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Quality analysis on Guizhou Zedoary turmeric oil
LIAO Binxun®, TANG Chao', YU Xiaoliang, LUO Jun', PAN Niansong”"

(1. Department of Pharmacology, Guizhou Medical University, Guiyang 550004, China; 2. Department of Pharmacology, Zunyi
Medical College, Zunyi 563002, Guizhou, China; 3. Qianxinan People’ s Hospital, Xingyi 562400, Guizhou, China )

Abstract ; This study was conducted refering to the 2015 version of the Chinese Pharmacopoeia Zedoary turmeric oil un-
der the relevant provisions. The relative density, refractive index, specific rotation and the content of heavy metal were
determined using the method of pycnometer, refractive index method, optical rotation measurement and inductively cou-
pled plasma emission spectroscopy. HPLC method was used to analyze the content of Zedoary turmeric oil and its finger-
print similarity. The research method was feasible and the data were reliable. The results showed that the relative density
of Guizhou Zedoary turmeric oil was 0.987 0, the specific rotation was +24.146 8°, and the refractive index was
1.509. The fingerprint was compared with the fingerprint of traditional Chinese medicine preparations, the similarity was
0.976, and the total heavy metal content was less than 10 mg + kg™'. Arsenic salt was not detected. The indicators tested
are in compliance with the relevant provisions of the 2015 edition of the Chinese Pharmacopoeia Zedoary Oil. The results
confirmed that the medicinal Zedoary turmeric oil had high safety and good quality, and could be used as raw material for

medicinal materials, which provided the scientific basis for the comprehensive development, utilization and quality con-
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trol of Zedoary turmeric oil.
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FAR K ZRHEY % FEAR ( Curcuma phaeocaulis) |
]I ( Curcuma kwangsiensis ) B AF 4 ( Curcuma
wenywjin) W TR 2L, 3277 )04 01| VL 55 b
(hAe N IFTE 25 #, 2015) . AR ( Zedoary
turmeric oil ) J& MNFEAR TG AR 25 v $2 B #5 43 , 30
ROFFE RS , AR P& B-HEA M IR FEAR
[LENE o N TR 7 i R TR o 0 = W S s B R 0K L
FARCR (BELRAE,2010) o FEA IR — R R I
BT 25 120 0 ZE B0 IR IR 97 05 LA T2 1Y
I

PRIFEAR 2 B4 AN ] 7 1, | it oo 0 A2 i A A7 2L
JRG3 B B AT W R AR5 W), ASBIE 5 38 5 K 2 R R
AR IR P FEAR 4R S, 2288 2015 Jigr [ 24
FEARTMI T A9 AH OC I A, X 25 77 38 R Il A AH X 2%
JE LGRS Aot AR i S HE SR
AR BRI H AT 54 R B 7 3R I Y i B
TR, AL g 8 7 AR5 S i il o 48 5 K 28 0T
R AR HERL 2

1 L& 548

1.1 {48

Agilent LC-1260 1 &% ¥ AH €8 35 A% ( 36 [E % £
T TD) (LG DU TTHE BE 22, M 5 R R A T 45,
AR, HshJERE RS, Agilent TAERS) 5 (435 4 . 1K A
¢ Hypersil ODS2 C-18 # (200 mm x 4.6 mm, 5
pum) ;iCAP-7000 HLEHE A 55 B F 1K & 316 1% 4L
(25 E Thermo Fisher Scientific 23 &) ) ; XS205 #I 1
T 53 Z— W R (G R ) —FE R Z R 22 AU
vE])  ZNHW B i S (L T T AR 2
J7) sl RV (i XA R ] ) ; DKS-26
B PE IR KIS 3 (T IR AL AR ) ) s DZF-6021 H
2 TR (B ST IRBE AR A R F] ) 5 WX-
8000 H I I M A ( 1 0z S8 B4 R A R A
Al) s B0 AL; 10 mL HL I ; AR-2008 B DL 477 5 4%
({8 KRUSS A #]) ; SGW-1 B [ i Y6 A ( L

WEREARAFR)
1.2 #FRFAKF

W7 (3 AR R AR AT BR 2w ) S Y
JU S5 Fh 1) AR P, 76 38 ST YRR B A, &8
ot 15 ST 2R I AR R AT S E R T IR OR
Pt JE/K R EREN (M4l KT CU ik T A FR
v E)) T RO B (At S 20160129 4
99.5% ) Wk 4 %k B Al (dit5 O 111824-201102
ZFE 99.4% ) Y0a T [ 24 5 A= W ) o 8 BT 5 2
JCEAMER R 100 wg - mL' (L5 K 16D3176 Iy
FHZH O 8B T AR L) s O
Ry Al B R (gl 5o 20150115, B 254k
Ak 22 A BR A F] ) 5 BB R (i 46

2 FHEHHER

2.1 X MR

HRAE 2015 AF R o [ 247 L5 DU 842 % vl 5 12
() 2204 ), BCES 7= 3 OR 6 5 % UF B S
(2015) #esh 7 L BB, FRHL 200 g fF 5h A, V1A
RiFER (0.2+0.1) em BYFURL, & T2 000 mL [H )%
BN, inK 1 000 mL B BORL 3% B3 Bk, IR 3447,
1216 h, KZESPIRIEIEIC S h, 10 sR 5 &,
WCAR 35 &, F T K B R B i 7K T8 5 25 H, 1A
i S FEACE IR, S5 R 1,
2.2 IREMNE
2.2.1 kit eyt B BUEECE0.000 1, & i
4 1.300 0~1.700 0 nD & BT D147 548, 5% FH 44k
TEHY D £2(589.3 nm) il FEA I AHXS T 25 KW AT
2.2.2 ey ke I E, A RS E RS GE
M AT G AT I IE RS IE AP 48 H
2.2.3 FkFegalE B FEREE 20 °C Bl
E LG 3 K, 3 R4 B 1,508
1.503 ,1.507 , B¢ 3 YR8 BRI A 43l i i BT o6 R
THRSRIF AL N 1.506,
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F1 BHRBFRRELRERE

Table 1

Extraction rate of volatile oil from fresh Guizhou Zedoary

it H

Ttem

PRI 0.6 0.7 0.7 0.8

Extraction rate

(mL - 100 g")
T + bR

X £

0.7 0.8 0.7 0.6 0.8 0.8

0.72 £ 0.079

2.3 LLiEENE

ffi 1 SGW-1 B! [ gl jie 64X, R FH 8615 % D
2:(589.3 mn) MIE EGEE, e % 0.001°, 7EiRE
20 C R W, BRI ORI S i, o & B 50
mg + mL" VA, S AL 3R AR T A W v v
B3, g NI AR A oS =, B TR
THNASIN 24, F sl &2 I e G 6 IR, I8 SRR AL,
RPAAL R B 25 R L3R 2,

F2 BAMELEREMNELSR (n=6)

Table 2 Specific rotation results of Zedoary turmeric oil

J¥%5 No.
Tl = No

ltem

1 2 3 4 5 6

LU e B
Specific
rotation
I+
bR 2

x *s

23.954° 24.179° 24.231° 24.259° 23.726° 24.532°

24.146 83 + 0.276 9

2.4 3 ZERNE

SR FH b B R 325 000 2 7 36 R T 1 R X
FEART 20 °C WY IR 50T BUS TRt E
L, K %5 PR E1 B M 25.037 2 g, B 36 R a4t
di e, e BRI HE RO R A, 20 C KR
HURCE 20 min, 6 {153 5 696 B A F 20 °C, B
AR B g A AR M, SRR B SRS L
FOM K T T 0 AR L E R AG A 1
e R EFR AR, W25 b A R, SR AR I S

i R9.927 5 o, AR5 B A3 2 Pk LE R
L, BT ok, TR 9 0 A5 R — R R B K G
1#10.058 3 g, # AT, i By AR 5% A = it
B oEK o, SRS 3R 00 A X %
470.987 0.,

25 EEESENNE

2.5.1 kam ik e B & HEERING 0.2 ¢, W%
FRE , BT 50 mL %5 1203 DU IR 2 04 S0 T
FEH, ISR 5 mL AR 0.5 mL, 25 M 4%
BB T it ASC ) A T 2 SR B — 5 1 T i R e AT 0
fift I RREFANER 3,

®3 RKHBER

Table 3 Microwave digestion procedure

PIES Th it [i] e PRAp T[]
L P Heating ti T re Hold ti
Step ower catmg time emperature o .tlme
(W) ('min) (C) ('min)
1 600 5 80 2
2 800 10 120 3
3 900 5 140 3
4 1200 10 180 5

MR 2R, HERARHE 60 CLIT, B
TH e, Ve, B TH AR T T 140~ 160 °C B RE= T
LIS TR, o SRR 15 & e & ), K R
THARTHE 3 ~5 WK, BRI E 1T 50 mL BRHAS S
K252 20 mL ZI B TR 5126 T, TRl il 4 25 1
VW
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252 ARESR Ak e R & FIHBWRE R E =
B2 mL &HZ I EFRIERER (100 pg - mL') , A
10% HIBS IR E 25 2 200 mL, il i 1 pg - mL' £
TCE PR ERIE A

2.53 ek e H) & RS B U E SN RS
WIS, FH 2% MRS R VS WA B A 1 mL &
S @AY B 4R R AI4R 0 ng .50 ng 100 ng.200 ng.
500 ng Y R 5 e BETR B

2.5.4 WL

2.5.4.1 ICP (YR TAES %L 1CP S IIE K1 150
W, B PR (RS) WE N 15 L - min™  5HEIR
(RS WH N 0.5 L« min™ , B (RS W N
0.7 L min™, 258U . K AR YE /R 10,
LN 7, BE S R 30 s, B R AR TE] A 30
s, BERAEIR 30 s, FARECR 3 K, 4 i 3l 50

r+ min” , % ICP-OES {48 75 e fE 4 1 F s 30
min Ji7 , 56 DB 0 AR 8 VR A S TA i Rtk AT AL
IE, X b VS YRR A 700

2.5.42 BMEXRR LB R FEE BIEBGHEGEE T
AR LT & S ) g 5T 28 1 I S A AT DA [ B 3
BRI R RIS L AT 0 . R L, S 56 2o
HR X g G O 2 (R AR B 2 ~ 3 AT SR IR A T R
OB, SR T T B R AR e P S
O, B B L B AR AE S i i, IR UOR A R
PR SRR AP A 25 AN TR) IO o R 3 R T 6 s ME T T
rh ARV I T 0 RO B R — T v R
3, LAOSBEE Y S AR bR, A N TC 3R A o I TR
IR X(ng » mL™) AR BR , VEAR I i 2 -6
HAH K BB RO, S5 4,

2.543 TEGHRIE  EFRFEM S5 T #ET

x4 BERNFEOAFERREETLHE

Table 4 Regression equation and linear range of each element (n=3)

. }/T\:l-ll Iy > ¥ V) ‘T‘" WK
% F 2 CIEpE HXRH Rk
Detection range . . . _ Detection wavelength
Element 1 Regression equation Correlation coefficient
(ng - mL™) (nm)
Pb 0~500 Y=0.995X+0.793 0.999 7 216.999
As 0~500 Y=0.966X+5.612 0.999 4 189.042
Cu 0~500 Y=0.998X+0.195 0.999 8 324.754
Hg 0~500 Y=0.987X+2.088 0.999 9 184.950
Cd 0~500 Y=0.986X+2.227 0.999 9 226.502

25 AR, AR AR ZEOR IR 2 T, 42 IR
ST A ERE S A B AR S R AT 3
IO, M E SR WL 5. 2R 2015 4Ry
BFEARIMIT AE , D ESE T /AT 10 mg -
kg>l SR AT 2.0 mg - kg'1 , &8 2001 4F
Ji 245 FHAR P Bl a0 15 2 647l A o ) X6 24
T ok RO A5 BR B AR 1fE . 4 < 20.Omg -
ke! ,HT<5.0 mg - kg 58 <0.3 mg - kg',7K=<0.2
mg - kg! i1 <2.0 mg - kg, MK 3 KFE,FLAM
SRR SRS E A SE SRS ®EY AR, T
B PR AR EEOR

2.6 ERMESENERIEYEEWEL

2.6.1 &5 G, HFIRE Hypersil ODS2 C-18

x5 BERBMPAMESESE
Table 5 Five kinds of heavy metal contents

in Zedoary turmeric oil (n=3)

PE=N
ERILE o
ontent
Heavy metal element B
’ (mg - kg™)
#+ Pb 0.098 54
T As —
i Cd 0.005 43
i Cu —
7K Hg 0.162 50

T =" FoRARKIM

Note: “—” means not detected.
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(200 mm X 4.6 mm,5 wm) , G340 A BN,
WA B oK, # 3R 6 HEAT A RE VR, i R 1
mL - min™ , #EVE A 35 C, KM KA 216 nm, #F
FEARBUN 10 plL,

Fo6 mIBEEEERME
Table 6 Mobile phase gradient elution table

F 1) TEIAH A WA B

Time Mobile phase A Mobile phase B
(min) (%) (%)
0~20 60—95 40—5
21~35 95 5

2.6.2 xR SR 6 A & 4 BIRE B FR E D i
X IR 5.770 mg, WE R 4 %R 7.100 mg B T
25 mL ZEIRH, INTCK L BERE T, FEAE 2 W BUR
BVW S5 mL T 25 mL 5w, TKOBEEH R
ZV8 WA 1 mL & g4 JLER 46.16 pg  WEiRE —
I 56.80 pg MR AR,

2.6.3 Bk ikt R & BRI 0.1 ¢ K
WRRE, B 50 mL A B, K O FEE A,
PO AE B S mL, B 25mL B, ik 2
B 25 20 5 ¥R 5), Bk RS B, B 1 mL
FE R M 400 wg AT

2.6.4 A2 43 B B W A IR RD6E B A
VSR 10 WL, T AR (0 3548 00 g e 1 AR AT D0
FE 2 W B TR A 0E, AR 1184 & T
RN T -l DN E I N e
10.178% , Wil — M 12.236% , HEix i i (5 K 1% 5
T it 1 € P13 G T 1 N 2

2.6.5 F5 L B ey 2y JEAE S 1 @ R S
24 (50 € 3% 48 2o P 3 IR 3 1R 8RS
3 022 BRAH I 1) 2 B ) € 3 e RO B B (] A ) 1
ik, 2 25 (s Fe SR A U S R G IT
B MR 48 SR S R S S R YR AL B
iKE] 0.976, £F & 2015 JiR 2y HL AH ) BE R A5 K T
0.95 MLk,

266 B XK AAARLLER  HT HPLC M
ICP-0ES %5 J5 k40 Hrif 58 25 77 38 AR 1 i it , = 1]

2015 ff v 24 LI A DG ER A bl g T B
FEA T B AE X R LU E R ST ot fR AR 5
X HRFE SO S AR BB, 3 D R A, R R
HORESE SR, M T, ARILEKT,

M2 7 M2 RAR R 9 &5 08 bR 3R 3 T
2015 hig [ 24 B 3 AR I T 2R A 5T 45 R 3R
WY, B8 77 AT Y i BT 5 25 M e | AT oy B 7 36
ARFE K b BT 4 0 B ER A I R R R AR AL T R
TIE, A B8 77 36 R I 0% 0T bR o R 3T B A S 08
et

3 it

FAE —RARA KRR A 25, R 2
2015 J [ 24 Sfse 2 i ot Al B PR B
PURTE PUR PR TE B 3G sm HLI 7 B Y e i
DIfesF e . AT S 4 w9 i i 58 R I (i TDER
45,2014 ,2015;; VFBUIBAF 2016 AR HFESE,2017)
HFARMEA R A B /EH AR M AE M1 5
PR 24, 22 B T BR YT Ok s i E A, IR
Fon Al R Ly o B L 25 BE D AE Dy TS T &R
SsE (JRBEH S5 2011) . T3 A M9 8 4
B 2%, AN TR A Rl N R R b A AR
HA R 5 e i 228K . 2015 bt [ 245 34X
X R R AR B HE A SR Xk A R A 36 R
A BB R, 036 A T 1 ot S0 X A3k B 5 —
TOXE T3 A T N AR AR K A B A
I R FH 245 47 16 e PR R B . T DA [R] 7= i, AR
[ i 1 AR T B R AT M E B E R

AT G HE T o RORAH € 15 1% 0 F G 4
TR A 2 S v X FE AT ) i B TR &R
A ST, K ZE KR IRIA IR P IR
TRYHE K, 2 08 2015 R [ 25 M3 R S IR Y
AHICHLRE | X 5 777 A Tl AH X 25 B, LU BEJEE, 9ok
BOELE  FRSUEE, A ST &AW H T H R
X 8 7 AR o AT I WA, o2 T R T
FERIWE ST, 43 B 45 2 5 77 36 R T 1 A X %5 5
0.987 0, HLiEE N +24.146 8°, 1% H 1.509, 44
SRS 5 v 2546 70 48 2 R IR AR 0,976,
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Fig. 1  Chromatogram for the test sample
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Fig. 2 Chromatogram of the standards

T LR Al 10.178% , W 05 & B ol 12.236%
MEAE SR E <10 mg - kg, B ER A I
00 F1 4% 48 bR 29 254 2015 R AP [ 24 3% K il 371
AR SC R | Ud B 7 R A A R A A
JiT o 33K Ry S 7 A T T s o 1 T I S A
I, G Ay Ay 8 77 3 R 44 i 255 T & A 22
JE S S

24 T EE 4 T 3R 1 o R v 24 A s o

Bz —, BB ANEKN R ERE, 55 3
R, e F N R (RS 45,2008 ) , B4 T
SRR N S I E R ES R SR, EAFE
e J@ 5 T, 2015 24 Bt 36 A i v B9 4 T A e
AT B A A R SR RS E E AR
WA R ER A58 51 L BG5BT 1A
JE - 2 S5 6 1 v Xot 3R AR T 0 4 R ) AT G
D, IR T #Y A R BRAE A AR kI,



4 1 BEIRAE . 307 FAR A i o0 481

xR7T BrERBREARER
Table 7 Research results of Guizhou Zedoary

turmeric oil quality

E=X 8 % il 5z 2&
K URREDR o WESTR
. Limited requirement Determination

Test item . .

in Pharmacopoeia result
R 0.970~0.990 0.987 0
Relative density
FTE BE +20° ~ +25° +24.146 8°
Specific rotation
Frob® 1.500~1.510 1.509
Refractive index
TR SR A B E =0.95 0.976
Fingerprint similarity
T (%) =7.5 10.178
Germacrone content
WK I i (%) =10.0 12.236
Furanodiene content
BESESE(mg - kg') <10 0.266 47
Total heavy metal content
L & f (mg - kg') <2.0 0

Arsenic content

DR RR R R AR M L, Jr AT AT
Se T HARN BT R AT, AT PR B T 3R
R B, AR TS ORI A R T R A
P AR TR R TR B4R (28 A PR SR B
HYa 5,
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