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Reuse of Resource Components in Residue of Shaoyao Gancaotang
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[Abstract] Objective: Aiming at the residue of Shaoyao Gancaotang, the extraction, qualitative and
quantitative study of the small molecule resource components were carried out to clarify the residual small
molecule chemical components in the residue and explore the ways of its resource utilization. Method: The
ultra-performance liquid chromatography-quadrupole-time-of-flight tandem mass spectrometry (UPLC-QTOF-

MS/MS) was used to qualitatively identify the residual small molecule substances in the dregs of Shaoyao

[FEHEH] 20210308(016)
[E€TB] EEREMSH AR H(2019YFC1906601) 5 [ 5“5 K5 24 01 il " B A3 H (20192X09201005-002)
[E—1EHE] PR EEmi+, 259 587 Kbl I 58, E-mail : Chenpengyue7@163. com
[EAS1ES] X, BIAFST B, DS rp 24 o 4 1l 4 R f 22 8 47 5 F % 1 9%, E-mail: yliu1980@icmm. ac. cn;
AR W BB L 25 43 Bl R B9 77 1), E-mail : lihylihy@163. com
<171 -



527 B 24 W] HEXBAFZRS Vol. 27,No. 24
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021

Gancaotang. Agilent C,, reversed-phase chromatographic column (3.0 mmx100 mm, 2.7 pm) was used at the
flow rate of 0.4 mL-min', the injection volume was 5 pL, and the mobile phase was gradient eluted with 0.05%
formic acid aqueous solution (A ) -acetonitrile (B) (0-1 min, 14%-17.5%B; 1-3 min, 17.5%-19%B; 3-4 min,
19%-20%B; 4-5 min, 20%B; 5-6 min, 20%-21%B; 6-9 min, 21%B; 9-22 min, 21%-36%B; 22-23 min,
36%B; 23-32 min, 36%-43%B), electrospray ionization (ESI) was employed with negative ion mode scanning
and scanning range of m/z 50-1 200. A high performance liquid chromatography (HPLC) was established for the
quantitative analysis of its main components with Agilent C ; reversed-phase chromatographic column (4.6 mmx
150 mm, 5 um), the detection wavelength was set at 235 nm, the flow rate was 0.8 mL-min", and the injection
volume was 5 uL. Mobile phase was 0.05% phosphoric acid ( A)-acetonitrile (B) for gradient elution (0-1 min,
14%-19%B; 1-4 min, 19%B; 4-18 min, 19%-50%B). The content changes of main components in the residue
of Shaoyao Gancaotang were compared before and after two different techniques of organic solvent extraction
and enzymatic extraction. Result: A total of 16 chemical components in the residue of Shaoyao Gancaotang
were qualitatively analyzed, and quantitative analysis found that there were many chemical components in the
residue, among which the residues of 6 index components such as paeoniflorin and liquiritin reached more than
70% in the original decoction piece. After enzymolysis by cellulase, liquiritin in the residue could be converted
into liquiritigenin. The content of crude polysaccharide in enzymatic extract of the residue was 6 times higher
than that in the blank group, and the content was up to 12%. Conclusion: There are still many small molecule
resource components in the residue of Shaoyao Gancaotang, which has great development potential. Organic
solvents can be used to re-extract the target components in the residue, and liquiritin can be converted into
liquiritigenin by biological fermentation technology, and the crude polysaccharide from the residue can be
extracted by enzymatic method to develop animal feed. This study can provide reference basis and approach for
reusing the residues of Shaoyao Gancaotang preparations and dispensing granules, so as to realize the high-value
utilization of Shaoyao Gancaotang.

[ Keywords ] Shaoyao Gancaotang; residue; resource components; ultra-performance liquid
(UPLC-QTOF-MS/MS) ; crude

polysaccharide; high performance liquid chromatography (HPLC); enzymatic hydrolysis

chromatography-quadrupole-time-of-flight tandem mass spectrometry
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0.4 mL-min", JEFE R S pL. Fi % 4544 b ESI, 7 it
AR A TRAROREE 350 °C, TR R I
JE 9 L-min”, &+ J5 IR B 3% 2 320 °C, ZF b a4 M &
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4 23200 K (% R AFIE  FEAE R R 5N 2,4,6,8,
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B1 #ZHHEFHZE UPLC-QTOF-MS/MS 447 i) TIC
Fig. 1 TIC of Shaoyao Gancaotang residue by UPLC-QTOF-MS/MS

FRSE , N 70% & B A 335 id , il 5L 7 85.6 mg+ L' A 24
MR H 2402 mg- L' A7 25, 66.8 mg- L b H 2
1, 112.8 mg- L' H #4F,106.4 mg- L 1. 3% & F WL A
ZjHE,16.4 mg L' H R ZE Al 119.4 mg- L' H HE R
CH R0R o o =H R % T 15 /1.020 7) B R A X BEL

W
2.3.2 (Mi%&M Agilent C, AR 4 3% FE (4.6 mmx

150 mm, 5 pm) , & I 9% 4 235 nm, i 3l #H 0.05% i
2 KW (A) - N (B) B8 BE UE Bt (0~1 min, 14%-~
19%B; 1~4 min, 19%B; 4~18 min, 19%~50%B) , ¥
I 14 °C, %% 0.8 mL-min™, #EFE R 5 ul.

233t gl HC R IRTR A X B L 4%

10 pL, DA Bt i A 6 Ry AR A, DS TR RRUR A A
PEAT LR A AT N R AT TR T
HOHRE LR E PR AR R R
M R4 9K Y=0.707 0X+2.789 7(r=0.999 9),
Y=0.731 3X+3.339 5(7=0.999 9), Y=0.907 1X-0.017 7
(r=0.999 6) , Y=1.177 0X-0.778 4 (r=0.999 9) , Y=
0.615 5X-0.418 1(r=0.999 8), Y=2.009 8X-0.386 8
(r=0.999 9), ¥=0.213 0X-1.203 9(r=0.999 2) , £ '
5 FE 43 5 R 0.171 2~0.856,0.480 4~2.402,0.133 6~
0.668,0.225 6~1.128,0.212 8~1.064,0.032 8~0.164 0,
0.238 8~1.194 pg.

234 KEEREE R AT 25 H g 2 A i
W, 2.3.2 00T (0% % 1 3% L HEAE 6 3K, il S A i
B ISR 2 R AT 251 OB R R
W A S L BER B R U i R Y
RSD 7351 1 0.7%,0.4%, 1.3%, 1.7%, 0.4% , 0.4% Fl
0.9% , 2 WAL A5 4G %5 B R 4T

2.3.5 FREME HUE AT H R 2 A T
W, i T4 )5 0,2,4,8,12,24 h#% 23250 F 4%
PR E  IFRAT S N ER T AT PR R
B TR T A A L H R T R e 0 T AR
) RSD 43 51N 1.1%,0.4%, 1.1%, 1.7%, 1.3%, 0.4%
F11.6% , & B AL 5 15 VP 24 h MBS E 1 R 47

F1 HHEEFZHENLER S K UPLC-QTOF-MS/MS 53 #
Table 1 UPLC-QTOF-MS/MS analysis of chemical constituents in residue of Shaoyao Gancaotang
k&Y t/min m/z[M=H]™ B FR A
1 1.432 191.023 8 169.014 4 C,H,0, Pt R
2 1.807 169.006 7 125.026 0 C,H,0, WETFmR
3 3.681 525.146 8" 479.158 8,283.266 3,121.030 5 C,,H,,0,, SEANRR
4 4.118 525.147 17 479.157 7,449.127 4,357.109 8,327.095 3,121.030 0 C,H,,0, AT AT
5 5.492 549.143 8 417.120 7,255.067 5 C,H,,0, FromEH R
6 5.805 417.116 0 255.067 6,135.010 5 C,H,,0, ER-AES
7 6.804 939.087 4 769.091 1,617.079 4,465.068 8,447.057 0,295.043 3,169.0156  C,H,,0,, TV T T A
8 12.051 549.144 9 417.120 3,255.066 8 C,H,,0, FrobE S R
9 12.863 283.215 6 268.034 4,165.990 0 C,H,,0, TREHKZEA
10 13.550 417.106 5 255.066 9,135.010 4 C,H,,0, S H AT
1 16.423 255.038 8 135.010 4 C.H,0, R
12 25.105 983.431 8 821.398 3,645.363 5,469.333 6 C,H.,0,, H R AF A2
13 25.730 879.386 2 - C,H,0, 22B-Z Tk HE T R
14 26.854 837.3759 - C,H,0, HHEH G,
15 28.166 821.381 1 645.365 7,469.3329,351.058 4 C,H,0, T RR
16 29.665 821.380 4 645.367 8,469.335 1,351.058 3 C,H,0, HR R K, >

i :V[M+HCOO] .
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M o
EEEIY ST S N 13
0 5 10 is 2
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L AT AR ;2. ATE T ;3. PR T B o4 RO ;s OB Tt
AR 6. TR 7. W HR

B2 AHHEGAREESNHPLC

Fig. 2 HPLC of different samples of Shaoyao Gancaotang

2.4 AN 2 i rh AL S S B S
2.4.1 25U R MM AL B OBREROAT 25 H R 25 i Ry

Table 2 Contents of index components in different samples of

Shaoyao Gancaotang (n=3) %
v h SE) iR e BWET
Bt e IO e TP g 1T

R 0.57 3.06 0.95 1.37 0.72 3.31

P 0.22 1.23 0.24 0.28 0.16 0.76

2t 0.41 2.27 0.68 0.98 0.61 2.60

K 1.0 g, G EMRE AT G R £h 2% of Wi (pH 4.8)
50 mL, 121 °C & i K B , £F 2 2 i fin il & 20 U- g
(RAghit B35, R A, 7 50 *ClE R % R 735 2 d
(200 r-min™) , ¥ 7K 7 KB 10 min, ¥ H 2 %, 9
FEAME , S JE W . 25 UL N &7 4 & Bl , H A
FER 1.

2.4.2 PSR A R 2.4 00T AR N UE TR
2 mL, i Agilent C, [& #H %< BUFE (500 mgx6 mL) , i
WK CHEEAS 3 mL PR MG, WSO HE R 9, LR
T ULTE I 70% ZBE 2 mL, #7521 i 0.22 pum %
FLuE R BRAS

243 MNAGHEHHBEHEES S ESNT B
2.4.2 300 F ATV, H5 2.2.2 00 F ARG I 45 R
K55S (L ALAE L, B A AL R o R R i Y
e, H R S A AR, WA 34K 2.3.2 T R &
TR AT, WL 3. 4 SRk B 2T A A
AT ERTT T2 OB B RO T R A
NN e e R S R = R T N NI TR SR 5
H B2 AR Ak W, 2 9 R A S R
THRRRE SR, XD T 043%, 2 AAM
14.3 %,

s .
{\ i itk

5 10 15 20 25 30
t/min
3 MAHEZFHEBBAGE TICITLL

Fig. 3 Comparison of TIC before and after enzymolysis of

Shaoyao Gancaotang residue

2.5 A2 H g 2 i oL 22 B G AR T

2,51 M ZRHRE PRI 25 H 7 25 i oK

1.0 g, A7 16 R £k 2% v i (pH 4.8)20 mL, £F 4 &
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K3 NHHEGHEBMBEERESPRES (=3
Table 3 Contents of index components in Shaoyao Gancaotang

residue after enzymolysis (n=3)

FERT R 55250/ %
A 2525 R ERET
W4 ISESR:Y . A - HEE HER

ZE4 051 236 0.86  1.09 0.04 0.03 084
Fiifie4d 045 218 085  0.05 0.04 043 091

it it 80 U- g, 50 °CfH Il £ K 7% 1% 80 min (#% ##
200 r-min™), ¥ K I K B 10 min, ¥ 5 2 =5, B E
g . WCHENE TR, N TE K £ & W A 80% ,4 °C
FiE 24 h WUEANDE . BRI O K 2 BE 5 mL RS
3W L, ETSoCCHA T TR EEE SHEH, =
[SECRNY)I S 8 (o i

2.5.2 A BEBR R R AR W PR IO K i A
BEXT B 2.65 mg, VK 2 %5 2 25 mL, 4% 106 mg- L™
it 25 W o 3 RS %5 W BRUZ At %5 0.2, 0.4, 0.6, 0.8,
1.0,1.2 mL & F AR o, Kk 2 2 mL, 4Kk
A K B TiE 1 5% AR W | mL AV B AR 5 mL,
FEA), T 40 CCHE IR /K W B 1 S 30 min, HCH ¥ AP
2 FE, T 490 nm bW & WO EE A, S HEKAE N 2=
PO B DA 4 0 T A U R A R A bR L A R Ak B
2 il b o 1 28, 45 913 77 2 ¥Y=0.055 6X+0.007 2(r=
0.9952),Z& MVl 10.6~63.6 mg-L".

2,53 MRS RGBS 0 28, in K ff
BARIFEZAS 2 100 mL AE % E 0.1 mL 2il48 T,
JKANZ 1 mL, 3% 2.5 2 00 FHAEMN 2 4. 255 &I
AT 24 H B g 24 v G A 2L R T A B 12%, &
12 0 SR 2% , 156 BH i T 4 AT 24 H R 2 T Y

GIEZ Tk
3 i

30 RN MESE A H R H AN M
e H R, AR AR 2020 47 (AR N B 3 A E 24 8)
(— ) AT 7R S B B IR B 0 R, vk
AT CH R RH R . AR SRR SE R X R N
A7 2 H O 2y, A2 i TR R R ok
£ NE R TN N MPNE Y3 At Rk A DRSS
TR A R P A 3 A . SR
70% & B4R BT 25 H B3 Tk R ) o 3 ofE B 2 3 o
AROK A R A R H 2R S S
WA B AR BE T AT 2 N R AT 25 b
HeEd HeEd Alarmdn ieg e
12 Jy 6 b J0 3 HEAT 2 4 5T o

3.2 YRR MERBURE R 2 T RIE
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