LC-QQQ/MS & B EFARMIE EZRIR FEE| T2

IMERY, EmW 2, ERA, I, AR, KA QR R, Y 250355 2.4 AL B2
BRG], 57 250103)

WE: B 3 —AELGRLFSTNE NI E 4 AR kR R ELBH T, FE L LC-QQQ/MS
MEFERLAGE LY BRERLHF KO ELSTEANLERAF, RAEHELZNENERLRR EEME ab, VA 30 REEM
FHIAE e E' ab 1849 RSD 1BAF A SMULA €39 4 a8 An . b Ral b, KA Lo(3%) B3 Xk, vOPHIRE | X4l o g Fo k)
G A REAE, RAWERRAGEFLE, R K AGLd B FELLHF K HEARTFOLREXE
(>0.999), #5514 1.28, 1044 ng'mL™', EEMR45H % 540, 2781 ngmL™', HEE . 24h ek, ELHXKE
# RSD 3<3.0%, F¥imiEmB EHHH 96.66%F 97.10%, & £ I KT A ¥ E FINILF €39 £ I B IAC 6 HE
YR ARIHE T Z K 200 Ch 60 rrmin~! #1415 min, 518 LC-QQQ/MS 44~ & £ H R Frfhik 69 F I 4 T LA
AT, T A AP 2 ek T LR R

kIR EH; LC-QQQMS; & 2# K, W ¥, EHxE$ ¥ B, EELHK

hESES: R283.3 NHEFRERS: B YEHS: 1007-7693(2022)16-2063-06

DOI: 10.13748/j.cnki.issn1007-7693.2022.16.003

SIAAI: #ueR, Tmm, EHA, F. LC-QQQ/MS #4& £F KW EHAL K 9ok T2 (1), T EIAR A% F,
2022, 39(16): 2063-2068

Optimization of Processing Technology for Stir-fried Tribuli Fructus Pieces by LC-QQQ/MS Combined
with Chromatic Aberration Technology

SUN Xiaochen!, WANG Lili?, WANG Shuyue!, WANG Shuai!, LIU Kunlin!, ZHANG Chao'"(1.College of
Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 2.Shandong Hongjitang Pharmaceutical
Group Co., Ltd., Jinan 250103, China)

ABSTRACT: OBJECTIVE To establish a method for determining the content of steroidal saponins of Tribuli Fructus and the
uniformity of appearance color to optimize the processing technology of stir-fried Tribuli Fructus. METHODS Using
LC-QQQ/MS method to determine the total content of terrestroside B and terrestrosin K as chemical indicators. Using
colorimeter determination to determine the £ ab value of stir-fried Tribuli Fructus, and the 30 random samples’ RSDs of the
E" ab value were taken as the indicator of the appearance color uniformity. On this basis, the processing technology of stir-fried
Tribuli Fructus was optimized by Lo(3*) orthogonal test with the frying temperature, frying time and speed of the frying machine
as the inspection factors. RESULTS Both of terrestroside B and terrestrosin K showed good linear relationships(7>0.999).
LODs were 1.28 ng'-mL~! and 10.44 ng'mL~!, LOQs were 5.40 ng-mL~! and 27.81 ng'mL"'. Precision, stability in 24 h and
reproducibility of this method were satisfactory and RSDs were all < 3.0%. The average recoveries were 96.66% and 97.10%,
respectively. Chromatic aberration technology could provide objective value for the appearance color uniformity of stir-fried
Tribuli Fructus. The optimum processing technology of stir-fried Tribuli Fructus was stir-fried at 60 r-min~" at 200 ‘C for 15 min.
CONCLUSION The optimized processing technology of stir-fried Tribuli Fructus by LC-QQQ/MS combined with chromatic
aberration technology is stable and feasible, which can provide reference for the optimization of processing technology of other
Chinese medicine.
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Tab.1 MRM parameters of terrestroside B and terrestrosin K

=L/ BB T imiz FE T imiz SUBRIE/NV REERERE/V
FEAESE R B 1335.8 1203.7 350 102
FELRAT K 1101.7 939.5 350 100
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Fig. 1 MRM chromatograms of terrestroside B and terrestrosin K of Tribuli Fructus
A-mixture standard solution; B—sample solution of Tribuli Fructus; 1-terrestrosin K; 2—terrestroside B.

T2 FHEAEEHFBAEEEHFKWEEE, xR, &HEE. LODs 2 LOQs

Tab. 2 Regression equation, correlation coefficients, linear range, LODs, and LOQs of terrestroside B and terrestrosin K of

Tribuli Fructus

L&Y Bl Sy r ML /pg-mL! KPR /g mL! FE R /ng-mL!
HHEL S BT B Y=106.4X+20.917 0.999 7 0.40~6.40 1.28 5.40
HHBATK Y=91.234X+78.083 0.999 4 1.63~26.10 10.44 27.81
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Tab. 3 Results of recovery test for terrestroside B and
terrestrosin K of Tribuli Fructus(n=6)
e BoRERy BEREY AL BIAERL R/ FIE RSD/
817 g ug g ug %  WE% %
0.501 1 76.31 76.80 150.61 97.56
PR 0.5047 76.86 76.80 153.13 100.14
ks 05163 78.63 76.80 151.46 95.63
96.66 2.53
2 05033  76.65  76.80 153.39 100.76
B 0.5221 79.51 76.80 152.02 95.21
0.5174  78.79 76.80 151.53 95.51
0.5011 32445 32625 634.73  95.87
0.5047 326.78 326.25 644.08 98.04
- 0.5163 33429 326.25 646.77 96.55
H 97.10 2.56
0.5033 325.88 326.25 636.28 95.91
0.522'1 338.05 326.25 669.81 102.51

05174 335.01 32625 653.53 98.42

o O B

HBCRE & E*ab (619 RSD ff, L) RSD {H £ R85
YN (A 5] 8, RSD /N, FUbpERE
(R M R B b — 3, BB R AP LB k3 5]
PG SCHEk B, Pl E RSD {H<2% M%),
2%~5% R LB 2], >5% A,

2.3 BEEISHI T MLk

231 ERAREIT  REETHLE A R, thE ks
LA B O KD R L KD R [R] A4S 25 AL
RN R, AR G i BRSO A,
B KSR (1) 3 A~ 7KARIR R 160,180,200 °C,
ZFNE MKW 4,

Chin J Mod Appl Pharm, 2022 August, Vol.39 No.16 - 2065 -



FRa4 EEYHRIZAENERRREFAFE

Tab. 4 Orthogonal experiments factors levels table for
optimizing the processing technology of stir-fried Tribuli
Fructus

ES
¥ AWHIRE/C  BEHIBE/min - C ZHLEE /- min!
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2 180 15 60
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Tab. S Table and results of orthogonal experiments

R RH B MZEREHR K WS 25N
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M2 5 I, LUK SIS (35 S A T B0
ObT, AR IS AsBsCs, IV 200 “C 40 TE
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B C X S 15 51 PR T i 2 s 45 1A
RO BERE IR R S UL €015 ) 1 532 i K/ IMI IR
R ACKPINELED)>C (I 25 LA 30 )>B (Kb B 1))

g A PRI, B bHIIE,  C 2L D BRI A B R ir K Ak MR E* ab RSD/
T min r-min~! s Fh/ugg! ugg! ug-g! %
1 1 1 1 1 97.561+2.15 434.124+5.24 531.6845.55 11.59
2 1 2 2 2 101.84£3.45 510.9319.47 612.77£9.11 10.05
3 1 3 3 3 115.1743.39 518.89+16.63 634.06£15.86 8.27
4 2 1 2 3 152.29+3.56 647.48+£15.35 799.77£18.91 5.30
5 2 2 3 1 224.151£5.20 765.26x17.12 989.41+£21.10 5.26
6 2 3 1 2 221.771£6.93 896.121+20.87 1117.89+15.60 5.37
7 3 1 3 2 201.3015.41 802.24+15.94 1 003.54£21.25 3.58
8 3 2 1 3 242.2346.71 858.00+27.00 1 100.23+20.86 4.54
9 3 3 2 1 242.71£7.07 871.08+22.84 1 113.79422.00 4.25
K 592.84 778.33 916.60 878.29
K 969.02 900.80 842.11 911.40
K; 1072.52 955.24 875.67 844.69
R 479.68 176.92 74.49 66.71 2 o it
Ky 9.97 6.82 7.17 7.03
Ky 5.31 6.62 6.53 6.33
K3’ 4.12 5.96 5.70 6.04
R 5.85 0.86 1.46 1.00 SN 5T
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Tab. 6 Results of analysis of variance

fabs 2RI W2V AdE FIb P{H

A 382 324.07 2 57.27
b2k B 49 263.30 2 7.38
24 A B <0.05
PN = C 8 350.30 2 1.25
R 6676.13 2 1.00
A 57.31 2 41.23
SN B 1.21 2 0.87
A1 <0.05
offis C 323 2 2.32
R 2.78 4 1.00

T AZEIRAR A B, Fo0s(2,2)=19.005 SMRBE A 51 , Foos(2,4)= 6,94
Note: Total content of chemical indicators, F5(2,2)=19.00; appearance
color uniformity, F 5(2,4)=6.94.
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Tab. 7 Results of verification experiments(n=3)

FERR R SRR K  ugw £
1 A RSD/

fEC e s o
B Fimngg! Fitugg! Heg! o

200 C, 60 r-min~!

" 251.7046.24 923.58+19.35 1175.28422.93 4.13
Y5 15 min 51.70+6 923.58+19.35 1175.28+22.93

210 °C, 60 rmin~',
. 189.784+4.05 804.25+15.92 994.04+£19.22 5.27
K5 15 min
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. T 157.5343.86  694.75£14.60 852.28+11.72 6.13
K51 15 min
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