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Abstract: Mogrosides are a class of tetracyclic triterpenoid saponins found predominantly in Siraitia grosvenorii (Luo Han
Guo), a fruit widely used in traditional Chinese medicine. In this study, an efficient and rapid detection method was developed to
detect 17 kinds of mogrosides in S. grosvenorii using ultra-high performance liquid chromatography-tandem triple quadrupole mass
spectrometry (UPLC-MS/MS) combined with targeted metabolomics and their variations during fruit development. The results
demonstrated that the 17 mogrosides exhibited good linearity (R>0.990) within their detection ranges, with the average spiked
recovery rate exceeding 95%. In the different linear ranges of the mogrosides, detection limits were between 0.047 and
3.834 ng/L, while quantitation limits were between 0.158 and 12.780 pg/L. At the early fruit growth stage (15 to 30 d)
of S. grosvenorii, mogroside Ile was the predominant mogroside that continued to accumulate. At the middle growth stage (30
to 50 d), mogroside III and other mogrosides gradually accumulated. As the fruit continued to grow, these mogrosides transformed
into various compounds, such as siamenoside 1. At 50 to 70 d, compounds such as siamenoside I glycosylated to generate mogrosides,
including mogroside V. In the final growth stage (70 to 90 d), saponin accummulation mainly consisted of mogroside V, generated
through glycosylation, which reached its peak and then stabilized. The proposed method offers an ideal approach for qualitative and
quantitative analysis of multiple isomers of mogrosides in S. grosvenorii samples, providing high sensitivity and accuracy.
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mass spectrometry; triterpenoid saponins
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FRRHF e, (h) FRF 11-0-11a, (i) FEORHF 11-0-1I1, () FHERFHF 11-0O-Ille, (k) FRRF 1L, (1) FRRKHF IVa, (m)
FRRHF Ve, (n) RITHFL (o) FRARHFV, (p) FREHF 11-0-V, (q) FXRHF VI,
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Table 2 UPLC-MS/MS data of various constituents
et RG] /min B & F (m/z) F BT (ml) gk b5 %5 i
TR R B2 12.541 521.4 521.4%, 2552 115.0, 105.0 0.0, 25.0
TR R lal 11.382 683.6 637.4°, 161.1 145.0 25.0, 35.0
TR Tel 11.165 683.5 637.3% 161.0 145.0 25.0, 35.0
F R 1a 10.991 845.9 799.6", 637.4 145.0 25.0, 40.0
% AR 11-0-11a 10.994 843.6 797.5%, 635.4 145.0 20.0, 40.0
TR MMal 10.991 845.5 799.6", 637.7 145.0 25.0, 40.0
Z R 3 1a2 10.811 845.5 799.8%, 637.5 145.0 25.0, 40.0
TR e 10.439 845.9 799.5%, 637.2 145.0 25.0, 40.0
TR T 5.927 1 007.6 961.7", 799.8 145.0 25.0, 60.0
TR R 11-0-1lle 6.473 1 005.7 959.5%, 797.5 130.0 50.0, 55.0
TR R 11-0-111 7.324 1 005.7 959.5%, 797.5 130.0 20.0, 55.0
K131 3.492 1169.5 1123.7%, 961.5 135.0 20.0, 65.0
% X R 3 TVa 3.761 1169.6 1123.4%, 961.6 135.0 20.0, 65.0
TR Ve 4.390 1169.5 1124.1%, 961.5 135.0 20.0, 60.0
FRREFV 2.583 1321.6 1285.4% 12859 350.0, 250.0 0.0, 50.0
FRXRHF 11-0-V 2.178 1329.8 1283.9%, 1122.1 115.0 20.0, 70.0
TR VI 1.874 1447.8 1285.9%, 1123.6 350.0 75.0, 80.0

EaREAZETET.
Fz 3 17THENREFE)AFTE. HXAREH

Table 3 Standard curves, correlation coefficient of 17 mogrosides

1ot =35 42 X A H(R)
TR B y=22.044 4x+2 888.068 7 0.995 7
FRXRH Tal y=28.306 2x+3 044.101 7 0.990 4
TRRF Tel y=1.826 5x+296.564 1 0.998 9
TR Ta y=21.064 2x+2 297.877 4 0.990 0
TR 11-0-11a y=11.208 9x+1 110.931 2 0.9919
TR R 1lal y=21.056 3x+2 300.873 4 0.990 1
TR 112 y=14.383 1x+1 012.863 3 0.998 7
TR Tle y=21.469 1x+1 080.549 5 0.999 4
TR ¥=2.096 2x-66.252 7 0.999 7
FRRIF 11-0-Ille y=1.754 3x-57.985 3 0.992 7
TR 11-0-111 »=1.983 2x-50.014 1 0.999 8
F SRE| »=0.832 0x-23.553 5 0.999 6
TR IVa y=4.595 3x-192.772 9 0.999 0
TR Ve »=0.638 1x-13.000 6 0.999 4
FTRREHV ¥=0.706 0x-0.535 3 0.999 8
FREH 11-0-V y=0.277 6x-2.226 3 0.999 6
FREE VI »=0.035 0x+3.892 0 0.997 9
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23 ZMRAFH

17 R DURFF AN BN R AR R R 8 (R
Nk 3 fron. SRR 17 D DR IR ELE L M
WHINEREFEMER R, MRALIYKRT 0.9900.

24 BHAR. =ER. BEE. Bk, &
2 ML

¥ “1.6” Wi EJ7%, LOD A& LS KL S/N=3
(AR FE AR B, LOQ 2 LAfE M b SAN=10 (9K B
e R, R, 7517 M DURE AR 2%
PEJEEE T, A I PR R IR B 1 3 30l 9 0.047 pg/L Al
3.834 ug/L, & B FREARAR 254 0.158 ug/L Al
12.780 pg/L. HAZWERE V. VI A 11-0-F IR
TV R PR A E B IR, B e T H e
DR BRI E IR 4 iR, 4iRE
B 17 Fh 2 30 3 7 7 RSD A 4k F 0.85%~6.21% 2
B Fgaill ik EE A R SR, QC #dhh

17 # 2R A 1 RSD H 4 T 1.02%~6.74% 2 [d],
VAT EE R R 50 a0 FRoE 45 R
KW, 17 PR EFMREERY, RSDHELT
2.01%~7.36% Z.[8], Beiw 2 illE 2K,
2.5 VERJE LK

R 2 FREL “1.4.37 TR A — 53K AR A 3
54 47, B> 10.0 mg, B3N 1A, AN
A6 BB W R (PR lel. FHURYE
Me. FWREF L. ZRRE Ve, FURHE V.
PR E VD AR ORI AN [\
JE (80%- 100%-. 120%) I 6 Flt B I J 4 # —
Sof HR SRV, “1.4.27 TR 5 VE R & AR 5
We fE “1.57 Wk rerill. &R WEs, &
PR Tel. POURT e. P OURTE OI. PR
1 IVe. TUURT V. FRUERT VI 1-F35 FR
(n=3) 71E 96.9%~105.4%, RSD ¥J /N T 4.48%,
Wi 3 T K

RA4NTMEZNREOERNIR, SR, HEE. EEMRREMHLSER

Table 4 Limit of detection, limit of quantitation, precision, repeatability and stability of 17 mogrosides

o MR (ng/L) £ EFR/(ng/L) #EE RSD/% FH M RSD/% #4524 RSD/%
BB 0.047 0.158 1.25 1.14 6.34
FRXRF Tal 0.110 0.381 2.18 1.68 525
TR R Tel 0.163 0.545 0.85 1.19 6.06
FTRRH 1la 0.075 0.250 1.63 1.47 2.01
T RRHEF 11-0-1a 0.136 0.450 1.64 1.64 232
¥R Mal 0.075 0.250 1.63 1.47 2.01
TR 11a2 0.104 0.347 3.51 4.06 421
TR e 0.136 0.454 1.64 1.64 2.32
FRRH I 0.091 0.304 2.93 2.92 7.36
FRXRHF 11-0-Ille 0.362 1.205 2.84 2.46 6.60
T EH 11-0-111 0.211 0.704 2.32 1.02 6.39
E SRR 0.793 2.640 6.21 5.44 6.94
F IR RHE IVa 0.110 0.370 5.56 2.63 4.04
T RFF Ve 0.635 2.120 1.00 1.20 5.29
TRREFV 2.123 7.077 4.62 6.74 5.81
¥R R 11-0-V 1.875 6.250 4.82 1.55 5.70
FTRRH VI 3.834 12.780 5.74 5.76 6.12
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Table 5 Experimental results of recovery rate of 6 mogrosides
2 Ak JRA & /(mg/L) AmAE/(mg/L) MAF = /(mg/L) T3 EE /% RSD/%
0.360 0.801 0.840 0.816 100.80 4.33
TR el 0.453 0.453 0.909 0.925 0.960 105.40 4.48
0.540 0.997 1.011 1.008 101.50 1.11
72.590 161.341 164.456 160.798 98.40 2.23
TR e 90.739 90.739 186.809 181.689 180.181 101.60 3.08
108.890 198.349  200.463 197.863 99.30 1.04
23.060 51.150  53.484  52.849 102.60 4.16
TR I 28.825 28.825 57.850  57.355  58.286 100.60 1.31
34.590 63.086 64596  63.692 101.10 1.78
2.205 4.899 4.964 4.964 99.10 1.41
X R Ve 2.757 2.757 5.658 5.624 5.598 104.10 0.86
3.310 6.167 6.201 6.188 103.70 0.42
94.420 211.719 217.186 214.436 102.10 2.32
FTRRFV 118.023 118.023 238.054 236.015 233.939 100.00 1.42
141.630 256.320 256.611 252.797 96.90 1.26
0.440 0.999 0.989 1.003 100.90 1.39
FIRRHEF VI 0.552 0.552 1.119 1.090 1.096 99.70 2.27
0.660 1.232 1.218 1.220 101.50 0.94
a gl 154 b C15d
30d 0351 30d 5
T I 50d 0.30 = 50d
_6F E=70d = o025k =704
A mm 90 d =2 I 90 d §
g E 020F N
ik o 0.15+ z N
41 3 Xt .:? $
) 0.10F ’ \
? \ \
: 0.05 - 7 Izs \A
Y N N=
0 0.00 A o1 e e Do [N \E(IIFENE
"7 LHGC Tal Iel Tall-O-lallal Ma211-OlleIVa IVe
BAA PR

4 R 17 T NREEFREEKRE (15, 30, 50, 70, 90d) SE2TH
Fig.4 Content changed of 17 mogrosides in Siraitia grosvenorii at different growth stages (15, 30, 50, 70, 90 days) in fruits
iE: (a) BRETPFHAEETREHF He/I/11-0-1I/SMG1/11-0-V/V ; (b) REFIKAE TR,

26 FENE

B “1.4.27 s, 16 “1.57 Tskftidt
FERTI, FEAAE B ILER 1, BAFES 6 P47, Wl
SEVETA, WALt E S AR, 4R 0K 4.
PR A K AT SE 15~30 d B =8 LB URE e
R, HFFEMR . FUURE UL 11-0-111 4%
PURAEK A 30~50 d FRERFL R, FEE R B R

H IVa. Ve MZEITH 1 #44k, SO0 AR H G EE
FEPRE UL B PURHE 11-0-111 2 18], [FI &
MBS DRV AR, R 50 d B =8 R
AT 125 DY BEH 350 7 CIT R #6A0 8 TR
50~70 d, ZVURFE IVa. IVe FIZEITHF 1B
R WRFFV, ZH BRI R KRES DR 11-
0-V; 70~90 d, Z'PURFE V A 11-0-V i — B &R,
AR L&D DURE VI A .
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