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[ Abstract | Objective; To analyze and evaluate the quality of agarwood from different areas. Method ;
The method in 2015 edition of the Chinese Pharmacopoeia was used to determine the content of alcohol soluble

extractives in samples. HPLC analysis was performed to determine agarotetrol on a Altima C, (4.6 mm X
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150 mm, 5 wm), with acetonitrile (A) -0. 1% formic acid solution (B) as the mobile phase for gradient elution.
The flow rate was 0. 7 mL+min "' ; the detection wavelength was set at 252 nm; and the column temperature was 30
°C. Then the quality classification of agarwood was discussed through the content of the alcohol soluble extractives
and agarotetrol. Result: The sample volume showed good linear relationship with area under the peak curve within
the range of 2. 0-750.0 pwg (r=0.999 6) for agarotetrol. The average recovery was 102. 1% , and the RSD was
2.8% . The mass fraction of agarotetrol was 0. 10% -6. 60% in 52 kinds of agarwood, and the mass fraction of
alcohol soluble extractives was 6.07% -57.06% . The alcohol soluble extractives had no correlation with aroma
forming method and sources, but the content of agarotetrol had certain correlation with aroma forming method and
sources. The average mass fraction of agarotetrol was 0.67% and 0.15% respectively in artificial and natural
Aquilaria sinensis agarwood, with significant difference (P <0.01) ; natural A. malaccensis agarwood (2.57% )
was different from natural A. crassna agarwood (0.70% ) (P <0.05), with significant difference with natural A.
sinensis agarwood (0.15% ) (P < 0.01). Conclusion: Quality classification of agarwood according to the

agarotetrol content has certain rationality and feasibility.
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Table 1 Agarwood reference samples
G 7 4575 it it
S1 e AT Aquilaria crassna
S2 PRGE S AT A. crassna
S3 fiae] AT A. crassna
S4 o] AT A. crassna
S5 I g% AT A. crassna
S6 fige) AT A. crassna
S7 ZHt AT A. crassna
S8 i e AT A. crassna
S9 [ o AT AT A, sinensis
S10 i AL AT AT A, sinensis
S11 H [ YT AT HATE A. sinensis
S12 [ ] ol AT H AT A. sinensis
S13 [ AL AT AT A. sinensis
S14 [ AL AT AT A. sinensis
S15 o E AT AT A, sinensis
S16 [ ol AT AR A. sinensis
S17 i A AT AT A. sinensis
S18 L AT HATE A. sinensis
S19 FES I AL FAATF A sinensis
S20 [ o AT I AKT A, sinensis
S21 e NS R PLAE A. malaccensis
S22 i mE KR % ULF A. malaccensis
S23 e KR R ULF A. malaccensis
S24 I Sfe Y. KR R ULH A. malaccensis
S25 e KR R PLA A. malaccensis
S26 R KR R PLTE A. malaccensis
S27 Sk Py ar KR kUL A. malaccensis
528 =P N2 PN R PLAE A. malaccensis
529 e PN RV A. malaccensis
S30 El e KR kUL A. malaccensis
S31 e KR kUL H A. malaccensis
S32 e PN R PLA A. malaccensis
S33 BRI 5% KR A. crassna
34 % K A erassna
S35 i g€ KR A. crassna
S36 R I 2 RIR A. crassna
S37 R 2§ NS A. crassna
S38 I T NS A. crassna
S39 TR I 9% K%K A. crassna
540 TR 2 K%K A. crassna
S41 TR 7€ KK A. crassna
S42 ] NS A. crassna
543 R 2 K%K A. crassna
S44 i) KK A. crassna
S45 o [5] VE R PN AT A, sinensis
S46 i = 1 KR AT A, sinensis
S47 o Y KIR AT A. sinensis
S48 [V R KR HATE A. sinensis
S49 )P PNS FARA A sinensis
S50 [ Vi PN AT A. sinensis
S51 [ Vi R KR HATE A. sinensis
S52 [V R KR AT A, sinensis
853 o i i FIARZ A. sinensis
S54 i =] 5 T 45 AT A. sinensis

.72 .
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2.1 PiEmMEHBYNE WUTERK (T 24 H
i) FERR 29 1 g KGR FRE , B 250 mL B E A, K
WIMATCK L BE 50 mL, % €, FRE ik, # & 1 h,
A I B N W O 4ERE 1 b R
Je BN HETE L, % 2E, TERR A T, AR R R
M 45T o il U IF IV L 25 mL B R e
MZE R ML KR 28T, B8 TR 105 C LT
ZH A AR B

2.2 WH

2.2.1  XFRRAR WA WA RS AR IBCIT A DY X
HE A i, A B A O 45 28 25 miL, ol T
W N 750 mg- LAY X IR A 45 T, VKA R AT A
(4C),

2.2.2 K REREHIES  BOUEFER 0.10 g, K%
FRaE, B F 25 mL B ZEH#E T8, K % I A B Bz
10 mL, FR & JiT &, $8 5), # A5 (P) 3 500 W, i %
40 kHz) #2130 min, BUH 0% b 2 T, 08, T
THWH 0.45 pwm GLALUEBEUE 1, B2 8, B0 A5 .
2.3 kARG E M Altima C (835 4
(4.6 mm x 150 mm,5 pm) ,FishAH ZHE (A)-0. 1%
F AR 7K (B) B BE YEE (0 ~ 8 min, 10% ~12% A;8 ~
18 min, 12% ~ 14% A; 18 ~ 30 min, 14% A;30 ~
40 min,14% ~ 16% A;40 ~ 60 min, 16% A) , i
0.7 mLemin " K K 252 nm, 435 30 C . fE
%N, AR B 0 B > 15, 3R B R
AR TF 6 000, WA,

B
* L
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E1 mENEMEMR(A)FMREHRR(B)HPLC
Fig. 1 HPLC chromatogram of agarotetrol( A)and agarwood(B)
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AR AT [T, 22 b v 4R, 5 00T A DY R Y
[ )9 R K Y = 34. 284X +85.744, r=0.999 6, 4
KR, VIR PIEEAE 0. 02 ~7. 50 pg ek X R RIS
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2.5 BEEIRE BUREWKE NS0 mg-L’IXd‘ﬁﬁlﬁ‘j ®3 NEERBERHYAIRNENESENRE
VR A 2.3 TR (A S 2 ERE 6 B L i0  fA Table 3  Content of alcohol soluble extractives and agarotetrol in
’ . ~ H AS = ) > H

N agarwood %
e Fy 0 T AL, 45 SR T AR RSD 1. 3% , R B #% Y
W% s i L UL P
R o i WL UUA R

. NS — NS Vo ve Aquilaria crassna S5 19. 85 1.79
2.6 FoEtEilse PR R AL % 2.3 T !
AT 0,2,4,6,8,10,12,24 h M, T » 2010 o
. - . S1 34.17 0.75
105k UL A PO B Y g T AR, &5 SR T A A9 RSD
o L1 e o s7 35.54 0. 69
1.6% , F WAL WAE 24 h WREME R
. Y e . s3 11.03 0. 50
2.7 E\EMHAE KERRIIELHM(S15)6 1,
. \ e v S8 24. 66 0.43
Fie 2.2, 2 WUF ikl A A WL R 2.3 R (8
. s . - . sS4 25.06 0. 42
T S AR AN S 10 S DT A D ) 0 TG AR & Rt
n - e e _ s6 12.59 0.22
U A DB R R 42 B 2.7 mg - g7, RSD
R N A. sinensis T S19 44.76 1.16
2.2% , W HT i S R A
. . ek e - — S12 46. 83 1.01
2.8 AERIGRER % FRELE HDT A DY A A
e Si1 26. 90 0.94
DL FEAL (S15) 29 0.1 g,6 3, in A 43 5 B 4
, R e . . S18 38.19 0. 84
WeFE My 250 mg- L™ Y0 A DU B X BE AL IA W 1. 1 mL,
. L oo o S10 37.04 0. 81
Fie 2. 2.2 WU R ikl AU IA . 2.3 T
. N - . . . S17 33.68 0. 68
{035 254 5 o &5 R U AR D W G S 24 RR [a] i R
%5 102.1% , RSD 2.8% , % W] ol i & R4, I > 3098 003
0. S16 24.91 0.62
S9 26. 42 0.55
F2 MEPINEMEER N EEE BG5S
20 6.07 0.30
Table 2 Recovery test of agarotetrol in agarwood
S15 25.41 0.27
FREERE FEMCREE WAE BlGR P RSD - 1 3 0.3
/g /mg /mg /% /% /% ’ ’
A. malaccensis K IR S29 34.11 6. 60
0.1001 0.2703 0.5407  98.3
$26 32.67 4.03
0.0998 0.2605 0.5546 103.7 o5 20,51 373
0.100 2 0.270 5 0.541 2 98.4 102. 1 2.8 98 30. 50 3.33
0.1001 0.2703  0.5553  103.6 $31 32.26 2.90
0.1002 0.2705 0.5572 104.3 S21 32.8 2.51
0.1004 02711 0.5576 104.2 523 28.12 2.12
HE AR N 0.275 0 mg, S32 26.175 1.74
S24 19.28 1. 41
2.9 MELER B LR 52 FyrEER S 40 E $22 17.39 1.17
VIEEER B Y MU & Y& &, 45 ) L3R 3, $27 28.36 0. 81
AW B 52 MULE R Y $30 36. 23 0.70
T 6.07% ~ 57.06% , UL 7 PO B & & 7 50 76 A, crassna T8k $37 57.06 2.37
0.10% ~ 6.60% , K %45 & k& i B 1= 9 LN $36 30. 57 2.04
2.95% ~3.21% AR HUUF B, Bk S20 57 43 30.25 1.12
IR N F 2015 AR R CCH [ 25 i) — UL IR R s41 10. 02 0.72
BB R AN, HoAb AR U0 U B IR 4R AR 1Y $39 13.26 0. 40
FFAELR , RS &5 S 7R 2k B AS [R) B U A g 4 7 5K $34 27.43 0.32

PV ERES P RER B MUTE NS &R 38 14.74 0.29
BK,
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4% 3 TE kXU A O P I E 45 R R W] AL crassna
el FE RRELIhW LA DR N TR R SR 45 7 U0 W7 3 it & o 800 i ok
542 20.94 0.28 0.78% ,0.70% ,Mi# LW &7, AARFANTHK
S35 26. 18 0.27 REFIMEWN L EE SS9 K 0.67% ,
$33 14.26 0.24 0.15% ,2 1 5% (P <0.01) , B B F 257, AW
840 35.51 0.20 P25 75 7 SR DA v DU DU B B AT A R AR,
S44 17.16 0.19 RIMAEFN (A, crassna FIHARFE ) N T4/ T
A. sinensis K 4K 845 29.46 0.26 DUA DU B To 22 53, AN [6) b B9 R AR 45 B UL A& kAT
852 30. 15 0.24 MR KDL RKILES A crassna 22 5 (P <
Ss1 24.93 0.14 0.05) , 5 AAKRFAEFEZR BRI A crassna 5
$49 24.17 0.13 FIARF R WIIE MRS IR E 2R, L4
47 22.81 0.12 W R N TARAR DR h LA i B W 22
$50 22.17 0.12 S, BN TS U0 U B W1 s T RARUL , Al
$46 19.29 0.10 e H BT E A T 45 B0R B [A] B [ A R AR T
S48 26.79 0.10 Tl = S50 B0 T A9 K 4K [ ™= U0 A O T A.
A, sinensis T4 53 3.21 0 crassna N T.HIRIRULE G B % 2 5, 58 H R A n] fig
54 2.95 0 A. crassna YLA W EF A WA — A 0, BB R AE B 4%

3 o X6 AN [ A i A 45 4 7 0 TP R ) R
DOAF DU B & i AT R 2R A0 B, W 4, R IR R
A. crassnaff) N F0 K IR 453 UUA (0 BER 9 19 °F- 4
A B4 B 23.63% ,24.78% % 1 KB BoR, N
HHEE 2R AR RN TR KR4S DL F& W 45
R 30.79% ,24.97% , %% ¢ K 5 b /R PR 3 G i 3 22
S RIR Tk DT KRR S F DA R R 1 W) 73 it
GYEUCR 28.25% , 5 53 Ab 2 FhRR IR A9 R AR 45 A DU
i, T E XS

R R R Y S 45 O X MR
IR BT DU B ot i 5 B0 T 2. 0% DL E AR AT,
Yok RIRGE A FE i HLBER R 348 T 20% , A 265t
Rk 57.06% , B 1 W AE — 8 B B AT AR A UL AR
i T 43 R A B 2 HR A

x4 TEMEBEMEEAANETHERZHYMRAELESE (v +s)
Table 4 Content of alcohol soluble extractives and agarotetrol in

different kind of agarwood (x +s)

R SFHX /A BERHY/ % U7 DU/ %
A. crassna KR 12 24.78 +13.02 0.70 £0.75
AT 8 23.63 +8.92 0.78 +0.54
A FF R 8 24.97 +3.70 0.15 £0.06
AT 12 30.79 £11.18 0.67 +0.30%
ook v Kok 12 28.25 +6.18 2.57 +1.68"%

DL R AR UTA , JIT LAAS [R) AP R U0 A o e 2 N 145
Tl & RIRGE T E— 5 2 JE AR RE I8 B 5% i o i 1
DL o T3 A ARSI 5 6 AN ) Ffr it i) 2R AR D0 A #6470 L
AT R IR B ok BT KAR DA 5 H A 2 Fh R SR 1T
TAAEZE S, HUUA DU B34 & 8 e , Ul B 5 o U0
HARE AR R RN KRRV EMEZ —,
A X 52 Fh UL A W UR AT, UL A T S A
5257 7 O JC I W AR OCHE R T 8 i i AR S DA
5, A W EEX U AT 5 T 2. AR T H 5T
DU S AT 0128 025 A UU A DU B M F8 b, # DT#
PO B R RO T 2. 0% , KT 1. 0% /N 2. 0% , K
F0.1% /NF 1.0% 53 3R 0l — 2 9% . =9, L
5, X — o KGR B8 —RULE PN KR
Fro AW I N T8 DURAE M UL OB & &
IARRERNIL 2.0% ,iX Al fig S UTHF S FHAEBR A ¢, A
TS5 UUAFE b 25 75 B 18] — e 0, T R R DL &
i 235 A I [] 20 DU JLAR, 22 %80 10 4 | e a] 0L 0 7
DY P ) P e K P RE A UL A 45 A i ) A G o X 42

xS FRELZREFHEREMEMAENESE (v x5)
Table 5 Content of alcohol soluble extractives and agarotetrol in

different grass of agarwood(x +s)

5 A crassna KRR ILE" P <0.01; 5[ AR KK LK
? p<0.01,

.74 .

R Kk /A P35 )/ % UUF UL/ %
— 9 33.18 £9.83 3.29£1.42
- 8 28.91 £11.30 1.35 £0.29"
= 35 24.71 £8.51" 0.41 £0.25"2

e H A P <0.01; 5H4IHEY P <0.01,
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