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Research on reverse continuous cycle cryogenic extraction process of Trollii Flos
Oral Liquid
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Abstract: Objective To explore the extraction process of Trollii Flos Oral Liquid (TFOL). Methods HPLC was used to determine
orientin and vitexin in liquid extract of TFOL, using mass concentration of both as index. The orthogonal design L;5(3") and reverse
continuous cycle cryogenic extraction were used to extract Trollii Flos, the optimum extraction was determined, compared with the
current standard of TFOL extraction process. Results The optimum extraction conditions of reverse continuous cycle cryogenic
extraction were as follows: extraction temperature 90 ‘C, extraction time 2 h, powder type 10 mesh, added of 20 times water. The
linear ranges of orientin and vitexin were 18.46—295.37 (r=0.999 9) and 5.84—93.44 pg/mL (»=0.999 9), the average recoveries of
orientin and vitexin were 96.07%, RSD = 0.74% (n = 6), and 97.73%, RSD = 1.42% (n = 6), respectively. Conclusion The technology
of reverse continuous cycle cryogenic extraction is stable and feasible, and the extraction rate is high; The measurement method is
accurate, sensitive, simple, and stability, and has good reproducibility. The extraction and determination methods could be used as
production process and quality control reference of TFOL.
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2.1 EFEEHFMHFIE HPLC 20 E%Y
211 ik A Agilent HC-Cog A (250
mmX4.6 mm, 5 um); WA FEE (A -4

(B) -0.1% M2 /KW (C), K L P 15 v i F
J¥: 0~45 min, 4% A~12% B~84% C; 45~60 min,
10% A~20% B~70% C; rillP1 349 nm; FEif
25 C; ABE 1.0 mL/min; 3EFEARL 5 ul.
2.1.2 RSN A R AR 2T A R A
T SR, 2 9E 104 25 mL B, e
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KPR R

2.1.6 HEMRAE CPATHREW 6 4, 4% “2.1.3”
T VER A AR ST, DS i g IR, 2
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I T AR K] RSD (B 20 A4 20 54F 1.63%. L3RI
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Table 1 Design and results of Li5(37) orthogonal test

FiEWKE / (mgmL™)

RS A/C B/h  AXB c/H AXC D/ fF EEH) LAY
ZEHY IR
1 1(700 12.0) 1 1(50) 1 1(18) 1 2.67 0.64 1.66
2 1 225 2 2 (10) 2 2(20) 2 5.81 1.33 3.57
3 1 3(3.0) 3 3R 3 3(25) 3 2.94 0.73 1.84
4 2(80) 1 1 2 2 3 3 6.67 1.61 4.14
5 2 2 2 3 3 1 1 3.49 0.84 2.17
6 2 3 3 1 1 2 2 5.94 1.40 3.67
7 3(90) 1 2 1 3 2 3 6.98 1.64 431
8 3 2 3 2 1 3 1 8.12 1.88 5.00
9 3 3 1 3 2 1 2 6.42 1.58 4.00
10 1 1 3 3 2 2 1 4.59 1.10 2.85
11 1 2 1 1 3 3 2 4.07 0.97 2.52
12 1 3 2 2 1 1 3 5.05 1.24 3.15
13 2 1 2 3 1 3 2 5.27 1.35 331
14 2 2 3 1 2 1 3 6.08 1.45 3.77
15 2 3 1 2 3 2 1 6.24 1.49 3.87
16 3 1 3 2 3 1 2 6.45 1.61 4.03
17 3 2 1 3 1 2 3 5.39 1.28 3.34
18 3 3 2 1 2 3 1 7.22 1.71 4.47
K, 2.60 3.38 3.25 3.40 3.35 3.13 3.33
K, 3.49 3.39 3.49 3.96 3.80 3.60 3.52
K, 4.19 3.50 3.52 2.92 3.12 3.55 3.42
R 1.60 0.12 0.27 1.04 0.68 0.47 0.18
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Table 2 Analysis of variance

TERE  mEFIM AlE FE BEN
A 7.67 2 19.71 P<<0.01
B 0.05 2 0.12

AXB 0.27 2 0.68

C 3.27 2 8.41 P<0.05
AXC 1.42 2 3.65

D 0.80 2 2.06

E (iR%) 0.97 5

F0A05(2, 5):579 F0_01(2, 5): 13.27

X 1E RS TR T 15 21 H AL IR o vk B 2
CRETEN AT T, R AY] (BE) FENRZER
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Table 3 Varification under optimal condition

IR / (mgrmL ™)

W LR AV}
Ll MR
1 7.14 1.70 4.42
2 7.20 1.71 4.46
3 7.09 1.69 4.39

25 AEHREFAERI LR

WERIFREL &6 2901 2 13, 4% 200 g, 1 40 3%1E
AW E B FE B T Z 3R SREGEE 90 C,
FREUNIA 2 h, 2580042 10 H, k% 20 £ 5
1 4% B Tl A= v & e IRIBER I il B
O RHIZKAEI 3 IR, KA EUK IRl 10, 8. 8
By AFR1LS WO, REATHRER, HRENGSACK 25
I 25, B BUR AR 22 250 mL, B A5
W OHS T 54224 0.8 @/mL), BUREINZF 45 Mt 3
TR FIRFEMBIRGE— 2 B, BEOoTRE
HE R ZE R L, fEKBZE T )5, 1105 CT
B3 h, BE TS, B30 min, USSR
SR, RCMRER. SRIE 40 AT, WihE
SRR S AT Tk 7 b S IR R
WL ZAHE, $em THREE, A7 250 I I FE
HkD 23%, HEEUNTEECD 55.6%, B H AR
39.43%.

RHE=RTR /| 2%
3 g
3.1 1BFREL S RIHE

S A IR b T B Sy, AR TR
YIRAT 2 PR S, R SRS R P R
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R4 TRRBAZE LR

Table 4 Comparison by different extracting methods

SRS/ (mgmL ™

R pr— pom LA VES) B /%
EARCAEE LARiRER
T8 7] JE S PG 7.22 1.71 4.47 23.35
[y Ly 6.72 1.70 421 38.55
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