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Abstract; The leaves of 14 Stevia rebaudiana cultivars cultured by cuttings were used as experimental materials. Firstly,

a suitable macroporous adsorption resin was screened from eight different types of resins to purify chlorogenic acid com-
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ponents in Stevia rebaudiana leaves. Then, the chlorogenic acid components contained in the leaves of different S. rebau-
diana cultivars were compared and analyzed by HPLC in order to screen the S. rebaudiana with high chlorogenic acid
components. The results were as follows: (1) Among the eight tested resins, XAD-16 showed much better adsorption/
desorption capacity for chlorogenic acid components. (2) XAD-16 resin had better purification effect on the chlorogenic
acid components in the leaves of S. rebaudiana when the concentration of sample solution was 1.20 mg + g with pH 3
and 70% (v/v) ethanol used as desorption solution. (3) HPLC analysis showed that six kinds of chlorogenic acids were
detected in the leaves of 14 S. rebaudiana cultivars, including neochlorogenic acid, chlorogenic acid, cryptochlorogenic
acid, isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C. The main components were isochlorogenic
acid A, chlorogenic acid and isochlorogenic acid C, but no isochlorogenic acid B was detected in varieties 3, 5, 13 and
14. (4) The contents of six chlorogenic acids in the leaves of 14 S. rebaudiana cultivars were 20.55-54.3 mg + g ( iso-
chlorogenic acid A ), 17.96-32.93 mg - ¢ ( chlorogenic acid ), 4.15-19.49 mg + g”'( isochlorogenic acid C ), 0.61—
4.61 mg - g ( neochlorogenic acid ), 0.52-3.11 mg - g ( cryptochlorogenic acid ), 0.0-3.17 mg - g”'( isochlorogenic
acid B ), respectively, and the total amount of six chlorogenic acids was 43.9-97.8 mg « g"'. The research results sug-
gest that different varieties of S. rebaudiana cultivars contain different contents of chlorogenic acids, and the S. rebau-

diana cultivars rich in chlorogenic acids can be used to develop and obtain chlorogenic acids. The resarch can provide a

basis for expanding the development and utilization of S. rebaudiana.

Key words: Stevia rebaudiana, chlorogenic acids, leaves of Stevia rebaudiana cultivars, XAD-16 resin

HH 24 ( Stevia rebaudiana) i —F R P= T 5§ 5%
S ARHT b DX Y 2248 AR REASRE W), F T 20 42 70
AEART IR AR By, H e 3R me b Oy X A e
(TI2R5E,2016) . Ht b & A ZFRvE &
FITEE BRI AG E T, D2 R B A R R T 348 1A BT B R
CLEE & OB AT A5 8] )2 1 A (Samueli et
al., 2018) . WLAh, IT4E R 5T & LA 54 32 YY)
B oAb o4 [ opE | B I 55 2 B T sk
(Kim et al., 2011; X1 J5 51 %55 ,2016) , #F 58 & 1 X
L6 Ty R] fig B 2o My 5 T 1 4t i R A 1 R 25 ) T
A % ( Molina-Calle et al., 2017) ., ZRJRERZEY) &
FHNMHERR 15 25 J2 IR 40 i) — 2R 4 IR KAk &
HAGUR | Br e AL 0 8 42 08 I8 103 55 2 Fh AR
Pyf i (B8 BL AR, 2006) , BB A TR g L fR A
dn . H R T A8 4000, (0 B Al 3 22 N 4 4R AL | FE
- R S AR ) b IR S SRR W IR DR R R Ok
VAR, AR (R RITSAE,2014) , BUABESE R
T4 rh bR o A R R ISR MR T A R
SRR IR IS i, R R I 5 SRR | S )
M2 A FSeak iR C, Dt & & sy, i rp gk iR
KW & E Ik 52.69 mg - g (FTBE%E,2014)
Karakose et al.(2011) K LC-MS 7§45 v & 3

T 24 FhEE IR TN ZE R IR 1 R S AR R AT AR W 5 A
IRV /R 4 (2017) 2R H UPLC-QTOF-MS 7 & i
5K A W K 10 BRI R 25 W) T ; Hande et
al. (2015) 7EA - 4 B oG DU HE 5 i ¢ Ji 1R 288 1
g3 ZRHERN A (2017 ) W 5E AN [7) 7 1l i ot 44 v 8 iR
H o3 i e AT Ik 6.726%

UEAER | KL W B AR A 7E K 9K 7 0y 45 1l vy
431 A AL RS (2014) 2R FH DM700 B4 i A
Tafi A gy & b () 2 R, RE AR 4F (2013 ) 3% ]
NKA-2 B fig % A fifr o ¢ i iR J 43 328 47 1 4l Ak A
5%, AFLEE A A I 2 Ak b B i 2 2 IR 2 4y
AHOCTT T RIFFE A8 . TE R 48 T B &5 A7 4 R
KBTI, B E A KA EW Y E R
S5 HAM R B (XT84, 2016) , HHE2HEAT 40 B
ANAST S i 0 5 R o A e T L 2 A U R
ARG Y B, AR SC LR AR 43 o B R I
SEFEIRZE R i, UL HPLC 35 2 AR [R) b 28 4
TR 2 1 43 Bt Sl 7 2 G 1) L VR B A A Xof
P 3 i v g DR 28 B 2 AL T A B 4k X 14
ANAS TR I 2 b ot v BT B S DR 2 B 43 14E AT L
BT, LA 0 358 1 A A v o kR R S W) o 1Y)
I8 SR S R 2 1 & R A R AR
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14 AHEt48 i A B 7 2 AL R AR A E AR
SFEMESEREMAEY R THERRE
FHEEE 1Y, a5 B a2k = b 9 A & 2
FRUTAE (2017 ) PABKKANZR 75 S0 B v 1L — 5 Fh -+
PAFH 5 A VUSRS R, EE g AR TS,
Krieid 40 H ik B
1.2 X F A0 25

2R (4IL5 MUST-15041814) R4k ik (4t

5 MUST-17022403 ) | #r &% )& B2 (4t 5 MUST-
17011001) S 2¢ )5z A (#it5 MUST-17030621) |
SELRE R B (5 MUST-17021602) | 5 4 5 /2 C
(Hit5 MUST-17021603 ) B #E it 240 17 5 AR = Bk
A YR BR 2 w5 e R (445 170406 ) | BT &R
i (L5 170106) B U & W [ R #B A bk Ak 26 A= )
HARARA A, B B KT 98%; ik 4l &
Ji& , Fisher 28 7] 5 0K LR , KRBT 7K KAL 24130500 T &
RO 5 7K R SR WA A AR 2l v K AR 28 o0 o i
afi O[] RS DR L W B AR i 3 Ak R S B S A
"R WmE 1 PR,

U-5100 B4 A LA OB RE T, HACH LA

x1 AEESKILEMKASEALERSHMEST XK

Table 1 Physical and chemical property parameters and manufacturers of different types of macroporous adsorption resins
. = R A /3 .
0 et L i LR %
Type Polarit; Surface area Average aperture Manufacturer
e ' (m’ - g") (A%) o
AB-8 SM 480~520 130~ 140 IEERERHCA T
Weak-polar Shanghai Huazhen Technology Co., Ltd.
ADS-7 SRR =100 250~300 R HER TF AR 24 7
Polar Tianjin Nankai Hecheng Technology Co., Ltd.
ADS-17 AR 90~150 250~300 R T AR 24 )
Moderate-polar Tianjin Nankai Hecheng Technology Co., Ltd.
DM130 AR 500~ 550 90~ 100 INAREPEZ AR A T
Moderate-polar Shandong Lukang Pharmaceutical Co., Lid.
D101 EEL) 3 500~550 90~ 100 BN ERAL T A IRA
Weak-polar Cangzhou Baoen Chemical Co., Ltd.
XAD-16 At 800 150 Rohm & Haas
Non-polar
HP20 e 590~ 600 >200 =LA R A
Non-polar Mitsubishi Chemical Holdings Co., Lid.
X-5 JEAR 500~ 600 290~300 LR A 7
Non-polar Shanghai Huazhen Technology Co., Ltd.

] 3 CQ-250-DST #Y 8 75 I 1% e HL, b it BR = H]
NeF e i) ; DELTA-320 pH 1, AL204 AU H1L TR
- MR - R 2 A PR S F) s RE-52A Jief% 75
BAL, B SR AEARANER ) s SHA-B W) B /K ¥ 1H
TR o , 78 B K WL A% A RS | 5 SHB-IV XL A 1
WK ZHEZSFE, MK A TR AR A A,
Sorvall ST-8 #4 B .0> #l, 5% [E Thermo 2\ w] ; Waters
2695 =0 HE (154 2998 A6 % | TR AR Rl
( M) ARAF]

1.3 HERAEHE

HBURHI-25 MKy K 0.1 g, il 60% Z.EE7K 5 ml,
60 °C 41T M AR 25 min, 320 3 ¥, B0 E
TR, A Bt g IRV T 25 mL A &l
HeHEEZE,&H.
1.4 E5hHRE &

S50 75 56 (2005 ) 19 5840 40 6 BE VL DA gk
JEUR A bR A, 7E I 327 nm 4B 0 E -5 0
SRR B
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1.5 Bk HE &G E

i S 2= AE T A5 (2017 ) W& BT 25 6 A B R
F WA HPLC J7iE I E /AR AL |
1.5.1 &3 %1 Waters SunFire C, 0% (150
mm X 4.6 mm,5 pm) , WA A B LNE,B A 1%
CTRKTSW BB EVENE (0~ 15 min, 8% A~17% A,
1.0 mL *» min";15~22.5 min, 17% A ~17.5% A,
1.0~0.6 mL * min";22.5~30 min,17.5% A ~18%
A,0.6 mL - min™;30~40 min,18% A~20% A,0.6
mL + min™ ;40 ~42 min,20% A~24% A,0.6~1.0
mL + min™ ;42 ~50 min,24% A~40% A,1.0 mL -
min" ;50 ~ 65 min, 40% A ~40.2% A, 1.0 mL -
min™) , FEi 30 °C, AR 10 wL, B4 330 nm,
1.5.2 &M £ 72 RKRBUHT SRR 20 R TR | B gk
JRR ek R A ek RIR B SRR C AR
T, I 60% £ T R A TR G Bm o i VR T, 42 L )
3 7 i T 2 A I Ik BE A BE AT HPLC 43 #7
1.5.3 & E BURARMERIFIRES A S5 K,
DL TR SR S R R | IR R | R AR IR R | 5 4%
JRIR A SF4RIERR B R4k RRR C 1Y RSD fH.,
1.5.4 .0 BEHH A AT HI 4 6 ByFe il i
WA TINE | LAV TET B TSR 4 SR | R IR | B
R SRR A SFERIRIR B SF4RIFER C 1Y RSD {H,
1.5.5 A&k IO I 254 fb A o o 45 B A U
A3 NTE 0.4 .8 12 .24 h AT 5E , AW T BT
GRRIR (BRFIR BREREIR | AR IR A | S Ak
B . SF &%) R C 1 RSD fH,
1.5.6 =K X8 o0l HC— 2 AR B TR & s e
b VI AE] it g A R P AT RIS 5 By R AL
W AT HPLC 434, LA UG THI B T 530 0T 4% SR R | 4
MR BRLR AR 4R R A 4R IR B 4% R R
C IR
1.6 RA5E S B TF 1
1.6.1 M Ag TR 2 H 8 P A5 14 AL W BFHAR i 3
L SE ARSI A TG K L BRI 24 h, SRS
FH B TR Ve O BE R TO R by 1k PRI 4%
HCl W 2% NaOH ¥ AL BRI 1= 36 2 ~ 4
h JE e 2 K pH ik, &,
1.6.2 RE A 5B A ey b LIRSt
JE 3 T I 5 D TR S I 3 1 L S AR A, HR AR R

AN TR 8 DS FLARS i o) 5 I 2 I v 4 Ji I 26 1
YW B i BT R BB . TS, B 8 FhIRAL B AF BB A
% 1.0 g, 43 AN AR EE S Co i A 10 mL,
fHIR (25 °C) =35 W FE 24 b, 05 W B 8 A ik
& C I, g SR 5, w25 5 b2k 5 imA 10 mL
K IETE (25 C) ¥R 10 min, 82 PR, &5, K
TRJa 2 B R 2 A 60% £ 25 mlL, 25 C
TER AR 377 il W2 24 h, TN ZE il BT I 2 D 1R 28 ) o ke
BE CH ARIE R IR (Liu et al.,2017) 315454
JEWC Rl B Q (mg - ™) (B 3 E (%) Ff# BT 2
D(%) .

E=[(C,~C)/C,]x100% ;

Q=(C,~C)V/W,;

D=[C,V,/(C,=C)V]x100% ,

Ao €, Sk W B A 2 DR R 2 ) VR JE (mg -
mL™) 5 € S WS &% R R 2K W) T ik BE (mg -
mL™) 5 C, O i W I 4% )5 R 25 W) BT vk B (mg -
mL™) 5 VIR BHEAR R (mL) s W B IR & (g) ;
VAR (mL) .

1.7 XAD-16 # fi5 IR Bt 5 i A7 14 B8 B 4L

1.7.1 e i R B 5 XAD-16 A fig 2R b 46 09 %
e LLERAMI 0 BE VA T 5 il 5 W 1Y) 4% D R 2%
B SR R AR S WO FE X XAD-16 B il
W RFHAE BE RS, FRER 1.0 g AL HREF 1Y XAD-16
Big s i A 5 HOE ZEHEIE I N, #5000 A
0.3,.0.6, 1.2, 2.4, 3.6 mg - mL" ¥R HEE R IBH
10 mL F 25 CHAEIRIRFE W 24 h J5 , I A [F] A
SR TR M S XAD-16 X §ft i 44 i rp 4 Ji7 2
) 1 R R

1.7.2 # & ik pH 3F XAD-16 #F 8§ 2R W 4k 49 %
PRI 1.0 g FARFRAFHY XAD-16 BHfE 3 (A
3 HEZEHIE N B MW (pH 5.6) 1Y pH {H
P854 pH 5.0 .pH 4.0 .pH 3.0, 48 10 mL fin A4k
TERAN T 25 °C 1H R R 52 WK 24 h G AR IR AT
HPLC 7347, % %A 6] pH 25 F T XAD-16 Xf it
B et I IR A o3 1Y) W R

1.7.3 TEARAR S 25 XAD-16 # i fig 47 bk 5k 09 %
v DUEEAN 0 BE I AN TR AR 43 8K & i
Pril i & B R 28 i A i, PRI 1.0 g TolAb 4T
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) XAD-16 AR 5 (3 I A ELZEHEIE I T, 20 51 im A
FEMVEW (1.2 mg » mL™", pH 3) 10 mL,25 °C fa i
PEFEM R 24 h 5461 10 mL KA BRWG K, K Bk 5
O 5 A AR AL B0 10% . 30% . 60% . 70% .
90% 1Y 45 25 mL., 25 CIHIRIREEMT 24 h J5
I 72 AR [R) 2 v B 25 A T AT R
1.8 U ANFHMHFHRMHAPRERER S SENE
A3 BIE 14 AN SRR G R A4 0.1 ¢,
42 1.3 Ty % ) 25 A L, A AR S R — AT
ST A RN [ R XAD-16 B RSTHTALER S UL HPLC
TR A A8 R b i B S S R

2 SR 5

2.1 BREHEBILE

2.1.1 HPLC 2R B 7£ 1.5.1 T 8 <7 i1 (3% &%
A T RE i S R A A A ek AN B 1 TR
NGB RCINYE S RGN U e T 2 3
PR B R R e R | BT AR AR | S 4R B | S 4k
iz A FSFERIERR C /\Fh B R X RE o P R A A 47 1Y)
Sy BRI ZE R 48 i rp L BEAS I R A R R | A%
JRIR Bask 5 R 4t R R B Ak R IR A il S 4k
IR C 7SFP I R 25 157 .

2.1.2 FkF A s DU U N R AR AR 1 T AR
KA FR AT LA ] 05, W 2R 1 o6 R R AT 5K, 4%
BB EEFEIR y=35 197x+5 663.3,r°=0.999 4 2
PG 1.25~20.0 pg - mL"; 25 R y =33 9631+
74 214,17 =0.999 9, L M5 16.66 ~266.66 pg -
mL"; B %k JF R v =26 20556 346.7,r*=0.999 8,
PO 1.46~23.33 pg - mL'; REEJREER B y=
30 902x+2 352.9, 2 =0.999 9, £k 1 75 Bl 1.46 ~
23.33 ug - mL'; FEERAR A y=59 164x-15 903,
r?=0.999 9 kP 18.33~293.33 ug - mL™; 5F
SEFER C y=67 461x—60 438 ,r°=0.999 9 L VE
F18.75~140.0 pg + mL™',

2 1 0 v o D PR | D TR | R A DR
SRR A R IR B R AR IR C Y RSD {HTE
0.53% ~0.91% 2 [4] , RHZALAS R % B R A4f; 1A
PRI OB 4 R R | Sk R R | B SR IR R | S 4R R R
A SRR B SRR C 19 RSD {H7E 0.93% ~

1.81% 2z 6], R Wiz 5 ik B G M B A fooE vh ik ge
TR SRR R B AR R R | SRR R AL S ak
JEIR B SF4EJRER C 1Y RSD {HAE 0.95% ~1.74% 2.
], 2 HIAE SR TRAE 24 h PR RS E ; mISCR IR 56
TR SRR R B AR R R SRR AL ST Ak
JRfR B, & R R C M7 3 R 7E 95.1% ~
104.8% 2 [f]

2.2 WAEE S K TF 1%

LSS A1 o3 ' B % JIT 0 g Jis R SIS ok A 1 e o
FFEAR, # 2 SR FH RPN R AR M ) % i i
W PER A ADS-7 X2 i rb 2 J5E 1R 25 18 A T B
TN W B A e, H i AT AR A AR PR Y
XAD-16 14 Jig W Fff 5E 7 8% AIK T ADS-7 Wi, 20 R B
I AR R RE 1. BRI, BERE XAD-16 4 I X it
- 2 - v 5 JE R IS ) JBRi ALb 3
2.3 XAD-16 W% Fft 5 fig 1% g8 B9 1L
2.3.1 Bk R E 3T XAD-16 "R WM 4k 69 % v
0.3.0.6.1.2.2.4 3.6 mg - mL"'5 A A RE 5 T
WBEZAE T XAD-16 X &t i 25 o 2 J5 iR 25 B 43 19
W B % 43 51 89.0% . 88.5% . 90. 1% . 85.2% .
76.0% ., FJLLE H, EHEWREAMRT 1.2mg « mL" A
X XAD-16 #4 i (4 W B BE 1 JL-F- B A 5, 24 1 f
WRBERTF 1.2 mg - mL' B, XAD-16 4 Ig M Fff 2 %
W R, PRI, BRSO BEE LA 1.2 mg -+ mL!
&Ik,

2.3.2 # Sk pH 2 XAD-16 45 R M 48 49 %
W IR A HPLC 40 B XAD-16 W% B Hif Je A
i VA VR S SR R A B A IS L ), 230 XAD-16 X
AN R Fh 2 2 S R 28 B 43 W BfF B D AR [R] . ] 2 Joir
71N, W IRF i ARG I B A VR VR (pHL 5.6) SR £
Tl I I 24 1 43, R B I JL - A 381 S5 ¢ i iR
A AR C %oy (KR g N 6.7.8)
SURG I 1) 2 JFE 2 P o DA R e L T oK 4 ( KT iz
eIy 1.2.3) , RUIFE pH 5.6 B XAD-16 Xf
Hp s at i iR A e R R C % B4y 1Y W2 B AE
T8 R S R 4% I IR | et ¢ it 2 ol 4 1) %
Mae s, SIRMREIEY IR — KA BRI
A WL A ML R, P R BRI T A
T B 1R 2 Ak & W A6 KL W B R b Y
(Zhang et al., 2008) , L, FATHE—A @i 5 FE
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1R 2. SRR ; 3. FGRIEIR; 4. WIMERR; 5. PUERRR; 6. &AM B; 7. &AL A; 8. F&JFMR C,
1. Neochlorogenic acid; 2. Chlorogenic acid; 3. Cryptochlorogenic acid; 4. Caffeic acid; 5. Ferulic acid; 6. Isochlorogenic acid B
7. Isochlorogenic acid A; 8. Isochlorogenic acid C.

1 o R R P 2 o (35 5]

Fig. 1 HPLC chromatograms of reference substances and Stevia rebaudiana samples

B A R pH 25 2L E 4 - Hp 2R JERU R 25 B 0 7 XAD-
16 W5 I 18 % [ Rk
T 1k A SV W pH X XAD-16 B} W% 1

xk2 AEESKEERMEBRITERIEER
Table 2 Adsorption and desorption capacities of

different macroporous resins

I Afﬁfp%n AZE’iﬁn D@‘iﬁn RERYSZ MR (18] 3) , KB IR] pH 25 T 7 4% i IR
Resin type content ratio ratio A REFERR C % W TE XAD-16 | 454 %5 I i)
ere) W " PO XAD-16 XTI JB7 SR |t L
XAD-I6 190 88.0 906 W B E g Bl pH L G {128 W 1 o, R ILAERE & pH
O o o LA, 8 5 B 3 2 72
s 1130 %37 854 Ro 2k i R S 73 5 B 320 W AR, G v ¢ SR 5 1
D101 11.20 83.0 84.6 i A W I (0 R ) 35048 2) o $7R 48 pH 3 &b
DM-130 10.61 79.0 74.2 BUG , BR FIGER T XAD-16 X & i34 i o 43 Ji7 iR
ADS-7 13.05 96.0 192 LI WM RE T . PRI, 1EFE pH 3 SR 4 N #EAT
ADS-17 5.50 403 38.7

I 34 - m 2 D Sl o 11 T
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Fig. 2 HPLC chromatograms of sample solution (pH 5.6) before and after adsorption on XAD-16 resin

2.3.3 TEARR S 3T XAD-16 AR5 AT 1 48 69 %
W 10% . 30% .60% .70% 90% 5 A6 £ 5 e
JE 54T XAD-16 B A5 B fi# B 3 23 5l 4 12.8% |
52.6% .80.7% .92.8% .88.2% , 45 HFEW] A [F) 4
FROT B L0k ¢ S TR 2 00 o 14 fige b7 7™ LB R 52
el , B £ BEAR R A3 50 1 I, ¢ Jis R 2 400 o 1) fie
Mrse ETHE B %, 70% £ BER s ik 5 92.8%
CBER TR BB AR B B A% BT VA0 2 P T 38 ¥
W, AR T H AR 3 BRI T s AR A B
LSRR A3 Ve I T Sk DT 5 S50 BT % e
(Sun et al., 2013) , B, BEE 70% KB40 2
P S Y 50 B R A T e WA R
24 4NN FERMHPRERERS SENE
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Table 3 Chlorogenic acids contained in leaves of 14 Stevia rebaudiana cultivars
BEGS U SRR (G2 SHERIER B SHERJER A SHERJEIR C Bt
. Neachlorogenic Chlorogenic  Cryptochlorogenic  Isochlorogenic  Isochlorogenic  Isochlorogenic E
acid acid acid acid B acid A acid C

1 4.61 30.44 3.11 3.17 39.88 16.58 97.8

2 0.92 25.86 2.06 1.69 24.01 17.57 72.1

3 0.67 21.11 1.07 — 54.30 8.05 85.2

4 1.61 27.53 2.01 1.92 33.41 12.92 79.4

5 2.04 18.99 1.48 — 37.44 6.11 66.1

6 0.92 22.28 1.38 2.10 43.74 12.76 83.2

7 1.24 21.45 1.52 1.61 48.40 9.39 83.6

8 2.47 22.60 2.98 3.10 26.55 19.49 77.2

9 1.62 25.23 2.11 2.82 33.10 17.22 82.1

10 0.61 32.93 0.52 0.61 27.26 6.08 68.0

11 2.21 25.15 1.70 2.57 34.26 11.00 76.9

12 3.08 22.53 2.15 2.40 36.30 12.57 79.0

13 3.32 25.10 1.32 — 51.26 13.23 94.2

14 0.65 17.96 0.61 — 20.55 4.15 43.9

T " RIR AR

Note: “—” means not detected.

BRERIRIR SFARIEIR A SAR R R C o i iR 28 i
435 14 A e G Ji R 288 B4 5 it A o 1 R AT
i£97.8 mg - g, BARAUN 43.9 mg - g, A[F R
SRy W e NI T Rl = =% (190 N T P E I )
AT 2 %) 32 2 38 S A S W B A 7 T A B
FITBR TR, A7 b B XF & Ji R 25 ) o 5 2 ¢ o 1) i ot
e — 2 I RIS, T B R R R 2 W ot R A
Ak SFe Y B4 [ B 38 T AR 1 R I B 2 A R T

SE .

DING HR, HONG LH, ZHAO BQ, et al., 2016. Main uses of
Stevia rebaudianum and current problems in production
[J]. Sugar Crop Chin, 38(6): 77-78. [ Ti§5%, B3z,
BT, A, 2016, FITA 32 i SN AR P AR Y
AR [J]. R, 38(6) :77-78.]

EERDUN BAYAER, ZHAO PY, JIAO LW, et al., 2017. The
study of the differences of compositions between water extract

and flocculation supernatant from Stevia rebaudiana [ J]. Food

Res Dev, 38(18): 143-149. [ FURSCVRER, B9 T, 44
FITL, 4%, 2017. StH-357K S W) FIER Bk b3 oy 22 52 0F
78 [J). BT 5T, 38(18) :143-149.]

FU X, YIN ZP, SHANGGUAN XC, et al., 2014. HPLC simul-
taneous determination of three caffeoylquinic acids in leaves
of Stevia rebaudianum Bertoni [ J]. Food Sci Technol, 39
(8): 276-280. [ g, FFHFE, FEHE, %, 2014
HPLC ¥ RN E R4 3 Fhag st ib a9 [J]. &
S BH , 39(8) :276-280. ]

HANDE KS, ANJA M, NIKOLAI K, 2015. Profiling and quan-
tification of phenolics in Stevia rebaudiana leaves [ J]. J
Agric Food Chem, 63(41): 9188-9198.

HUANG YQ, 2018. The review on macroporous adsorption resin
application in the purification studies of traditional chinese
medicine [J]. Guangdong Chem Ind, 45(8): 130-132. [ #%
MRk, 2018. LW B B s 75 v 25 Sl Ak bR 0 H O
[J7. J7ZR1ET, 45(8) :130-132.]

KARAKOSE H, JAISWAL R, KUHNERT N, 2011. Characte-
rization and quantification of hydroxycinnamate derivatives in
Stevia rebaudiana leaves by LC-MSn [J]. J Agric Food
Chem, 59(18) : 10143-10150.

KIM IS, YANG M, LEE OH, et al., 2011. The antioxidant ac-



5 RGeS ARV FH I 2 i Rl 2R R 28 23 ) U T 5T 705

tivity and the bioactive compound content of Stevia rebaudiana

water extracts [ J]. LWT-Food Sci Technol, 44 (5):
1328-1332.

LIU NX, ZHANG WB, WU ZD, et al., 2016. Progress in
secondary metabolites and biological functions of Stevia rebau-
diana [J]. Sugar Crop Chin, 38(3): 59-60. [ X J5#r, 5k
SO, RIZR, 4%, 2016. FiHA8 R A AR 4 S H A=)
IRERToTit e [J]. AL, 38(3) :59-60.]

LI HL, YUAN J, YU RH, et al., 2017. Determination of six
phenolic acids in the leaves of Stevia rebaudiana Bertoni by
HPLC [J]. Chin J Pharm Anal, 37(2): 219-223. [ Zs4k
W6, 2H, fRoAE, 45, 2017. HPLC i ftnt 35 6 4>
WA o F i [J]. 29Tk, 37(2) :219-223. ]

LIU B, DONG B, YUAN X, et al., 2016. Enrichment and
separation of chlorogenic acid from the extract of Eupatorium
adenophorum Spreng by macroporous resin [ J]. J Chromatogr
B Analyt Technol Biomed Life Sci, 1008(1) : 58-64.

MOLINA-CALLE M, PRIEGO-CAPOTE F, LUQUE DE CAS-
TRO MD, 2017. Characterization of Stevia leaves by LC-
QTOF MS/MS analysis of polar and non-polar extracts
[J]. Food Chem, 219(15) . 329-338.

SAMUELI P, AYOOB KT, MAGNUSONB A, et al., 2018. Ste-
via leaf to stevia sweetener; exploring its science, benefits,
and future potential [J]. J Nutr, 148(7): 1186—1205.

SUN L, GUO Y, FU C, et al., 2013. Simultaneous separation
and purification of total polyphenols, chlorogenic acid and
phlorizin from thinned young apples [ J]. Food Chem,
136(2) : 1022-1029.

WANG LZ, HU XM, FU QS, et al., 2014. Studies on the puri-
fication technology of total chlorogenic acid in green coffee
beans [J]. Chin Food Add, (7): 123-128. [ 57k, #m%
Mg, AEHCE, 45, 2014, Zromil b S Ak IR o aifb T2
e (1] PEEESIG, (7):123-128.]

WANG LP, GUO D, WANG G, et al., 2011. Advancement of

chlorogenic acid in traditional chinese medicine [ J ].

Lishizhen Med Mat Med Res, 22(4): 961-963. [ £ 0K #,
ok, R, 55, 2011, eGSR RAAF TR [J]. 2
FEEEZY, 22(4):961-963.]

XI LS, MU TH, SUN HN, 2014. Progresses in the research of
chlorogenic acids [ J]. Acta Agric Nucl Sin, 28(2); 292-
301. [JERIEE, KRZete, FMLS, 2014, SRR BT
PAMIFFTBERE [1]. A4, 28(2) :292-301. ]

XIONG S, CUI L, LIU ZH, et al., 2013. Optimization by or-
thogonal array design of separation and purification of chloro-
genic acid from Eucommia ulmoidues leaves by macroporous
adsorption resin [ J]. Food Sci, 34(16); 23-26. [ A&Mi, 4
i, XU, 45 2013, TEAZIR G U0 Ak AL W B A 53 2
Aifert FhaRlsRR (7). BB, 34(16) :23-26.]

ZHAO W, ZHAO J, LI XP, et al., 2006. Advances in caf-
feoylquinic acid research [ J]. J Chin Mat Med, 31(11):
869-874. [ X 5L, BAZE, ZFIPE, 4%, 2006. MNHERE e
Fib Aot g (1] hEh AR, 31(11),
869-874. ]

ZHANG H, LIU X, HU J, et al., 2017. Induction and identifi-
cation of polyploidy in Stevia rebaudiana [J]. Mol Plant
Breed, 15(3): 1010-1013. [3kur, X+, RIH, %,
2017. ftH4g ZAEAE S (1] 0 TR E R, 15(3):
1010-1013.]

ZHONG FX, 2005. Comparison of method for determination of
chlorogenic acid and isochlorogenic acid in honeysuckle by
high performance liquid chromatography and ultraviolet spec-
trophotometry [ J]. Lishizhen Med Mat Med Res, 16 (3):
212. [BhJ7IE, 2005. (R ROBURH B 28 A1 53 66 BE VR 2 4
FRAE PR R AN S A IR S RO R LR [T, W R
E25, 16(3):212.]

ZHANG B, YANG R, ZHAO Y, et al., 2008. Separation of
chlorogenic acid from honeysuckle crude extracts by macro-

porous resins [ J]. J Chromatogr, 867(2) : 253-258.

(REHE HIE)



