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Abstract: To explore the general law of dynamic accumulation of the effective components in Stevia rebaudiana Bertoni,
the contents of steviol glycosides, chlorogenic acids and flavonoids were investigated during the growth period. The leaf
samples of Stevia rebaudiana Bertoni cultivar Puxing 6 from July 24 to October 16, 2018 were used as the subjects of high
performance liquid chromatography analysis. In order to study clarification methods through analyzing the clarification rate
and retention rate of three steviol glycosides and six chlorogenic acids, water extract of Stevia rebaudiana Bertoni was
clarified by using five kinds of flocculants such as chitosan hydrochloride, chitosan quaternary ammonium, polyaluminum
chloride (white), polyaluminum chloride (yellow) and ferrous sulfate plus calcium hydroxide. The results indicated that
biomass showed an increased trend, and the contents of steviol glycosides showed a small fluctuation. The accumulation of
chlorogenic acids and flavonoids was closely related to the growth period, and the contents presented decreased-increased-
stabilized-decreased trend. The contents of steviol glycosides, chlorogenic acids and flavonoids reached the highest value
from September 18 to October 2, which were 168.74, 73.78 and 14.88 mg/g respectively. According to the production and

effective components, the optimal harvest time of Stevia rebaudiana Bertoni in Bazhou district of Xinjiang province should
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be from mid-September to early October. Different flocculants presented different clarification effects on water extract, and

flocculating treatment of chitosan hydrochloride showed the highest retention rate of nine indicative components. The

optimum condition obtained for chitosan hydrochloride were the dosage of 0.45 g/L and 45 °C temperature, and a

clarification rate reached 89.39%. Chitosan hydrochloride could be used as a suitable flocculant for separation and

purification of steviol glycosides and chlorogenic acids in water extract of Stevia rebaudiana Bertoni.
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Fig.1 HPLC chromatograms of SGs in the leaf of Stevia
rebaudiana Bertoni
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Fig.2 Dynamic accumulation charts of effective components
and dry matter in the leaf of Stevia rebaudiana Bertoni
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Fig.3 HPLC chromatograms of chlorogenic acids and

flavonoids in the leaf of Stevia rebaudiana Bertoni
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PR 2d), 7E 84~98 d I Be iR 7Efa 2 /K
S, MRS S B 98 d FE A k. M 98 d FFiR, T
BT AR 2 & G N, W S5 AR TR -G A AH G
Tt A 5k R R R AR B VIAH G . A BT 2R AN R A
FFLH ST, YR 25%~30%, DA4ERR4 g
—EMIBEER AP, RTE | SRR AR FN SR ) S 2
RGBT, T EWARIIER, ZiEiE
AR A0 ST 2 IR i 2 B SR IRl Rk R
NS SCIsAE AR R R . ZS IR A BT A A R
PRALTICE MR Y, T T3 —F7E 126~154 d BFBEN
BRI, st B EH 338 B AR
WiYE 9 A A= 10 AWIRTE: .
BFSE R W, U0 Re a8 4R 2 i i 2 i T4 )

SGs FHMYZSRL 1>, UG5 I GRS TR 1) 19 23S
WA, 8 AdaIZ )G, T i m My 2 & ek
Hahm, BUA R AR AR R, iE 2 N AR A & [RIEs)
FEEH -3 A AR B 1 R o AT DASE 2438 F T 0 AS TR B .
BTV A K B<10% ., JeVb R SR A4 R & i
<10%. BB & f>13% 10T R AR v I B -3 T
i, AR ST OISR R IR IS & A AL IS T AR
",
22 FMFEKEREBELZAR
2.2.1 AS[AIREEXT & 2 vh R AR i IR PR BRI RS
e P MY AR 7 R T R R SR S 3G i
) SGs, NFE 1 A[ 41, 25 °C /KIEW + RA. ST Hl
RC & EEIAFE] 85 °C /KEEUWE T RA. ST 1 RC 1
T 60%, 10 6 PRI G i S Bk, 32
ARG T, RIS S YR SRR AN . bl
FHIRPEEE TR, Biat g . sRIFEIR & st R iR i)
T RE TGN, SRR B, SRR A R4k
iR C i Bt B N (P<0.05) . $R i IR EE AT LA
25 A RO iR =R, (B AR R BN T B8R
JT . ZHHEI T Y 25 R e T A
1R Sy AR PRI BORR AR, RIS BEAE 65 °C S5 4%T
FHI 2 A KR
2.2.2 AN[AVZREEFR X E 25 /K $E R P IS AL SR 12 )

PN 2 AT, SGs Tk A A= 7= o SR FH AR IR SV 2K AN

£ 1 AEIRBKIEE AR 1 & =
Table 1 Contents of indicative components in water extract under different temperatures
i (mg/g)
MREE(CC) - - - — — -
AR R LRJ5R iR ReEmB  FaURRA  S&URRC RA ST RC
25 1.534+0.03* 7.98+0.28* 1.324+0.05* 0.46+0.14* 3.61+0.07* 0.96+0.05* 83.76+4.31° 8.90+1.06° 10.52+1.32%
45 2.4940.17° 13.37+0.37° 1.7840.13° 1.5840.07° 10.83+0.61° 3.63+0.38" 101.57+3.62° 10.7240.98° 13.36+2.11%
65 4.97+0.25° 17.11+0.50° 2.49+0.29° 2.96+0.08° 28.81+1.63°¢ 12.35+0.79¢ 110.07+2.96° 12.254+0.71° 15.97+1.88"
85 7.16+0.36¢ 21.65+0.63¢ 2.98+0.62¢ 3.4440.17¢ 35.06+2.02¢ 21.43+1.64¢ 125.18+5.30¢ 14.60+0.16° 18.06+2.55°

T A RNG PR 7R 28 5 .25 (P<0.05)
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Table 2 Clarification effects of different flocculants on water extract under 25 °C

REAR (%)

R BWEE (%) KW WikpH
WRER SRR REUER SAURIEB SRRA FEERRC RA ST RC

SERMEEEY  94.68+1.11 93.22+1.01 92.15£0.59 75.22+1.27 76.77+2.21 88.24+0.37 100.00+2.24 100.00£1.35 100.00+1.53 60.180.13 HFRCLEN 593

FERWEEMREL  100.00+2.28 100.00+£1.69 100.00+1.04 94.80+3.10 98.69+3.61 100.00+4.63 93.43+2.30 70.18+1.60 89.18+2.63 69.56+0.39 FR(LEE 573

WEARGEME 24212093 15674029 17.34£0.52 0.00£0.00 4.64+1.03 3.77+0.45 83.43+2.06 60.38+1.79 28.14+1.97 74.71+0.13 IREXEFHIE 375

FIERAHEME 55461272 54.1242.71 54.65£1.76 44.76:2.44 38.01+1.17 25.22+0.73 93.87+0.81 91.54+0.33 17.13+0.08 63.88+0.39 WAREAHIH 3.81

BRI+ 0.00£0.00  5.10£0.02  0.00+£0.00  0.00+0.00 2.40+0.01

3.06£0.02  86.50+2.12 89.50+£0.75 50.46+0.56 88.54+0.00 IRFETER  9.50

AR S T W BT 5, W AR LT, ()
S 24 1 Y T T AR JEAR B < AR SR A
PO T R e+ S AL B B i
AR K B 45t A IS BRI T e
RN R SR R
eI . I, B e
A AT A5 1 I8 K SR 30— 2 HR A3
ST IR . R LR T IEHLR 5 T2
DR, AT 9 L 3 B A A
USRI TR M e A BOR: STV . 11 G B
TRER SRR T RA R ST (113 B4 3, 1L
RC il 6 Ft IS 0 {5 i A4S(IG: 15 63K £ AR )
HETH A FLOATER T 63 O SRS O MR, HL RA.
ST 12k I5TREAS 1 TR T IE, LR A HE A
TEARE . TEEHIYE B TLRPERS 5> T 4050, it
B PRI A A PR SR Tk
BUASTU. AT RAL ST Al RC 1E72 R Heth 28
VB A R S VL P B, LSS S38JA  t
R FERMIR R AR AL T R 116
WPBCR, S ST Al RCHT 501k, 6 Rk
SAREAEEIRT . BRI pH % 5,82,
NS S G T I+ 5 4 K 32 ¥
PH PR B . e, MR SBIERRRRAR A S il
AR KA S S

223 FERHIERRRELHEIN ARG I ACRAOREN A
%3 AT 25 °C A R, BEATRUEEAIA L AU,
KL VT AR, 4L 0.55 /L
I, BT SRRV, (LA BV P V6 7 25 A 8 AR
25 BRI e Tk S R A T 42 U
AFTIT AL i T —J2 200, IO T PR SRS, Ve

B3 25 C RN TFARRTAL R
AR A B

Table 3  Effects of different dosages of chitosan hydrochloride
on clarification rate under 25 °C

g (g/L) HER (%) TRERH
0.35 67.44+0.55 W, B 2ARIUE
0.45 73.64+1.10 W, A ZARIUE
0.55 76.75+0.92 W, A ZARIUE
0.65 80.43+0.37 AT, A ZORTTE
0.75 83.43+0.18 RFHA, A ZORTIE

AR S R, 25 P IR I RCR AN 7 AR S ]
R, Vet Se MR IRER A SE SO 0.45 g/L.
2.2.4 AKZRIREXSFERAEER IR R VI RO 14 52 01
F R 4 AT YKIRIREEAR T 55 °C ), KSR Y
2= BTVCRE G BREER 53T AR ELRERE Y T LASHE R, ik 1
ZREFUIVER AR, PRIk, 7E 45 °C 551 F, 2MInAZE
BEFIHFE 2 min 2247, ZKELUW D B S i ZOIRTTTE
HBARE G SR, S ROR SR+ S A LS
LA IRCRAR S 2R THZ 55 °C i, FERMEER TR
oy T R A AN, B ERIT IR T RE, 65 °C 2 F T
IR EZWEHR 2 B ERARDTVE, (HEFHE 30 min J5 AR
DI MRS . U, P IRAEIREE BEPEAE 45 °C A2
FNEL
£ 4 IERIREEN T SRR R I BOR I 52
Table 4 Effects of different flocculation temperatures of
chitosan hydrochloride on clarification rate

EREE (°C) R (%) P/ €721
25 74.81+0.81 I, A 2ARTTE
35 81.76+0.41 TN, A BRI
45 89.39+2.54 T 5e, AZARITTE
55 86.52+0.86 B, A ZRDUTE
65 83.48+1.71 AW, A ZRDTE

3 g

DAEH I3 0 A A ), I 5 T AN [R) AR R B -2
T SGs. SRIFIRZS | S =AU S . Sy
Bt S22 0, 45 P LA S i & AR IR /)
T2 v g R 2 AN S IR R B S R AR - T R
FE-FEAR B Y, T 126 d KB E s E G TFA
o GEE T IAABONS S R B N BT, BT
FREEL PN EH 235 2 6 S RIS SRR S 9 A p
FiJ~10 AW, FEFH2 AR s R b, ol LAGE 2438
FAERE AT TROREL, LIRS A8 RO o A A= 4 i
MR,

DAV IE R INK LW RA . ST, RC., &AMz .
LR)ATR . BRRAiR . SRERIR B, SRR AL ok
JEIR C & B PR B RN 5 835 hR, RIS IRI 225
FXTR 2 /K B TV I AL . BIFST 4l R, LA
FEIRMHER R ER LB BRI VIR D, 3 PR 6 Fh
LRIFIRIEY) SR PR B R, AR TS £ T 25 A RFL
AR i 43 T DA Vs 0 v P A B R W B SGs NSk IR
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Z&, TRl 45 °C| FERMHEERIRER BN, 0.45 g/L
FUZRBESRAT T, AR VT RSO S R M AR+ 4R
ARAG ZREEAL PR AT ROCRAR 2 o ASWESE AR 3G 0k
— IR AA IR BB LA
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