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Effect of Extrusion Temperature on Characteristic Flavor
Compounds in Pea Flour

GUAN Lina"?, LIU Yanxiang'®", LIU Ming', TAN Bin', SUN Ying*', TIAN Xiaohong', WANG Liping'

(1.Academy of National Food and Strategic Reserves Administration, Beijing 100037, China;
2.Harbin University of Commerce, College of Tourism and Cooking, Harbin 150028, China)

Abstract: In order to explore the effects of extrusion processing on characteristic flavor compounds of pea flour and
improve the flavor quality, in this study, electronic nose(E-nose) and gas chromatography-ion mobility spectrometry(GC-
IMS) were used to investigate the effects of extrusion temperatures (120, 150, 180 “C) on volatile flavor compounds of pea
flour and compared with unextruded pea flour. The flavor differences between samples with different extrusion
temperatures can be evaluated objectively by the electronic nose system. A total of 53 volatile substances in 8 compounds,
including aldehydes, alcohols, ketones, acids, esters, pyrazines, furans and ethers were identified by GC-IMS. The relative
content of alcohols, ketones, acids, esters, ethers decreased, the relative content of pyrazines and furans increased. The
relative content of characteristic beany flavor compounds such as trans-2-octenal, hexanal, 1-octene-3 alcohol, n-hexanol,
I-pentanol, n-butanol and 2-pentylfuran decreased by 23.53%, 33.23%, 50.44%, 88.82%, 77.69%. 84.51%, 26.19%,
respectively and the relative content of 2, 5-dimethylpyrazine, 2-methylpyrazine and 2-furanmethanol with roasted flavor
increased by 16.16, 23.92, and 7.95 times, respectively at the extrusion temperature of 180 “C. Relative odor activity value
(ROAV) showed that n-nonanal, 3-methylbutanal, hexanal, n-octanal, 1-octen-3-ol, heptanal, ethyl acetate,
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n-butyraldehyde, trans-2-octenal, 2-pentylfuran, 2-ethylfuran and n-hexanol were the characteristic flavor compounds of

raw pea flour. Principal component score determined that the flavor of the 180 °C. extruded sample was the best.

Key words: pea flour; extrusion temperature; electronic nose system; gas chromatography-ion mobility spectrometry (GC-

IMS); volatile flavor compounds
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Fig.1 Radar map of volatile odors of pea flour with different
extrusion temperatures
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Fig.2 PCA analysis of pea flour with different extrusion
temperatures for E-nose
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Fig.4 Gas phase ion migration spectrogram of volatile compounds of pea flour
HE: a R B SRy AR 120 °C; e HF R 150 °C; AT HE 180 °C; 4] 6 [n].
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Table 2 Analysis of similarity of volatile compounds of pea flour
FLUE (%) BT FrH120 € FFH150 C FrH180 C
B 100 54 40 3l
#IE120 © 100 78 66
$H150 © 100 79
HFIE180 °C 100
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Fig.5 Effects of extrusion temperature on volatile flavor

compounds of pea flour
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Table 3 Effects of extrusion temperature on volatile single components of pea flour

A (%)

WS fREEE () RS [A] (ms) #FR ST —
M T A FrHE120 ¢ HFEIS0 ¢ HFIEIRO T
9 180.621 1.2848 IE T B, R 1.367£0.020"  0.646+0.081"  0.386+0.069° 0.289+0.024°
16 942.004 1.3323 fz-2- 2T MM . 450 0.374+0.009*  0.358+£0.007*  0.314+0.017"  0.286=0.008"
27 389.247 1.5619 CL¥ B, B 2.847+0.030"  2.624+0.312"  2.014+0.174"  1.901+0.035°
35 717.384 1.1485 e b, AR SR 0.517+0.001¢  1.750+0.049"  1.457+0.034"  1.256+0.013°
36 214.405 1.4057 3-FHAEETRE A A A 0.132£0.012¢  3.663+0.278"  2.654+0.195"  2.082+0.057°
39 715.622 1.4685 SRR R FRERTT 0k 0.086£0.007"  0.506+0.030"  0.425+0.008" 0.322=0.019°
42 614.357 1.3389 Hip¥ ity 0.844£0.013"  1.068+0.101"  0.863+0.058" 0.519+0.025°
43 251.994 1.4198 1 HFF L AL FE 0.042£0.002  0.594+0.055"  0.386+0.040"  0.248+0.011°
47 612.819 1.69358 BEEE IR K il | 4zJE 0.064+0,005°  0.360£0.043" 02110023 0.120=0.010°
58 1074.859 1.4788 1E T WL MRS A 1.6040.054°  2.880+£0.049"  2.907+0.047°  1.961+0.010
59 1076.756 1.9459 IETEE Rk AT ek 0.363£0.040°  0.41320.013™  0.454+0.033*  0.284=0.021°
61 811.889 1.4109 AEERE AR FefchiEek, BEEE 0.425£0.011°  0.81940.035°  0.858+0.045°  0.635+0.023"
62 811.918 1.8247 TEEBE IR WM, RRROIISIE ., SRR 0.11620.007"  0.09320,005°  0.119+0.004°  0.100+0.003°
73 660.968 1.3943 3-HP i LT BRI T, LI 0.107£0.013¢  0.491+0.065°  1.734+0.081"  2.438+0.137°
95 883.49 1.2573 HFE T, B, AR, DI 0.04540.032° 0.635+0.029"  0.748+0.032°  0.769£0.027°
133 154.799 1.2828 FTRE — 0.316£0.004°  1.733£0.113"  1.408+0.105"  1.221+0.094"
s
3 779.017 1.1578 13- B, THEES 0.565+0.010"  0.423+0.013"  0.306+£0.009°  0.2800.003"
5 156.606 1.1102 IEMNEE T 2 R 5.53740.157"  1.458+0,124"  0.729+0.126°  0.522+0.079°
8 116.741 1.0454 2B PR 9.679+0.066"  3.092+0.159°  1.714+0.159°  1.162+0.067"
13 557.136 1.3269 IR PR, B, AR 5.23240.180"  1.858+0.160°  0.728£0.024°  0.507£0.017°
15 199.352 1.1739 5t T I, HE T 1.951£0.101*  0.669+0.025"  0.350+£0.037°  0.249+0.004°
17 199,833 1.365 TR TR TR L FE 1.14940.051"  0.39040,059"  0.089+£0.022°  0.04620.004°
18 557.136 1.6466 IEC BB P, B, AR 1.236+0.014"  0.297+0.038"  0.091+0.006°  0.058+0.004°
21 157.566 1.2529 IEHRE R E LR hra 2.474+0,073"  0.316+0.034"  0.158+0.013°  0.122+0.009°
32 354.489 1.2551 11 AU, L Bl 0.968+0.012°  0.618+0.050° 0.384+0.013° 0.216+0.013"
34 136.177 1.1698 2-H HILE 1 N NIV 3.04740,062"  0.512+0.054°  0.267£0.031°  0.158£0.011°
37 230.092 1.1827 ETHE HIRZS 0.368+0.009"  0.069+0.009"  0.064+0.006" 0.057+0.003"
40 498,783 1.1772 PR TR TR 0.338+0.008™  0.545+0.046"  0.409+0.029"  0.315£0.006°
46 353.049 1.5154 - R Bk AU, L Bl 0.433£0.004"  0.502+0.073"  0.233+0.031"  0.085+0.006°
101 306.996 1.3193 3-HHEETRE s KRR 0.316£0.055°  1.173+0.060°  2.214+0.016"  2.382+0.028°
119 936.526 1.1898 R FfET B TF&S 0.262+0.033"  0.132+0.003°  0.165+0.009™  0.186+0.002"
2t
4 246.902 1.1223 2- 1Kl - 1.340£0.055"  0.322+0.004"  0.330+0.028" 0.378+0.014"
7 244.501 1.3694 2-JGHH SRR R 2.499+0,041"  0.984+0.101"  0.672+£0.081°  0.513+0.036°
23 262.596 1.3589 3- 1R SRl 0.468+0.033"  0.064=£0.016"  0.024+0.006"  0.020+0.007°
29 176.298 1.2464 2-THd K 8.784+0.219"  7.156+0.227" 5.956+0.182° 5.764:0.111°
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g CRERI(E] (s) ZEFEITE] (ms) HF Mg PHTE )
s LRI A (s} affB ] (ms 2 ¥ S Mk
! AR HHE1200C FFEIS0C HFEIS0 T
30 128.268 1.1157 I F e B ~ 13.852+0.631* 9.187+0.715" 6.965+0.735° 7.106+0.304°
33 305.979 1.2486 335 3E-2-T B AR, B AR, WHIERAY  0.52340.008" 0.157£0.032" 0.085+0.017° 0.067+0.005°
38 594.116 1.2643 2-JJE BRI 0.861£0.024° 1.408+0.081" 1.087+0.044" 0.780+0.022°
iES
2 388.111 1.1695 1E T SIS A i o 3.371+0.091* 0.305£0.028" 0.200+0.010% 0.172+0.011°
6 505.683 1.2261 3-FRRETRE s e 1.054+0.019° 0.310£0.037° 0.216£0.008° 0.232+0.008°
26 386.67 1.3858 TR SR i W A 1.0536+0.168" 0.282+0.010° 0.317+0.017" 0.308+0.030"
56 1286.105 1.4098 PR FEI, RlFF Lok, BB TR 0.627+0.040°  0.61140.082" 0.524+0.052° 0.491+0.040"
111 552.73 1.2296 [543 WFE ST W0, TR 0.49440.020° 1.113£0.2007 1.482+0.048" 1.561+0.167"
fi2ks
19 183.022 1.3232 iR ik . KL E 1.128+0.064° 0.217£0.036" 0.080£0.018° 0.041+0.004°
24 502.233 1.2599 =S HREN Z SEHE, Bl S R 0.187+0.005* 0.036:0.001" 0.033+0.005" 0.029:+0.001°
25 486.708 1.2399 AR SR A 0.167+0.006" 0.021+0.003° 0.017+0.003" 0.014+0.001°
Ui =5
31 785.866 1.1778 2.3,5- = ALt [ e ] 0.152+0.007" 0.089+0.003" 0.077£0.003° 0.059+0.003"
109 459.031 1.3943 2-H Stk LAY AT AT 0.078+0.011° 1.51120.041° 1.898+0.007* 1,944+0.017"
118 664.871 1.4942 2,5- AL FEURE TEA: DR 0.163+£0.019°  1.082+0.016° 2.670£0.014" 2.797+0.112"
e
41 727.334 1.2573 2- [ HE ki bl L 3 0.378+0.032"  0.523£0.020° 0.325+0.009" 0.279::0.008°
48 307.42 1.0904 22, HUk g a8 7% g 2L 0.101£0.011" 0.126+0.011° 0.051:0.004° 0.043+0.001°
110 555.707 1.1012 2- Ikl P A, BT i ET 0.300£0.0270 1.97520.030° 2.232+0.030" 2.685+0.052
11 258.185 1.0458 i P A PP FbE 1.348+0.054"  0.551+0.052° 0.344:0.019° 0.275£0.018°

i F P RUR R R Y (R 22, BTGB EARTE AR NS F B0 P22 5 (P<0.05); “ =" FoR AR AL BIPFIE Tk

Fis, 2- P, 2- 5 P Fk-3- 1 A Rkt g, 2- FP BE-3- P,
2- s LRy, 3-F LT RE, AR, 1- T B, O, 1-2
P, SEPE, RS, TN, R, R-2.4-T S . IR, -2.4-
5% IR R -2- TR -2 Ml . Hoh, A9z
BRI F AN B A2 S0 AT B 2= | CE L R
[, IESEME . 1-=E0-3 BE, IECUEE . 1-TEEE, F T,
3PP LR 2-BE A 2- Bk . BRIGEE . 1B
P . 3-FR L T AEAN 2-BEsh, HoA Bt &kt
B HE R T B AR, BEHAET AR nT fE—E FE |-
PR TV T RS 5 5

Y o —foke A ahilRrY A sh b Fn g 3L ny
Fefrpl2o, FLBIE AR, 2 BA 1A . & . e drolih
VETFERIE M . 5 EAbBRS , B ol T S P | 3-
FPRE T ST IR AR RE . BERE AL IE T
M . SRR T S B, AR AT fE SR SR
Head A ik . e . @ By UIVE T, 5 [ RUde gy I A
K A=Ak, —B o AU T S B A ST A2 AR —
FAYEER L G2 B hn, sk E e TR AT R AT
TERUR BT A T, 2305 F Bk &4 A by i &
I, LLBFEANEE, B S A OE T (R B, R
MR ) | R-2-2E (Ig ik . #EF) MO G &2
R R & EEREET R IR A0 TR ARG 3-H AR
SLPNEE (8 - R ) A 2L (B A YRR ) & &
Pt 2 5 S TR E ) T e AT i, o TR 5y AU T

B T A B — e I TR T A k. AT
T FESE A XU B {1 ( 500~20000 pg/kg ) §52 827, 2-14
B, IENEE, OB, IECEE, 5 TR, E T B, 1R
N 3- P 3T A s S X i A A AU IR A s . AN
L TSP XU ) (B A2 IR, 1 - d-3- Mt O 4 . AR
TR, 2-CUREEOR IR | T HOR) I 2L EE AL
{571 e & SO X KR AERGE B —EifEH] . £
B Ha A B, 355 57y v S 4 WS O B SRR,
2- AT ELA K AU O, AEBT R 120, 150 °C
I i . RS S nT AR R S iR E T R
AT =9, o RT BEJE RS 4 i r= 4Pt i
27T T AN PSR S R e, HAER S 0T s A
3%. ZFFHAbER, Wi Ry AR RS R 28
G, BEH IR 120 1 150 °C A 2- R & R s .
P2 245 1k 5 0 e 1 TR S 4 o Ak s T R 4 i e
AR i T A R A T ARSI S AR R, AT T
i, IE T PR 3R 3-FIL TR . ElefRg, 2500
THCPERR MUY, HoAR T T AR ELA O SR R A, i
B 3 S PR R I 198 13608 & By T IR e Y T
T T, LA R s T B i L

5 A e i o Fh A ap R £ 3 AR R . H
P AN, BT IR AT e R R thF
T2 I 1 5 R R (2 e, o 5 ) JIXUBR B IR ARG
s — Fis oh 2 R R AE = IR (560 °C) il il Strecker
it A ST g A i RA e = A= P L i o e RS b i 2
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Table 4 Initial characteristic values and cumulative contribution of principal components

s MG BRI
F.h
' it 7 2 BT (%) 2T (%) Hit T 2 R (%) it # (%)
1 7.382 67.108 67.108 7.382 67.108 67.108
2 3.453 31.391 98.499 3.453 31.391 98.499
3 0.165 1.501 100

Py LS 2-F knfe g | 2,5 FH kR | 2,3.5- —
FLnppwgs, Horp 2-FF BRtk R 2,5~ P Ltk g 1 5 it
Pifi5 I A A4 T g T e 3 R, WY 5 T s AU
5T 4 W Jor Sk e 245 £ A 40— B R I 3 192 4 T b 53
FYRFEAT 2 i, Horpy 280 3Lk el 2 ph P iR 9-F2 3k 1
i FE A 2 ) 5 U N S PSS i L ER b T
T, L E A X AR, i B ] G B I R 21k
g FH S ELA TG A | AR AR E A, HL BT R
R B0 T b R, X S AR A — o k.
PRk FE i ik EL AT 2SRRI, 25T R AR B & ARG
i AP, g5 R AL BE AT e 55 9 00 A A [ XUMEEH 45,
AR U i JE, 45 S e o A P AU 42 i )
AEDG) 7t S k25
2.2.3 Wi AN B U A0 B R s A A R
AU S Y 11 AP )RR S 4 Tk
G, GEHRTR

BEPCREAEAE =1 Ay 478 SRy J2 45, LT
2 AT, ST DTERERIR B0 98.499% (% 4), L
JZ e 11 FpAS - ARAL S P 00 RS o5 8 . VR
ST AR A DAL i R PR R, 25 RN EE 5 Nk 6.

5 ERYHH T e R

Table 5 Principal component load matrix of volatile category

PR LA PCI PC2
IECEE 0.988 ~0.144
1ETEE 0.922 —0.370
1- 1 0,985 0.120

- 4-3- 8 0.997 0.074
3T RE —(.987 —0.154
L 0.945 0.319
Fe-2- 3t 0911 0.403
TR ~0.476 0.877
AT —0.698 0.664
2-HEAR -0.023 0.997
2-18 HEmk 0.423 0.886

6 HEIAEIA G LR G4 B4
Table 6 Comprehensive score and ranking of
volatile flavor quality

HEdh Fl F2 Y&a e
G sk 1.37430 0.25354 1.62783 4
HIE120 C 0.72315 0.90234 1.62549 3
HHE150 C 0.25746 0.73112 0.98858 2
FHIE180 C 0.15156 0.55238 0.70394 1

25 ATHN, BB — sy EELAIE LB, IE TR,
L= | - da-3-5 . CURE RIS -2- Vi o 42, Bl
A — A SR 2 AN BRI 0 5 —
B A LA 2- B | N AN 2408 F ki 1 5R2 i Ay
F. HFE 6 nJ Al A R XU LS 4 B IR SR BT R
180 °C BUTLKIFEES,, 4 0.70394. HUEFFIE 150 C
Wi TRIEE ALl 0.98858, A= Wi Ry R AS BL AU B 43 ()
orferahy 1.62783 . PR, HFEAbBRAT LAy 55 Wi 7
A~ BLRUSE, F55EIRUEE 180 °C, B w2 5y AU & Jo fe 12
2.2.4 Wi SRy Y AR fb S W R e EE S A th
LAV 4544 Gallery Plot Jfif’, i BG% & b A 19 F545
B, A e e . B h R R
PER R, DA (0 i 5, 20 e U e M R o, 41
OERER, Sk BEBS, B b A AT R — R,
FHUCR—AE S0, T, e ac=ig o
2 AERAY, AnlEl 6 s, F5 S aT B s e B
AN [R5 TR 1R b 3R R AU 42 S 21 i
a5k FRIEINT g, ARG E) 138 Fhdg L vEY I, AS
[T TR P S AR AT 25 11 IR0 DX, (] g
oA e [a] AU K3l A Xl A A= 39 A9 Y 4RIk e
X sk, =2 AFEIE T RZ . E T e 28 k. 3-I 5k
Tl 2-1H . 3-rl L 2- R IR A 1o -3
IEREE, IENBE B8R, 0, IECV B, IEC e 3
R, B TEE, BT o Rk, Ol R-2--EEE. IE
T, ORME . —ANEHIR AR, S AR LM
FUFHTY IR SL5E . B XL RETE 120 C FRARIE X
B, T RIS | ISR SE, AN 1- W, 2-
I, 2-CL I, 1 A JEHEE , 3-H LT
W, E T, AP B PEE . NRE . Pl IR
A, 2-BF0 . 2-T 06 . PR, 3-F -2 T . 2,3,5-=
FR Lt | 2- ) Bk A 2- 2L 5Lk . C KR
HE 150 °C $IEIE X Y, iZ 5o b Gt dE =
B2 . IETME . IE T R, IEFREMIEF B R
A, D KB EFE 180 °C FRAFIEIX R, 24514
JRALEG 3-FH B AL TN | A8 LW, 3-H LT, ik
e . 2-IWCHRg HH B | R | 2,5- W RNk | DR,
FPER ARG L AT RREAS AT i U S A
2- T fi ., PR AN 2,3,5- = H RENR I, Bl R i B T
P B TR . A [R5 HE 5 A B w7 R i =2
1 AU B AR L, (H e 5 /N BT 22 55, EBsr A L
Py R WA IR BE T s kg, 3-FR ALY L A
ZLME, 3-FR LT, 2-FH Ln g AN 2- i A, A
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Fig.6  Gallery plot diagram of volatile organic compounds of pea flour

T R i S AR AU
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DR R MEIT AT 12 b, STEREE th BNy I 2
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M, ZERZMAR. 15 T, JL-2-2E1E0E . 2-I Lk, 2-
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Fig . 3-F03k-2- T [l e 3-FP TS . 21 g Y s
FHE 2, B AR i 5 gy AL B A T B 0 A& A 7E
(0.1 =ROAV<1) ., 5S4 Gt b, A a5 iR R
AR B A5 Ay, AR UM 23 R AN TR R s AT
AN[EL SR 120 °C 8 AR AU S mig g Ry 1k
HWAT 6 T, TUHREE fi KB/ SRy 3-H LT |
TETEEE . IRl OB, 1-250-3-B5, B, BAMET
[, 2R MG, J2-2-SE0ME . 2-1I03kmkipg , e, 2-2.
SLCIR | S 205 . 2-HF BENH S R 210 mag HE IRl s AL
MR ELAR SRSV, Heorb 2- 7 Renh gz HLAT i L
W, 2-10 g HH S EL AT SR L AR L T A A R
ro BYRIEE 150 °C i), SCRPERRY) o 7 Fh, 42
FrHIREE 120 °C 38 2L X AU (1 5T ik 14 i, W5
Wi AR A A Y EHODY FMe; S AME THEE . LR AHE.
JZ-2-2E 1 | 2-0 kg R, 2-2, 3k, 2-F
FENPEIE T 21k g P P61 AR 5 AU ELAT T B2 i i A
FH . BrREIREE 180 °C i mfy Hh S XU 42 S F1 %)
RS EAE % & e e G SHEFHEIRE 150 <C
AL Z5G 07T, L85 TEANTE, B vhoAs ) XU TE A

P00 TR BERRAIC, 52 B0 F R i A6 S i ok EE R
A ) SR AU BN A T, 3-H R TR,
W IESERE . 1 -oE0s-3-BE . RS . ZARME . 15 T/E.
FZ -2 1 | 2-D RE g | 2- 2, R A IE O 5 3-
FHL T8, IE T8, IE S, O, 120 0a-3-, B
P I 2 457 PR A RPN XU A b S 2 B, EL
JR-2-SEAT0E . 2~ B0k | HE . 2-Z BEnkg , 2-F
LN I 2-n g PP o G AL i EL A TR A 4l 0
YEH.
3 4ig

FF i T SRR IAE A PCA 1 LDA EiE, ]
TP AN FIET RIS T B s i AR 22 5. BT
GC-IMS, U s oz e | W5, [, AR . iR . Nk, ok
Mg AR L S8 8 Ml 53 Fhig P o . &4 %
AL, BEE IS PRI BRIS . BEISH I ORI,
RIS | nHgE S A B, PSS SRR, H R E
MR B TH R HT RS . BYIEIREE 180 °C B, B sty
AR BRI &8, [ -2- s, OB, 1-F 4 -
3L, OB, -, O TR 2- R mE Y o i
S5 5 BE AR T 23.53%. 33.23%. 50.44%. 88.82%.
77.69%. 84.51%. 26.19%; HLA45 4518 T bR Ay 2-H &
MEEE | 2,5 FH LNtk e 1 2-1c g B s, H 5k 40 S 4
T 16.16 1% . 23.92 1. 7.95 % . &4H E IS5
T SE BT L EE 180 ¢, Wi oy UM & R e fE . Fh
ROAV 45 5L HH , A= i o 0% S 8l XUk ) [T A0 45 1E T
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Table 7 Effects of extrusion temperature on volatile flavor components ROAV value of pea flour

. o O ROAVI{E
e i AR (ngke) KTk FrHE120 © FHIE1S0 °C FFHE180 €
1 Fe B 250 1.305 0.041 0.022 0.019
2 IETHE 500 0.046 0.001 0.001 0.001
3 1- g 4000 0.015 0.001 0.001 0.001
4 1--4-3-BF 1 35224 2310 2.306 2.690
5 3L R 170 0.116 0.038 0.098 0.135
6 LBE 100000 0.006 0.000 0.000 0.000
7 E 86 0.190 0.008 0.014 0.021
8 CLE 45 39.443 3.184 3.373 4,058
9 FL-2- SR 3 7.772 0.652 0.789 0916
10 I 20 0.131 0.162 0.145 0.119
11 e 0.7 37.852 6.388 9.237 8.714
12 IETHE 9 9.470 0.392 0.323 0.308
13 AR 350 0.092 0.027 0.031 0.034
14 3-FAETRE 0.2 41.147 100 100 100
15 Lt 3 17.539 1.944 2.168 1.662
16 I 1 100 15.725 21.907 18.838
17 2, 4 0.701 0.867 1.409 1.847
18 3-FAET g 130 0.505 0.013 0.013 0.017
19 i TR 240 0.876 0.007 0.006 0.007
20 Wi 3000 0.013 0.001 0.002 0.002
21 1% 3000 0.010 0.002 0.004 0.005
22 2- Tl 2800 0.030 0.001 0.001 0.001
23 3-Fedk-2- T 55 0.593 0.016 0.012 0.012
24 2-Tfiil 50000 0.011 0.001 0.001 0.001
25 LG 5 14.065 0237 0.121 0.079
26 2-TE I g 6 3.928 0.476 0.408 0.447
27 2-Z Kk 23 2.738 0.299 0.167 0.180
28 2 40 0.468 0.270 0.420 0.645
29 2,3,5- < HlEEnt g 400 0.024 0.001 0.001 0.001
30 2-FH B ks 80 0.061 0.103 0.179 0.233
31 2,5- ALt 1800 0.006 0.003 0.011 0.015

WG, BRI AT FL B PEAS 7635, HLRE £ (4] 5]
HOFE AN B A S R A B, 6 B B L A I
AFAERRAE S Pb (E S 2E—2P 5T
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