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Studies on the Determination of Three Sesquiterpenoids in the Zedoary Turmeric Oil by Substitution of
Reference Substance Method

TANG Dengfeng, LUO Lei, MA Linke, CHEN Bilian"[Zhejiang Institute for Food and Drug Control, NMPA Key
Laboratory of Quality Evaluation of Traditional Chinese Medicine(Traditional Chinese Patent Medicine), Hangzhou 310052,
China]

ABSTRACT: OBJECTIVE To develop substitution of reference substance method(SRSM) for simultaneous determination of
furanodiene, curdione and germacrone in the Zedoary Turmeric oil. METHODS The determination of furanodiene, curdione
and germacrone were performed on a Cis analytical column(4.6 mmx250 mm, 5 pm) with acetonitrile-water as mobile phase in a
gradient elution program at a flow rate of 1.0 mL-min~'. The column temperature was maintained at 30 ‘C. The detection
wavelength was 216 nm. Germacrone was used as the internal reference substance, RCFs and RRTs of furanodiene and curdione
were calculated. The contenets of furanodiene and curdione were determined by both the external standard method(ESM) and
SRSM. RESULTS Furanodiene, curdione and germacrone had a good linearity rangings respectively(R>=0.999 9). RCFs and
RRTs of furanodiene and curdione were stable. There was no significant difference between the results of SRSM and ESM.
CONCLUSION The developed SRSM is simple and stable, which can determine the contents above mentioned in the Zedoary
Turmeric oil instead of the ESM.

KEYWORDS: substitution of reference substance method(SRSM); sesquiterpenoid; Zedoary Turmeric oil

W PR AR T, B RE G A 7 R
BB H N, Rl A 2R K MRIR )
R BALIT, RZAG, i AdE, HER
HIBRASZE T, (RN L) B AR e PR R A, A I
[AIECHE o TR IXEEAN L, A 1 AN i PR E &5
RHEAT AR 2 A B & B ARAE A SCRRAS W pn =41,
BB ok — R J7 ik A 2 i 4R E DUR
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ST T R EDY, S R R I R R
SE, e BECA R, ORAEIR M, R RE S A A
AR 0 R A A, A B B e, R
B 2 LA RS E 5 3 e LI N IR, AR A
SRSM [ Iy 5 AR o 55 2 ANl SRRy - 36
AR AR 0, JFREAT IR R SR .

1 42 AFE5REG

Agilent 1100 B AH %A . Agilent 1200 AH
6354 . Shimadzu LC-20A VEAHE B4 . Waters
2695 WAHEIEAY; Kromasil Cis &4+ (4.6 mmx
250 mm, 5 pm). Agilent ZORBAX SB Cig thith#1:
(4.6 mmx250 mm, 5 pm). Agilent Eclipse XDB Cis
%4 (4.6 mmx250 mm, 5 pm). SHIMADZU
VP-ODS & it ¥ (4.6 mmx250 mm, 5 pm)-.
Diamonsil Cjs 115 #:(4.6 mm»250 mm, 5 pum);
AG285 H T KF(Mettler Toledo); i ¥4 14 25 LML
(% Sigma A #]); Advantage A10 Millipore 47K
(3£ Millipore A 7).

e ) LA X R S (52 111665-201204; 407 .
100%) Wk ARg — ) 0 HE S (A5 111824-201001 5
af BE . 99.4%) . FOR O X RE N (HE S
111800-201001; 45 : 99.8%)¥ M [ o [ £ i 24
ke b LME (g2, Merck A7l); KA
R,

FEARMMFES, ATHE 2 KAeMK 17 L7 4,
b5 W& 15.

2 HESHR
2.1 k&

Kromasil Cis i 4(4.6 mmx250 mm, 5 pm);
PL 2 1 (A)- 7K (B) N Uit 3l AH 33 47 B B Bk M -
0~20 min, 60%—>95%A, 20~35 min, 95%A; i
#: 1.0 mL-min~'s A% : 216 nm; Al : 30 C;
HFER: SuL. RN, TRA XTI & DL
W E bt 0 5 A Ay B R IR B 4y B, XHIE
d IR B B LI 1
2.2 RGNS R VA VR A%

PR 0« W2 ) LR R0 A — e ) FE it I
B, N Jo K & B ECH E gy il 50, 30,
100 pg-mL~" FVRA 0 B LA, BIAS . SRod s H .
Liv N B STRA X R 2 0, 3L 64, fE
AT T PR =0 5 FH T et VR
2.3 AR %

U AR EE B35 . TR5120601) 0.1 g, 5%
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PrE, B 50 mL 8, Ik OEEEZE, B
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A 1 2 h
-} A.— J
T T rrryrrrvoTT T T T 1
0 5 10 15 20 25 30 35
B t/min
3
2
1
— A
| R A DL N I IR 1
0 5 10 15 20 25 30 35

Bl1 &aEsE et

A—RE R IR A B i, 13K =, 2-4 4 LA 3-
RIS — ) o

Fig.1 HPLC chromatography

A-mixed standard solution; B-sample solution; I—curdione;

2—germacrone; 3—furanodiene.
2.4 WE JTE

3 Sl s 5 R B R Y Rt 3K T TR
Sul, % “2.17 R A& AT E, THER
it R IRE 0 A2 ) LA R SRR R 0 A AR R
BRI 7~ AFDR O B B[] LA R 5 8o
2.5 AHRPRIE PR 7 B AH X £ B IR IR] (3 5
250 ZRMESC R JAN [ B B AR OO AR IE R ¢
AR 2 W HRCRE %o A8 TE DL -0 FH G R VA 1, 2, 5,
10, 20, 25, 30 uL, % “2.17 TR i & 34T
Wi, FAWRERRE 3 K, BUEHEAFIE, L
WETHIAR () AR, BERE R (x, ng) A AL AR 22 il
PR 2k, THE RS, 2 RERN,
3RS R B B BRI R R, WK 1.
K1 HZREFIMELBELRPWITES L, SHEE

Tab. 1 Standard’s calibration cures, linear ranges of three
sesquiterpenoids in the Zedoary Turmeric oil

Xt e LTI 1 BAkTiRE 2 MVl /ng
A y=818.7x+3 592 1=820.43x  49.10~294 6.24
(R*=1.000 0)
e JUB y=2897.8x+16 557  y=2913.1x  25.60~1 536.00
(R*=0.999 9)
MR T y=28515x+12714  p=2863.7x  24.75~1485.04
(R*=0.999 9)

[E i LAY A LR N 2 188, 43 0l ih & ANk
FE KT T AR AR G T4 2 ) LR PR A A T A
T (forg)~ MR I AEDRE T4 25 ) L A X6 A% 1 A
T (frc). TELIRGVETEH N, A AR EKTFAH
WAL IER P FE 5, RSD<1%, SR NE 2.
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F2 LUBFILEEASBEYH TR #HEMRSRIERTF 217 TNttt iriie, &0 RE R
EFRER . 3k, BUETARFAME, DAY LB Y NS, o)
Tab. 2 Results of RCFs used germacrone as the internal SR W IR — A T AR A ) LR A

reference substance with different amount

SRRl o e MR IE R T (foio frie) BARXS R B I 18] (R Tes6+
1 35794 1.028 9 RTrG), RN 6~7.
2 3.576 5 1.021 4

R4 HAREETERERRER

> 3.5760 10193 Tab. 4 Results of RCFs repeatability test
10 3.5922 1.018 7 R e Too T
15 3.572 1 1.020 9 W1 3.5497 1.024 0
20 35623 10176 W 2 3.550 4 1.024 5
s W3 3.5529 1.025 6
2 3:5464 Lot61 AT AT W 4 3.5649 1.025 4
30 3.5377 10167 I 5 3.570 6 1.0275
T 3.576 4 1.020 9 WE 6 3.571 6 1.0315
RSD/% 0.53 0.76 WK 1 3.489 7 0.985 1
W 2 3.509 8 0.987 3
S 3 Aot b A 2 BB SR AR 1 X L 1T iﬁii )2 oo
EUAE (i 28 A i il oo S o A i i e Ji 6l [m] U b 2 ), W S 35120 0.985 4
23 foes fric 5 49MRiE (external standard method, W 6 3.5319 0.988 4
Y N o W 1 3.5377 1.016 7
ESM)TE 53K JE /K23 A SR AF-F 3 foson fria LA o\ ) W o176
RSD<1%, Z5HR M3 3. 0], 2 FhJyid R4 1 AE % N'p AN Wk 3 3.5922 1.0187
BEIE R F B AR —2, 3R . A2f ) LR A1k g ﬁi“ 3.5760 10193
< SNVRUEN N . WE S 3.576 5 1.0214
T3 R SRS B 2 A LT DL o ¢ g Coos e
YEIEA S YR R IE R T 35474 10112
RSD/% 0.84 1.81
F3 FTERARUTHEEAREATFER } A
Tab.3 Results of RCFs with different pattern RS HMRENAEZERARS
e I T fo6 o Tab. 5 Results of RRTs repeatability test
— i FE RTcs6 RTr/6
PRl £ 1R B I ) 3.5395 1.016 2 -
WIE 1 0.6353 13771
T v il 2% 25 L S ) 3.550 7 1.0173 — 0.634 6 13778
IR P IR IEIN T 3.576 4 1.020 9 " w3 0.634 4 1376 8
Xt R AT T
P AR IE B P 3.5555 1.018 1 e W 4 0.634 8 1.376 3
RSD/% 0.53 0.24 K s 0.634 8 1.376 2
WRIE 6 0.6350 13758
2.5.2  AHXIREIE R ¥ K FLAR X £R B B[R] 8 1 1 W 1 0.626 1 13580
WiE  FEAMETEE R, MRFEWREER 3 xR w2 06263 13570
T o N § WIE 3 0.626 7 1.357 1
TEAT AH XA 1E DR - B FEAH S R B B 1) 25 Ak 1) R RV T 4 P Uiseo
B 4 RARRKIEK TARR R E B T (foes fro)$ wrs s 1sss
{Ejf%%, RSD<2%, Z?E%Wﬁ% 4, %ﬁ:@ﬁﬂﬂﬁﬂ: wrE e 0.626 0 1.358 7
W 2F ) LI () AH X6 £R B B 18] (R Teve) FH TR FRg —— I AH 6T W 1 0.626 0 13579
T4 4 LR 1 AH XS OR B I 8] (RT ) BB F2 E I 2 0.6272 13554
RSD<1%, 4i%WE 5. o 1 ﬁfi 2:2;; izij
253 HIRS R IE [ B FMIRS 5 B 9D of 1 2 e vemt rasis
e 3 MAEBE N, % “227 TURJT WREE 6 0.628 0 1.354 5
o R . e LB . PR AR A TR R E T 0.629 6 1363 1
Xof HE R, RS 1, 2, 5, 10, 20, 30 uL, RSD/% 0.61 0.73
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Tab. 6 Results of RCFs intermediate precision test

. A1 N A3 Ty
R /UL - - - - - - - -
Jfere JrrG Jee Jri6 JerG JrsG Jeie Jric
1 3.507 1 1.068 4 3.5553 1.017 6 3.748 2 1.054 1
2 3.5257 1.066 7 3.5517 1.018 5 3.778 3 1.056 2
5 3.5228 1.066 6 3.5881 1.0220 3.7849 1.056 9
3.624 6 1.049 0
10 3.5206 1.067 4 3.5858 1.020 2 3.761 8 1.056 7
20 3.5254 1.069 1 3.5857 1.0219 3.775 6 1.0530
30 3.5420 1.0757 3.5849 1.023 6 3.798 1 1.068 2
SRS AR A IE BT 3.5239 1.069 0 3.5753 1.020 6 3.774 5 1.057 5
RSD/% 0.32 0.32 0.47 0.22 0.46 0.52
=7 HEAREHEFEEFERRER
Tab.7 Results of RRTs used germacrone as the internal reference substance on intermediate precision
. A1 A2 A3 Ty
HERE R/ UL
RTcs6 RTric RTcs6 RTrc RTci6 RTr RTcs6 RTr6
1 0.6317 1.368 0 0.6356 1.376 4 0.625 3 1.3593
2 0.631 6 1.366 8 0.6349 1.3772 0.625 8 1.358 3
5 0.6320 1.366 1 0.634 6 1.376 4 0.626 9 1.356 7
0.6311 1.366 8
10 0.6319 1.366 7 0.6350 1.3759 0.627 1 1.356 4
20 0.6313 1.367 4 0.6351 1.3759 0.627 6 1.3558
30 0.630 8 1.3679 0.6351 1.3757 0.627 5 1.3556
ST B AR X O B I [ 0.631 6 1.367 2 0.6350 1.376 2 0.626 7 1.3570
RSD% 0.07 0.05 0.05 0.04 0.15 0.11

254 FREMERIG RS RCDOM X IE B I E
JHI S R S 4 AIAE 0, 1.5, 6, 10, 14, 17, 21,
25, 28, 32, 36, 40, 44 h JERE 5 pL, % “2.17
U Gk A AT Mg, 0 FUETHAR, 25 500
vin VA VR B TR AR AR AR T DAL 1 B A K £ B B 1] 7
FaEME, S5 R 8. AN[ENINa] £ E FAH XS AL IE
DRl -7 A G £ B IS ) RSD 35<1%, “FHAHX L 1
E] - AAF O R B I 1) 5 7 VA E (8 U, AR
T ZE35<1%, R /DIE 44 h AR I B 1 AAE
Xof O B I ) DR AR

255 ARSmEOAERLE KRBT
Kromasil Ci3(4.6 mmx250 mm, 5 um). Agilent
ZORBAX SB Ci3(4.6 mmx250 mm, 5 pm). Agilent
Eclipse XDB Ci3(4.6 mmx250 mm,
SHIMADZU VP-ODS(4.6 mmx250 mm, 5 pm).
Diamonsil Cig(4.6 mmx250 mm, 5 um) 4 AN
FATERE, R B WBUR R A IE PR 100 8 P TR 50
MRS 1, 2, 5, 10, 20 uL, % “2.17 WiF &
WARAEBEATINE ,, RNIREEHERE 3 I, BCFIME,
DA SN G 7/ o 1 o NN R g
Xof A 2 ) L R X6 A L BT B R S OR B IS ), 45

5 pm) .
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RWR 9. RULRHAAFGGFE, MR IERTF &
AEF AR B B ] RSD<5%, ~F A &2 1E K- 5 5
LR LR, AP35 22 <2% . FHXT R B B [A]
BITE T L B A I E5% 2 N

K8 MEMRIERTMAEMN YR AR RRER
Tab. 8 Results of RCFs and RRTs stability test

5] [l /b Jfeie JriG RTcs6 RTri6

0 35754 1.024 7 0.6357 1.374 5

1.5 3.5811 1.024 9 0.6359 1.374 5

6 3.586 5 1.026 2 0.6352 1.3752

10 3.5882 1.0250 0.6353 1.3752

14 3.5797 1.025 1 0.6353 1.375 1

17 3.568 1 1.0259 0.6356 13745

21 3.566 0 1.0225 0.636 9 13727

25 3.5750 1.024 2 0.636 4 13727

28 3.568 1 1.023 1 0.6372 13718

32 3.568 0 1.022 1 0.636 4 1.372 4

36 3.570 0 1.0239 0.636 4 13743

40 3.564 8 1.024 7 0.6349 13756

44 3.566 5 1.022 7 0.636 1 1.374 4

T 3.5737 1.024 2 0.636 0 1.374 1
RSD/% 0.22 0.13 0.11 0.09

JrEWsE A 3.5892 1.028 2 0.630 2 1.366 8
AR 2/ % 0.22 0.19 0.45 0.27
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Tab. 9 Results of RCFs and RRTs on different HPLC column

5 TS JfoiG JriG RTc6 RTrG
Kromasil Cyg ZY-Cis-114 3.560 0 1.026 4 0.634 8 1376 7
Agilent ZORBAX SB Cg ZY-C5-128 3.5239 1.069 0 0.6316 13672
Kromasil Cyg ZY-Cy-115 3.5114 0.986 6 0.626 4 13575
Agilent Eclipse XDB Cg ZY-C15-088 3.5278 0.980 6 0.614 9 1.403 8
SHIMADZU VP-ODS ZY-Cig-127 3.705 1 1.067 7 0.629 1 13753
Diamonsil Cg ZY-Cj5-106 3.524 1 0.985 4 0.643 4 1.348 4
B 3.7142 1.0373 0.626 7 13898
RSD/% 1.98 3.99 1.51 1.38
i E 3.5892 1.028 2 0.630 2 1.366 8
AT 35040 22/ % 1.71 0.44 0.28 0.83

25.6 AFFREE KIREE T 20, 25, 30,
35, 40 CAS[E] FAE TG AH A% IF (R 7 B AR X R B
N T) PRT ST, 5 R IR 6 A% I R 7 5 FH VR A
X R SR VATR S pl, H% “2.17 T ik A4 AT
S, VMR LER NN S, THEFEAR . Wi
WA Al A LR %) A T A2 T BRL - AR 6 R B
], SERIFE 10, RFRHAASFEFER, HAXRIE
BE| - AR O B9 I 18] RSD<1%, P HH X K2 1E A
T 57 E LR, AT 2410 25 <3%, AR R
B I 8] 25172 7 V240, 78 B F 5% 2 A

% 10 FEEE TR E F F 545 7 g 65 sl &
R

Tab. 10 Results of RCFs and RRTs on different HPLC
column temperature

i/ C JeiG Jri6 RTcs6 RTrs6
40 3.506 5 0.984 6 0.6333 13726
35 3.509 6 0.978 2 0.629 1 1366 8
30 3.508 4 0.977 0 0.626 1 13589
25 3.506 6 0.9853 0.620 7 13570
20 3.504 6 0.988 1 0.616 7 13510
1 3.5072 0.982 7 0.6252 13613
RSD/% 0.06 0.49 1.06 0.62
Ti R GEE 3.5892 1.028 2 0.630 2 1.366 8
X FERE% 116 2.26 0.40 0.20

25.7 AFGE#EE RAKEE T 0.8, 0.9, 1.0,
1.1, 1.2 mL-min~" /S [R] 7030 AH X 2 1 55 S AH
o R B S TE) R 2], oA 8 W R R ARE T BRL -0
FVR A X B AW S ul, % “2.17 TN (i 444
AT, DA LB NS, TR SRR N
W MR s oF 0 2 ) LRI F0 K 6 A% 1 R B AR PR R
mpa], Z5RILR 11, RPFGESE & IEE N,
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RS IE PR 7 AR R B 16 (8] RSD<5%, P24
XHRIE R 7 5 7 AU E (B LR, AR R 1 2 22
<3%, AN O B I TR) 342 T VAU E A I£5% 2 A

F* 11 R[E R T AR XA IR B F A AR xR R ] B R
%
Tab. 11 Results of RCFs and RRTs on different velocity of
flow
¥iti#/mL-min~! feie Jr/G RTcs6 RTr6
12 3.5029 0.977 3 0.606 6 1.401 2
1.1 3.5190 0.989 7 0.606 8 1.401 0
1.0 3.508 4 0.9770 0.626 1 1.3589
0.9 3.496 4 0.986 8 0.637 5 13362
0.8 3.509 7 0.980 9 0.649 4 13141
FH 3.5073 0.982 3 0.6253 1.362 3
RSD/% 0.24 0.58 3.02 2.85
T EE 3.5892 1.028 2 0.630 2 1.366 8
A E R E/ % 1.15 2.28 0.39 0.16

2.5.8  AN[ERRAH R EL R
2695 HPLC. Waters ACQUITY HPLC. Agilent
1260 HPLC . Agilent 1100 HPLC . Shimadzu
LC-20A HPLC & /A [F) 43 #5% 5% AH % 2 1 (K- B AH %
PR B BT[] R 2 e, O 2 W DO 6 AR TE R 0 5
TRA XIS 1, 2, 5, 10, 20, 25 uL, % “2.17
T A5 & AR EAT I, BANREEERE 3 IR, B
SFIME, DA LB A S, T EFRR R
PR 8y s T 0 2 ) L TR (740 K 6 A 1 B8] - R0 R ) £ B
I, 255 WA 12, 8 AN RO €3l Gl e
FERT AR 1 P57 ARG O/ B I (] RSD<4%, ~F-344H
X IE PR 5 7 VR A e A B A, AR P 38 e 22
<1%, XS LR B I [R] 35 76 T A0 8 (B I+5% 2 N -

NI %L Waters
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FT 12 AR EAEEHE AR E B FFAE xR A A
M E £ K
Tab. 12 Results of RCFs and RRTs on different HPLC
instruments

TR AL BT T  foo JfriG RTcic RTric

I S R A G A TE TR 1 FUAH 6 AR B s TE] A 4L
i, W 14,

F 14 X IEE F A48 1R B B LR
Tab. 14 Formulation of RCFs and RRTs

Waters 2695(VWD) ~ F-22-1 3.7142 1.0373 0.6267 1.3898
Waters ACQUITY(PDA) F-22-68 3.7051 1.0677 0.6291 1.3753
Agilent 1260(DAD)
Agilent 1100(VWD)
Shimadzu LC-20A(PDA) F-22-69 3.560 0 1.0264 0.6348 1.3767

Shimadzu LC-20A(PDA) F-22-41 3.5114 0.9866 0.6264 1.3575

F-22-61 3.5239 1.0690 0.6316 1.3672
F-22-14 3.6053 1.0076 0.6314 13737

4 3.6033 1.0324 0.6300 13733
RSD/% 246 317 051  0.78
Ti R GE 3.5892 1.0282 0.6302 1.36638
AT 35040 2/ % 020 021 0.02 024

259 ARWEHE KR RIEHE % 7ENE
WA BRI BEAT BN AR B R I AR AR T R 1)
AIE B, bR T AT ARAEH 216 nm [0 52 P KA1,
A RFEELT 215, 217 nm N RN RS IER TIE
s S W ISR o A2 1 DR 0 2 FH VR A ) R
W1, 2, 5, 10, 20, 25, 30 pL, #% “2.1” WK
R SRR BT E, BANREEHERE 3 R, BT
5, USEd LB NN S, THEFR ZE . PR
RRHE LR LR AR AZ IE R T, SR IR 13,
FE I E P AKAEQL16+1)nm A, AH X 1 B 5
5E RSD A 3.29%F1 3.59%, HHXIAZIEX /) RSD
H1<4%, INHTE216+1)nm J65H P, W5E 45 Bk sh
FE N2 T N (<5%) -

RT3 N R B K AR AR IE TR 4
Tab. 13 Results of RCFs on different wavelength

W 5E 3 /mm Jee Sric
215 3.642 1 1.0422
216 3.567 8 1.020 0
217 3.413 8 0.9712
¥i{E 3.5412 1.0111
RSD/% 3.29 3.59
2.5.10  AH OB IE R A0AR 6F O B B 1) ) 1 52

He “2.517 ft “2.5.27 i R3E 6 M ARIIR G XS
HRVAT, THEAEA R EE A3 2 36 ML
BT, JR4E A RS A A e R 3 6
PriE s R, THESFIMN R ER T foes fres

BATS 5 3.589 2 Fi11.028 2, RSD 435l 4 2.46%,
2.75%; IHEFEIMAS R E RToey RTreG, 57
A4 0.630 2 A11.366 8, RSD 435 4 0.75%, 0.84%.
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58 By K% B ] AR IE A
A= LA 1.000 0 1.000 0
FHA A 0.630 2 3.5892
TR — ) 1.366 8 1.028 2

2.6 AEaillE

53 792K Fl ESM 1 SRSM 72 3 A A —
i AR LB AR AR SR, AR
AR 15, 2 PO EiAs mEdE T, 3R S
2 AP 250 22 < 0.5%, PRI 0 & = M AH X
I 22 < 1%, Ut B W] DR G B o 5 AR D00
i R R AR R A A A, e A R A
HE i ESM FEAR —2,
%15 SRSM #u ESM i & 4 £ th &

Tab. 15 Comparison of the results between the SRSM and
the ESM

WL AR E % IR — I 7 /%

o W E"ii/ ESM SRSM Ig?%; ESM SRSM Ig?%;
I TR5120601 85 200 200 03 112 114 10
2 TRS130303 91 199 198 02 156 159 1.0
3 TRS130401 9.0 193 193 02 150 153 1.0
4 TRSI30402 88 1901 190 03 141 144 10
S TRSI40101 88 182 183 02 165 167 04
6 TRS140201 84 175 176 02 159 160 04
7 TR5140301 89 184 185 02 167 168 04
§ DZ130101 87 173 172 03 158 161 1.0
9 DZ130202 86 173 172 02 161 164 1.0

10 DZ130303 8.7 174 174 0.1 16.6 17.0 1.0
11 DZ130404 8.6 173 172 0.2 159 162 1.0
12 DZ130505 8.7 175 174 0.1 16.0 164 1.0
13 DZ130606 8.7 174 173 0.2 16.1 16.5 1.0
14 DZ130707 8.8 175 175 0.2 16.7 17.0 1.0
15 DZ130808 8.8 175 175 0.3 164 16.7 1.0
16 DZ130809 8.8 17,6 17.5 0.4 16.6 169 1.0
17 DZ121209 9.3 185 184 0.2 173 17.6 1.0
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Tab. 16 Comparison of the RCFs and RRTs between two labs

SFEME SJ/%  BETTI% MR %%
AR B AN GRA —Hd)  0.6302 0.627 2 0.24
AT PR BE B TR (BB 2F JLER)  1.366 8 1.382 4 0.57
AR IER T(FHAR )  3.5872  3.5075 1.12
AR ER F(H2F)LE)  1.0282  1.0365 0.40

Fz17 2AERFIHHELNELERA LK
Tab. 17 Comparison of the results of 3 batches sample
between two labs

TiH #45 T 1% SR TT 1% M350 % /%
FAZNISRSM)  DZ130707 175 15.9 4.79
DZ130809 17.5 16.4 3.24
TR5120601  20.0 19.2 2.04
HARZEIESM)  DZ130707 175 16.1 4.17
DZ130809 17.5 16.6 2.64
TR5120601  20.1 19.4 1.77
e JLIER DZ130707 8.8 8.1 4.14
DZ130809 8.8 8.4 233
TR5120601 8.5 8.3 1.19
LI — 45 (SRSM) - DZ130707 17.0 153 5.26
DZ130809 16.9 15.7 3.68
TR5120601  11.4 10.7 3.17
Wi ) (ESM)  DZ130707 16.7 15.3 438
DZ130809  16.4 15.7 2.18
TR5120601 112 10.7 228
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