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GC Fingerprint and GC-MS Composition Analysis of Volatile Oil in Dalitong Granules

ZHAO Hanyu, PENG Hong", LIU Chaoqing(College of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang
330004, China)

ABSTRACT: OBJECTIVE To establish the GC fingerprint of the volatile oil of Dalitong granules, and analyze the volatile oil
components. METHODS  The separation was performed on an Agilent HP-5(30 mx0.32 mm, 0.25 pum) quartz capillary column
with programmed temperature and hydrogen flame ionization detector. A common pattern of 10 batches of samples was established
and analyzed by a combination of chemometric methods. The volatile oil components were identified using GC-MS with NIST11.L
standard library, and the origin of each component was inferred. RESULTS
common chromatograms of 10 batches of samples, and the similarity of each component was >0.998, and the samples could be
classified into three categories. A total of 56 components were identified by GC-MS, including 11 common peaks.
CONCLUSION
reproducibility and stability, which can provide a reference basis for the quality control of Dalitong granules volatile oil.
KEYWORDS: Dalitong granules; volatile oil; fingerprint; GC-MS

Thirteen common peaks were selected from the

The GC fingerprint of Dalitong granules volatile oil was established with good instrument precision,

R ATz, SRR B, AT IBSLIE OB T AR T S0 B KR
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BIEMEE. 24, &, B, #E, nS E-mail: 516531260

Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 - 797 -


https://doi.org/10.13748/j.cnki.issn1007-7693.20221679
https://doi.org/10.13748/j.cnki.issn1007-7693.20221679
https://doi.org/10.13748/j.cnki.issn1007-7693.20221679
mailto:609272552@qq.com
mailto:516531260@qq.com
mailto:516531260@qq.com

0.25 um)(3E [# Agilent /A F]); SXKW % i fr i H1
HE JbaAOEH EYFAES A BRZA R 0.5~10 uL
W (i BIO-DL A +)); BS214D #5532 —
B ROF db st 38 2 Rl AR RE A R A F);
MS105DL #7543 2 —HL F K (-0 £

IR A FRAF] 45
1.2 5

IRSLIE PR (R B sl as 2 A BR A F], S .
211139, 211140, 211128, 211243, 211246,

211249, 211250, 211251, 211252, 211253; #i
M. 42 6g; M5 SI~S10); FCkE (%4l
I AR AE R PR F)

JR2G . JbSE8H (R5AE 3 E 25 I A7 PR A &
it 2210219), ARE (WL AEYIT K254
FRAR, #E5 . 210101), ASE (P54 . YLVEHr
T it Q201035). BRE: (EIMEATR IR A
HIRAHE, #5. 210107), B Bili2hlA
FRAFIHEHE, 2V VG b e 24 K2 o S ml B 45
S R AT BHE Y 488 Bupleuium chinense DC.IY
THEAR , HRHEYI KT Aucklandia lappa Decne.f)
TR, ZHFRHEYIIRRE Citrus aurantium LT
g, ZFBHEYING Citrus reticulata Blanco [
TR R

X HE eyl M (LS. A29J110L119842;
T =95%) ., HREEE (LS. YOID7Y17500; &
H=98%) . B-MEH M (b5 . J14GB154783; &
T =98%) ¥ [ EE AR R FRA ] %
DAERE (FHEE B AABRA R, 5 127215
T 99.2%); D-FrEMR G5 LGCA A,
F: G1037085; Fi: 98.55%).

1.3 #iles

1.3.1 M AW FRIBGE 53k S 38 BURLAE 4
K S FRECANA 100 g, & 2 000 mL B, finA
SRR AlK, H&rh [E 245 M 2020 4F R P R4 A&
Mg (), $2807 h, WEEMIELRM, RHT
IKERER AN A, R 12 h, KIS ¥ & %5 B 4
& 4 C THDLIRAT

KSR RPGE &M 10 pL, & 2 mL #HF,
ECEMmBERZIE, 25, RS, [AEHl4 10 41t
AR S1~S10,

1.3.2  XFHESRIATR 53 0lRG % B ol o X <
1642 0.75 mg . D-A#76% 1.64 mg | y-ilifid 1.05 mg .,
FAEEE 0.70 mg., B-HiF)E 0.20 mg, B F 2 mL &
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M, nIEC kR R R L, A, EVSIR A X
HE SRV
133 HMELRMER  BUKE . B, B
B ARSEEAZRE, A AL R, o 2 S
Ja oy B FREC 160 g, B 3 000 mLBEHE H, 1%
“1.3.17 TR RO ARG K, A2y
MR MR BCE R D, ML, LR
BRI 2 mL IE Cbe, A TR B 5 ik K £
fE, BCHA 290 PR R I . JE S & i
Be il WK G IEC e, B S mL &, ik
CrifmBERZIE, w5, W,
2 HEEHR
2.1 SAHEIESMG

okt Agilent HP-5 EAIEH: (30 mx 0.32 mm,
0.25 um); #HA . AA; WH: 1.0 mL-min™'; 7
FEi: 1 uL; FUSERE OV . 250 C; REs. &
KA B TR ISR 27 THE GRIGIRIE 40 °C;
PL 10 °C-min”' AR T2 90 C, f£FF 2 min; LU
2 °C-min' FHCRTEZE 140 °C, 134F 5 min; FELL
5 °C-min”' BARTFZE 180 °C, {#4%F 2 min; /5 A
10 C-min' F+ 2 250 C). kil #7EE : 280 C;
L. 20 1.
2.2 RIS

O3k . Agilent HP-5 MS T 4045 H (30 mx
0.25 mm, 0.25pm); #HS: ZAA; RHEIET
Ui, AR : 70 ev; ZHCRERA . 2HH;
WEHGEIR . 4 min; W% : 1.0 mL-min™'; #EAEE .
1 uL; BFEFHEAMHS “2.17 WU &H4—3%, &
FRWELE 230 °C, DU B 150 °C 5 HAE
FEl: m/z 30~650,
2.3 ks
2301 UESKE R WA PR (5
S1) Fe itk S, #6217 TR kRSt
6k, LL7(S) 5 p-ii i M ey 2 BRI, 43 Jlit
TR AT W AR T O B B () 55 AR e T AR, T HIR S
AT, A WA X O B I ] RSD<<0.05%, #H
XTI TR RSD<<1.18%. F/nIiLE % RIF.
232 HEEMHE PR UGk S E PR (4R
5 S1), “PATECH 6 rfitilaniA . # “2.17 Wi
T, LLT(S) Ty IS 2 BRI, R 6
e AR, 2 RS O Atk S R A A
Xof o B st 0] S5 AR X e T AR . TFRLES IR AT, 45t
A W AH AR B2 I 1R] RSD<K0.17%,  H X 14 1 2
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RSD=<<0.40%. F/nltAkEE MR
233 FREMHE BUASLEPR (%5 SR
AR R, e <217 TR &M IE 0, 2,
4, 8, 12, 24 h PERE, DL 7(S) 5 y-ilfi i g =
HRUEE, 43 T T 45 R H A W 1R X £ A s () T AR
XTI AR . TGS SR nT o0, A A WA X8 B
[H] RSD<<0.22%, FHXJUEHIF RSD<0.94%. K/~
I HE SRS TRTE 24 h INRRUE .
2.4 GRSLIEPURAE K GC F5 8RS T

HF S1~S10 A 7380 JHURLAAE A il A o ik T ECHE
PL AIA #8 ALARR T S A 2“2 ks s A
TEMLEEM R4 (2012 B, AbBEWTAE 10 4t
RS AE KR GC BIgEE . wE S REE ST,
BF A T8 B 0.1 min, EFEHPAEGE, T2 5K
1E, & Mark IEPCHE, DURCZS R 1T 13 4k
e, AR BRI, AT 10 itk 37 ok L
RIH GC K3 Ko s s g & i, ok iR
X PR, 545 & GC X RIS SrE 3, 4558 0
] 1~2 a2 37 38 PR Tk S5 TR A o) IR
FRIGEXT L, ST S Ay, 4 S Xt
K, 55U DAY, 750 y-is
10 SIENIFRERE, 11 515k p-HiEk. Hdh 75
WA R, HIEE BRI, nIfERSHIE (S), I
Kl 3.
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Fig. 1  GC chromatograms of 10 batches of volatile oil
(S1-S10) and control fingerprint(R) overlay of Dalitong
granules
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Fig. 2 GC control fingerprint of volatile oil of Dalitong
granules(R)
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Fig. 4 GC chromatograms
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A-blank solvent (n-hexane); B-Aucklandia Lappa; C—Pericarpium Citri Reticulatae; D—Aurantii Fructus Immaturus; E-Bupleurum chinese.

9~13 S, KAARE, 4PRILE 1.
2.7 BEaH

AU E R 13 A T, X7 10 #Eik
S7 38 KL 1T 2 28 43 BT (hierarchical clustering
analysis, HCA). # %t #if % A £ IBM SPSS
Statistics 21 "', EHEbruEfbab Py, UL ward 3%, F
77 Euclidean 7 B 771158, &7 R Hrdfk
B, WK 5. nrf5, 104t 3k 37 i@ Pk 3t 4 Ry

325, S1. S10, S5. S4 /—35, S6. S8. S3 K
R1 XITBEFEERBGCHEXEEEFEERE

Tab. 1 Common peak attribution of volatile oil GC
fingerprint of Dalitong granules

o iEROEESIRYL
A Ll Bz N 733
1 0.684 0.684  0.684  0.684  0.684
2 0.780 0.781 0780  0.780  0.780
3 0.802 0.804  0.802  0.803  0.802
4O AER) 0.898 0.898 0.898 0.898 0.899
5(D-FrA5) 0.913 0911 0.911 0913 0915
6 0.960 0.960 0960  0.960 -
7(y-1 At I 1.000 1.000 1.000 1.000 1.000
8 1.043 - 1.043 - -
9 1.098 1.099  1.096  1.099  1.098
1005 ) 1.131 1130 1132 1131 1.130
11(B-HE ) 2.535 2537 2535 2537 2.536
12 2.682 2.684 - 2.684 -
13 4.155 4156 4155 4156 -
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S1 ‘ ‘ ‘ ‘ '
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5 T RE#KRIA S E B HCA B
Fig. 5 HCA of different batches of Dalitong pellets

Q;Ké’ S2\ S7\ S9 j\jgg'éo

2.8 F W4 5 I (principal component analysis,
PCA)

iz ] SIMCA 14.1 8%, VUiEE Ry 13 41~ 3F
W TR AR AR B, Ol 10 Sk 7 ORAE & i iR T
PCA. ZBERI S SR 2] 3 A4S Ry, HARHE
HH>1, WFE 2, BB SHH R2X=0.936. Q=
0.616, I 3 4~ F s ml B/REE T 93.6% 15
B, fFAERITARE, 2R E S, 104t
+*2 BT BEBAIELE PCA BREERTERE

Tab. 2 PCA characteristic values and contribution of volatile
oil of Dalitong granules

sy AR Jr TR % ST E TR %
1 4.81 48.10 48.10
2 3.10 31.00 79.10
3 1.45 14.50 93.60
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Fig. 6 PCA scores of different batches of Dalitong pellets
2.9 IF 22 P B /s = 3 vk - 51 43 BT (orthogonal
partial least squares-discrimination analysis, OPLS-
DA)

HCA 5 PCA BpRikedh oy 3 28, MIgE—2D K
FENS LA 22 S 52 MR RE 1 RSO o 7E PCA Kiffs &
fift - %57 OPLS-DA #E#Y, AT S A i i %2
4 (variable importance in the projection, VIP) 5%
ST IZBERL R2X=0.856, R*Y=0.862, Q’=0.768,
B KK T R?=(0.0, 0.165), Q’=(0.0, —0.662),
TR A BRI BIARE, RS, AR
FEATSE . VIP R, DUAF R o0 X 2 8] oo 22 5
MR, 5 S 7 S0 13 5 g VIP (E>
1, BXEERLS AT BB B 1 10 Fb ik 37 38 FIUR 4% AT
iz, HRIWE 7,

2.10 %I GC-MS B4 43Ht

AR LA BTG A, Rl a ki i i 5 45
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Fig. 7 OPLS-DA analysis of different batches of Dalitong

granules
H-Displacement test graph; I-VIP value graph.

NIST1L.L ARl FER 28, BEHUTHCEE =90 AYPL AL
B, A5 — W) A AE 2 A DT IC B A8 A 43 i
TR, DU BCA v DR TC BE B A3 . 45 A ) A DG STk
TR E AL B AR . X4 A R A AT
Br, 32 F B — A I A5 o A B, 36
SRR A AT BT A R LR 3.

28 GC-MS &\ i i &1 5 HAa s S B v

Tab.3 Results of GC-MS composition analysis of volatile oil of Dalitong granules

AHXS

5 PRI feam sy AT A HEI R
1 4384 oz C,Hy 0.34 dedeln . RAEF . 5L
2 4.489 (H)-a-TEH C,Hy 1.15 Jeseln . R, 152, BREE
3 4711 Bl CH, 0.02 JUEEEA . BRE . AR, B
4 5.071 B-AK M CoH,6 0.15 Mz . R
5 5.128 ()-B-IKM CioHye 1.61 Jesel . AR S BRI
6 5.324 - H:A CoH,q 111 JLSE . BRR . R, Mse
7 5.569 o-TK K CoH, 0.09 Jededn . KREF. s
8 5.673 3B C,Hy 0.04 435
9 5.789 o A C,oH, 0.40 B[ 3 I N
10 5.955 POEIIF C,H,, 8.92 Jesed . R B PRk
11 6.091 D-Frighs CoHy 35.79 dedeli . RE . 52, BREE
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g RELITY feamas wrst HEM 5K
12 6.176  X-p-Z i C,oH,, 0.17  dbSeA. PR, R, BLSC
13 6.405 BTG C,Hy 452  AbSedI. RF B
14 6.681  y-illihdA C,oHq 1240 JEEEH. BB KA. RIS
15 6.970  2-(5-FHk-5- L AR HE DY S0 IR -2- ) TR -2- SR £ it C,;H,,0, 0.62 B
16 7368 s C,H,q 143 JLEERA. RFE . BREZ. BSE
17 7.695  JyFERE C,H,s0 8.99 LIl BREC. ARFEF. S
18 8.817  AIHifi-1,3,8- =M C,H,, 0.70  BREz. AR5
19 10.070  A-EIAEE C,H,;O0 0.05  dbEEEA. RFE . AL
20 10345 = HIHERHIEE C,H,0 0.12  JLSE . BRE. ARFE
21 10.545  a-iffi A C,oH;0 0.66  dbHEA. S, RE. B
22 11.103  IFEZEEE C,,H,,0 0.05  dvsEA . BRA
23 11608  ()-MiF s C,H,0 0.13 PRz, dbsEsd
24 11.995  fBIERE C,H,,0 0.05 BRI
25 12614  (O-F/7ER C,H,,0 0.05  BRE. #52
26 13.099  AFHEE C,H,,0 0.14 AL
27 14815 A C,H,,0 0.89 LS. BREC. AR
28 14539 3-HIE-4-RNEIH C,H,,0 0.08  FiK. BT
29 15237 & C,H,,0 0.13 Bk
30 16.849  S-HEFE M C,H,, 0.18 Bz, K&, RS
31 18.685 o~y B C,;H,, 024  BREZ. #H5E
32 19.577  B-BEEHG CsH,, 279 WS OKRFE L S BREE
33 20.843  B-fiiNGE C,sH,, 123 JeSe. AE
34 21423 %% [ C,;H,,0 0.47 degE . K&
35 21.695  1-ZJd3E-1-F 3E-2-(1-F1 3 207 3)-4-(1-FA L £, 38)- 3R 2 e C,sH,, 0.06 —
36 21.841  2,6-HIHE-6-(4-FIL-3- 0 56) WU [3.1.1] BE-2- 0 C,sH,, 0.12  dese. AF
37 22594  HRER C,H,, 032 dbgeld. B RAE
38 22.833 AN IEAR C,;H,,0 025 A&
39 23841  2-SNMEHE-4a, 8-THIIE-12,3,4,4a,5,6,7-/\ A ZE CsH,y 0.13  desed. RE
40 24091  KIREHED CH,, L1 e
41 24.195  P-EHE C,.H,, 0.15 A&
42 24333 WEKME C,H,, 0.65 A&
43 2451  P-HP 2 C,,H,,0 022 K&
44 24.821 o fr M C,H,, 052 ARFEF
45 25.055  TIL CsH;, 0.05 LS. K&
46 25896  a-B A C,.H,, 0.41  JbeA . ARsc
47 26474 (H)-5-HHAMGE C,H,, 0.41  dbgel. RFE . S
48 27.84  MiIFE C,;H,0 0.19 A&
49 29.184  AEIMATE C,H,,0 024 AL
50 20411  AME C,H,,0 052 A&
51 33.018  P-HEHE C,H, 0 021 B
52 37687 6-FNMEK-4, 8a-—IFE-1, 2, 3, 5, 6, 7, 8, 8a-/\HIZE-2-HF C,H,,0 021 -
53 46.373  HRHEER HI R C,,H,,0, 0.07  dbEdA . ARsC
54 47581  AFAHER C,H,,0, 0.06 bl
55 50.399 ViR P ER C,,H,,0, 0.05  dbEEdA . AHsE
56 50.505  FFRIRH P C,,H,,0, 0.05 ML
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o, RIS WEHEN . 1 SN (H)-0-08 M, 25
WSy (-)-B-IkM . 3 Sy B-H A, 4 g Rt
AR, 55N DAFEM, 65 I1EN B-F )
W, TSR y-iE S, 9 SR A RE, 10 5
SRR, 1150 B, 12 506 B-A
¥ o
3 g
30 PESRIER A SAER

AR SLZ6 R v R 25 8 2020 4F i P & TR R
AR A &, B AR R (5, 7, 9h).
B 6:1, 8:1, 10:1), &A%k, W
100 g K7 ORI, in 8 F57K, $EHL 7 h A EcAE
PR . AT B kI 2 H oy 85 3 4 0 45
SrEE, SO A I SR AT L, i
b (10:1, 20:1, 30:1), ¥EFEOIRE (250,
260 , 270 C)., FEFFHESM . BRIEE ks
B, R LERCER. IEC k), mAmEE
W%, BRI,
3.2 FERUEE AT

FEF RS, ARSI ST T Ik
TR & GC Fe8CEIE , AEHA 1) 10 fikiksr
R, AU =0.998, 1B A VR Gk 7
TR R TR B RR e, b2 o IR MR IE 2
SN HRMBMIARE, H2REmiE, H
BRSSO AR, R
TSR, RS R kIR —5, T2
a7 S A R AT, R BT TR,
f TR A B ) —FS 2 . HCA. PCA 45 R 8%
10 b3k 57 3 Wk 43 A 3 25, OPLS-DA ik i AR g
VIP {3, 5 50K (0)-B-IkM, 7 51§ D-Fr
B, 13 S0 RT BB kT B0k 37 38 FUR HE % T T
ZEFET o
3.3 GC-MS igrsrras

283 NIST11.L brifiesik 2 VAL 25 A A $0 30K
MR AT 56 FPaisr, o B rh s T R
1) 91.79%. Hrh A X 4 & S5m0 S oy
(D-Fyidi . DS REmE . y-li il . XfSfERE L B-%F
) TEART . ARG BRBZ . dbSeiAs 2ibhE h
W GC-MS T h A B, W HIHE 5, 7E
B TR 2 A X A o X IR S R K
MRS RS 13 DM AR T TR
e 11 AWy, A R MRS DL R
XK. Rk EE £, K DA E M
BN 227 2024 4E 3 A5 41 545 6 1)

(35.79%) HHXT E 43 &t dR i, A IR L PURLIE K&
M FLER . A SCEIRIE , DA B A
G E PR Z A0 VE N Al I S A e R T R
il 248 ) B 7 A e g v RN, IR AR YT B i
P R FE BT AR BRI B DR it

ARSI T EE ST ) I8 ST 3 R & GC FE 4L
Bk, Jrikmif, g5RaT4E, g6 itk
FoRANTE, A R IR IR ST 38 Ok T R A i
HEES AR . X T o S s,
W 56 Fpal sy, Ak — AR STk 37 38 POk 45 4 i
R MO RIS |
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