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RoRE, HHRE, 2, ¥ E, FiEE, Ik NEE, AR
(AR BB L2y A I BT 5T Be Akt i JFURE B s 1 B S S22, 35 R 250101)

i OE: Ba @AMk FENE Dk em e 7 FIRITER M SR, IR A bR R T R T .
Bk FEREHERLS, KA DB-23 5560 mx0.25 mm, 0.25 pm)il B8 HR & it . 8 5k B3 (cluster
analysis, CA). T4/ #7(principal component analysis, PCA)AIIE A2 /> — 3 5143 1 (orthogonal partial
least squares discriminant analysis, OPLS-DA)X} 19 #LVP BRIl EI TR R 1M . LER 7 FUIBNIER B 7E 4 A Mk
BEVE I N2t 2R R AT, r=0.9999, FAHEMAR (palmitic acid). FEAETHER (palmitoleic acid). Hf 5 R (stearic acid) .
TR (oleic acid). WV.iHAR (linoleic acid, LA). y-V. Bk (y-linolenic acid, y-LA)FN a-VFREZ (a-linolenic acid, a-LA)
SEBIIAE SR 91.9%~97.4% . Wit RAS P HTHEAERL RN 4 28, Ml 3 5 0 BT AR i 25 5 A5 40 A THESS o
B 25 G TEAE M e/ N Z e A, BT R 2IHIR . WAHBR A oW RRIR 2 5 | RS VORI BT 2 22 F A AR ki
Y, 5ERG I RIEA B W A IR TR S I E A G A e, AT AXS VORI Y BT R T
PEMY, TR SR S AR A

KBRIA: M GRS, YOk, BRI, &I, BT ER o RS/ 3 B i

Study on quality evaluation of seabuckthorn (Hippophae rhamnoides L.) seed
oil based on determination of 7 kinds of fatty acids
content and chemometrics

WU Xiao-Yun, XIE Qiang-Sheng, LI Qi-Yan, DONG Peng, YU Hai-Ying, DIAO Fei-Yan,
LIU Hui-Xiang, LIU Chun-Lin®

(Shandong Institute for Food and Drug Controll NMPA Key Laboratory for Quality Control of Cosmetics Raw Material,
Jinan 250101, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 7 kinds of fatty acids in
seabuckthorn seed oil by gas chromatography, and evaluate its quality with chemometrics analysis. Methods The
fatty acids content of the samples were determined by DB-23 column (60 mx0.25 mm, 0.25 pum) after methyl
esterification. The quality of 19 batches of seabuckthorn seed oil was evaluated by cluster analysis (CA), principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA). Results The
linear relationships of the 7 kinds of fatty acid methyl esters were good within the respective concentration ranges, r

=0.9999, and the average recoveries of palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid (LA),
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y-linolenic acid (y-LA) and a-linolenic acid (a-LA) were 91.9%-97.4%. The results of CA showed that the samples

could be clustered into 4 categories, the results of PCA showed comprehensive score and the order, and the results of

OPLS-DA showed oleic acid, linoleic acid and a-linolenic acid were screened to be the markers that caused the

differences in the quality of seabuckthorn seed oil, and they were consistent with PCA. Conclusion The

determination of the content of fatty acids components and combined with stoichiometry can evaluate the quality of

seabuckthorn seed oil, and provide a reference basis for the quality control.

KEY WORDS: gas chromatography; seabuckthorn (Hippophae rhamnoides L.) seed oil; fatty acid; content

determination; cluster analysis; principal component analysis; orthogonal partial least squares discriminant analysis
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0 35

VIR PRI (Hippophae rhamnoides L)W
PRI VDRI LAV T3 iR IOk, 280
A R E YD A TR . v I TN
TIN5ty S XU, AN [6] 7= 4t 23 5 L VD A 2 43 &5 it 1

SRR TR A R BT A B VR, RS
PR (Y 2H R 2 S A AE I i 2 T

UOBRFIN S S BRI . 2B By M) (5 545 2 Rh i 1
A, B R AR G LR e
20" AT B AR AL O i )
STk, BAEM. AR, BTV BRI 4 5
AR FEA A E R B RBRITIR ), oI
I8 AN 0L R T R 114 Sk €5 J52 7 B R AL R ) 8 ) PR i e
ORI AT E MRS, BN T SR v SO (R D E 2
Rk P4 E R E RS R, HRFASRDBOR- Y S5
T WY A 2 S VD SR T I 105 R 2L B P 25 A VD R T
FE S A TR LKL 2o S AN ] b I 1 70 AT
AR R RN & i, ARSI AT T AL DEAY, 15
SN i 105 R ELA iR A e e PR RARARLEE, Bl Uy R 4 B 5 £
VOB AEE A LSy, mT T B s A 400
1, XYk rR IR W R 5 A T R PEAN BT LA VR,
BRI AES R o F TR I SOk AGE 5 T e
S BP0 BT R VAN 7 1 o ARS8 3 SORH € 35k () i
SEVPIORFIR 7 R IR IR B, JREE G R (cluster
analysis, CA) . 84343 #T(principal component analysis, PCA)
FOIE A /> —- T 5143 #r (orthogonal partial least squares
discriminant analysis, OPLS-DA)Z55 PEH A [l b X V0 ok E-iih
B, XTAR B I LA BRI Rk B A

1RSI

1.1 #R5R

WA 14% = FALEN H B (o prat) . 24EAeEr . Sk
BN TOKBREREN (PR 4ty ([ 25 SR Ak 2R BR A FD); R
Wkl eaitat, ERF/RAL(FEARA ], BaiK.

SR NG RRHEER PR GHE 5 F4240036, & 99%) . 13
Rl R P G (A5 81660070, 5 1t 99%) . A A5 R Y R (L =
12820040, & fE: 99%). VMR H EE(#HL5 H0640050, & i
99%) . MR EE (LS H6370060, & Hk: 99%). y-IFJFEMR
HEEEES H6230100, & : 99%). oMV JFRER H BE (L5
12760100, 7: 99%)( k&% S 5 RS DB R A 7))o

19 HEVD BOFF It B 75 0 B AR PR AT B Wl 4RI,
TR RIS CO, 20T, 3% 1 A vb ke i FH v iy
Hb, VD R A VD

#z1 VIHHERER

Table 1 Information of 19 batches of samples

HS VO Erhes VO
S1 REYN ) St1 Ly 5 B
S2 A 5 i IR AR T S12 TP e ce=t
S3 e - ] S13 IR I B
S4 e 7Y gt £ S14 B A R B
S5 B ) = 2 S15 H e b A
S6 Bl vt s i 2 S16 FHIEARE S
S7 HipfpE S S17 FHigRE S
S8 TR S18 T IR
S9 FEHAR S19 Wik ezt
S10 L7 T

1.2 UFE5E%

7890A SAHEIEAN, WA KA B F 1L A I 45 (lame
ionization detector, FID)(3EE ZHE{E/AF]); Mettler Toledo
MS HF R [M 4 3 -3 R 2 = bR 51 55 (1) A BR A A
Milli-Q A 4l /K A% (35 [ %5 BRI A /D), BACK I HH-S6 75 L
IR AR T AT 5 (LU ZR TR B AR A FRA R
1.3 WRIEHE
1.3.1 &4t

3% DB-23 % FE(60 mx0.25 mm, 0.25 pm), HEEE
FIREE: 250 °C, #AERE 1 uL, FID #8761 280 °C, 7k



8130

B dn 2 4 R R I A 4R

12

Ho: 40:1, MG 1.0 mL/min, PREIKF: 3.0 mL/min, /X
WE: 40.0 mL/min, 2SS F#: 400 mL/min, H:&: 195 °C,
F45 25 min, FELL 30 °C/min FHEZE 240 °CRHF 2 min, £ 1%
TGS, 7 PR NITR P ERRESE IS8 248

1.3.2 AT SR &

15 % FRBUAE A R H R 69.46 mg . HE A I AR P B
76.57 mg. HHIEHR W g 82.78 mg. MRS 92.95 mg., ¥
TR H g 87.38 mg., »-MPJBRFR FH I 69.88 mg. a- KR H
fi% 77.18 mg A HE T 10 mL T, KEMARCEE
HEZNE, ¥5, 1ERIRNR B BRI &0

43 W AN [ g 7 18 R v PR A 46V 2 mL, BT
20 mL &S, AR CEEEREZE, 75, 1E NI
1 FH R TR A X BRI, BT 4 CCOKAE IR, M
1.3.3 AKX o5 &

Tk 10 = RACH- S S A B RSk o R R EURE

BRI, A 10 mL 3RE 4%, JRHE 2 min, JNEA
AR AR, BUREEBOMA 10 mL ke, R L
AT 2 R A3 3 Wk L R HR IO AN S AL A A T
W, HERRETM, LB E 100 mL @R, IFERC
PiERBANEE, 5] W RO 2T S5 mL, A 3 g7
IKBRERENEAFIK, R¥E 1 min, #5585 min, WUEE1E R
TRV VR B T BB S P VBRI VD A (3 P R ) A €2
ERLE 1 FE 2.

Tk 20 CFEA-FBEE, #E GB 5009.168—2016( &
R EZRRE BRTARRRAIE ) 5 ik SMRk E
Tl A o BORE L TR D, KA S mL HIZE | 10%2
B AR 7 mL, FRASEE, RGIRESG T 80 °CKif
firE 2 h, £ 20 min JRIE—IK, BEJE 6000 r/min B>
5 min, IR BRI AT

Jr¥E 3 FRACHREE, $M8 GB 28404—2012 (&M% 4

0.1 g, ‘B 50 mL BECIBSR A, I 1 mol/L A A LB F s i EZbrfE AR o-TRER . iR, — 1+
5 mL, EEFEAEEE, T8 70 °CKBHREAL 10 min, T 14% B TR — T B SRR ) thes. 1.2 F sk v
ZHRACHI B 7 mL, 70 °CAGAEH B 10 min, 5%, il 5 A T VR
60 -
g £
50 &k
g g 9z % &8
40 s 2 8] p=
T .5 & §
o 30 - a s H B
E = w b o
= TS 2
20 S g
0 L T T y r iy
1 1 1 1 J
0 5 10 1 20 25
7B B[] /min
B YR X IR SO R 1
Fig.1 GC Chromatogram of mixed reference substance
60 -
g
a =
40 - g 9 $
= 30 = 5
= Ty g o
20 2z o
T g
s g B
0 L i ) , ,
0 5 1 15 20 25

0
£ B 5} [l /min

K2 S (SR U @R ]
Fig.2 GC chromatogram of sample S1
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1.3.4 3kt & IS LS5 4 Ml

I 1O A M &, $%1.3.3 3 F i 1 Atk s
W, Fiee1.3.1 kA U T IE, O Sk A4 B A o
Mgkt A IR & &, P17 3 K.
1.3.5 BT

K] SPSS 23.0 XA XTAE S AT RIS AT . E LS4
Br, WRHRRRAL(E By 22 DUERSRARBUE FE oy, T LRA
PEAEAL, X} 19 HUAE LA T45 A T4 FIHES o

Ry il — 20 i L0 X R S A TR B R AR R, R A
SIMCA 14.1 XF B4 S FE S - AT 32 5053434 F1LE 22 D de
INZIRFNF 53T

2 GR55HH

2.1 MHRACEEHHTKT
2.1.1 R 3IAALE S &

A A<1.3.3 HUK SR AE Ak 12 f3, X
W—FEd (S SHBEATALEE, MRPE<1.3.1 @%b
SIMTRITE, BRAARE] 7 FMARIRR RS BN 881,
80.2. 72.5 g/100 g, i1t e BARYII G & i vl LIAS 2, J5
1 =R - SR P AR OO i, T TR
PR AL R ER AL SO, PTERAE TSR, RS B4
1 BREE IR

- LA R R AL AR . B O R B ]
RAFH . BRAS I B NG 2 SR Y A T Y I
ik, BARIRIETER, (FIZRIDIR B ER A FE (hRBL. R,
AT 1 VE e AR A 45 5 12
2,12 REERENH

X7 LR ERAAE AT ORAL, BB RDK R T X
7 F G TR F ER AL AT AL M . 43 BIFE 60, 65, 70, 75,
80 °C, Xf[F—HFEah(di's SO T BALFIFHBRAL SN, HLdh
“1.3.1 @ik AE R AT AT, AR 3 7 AR TR &
BRI 734, 82,9, 88.1, 87.9, 88.3 g/100 g, BEEIR
FERF R, T BRIDIRR B IR N, £E 70 °CR 3
RERR, RS THE S S EAAREXHEE . H iR
R 70 °C,

2.1.3 R H

S5 I Bt [ R R A 52 g BsF ] 43 31 4E 5,10, 15, 20 min,
X FE—HE S (GRS SDUF T BAL T ER AL R, AR HE<1.3.1
TS PR HT RO, 25 3 7 FIR IR B & /4y
B 75.6. 88.0. 87.5. 87.9 g/100 g, [ifiF HE WU H] it 4E
K, BERTR S R R K, 10 min AR K, MG 4ksE
FEKCHTE], B R R A E . R, SRk R R s I A
FH B Ak, 52 g Bsf ] 3% 4% 10 min.

22 FHEFER

221 AMFZER
A5 % B POR A X B 45 0.25, 0.50, 1.00., 2.00,

4.00, 10.00 mL & 10 mL &S, I3 BG &R 51
WP AT A B TR, HERE 1 L, DABRUESH VR B MR
ARBR, BRUE S I T R PN AR R, 22 AR 2R, AR
PR, 7 G TR P TR AR L A S B P 5 e T AR Y
RIEXRRIF, r=0.9999, 4R IEK 2,

F2 7 MBEMERFEREMFEMEXRY
Table 2 Linear equations and correlation coefficients of 7 kinds
of fatty acid methyl esters

s ety B AL

/(mg/mL)
FRIBRHER  ¥=316.4X-0.8636  0.9999  0.01719~0.6877
FERHERH R ¥=308.9X-0.9595  0.9999  0.01895~0.7580
WifERR NG ¥=312.1X-0.8570  0.9999  0.02049~0.8195
TR Y=321.4X-0.8949  0.9999  0.02301~0.9202
WIHPRHEE  1Y=319.1X-0.9956  0.9999  0.02163~0.8651
KR R Y=313.2X-1.174  0.9999  0.01730~0.6918
a-WRRER WP EE - ¥=300.3X-1.218  0.9999  0.01910~0.7641

222 AEBEIRE. B dRAEZER

7 Tl i 2 P TR VR A5 %ot B ARV 1 L i R 6
W, A5 E] 7 B W R R G T AR G A 1 D 22 (relative
standard deviations, RSDs)}/NT 2.0%, FMTEARTT =AU
AN, ARG AT

WUIR A X B TAEWOE AT BRI AR, 025 I e
bRy 3 BEXF I A R A BT v BE A A B (50 LA 10 Bk
7 PR T 43 BT v B3 1 R 8 o B, R A B AG H BIRS FRL h
0.0017~0.0023 mg/mL, & & FRYEFEN 0.0043~0.0058 mg/mL,
VI 1 ) R BB RE R JE 7 bR TR 22 1 A BT I 2R o
223 FRERE

L il 25 1 Il ZR KO BRI, 437 0.2, 4,
8. 16, 24 h #1317 FilbkeilE, o, 15815
F) 7 TR 197 198 B ik 0 1 R LA O B VB AR 25 43 R 2.1%.2.7%
0.9%. 1.6%.2.2%. 1.8%. 1.5%, FHERLE 24 h NFEE.
224 FTHMHARE

FEBFRBL 6 A RESL (S S1), He“1.3.373 F ik 1 45,
A3 BIHEREIN e W T AR, e AR BB S AR . AR R |
THAGHR . MR . WAMER . y- MR o JRRIRT- 14 75 L 4331
H6.79, 0.686. 2.65, 16.5, 35.1, 0.00, 26.4 g/100 g, F%F
FREMmZED A 3.1%., 3.5%, 2.0%. 2.2%. 0.8%. 0.0%.
1.9%, S5 RFEMWHEHEREM R
225 EEEXE

KE BRI 9 BARESE (%05 S1ZY 0.05 ¢ BHEEH, 4>
JAKHTE 3 A, BT 3 O, BRI 7 #ig
JER RIS 2, #1337 T0 N Ok 1 BRE, RielAR30nts
VST, A R R S W TR, THEEAR SRR 7 AR R DT R
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BIImeE IR & RSDs. 255 L3 3, SEX ke R hy
91.9%~97.4%, RSDs #/NT 4.0%, 2% B2 )7 : irf 5 ks
FRE AT, ARG NRITIR AT ISR, RN F U R v
7 7RG I3 TR P A 43 BT o

3 7 FhARAAER N B ER M E L5 R (n=3)
Table 3 Results of the sample recovery rates of 7 kinds of fatty

23 HERENEER

STAERERRE 19 AYBOFMAR S, %1337 T F )y
P 1S MERAIA R, 13 0, AR 4. R
Pl o G5 R AAT T TS, 19 AR EIRIG - TEREIR;
M 6 Pk, #RmEme . fRteimme . R . Thie . T
THER AN o~V FRIR 25 f 30 43 7E 6.59~9.27 . 0.636~1.030,
2.24~3.54 13.9~23.0, 27.2~36.8 1 20.8~29.2 g/100 g 2 [a],

acids (n=3
P Iflﬂﬂza%(‘ﬂﬁi’;{a/% RSDe% fﬁ?i@ﬂ@%&@ﬁ?ﬂ!ﬂ%ﬁ%ﬁ%ﬁ%ﬁ:ﬁ Eﬁiﬁiﬂ!ﬁ
PP TE A, 138 7 R AR TR h A bR s 1 4 RO A AR
iR 93.6 2.9 MR AR . IR o-MEIRRIR, Z52R—2 (AR IR IR
. 032 is @ﬁ%iﬁk*ﬁ tl:ﬁ—hﬁi%%ﬁ, ?ﬁ'é%ﬁ%?%"ﬂiﬂ’ﬂ YU
Rl DA [R] 3 BOIR D R 5 AN T
R 91.9 3.8 24 BESH
il 95.8 2.5 itk — 2B T AR R s S, AR 19 LT
. 043 )4 RS i TR 5 B RE 2551, HERRAE S P AR ARA IR Y -
WEIRRRR, fEHA 6 FIRIIIR & R AE AL, 2] SPSS 23.0
y-TEJRRIR 94.2 2.5 BRAFXIRE S A T IR 3T o T SRR OR 5 28 1 e i A 7 I
TR 07 4 4 TorHr, AU R AR R AR AL S AR 3 AR R TG
AR, PR Ward BRIETE AT REER I, LR ILIE 3.
4 VHHERZENELER@/100 g, n=3)
Table 4 Content results of 19 batches of samples (g/100 g, n=3)
%' ERiE] (ERER A g R MR RIAY y- L JFRER o= RRAR
S1 6.79 0.686 2.65 16.5 35.1 — 26.4
S2 7.08 0.693 2.81 17.1 354 — 28.4
S3 6.59 0.636 2.94 16.9 33.7 — 26.1
S4 7.62 1.020 2.41 15.2 30.6 — 214
S5 7.29 1.010 2.24 13.9 272 — 20.8
S6 7.84 1.030 2.58 16.1 313 — 22.2
S7 8.71 0.879 2.87 20.8 30.8 — 252
S8 8.61 0.876 3.13 20.1 32.7 — 25.6
S9 8.84 0.881 3.11 21.1 32.8 — 259
S10 8.59 0.708 2.89 20.1 354 — 25.0
S11 8.19 0.696 2.77 19.0 33.8 — 24.1
S12 8.62 0.707 2.94 20.1 355 — 25.1
S13 6.95 0.662 3.52 18.8 36.2 — 28.7
S14 7.02 0.667 3.54 19.1 36.6 — 29.2
S15 7.08 0.665 3.52 19.2 36.8 — 28.9
S16 9.12 0.727 2.94 21.7 332 — 27.0
S17 9.27 0.766 3.12 22.5 345 — 28.0
S18 9.23 0.749 3.10 23.0 353 — 28.5
S19 7.44 0.691 2.99 20.0 355 — 26.4

T FOR TR R
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MH GRS 5 B, 19 MVPEFHHEE SRy 6 25, Y
FIBIFE BN 10 B, #ERh 4 2% A Z4fuFE S1~83. S10~S12
5819, P WS . ILPGFIH T, B J4fs S4~S6, 7=
HiWBETE; C 254U3E S13~S15, 7 Hi lyHiaE; D 2fE
S7~89 5 S16~S18, = #i hHEF .

0 5 10 15 20 25
S10 T T T T

S12
S11
S2
S3
S19
S4—
S6
S5 (-
S13|—
S14
S15H-
S8 —
S9
S7
S17 f—
S18
S16

—

B3 19 HURE RS A
Fig.3 Cluster analysis of 19 batches of samples

2.5 ERDON

PIFERRR (X)) . ARHTR (X)) | R IR (X5) « TR (XG) |
IR (Xs) F - o= U R R (Xo) FH I 7% 122 M AR 5, R SPSS
23.0 #EAT T A0, FHEME I 5, AR ILIE 4. 193]
24~ FRr, FHEEH AT 1, 5 H B 2 stk g
89.480%, FZINTHT 2 4> F A HAT] LIS Bt 6 AR HR Y 42 E8
518, TR 2 AN AR RO RE L B 7400, 2 S F K
O3 R TR A L2 6, o-SE BRI . SIEJ6h R A0 S S 7R %o 565 1
FRLST TTER AR, AR AL R X5 2 RS TTER A K.

%5 AR ERIE

Table 5 Characteristic values and variance contribution rates

EWG REE JrETERR%  RBUSETIRER%
1 3.726 62.101 62.101
2 1.643 27.378 89.480

T B R AA HE N B G R, R SPSS
23.0 PRGN R BRI TR LA B, R 2
A FE R AR5 s A R4 o ¥1=0.034ZX,-0.440ZX,+
0.4627ZX4+0.3572X,+0.475ZXs+0.490ZX,; Y,=0.768ZX,+0.254
ZX,+0.001ZX5+0.557ZX,—0.174ZX5-0.062ZXs; Y1 5 Y, 4331y
gﬁ 1. gﬁ 2 Iﬁiﬁ%@rﬁ”, ZXPZXsﬁ\%IJ%?Xl\ Xon X5 Xy
Xs Fil Xo BIRRUEAL B, 25 FR A R A S0 5 v 1) 2 A £
BRLL 2 A A5 45 B B AR IEE T il . DL A
PR ZTTER BAE N RE, 18 B 5 A G
Y=0.62101Y,+0.27378Y,. 73 BIHHE 19 #LAL S L35 1543 I

He4a, SGOR IR 7. 1900 e BOUD BIORF i)™ U2 75 T TR
B, RIS R B ) 2

B4 FEah ERT MR

Fig.4 PCA scree plot of various samples

®6 EROSBEEMELER

Table 6 Results of principal component loading matrix

W s
1 2

o- YRR 0.945 -0.080
IR 0.916 -0.223
TG R 0.891 0.001
R R —0.849 0.326
PR 0.065 0.985
TR 0.689 0.714

[ A A SIMCA 14.1 848X 19 #EE 43 4 JA9AE T
PEAT RS, it Hotelling T2 Al DModx #4i F ml LA
FIEEML TC R H A, 02X 9 0.957 23 1, 02 4 0.8, I
ACPEAR, 4 AT MR B A X Ay, B R S R E T EE R —
Ho ERG TR EILE S,

RT HRMBEEBHER

Table 7 Results of comprehensive scores of samples

iy GiERr S HY iy HEA
S18 1.538 1 S8 0.176 11
S17 1.325 2 2 -0.051 12
S15 1.091 3 87 -0.148 13
S14 1.088 4 s11 -0.176 14
S13 0.919 5 S3 ~0.446 15
S16 0.834 6 S1 -0.597 16
S12 0.508 7 86 ~1.847 17
S10 0.437 8 84 -2.325 18
S19 0.409 9 S5 -3.139 19
89 0.405 10
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Fig.5 PCA plot for samples

2.6 IEX{mEx/IZIRFIR ST

hy it — 25 i R S A R TR K R AR R, R
SIMCA 14.1 # {41 OPLS-DA X T %Ny 4 K ARE i1 T4)
Br, A5G35 6 I B, 45 3% 8. LEa A HriG 2
B2 (Xa) . EAMBR (Xs)F o=V BRIR (Xo) RTRE it 4328 DTRRAR B 5
K, 55 SPSS 23.0 F Lo T2 R IA —HL

*8 HELTEL
Table 8 Results of characteristic variables

el FHIEAS B (% VIP (B KB/ NHES)
A-B X5 Xeo X,

A-C Xo Xs

A-D Xoo X0 Xy

B-C Xow X5. X4

B-D Xi Xoo Xs

C-D Xso Xaw Xou X

3 Fig5itie

AMHFEERSL T A IS R 19 HEvb o m
PR . AR R . REARER . IR . IR . p-WIRIR N a-
SEIRRIR 7 FRRRIT IR & 5L, 2O IR ERAE R B ER M, 8
FHAI0 5 V0 Ok i vh Z R0 AR W R 1 & i o Rl ARG 19 #HEAR
] ™ BRI E S5 R, 4R A SPSS 23.0 Al
SIMCA 14.1 ¥ ft, it A0 . F RS 437 R0 IE 22 I A
INZFRF AT, KD BATIRR R 4 2K, R TSR AR
FHESR, WA EINER . WIHBRA o- 0 BRER X FE i 202K 5%
HREREE e Ko T 09 & il 2 S F i T g &
(730, T AN [] 7 S 0 Ok 980 5 R4 794, Ol o i
RS R A

SE
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