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Determination of Ginseng Saponin in Ginseng-milk with Liquid

Chromatography-Quadrupole-Time of Flight-mass Spectrometry
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Abstract: Ginseng goat milk powder is a dairy product made by mixing ginseng ultrafine powder with milk powder. An extraction and
separation method was established and validated for the recovery, precision and stability. The liquid chromatography- Quadrupole-Time of
Flight -mass spectrometry (LC-Q-TOF-MS) was used for the identification and quantification of saponin monomers. The method had good
stability, high precision (1.28%) and high recovery (101.1-105.3%). Twenty saponin monomers were fingerprinted and identified with MS2,
then the peak areas were compared in two milk powers. The content of saponin in ginseng milk powder obtained by dry preparation method
(3.44+0.51 mg/g) was higher than that of ginseng milk powder obtained by wet preparation method (2.38+0.14 mg/g). However, the uniformity
was poor. No obvious degradation components were found in the total ion chromatograms, which were consistent with total saponin results.
Saponin monomers contents in two milk power were: Rgl (11.22+3.1 pg/g v.s. 8.03+2.9 pg/g), Re (22.99+5.5 pg/g v.s. 18.91+0.38 pg/g), Rbl
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(7.43+0.41 pg/g vs. 4.83+0.14 pg/g), Rb2 (65.29+5.32 pg/g vs. 58.2143.15 pg/g), Re (11.64+1.02 pg/g vs. 8.80£0.92 pg/g), Rd (10.09+0.69

pg/g v.s.7.81+0.52 pg/g). The method can provide a basis for saponin detection in complex matrices in food field.
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(Ginseng ultrafine powder, GP). T AZ LU
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RAG ARG HH-4 KR,
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1%, 5[ TECAN A#]; Agilent 6520 B PUGZAT- K47
AF 1) 5 1A 4% ;. Aglient1200 Wi AH R4, &
Agilent A7 Agilent accurate 6520 PUAT- 4TI} ]
JREA, SEE Agilent A
12 73k
121 RoESbin i 8 H] &

Iy HRESZFRE Rgl. Re. Rbl. Rb2. Rc. Rd #x
#ESh % 5 mg 2 5 mL AEMH, HEEHEZZIE, #
FERRE RS A RHE AR E 538 0.5, 1. 2. 5. 10,
20+ 50 pg/mL HIARAESh BRI, 5.

1.2.2 XSk e H &

FREUS NS5k 1 g 1) GPD. GPW. At
ok (GP)FIZE 1 Wk (BP)FE i 437l B T 250 mL H 2
=, IO T0%0 FREE 160 mL, HE5] ik AR
15h, d9E, EE=X, SHRIOH. BT
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1.2.3 LC-Q-TOF LC-MS |z &3 ¥4k

3 244 Sigma-Aldrich C18 {7141 (50%3.0 mm,
2.7 um), 300 bar, R ZJuZRMERREEVERL: Bt A
N 0.1% (A7 B) IR KWL, B AN BREE T E:
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60%-~100% B, ¥ii# A 0.5 mL/min, #HFEE 2 uL, #
#35C.

JR S SR FELE 25 F YR (ES), s TR,
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Re MbriEdh, ZizAnEIZ A Y=15.04X-0.0019,
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Table 1 Saponin contents in GPD and GPW
HH B2H1 2H2 2H3 -FHEESD
GPD 351 2.89 391 3.44+0.51
GPW 252 2.38 2.24 2.3840.14

GPD A1 GPW (A=l A 7RI ER A Z
B, MfSLER GPD 2 & &4 3.4440.51 mg/g,
GPW &l 2.3840.14 mg/g. Tkl 15201)
NSk B & B TRk 7EX = ANFF i BURE
SELERI R, GPW B & &I EEART GPD, X
Ut ETR A A5 2B Al T35 5]
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Fig.1 Total ion chromatogram of the identified ginseng saponin

in negative ion mode with LC-Q-TOF-MS

E: 1: Glc-Rf; 2: noto-R1; 3: Rgl; 4: Re; 5: mRf;

6: Rf; 7: F3; 8: Fa; 9: Rg2; 10: Ral; 11: Rbl; 12: mRbl;

13: Ra2; 14: mRc; 15: Rc; 16: Rb3; 17: Rb2; 18: Rd;

19: Rsl; 20: mRd.
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Table 2 MS information of saponin monomers

. N X VigzA1d &\ AR
F5 ¥4 FgeE/min R1 R2 R3 - -

[M-H]  [M+Ac] GPD GPW
1 Glc-Rf 7.21 OH -O-Glc-Glc Glc 961.54 1007.54 13548 8658
2  noto-R1 8.06 OH -O-Gle-xyl Glc 93153 977.53 8219 5916
3 Rgl 10.33 OH -O-Glc Glc 799.48  845.49 1108706 797188
4 Re 11.06 OH -O-Glc-rha Glc 94554  991.55 2280554 1865834
5 mRf 11.38 OH mal -O-Glc-Gle OH 841.47  885.48 9123 7899
6 Rf 16.54 OH -O-Glc-Gle OH 799.48  845.49 488521 385160
7 F3 17.39 OH -OH -Glc-rha 769.47  815.48 155002 115517
8 Fa 18.00 -O-Glc-Gle-xyl -H -Glc-Glc  1239.64 1285.64 22966 16618
9 Rg2 18.61 OH -O-Glc-rha OH 78449  829.50 372144 265419
10 Ral 20.44 -O-Glc-Gle -H -Glc-ara-xyl 1209.63 1255.62 131025 86867
11 Rbl 20.84 -O-Glc-Gle H -Glc-Glc ~ 1107.67 1153.67 601555 399000
12 mRbl 22.02 -O-Glc-Glc mal H -Glc-Glc  1193.67 1239.67 977339 923492
13 Ra2 22.67 -O-Glc-Glc H -Glc-ara-xyl - 1209.63 1255.63 228351 204858
14 mRc 23.44 -O-Glc-Glc mal H -Glc-ara 116358 1209.59 1666085 1452779
15 Rc 23.68 -O-Glc-Glc H -Glc-ara  1077.58 1123.59 300672 228929
16 Rb3 24.17 -O-Glc-Glc H -Gle-xyl 107759 1123.59 40868 25386
17 Rb2 24.53 -O-Glc-Glc-mal H -Glc-ara 1163.58 1209.59 1418971 1265827
18 Rd 25.43 -O-Glc-Glc H -Glc 94554  991.55 728150 569437
19 Rs1 25.71 -O-Glc-Glc(C3H203) H -Gle-xyl 111959 1165.60 63227 52031
20 mRd 26.03 -O-Glc-Glc mal H -Glc 1031.54 1077.55 1420337 1212733
E: ABKRIF: o

KH Q-TOF-LC-MS AN HEHUE bt A1 IRk
IRAT T 00T o KR BT B 1) 3R i g it
1T R R S 58 S T IREUW ) 20 A
HHRE . A=A EH R HH, UM
LC-Q-TOF-MSIMS %5 7% 1 0.1%HIHE/KIEN
AP S PR, t:=11.06 min )i
Mo m/z=991.59 A1 m/z=945.56 PN itk
(K 2), —#tHZE 46 u, -8 _F 5 HIN[M-H]
[M+HCOO], REESF /3TNy 946, LUIE 1Rl
e B ZHAREFE T m/z=945.56, 153 m/z=475.38 ()i
WEF, UEBZ I = FE A B R 3 T
m/z=161.04 F1 m/z=131.03 435|327 P 267 4 Ao
PAORE AL, 2S5/ S P A B A — A SRR,
FRAEHRIE PR SR % 2 — B AL AT Re.

RS FTR B B S At T DA 2053 B SR A 1)
Y, R IE R T LR B I TA) X RE RS 1,
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| 100 o1 0238 [Rha-H o e 5
=1 02 a-H]J- 945.5396
S 161.0445
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= 7534910 MCOO]
o 60 F ' 991.3548
= [M-H-Rha
= (G- (G 799.4926
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1310312 6194280, o
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Fig.2 Fragmentation pattern of Re (a) and MS/MS Spectrum of
Re in negative mode (b)
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Fig.3 TIC of ginseng saponin monomers in different extractions
with negative ion mode

: a: MP; b: GP; c: GPD; d: GPW.
223 FME2HERGSEMTLER

AR S B TR I AR IR AN, 2% A
%1 Rgl, Re, Rbl, Rb2, Rc, Rd #7407, Xf
NPT AR E B TR T 1B, SRR
3 PR,

¥ YRS 4 (AR D AV (=g E R SR EN=Thch
Y 1~50 pg/mL, E&E FFRMN 0.5 pg/mL. ASE
1 Rgl, Re, Rbl, Rb2, Rc, Rd UETHAR IR FRE
{74 0.89%, 1.21%, 1.11%, 0.78%, 0.86%, 0.92%,
RIUNZITIHRGHE R NP H AL E 24 h J5
WETHIAR 5900 O B ZI (¥ 98.2%. 97.6%. 100.3%.
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101.2%- 103.5%. 102.1%, Ui HIZIBIRAE 24 h NERRE o
K WA A s I N S8 ckn 1) 7 B AR UV
IEEREICE, DRI g AR i T e s, 4
RE/RAZEH Rgl. Re. Rbl. Rb2. Rc. Rd ¥
W58 95.3%. 109.5%. 92.3%. 97.7%. 91.5%.
98.2%, iIHZTVEIRISCR RIT

Bt T B 2 drifedhzeh, 152
GPD 1 GPW A1 AR S B UK 3 Fim. MASLE
SR M, GPW HE A& &4 T GPD K, 1M
GPD 4t A mZEANT GPW #EK, $oniikiR G
AR ENAE, RS nEESRELS
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®3 FAIMEFRFSENETEFER

Table 3 Method validation results of six saponin monomers

B AR 2

AKX FHC  ZF T R/(ug/mL)

SHERAN(ugimL) AR A ERIRSD%)  ELCE%

Rgl  Y=58000X+13312 0.9926 0.5
Re  Y=60481X-60643 0.9994 0.5
Rbl  Y=46203X+23465 0.9994 0.5
Rb2  Y=12847X+6524.7 0.9981 0.5
Rc  Y=14994X+6718.5 0.9998 0.5
Rd  Y=41452X+23932 0.9995 05

1~50 98.2 0.89 95.3
1~50 97.6 121 109.5
1~50 100.3 111 92.3
1~50 101.2 0.78 97.7
1~50 103.5 0.86 915
1~50 102.1 0.92 98.2

RI HBmPASEEHRHSE

Table 3 Saponin contents saponin monomers

. =¥ l(ug/e)

- Rgl Re Rb2 Rc Rd
GPD 11.2243.1 22.99455 743+041 65204532  11.64+102  10.090.69
GPW 8.03+2.9 18914038  4.83+0.14  5821+315  8.80+0.92 7.810.52
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