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Quality analysis and evaluation of myrrh

SU Shu-lan, JIANG Hai-feng, YAN Hui, QIAN Da-wei, DUAN Jin-ao, TANG Yu-ping
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210046, China

Abstract: Objective To establish the methods for the quality evaluation of Commiphora myrrha in different batches and provide the
reference for quality control. Methods GC-MS and HPLC-PDA were used to analyze the volatile and non-volatile components,
respectively. Similarity and principle components analysis (PCA) were carried out. Results Twenty-eight compounds were identified
by GC-MS from C. myrrha and the HPLC fingerprint of non-volatile components was established. Results of similarity analysis
showed that C. myrrha in different batches was different from each other except for batches from Hainan and Guangdong with high
similarity. PCA demonstrated that sesquiterpenes, organic acid ester, and diterpenic acids played a leading role in the quality of C.
myrrha. All results revealed that C. myrrha from Hainan had high qualities. Conclusion The established method could provide the
guidance for quality control of C. myrrha.
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Table 1 Sources of samples

G T fit 5 kR

S1 20090625 TIN5 )

S2 20090708 TS N

S3 20081208 TSP N

S4 20090908 JINE BEAT

S5 20090908 s SRR A F
S6 20091208 A S BR A F
S7 20091208 T KA TAT

1.2 {XFE 5

Agilent 6890/5973N S AH 8 ik - Jit 1% B FH A
Agilent ChemStation T {E3¥li, Waters 2695 =20 AH
(i, Waters 2996 (PDA) fill#%; EPED 4l
KA BB O Gy FHOR R AT R A 7)) B R
(Shimadzu, AY120, Ji%rZ—).

2 7%
2.1 {RRHATZEUH &

IR IAREAS [ HE R B 25 25 B %% 100 g, #2118
(HEZyHL) 2010 FhRRBR XD A A e s vk
SRR o M TC /KB R B Bk 25 4% A vh /b K
MEAE S RO AR, Wk 2.

2.2 GC-MS it iR R H & &

X BRSO EE 2 20 mg, KEEFRE,
B 10mL =P, MRS ARZE, 5, M
FLUEME (0.45 pm) YERE, ALK .

R2 FRHCREHHMFHERIFFEL MR MSE
Table 2 Yields of volatile oil and non-volatile fractions

of C. myrrha in different batches
Rl AR AR ) R AR
] 1
% PR % TR % FAHE %

S1 2.4 17.8 S5 1.4 222
S2 0.3 19.9 S6 2.1 19.5
S3 1.3 18.8 S7 1.0 14.5
S4 1.4 213

2.3 GC-MS H9i&t

At A EMEH (HP-5, 30 mX0.2
SmmX0.25 um); A Ny GRgli%k, RS =
99.999%); FEFFFHilh: VI 90 C, £R%F 1 min
Ji, L2 °C/min (FEZETHE S 175 CIFLRFF 5 min,
PL1 C/min RIS 180 C, {#4F 2 min 5 DL 8
C/min FEEFETFE 210 C, £4F 10 min. 23tk
100 : 1; HEFELLEJE 200 °C; Kyl 2896 250 C.

JG A B TUREE 200 C; HESHE 70
eV; FARIEVER 35~400 amu; FHH# TN EI
P FRERIBE 0.1 s,

24 RHIEEA M E

PRI R M S MK ERMGR 7y, 98, B,
WRAAR, AT IRAREE, IR, 1HEA9E,
W 2.

2.5 HPLC ik fim i rI 6l &

WA 25 B R AR, R B PR & IR 24
AR AR B E R, AN 2 mL HEE, @
75 10 min, 3 000 r/min Z.0» 15 min, B E3EW, H
TUALIERE (0.45 pm) JEIL, EA A 2 mL /EAHEHR
BT o
2.6 HPLC &if&#4

Alltima C g %4 (250 mm X 4.6 mm, 5 pm),
I (A 05%UKZTIR (B) RGN, FhE
YeMi: 0~20 min, 5%~23% A; 20~60 min, 23%~
50% A; 60~110 min, 50%~95% A; 110~ 128 min,
95% A, AFUAE 1 mL/min, 0% K 310 nm, #F
I 30 C.

2.7 HPLC 7ixsaal

271 KEEFERE 3 EC Se S, %Sk
HEFE 6 K, BRIR 10 pL, 5285 (00 £ 57 1 1] 1)
— M, Bl OR B N A] ) RSD BT 3%,
2.7.2  EHMEIRE B ST WZAEES 5 4, defhR
AR £ 7 BRI T RS DN, EDW R BU
B2 AW AR . S Fr gUE i S 6]
T SIS I ARABLRE PPA 45 5 73701 2 0.9980.0.999 7.
0.999 0. 0.9989. 0.9999, kT 0.990.

273 REPERE O HC S6 By 2R A N
W, AAIAEHIE IS 0. 24 4. 8. 12, 24 h HEHATHY
W, Fr g Bk 2 a1 4500 B B . EIR] & 40l
P31 €0 0% Fig S0 L 5 LT B S0 I o 1) A ABLBE B
gt 994 0.991 00 0.992 0. 0.990 0. 0.996 0.
0.993 0. 0.998 0, i A AHLEEA /N T 0.950 f 2K,
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[ 25 2% 514 2004A FRD HEATHIBLEVEY: K
SPSS 16.0 FAFBEAT F 13 40 H7
3 #R
3.1 RAREEERS SER
3.1.1 GC-MS 70t &2kl TIC &b (h ik
GEEE, REIEEE, WA NISTOS brfk
JRAE B A2 2 SciRl Y, o TR R B2
MR M 28 MUY, S5 3. SR
FUH— ik e & e i) e 4. 25 3R
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3.2 B E RS AL T LA 35 S
NS, bR BRI GC-MS 53 E K 35
AN AT, FEA R R R (B D). 3 4 HI0L
JEMT e TR, B M AHBIREAE 0.153~
0.968, EAHHIEE 22, (HH A S4 5 S6 [RAHLE
B CRLRE N 0.968), H WAL T 2544
A IPHERE S S2. S3 A BIER R CHILER L
4 0.945) JLRHLIRZM RIS 822, HALR
LT 0.8,

3.3 EEASONT B S AA, wr s A EROMEE
TEAES KT 1, BHRET 5 AR AR I 2 R
Mrfebrh R E SR, 5 DERD 2R TTICRIE
97%, REMHIR A 2 MLk S5 W4 25 2 i LLFE R A0 T
VERFR BRI T, MOEECRT 5 AN 3280 AT 34T

RAER AP UFER D GC-MS S HTER

Table 3 GC-MS analysis on components in volatile oil of C. myrrha

SR | %

=] Pas
Ve et S1 S2 S3 S4 S5 S6 S7
1 FrgM 0.136  0.073 0.038 0.198 — — —
2 FH0 0.119 0.052 0.032 0.134 0.011 0.251 0.013
3 e 0.781 1.540 1.702 7.291 2.031  5.635 0.632
4 a-BEVE i I — — 0072 0.161 0.154 — —
5 7 (L4 0.076 1.848 1.671 3.448 2.800 6.676 0.893
6 -1 55475 0.539 2.886 1485 2998 2.170 4.383 0.738
7 B-HEFr i 4334 2610 2.626 4.066 2976 6433 1.324
8 HE I — 0.725 0.767 1.514 — — —
9 (H)-epi- DI L IK -4 — 0352 0271 0.537  0.444 — —
10 y-HE A 1.132 0318 0.975 0.928  0.785 - 0.563
11 KA I — 0.618 0265 0441  0.406 — —
12 a- A1 7T ¥ — 0.156 0246 0.537  0.281 — —
13 y-AC 24 0265 1.143 0972 1.737 0.884 1.187 0.398
14 KA I — —  0.890 2283 1.508 2.130 0.701
15 B- M 0.636 1391 1367 1873 1276 — —
16 B-1EAA — — 2868 2254 2135 3.198 0.722
17 -SRI — 0.905 1.086 1.625 1.116 1.368 0.452
18 a- AL — — 0483 — 0.523 — —
19 S-FEAR I 0.238 1.832 — — 1.555 2322 —
20 PR 0.080 1.598 0.592 0.520 0262  0.054 0.443
21 52X - B- 405 475 - — - - - — 1138
22 FH0 18.606 2.929 2260 3.061 1904 2.866 1315
23 (=)~ R I i 05 Tt — 5853 4514 4733 1.486 — 6.697
24 8-SEINIE-5-FE-2-W HH3E-1, 2, 3, 4, 40, 5, 6, 7- )\ & 25 — 2.148 1.728 1.076  0.509 — 2.893
25 ENl| 1.069 1.683 1.423 1.016 0.177 0241 2.083
26 4-5E1N-1, 6- - FZE — 1.165 0.584  — — — 0.585
27 10-(1- 5 M HE)-3, -2 4 (E, E)-1-F — 0982 1.145 — - 0291  —
28 E Nl 0.041 1.141 4.036 1478 1.129 1.746 5.994
29 F 50 0.075 0235 0439 0.192 0506 0.054 0.748
30 PR 0.047 0554 0922 0.532 0.803 0.104 1478
31 1-T 36 2- 55 T L4828 — IR IS - — — — 0.238 — —
32 1-7 38 2- 2 T SEARR — Rl - — — — 0.215 - -
33 3-(V, N- " HE L) Hem — 0410 0213 0.155 0.242 — 0.665
34 SRAH R — T B 2957 2389 1.596  — — 2849  —
35 R a1 10.017 6.423 4766 9.948 33.473 12.147 2.641
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1 RAIELH GC-MS Eif
Fig. 1 GC-MS chromatograms of volatile oil in C. myrrha

x4 RHIERE GC-MS FHEEEHBE DTSR

Table 4 Similarity analysis of GC-MS characteristic chromatograms of volatile oil in C. myrrha

fit W S1 S2 S3 S4 S5 S6 S7 oGt
S1 1.000 0.299 0.208 0.340 0.380 0.318 0.204 0.462
S2 0.299 1.000 0.945 0.383 0.501 0.375 0.264 0.580
S3 0.208 0.945 1.000 0.289 0.391 0.284 0.273 0.445
S4 0.340 0.383 0.289 1.000 0.504 0.968 0.775 0.672
S5 0.380 0.501 0.391 0.504 1.000 0.546 0.153 0.747
S6 0318 0.375 0.284 0.968 0.546 1.000 0.732 0.652
S7 0.204 0.264 0.273 0.775 0.153 0.732 1.000 0.382
PO 0.462 0.580 0.445 0.672 0.747 0.652 0.382 1.000

x5 FERMERSPERSBIFHEBER TR

Table 5 Characteristic values and contribution rate of main principles in volatile components

ERTON WAL ‘ AR ‘

RFAEAEL Jr2ETTR | % KB ZETR /% L JTZE DTk / % KBUTZETR | %
1 18.078 51.650 51.650 17.141 48.974 48.974
2 8.031 22.945 74.595 8.592 24.548 73.522
3 4.340 12.400 86.996 4.408 12.594 86.117
4 1.960 5.600 92.596 2.063 5.895 92.011
5 1.847 5.276 97.872 2.051 5.861 97.872
6 0.745 2.128 100.000

2 6 ATA, 55 1 BRSSP IL8r R ALs B v SRR L7 ZZ STk R/ B T R
BRI T FER M & SRR — e s, b STERE S S AN BRI R TTIRE LG, BB 1 ER
P4, P5 (A FREATEAN 1| FRsrhicoR, Wl 73 IAEE WF1=48.974% / 97.872%=0.500 4, [A]
XPBE 2 R K, Ho2 P9 P12, P18, P20, FERTAREE 2.3.4.5 RS F HIBCE 239000 0.251,
P31, P32, P35 SXf WA R M RMECK . EIXEEE  0.129, 0.060, 0.060. 3= ms F 71575 HAL
S (R 4) 5P SR N BE S %5 . FIRFZ FANIN, 15 H AR S LA RT3
b5 SCHRFR TE 11228 1 53 S G BETE AR o A — 3 gy Fy, 19508, RUFUREBLE. Bk, 5617
e 7 AL, ARG ERS SF 08 S AR 25258 LL S5 FE i TR i,
gy, AR & R T ACGE REGHEAT BN, RER JLUONEE TR 208 A = P HERE h (S2. 83D
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Table 6 Factor loading matrix of volatile components after rotation

N TR

A 1 2 3 4 5

P1 —-0.209 0.253 0.854 0.144 —-0.013
P2 —-0.203 0.031 0.916 0.287 —0.101
P3 0.815 0.001 0.295 —0.433 0.041
P4 0.967 —-0.192 —0.103 —-0.074 0.097
P5 0.969 0.110 —-0.075 —-0.161 —0.123
P6 0.838 0.435 0.084 —0.094 —-0.303
P7 0.892 0.121 0.241 0.362 —-0.027
P8 0.022 0.725 0.471 —0.407 0.285
P9 0.957 0.239 0.035 —0.106 —0.118
P10 0.823 0.028 0.063 0.393 0.398
P11 0.783 0.524 0.105 —-0.075 —-0.309
P12 0.950 0.136 0.087 —-0.218 0.129
P13 0.844 0.489 0.141 —0.159 —0.038
P14 0.921 —0.234 —-0.172 —0.180 0.163
P15 0.890 0.411 0.194 0.007 0.029
P16 0.843 —-0.011 —0.149 —0.092 0.490
P17 0.934 0.303 —0.030 —-0.173 0.063
P18 0.915 —0.009 —-0.202 0.092 0.291
P19 0.766 0.262 —0.043 0.101 —0.568
P20 0.193 0.908 0.161 —0.043 —-0.330
P21 —-0.375 0.038 —-0.816 0.055 0.011
P22 —0.023 —0.153 0.484 0.852 —0.013
P23 0.206 0.951 —0.115 —0.158 0.033
P24 0.145 0.955 —-0.230 —-0.071 0.052
P25 —0.128 0.955 0.037 0.197 0.137
P26 —-0.075 0.978 0.055 —0.0002 —0.156
P27 0.041 0.889 0.185 —-0.019 0.283
P28 0.233 0.506 —-0.518 —0.032 0.648
P29 0.850 0.193 —0.456 0.109 0.134
P30 0.781 0.364 —0.460 0.029 0.202
P31 0.922 —0.235 —-0.231 0.101 —-0.177
P32 0.922 —0.235 —-0.231 0.101 —=0.177
P33 0.525 0.665 —0.436 0.021 —-0.254
P34 —-0.177 0.662 0.487 0.495 —0.035
P35 0.944 —0.181 —0.1482 0.149 —0.181

R7T TREWEMSHIELENS EXSEFEIHF

Table 7 Score sequence of main principles in volatile components of C. myrrha from different areas

B4 FE a5 Fl1 F2 F3 F4 F5 F

1 S5 1.046 13124  —0.133375440  —0.067 470 975 0.013791  —0.024090  0.834 985
2 S3 0.10283720  0.225 684 888 0.008 570 133 —0.000770  0.116 834  0.453 154
3 S2 —0.040 707 50 0.445 628 964 0.065122200  —0.001 340 —0.078 330  0.390 374
4 S4 —0.037 324 80  —0.139 497 468 0.134429724  —0.087490  0.013551 —0.116 330
5 S1 -0.272 69300 —0.179 878 776 0.122 864 742 0.110005  0.001 741  —0.217 960
6 S7 -0.42591550  0.021 857220  —0.238 124 601 0.007 514  0.001482 —0.633 190
7 S6 -0.37231760 —0.240419388  —0.025391223  —0.041710 —0.031180 —0.711 020

TR (P 2). i 8 A BTARATA th, ALK

32 RBPIEHBRERH HITER BRI R B A VPR, AR

3.2.1 HPLC Rt st DL 43 S8 S g, BAE 0.207~0.923, MAAMRIER 2. Hp S35
PR 2258 HPLC-UV (it 52 AN S4 MBS ol 0.923; HOh W Tl 45 10
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SV A IR = (1 2 e AR ALy, ARLR KON
0.920. FLAFE M AR APESS 22

322 ERrotr AR 9 WAL T 4 AT
MEAEIRT 1, BEART 4 ARSI B2y R VT
iebrle 2 F1EH, 4 A ERs BRTTIR %S
97%, e A % Wb S R 24 20 v DU R
Vs o VEA SR RS IR a5, ORI 4 A T2k e 24T

orire

2 10 T, 585 1 BAML 1 4 B T LA
TG T AR b 3 A 55—

YIS . Horh P33, P40 P20 (KA ¥ #amy B AE
1 TR FdsoR, 0N 3 24 T (1) 5% i B K
HWKSE P9, P15, P16+ P17. P36. P37. P39, P44,
P48 SERT L R PR K . Ao B L8 18075
) A A G SR R IR IS N

f 11 nl A0, AN [RGB 2R 5 32 oy & 1
B, MRS T R R BT R, AL
RIS 7 22 oTik RN, RIS TR
DTk 5 AN ERG R TR Z L, 5 1 R
(KA T WF1=68.785%/97.348%=0.706 6, [AIFA]1}

bw\JrL = 85
| — S4
e s
| R o 32
; ; : 51
0.00 18.84 37.68 56.52 75.36 94.20 113.04 131.88
t/ min
B2 §75H) HPLC-PDA 45{EEi%
Fig.2 HPLC-PDA characteristic chromatograms of C. myrrha
%8 %7 HPLC-PDA #EEIEMBIAE D TER
Table 8 Similarity analysis of HPLC-PDA characteristic chromatograms of C. myrrha
fit & S1 S2 S3 S4 S5 S6 S7 ] H
S1 1.000 0.341 0.246 0.207 0.310 0.283 0.215 0.266
S2 0.341 1.000 0.676 0.711 0.721 0.745 0.758 0.798
S3 0.246 0.676 1.000 0.923 0.776 0.818 0.760 0.839
S4 0.207 0.711 0.923 1.000 0.769 0.812 0.842 0.866
S5 0.310 0.721 0.776 0.769 1.000 0.920 0.832 0.888
S6 0.283 0.745 0.818 0.812 0.920 1.000 0.903 0.942
S7 0.215 0.758 0.760 0.842 0.832 0.903 1.000 0.934
PPl 0.266 0.798 0.839 0.866 0.888 0.942 0.934 1.000
F9 HERAMMSPEMSRFFIEER ST E
Table 9 Characteristic values and contribution rate of main principles in non-volatile components
g ISR (B Joe#e ) i A
R JiZEviik /%  BBUT TR /% SRR TR /% BBUTZETTR /%
1 41.556 79.916 79.916 35.768 68.785 68.786
2 5.537 10.649 90.565 6.789 13.056 81.841
3 1.970 3.788 94.353 4.120 7.924 89.765
4 1.557 2.995 97.348 3.943 7.583 97.348
5 0.764 1.469 98.816
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Table 10 Factor loading matrix of non-volatile components after rotation
\ ENL Vi) X B0
AN AN
5% n 5 3 4 ) 1 2 3 4
P1 0.347 0.345 0.706 0.479 P27 0.478 0.538 0.511 0.468
P2 —0.118 —0.006 0.171 0.872 P28 0.654 0.499 0.140 0.534
P3 0.729 0.305 0.565 —0.013 P29 0.933 0.197 0.298 —0.029
P4 0.612 0.334 0.249 0.559 P30 0.950 0.285 0.099 0.022
P5 —0.504 0.521 —0.374 0.534 P31 0.788 0.473 0.158 0.299
P6 0.596 0.501 0.472 0.411 P32 0.904 0.299 0.260 0.155
P7 0.335 —0.082 0.851 —0.214 P33 0.975 0.186 0.108 —0.060
P8 0.899 0.113 0.378 —0.066 P34 0.966 0.185 0.175 —0.037
P9 0.954 0.249 0.146 —0.030 P35 0.950 0.249 0.176 0.060
P10 0917 0.347 0.165 —0.051 P36 0.953 0.258 0.133 0.087
P11 0.946 0.280 0.096 —-0.127 P37 0.961 0.166 0.215 0.012
P12 0.932 0.302 0.171 —-0.022 P38 0.952 0.222 0.206 0.041
P13 0.817 0.526 0.167 0.012 P39 0.962 0.196 0.183 —0.037
P14 0.943 0.247 0.109 —0.111 P40 0.971 0.120 0.147 —0.141
P15 0.963 0.072 0.217 0.066 P41 0.952 0.147 0.251 —0.073
P16 0.963 0.124 0.175 0.077 P42 0.940 0.258 0.216 0.035
P17 0.965 0.162 0.185 0.051 P43 0.842 0.336 0.384 0.130
P18 0.516 0.807 —-0.110 0.214 P44 0.955 0.229 0.166 -0.016
P19 0.953 0.181 0.212 0.105 P45 0.882 0.414 0.171 0.130
P20 0.971 0.128 0.191 0.020 P46 0.980 0.160 0.102 —0.055
P21 0.446 0.871 0.112 0.162 P47 0.809 0.308 0.299 0.384
P22 0914 0.291 0.280 —0.001 P48 0.968 0.079 0.217 0.080
P23 0.678 0.619 0.273 0.149 P49 0.949 0.265 0.088 0.144
P24 0.959 0.178 0.172 0.115 P50 —0.442 0.505 0.013 0.713
P25 0.227 0.967 0.086 0.018 P51 0.862 0.290 0.335 0.214
P26 0.960 0.176 0.204 —0.057 P52 —0.041 0.033 —0.340 0.732
xR FEARAIFERER S ERDBAFEIHF
Table 11 Score sequence of main principles in non-volatile components of C. myrrha from different areas
B4 Bl 5 F1 F2 F3 F4 F

1 S2 1.544 30 0.046 27 0.037 40 —0.011 010 1.616 97

2 S3 0.000 38 —0.175 42 —0.010 06 0.100 501 —0.084 59

3 S6 -0.229 71 0.103 40 —0.071 66 0.061 326 —0.136 65

4 S5 —0.390 48 0.218 98 —0.015 35 —0.003 690 —0.190 54

5 S4 —0.306 36 —0.062 56 0.023 412 0.044 339 —-0.301 17

6 S1 —0.063 43 —0.109 46 —-0.107 73 —0.128 28 —0.408 90

7 S7 —0.554 71 —0.021 21 0.143 983 —0.063 19 —0.495 12

524 34 4 TG F RIBCES M 0.134 1. 0.081 4. POCERIR) 7 AR 25 296 AT 255 o AT vF
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