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Study on quality improving in flavor of finished summer green

tea by dry-heat post-treatment
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WGBS 3.5 F 2B 5,6 A L E T KGR YW
EHAGERAGERTERE . RLB S ARAFHRE AT A RER
FUAREREHG 2-E R Ak Fe 1-C R -2-F B & 5 K
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Abstract: Taking the finished summer green tea as the raw material,
the single factor and orthogonal experiment were conducted by using
dry-heat post-treatment to study the optimum technological
parameter and effect of the optimum technical on the flavor of sum-
mer green tea. The results showed that: dry-heat post-treatment had
a significant effect on improving the flavor quality of summer green
tea. The optimum technicals were as followed: temperature 55 °C,
water content of unprocessed tea 9% and time 6 h. Sensory of the
processed summer green tea showed aging taste disappeared, bitter-
ness decreased and become mellow. In taste composition, the content
of total amino acids and sweet amino acids were significantly in-

creased, while bitter amino acids were significantly decreased (P<C
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0.05). The content of NETC, EC and CG were significantly in-
creased, while TP, total catechins, ETC, CAI and CAF were signif-
icantly decreased (P<C0.05). In aroma components, aging smell main
aroma substance included 1-pentene-3-alcohol, 2, 4-heptyl diene
formaldehyde, 3, 5-symplectic diene-2-ketone, 5, 6-epoxy-p-ionone
decreased sharply. Sweet and fragrant fruit smell substance included
benzyl alcohol, phenethyl alcohol, beta ring citral, geranyl acetone
besides baking smell substance including 2-amyl furan, 1-ethyl-2-for-
myl pyrrole and so on increased sharply.
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CEA R N IERIAR bR R IR 22 43 07 45 & T 22 43 B A% W o A
LTS8
1.3.5  THIGAIMCRITAYN HEELZSHHFT 3 KE
SR LU g 0 B, LURRCE 255 15 20 S AL B S TF
FEbR % T 5 Ab 0 B ZR 2 2 XU il BT R SO AT 4R
WA
1.3.6 BEW PR @ 4 ZIEE R HEBH DA GB/T
23776-—2009 31755 15 8 PP , P4 b vfiE DL % 1.,
1.3.7  HALAE bR

(1) K4y 4% GB/T 8304—2002 $i47 .

(2) KEHY & GB/T 83052002 $h47.,
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Table 1 Sensory evaluation standards of green tea
25 T e TR AU
90~99 Al FREE RS i & W] [ RSN o N P 1 N TS S
80~89 ALk KLk, EImiE I o3 B R kN T L i T 9L R JEE | i R
T0~79 WEM PR KSR RET RELTRAR S VRN Al R o K i BRI R
60~69 B LRI W BB L WS PR AR TR RIR R R S
CmE 10% 0% 0% 0%
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1.3.8  Hudmabr 50 B R A SPSS 17.0 B4 ik 17 5231 £33 FTRAERLEBETRBRARZRRER
S3AT . LA P<<0.05 #1255 B 3 45 AR P 8 = i 22 Table 3 Results of the orthogonal test for dry-heat
IR, post-treatment
2 500 EZ A B AXB C  AXC BXC W4
2.1 FHRELHBEIZSHEHRKL 1 1 1 1 1 1 1 88.2740.96
B RIS R R, T IS A B E E R A KU 21 2 2 2 2 2 89.97+1.12
JRACRB A LS B [ Dy - AL FRE ] 4~6 h Ak FEHT A% 301 3 3 3 3 3 91.0040.92
MK 3 6% ~10% Ab BEIEE 55~95 °C, FEUL LAl vk A 1 1 4 4 4 4 4 92.8340.80
Los (5P IEZZRAATIE IR (W3R 2) il g Iy WL 3. 5 1 5 5 5 5 5 91.60%1.11
HE 3 LA B CALFIA LR A5 e o 92.83 4 6 2 1 2 3 4 5 91.23+1.01
G BT R L2468 ABC L BIREE 55 °C 7 2 2 3 4 5 1 90.57+0.51
KAy 9% Bt 6 h, Hk ok A B Cs 8 2 3 4 5 1 2 89.7340.74
3 4 AT R ) R #4045 TR 3 R 3 58 B AR R IR 9 2 4 5 1 2 3 89.8740.95
B 45 3 AT 9 35 B 0 (P<C0.05) . 52 Wi K/ 9 A Gt o 2 5 1 2 3 4 88.33+1.53
BE) = AX B 557K 5 1 32 AR D = A C R BE 5 I [F] 13 1 3 5 2 4 89.1040.78
W22 HAE D >BX COK 4 5 B Al 9 38 HAEAD >BOK 43) > 12 5 9 4 1 5 5 90.47-0.85
CCfIED B A BSE M dR K, B AX B HI AXC [ 5 mi35 k T PP s . ) | ) £9.30L1.99
B.C K BXC,HULHERE N FEHWFEE., K 3 HiE s , . 5 ; ) 96,63 162
A3 AR AR TR (55 C) Ab B A IR R AR T )
15 3 5 2 4 1 3 85.23+2.68
HE X R IR (95 °C o TG Al IR 3R 45 K P ] 22 5 R K 2 I A X
I TR R . SRR S 0 L8 e
OO TS Y EE W R At L 2 0 P b r e
A7 2 XU R g B 2 R oo b E e B0
B2 3 RS AT BT S Ra >R =R e 19 4 4 2 5 3 1 80.70+1.11
Ruc™>Ru™R e o 4 B 3 0050 45 5 5 0 1 K /Ny A 2000 s 2 BR20E L
AXB>AXC>BXC>B>C, 57 24 B2 8.l Tk 21 5 1 5 4 3 2 80.47+1.36
HEAEAME . N FEEHNZE ALK, >K, >K, > 22 5 2 1 5 4 3 79.93+1.01
K,>K. JFBLESE Al A B Z ISk ik AXB 23 5 3 2 1 5 4 81.2041.71
A B (L 5) K1 AXC H AC,, Ho g ik sl 2, /] A E 24 5 4 3 2 1 5 79.23+0.71
. E . T HUE b PR T A KUK BT BT 2 25 5 5 4 3 2 1 78.80+0.53
4145 AVBCo L 5 B %A 45 5L b 90.53487.334 85.032 86.202 85.402 85.328
2.2 FTHEABYEZFTFFXKREHNHR ks 89.946 87.388 85.666 87.086 86.148 85.800
2,21 SCHFEERERRMA KGN HER6 M EE ky;  88.146 86.846 86.420 86.732 86.194 86.926
BRBETHIREH, F R R LR A5 508 B F 1 (P< k. 84.10085.852 88.086 86.420 87.098 87.492
0.05), 73 H B T 23.79%,22.89%6,17.6 %, TR (A 1553 ks 79.926 85.232 87.448 86.212 87.720 87.106
A (P>0.05), 1 (543 52 kb (P<<0.05) . /& R 10.608 2.156 3.054 0.884 2.228 2.164
R BRIy T A @5 RS O Bt R R A A9 IR RR &
#2 EXRBEARKAEER x4 OFEIWR
Table 2 Factors and levels of orthogonal test Table 4 Variance analysis of the orthogonal test
K AREE/C Bk % AXB CHEE/h AXC BXC R TS5 AmE ¥J5 F P
1 55 6 5 A 1203.908 4 300.977 128.455  0.000
9 65 7 50 B 33.406 4 8.351  3.564  0.011
3 75 8 55 C 11.165 4 2791 1191 0.324
4 85 9 6.0 AB 70.315 1 70.315  30.010  0.000
5 95 10 6.5 AC 51.095 1 51.095  21.807  0.000
tOARTARURR R 10 ke BRI MBS IR RS et T LA S
B FRES T 5 min Jg TG R 22 138.240 59 2.343
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Table 5 Interaction of temperature and moisture content SRR 2 S 5 R T S | 0 T VA VR 55 T R A AL
TS L BT A B A e A o A B
BOK M N = e ey
o R TSR TR Rl B K TS 54O
1 87.270  91.230  89.100  88.600  80.470 2.2.2 KCPRRTIE BRI OB AT BRORIER IR L
s so st sodr0 sson0 noes I SO0 0L R T AT SR SR L T
L R A g iy 75 A T A K
3 91.000 89.730 89.300 83.000 81.200 %%Eg%ifﬁaﬁﬁﬁﬂj,\j:m%lﬂﬁﬂzf/‘il'éli‘ti
ISR L 5 B A0 0 B R A b ) e A AR T B, A
4 92.830 89.870 86.630 80.700 79.230 . N . o
KEZHmETEMM REEFILERKE FRER(EGCO) L &
5 91.600  88.330  85.230  82.200  78.800 N B A L
WR AERSHEEREF ARTTH.EEZGgRETHE
®6 TRARLENREZEZFHNRBRESR
Table 6 Sensory quality of summer green tea before and after the dry-heat post-treatment
AHE 1% vt TR Wk LERa oY
. VRGN B 4] 5 Rk VAT R R
JE KL 78.634+0.47"
8.9740.06 9.1340.06 30.2740.23" 30.27+0.230
) s 95 e 2t i pE i A ik it JE 5 fief 98
Ak A 92.47+0.32°
8.87+0.12 8.93+0.06" 37.474+0.23% 37.20+0.40%

T FEFIEAE F R A F SRR R 25 7 B 3 (P<<0.05)

KT FTHRELBWEESREEZNLKRSEE

Table 7 The taste components content of summer green tea before and after the dry-heat post-treatment

- K KEW/ BHR/ — AL o ik / egE a/  MGFED/ MR EE/
2R 2N

W/ % % % /% % (mgeg ') (mgeg ') (mgeg )
JEAE 45.3840.80 30.527£0.39 4.1140.02* 7.4340.12 5.59%+0.09 4.247£0.04 2.2340.03* 0.84+0.04* 3.08+0.07%
REFRFE  46.3340.64 30.78+0.61 4.1840.03> 7.3540.18 5.63+0.16 4.15%0.06 2.1540.03> 0.754+0.01> 2.90+0.03"

T BB AR A )RR R 28 57 3 (P<C0.05) .

Ab PR R LR N (P<C0.05) s /K IE W) L2 Sy A it
R I 7 100 5 N T 2 L W AT O 2D SRR A B AR
TRV 5 25 R — B UL T AV AL B R T O B R A R 4
e — A P B ) IR 1 A b 3k A AR M8 45 B G X A% AL 4 T AR
IR 5 A TTT B0 35 G KR i T

2.2.3 ACFATE AR AL I BT R R R AN B
TE R B 2 — o S RS I R AR A AR
Scharbert %R 5 2% I o o 3 R 41 4 19 S R R R T,
225 H E R AR IR RN AR 2Rk, RAH R
ME R E R HEAR. 5. ZER. AR MEN
SR IR L L P 2 G R Y SR 5 A% 17 G K Y G
JE 5 TE AR G 5 T A 1 AR R 00 B L R AR T, X
FECUHEIT R AR R R R A E R AR S R
A5 IR o PR AS 3 v T R A R R O e I S R
PG A3 M X BAIG  1 IE S R 1  wRARRE R HL A S 2kt
B DRI 5% DD AR OG . Pl R 8 T Ak 3 AR R DR 34 A
21 B[R] Z AR 2 43 o b 2 DA SRR 2 & dmc i - 43 3 o 8
T 56.46 %0 1 56.23 Y0 5 b FHEAE 5 JE A v R S0 R L R
HA s 2R /&R N &R B B (P<C0.05) , 43 71| 1
T 6.29%,40.00% ,20.69 %, 14,29 % ; 1 bR & 3k B2 A i R
Fodl 43 5 SR 5 R A0 40 2 IR B 35 0 /b (P<C0.05) , 43
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Wb T 7.35%,16.67% ,14.29% ,5.88 % 5 ff Ik 2 L R WK AT U
M HIEREER(P>0.05), BE L F Bk Ab B AL 75 I R
UK 5% TR I AL A IR W T R iE— 2B L A
PR (1) St R M B B X RS R B — B Y,

2.2.4 AT ILARA MBS ILEREXZH
R B A RS & B CALLETC.EGCG, & & F L
FEEGO KEFILFEREKE FRE(GCE)  RILFEEK
B F BRI (ECG) 5 4 4% g bR w7 12 0k 2 IEAH G, 5 Sl L 1 %
BRI MEEFILEZE GO LK E O ..CG S5l E
SIEAHIE, WIMERE R G R E BT SRY RZ — A B K
B AH AL EGCG By bk » B B B s X EGCG 7 bk
10 42 05 1B PR3, . A3 P %25 BF 98 A R, 07 9 EGCG il
A 5 R Tl R A A T R R A R RN L R R EGCG
TR B R R AR SR AN VORI SR B, MR O AT H A
FRATIE A, NETC K H & 415 & 5354 Frag m, 1
i GC.FEILEEE (EO) M NETC &2 1 i (P<C0.05) , 4> 5] 44
T 28.57%,7.79%,6.11% ; ETC,EGCG, ECG W& 4 W b,
CG WA i H ¥ 6 8 3% 22 5 (P>0.05); JLZK & BB AT
Wb CAT R RET 10.96 %, Wi mE B + 1 2 JL 2% £ g 45 3 Jn
i B+ LA E kA kb . b, R B R B T Ik
Wep AU T R 5 T 8 £ XU DR AR A
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Table 8 Amino acid composition content of summer green Table 9 Catechin composition content of summer green tea
tea before and after the dry-heat post-treatment before and after the dry-heat post-treatment %
mg/g P
ILER A5 - -
T SRR Ab BRFR
AL A5y R
SRR Ab AR BETILEER 0.2140.01" 0.2740.01%
REAR fief R 2.0640.01 2.0340.03 REETILEFE 2.7940.06 2.8840.01
HAMR i 15K 2.72740.01 2.694-0.11 LA #F 0.1640.00 0.1940.01
EEEAY .7 5 ff I B IE A 5% 0.0974-0.01 0.1040.01 FKILEHR 0.7740.01" 0.8340.00%
L R LR RBE TR B T IR 6.14+0.27 5.8240.11
i R ) 0.02-0.01 0.0140.00 . L
5ok 5 OE A BETILAREE TRIE 0.984-0.10 0.984-0.01
2 5 R S 0.7940.04 0.8240.01 FILKRR W T TFRAR 1.38-0.10 1.3040.00
HEm itk 0.0440.01>  0.0740.02° LR EE TR 0.164-0.01 0.1740.01
i 2 R bR 0.2574-0.02 0.2840.01 I FE R 12.58+0.14 12.44+0.06
AR ok 0.2940.01"  0.3540.01% faj B LR R BAE 3.93+0.01° 4.17-+0.00*
[BE: LS 0.2840.00"  0.32-40.01% P LA % B At 8.65+0.47 8.26+0.12
4 R ok 0.5140.00°  0.48=+0.00" [P 3 SRS F 11.31 10.07
RILE M R 0.124+0.00*  0.10+0.01" - R LR R 7.41 7.63
S Bk 0.2120.01*  0.182£0.00" ik + P R LR R 12.14 11.73
it S iR FUS 0.2520.00 0.2340.00 T FEATEE AR R B8 25 5 B 3 (P<T0.05) , s & m
RNAR ik 0.2740.00 0.26+0.01 PR VN T
Aame IO-BAE000IBTORO0.00 gty e SR P K A 6 2T A X B R
N -
R RO 5 5 0.1940.00 0.2040.01 R
LES L7 5 5 3 AR U UK ) 3L, AR R 9 i
e s iR PR fHAWRE 0.0640.01 0.04+0.00 I 03 45 2 T A5 b B 75 S R P K R A AE 4 HL ) B 4
B S R ik 1.704+0.01 1.7140.02 SR R R, HPhEMFE AREHRFAR. KL
PR B TR 0.331£0.02  0.31£0.00 W - PRAT AR IRE | At Ik T i 46 O S 30, S 6 A% B 1Y 2-1E )R
yREETR — 0.320.01 0.31+0.01 FEE R 1 1- 2 - 2- FF T b g 5 98 5 ) S S B T R ) A A
) HRENRE R E AR B-J5 A I A5 AR WA I/ o 25 B AL 43 & 8 1 398 el A
2R . 2.54%0.01  2.5740.01 . . . 3 5
1EHIE AL PR LY R A B R B R OB B AL BB - T
5 FHE bR 4 2 ] -4 K1 ) 2R H R L p- BT A I L R R R - R -
AR 29.81£0.10  29.8640.20 ) o - J
ST E AR B SOMERENEEFIN 0 BRE L2 EEFERENE R
GRS AL TR 5 2 % B R 5O fE X G EFERGRRN EEFN S B 7, RPTIE
W e 1880.00 1.8220.12 b B R AT AR S 2 B LT B A TR
Mk EER 5SX A% 2 E 401
. : 1.654+0.01"  1.84+0.02
Wit % 2ol —
WOk R 5K W kR E I oAb
. 1.36£0.01*  1.2640.00" &1 250
B AH & *;?I £
<= O

T AT B AR A [ T R 2R 22 5 3 (P<C0.05)

2.2.5 OIERETSE ARSI LB AN R R WA
B AR 2 — . i1 % 10 TR0, Ab B AR R R LA T Y
50 FOAH R] 9 B SO 43 B9 AT T 2 L TR S L THE 28 L U 26
MAEAL A ELE D, B8 B RESED BRI
13T 2, 4- B TR L3, 53¢ -2 .5, 6- B 4
SN GRGERRN FEY R, EEGRE TRFLHR,
R 4 R EE Y TR B SRR 2R 20 8 43 S
A T715.38%.50.28%,21.09%,12.15%,17.39 % . J&H | 3%

—_
=4
T

@ @ﬁ‘@f@f ’75“\’\1{;@ *?j\%)@%\
’f}%

Types of Aroma
Bl &BHfFRHEGEALA;FEEZLMTEE

Figure 1 The classes of aroma components and their

relative contents of summer green tea before and

after the dry-heat post-treatment
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Table 10  Aroma components content of summer green tea before and after the dry-heat post-treatment
%
LA B UL
JRRE Jub T RE
1-J% M -3- 8t Rk 0.39 0.33
3-CMi-1-i HES G 0.45 0.50
1= Js-3- i Ve 9505 i R R 0.91 0.92
LA 5 A TR i D) R AT AL R A 0.99 0.99
B R WH ARE 6.29 5.31
o i WAL & 1.42 0.96
it 0 A AR EF AT 4.31 4.06
T i B o IR R 0 #4544 B 7.65 6.65
A R A NG K R IR 2.83 3.62
T FROR M BO A 22 M0 3 3 L v Al 2.32 2.56
AL AL KRELEHEKREER 4.89 3.69
a- TGN R AU I T 0.67 0.68
RS it — 5.26 6.32
T AE MEEER 0.88 0.83
S22, A= AR RS 1.77 0.88
e i 107 SR R B LR B 1 AR 0.98 0.97
4 AR 3.05 4.06
BERFT IR E AR 7 152 5 Bk 2.61 4.10
LT AL TE KR 20k Tk Aok 2.24 2.46
2,2,6-=H B3 C e il — 0.94 0.97
2,3-% i S 0.33 0.36
6- F -5 B 47 -2- T TK SR B 3 0.79 0.88
3. 5-¢ ZJf-2-T Rk 1.48 1.15
B -3 5-3 ZH-2-T PR AR 1.27 1.02
7 M L P HERE ARE 1.94 2.37
BEE BT WE ARE 6.93 7.24
-3 i A Z I e R 09 4 A 2.61 2.77
5. 6-FH-p-2E T Rk 1.81 1.59
-1 #-3-C Wl VR 0.45 0.40
-2 R -3~ s P HE T RE 3.03 2.80
2- B % R P i HEVHERE 4,05 6.51
7K A7 R W iR ES RS 3.79 3.01
S i 12 H HH RE A 0.34 0.36
AU B P T FRE A 2R KAk 1.83 1.81
H M KT B i K R A 0.41 0.40
ERR B T BN I R R 1.02 1.23
[2-p-% Wy P AN 0.22 0.18
I5i-p-2% ) 4 PN R 1.15 0.94
a-BE AR BRIRMEARES 0.63 0.62
BT &M PN 1.06 0.92
R -p-1 Je i PR N T 0.72 1.04
o-HLFA I TR WS AT 2 AT 1Y R AE 0.93 1.07
2-1F J3 Jk kg OERE 1.61 1.72
2~ Tk Fk-1- R Bk it ngs IR IR AT 1.40 1.55
—H B 15 B 2 LA 0.50 0.45
KNk FEAURI A R 0.79 0.83
-LMFEAL -3 - O — 1.53 1.22
KL AR IR R P SR 0.92 0.76
L-E i — 0.62 0.52
1,1,6-=H &-1,2- =5 (b2 — 4.98 3.52




EEE 12 o

2 - T A A P B R 2k 2% XU Bl I

3 i

R H T #R A PR i TE S I A A R AL BT
&R TE T A A B B 2 A A 2R A KR B R T A2 R
FISEPRROR . AR R T PG b 036 B 2 dh 2R 25 XU
il AR o T 8 2 800 Ak BRI BE 55 °C | Ak BRI A K S
926 Ab BHIF] 6.0 h. 240 S 9 B ZR SR AR PR AR A 25 L v i
W DR 55+ 25 B R A i A R A 1 XU R A 2 W] T A
Jei Ak B BE AT A0 A e B B 2 2 Y XL B X 2 B R AR
P AR R R A RO . A B R, T
RO O3 73 B W 08 A 2% R W T R T o R T B
B 00 2K T AN BB — B R . TR TR 4R e AL
WA ify 59 BT T ST S B PR 6 B 2 10 S AR A f gk —

Sk

(1] Figat, o, MaEl, %, gt P a5k m K 3% = 25 k3
AROID. AR g2, 2014, 36(4): 5-6.

[2] # AL, akvss, Rk, . m ARG A f AR B 5]].
MR AR M K 2 24l . H AR, 2009, 35(5): 561- 564,

(3] BAAE. FEFES, FRMTE . . A () fof o 3o Al A B 32 B 2% 7 /<
BRI, 2SR, 2010, 30(5): 384-392,

(4] 4B FHF, B AR . ARG, & RE AN E BG5S R K
PR G BREm L)]. ZS AR %, 2016, 36(1) . 18-26.

[5] BAe, 2B, kM. . HURE B A o IR S 2% 4 bk o ol 3 3%
BIWFEL]]. 280k, 2010, 36(1); 21-25.

[6] Bk, RA L. SRR 42 vk b R A W52 [0 ). Ll el 2R
P, 1995(4) ; 57-59.

(7] WA, A3, BHEd. 2. o 3078 o 3 28 A 1k o 28 1k
Ho TR gE RO, ZEn Rk, 2015, 35(3): 203-208.
[8] skt FEFEMY, WIS, . HLRE A IO BBk 4 2% 45 400 TR 1 3

)], B E SR, 2010, 10(6) : 94-100.
LOT BBk AR, ARIBAN, WRH AT, A5, HERT IR BE XS JL 0 # 5t Rl 1 g 2% A
i R 1], Zet R, 2014(1) ¢ 9-20.

L1070 K Mg, ABAETE . wlJ9 2%, ok T 2% B A5 & 2 1k
B )], 4 g R bR R 2 2 . B ARBE 2 IL. 2013, 42
(6): 584-588.

L1 s AR, 28 o iy T $ORR S e LT ). 2R i@ 4. 1989(3) .

8-13.

[12] CHE Jiang-lv. Effects of dry heat on germination and storability
of Luffa cylindrical[J]. Journal of Southern Agriculture, 2011,
173(s 3/4): 355-359.

(18] ZRfe#Be. HIZE#IM]. dbat. pEAR A ARAE, 1989 344.

[14] BRI 28 LR ARIMI. Jeat: P EAROl A, 1997,

[15] R0, MEJEMe . Ui, 2. HPLC Kl 40 B o i 48 4% i B 4 3k
B[], 2R, 2001, 21(2); 134-136.

[16] 274, Bibh, PRit, 5. 4 3 3h 0% [ A OAE 0% 4 BT 5 0
KAWL ' TR, 2013, 34(20): 156-162.

(17] sE e &, A8 AR A 2 LM db 5t o [ Rl i jit A
2003 451.

[18] SCHARBERT S, HOFMANN T. Molecular Definition of Black
Tea Taste by Means of Quantitative Studies, Taste Reconstitu-
tion, and Omission Experiments[]]. Journal of Agricultural
and Food Chemistry, 2005, 53(13): 5 377-5 384.

[19] SCHARBERT S, HOLZMANN N, HOFMANN T. Identifica-
tion of the astringency taste compounds in black tea infusions
by combining instrumental analysis and human bioresponse[ J].
Journal of Agricultural and Food Chemistry, 2004, 52(11).
3 498-3 508.

[20] XUy - ABAR R, FFZE0E S5, 2% Wk e Ak B L 5 4k 27 43 1Y
MIRAEDFFELT ], b R 2 4, 2014, 14(12): 173-181.

[21] XUFE, byfst, ARG . 55, LR E VR E il iR 23 A7 M HAL 27 153
AR HERESE LT ], T E AR 2@ R, 2014(24) « 40-46.

[22] Ha MG . X AfAe. BT A8 o R AL 23 92 BT iy B R AR [T . &%
MREE, 1987(2) ., 7-12.

(23] AR 3T, 22K, BRIEAT, . G2 LR L5 4 53 v iR sk AR R 1k
[ 53 b B e R R W PR e i R L)L 28 RRAE L 2010, 30(5) .
75-82.

[24] BAANTE. PRI Joh AL R m d B L) ] R
TR, 1993(2) . 30-33.

[25] B0, WO, XBMR, . J T RRASHRAE & R4 1 4 5%
WA FBR 2 %2 H ket LI R MR, 2015 (6) .
583-588.

(267 FLAER , XIAEZE, mMETE. 150 AE A% B S A0 0 15 R 33 356 T 43
s PHBRE A [T, Ak, 2012(12) : 185-189.

(270 W, ML SC, R, S S B R SO A R AE T 5T
LI Z8MBl4, 2009, 29(5) . 385-394.,

(E#% 169 W)

(3] &M, B, Mz, WG F AR 0 R & a3k
WAL A T]. R 414E T, 2005, 22(10) ; 766-769.

(4] BE B, WAL 52w 204 Wik I o (48 B0y 8 5 45 10 %
[J]. W4k 1, 2007, 24(7): 667-670.

(5] XI5, WER. T, % 085 5210 2 W 4 Bk 52
[J]. th®Z4, 2015, 46(6); 808-811.

[6] WHEM, watile, STk, KL B AR 2 28 S 52 5 21 5 45
LI, ffg el T A2 22 Be 223 . 2012, 25(1); 44-47.

(7] 3kEH, MET, BN, 2. BE KL MMM BRI T 2
LebtE AT IR L], &SP, 2016, 32(7): 146-151.
[8] W Tk, Bk, 1B& L AR B otk 50 RAF e ], b st

e, 2007, 26(4): 93-96.

[9] kT, M A, 4. o B 200k 4l B 48 1T 20 06 1k B 34
AAE TR, &5 5P, 2016, 32(6): 164-167, 219.
[10] AE . REBSE ., T, 5. 75 Dbl B3R B B i 2k 205 T

2T B S HLR . 2016, 32(1): 172-174.

L1017 SR A, S S, S5 B D40 B 42 IORE 2 T 22 1A 7% 1
IR LW II]. &5 5L M. 2016, 32 (1) 158-
161, 178.

[12] #8400, MRAT . IhEZE, 4. -G R 1 W 8 A5 o 45 2 0 7
HERBFELT]. PRk, 2008, 29(12); 555-558.

[13] xlEe, . VLB 7 & 2 0 i 3 DL Rt SR e
W) ). & ah LAk R, 2005, 26(3): 67-69.

(147 FS7LT. A 25 £ BEFR U T 4 1 vh i 0 S e P i SE 3 wF o [ .
o SRR . 2001, 12(5): 39-43.

195



