Chinese Traditional and Herbal Drugs, 2022,
53(14): 4582-4592.

[71 ZHU H, LIU C, HOU J, et al. Gastrodia elata Blume polysaccharides: A
review of their acquisition, analysis, modification, and pharmacological
activities [J]. Molecules, 2019, 24(13): 2436.

[8] =z, Fibifh, BCAR, 5. RARETESTH AL BALH] Kl RN FHBTFE
PRI "REZ5, 2016, 27(32): 4602-4604.

L1'Y, WANG ZW, GENG YL, et al. Research progress on pharmacological
mechanism and clinical application of gastrodin injection [J]. China
Pharmacy, 2016, 27(32): 4602-4604.

[91 Jif, T4, W3O, 5. KRR BRI AR A 5 P A
FHI. R, 2025, 28(1): 69-73.

WAN J, DING L, CHEN WY, et al. Extraction of chemical constituents
from Gastrodia elata and its application in health food [J]. Beverage
Industry, 2025, 28(1): 69-73.

[10]  FASE. FRRZXT OB L FEEE A O PRAr £ P B AL W9 (D). 2L
AR, 2023,

CHEN L. Protective effect and mechanism of Gastrodin on myocardial
ischemia-reperfusion injury [D]. Wuhan: Huazhong University of Science
and Technology, 2023.

[11] B, BEAR. BT 4 25 B2 R R TR R LR AR FIBLRI [0, BUAR
B2y 12, 2024, 40(23): 3967-3972.

CAI SB, QIN S. Exploring the hypotensive mechanisms of action of
tianma based on network pharmacology [J]. Journal of Modern Medicine
& Health, 2024, 40(23): 3967-3972.

[12] BPEE, 45, FOkBL, % 35T GABA-AT/GAT-1 {553l #0%I 24
“HL - R PUROR AL DEIE[]. BRPTH BE 25 R 24240, 2025, 48(1):
22-32.
ZHAO ZF, NIAN M, WANG YQ, et al. Research on the antiepileptic
mechanism of the drug “Yuanzhi Tianma“ based on the GABA-AT/GAT-1
signaling pathway [J]. Journal of Shaanxi University of Traditional
Chinese Medicine, 2025, 48(1): 22-32.

[13] RHESC, 9N, IVE, 55 FSHAG RIBREHE IR IR Y T I A b e 28 P M



306

B dn 2 A R R A

1 F16 %

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

FEIGIRBFFT[T]. W10 B2 K424 42, 2024, 26(5): 22-25.

LIANG HW, SUN B, SUN H, et al. Clinical study on gegen decoction and
tianma gouteng decoction in treatment of spastic hemiplegia after stroke [J].
Journal of Hubei University of Chinese Medicine, 2024, 26(5): 22-25.
VKL, 2 RRAY %5 T 25 FIAE R [T]. s AR LA, 2019,
11(19): 76, 5.

TANG YH. Identification and pharmacological effects of traditional
Chinese medicine Tianma [J]. China Rural Health, 2019, 11(19): 76, 5.
FHEAR, TEHE, W/, SE RIBAT/N REHUR 57 ). £ T
P&l 1-14. https:/doi.org/10.13386/j.issn1002-0306.2024110028

LEI GG, QIAO YY, TONG XY, et al. The anti fatigue effect of Tianma
powder on mice [J]. Food Industry Technology: 1-14. https://doi.org/10.
13386/j.issn1002-0306.2024110028

WK, FFE, $§2E, 5. LT RIS 2B R IR I IR B AR TR
iR 9T W B AL (0], AR R - R 2 A, 1-T6.
http://kns.cnki.net/kcms/detail/11.5699.R.20250310.0921.014.html

YANG X, FU J, JIANG C, et al. Exploring mechanism of banxia baizhu
tianma decoction in the treatment of epilepsy based on network
pharmacology and experimental verification [J]. Modernization of
Traditional Chinese Medicine and Materia Medica-World Science and
Technology, 1-16. http://kns.cnki.net/kcms/detail/11.5699.R.20250310.
0921.014.html

e, TE, B, . KRR RO Bz RGN 25 A
FAWFEHERT]. HhAerp BE 224, 2023, 41(1): 127-132.

MA JF, WANG D, LI T, et al. Research progress on pharmacological
effects of Tianma and its active ingredients on neurological diseases [J].
Chinese Journal of Traditional Chinese Medicine, 2023, 41(1): 127-132.
BAILEE, TRELIGE, )1, . RBRFIEIT Nrf2/GPX4 55 i B IR 1 Bk
FET T MR I F LA PR AR B 240 05 6y T/ IR (0], dest
2y, 2024, 43(12): 1378-1384.

ZHAO FY, ZHANG HX, LI NC, et al. Therapeutic effect of gastrodin on
neural injury in a rat model of hypertension with vascular dementia by
regulating ferroptosis through the Nrf2/GPX4 signaling pathway [J].
Beijing Journal of Traditional 2024, 43(12):
1378-1384.

SBEK, W, EEENE, S KBRS A TR SR AT ]. TRy,
2022, 53(7): 2247-2254.

GUO JX, XIE J, JIANG LS, et al. Analysis on development status of
Gastrodiae Rhizoma health food [J]. Chinese Traditional and Herbal Drugs,
2022, 53(7): 2247-2254.

g, EH, B8, 5§ RKEER KRB L2005 S BUr ). S
fiftrk, 2022, 41(10): 177-182.

ZHAO M, WANG Y, YANG J, et al. Optimization of fermentation process

Chinese Medicine,

and quality evaluation of Gastrodia €lata Jiaosu [J]. China Brewing, 2022,
41(10): 177-182.

PRI R R R BEEARDIZE 5 S BIHRI[D]. BRI Zmfalk ke,
2022.

CHEN G. Gastrodia enzyme fermentation technology research and
product creation [D]. Kunming: Yunnan Agricultural University, 2022.
THERI, A8, WSCEE, &5, BT SCRRANE A HE RIS F R S
B0y B (1. R o & & BF B, 1-10. http:/kns.cnki.net/kems/detail/
11.3863.T7S.20250218.1453.002.html

FENG MK, YANG YN, TIAN WH, et al. Examination of the research and

development patterns of Gastrodia elata food using literature and patent

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

data [J]. Oils and Foods,
TS.20250218.1453.002.html
FHRE, SRR, L A DRCE R R G L
2024, 45(12): 37-41.

QIN LY, LU YC, YANG ZF, et al. The preparation process of portulaca
oleracea tablet candy [J]. The Food Industry, 2024, 45(12): 37-41.

WAL, P, EI0W, S mRIAA DAL KRR R R B A
B AFFE]. EAh AL, 2024(10): 135-137.

LIN YM, RAO JP, WANG WC, et al. Optimization of the formula for

1-10. http://kns.cnki.net/kcms/detail/11.3863.

[7]. &,

making corn silk extract tablet sugar using response surface methodology [J].
Food Industry, 2024(10): 135-137.

HPR, FAEE, AR, SF. 0N DA NG P B
BEFTT]. £ 2 AR 242, 2025, 16(3): 309-316.
FENG YX, WANG SF, LI YX, et al. Optimization of the formulation for

BRI J7

chicken cod and vegetable patties by response surface analysis [J]. Journal

of Food Safety & Quality, 2025, 16(3): 309-316.

A, FI5H, SR, 5. WA ERIEA PR T2 0] &1

Mk, 2019, 40(11): 30-33.

LIU FJ, WEI QY, LI DC, et al. Process of pressed candy with blueberry

and xanthophyll [J]. The Food Industry, 2019, 40(11): 30-33.

TR, TR, BT, S MRS BT R A okt s RS
(NN R 7 T I Tl 3 ) R = T O B 3+ S B L2

https://doi.org/10.13386/j.issn1002-0306.2024100206

REN J, MA L, QIN JX, et al. Preparation of Lycium barbarum leaf

flavonoids tablet candy and its protective effect on high fructose induced

liver injury in mice [J]. Food Industry Technology: 1-19. https://doi.org/10.

13386/j.issn1002-0306.2024100206

FAGEL, OO, B, S BARH-ZIRRER G TR R BER A T AT

FE1. LT, 2025, 47(1): 89-93.

WANG CK, HUANG HY, ZHAO M, et al. Research on production process

of Auricularia auricula and red raspberry composite tablet candy [J]. Edible

Fungi, 2025, 47(1): 89-93.

FEIERE, WO, BAG, 5F. ZDRSRERHRICT. 20 R R R R Y

4[], ETER S, 2025, 50(1): 127-134.

TANG YP, XIE AID, ZHAO Y, et al. Optimization of extraction process of

polysaccharides from Ziziphus jujube Mill. and preparation of tablet candy

[J]. China Condiment, 2025, 50(1): 127-134.

B, Tt T HRAESE G TR R BRI B 2R 0]

T, 2023(36): 112-115.

YIN JL, MA L. Development and process optimization of tablet candy

AR ER

with Ostericum sieboldii and the flower of sophora japonica composite [J].
China Food Safety Magazine, 2023(36): 112—-115.

b, R, gl SF. w0 U R IR T L]
BUCE L, 2024, 30(23): 63-70.

HONG B, ZHOU YB, LI WW, et al. Optimization of the preparation
process of lutein ester candy using response surface methodology [J].
Modern Food, 2024, 30(23): 63-70.

BRIEE, MR, WSO, A WML GABA FUBIER IR ARBC
FrFELT]. A= T, 2025(3): 1-6, 11.

ZHAO SX, JIJY, ZENG WH, et al. Optimization of GABA based candy
flavored soft candy formula using response surface methodology [J].

Agricultural Product Processing, 2025(3): 1-6, 11.

(TS Rtk #Hhoeir)





