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Hizm 10 - BERXRBSENEN I HEEITE
EUH | FFELARERLE KOk B, EHRK

(. PE& S BREHAK, kX 100050; 2. BREBXK ARG S0RA AL, TH FLF  850000)
BE: B #EH20a4E# (HPLC) FN E4ik i P 10 - BARRAZTWRAEE FiE FAHF(PEARES FitZFHAR
HLIE B R A AR R 5 &R ) (JIF 1059. 1 — 2012) (L5 547 o R 74 5€ 69 345 46 & ) (CNAS ~ GL006:2019)2 ASHLIE M S, 4
EEEE KA HPLC Hn 2 Ate s b 10 - BRRBREFHHFHEE ARSI MNAR T L ZRHEERR, & s THFTE
e, br it JEAT R R A TR, SR AR A R T ik e R R L R AR ¥ 09 2R R R R T AR &R B AR
JRARE RN R G B AT W R A AR R RIS AR E AR A E A HPLC AL £ 95% 13 K 1A (95%CI)
R(k=2), %Mk P 10- ZLEKBRGASEH0.8970mg/ mL, 3 EF ERHAZEH 0.049 | mg/ mL & 10- BAR®R LS
M RAR AR AR B ARV W 2R GOSN A R A T 6 TR R K, MO BUA M ok B AR A LSS A A AR R A
HLTEARAR 18 & 3 hu AR v 4R 09 RO BB F ORI, AR IRIR IR IR £ B R A R, AR IE 45 R e A e AE
KB A 5 10 - AR FHACRA &35 2 S M R L

Uncertainty Evaluation for the Determination of 10 — Hydroxydecanoic Acid in Cosmetics
DONG Yalei' LI Fenying’,Yongzongzhuoma®,YANG Huan’ ,Mima*” ,2WANG Haiyan'
(1. National Institutes for Food and Drug Control,Beijing 100050,China; 2. Tibet Institute for Food and Drug Control,Lhasa,Xizang 850000,China)
Abstract: Objective
performance liquid chromatography (HPLC) method. Methods

To evaluate the uncertainty of the determination of 10 — hydroxydecanoic acid in cosmetics by high -
With reference to two normative documents [JJF 1059.1 — 2012
Evaluation and Expression of Uncertainty in Measurement and CNAS - GLO06: 2019 Guidance on Evaluating Uncertainty in
Chemical Analysis] , a mathematical model for determining 10 — hydroxydecanoic acid in cosmetics by HPLC method was
established to systematically analyze the main sources of uncertainty in the testing procedure, and quantify each component. The
standard uncertainty was comprehensively calculated, and the expanded uncertainty of the method was determined. Results In the
testing procedure, the main sources of uncertainty were from preparation of the standard stock solution, weighing of the reference
substance, volume setting of the standard stock solution,drawing of the standard curve,linear fitting of the standard curve, weighing
of samples,volume setting of samples, measurement repeatability,and the HPLC instrument. Within the 95%CI (k = 2),the content
of 10 - hydroxydecanoic acid in a cosmetic sample was 0.897 0 mg / mL,with an expanded uncertainty of 0.049 1 mg / mL.
Conclusion In the determination of 10 - hydroxydecanoic acid, preparation of standard solutions, linear fitting of the standard
curve, and measurement repeatability contributed most to the uncertainty. Therefore, instruments with higher precision should be
selected, the whole testing procedure should be carried out in strict compliance with specifications, and the numbers of calibration
points and replicate measurements should be appropriately increased to reduce experimental errors and uncertainty, in order to

ensure the accuracy and stability of test results.

Key words:cosmetics; 10 — hydroxydecanoic acid; HPLC;content determination;uncertainty evaluation
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ANHE FEVERE , A 10 o — FRILFR VS AT o2 JE 1T
SERFSE ABAE M3 & A BRI, 10 — F2 ISR (KA 7
2 B DA SE AT M AN TE 10 - FRIEZEHR R E R
B 2 2 AH DCEE A 53 b ok I At i &2 2 R AR L
(2015 4FR0) Y A ERARAS 35 777 3. 14 Akl it 10 - 72
BE SR 0K 50 5 VR At i 10 - BB R N i
HEATI 5 1) G (A N R [ S B AR
D AN 0 B2 5 3801 ) (JJF 1059. 1 — 2012) 3t 5
HORIIE , 456 bt WAk 2% 43 B Th AN B o B2 0 PPAS 48
) (CNAS - GL006:2019) [ B3R , 2248 53 B I B 417
FE T HPLC 2500 5 Al di v 10 — F2IE 528 & i 19 AN
S SRR, SRy DT I 5 245 SR %) o A A R 6 T A I Ty v
RIRR AR PE R AL T R B AR IR IE AT

1 UFE5KH

1.1 {2z8

Agilent 1260 %! HPLC A ( 32 [ Agilent A H] ) , 2 &
AH X FR A 22 (RSD) M 0. 10% 5 XP205 K H, 7 K - Ok
FE2R0.01 mg) , AL204 BYHLF-RF-CRE M 0. 1 mg) , 3
I B %1 Mettler Toledo 23 7] ; KQ — 700DE %Y 7 i 1
VEAL R LT 8 75 A3 AT BRAA |, Tk 700 W 4515 h
40 kHz) ; GTR21 — 1B & 5.0 ML (A6 50 iR AL RO L
ARRA T i B0 R BT FH B B 28 2 A 9%

1.2 X%

10 — BRI TRAREY) T (db st R PR A FRA A,
fit5- 2 TRC - H235135, #A% 4 10 mg, £ 4 99. 9% ) ;
[ ) 245 4 1Ak 22300 A B | L ik R 400642691,
FUAS 4 L, RO (3 — B3 (LC - MS) & |5 /K Ry 4l
K At SRR S RIS AR EL (I A LTS .

2 HEEHER
2.1 @iEEH

{033 4%: : Shiseido Capcell Pak C g MG II (250 mm x
4.6 mm,5 wm) ;i SNAH 0. 05 mol / LR & — # F WK
(pH 3.0) — FEE(30:70,V/ V) ;i : 1.0 mL/ min; #
225 “C R K 214 nm #EFEE .5 L.

2.2 BREHE

FRUENT2 I B 10 - FRIESETRARUED) 57 0. 500 7 ¢,
FEBEFRE B 10 mL 2w, i FH B id T e 25, B

PEREHIA BU R EES 1. 0 g AS3FRE , B 10 mL
Lo v, n PR RS 0T % TR IR 2, 75 Ab B (1)
K700 W, 4554 40 kHz) 30 min, 7650 F2 B, 550 (%
K 10 000 r/ min) 15 min, B E 75, 0. 45 wm 0 FL3E
g, RIS
2.3 HFEEBESRHEEREDN

BFARL R P 10 - FILSE IR A e AT AUl
w=px (V/m)xDx 10T, 0 Mkt it 10 - F2JE

86

BRI &R (ng / g) sp F AR E P IR 19 10 - &
SRR (mg / mL) s VSR E 2T (mL) 5
m A i b B BRRE B () 5 D Ry ALK o 9 TR B
iy

I ek AN R A U 53 B < 30 3 R A 3 A HPLC
00 At TP 10 - R AEZS IR 5 B NI E L L 45
HORH 58 B FE2ORPEILIE 1,

R £ i ]
bRy il g
BRI oAk
PRUER 50 E 7%

Tl 10 5 |+¥—u”;ﬁ‘4$l Iﬁ/’smmu;ﬂ
fii] -
R

IR E R

bR 22l o
B el A Watby |
— — S @15{)(
/i‘/J\{'ﬂ?H:I:I&/Z{T‘hIJ Wjﬁl%t

E1 SRESEEVELERFTI0-EEXHBREEN
HE BERIR
Fig.1 Sources of uncertainty in the determination of 10 —

hydroxydecanoic acid in cosmetics by HPLC

2.4 RETEFAHEEN=IFE
2.4.1 ARl A RO ] A AR X AR E S E E w0 (py)

1) M) o 40 B (R AR TEEAS I 2 JEE .. (psrp)

10 — 32 5L 28 18 A5 fE 9 Ok 5 b W R gl EE
99.9%, I AWIY TRANHAE BE R 2. 0% , & F k=2,
SRR T A 0 ) o 20 B AR HEAS B 2 BE w (pggyy ) FUAEDN B
A0 2w (psrp) 77 5918w (pgry) = 2.0%/ 2 =
0.01=1.0%,u,,(ps) =1.0%/99.9% =0.010 01,

2) bR UAEY) SRR B AR AR AN 72 P, (o))

T 1A 40 Jo R Ao A AT R Rk B R RO
M KR E IR 2 u(p,,) DR EE M ulp,,) AXE 5
B 7 u(p,s) FURZER w(p,) o LT RAF- R 7R (B 15 22 S 52
5 BB AR 2, P DN o A MER M T A2 PR R AR A W)
ZME T Z U i [R]— W R 2 R i — B0 s oy P dR RE
TR ) S5 /N JoT i 728 Ak 5 v 288 48 8 o (] — ) A TR 8 AN
A7 B A0 25 S, SO B 52 1 38 500k G UL 44
SR R 5 0 L R FR o T SRR ) RS, R T
FE AN A2 B B 43 0 DA ST ) A AR B SR bR ME ) T
PR ISR FAS B2 4 0. 01 mg B HL T, A 2$44 M bR iR
e=10d,Ble=0.1 mg &5 534 (k = /3) , LA TERL
AN R S5 5 TT T H 45 o3 18 AR AN A 3

£ 50 g 5 PR LY, R 45 R s B R PR
2N - 0.04 ¢, Bl - 0.004 mg, W iZ & H T KFEH
DX E] A 58 B A 0. 002 mg, $& X 5] A T, MR (A 12 2%
w(p,,) =0.002/+/3 =0.001 15 mg. ¥ EUEP B, %
HL KP4 22 O o 77 A A 52 MR 25 0. 003 mg,
TZAE P DX )2 w8 BE AT T 3 5 E A O i B
Iy G5 N u(p,,) =0.0015/+/3 =0.000 87 mg.i%
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HL F R 09 43 98 778 0. 01 mg, W) IX (8] 2 55 iy
0.005 mg if , i & 2 5l AR 8= N ulp,y) =
0.005/+/3 =0.002 89 mg. M4 AT K 452, i+
K- 2815 22 4 0. 09 e, BI 0. 009 mg, M [X [&] 2 55 Ji
0. 009 mg A] H T35 25 R 9 73 1t u(p,.4) = 0. 009 /
V3 = 0. 005 20 mg.

57 S A A TR A N = S B
V' (p) +u(p,n) + u’(p,s) + u(p,.) =
v/0.001 15+0.000 87°+0.002 89°+0.005 20> =0. 006 12 mg,

RIS R, 10 - FRILZEFRBREY) 7T 50. 07 mg,
K B FRE |, WA 5 T B 4 BB 1) A X AR TR
WiEE N u,,(p,) =0.006 12 /50. 07 = 0. 000 12,

3) BRI B Y R 25 AR AN A2 BEE e, (py)

BRI 28 e 25t P v R AN B S R R T BT
A LA AR 5 2 Bl e PRI e B A R o A (AR AR A

S 25 (rh e N R [ S0 T i e R - B
B A8 ) (JJG 196 — 2006) (rhAe A BRI A E Kt i
K FUFE - B W 40 K AR ) (JIG 646 — 2006) 2 T K1
S H R K AR ZEHE A wa(py) =a/ (X V)
PEAT TR, W45 ) FOAE X BR MEASI 2 B w0 (pyy) o KT,
o K ARVFREERME LA H I8 EAV3E;
VR R AR VA R A 5 A SRR

i H— BT 20 “CRHE , 1M R ) HE I A AR R RS T
AR aN1.20 x 1073/ °C, 4R BE W sh A3 51 0, 24
IR 21 CH, W A wy (py) =/ (B x V)IT
BAC H S e = B0 U AR Ak A AR X B AN B B
Uy (Py) o FCHT, 0 A3 700 HH S ply 308 8 0 Sl AR B A 2
S HOT BT TR R AR R BT IR B U Sl i B A R A
TR 80 = ARSRAS 21 280k M VI & IR] L

i1 JIG 196 — 2006 FI AL, 47EE 4120 °C B, 10 mL
A YA ARV A 258 + 0. 02 mL, & 5] 534
(k= /3R FRER A W0E 25T 10 mL A U AR VFiR
Z5| AT ERE u(p,,) =0.02/+/3=0.01155mL,
M, (pyy) =0.01155/10 =0.001 16, 52 K % R 15 iR
FER 21 °C, ok R T I BE AR Ak 9 A X bR o AS B E B
. (pyy) = (21 =20) X 0.001 2/+/3 =0.000 69 mL. %3
G IEUL 245 1 R VR T ARAEI £ E 25 AR X bR
WA E E ug (o) = Jul(pn)+uli(pn) =
v/0.001 16> + 0.000 69° = 0. 001 35,

ZR5 10 - BRAEEZERARMEY T 2EFE FRFE R EAS
TR R AR 5 R SR VR TR Y A YA o e R 1 A X
7 IZN fiff i & Uyl (p)) =

u(p,) =

\/uil(psm) +uy(p,)+un(p,) =

v/0.01001% + 0.000 12% + 0.00135% = 0. 010 10,
2.4.2 RV SR R R AR AR R E R u, (o)
A S50 2 PR bR 2 A TR AR
i B BT o LML R RS VR A5 5 B, W3 P e L ) 1R 25 BRI
TR B2 T2 i AN R B 1 2 A B P R A v DL
AR , 4532 1 TP A IC 48 D7 1 O 1) R SR VAR o
®1 RIRERKREH TTE
Tab.1 Preparation methods of a series of standard solutions

WEWMEAS BERURARNGT RAARL) HEERKERA(ng/ml)

SIDI BSTD2E# S ml 10 0.1251
STD2  IRSID6#H S5 ml 100 0.250 1
STD3  JSTD6A R | mL 10 0.5002
SID4  BSTD6HEHR 2 mL 10 1.000 0
SID5 FSTD6ER S ml. 10 2.5010
STD6  BURERERS ml, 50 5.0020

T o 1 e 22 Tl i T o oo R v S AL B IR
B 2,1 JIG 196 — 2006 7] %01, ff 1 10 mL A 2%
AR AR AZEHN +£0.02 mL, 10 mL L&
R £0. 10 mL(20 C B MR A w,0(pyy) =/ (kX V)
FITHA R A5 e B AR 22 S R AH F 5 A AR X o o
AN E T w0 (pyy) o

JIG 646 — 2006 #LE T A [A] HLAS % W 45 19 45 &
FVFA 2, H 1 mL B g i s R + 1. 0%, B
+0.01 mLooR 5 mL B A8 AE A E 20 2.5 mL B, 45
HAVFIRZEN + 0. 5% AL SRl 2858 2 mL
B R W s, AT FE K 2 A5 2.5 mL T AN R iR 2 N
+0. 01 mL, K5 50 5 mL I, 25 iR 2%l £ 0. 6%,
Bl +0.03 mL,

% B R R B Ik R4, DL R A R AR B4
HAFAZ, THAR wy(py) = af (kX V)THEZIF
B RH XS B AN R e (pyn) I H 2 L5 LR RH X AN
e By WK 2,

HRHE 2% 2 45 o0 i, W] AR B2 i AE B
10 - FRFIE IR B E R SISO AR T 5 LA RIAHXS AR EAS
WRE B ) (py) TR IL AT o Z5 R 1, (py,) = 0. 010 07
2.4.3 AR dh A ILA B A AR VE R B EE uw(ps)

B BRI IR, 45 2. 1300 (i 25440 51 AR )
A, LA 10 — FRIEI R T vk B (X)) R A A e TR (Y)
P AEFRIEA TN [T A5 IE TR Y = 126. 259 60 X +
0.914 669,r = 0. 999 96, B AbHe i A i, P47 7 6 1K,
SE- A4 R 4 0. 897 01 mg / mL(n = 6) AR el 22 4%
SR R N 1. 563 1 mg / mLo R AIFRUEA WY
JoT et o AES T vk AR T 2 SR L3R 3

u(p2) = V4 x 0.00135> + 0.00090% + 0.000 90> + 0.00582> + 0.00297> + 4 x 0.00353° (1)
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®2 RBEEERAASEENENRETHEESE

Tab.2 Relative standard uncertainty components of the measuring devices used in the testing procedure

Rpp A2 &R ARKE BAZEmL)  FEAFMEML)  BECC)  KBREBREALC  ul)  uwlpy) )
FEGXLH  10mL ZZHAR) 4 10 +0.02 21 1.2x10°° 0.00115 0.00069 0.00135
50mL & ZHL(A ) 1 50 +0.05 21 1.2x107° 0.00058 0.00069 0.00090

100 mL & ZAL(A %) 1 100 +0.10 21 1.2x107° 0.00058 0.00069 0.00090

I mLB %% 1 1 +0.01 21 1.2x107° 0.00577 0.00069 0.005 82

SmLBRE 1 2 +0.01 21 1.2x10°° 0.00289 0.00069 0.00297

SmLBRE 4 5 +0.03 21 1.2x10°° 0.00346 0.00069 0.00353

Hon 10mLL &% 2 10 +0.10 21 1.2x107* 0.00577 0.00069 0.005 82

R3 MHMEHAZIARESR

Tab.3 Calibration results for each point on the standard curve

JrZ R IE SE FiRod g AR 22 g AR
0.125 1 mg/ mL 14.934 73 16.703 43
0.250 1 mg/ mL 31. 88562 32.492 19
0. 500 2 mg / mL 66. 908 39 64. 069 72
1.000 0 mg / mL 124. 846 10 127.224 80
2.501 0 mg/ mL 321.748 80 316. 689 90
5.002 0 mg / mL 630. 192 00 632. 465 20

P s v il AU 5 LA AN B e 5 20 5K
(C.-C)

S, 1 1
+

Ao, S, o0 BH B AR AE 22 5 A, AR TR WA 13
A I I {5 A, oA AR i s o it e a4 300 %) 45 o e vk B
SR ERE R 3 {F 5 o A BRHE RN GR35 p il P AT
WE(p =6) sn NbriEZnY o MR i 8 (n = 6) 5
C AR SRR SRV R 10 — FR 58 R (14 - 247 Joi v
(mg / mL) 5 C, 2l b 4 il 2 2% A0 BT & Wk 3 09 F 1M
(mg / mL) ; Cp ; AHRUE RN ZE A 5 A9 BT W B (mg / mL) .
Hrp, S, 24 3.463 1 mg / mL; M A5 Fik A AR ARL L
{14 s o Bl 2 A B0 5 B R w5 = 3,463 1/ 126.259 60 %
1 1 (0.89701-1.5631)°
/ 66" 20.606 29
w3/ py=0.01634/0.897 01 = 0. 018 22 I i brifiis
TR T T o R v R S AN R B 3 e R AT A R, A5 B R R
T o M2 LG Y A X AR E S B E B B w, (p) =
Vuli(p) +uli(p,) + u (ps) =

V0.010 10> + 0.010 07 + 0.018 227 = 0. 023 14,
2.4.4 FEHRENASARELRHEE u,y(S,)

10 — F2 L8R 0 b R I 7 3 b, Akt b B b B
FEE N 1.0 g, RAKE N 0.01 mgHIKF,e=104d,R0

88

=0.016 34, W u,(p;) =

e =1 mgo MR 4R K 45 5, el N IR &5 s (E IR 25
0.0 e, W HLF PR ET AR u(S,,) = 0.4
FEMERA R EEMEIRZEN 0.0 e, MK
BRI T T AR E E u(S,,) = 0.5 &
TR 5814 0.1 mg, BIIX [] 2 5 B 4 0. 05 mg,
e ¥ 51 oy A (k= V3) A BT, u(S,;) =0.05/ /3 =
0.028 87 mgo HL ¥ RV HIMZCN 0. 1 e B 0. 1 mg, # X
8] 2 & & (0. 05 mg) il kH 1144, u(S,,) =0.05//3 =
0. 028 87 mg, W A i FR & 47 >k 1Y bk 1 AN B 2 B A
w (S,) = Ju(S,)+u(S,,)+u(S,)+u(S,,) =

VO + 0% + 0.02887> + 0.028 87 = 0.040 825

SEATRRECRE b 243, 43 il 1,015 4, 1. 013 8 ¢, F
K (m) R 1. 014 6 g, VR TAE SR B B0 AI 0 bR
W R AE By (S,) = /2% u?(S,) /(1000 % m) =
V2 x 0.040 827 /(1000 x 1.014 6) = 0. 000 06.,

2.4.5 HEREEWHATESHEE u.,(S)

AR A R 3G [ R A e AR .
e EE AR ) (JJG 10 — 2005) , 10 mL [ (0485 By f2 14 2
Z R + 0. 10 mLARYEZ 2 3 B RE i E 28t A 27
B B R SRR 22 PR VR B Bk, T H 3 S A7
TE 2 B RE i RE B YR N A oS B T w,, (S)) =
V2 % 0.005822 = 0. 008 22
2.4.6 EHE MM E AR ESHTEE uy(R)

Xof [ — 53 Pl fle 5 B o A R 6 UK, 45 R 43k
0.9043,0. 9057,0. 891 5,0. 919 1,0. 8800,0. 881 3 mg /L,
SEHA(E A 0. 897 0 mg / Lo FH U2 /R A G H B ER
6 Y 7 25 51 RSD , RIVAT A Sy I i ¥ 52 1) 1 54K

n

(xj -x)?

P AR A S(w) = ]n%l THE LU s

WEASHA 2 B o, n A Rl 0 VB, o, A 5 U T 75 1)
H bR 9 10 5 12 B, R A5 H bR 5 2 v B A F 2
H 455 S(x) 4 0.015 37,

TERRERRAE P, AR O3 R i A ARSI 45 5% DA A2 2 vl
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A IE R R W25 B AR AN 2 B R u(x) =
S(x)/Vn =0.010 87, W fe 5 00 5t 7 5 1 A AF X o o
AEE A u,(R) =ulx) /x=0.012 11,

2.4.7 HPLC {2 8 A0 3 A7 A # E E g (rgprc)

TR I6 T Agilent 1260 % HPLC {2 — 4% 22 L )
SRS o AR YA 5], 4S8 Ak A6 B8 P o T 1B A
W42 B (4 RSD (0. 10% ) W] BLH: TR AR X R A e
FEBE M k= /3 B AR A SR AR AR AEAS B
SERE R ERIR N w, (rype) = 0. 001 0/+/3 =0. 000 58,
2.4.8 B EWARMMITESHEE

RIS 25532k A AR AR AN P SR A T
(F£4) AL A BRI E N v, (0) =
\/uil(p) +un(S,) + ul (S) + ur (R) + uly (rypc)’ =

v/0.023 14* + 0.000 06> + 0.008 22% + 0.012 11> + 0.000 58* =

0. 027 37,
®4 BENEENRETHEELS
Tab.4 Summary of the relative standard uncertaintiy for

each component

THEEHaRE ATHS HMRERARENE  MARERAZE

WhER  REEARES 0.010 10

Wk EIEREH 0 (p) 0.01007 0.023 14

kLA 0.01822
HaptE 1,,(S) 0.000 06 0.000 06
BB 1,(S,) 0.008 22 0.008 22
TEENT 1,(R) 0.01211 0.01211
ARG BN 1y () 0.000 58 0.000 58

2.4.9 ¥ RAHEERAHEERE

AR A it S BRASI 26 R , % 124 0. 8970 mg / mL.
AL T k= 205,10 - FRIEZER O A AH X AR E D
JEAHIEE (95%CD M u,,(0) =k X uy(w) =2x0.02737 =
0. 054 74 Akt it v 10 — 52 35 5% FR bs 1 7 A 2 2
Uw) =oXx U, (w)=0.8970%0. 05474 =0. 049 1 mg/ mL.

AN B RS Al S 10 - FRIERS R il
w=1(0.8970+0.049 1)mg/ mL,k =2,
3 itig

Y R P 45 R AT UL 7SR AR HE 5 s (At i
SFARMIE (201545150 ) 3. 1444 5 10 - FRIL5E R
AR 36 7 k" ORI R, YA 10 - RS IR A
0.897 0 mg / mL B, 4 i % B4 0. 049 1 mg/ mL,
10 — FHITR 5 8 /n M (0. 897 0+ 0. 049 1)mg / mL,
k = 2320715 AN 2 BE R AR D /)N, W skt

AP g5 L s I 5 PR 6 AN A BE 1Y R
B 35 U AN O 10 — ¥ 3L 58 R 28 97 A o V5 Y B A
2 PR G R B TR R AN o B ORI IR B T
W, G N DY TEAR FHIZ 00 A 5 ), AT 3k 00 s o

DL S | R E 4 9 B2 7™ A AV 45 A, DR A 56 3

2= ORI IR 5 SR ) HE R I AR 1 ot n] AR o 7R

rh SN o it 2 04 A M R RS R I R R, DA N

2400l SR B AN A

AW FE R X HPLC 300 5E Aot i 10 - F2 3828

PR PR AN 2 BE HEAT VR RE , AR 99 AEE i BBORE )2 Ay b B AR

KA 2 B o3 o ORI AR S I S0 R 1 S B iR

2, UL KAt it 35 J57 52 A 0 2 BROGRCR 11 TG (Can 32 o i

BRF AR HRT 40 ) ARk B Ak o WA DT 45 AN i e e

G HT I BN E B, R SRR w2 AR L A5G

IR PR A e S P 4 T A 25 R TT SR M TTA -

e

(1] % m, %5, 239 . 10 - BEKBRT TESLR 10 - HDA
w9 ]]. & T K FFIR,2015,29(2):29 - 32.

[2] BRER, A, Em, 5 .10 - BARHB S LI s
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