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FRECT R 251 5. 0 kg AR UKANA S0 1. 40 L 1
FETIREIR PR 2 W, a3 g, U8 60 ~80
CHZEE TR PRI 2 h RBOR AW S5, &
AR 60 ~80 H Ui [ i ik, 5 1d & 2. 5 g/mL CaCl,
WA, 15 8] pH i 9 ~ 10 UL, 1 38,
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7" C-NMR (400 MHz, IEBE) 25 H T 18 MRS 514
DEPT135 (600 MHz, MERE ) 251 8 A s S0, ' H
NMR (400 MHz, MLHE ) 45 i 29 &[5 5 0%, Hr 2
AR TFES 6:1.36(d, J=6.0Hz, 3H),2.03
(s, 3H) ; TER A 6 M HFREFE 7155 6.
1.53(m, 2H),1.61 ~1.65(m, 8H),1.85 (m,
2H) , Al HNZAC A WA KPR 5 1) Bt i % 5 C-
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I ERER LRSS ;8:62. 6 ~ 103. 8 A 6 Mik{E S,
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Zx bl Ak B i 378 0 Uk Cog
H;3, 040
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FBE;82.03(s, 3H) A 5 AL B+ A #H ¢, 15
#C, ~C,HE;81.85(m, 2H) 562.37(t, J=6.4
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(I E L FTA33) €, ~ C, A Bt TEBR S FEAH
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RALFEAH 5C ;6 4. 40 IR HF LT 5 6 62.6 (C-
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LT 40, 155 5l 242 ~ 244 °C ; ° C-NMR (100 MHz, fiit
ME)8:15.8 (C-20),19.6(C-2),20.9(C-11),22. 4
(C-6),28.6(C-18),37.2(C-3),38.7(C-12),40. 1
(C-10),41.0(C-1),41.1(C-7),42.8(C8),44.2
(C4),44.7(C-14),48.0(C-15),54.2(C9),57.6
(C-5),86.8(C-13),105.0(C-17),154.4(C-16),
177.3(C-19) R DU il 28 LA IEA (5 5 ;62. 3
(C-6"),62.6(C-6"),62.9(C-6"),63.1(C6"),
70.9(C4"),71.2(C4"),71.8(C4"),72.1(C-
3"Y,74.1 (C3"),75.5 (C3"),76.5 (C2"),
77.6(C2"") ,78.4(C-5"),78.5(C-5"),78.7(C-
3"),78.8(C-5"),79.2(C-5"),79.5(C2"),81.0
(C-2"),88.1(C-3"),96.0(C-1"),98.4(C-1"),
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Table 1 NMR data of compound I
C e - 2 - VLV H A C—H R A
1 29.3 2.03 s,3H —
2 208. 1 — — (Cy,Hy),(Cy, Hy)
3 43.3 2.37 t, 2H;(H; ,H,)J=6.4Hz (Cy,Hy),(Cy,Hy)
4 36.8 1.85 m,2H (Cy,Hy)
5 24.1 1.63 m,2H (Cs,Hy)
6 71.6 3.95 m,1H (Cq,Hs),(Cq,Hy)
7 38.2 1.61 m,2H (C;,Hy)
8 25.6 1.63 m,2H (Cg,Hy)
9 21.7 1.53 m,2H (Cy,Hyg)
10 37.8 1.65 m,2H (Cyp,Hy)
11 75. 1 4.10 m,1H (Cyy,Hy)
12 21.6 1.36 d,3H;(H,, ,H;,)J=6.0Hz (Cpp,Hyy)
1 103.8 4.94 d,1H;(H, ,H,)J=7.6Hz (Cp,Hy),(Cp L Hy)
2 78. 1 4.03 t,1H;(H, ,H;)J=7. 6 Hz (C, ,Hy)
dd,1H;(H,,H;)J=2.4Hz
3 75.8 4.55 (Cy,Hy),(Cy  Hg)
(Hy,H,)J=12.0Hz
4' 70.3 3.78 m,1H (Cyr,Hy)
5 78.3 4.40 q,1H;(H, ,Hs)J=5.2Hz (Cs,He)
6’ 62.6 4.24 d,2H;(Hy ,Hg)J =9.2 Hz (Cq ,Hy)
o 0 20),20.1(C-2),20.9(C-11),22.9(C-6),29.7(C-
18),38.1(C-12),39.0(C-3),40.1(C-10) ,41.3(C-
TN 2
OH \v (\6 U;\ 1),42.1(C-7),42.7(C-8),44.2(C4),44.9(C-
o N o 14),48.2(C-15),54.4(C9),57.3(C-5),87.0(C-
10 Dy 0 13) 105.2(C-17),154.2(C-16) ,180.5(C-19) A Y

Bl 1 LA T COSY il HMBC AHSG/R &I
Fig.1 Key COSY and HMBC correlations of compound [
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0
OH #f 1
B2 Sehflit A 125 X
Fig.2 The structure of rebaudioside A
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R AR BRI S  H 180. 5 KB €, MilF
%E/‘J?&ﬁi@ﬁ;&ﬁ((}@’) ,62.7(C-6"),63.5(C-6"),
70.2(C4") ,71.9(C4") ,72.6(C4") ,75.6(C-2"),
76.7(C-1"),77.9(C"-5) ,78.4(C"-3),78.7(C-5") ,
78.9(C-2"),78.9 (C-5"),81.0 (C-2"),88.5 (C-
37),98.3(C-1"),104.8(C-1"),105. 1 ( C-1") A HX
REREARFE S, UL 8 5 3cmk[ 11 - 12]
fRIE RS bfil B RA—3, HARE LA B A M T
B ZAL Y el B 25N 3 R,

G IV HY BV W45 & o 1A BOPE R K
TLC MLt (5 3 (6, 10% B R £ Bt 75 iR 41 (1,
C-NMR (100 MHz, At 1) 6:16. 1 (C-20),19.3 ( C-
2),19.8(C-11),21.5(C-6),29.3(C-18) ,37. 1 (C-
12),37.1(C-3),39.0(C-10),39.9(C-1) ,41.5(C-
7,C-8),43.6(C4,C-14) ,46.9(C-15),53.2(C9),
56.7(C-5),85.9(C-13),104.0( C-17),153.3 ( C-
16),175. 1( C-19) S~ PUIA i B 42 AR =,
92.9(C-1") R C,y b WiuH IR B 155,97 1 (C-1")
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Fig.3 The structure of rebaudioside B
Ny SRR 1952 103.8 (C-17) , 104. 0 ( C-
17,C-1"",C-1"") ZE BRI B (S %, DL BRat
BRI 5 SR [ 11 ] 38 A Sl M SEEAR — 2, ik
YE AL E Y RS M g5 A 4 R

B4 SEB M RLE R
Fig.4 The structure of rebaudioside M

BV V FIR T 2% TK, s T H A,
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10% BilR 2, B MLk i 2 21 €0 [t 25 30 B g T
AR TR S AR RS, #5552k 80 ~ 90 °C ;¥ C-NMR
(100 MHz, M1 ) §:66. 2(C-6) ,73.4(C-2) ,73. 6(C-
5),75.3(C4),78.1(C-3),104.0(C-1) ., MS 43#r
BE[M-H] N m/z 181.2, 1fii # % M 00 70 T =E N
180 ; % AL A W5 # BFEFRME S, TLC %I, IR R (H
FBES B A — 2, ok aT DUEIZ L & 9 o
HjHE
2.2 KEMHESW

RIS BAR ELA RO G A P s R
B RO EEAS— 553 B0y 1R B R X
JEEFEIA T AT, AR SCRIFSRAR B A RS

SRR A SEMIH B 7 S M LLUCH ik
AW 1R e AR TR 153 254k & W ) i
B2,

K2 AR S S YR
Table 2 The sweetness of related compounds in

Stevia rebaudiana

latry s il (atx/lines WHEE
I 113.6 1 325.0
I 225.0 I\ 29.4

RS TR (9 £ 4

FHAG B JEARZE A €, BRI 3 A 2 Al %o ik
ARBURR, C g 1 0 B 3 6T i ik 11 2 3 A AR R 1Y) 56
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1 B AL M 1, el i 29 5 77 i i 60%
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i BUE R a1 AR, 5 T4
BRI R AR 7 1y v A B A3 B i L R R R A
113. 6 %, NS H FUSRAGE | K25 25 SR A 7510 7=l
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3 HEiE

B2 A O 2S5 AR A s
AR R RN N A IRy
AEE TP, X ABE IR LRSI T RLAF Y
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A A SO B A RE BRI R S E TR A
RS R i AR S o BRSO AR B
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Analysis of the Chemical constituents of Stevia rebaudiana
and its sweetness

YANG QuanHua CHEN Guang REN HongMei WANG Ge YU ChangYuan

(College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Extraction and separation of the products from Stevia rebaudiana obtained through an industrial process
afforded five purified compounds using silica gel column chromatography, reversed-phase Sephadex LH-20, ODS-A
and MCI-GEL chromatography. Identification of by TLC, MS and NMR showed that the five purified compounds
were 6-hydroxy-11-(8-D-glucopyranosyl ) -2-cyclododecanone ( I ), rebaudioside A ( Il ), rebaudioside B (1),
rebaudioside M (IV), and glucose ( V). The monomer I was a new compound. In silico prediction software was
used to predict the sweetness of compounds I, I, Il and IV. Their sweetness values were predicted to be
113. 6, 225.0, 325.0, and 29. 4 times larger than sugar, respectively.

Key words: Stevia rebaudiana; chemical composition; NMR; sweetness
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