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Content determination and chemometric analysis of 11 components in Xueli zhike syrup

PANG Qiangian', YUE Weiye®, LIU Kegin', TANG Jianhua' (1. Dept. of Pharmacy, the First Affiliated Hospital
of Hebei North University, Hebei Zhangjiakou 075061, China;2. School of Graduate, Hebei North University,
Hebei Zhangjiakou 075031, China)

ABSTRACT OBJECTIVE To determine the contents of 11 components in Xueli zhike syrup, establish its chemometric method
and provide reference for its quality control. METHODS HPLC method was established to simultaneously determine the contents of
amygdalin, deapi-platycoside E, platycoside E, platycodin D, euscaphic acid, tormentic acid, maslinic acid, corosolic acid,
praeruptorin A, praeruptorin B and praeruptorin E in 12 batches of Xueli zhike syrup. The quality evaluation of 12 batches of
samples was performed by chemometrics. RESULTS The 11 components had good linear relationships within their respective
ranges (7=0.999 1); RSDs of precision, reproducibility and stability (24 h) tests were all lower than 2.00%. The average recovery
rates ranged 96.90%-100.01% (RSDs were all lower than 2.00%). Cluster analysis showed that 12 batches of samples were
clustered into 3 groups. Principal component analysis showed that the first two principal components could represent 88.53%
information of 11 components in Xueli zhike syrup. Partial least squares-discrimination analysis showed that euscaphic acid,
amygdalin and praeruptorin A were the main potential markers affecting the quality of Xueli zhike syrup. CONCLUSIONS The
established method can be used to control the quality of Xueli zhike syrup.
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AHIEFE BT Y AL AR A U3000 7 HPLC { [F€#k
KRB () A BR A F]]L 1200 %Y HPLC ) (36 [
Agilent 2y 7] ) \BP210S %I B K- (1 % Sartorius /A
d=0.1 mg) .KQ3200DE Hj 75 sl ¥ e #% (1L i i i 4%
ABRAFD
12 FEHRBSKA

AL (| 0 B (45 200901, 201205, 201206,
201221201223 .,201224 ,210208 ,211019 211207 220113,
220209220301, g5 S1~S12, K% A 100 mLAf ) Wy 3%
A2 A AL Y A BRA ) . AR TTEH P 20 B
(#t5 111711-201904 , 46 99.4% ) . FALEHITHH 2, 2 %) 1R
i (FIL5 111904-202105, 4 99.7% ) Al 75447 %) A &y
(L5 110820-202109 , 4L 93.19% ) ¥4~ [ £ i 24
K 2 W9 Bt 5 2 b SRR BE (JiE5 PRF22021441, 4li i
98.5%) . Hy Hr BL iR Xf BE 5 (4t 45 PRF9082922, 4fi fE
99.8% ) FI B} & 2% @ Xf Mt 5 (#ik %5 PRF8090101, 4f Ji
98.2% ) YW T AR i AR T A BRAA | 5 Kb
FEFEF E R HR ) (365 PS010234, 41 )3 98.9% ) FiI S il
1 DX} B8 i (it PS010235 , 46 98.9% ) #4111 F 1 53
A YR By A RS W) 5 RS AT R E R RES (HE =
18030721, Z1i i 98.5% ) ¥4 F R X FR i (4L 5 18052123,
4li i 98.8% ) Fl AL HITHH 25 E XTIl 5 (k5 18031222, 46
J&99.9% ) 30 - 165 [R) FAE R R A AT BR 2 | o 5K
5 F & I 0l 1R R FH 831 4l 90, 4 iR 34 Oy
Hrédi,
2 AEEHER
2.1 @mif&H

@ 3% £ & Ultimate AQ-Cis (250 mmX 4.6 mm, 5
pm) 3 KA 30 °C; Ji sl A R 0.1% B R IA R (A) -
(B), BB EEYERE(0~11 min,8.0%B; 11~ 16 min, 8.0%B—
12.0%B; 16~26 min, 12.0%B—26.0%B; 26~40 min,
26.0%B—30.0%B ; 40~59 min, 30.0%B—75.0%B; 59~
70 min, 75.0%B—8.0%B ) ; 7 14 A7 1.0 mL/min ; &M% £
43924 210 nm (0~40 min A A | 2B A 2
B S ST B A 2 D R B CRIR L S
HRR RS Z )T 321 nm (40~70 min &0 [ 46 R
B2 FERTE O R R PERTEZE B 7 iR iy
10 uL,
22 BEMEE
2.2.1 RAX GRS BGEAH  RTE
TR E RS E AR R Dy 35 PR 2 SRR
S R BRI AR R  AERT R A
AEHTEAZR E X #50 et , FH 60% FP B 8 T i ot et ok
FEARYR A 1.014.,0.458.,0.232.,0.196,1.218.,0.530.,0.614
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0.832.0.696.0.292 ,0.258 mg/mL Fi¥ IR & % BR S BEVE , 75
W BE R 60% FP AR FE 20 £ il 45 TR A5 6T BE A V5 T
(L1 ofooxef et ot 5 ¥ o e v FEE KUK Oy 50.7.22.9..11.6.9.8
60.9.26.5.30.7.41.6.34.8.14.6 .12.9 pg/mL) .
2.2.2 HHASAERGE R KRB I AL R OB 10
mL, Il 60% H 10 mL, #8745 (23R 150 W, 5% 40 kHz)
A5 min, A, L 60% HIREE 78 25 25 mL, 485, i€,
RIS o S5 RS b ORI i A T 20 a3 S A il A
BRAS AR ST T SRR A B AR P A R A B
PERE T
23 REEAMIRE

2.2 T T TR A X HE A v At il v A 1
F 2.1 W g AR UERERTIN e SR (BT 1), &5
TR AR 1L 1) €0 0 55 A0 4 (i 0
3 8 B R, ik I T A Bt 5 BRI AR ER 4 AR T
R IETHAMILT 6 500,
24 SIBIREAHEER
241 LR REBEMAGE AL K221
TR IR A6 B B8 0.1.0.2.0.5.1.0.2.0.5.0 mL, 4351
H160% W BEhs B 22 20 mL, #5257 , il 15 R 5IE A X B
VW o #5217 TN (i SR AR I , 1 7 € 5 ] R 0
TR o LA Xt B 1 Y A R AR s () LI T L
AR (Y) FEATEAE RN, UFE R G 10 1 X6 17 114 o B vk
JE g e PR, DA IR EE 3 < 1 S 17 ) o M P A A T BR , 2%
R,
2.4.2 REERERE  BUR—IR A BSR4 2.1
T3 A E A HEAE I AE 6 YK, 30 Sk (A R e s T A
SER R WA AT AT B R E RS AT E R
FEEAT Dy IR 220 R T LR B RIR L 4k
HIH R LT 22 BT 2 E 1§ ALY RSD
WK 1.23%. 1.31% ., 1.40%. 1.50% . 1.52%. 1.18% .
1.34% . 1.47% .1.03%.1.29% . 1.37%(n=6) , 2 L 25K
WAL,
243 FRUEMERE  HUR SRR (45 S1)
il B R A A S W, T4 5 0.2.4.7.12.,18.24 h#%
“2.17I R S SRR | O SRS ] g A, 4
SR WA TR B T E RS B R
LAY D AR BRI LR B RIR  HERT
S 2 FERTEH C 2  FETTH 2 B W AL RSD AR
WM 1.33%.1.40% .1.52% 1.57% . 1.22% .1.37% . 1.48%
1.01%.1.37%.1.28% .1.39% (n=17) , 2 WA {42 A v i 7
il &5 )5 24 h AR EPE R AT
244 HEEMHRAE  HUE T FLE R (45 S1)
T, H2.2.27 R A TS 6 L R, iR
T P B T AR, DAAMRIE T 1T ANRR o Y & . 45
SR WA AT TR R AT E SR B A
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L AT 5 2 R MRS F 2 AT E 5 3 A5 A AT E ;4 A5 A AT Dy 5 W AR 5 6 : WL IR 3 7: T HLRR ; 8. BRI 9: FIFERTAH 225, 10: 7L

B35 11 FAERTIIRE

Bl &KAEHRESERMRE HPLC B

Rl EECHFLUMFUAIHEEXRERZMNR

BEREER
% ElEpgi SR (ugmL) 1 KR (uginl) EERY (ngiml)
FRaNi] P=4I739X100-T579  5.07~25350 09991 0113 0359
FREEREIE 1=00066X 100416762 229~11450 09993 0087 0277
[EHIRTE F=LI333XI00—12839  116~5800 09995 0145 0463
TEBELH D, F=90147X100+6852  0.98~49.00 09994 0031 0.098
R Y=5.022 IX100— 14843 6.09~30450 09996 0.158 0516
ZHRm T=05080X 1003174 265~13250 09993 0.043 0.135
DiER Y=3.0304X1000+14172 3.07~15350 09994 0106 0338
HY%R Y=36128X 10017688  416~20800 09991 0,065 0211
HERNE  r=08406X1000+9533  348~17400 0993 0.109 0297
FERTMCE  T=18685X1000+16779  146~T3.00 0996 0052 0.136
HENTMEE  7=14098X100047175  129~6450 09994 0075 0224

AT D FER b SRR DI HLR B RIR I AERT
SR FHERTIA O R (HAERTIHER E & 51 RSDARIK N
1.77%. 1.85%. 1.92%. 1.94%. 1.72%. 1.80%. 1.79%.
1.67% .1.73% .1.79% .1.83% (n=6) , ¥ W% )7 = i B 1
RA4f,

2.4.5  fNFERICRIRES  BCEAL R K (465 S1)9
By, B4y 5.0 mL, & 3454 12, 43 BN AR A X BE i
YR CLL A X FR it 37 AR 1) It ¥k 5 43 391 ok 0.687.,0.321
0.159. 0.148. 0.879. 0.374. 0.403 . 0.562, 0.489 0.251
0.219 mg/mL)0.8.1.0. 1.2 mL, f4% “2.2.2" T~ J7 i
PR SR, 35 2.1 TR (435 4RI 22 , i
S R R W TR TR EE ISR . 25 R BN A
A R ERS AT E AR AT B RS R D,
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e ZEbe ki S LR R R BRI A7k
R 202 L AEETH 2 E (95 259 i B BLBCRAR IR R
98.80% . 97.65% . 97.44% . 96.95% . 100.01% . 97.79% .
98.35%.99.70% . 98.64% . 96.90% . 99.34% , RSD #& ¥k
0.88%. 1.32%. 1.28%. 1.40%. 0.94% . 1.55% . 0.81%.
0.67%.0.99% .1.07% .1.13%(n=9) .,
25 H@mEENE

B 12 b T B MR, 43 44 2.2.27 BT T ik il 4
ML SR, #2217 R A GE A AR 2 |, 10 Skt
Pl R W T AR, LASIMPR I TR il s A5 4 11 A
RO A SR LR 2, R 24K WK, 1L AR AL 43
1 E AT — o bR A 25 5, R A Bk
KR FAAERTEI 2R E AR (LTS H R S i
HEFEOAWIR
26 WHEITEZS
2.6.1 RN EIEHHr (cluster analysis, CA) J2il
T4 HT R ) ) PR T R ORI, AR Sl AR AL i ) o =
WA T o Tk o W3R 2 th & S 5 A SPSS 26.0
B, LARK PG 2 A I 3, SR FH 2 )% 45k iR AT R 2 0
Br, G5 ILIE 2, [ 285 R o, 12415 B (1 W R b
LA AR MR R B Ol 15 i, 12 SR & AT 2R
3 A S10~S12 Bl — 2 B i ST~S9 oy —
2 FERL S1~S6 B h—3,
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F2 BRIFEBEEFPESTCEZENUANGURINS
EMELER(n=3,mg/mL)

WA EFCHER R WEE W ZR SR MY Dk nEm ok
[# MeHE #E HD W XM B ZW VX MK HXE
S1 0.137 0065 0032 0029 0176 0074 008 0112 0097 0051 0043
2 0.159 0078 0035 0028 0203 0078 0091 0123 0122 0057 0041
$3 0129 0065 0038 0030 019 0097 0109 0108 0.I11 0058 0033
4 0.152 0072 0037 0028 0217 0091 0103 0119 0.115 0060 0038
$5 01220076 0039 0032 0218 0093 0115 0105 0103 0062 0034
S6 01130072 0044 0029 019 0102 0121 0101 0100 0.058 0031
§7 0075 0051 0035 0027 0125 0059 011 0102 0.094 0070 0030
88 0070 0065 0032 0024 0137 0049 0134 0093 0089 0.080 0.024
9 0.063 0062 0028 0025 0105 0052 0020 0092 0.085 0075 0025
S10 0205 0061 0052 0041 09 013 0070 0158 007 0048 0051
SiI 0211 0057 0053 0040 0100 0.142 007 0153 0.006 0.041 0061
812 0185 0053 0047 0037 0159 0108 0.088 0141 0.059 0050 0046
RSD/% 3707 1330 2041 1818 2772 3319 2031 1901 2066 1935 2871

4%

WREERE
0 5 10 15 20 25
| | 1 | |
S10
S11 J
S12
S7
S9
S8
S2
o | N
S3
o
5 |
S1

B2 12#tERIEZERERIBELERIKE

2.6.2 TR HT R 2 A S EE 5 A SPSS 26.0
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F A W R AE A 5 O 22 DTk 3R, DU R 3 oy i AT R
B, DVRRAEAE > 1 MR BUbRE | nT A5 11 2 4 2 800 19 R
TIEAH 53591 A 7.452 N 2.286 , J7 22 BTk R 4351 R 67.743%
H120.786% , R it 22 TTHR A K 88.53% , KT 85%, Al LA
S WAL [ R 25 G B, BSOS IR 2 4> FE gy i
FFVEM . [RIB, 7 SIMCA 14.1 8t 32 2 v 114Nk
25 o3 1) B i B 2 ST 35 B 43 43 B (principal compo-
nent analysis, PCA) A (& 3) , B 24~ F AR R°X
40.885, KF 0.5, F B a7 A AR e e i . AR
3%, S1~S6.S7T~S9.S10~S12 435145 [ £ B —E 1
R, X CA ZERAHTT

2.6.3  id/N k- H T LAER 2 th R
Ak, iz I SIMCA 14.1 544 %F 12 #1285 AL 11 Rof A b
VEA7 I B 7N — 36 35 - F 53] 43 #r (partial least squares-
discrimination analysis, PLS-DA) , 15 PLS-DA #5 % ( [&]
4), ZER IR BLA B RY 4 0.929, BN REF1 O°
0.866, —HHKTF 0.5, F IR A B 47 FaE vl 5 il
W RE S8, XF 7 1Y PLS-DA #5578 3E 4T 200 YR i 46
55, 45 3R o RS LA Yl EREEE Y 0.097, /T
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