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[Abstract] Objective: To optimize the extraction and purification process of Gardeniae Fructus for
industrial production, and to obtain the total iridoid and total crocin extracts. Method: Orthogonal test was used
to optimize the water extraction process by taking contents of geniposide, genipin gentiobioside, gardenoside,
crocin-1 and crocin-2 as indicators and the decocting time, decocting times and water amount as factors. The
purification process was optimized by single factor test, and four different types of macroporous adsorption

resins were screened. The process conditions such as resin type, maximum loading amount, water washing
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amount, ethanol concentration, ethanol dosage, and flow rate of sample loading were mainly investigated. In
addition, the drying methods (vacuum drying and spray drying) of the extract were investigated, and a pilot
scale-up verification test was carried out. Result: The optimal water extraction process of Gardeniae Fructus
was to add 15, 10 times the amount of water for decocting twice, 1 h each time. The optimal purification process
was as follows: the water extract through SP825L macroporous resin column, the amount of crude drug-the
amount of resin (1:1.5), the sample loading flow rate of 3 BV h', adding 2 BV of water to remove impurities,
adding 4 BV of 30% ethanol to obtain the iridoid part, then adding 3 BV of 70% ethanol to obtain the crocin
part, collecting the ethanol lotion, and drying at 70 °C. Under these conditions, the extraction amount of total
iridoids was 590.75 mg-g"' with the transfer rate of 70.48%, and the yield of dry extract was 8.89%. The
extraction amount of total crocins was 83.37 mg-g" with the transfer rate of 22.20%, and the dry extract yield
was 2.60%. Conclusion: The optimized extraction and purification process is stable and feasible with high

extraction rate of active components, which is suitable for the industrial extraction and purification of active

parts of Gardeniae Fructus.
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Table 1 Investigation on linear relationship of determination of index components in Gardeniae Fructus water extract
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Table 2 Orthogonal test analysis on water extraction process of Gardeniae Fructus
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1 1.0 1 10.0 1 2022.27 364.74 147.62 185.52 25.33 0.06 0.91
2 1.0 2 12.5 2 2509.42 541.14 200.03 231.29 29.69 2.23 2.00
3 1.0 3 15.0 3 2562.19 607.77 213.84 215.48 27.56 2.74 1.56
4 1.5 1 12.5 3 2092.01 425.34 170.65 195.34 2522 0.71 1.04
5 1.5 2 15.0 1 253318 606.32 185.29 189.88 23.02 2.28 0.76
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8 2.0 2 10.0 3 2401.21 571.07 163.58 171.57 19.38 1.63 0.15
9 2.0 3 12.5 1 2572.77 665.33 167.61 165.34 18.81 2.29 0.00
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Table 3  Variance analysis for comprehensive score of water

extraction process of Gardeniae Fructus
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Table 4 Verification test of water extraction process of Gardeniae Fructus
P /mg
No.
B HUJE i IHXURE 5 T PHLLAET -1 PHLLAEFT-2 SR T il SPGLLAEAT
1 9271.96 2167.79 569.93 1071.97 133.70 12 009.67 1205.67
2 8 846.81 2077.20 574.01 1 055.06 129.92 11 498.02 1184.98
3 940591 2199.38 474.23 876.74 104.53 12 079.52 981.27
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Table 5  Static adsorption capacity of active components in

Gardeniae Fructus by different macroporous resins

g Bt /mg e g
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Fig. 2 Leakage curves of total iridoids in Gardeniae Fructus by

SP825L macroporous resin
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Fig. 4 Elution curves of index components in Gardeniae Fructus

by volume fraction of ethanol
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Fig. 5 Investigation on amount of 30% ethanol in purification

process of Gardeniae Fructus
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Fig. 6 Investigation on amount of 70% ethanol in purification

process of Gardeniae Fructus
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AR5 70% 2B 3 BV B, e S B L, T SE
PELLAEH -1 -2 & 2, T BB =, 45
RWE6, L5 A% 8, e LR E 3BV -h',

Table 6 Investigation on flow rate of sample loading in purification process of Gardeniae Fructus

SV /mg
Vi#E/BV - h!
R TAF BUJR - e SR BRAE T PGLTAE -1 PGLTAETE-2
1 13 192.36 3502.73 1087.63 1036.52 182.45
2 13 302.54 3532.77 781.92 1018.23 179.43
3 13 188.28 3517.04 774.11 990.44 177.76
2.4.8 WAFIAE  ZE LA, KA IS 4l LA T 8 DAy # 3 BV-h' B, 5 0t , imuk 2 BV 7K i

PR W T s DRV 2T 48 ARG f EE T4 S SPR2SL A
Re i 2 - RS (12 1.5) I vE 364 4 F /K 3 W

Sk R KVEW , TN 30% £ BE 4 BV UEN 15 MR
P75 K TG L VR W, Ak 52 ) 70% £, T3 BV P, 15 5 7
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CIACTT B VEWR . BUOHE F 254 300 g, 4% i 9 42 BT
ZMEL T2 AT HAE 3R, B TR R A (B
I Tk % ) RN 2T o (R 20 A ) IR iR TR A
BTG R=RBUY T E/300%100% ) , U 5E 48 b i

R7T RFAAMESLTZHEILRE

S EEIPIT AR R T, AR A3 AR
B i S A Tk i A 4> B0 >610 mg- g B B R
BI>73% 5 10 3 4Hb 21 68 48 Oy A B P 2046 1 T 4 5
¥I>73 mg- g B R H>37%.

Table 7 Validation test of purification process of Gardeniae Fructus by macroporous resin

Bt 5 #img- g THAR% R R I1%
e REPH P RMAOES BRETH -1 LT SIMEEEE SYLIAET BORIGEETE MY LEE
1 483.57 146.56 15.94 65.64 8.04 8.58 4.87 75.57 37.17
2 470.17 146.40 13.40 67.99 8.39 9.04 4.99 77.64 38.53
3 456.10 148.82 11.15 68.61 8.81 8.77 4.94 73.63 39.05

25 TRETY WEGEWGE RSS20, H
H 105 30% 50k IR R 70% B R T 43 91 vk 4 1A X
W 1.41(60 °C) . 1.12(50 °C) Y H# , 70 |C = T
Fi s 53 A 1 e sE T M, U 1R 185~190 °C, H

R8 RFRBMHARFRAXNER

M 75~100 °C. AT H S F IR0 & ik, W
P8 BRI 2 BT T AFRE P A B
22 R G S (A 55 T T A5 40 R R BE
PO E B FR 70 °C AR TR

Table 8 Investigation on different drying methods of Gardeniae Fructus extract

i $/mg- ¢! THHR%
T — . : —
e G F R BRRETH [LEawinc S [LEawin: ) MIRIEEESE  BVELLAET
HA 437.52 112.69 17.88 65.64 8.04 9.19 5.18
it 25 449.81 116.17 23.89 67.99 8.39 4.89 2.71

2.6 iR T L BUE T 254 25 kg, SPR25L Al
AL W A% R 37.5 L, #1125 2 A kA7 42 B
Fiafifl 153 5 O L B 2.22 kg £0 B 32 LY 0.65 kg,
55 585 UF 3250 S B0 b g, B R M b bt 2 B
590.75 mg- g AL T /K 19 630.71 mg- g, % §5 %
70.48% A T/ME Y 75.62% , T 5 15 % 8.89% 5 /)N
B 8.80% FEA — &, B VH AL ol IE
83.37 mg-g' i T /MK 1Y 75.83 mg-g', B K
22.20% % T /MR 8 38.22% , Hidk T 159 % 2.60% 1%
TN 4.93% . UEEARIE R T2 &R 1T,
3 itig

HEF J& T35 $5 K24, T M A 2 O IR Tk
AP LLAE 28, 3 LA st Je 1 P 40 AL 17 -1
OE S LR 3% W OE A TRV 21 2 LY 4 7
[F] & 45 25 5%, DR ot 22 4 b 25 65 VF 43 J2 D0 Ak v 2 4 B
alif TZEAMEE T L. K, A ST 7 2530
W Y) R 2 0 5t e AT at e T e IR XURE T R
SAEFAF LA -1 ML AT 2/ W B B
febr. Mo F/REEM & A Ka 22 B, #5 Bk K
LR R, 2 5 SE A R B AR 2l AL RO | 4 W s 1
. BEELR SR P LN, KR E 0GR
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Sy TE R IR A 5% BE K R U TE (T BE = A 7 e
MR ZE LY, B0 G R G Ay R AT ) L 3X 23 5 )
B i B4 PR B, G R R AR i A s e o i i 1 2 B 2%
ARCE R, S R &R ALY o ig %07
] A ROE R e BT ELERAE BT A L 35 5 ol A A= 7

TE 245 M $E B 2, 2 B0 24 b 3 KB 1 M
1% 3 558 B2 vh 5T R AT B S >100% , 4 I 2 n A4 5
T v Al B 53 B Ak R it Je ST T B 24 M 4 BUAS 52
Ao HET UL HET TS, R B 2020 4F
Ji 25 80 (—38) “HE 7R A AR I U
IR IE AN RE AR U SE 4 1 AE B IO AR IO )
P I ] 45 R 25 BB 5% e e K, 43 6K
30% B . 50% LB . 70% £ B . 30% R 50%
B 70% W R R AT 25 58, 495 51 e IR 4 IBORKOCR HiE
¥ 2R 5 7K >0 7K B> K >4l H R, T BB O O B
A5 R T K TN 2B, 5 7K T R A K PR B s L
£ T A (P RN e o | PO L A W 1
[F) L 1 A A i — 2P T

T LA B 2 K W R O 5 1 AH &5 A 1 43 B M
b, R It FLAR | b R R R A M AR R
JRUe g AF F 32 S AL 58 YU AR AR ) R (R Y . AR SOk
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1T SP825L ,HPD100.NKA #l HPD600 %! Kk L ##f

G W20 25 5% 1 A ] 288 R g 0 5 BR 0 Tk i A A P

CLAEH R RN . HET, 220K ] ER S 0 I g

ZER AL NG AL, Hrp R i 0K 2 Y L A Ay

B, KPR A & R RE BASRUR A AN

[Fi] A% i 182 B e BEAS — B, Jo vk R AR . i AR

K BV, BB TR B0 Gk AR A DA [ Y S R R

s [A] AT DL O Y d A AR . AL R R

g RaftdBhEyERSy -1 BEER, LR

W s R A T TR S ) S A

e R bR 2 45 22 ok FH U T B R R TR —

DA A I Y AR I R Y BT U R SR B b R R R

WY 10% 2, (A5 7 R 00 2, 3 B O 1 T

VR R A A R S A R R, R R S B A R A

12U RE IR B bR BT B R Y 10% , S B il U

T 10%. 38 2 A% 3052 96 B4l 31 58 AT 6, >4 S i it

PV A U R R B b A B VR BE 1Y 10% B, R AR

M EEE A 1%,

AR S 1 B B2l Ak T2 nT LA B A E ) AE

M 2 Pl A IO o X LG AR B W B IS A BT R

MAGFEH 30.32% Y 8 A 52 U BE IR 2 10% LU T /Y

B L B U, R RO o R R R 0 P

I o A BR J I il 4 M) T i 0 B0>59% , R R >

70%, R W% T 2FRE WA, DL R &

gy O o 2 = S s 1 1 B A 2 7= 4

AR BVE LR 0 E A RS R R S SR
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