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Z R F) 3] 547 (OPLS-DA) BEATLL ] £ F 5T AR E M (HCA) S4T30 FRF X LA, &R . 252 H36
WEARY, L P 2RO MR T HA2 FLRERH0AE;PCA BAFH AL RSN ZRMBEERX =
82.2% ,vhueiE B & FEEE FARELE O FF R S %R A 2149 4R K ;OPLS—DA 2475+ T DH 215 H 28 F] AL A A 42
£ MY AH BT IA DS DHMZ R s A kB M E ,Dal Hu bk B ARES, DA
5 Snhomk B AEEES DH AL S A 5iem BB E HaL SAA AR TES HCA RESMHERAR
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SR FRF XEFNERE R o5 A, 50Nk T + BRFBRAR TG,

KB AAR2 TR, TR, FARS, RS, B D = H 5] 57

Analysis and Discrimination of Aroma Compounds of
Guire 2 Black Tea Treated with Different Drying Methods

YANG Jing-yang,LI Zi-ping, LU Jin—-mei, HE Wen, FENG Hong-yu,
LIU Han-yan, XU Dong-ying, LIANG Guang-zhi, LUO Lian—feng *

( Guangxi South Subtropical Agricultural Science Research Institute ,Chongzuo 532415, China)

Abstract : Objective : The mainly different aroma components of Guire 2 black tea treated with different drying methods were
identified to determine the drying methods of black tea.Methods : Solid phase microextraction coupled with gas chromatography—
mass spectrometry (SPME—GC—MS) was used to identify the aroma components of Guire 2 black tea samples dried by freeze
drying( D) ,hot air drying( H) ,sun drying(S) ,freezing + hot air drying( DH).Principal component analysis( PCA ) and sensory
evaluation were used to analyze the aroma characteristics.Orthogonal signal corrected least squares discriminant analysis( OPLS
—DA) was used to analyze the differences between groups.Cluster analysis( HCA ) was used to identify the drying methods of
black tea.Results: A total of 36 aroma components were identified ,among which the relative contents of 12 aroma components
were relatively high,which constituted the base of sweet scent of Guire 2 black tea.Three principal components were extracted
by PCA(the fraction of the variation of the X variables explained was 82.2% ) ,and the caffeine ,nerol ,linalool and so on had a
greater impact on the component group.The OPLS—DA analysis had a poor fit to the model between DH and H,and the other
groups had a good fit.The difference components were caffeine and linalool( D and DH) , caffeine and nerol (D and H,D and
S) ,linalool and nerol (DH and S), benzyl alcohol (H and S).The results of HCA cluster analysis showed that the high
discrimination could be achieved except DH and H.Conclusions: The aroma components of Guire 2 black tea could be identified
and classified by GC-MS combined with PCA, OPLS—-DA and HCA.A comprehensive evaluation indicated that freezing + hot
air drying showed the best effect.

Key words; Guire 2 black tea;drying method ;aroma component ; principal component analysis( PCA) ; orthogonal partial least
squares discrimination analysis( OPLS-DA)
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HEFR 2 S 4B S AR S P R IE BRAT RO B A5 BT
ST NG 2= 1 22 AR b o SR Bk 328 PF — o B4
FEEE LR RN, SR SIS S (B B (F%)
2006010 2 i Rl T I+ Al 2E AR P
Y wE, BAHIEL A A Ieal, A2 5ok
SR B9 2025 i B UL 5=, DA HOM AR R A B =2
WZIHHE 5%

TR ELL M B . ZUA57E T
SRR TR AR S R 5T, AR B e S O A
W B DT W T B A e S Rk SR
ks 2855 25 P 4% ( Maillard — Reaction ) JZ b, 5= A K
HLAYNERE S R 2IE kRS G W AE D BT, A
M AT A 00 7 SRR o AL Go et 25 8 38 3 LUH
JEFR T L B W T 32, B B R R L AS
PR Al TR S 2 R R 7 s W B
PR PR AR A0 T e 3 ook v VR B AR T G R, 26 Uk R TR
SRR, TR VR TR S IS TR 0 3 A X 3 A, R 2 3
T DAZRSE 2 5 5 R B R . WFSE N BRI
TR T IR AR M X LT A /AL IR T e T E5Y L AT
B IETE T 2w R B AT 28 HEAT R TR S 1Y
T L. FER s AR R TR S W R
PRTHRSE G 00 B2 Bk ah T BB AR HIAVE TR 40 2%,
WA T — e R T, A A A&/
T e M TRAE LR A R e o ROk F SRR T
SR IV R T Ak T "B 20255 JB 5 i, AR T R Ak
BT L1 55 PRI R SRS A B 22 o s O 4
X ELEL A5 FHFRXL IR LT 4 O U R + ST
HAMER 7, BT A SR S A AR R AR
W E TR, R (E) -B- 5P Wi, Jx
BRI S5y S & 1 FH ey, ) B3SO0 bt g |
e S5 BLAA MU T 1 25 S0 S 0, OF B 9 5T Y 78 Ak R
FAS U EH A XUBR T A o

B AR M 25 i 3 I R 202 RN 3 Rt T
LIA8 W) B SR 43, I9F R 3£ 43 43 Bt ( principal
component analysis, PCA ) Fl1 Z& 2% 453 #F ( clustering
analysis, CA) #& 43X 2 PP A [F] 4 07 220 25 19 = [
AL TEAREE A 2 o IR T MR A ML 21 25 LU 21 48 7
R ER . Fang % 454 GC-MS $4E Ml PCA 3%
2R B 43 ( stepwise linear discriminant analysis
SLDA) s Ty 34 52 M5 5] 7 4B IT 4028 09 b ¥R Sk o 1tk
Sh, AR N Gl L ST 22 T IR R TN E T
TR LR A AR B T A B
B}, PCA | 1E 32 1 5% 71N — 3f¢ 4] 51 43 #1 ( orthogonal
partial least squares discrimination analysis, OPLS—DA)
FEE 2543 #T ( Hierarchical Cluster Analysis, HCA ) 2543
O R gz s T A L2 A ik
RHE T AR AR g B Sy b R . H AT, g
PCA (OPLS-DA HCA 57 L0 &b AR E
1328 —E M, AT 28 B AT T SR A B 222

HRTX IR 2 Sa s m oA " , h T
PE— 25 BB AN [F] 0 A 2 S48/ R s
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M , A% 33z ] SPME—-GC—MS AR N T4 2518
TR H IR IR + BT pU R4y =k
2 LA F AT AT R, R PCA ,OPLS—DA |
HCA Jrikib A7 @551, B AN [R] 48 Oy SRR 34 2
ST B ST, B 22 5w UG, LT R
ORI, Sy ie—26 T B SR AR I o
1 #elER*®
1.1 Rl 5EE

HER 2 SRy P R T RO B2 5T BT
24 A Ao 2 b (i 255088 2018 4 4~10 F 7E
JPE R BT ROV B2 5T B 4 PR 2T 64T 5 25 1R
& 95 Sigma— Aldrich; NaCl - [& 25 5 F1 {27 3
FIA R

6CWD-6 BIZSHZE M w7 T AT A5 AL
A BRAE] ;6CR-35 AIEEIEHL . YX-6CFJ-10B #l 4
BT A R BENL f8 LB K XA HLA )
DW 86388 vKFH 7 &0 Mg IR e Fh v £ A BR
NE]ZDG-10 BB ZS R R THEML ) AR AR RN 5
AR F 6CTH RUMLFHL Wiy L P pLA B2
w5 ARSI g A L AR AL BT 3 SPME i 1 F
#.50/30 um DVB/CAR/PDMS [FEAHM AL B, 26
[E Supelco 4\ 7] ; 7890A —5975C #I S AH — Jii 3% BX
I ZEE Agilent 23 H]
1.2 XZWH*E
12,1 IETE FOREE R I% p 3 2 S st A
SRR N ZE AL P 20 h (FERHEEE 1 om, B B R E
25 °C,1RRET0% ) 44 2= PR il A 48125 JR10 min
)% 20 min (FJE 10 min FAE 5 min i) RSN ; 3R
PRI A RELLAS RN R W 3 h, $fEn &3 10 cm,
K EMHRE 35 C, LRIWEIRIE 90% P ¥ &t E AT
2% 15 min Jii >R PURP T4k (R R T/ H fS/
RT + #UX) #E47T T4 T HR &t B2k 30 91 554

e R ] A A 2 S LR A
1.2.2 FIEITL
122,01 BXCHER(H 2H) R s 22 |,

PREHELEE 02~0.8 em  IAME AL, i EE 65~75 °C 4k
FEFAE] 2~3 h, @ 95~100 C , B[] 15~45 min,
BN EAKRFETR LT

1222 BESWHTHE(D 1) & W2 A 1
aef i AR A R VKA Y 5 6 h, 17 R 2R BB A
RURTIRHL; BT EL25 B 0.8 mbar, i JE-22 °C, B
] 6~8 h; J5 7R T°EL%5 B 0.05 mbar, JJE-38 °C , I}
2~3 hy WM EKFRT% LT,

1223 EWETHRCS 2) 45 R T R 7E 5 75 A
b A BH G B 0 M O W T (2~3 ), Hb SRR E
40~50 °C, Z HKEKT% LITFS,

1224 BRT-HUATHE(DH 241) 4 R w4 Ak
A i ABARIR VKA1 -50 ‘C¥ VR 6 h, FRR IS
WL Tl A V8 AR L R T B2 BE 0.8 mbar, i i
~22 °C, W} [E] 6~8 h, F K% 10% ~15% B 3 44 55 k¢
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PR TR b MR 0.2~0.8 em, A HET AL
R EE 95~100 °C, METAE] 15~45 min, EZ5MH &
IKFET% LT o
1.23  BCEWH P BE RS B e
7% GB/T 23776 -2018" | 3k 5 44 H & L\l ¥E A%
APPSO A5 AF BEAT B A T T SR AL TE AR W 1T
L H3.0 g ZSRE, Z5OKEE 1250 g/mL, BT AR R T 25%
AR A N FE AT 5 min AR SR 257,
IR TAR D MB35 6 SR R T 2
WU PPFT 43, B B R 74545 5 R 0P 4 R B e
FRF A5 BUBAR N, BRI AZASFE AT 855
1.2.4 SPME $:HC >R JH [# A8 3% 25 B ( Solid — phase
micro— extraction, SPME) J7 {2 B H S Y i, 1R
#& GB/T 8303-2013« 25 Ji i A% 119 il £ S FL T~ 9 it
B ) P b i B R 2R R A L HRCH R R 2
FEIRE) R IRTEFREL 1 g ZSFER A ZEBURL H, %5
PR EE 120 °C A2 75 20 min, B FffES[E] 3 min, SPME
HEREET :50/30 wm DVB/CAR/PDMS ( Dibinylbenzene/
Carboxen/polydimethylsiloxane )
1.2.5 GC-MS &1 3% 5614 A% 4E Agilent (60 m
%250 wm x 0.25 pm) ; FEAE TR E 270 C; FHE 2
JF:40 °C (f%3F 5 min) , L 15 °C/min J}-J& &= 280 °C
(A#£4F 5 min), L 15 °C/min F} 78 &= 305 °C ({3 ¥F
5 min) ;43 kb 100 1, Hii#H 2.0 ml/min, BT 3% 4514
SCAN FI#7EF :29~550 m/z,
1.3 HiEsbE

B GC-MS Z3r 1 15 31| (Y BT 1% £ 3 28 3 58 HLAE
NIST FRyfEis PE A 21, AR Jia AH DG B0 R X 4% 06 i L Ay
A, S AR A B M AR Sy, A T AR —
W ST A L AR . X #R i T SIMCAT4.1
rh 3F 47 32 % 49 43 7 ( Principal Component Analysis,
PCA) \IEAZAF A E A e /1> —3F 1531 53 ( Orthogonal
Partial Least Squares Discrimination Analysis, OPLS —
DA) F1E 254387 ( Hierarchical Cluster Analysis, HCA)

2 HRESM
21 BE®HT

CLHRHT R U T AT 25% , LUBGE: il
B B N R PUAS 2R BE R AUN T4 H =
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DH>S>D, L3k 1, H(93.0 43) RN FIMZESE
AH S ,DH(93.0 43) X K E ZFIRABFF A, FHE
PRALLT-5 7M1 D(87.2 43) Fl S(90.4 43) T &by A 4k
TR 2, SME DH bk, B4, B4 =2
4, D \DH #RRIA B H R B @k DL H R
af, A B I, S FeBA 2 ; IR D FRE 47, g,
LI5S, 451545 H=DH >D > S, H 5 DH R4
(92.0 43) ,S #5522 (89.1 43)
2.2 GC-MS RN

GC—MS 4552 NIST by i 3k JZE /6 2, X 4% &
LA A 5 W T B U — 325 43 M 45 4 AR A0 AR G 5 =
SVCHEDEE ST <80 MFS W, g5 Rk 2, 12 4~
ASRE IS 5 Y 36 R AR AW BT, TS 2H A3 I 0 o 3]
TR T AU 87.13% (D) .86.76% ( DH) . 86.10%
(H) .83.85% (S), HiH BEJE 14 Fp & 5 04 T A
3327% (D) .3821% (DH) .38.77% (H) .39.60%
(S), F A IRl (22 6F) 7 Ko mE (B
BAER) R H B (D5 /R AR EE CHr A AS &) o
FEAEAEE ( H A AR ) , 3P 2 S8 SR & i 53
BRI . DH 25 R & i W 3 (P <0.05) = F D
2H, BB R T )5 1 04 v R AL T AR B B T DY AR EE 1Y
TERL . P AR A i s 0 S A 1A, D20 1% F8 FE IE i
FH(P <0.05) KT S F1 H 4H, i D 25484 BUE B 35
(P <0.05) &= FH At . BEIEEE S 8 Fh, 5 Bl
U 7.09% (D) .8.61% (DH) .9.03% (H) .5.60%
(S), TEmE ARSI CRETE) ,DH 43 (P <
0.05) =+ S, Hfh 22 SR | 38, WR2E 3 R, 5 &
I FN 0.96% (D) .0.96% (DH) .1.33% (H) .0.62%
(S),D A B4 =M ( RFTHES) 3 (P <0.05)
P HALE . BRIE 1 Pl LR (SR M) AHXT &
0.50% (D) .0.57% (DH) .1.19% (H) .1.19% (S) , Ji%
251, K A7 R HH WS (TR ART A IR ) A X & i ol 3.33%
(D) 4.52% (DH) 3.49% (H) 4.33% (S) , )y 2547
TR AR E., Hinda & 5 2 AN
e IR, N E M 41.97% (D) 33.88% (DH) |
32.29% (H) .32.51% (S) , Hoh & A4k & vk R &
B D 2 (3220%) 2 (P <0.05) &5 F HAfth 41, DH
(30.32% YZH B3 (P <0.05) &=F H 4 (27.87% ) .

PULZH ZAR LA AR S5 33 Ff, 5 g i AR

®1OBEHITLR (D)

Table 1  Results of sensory quality evaluation( scores)
RS S HME(25% ) Wt (10% ) HR(25% ) W (30% ) AR (10% ) f43(100% )
ok sy W 4 T IH % fit2 & S ] H RO g8k, 4152 ‘
E7 e +1.3%
AR (227 £02%) (9.0 £0.2") (233 £0.5") (28.1 £0.4") (9.0 £0") 920 £1.3
. o 4iEE . o
Bk B LS e it 5 [P H RE gt , 21 0 =%
‘/_\‘ W ’ HHs == b
RIRTRD) (229 £0.3") (9.2 +0.1%) ﬁﬁmlﬁi (27.1 £0.3") (9.3 +0.1%) 0.3 £1.3
(21.8+05°)
N s T e R
< 4 b + b . ¢ . b d+1.
(225 £0.3") (9.0 £0.1") (226 £0.1") (26.0 £0.5°) (9.0 £0.2")
HF-PATE BE e LS T A RATREA i JE FT H AEB, 215 92.0 15"
(DH) (23.5 +£0.3") (9.1 £0.1™) (233 £04") (277 £0.5™) (92 +02™) T

T A BN P RER R 22 54 3% (P <0.05) ¢
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Table 2 Aroma compounds and relative content of four kinds of Guire 2 black tea treated with different drying methods (% )

Eine2 W53 # TR D DH H S
1 52— 13,445 Tt 0.33 £0.03" 0.19 +0.06" 0.13 £0.02" 0.20 £0.01"
2 T -3- O M- 1- 0.64 +0.07° 0.87 £0.21"™ 0.92 +0.06" 1.21 £0.12°
3 Z-2- O -1 0.36 +0.04" 0.28 +0.10" 0.08 +0.06" 0.25 £0.34"
4 1E L 0.02 £0.02° - 0.20 £0.01" 0.26 +0.05*
5 2- P 0.60 £0.11° 0.31 +0.09" 0.45 £0.05" 0.51 £0.06"
6 7 H g 3.49 +0.65" 3.29 £0.33" 3.00 £0.31" 4.51 £0.74"
7 : le_al,ﬂla’gf_?LS{J;D;lE—%Z_—slil; g%ﬁﬁ% 0.83 +0.09° 0.67 +0.20° 0.45 +0.25° 0.51 £0.39°
8 I IR 14.84 +0.42" 18.75 +0.65" 17.06 +1.39" 16.78 +1.86™
9 KO 7.29 £0.24" 8.55 +0.63" 8.80 +0.52° 8.64 +0.93"
10 2 ’lzm’%'ji %ﬁ'ﬂ;ﬁiﬁéﬁ 1.18 £0.14° 0.56 +0.27™ 0.89 +0.14* 0.42 +0.14°
11 R AL 0.44 £0.25" 232 +0.73" 475 +2.97° 3.83 £0.25°
12 R AL P 2.60 +0.18" 1.67 +0.48"™ 1.08 +£0.11° 1.87 £0.36"
13 sl 0.35 £0.20™ 0.24 £0.19" 0.41 +0.06* 0.08 +0.08"
14 ) e 0.30 £0.08" 0.51 £0.09" 0.55 £0.17° 0.53 £0.07°
15 5T 0.60 +0.06™ 0.74 +0.12" 0.83 £0.15" 0.45 £0.14"
16 SR 0.88 +0.46" 1.20 £0.13" 1.74 £0.41° 1.09 £0.13"
17 2-HRT 1.64 +0.04" 1.70 +0.40° 1.67 +0.26° 0.96 +0.06"
18 IECUEE 0.85 £0.07° 0.55 £0.33" 0.56 +0.28" 0.34 +0.00"
19 BT 0.12 £0.03" 0.13 £0.16™ 0.24 £0.10° 0.02 +0.03"
20 R 123 £0.11° 0.89 +0.05" 0.79 £0.17" 0.45 +0.10°
21 RO 1.46 £0.21"™ 2.08 £0.29* 1.98 043" 0.91 +0.17°
22 1- & - TH- % -2 I 0.31 £0.06" 1.32 £0.34* 1.22 +£0.19° 1.38 £0.30°
23 A-T -2 S-S -1H-mtg -2 033 £0.18" 0.85 £0.26 1.12 £0.13° -
24 E 0.15 £0.00" 0.10 £0.09" 0.14 +0.13" 0.54 +0.28°
25 B-5% 2 0.48 £0.18° 0.01 +0.01" 0.07 +0.11" 0.08 +0.14"
26 R 0.50 +0.08" 0.57 £0.32" 1.19 £0.40° 1.19 £0.15°
27 TR AR H g 3.33 +0.18" 452 +1.40° 3.49 +0.26° 433 £0.23"
28 B IR 0.38 +0.05° 0.18 +0.17" 0.07 £0.12% -
29 2,6,11- =H 3+ ") 0.43 £0.10" 0.83 =0.19* 0.78 +0.50" 0.07 0.12"
30 2- £ HENK IR 0.33 +0.02° 0.11 0.11" 0.19 £0.07" 0.08 £0.07"
31 2 H gk 0.25 +0.02° 0.04 +0.05" 0.09 +0.08" 0.12 +0.10"
32 2- 2RI 0.30 £0.11" 0.52 £0.09* 0.50 £0.13* 0.49 +0.04"
33 23— AR 0.17 £0.06° 0.38 +0.04" 0.59 +0.09* 0.53 +0.13*
34 N— 2, FEBEHATE Y e 0.28 +0.06" 0.47 +0.08" 0.29 +0.07" 0.46 £0.10°
35 UILiPS] 38.20 +0.87° 30.32 +1.74" 27.87 +1.31° 29.41 £0.33"
36 IR 1.64 +0.08* 1.04 £0.21° 1.91 +0.18° 1.35 £0.43"™

VE A AL AN AL X £ S F, = For A it ) SPSS 10.0 S0 2 ANOVA FBesfi, [l 722 5 0 B LS b

For, BEMEKF P <0.05,

1% DA By A mmmE B D5 A i AR 2 B oK A R HH I
R 2 — R TT O R I AL RN R R
PR LA S 1 - 23— TH - g —2 — F i, 3 S
SRS B T RET AR 76.12% (D) [76.76%
(DH) \74.57% (H) \75.06% (S) , YL B 39 BT A4 Bl
THERR 2 S AT AR B AR A
2.3 PCA &#f

F 4343 M7 ( Principal Component Analysis, PCA)
S — P I Ry R BCR ZUE B 2B RSty
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125, BETE I O HE A B8 850 I 4 15 8 09 Al L, 7EAIG
AESE N, HR AR R E] 0 56 R, PR S I LXK 23T
B 12 ASLEZERE N (485 : D1~ D3 DHI ~ DH3 |, H1 ~
H3 S1~83) i) GC—MS ZHaH il 12 x 36 1956 f4, X
B R BUIA SR FE 5 BE 1L (Pareto scaling, Par) J5 17
FERST TG RS EAn & 1, BIUAE AL 3 A
EST TR 95% B BAGFIX TN, 56 1 .55 2 2 israe 2
BUZ M 69.5% I PEIE B, B Q° =048;451.2.3
RSB BT B 82.2% IR E B, B Q=
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Table 3  Loading matrix of principal components of aroma
HFR FRA— FWRGZ ENS R FRA— FRGZ ERG
TR 0.017 -0.026  -0.354 1- 25— 1H- Mg —2— g -0.197  -0.008 0.155
BT -0.036 0.161 -0.086 2— Z, Tk FL N -0.071  -0.019 0.024
N M-, —5— = H Fe-5- 2 )G F
2. -0.142  -0.141 -0.173 2 T 0.096 0.091 0.163
=85 -0.14 0.142 -0.164 g -0.283 0.340 0.467
2-FIL TR 0.042 0.254 -0.079 - ;Eﬁ;_;__@ﬁ%_ -0.086 0.307 -0.145
2— £ HEI 0.077 0.043 -0.101 W2 0207  -0.112 -0.04
1FE O 0.101 0.123 -0.031 N- Z BB AW W -0.033 -0.027 0.167
e -0.022 0.13 -0.08 2’%’%—5}?3_;5;;:?_@% 0.114 0.113 -0.235
-2 — P54 T 0.079 -0.023 0.01 K A% R H iR -0.066 -0.098 0.341
2— Sk 0.063 -0.03 -0.072 2,3- A HEIH kI -0.12 -0.018  -0.018
RE-3-CE-1-F  -0.106  -0.169 0.029 ey -0383  -0.182 -043
R-2-CH-1-F  0.082 -0.036 0.097 2,6,11- =H3A| 4 -0.034 0.318 0.039
F Ol -0.063 -0.112 -0.044 SR i -0.032 -0.193 0.051
2- P 0.059 -0.073  -0.064 B— 45 2 [ 0.128 -0.044  -0.097
HE 0.134 0.196 -0.018 eI 2T 0.217 -0.164 0.149
B- e 0.098 0.065 -0.054 -5 0.02 0.115 -0.135
2R I 0.005 -0.37 0.163 U I[E[3PS| 0.661 -0.013 -0.045
W2 B -0.052 0.369 -0.025 MY -0.091 -0.046  -0.053
0.49 , Fe /R U e B8 B w5, PO B Sy 455 A543 IE fig 6y 4 I
S WA AE AR A g 2= 51, B’ 1 H 405 DH 4 5= 44 L )

MG T PR R, S 41551 TAS UL, D 4155 2| b L
T4 =% W R DH 215 H 21 115 AT o, S ol " by
U328 5 2L V) R Al S IR 11 [X 4 s As i

BRI T L PCA S 7 b o B Atk BRI A A5, s ks e
J2 W T 4% A A R 35 843 BT R R S R I‘M’EH& - N
Jr ), AT L 3% LA X 3 R4 1 B kA B B T S A S S S P

FBOARTRAZ W BT 32 45 1 18] 19 sk R, fi
REAGRIZ AW BT T B i STk ok, 78
B — S, E (0.661 ) HAT AR Ay TE AR E0H.,
FEAERE (-0.383 ) H AT F R 17 5 BUE 5 55 — F s
IR ZWE(0.369) JFHEEE(0.340) 2,6, 11— = IS
—E(0.318) 3,4- —HR-2 5- —FH-1H-nkg-2—-
fili (0.307 ) HAA By 1E ZR £l , A8 B (-0.37) H.
AR B9 ZR B 268 — E o TP 5 R (0.467) K
R W MR (0.341) B A B K IE &R B, 4L B
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