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Abstract: Tianyeju (Stevia rebaudiana) is a widely used plant of Asteraceae family, with various pharmacological effects such as
hypoglycemic, antitumor, antioxidant, anti-inflammatory, hypotensive, and lipid-regulating effects, etc. Its chemical composition
mainly includes diterpenes, flavonoids, polyphenols, and polysaccharides. Based on the research progress of chemical composition
and pharmacological effects of S. rebaudiana, the quality marker (Q-Marker) of S. rebaudiana was predicted and analyzed from the
aspects of plant affinity and chemical composition specificity, component measurability, component validity and traditional
medicinal properties. The preliminary prediction was that stevioside, rebaudioside A, rebaudioside C, flavonoid glycosides and

chlorogenic acid could be used as the main Q-Marker of S. rebaudiana, which would provide reference for improving the quality
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evaluation system of S. rebaudiana.

Key words: Stevia rebaudiana (Bertoni) Hemsl.; diterpenes; flavonoids; polysaccharide; quality marker; stevioside; lebaudioside A;

flavonoid glycosides; chlorogenic acid; dulcoside
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Table 1 Diterpenoids and flavonoids in S. rebaudiana

i WAEMIA R SCHR s R B SCHR
1 i) 13 11 Sl U 15
2 EHAH 13 12 B3 IRGRE Y 16
3 SEffLE T A 13 13 SEffE W 16
4 St B 14 14 SetfimE Z 17
5 Sl C 14 15 R R-4-O- T B HETT 18
6 SedfihE D 14 16 KBRER-T-O- W & PELF 18
7 SetfihE E 14 17 I Z2M-3-0- R H 18
8 SN F 14 18 it Rz 18
9 kLR AT 14 19 1 2% -3-O0- 7 i T 18
10 SEfIhAF T 15 20 Hit 7 2 -3-O-Bil b i 18
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Fig. 1 Chemical structures of diterpenoids and flavonoids in S. rebaudiana

R,0 ©
1R, =R,=H 15
2 R, =p-Gle, Ry = -Gle-p-Gle(1—2)
3 R, =[-Glc, R,=p-Gle-p-Gle(1—2)[p-Gle(1—3)] OH 0
4R, =H, R, =[-Gle-B-Gle(1—2)[ f-Glo(1—3)]
5 R, = [-Glc R,=-Gle-fi-Rha(1—2)[-Gle(1—3)]
6 R; = B-Glc-[3- Glc(l%’ R,=p-Gle-p-Gle(1—-2)[ p-Gle(1—3)]
7 R, = p-Gle-B-Gle(1—2), Ry=p-Gle-B-Gle(1—-2)
8 R, = [1-Glc, Ry=-Gle-fi-Xyl(1—2)[ -Gle(1—3)] HO
9 R;=B-Gle, Ry=B-Gle-o-Rha(1—2)
10 R, = -Gle-B-Xyl(1—2)[B-Gle(1—3), Ry=p-Gle-p-Gle(1—2)[p-Gle(1—3)]
11 R, =B-Gle-g-Ara(1—6), R =B-Gle-B-Gle(1—2)[-Gle(1—3)] 18
12 Ry = B-Gle-B-Gle(1—2), Ry=P-Gle-p-Xyl(1—2)[p-Gle(1—3)]
13 R, = p-Gle-a-Rha( L—>2)|B Gle(1—3), Ry=fi-Gle-B-Xyl(1—2)[p-Gle(1—3)]
14 R = -Gle, R,=B-Gle-p-Gle(1—-2)
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Table 2 Phenolics in S. rebaudiana

Eikel SR /EX S Sk T A4 TR SCIR
21 A TR 23 33 - F R 23
22 4-FHER TR 23 34 KHER 23
23 LRI 23 35 3.4,5- A ENER 23
24 Hak R IR 23 36 p-EER 23
25 ILER 23 37 NHERR 23
26 X FR LR R 23 38 FERETR 23
27 U3 23 39 T 4 e R 23
28 HER 23 49 ILET 23
29 B B R 23 41 [ p/=e 23
30 P BHR 23 42 FLREIR A 23
31 [SEI 23 43 L EIR B 23
32 BALIR 23 44 LRI C 23




FE B 202428 $£55% B 3W  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3 1017 -

HO
HO 0
HO
OH—Q KA OH
OH O 0 , OH
H() 0

~OH
HO
OH

OH

e
5“Q

WOH

OH
26

s @1 -5 @@

ot 55%@% 3

OH HO

0
O

2 FHMEPEIEA S L F L

Fig. 2 Chemical structures of phenolics in S. rebaudiana
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W, B AT /) BRI 2R 20 WA 50 46 AN
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SO TR B T B MR AR R B s, 4
RBAFE 5 mg/L v LL@E 361 B4 2m i A
KHEF 21 FMIE AL HE F-a (tumor necrosis
factor-a, TNF-0) [FJFRIEFFEARIMAE, 380 AR
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S-transferase, GST) [iEYE. BbAk, 2 2 b
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WAHMMPENER, ZOFFRY], #t%H 7 L%
i N HepG2 20 138 58391, Velesiotis Z5140]
HE G T B 35 5 v L e 4 i T de 1k 1)t 9 b A
H, BHERE 40 umol/L AT LKA [|] i) 2L s 4 i = A=
HMER: FN e DUE i B k40 e -2
(B-cell lymphoma-2, Bcl-2) AHK X & A
FRR A AR E EM-3 (1318 /K1 5 2 i) 7 1) i
T AH OC AT RS0 R B 3 T, RS SR AR TR,
Voloshina SEHIE T 1 59 B A 3L MCF-7 41
M AR e, S5 R EEIS4EE 10 pmol/L 7
MCEF-7 401 vh 230 A 2 Ve 5 B A3 3R A
T A=K, B B A8k, HALHI 6
5if SRS NAIIE T A, Nk S
JHT,
23 mEK

SEAL PR T HURTE M S A U e AR S
PO B AR PRI AN P17 5 S5 B A 4142 . A5
KW, Flt g k) 22 2 E IS B TR
(mitogen-activated protein kinases, MAPK) /A%[Kf-
kB (nuclear factor-kB, NF-xB) i) K IEHiEA
YEFHW), AT DARRARN — & 52 A0 SOD &1, JF
AT DL I 5 B B R AR T A S 1 44-45), Ferreira
SGLOIRIE I I, BRI 500 pg/mL 7] LA AL
THER 2,2 B (3- £ FE TR R E LIk -6- i R ) — Ji%
AL I- R 2- A K E 2. Carrera-
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Table 3 Other substances in S. rebaudiana

'S A BFR Sk W5 &M AFR SCHR
45 B-FATG 27 81 trans-2-hexenal 29
46 VUERE 27 82 cis-3-hexenal 29
47 y-pyronene 27 83 1-hexanol 29
48 B-Ha A 4 28 84 FrE s 29
49 T My R Rk 28 85 oK i 29
50 T&M 28 86 K2 I 29
51 oA Al A 28 87 1-octen-3-ol 29
52 B-7%Je i 28 88 6-methyl-5-hepten-2-one 29
53 75 A A 28 89 2,4-heptadienal 29
54 oMM 28 90 a-Fa il 29
55 a-E I 28 91 K 29
56 B-55% 2 28 92 trans-B-ocimene 29
57 o- i 28 93 2-octenal 29
58 oA =5 M 28 94 3,5-octadiene-2-one 29
59 B-E & 2 i 28 95 S A T I 29
60 AR Y 28 96 cis-3-hexenyl tiglate 29
61 AR VN 28 97 R 29
62 AT AT 28 98 trans-2-nonenal 29
63 B-ATiE I 28 99 terpinen-4-ol 29
64 Kt s g 28 100 ENE 29
65 WET =4 28 101 IR 30
66 IR - - i 28 102 TR R 30
67 P AE BT 28 103 HAR 30
68 WY M 28 104 ARHAR 30
69 m-mentha-1,8-diene 28 105 AR 30
70 o FEAA T 28 106 FR B 2 R 30
71 ot 2 28 107 AR 30
72 2-bornene 28 108 INER 30
73 2-hexylbutyrate 28 109 LR 30
74 INAFOLFR 28 110 K Bl 31
75 B 28 111 4R B2 31
76 AH R 28 112 #4142 B6 31
77 IEC % 29 113 $EEC 31
78 e 29 114 YAEFE 31
79 5-tert-butyl-1,3-cyclopentadiene 29 115 B-THES M & 31
80 B & AR I 29

Lanestosa S¢47VfF 5T & LA 28 H2 XA 25 mg/kg 7T
LB PR /N BRUHAE TR AT S 2R A (R o —
MK, AT S e A i3
24 [FME

e I S S — R DL O LA R, A ER R

R AAHFISE T R KR — R, KRR M
B THE8T, Wang SFUWOIFAT 1 AR O i L K BRI
BITIER, SR KA E 2 500 pg/mL HA R
i 7K, DT 535 P I A SR 5K 2R e 46 8 Cangiotensin
converting enzyme, ACE) #lIfiliE !, HA ML
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Fig. 3 Chemical structures of other substances in S. rebaudiana
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HEIEZF T B2 MHKFEF 2 (nuclear factor E2
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disease, NAFLD) — M i 35 =k H il (triglyceride,



» 1020 -

FE B 202428 $£55% B 3W  Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 3

TG) &% & A5 25 1 (low density lipoprotein, LDL)
KT 8590 B T SR W i 4 SR B T DA
$ 553 I 75 3 00 MR 17 T P ARt S HRHE A FARAR
I3 A A =B H A LDL ZKCPO00,  E -2 4R £ b
A LA I b i e SR A ) Bl A BE ) BT AR o
( peroxisome proliferator-activated receptor o ,
PPARa ) Al iR H B W5 46 85 B BB ( adenosine
phosphate activated protein kinase, AMPK) a FiA[%F
fi& NAFLD K BRI, BETEE NAFLD.
ARy, PPARa FIAHG 5%, AT LAEEENE 5T E WA T
AF VI 375 P A =B T R JER i K390

2.7 HAZHEER

AL, B RAAME . AR E. Tl
SRR . BEFE R, 12.5% M 4 BE 324
A 2 A T TR T AN R AL AT B AR A R R 621,
Khatun S503I6JF 58 2 W Hf -2 1 470 B4 16 F AT R A2 i
IR R SRR ) . I PRE AL A R BN, IR E
RS RS FH B S A0, $92E 90 d Je AT DL 1%
I R I A ot B AN LS4 . Ramos-Tovar 55009
WFFC R B, G258 K 100 mg/kg AT PLEE Eiff Nrf2
AN NF-«B RIE, 57 1840 B SR SEAIE AR,
T TR A5 o it 2g 2 30 F AL L] 4.

LLE LS AR EY (R A
—_—
i
TRPMS é} AMPK
MAP

g,

|

mﬁy

N

\J
CacED \
/ MRS

N

[

[

e o

[ ]

4 FHHRHEBERREE

Fig. 4 Pharmacological action of S. rebaudiana
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Fig.5 Schematic diagram of prediction analysis of S. rebaudiana
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