42 K% 1M B K FF R CERAF R 2020 41 A
Vol. 42 No. 1 Journal of Southwest University (Natural Science Edition) Jan. 2020

DOI: 10. 13718/j. cnki. xdzk. 2020. 01. 004

IIMPEREMALIEFREBNBENTL

Xk, B, EM4E,  MET,
Ok, ZFRHE., F=

B VH 45 PH 42 AW [l / B VG 4 A T S e BV 45 R B RO 9P 5 R R DA BOR P S L, P4 710061

HWE. A5 HTZABBRAMBARE, AREAFRIBPRERLALEETW T, RBELRAN, Al
FLEAMAMALETNHHAE, RFPARECEN R T RERBEAANIH TN, TARGTURTEER T AR
B MEERELE, TR FETHRAEY,; EANZAEN T N EFOELAWENLE; BAFREIBEFPELE TR

MBI EF, KBELA, RAZAFEREIZBARILE I ERRTFEDRAREHER; BEBRZ LG 2
EERARMEDRAER, BAFRKBILAMERGEAFTANLEIRTE A AP RMBEL THALY, TAZ
AFEREDABEAAAABLSFTEFLIRPELRARL, SRV, BRYSHALZLABMY LT EEE
Ayt R ES>H YL ZE.

X 8 W BAR RE; TRE; RWT M E; AW

hESES: S685.99 XERARERD: A XEHS: 1673 -9868(2020)01 — 0022 - 08

BAE (Lonicera Linn VYL WWEAR  INTFA 304> HHEA . H G075 0F, 2947 180 b, L34 Fi £
JeAE . WL WAL S X R 2 A R A 57 B, o 23 o EERA R fEARTER YR, B A
(L. japonica) N4 WAL FEAY s KM LB Z L (L. macranthoides) . IRMFZ L (L. rhytidophyl-
la) . EBBL (L. confusa) MTEBELL (L. fulvotomentosa) 2 AL M LA™ 5 M 64 £ B
AR BN E AR, B HZ L (L. sempervirens) I I/REBL (L. Xtellmaniana) % FLA 4 9 16
o, HAEWIE K, AT AE R g AL B

AE GG 7 2 A6 7 7 R 1 T AL €L 4R BT R € B F R E Rl Chavoanalikit 1 A
Rendta %" I 72 1 e 4 (L. caerulea var. kamtschatica) S5 ¥ . K ME) 6 Fh 267 247 Rl 2 Fh 2
B 5 Jordheim 4776 7 F 2 A SR AR IO SRR R I ity 3 AR AT AR 5 Yuan %ML B A (L. japonica
var. chinensis) £ AT F] 8 Fh 2% %6 45 2 (Cyanidin) 76 75 4 5 FHARIT 4 2 T 4 816 (B 20 167 5
AP R HET , HEGRERREIS N URAM pH I M BT T R G AR R 5 2 S % 5 R

e ks B 1. 2019 -01 - 07
FEETH . BEPEE AL FHEOF 5 W e H (2016NY-022) 5 P52 17 4k A5 A1H TR H (20193022 YF010NS010).
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B RMY AL P I AETH H R AT T EMEAUE &0, KU 4 FEF . EX R A REY L6,
B0 AL e 9 AE (O K 4L & B DR SE Bb. ACIER LA A 5 FlsE AR W o #0ORE, WF S HOOT B i
At B R A R, BRTTE M@ R A AT B R P R R A M, W B X R G F Fh
LM RS %,

1 #MBERE
1.1 R4

IR A (L. japonica) . KIGE A (L. Xheckrottii Rehd. Huoyan) . $t H 24 (L. sempervi-
rens) . MTEMZAL (L. periclymenum L. Geleimuw) fl & /K& B A& (L. Xtellmanniana). F %A [ FHEA
[F AL B B A6 2 o 43 AT A6 00 2 AN AL 2 W3R ORI & . AEA 43 w7 . i . R, #IdE. RAE S
BB Horb, BRI IT, AEENFEHE R A, 4. A6 KRS PIALE L IT B 52 2 TR,
WIACIAIRI . —MEHRFEEF ]y 2~3 ds Y B A AE 78 S i, s A 206 1) 46 2 W 0 R AR 8 Ak
BV AR AL B B s o BT W) S8 R AE R IR IR . DAL A 465 & WIAE I, e i 6 RAE T, A
o BEAEH.
1.2 BNE

WOAR [R) FF A6 B Be (058 i AL 75 s A6, 208 Li 450 5k, SRAIEE B R 22 & @R AT e @ Xt e,
T2 PGHATI R L8, @AM o (. o {ERY D& F R AL S € I 2 1 F7 L 358 B A A7 ol 24
TREE) HER PR REAE 500 R RS A €. 2 A AE A AR BT R R K 0T P A A R AR — B, W I A R
. BAFEARDN 5 Zeqt, SRVFHME. BEC HEMEMMAE R RIEAKXC =G+, h=arctan(b "/
a " OTVFEL AR AMUE I E RITE BIRAE 5 A BB, PR 600 8 ) AE R AR AL 2 BB, IF 3T p =
0. 05 7KFF /%y SNK £ 5.
1.3 XEMBERSEENE
1.3.1 &FZmaim

SRRSO B R R, RS AR B MR M A BRI EE R, R RER
W, AT —20 CUkAR, HEEAEH T, DB, Eab. B8R 3 RER.
1.3.2 BRAFF(TAES N E

W P IO 28 T AL B B (0. 45 ) 2o MBS FEAT I A . v SO €5 R G N BT SR A S IR AR S A O
L RIS R 525 nm. WA A HFER + K102 90), BAHEE + ZHE(85 ¢ 15). HEE, &
Wi R TG, K RRZEAK, R Ry Al Sotd BEVEING . 30 o B A A O A AR e, e 4 o8 R B AR P A
0 min, 5%B; 20 min, 15%B; 25 min, 30%B; 35 min, 5%B.

SR FH B 2 2 v 0 2 A AR T A A L AR A R RS R 3, 5-O- M B T (malvidin-3 , 5-diglu-
coside, Mv3G5G), I T Extrasynthese 2 dl. fMAEHE 3 ANHE CRED.
1.3.3 XEMW., TWRE(THA N2

B | A R I % 350 nm. WANAH A AR = K (0.1 99.9), BAAHR : LN (0.1 ¢
99.9). LRPEMSEVENL, FEFW T : 0 min, 8% B; 20 min. 30% B; 30 min, 8% B. HAt % 54 1. 3. 2.
T o it A T M B 3R -3- 25 AT, T v 2 A o R E T
1.3.4 #hiBh& AR w54

B RN HE B (CDARAE AR CI=TF/TA 5.
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1.4 MHEEMERE FRSENNE
1.4.1 R/EF %

FREUB BEREAR 0.5 ¢ 647 . WAFEEJE A 5 mL FC A9 80 % PN B /KA . 4 “CaE eI 42 24 b, 4
B% 8 h #23% 30 s, R A E.OHLE L 5 min(6 000 r/min, 4 °C), B3 WAL .
1.4.2 ZEZH5MH

UV-vis BUEH /36061 (UV-4802, UNICO 2 #]) . L 80 Y PR 7K ¥ W 0 25 11, 40 5 e ik K
663 nm, 646 nm Al 470 nm F WG, #% M Lichtenthaler ™ Jy kit B4 EK a, M4 E b MKW E b
R (Ca, Cb, Cx« ¢, mg/L), Ca, Cb Z MM G5 K AWK E . B AR 48 T 2050 55K 287§ b i
SREOMZEEIE N RO R R R TR (pg/g) = R R EE X R UK R B KT 000 /4 b
i J5T

2 ERE55MH

2.1 FiedBFHEeEH

WIRERE . 5 A B AR W BRI LI . KB A P M R e o a @,
W L3R, R C7 A o " (HARfL IR — B0 4% 5 W8 A 037 0] D 2 (. Bl 637 12 K 2 T T el
WAy, WS AN, B CTMEM T H, o7 R RE BARZLEYMNEC, TFUR AL
@, MM E, BRI NG, DLAVEHEZREQ, HEAFER, sEBiEmiae, £R
Wh a2 NG, GREDLMINRE BB C7 MG o (HAA B3, 1640 I I 2L 4 78 4 1
O, BRI BTG IR G @, IR R D,

Rl TEAREEFEIBFIHNECETL

i A EBAL I RHSCC L’ a’ b” C’ h/0

B M W 59A 33.09%4.3la 4.06+4.39a  7.0743.21bc  9.35+1.82a  1.06240.57a
i 61A  35.3142.36a 14.7544.95b  6.4541.73a  16.1044. 36ab  0.41+0.19a
Rk 68A  46.5244.86a 27.3644.56c 3.63%1.73ab 27.60%4.43c  0.1320.08a
Wt 683  55.2243.99bc 18.3747.88bc 9.48+3.48bc 20.67+5.50bc  0.4840. 31a
KAE  68A  51.4343.53c 20.7046.99be 12.5042.58¢c 24.1844.35¢  0.5440. 26a

RN w1 19B  70.08+0.84a —7.4840.66a 31.9941.03a 32.8540.96a —1.34+0.02a
FAE  13A  59.51+6.26b —3.62+2.19b 38.6444.61b 38.81+4.17b —1.4840.05b

ML M w173 142A 60.75+2.50a —22.04=+1.96a 40.14+2.14a 45.80+1.95ab —1.07=40.05¢
i 145B 66.36+1.26b —13.5746.01a 46.1341.60b 48.0842.99ab —1.2840.11b
K 24A 71.7044.14c —1.90+1.43cd 51.504+4.98¢c 51.54+4.98b —1.5340.03a
W 22A  70.23+3.25bc  2.08+1.48d  50.66+3.27¢ 50.7043.21b  1.5340.03d
KAE  15A  67.28+2.17bc —4.5541.52¢ 44.08=+2.50ab 44.3242.42a —1.4740.04a

MM ¥ 20A 68.63+1.26a —3.2840.46a 62.9243.18a 63.01+3.15a —1.52+0.01a
FAE  13A  67.8642.00a —1.9144.24a 59.54+1.42a 59.58+1.33a —1.54+1.65a

TWHZL M FEE  178B 36.9743.31a  23.62+4.60a 12.57+2.75a 26.76+4.47a 0.4940.11b
hE 179A  40.32+4.08a  35.0944.69b 13.9544.44a 37.77+5.64b 0.38740.09a
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i HFBAL W RHSCC L” a’ b" ok h/0
K 57A  48.4142.79b 35.6343.62b 22.984+1.73b 42.40+3.33b  0.5740.05b
WAE  32A  46.01+2.75b 37.36745.44b 21.654+2.50b 43.1845.34b  0.5370.06b
FAE  43A  39.4342.41a 33.74+4.37a 15.92+1.38a 37.31+4.19b  0.44+0.05a
AWM WA 23A  63.8840.8la 7.18+3.92a 44.14+2.39a 44.72£2.25a 1.414+0.09a
KAE  33A  46.6245.26b 24.0747.61b 24.06+3.81b 34.03£6.00b 0.7940.19b
B4 TSN W7 145A  43.3043.37a —9.8442.00a 21.01%1.95a 23.20+2.47b —1.1340.05b
P 145C  46.914+3.82a —10.16=+3.54a 21.61+4.72a 23.88=+5.55b —1.1340.08b
%K 145D  57.26=46.14b —1.804+0.79b 14.78+2.13a 14.89+2.20a —1.45+0.04a
Wt 145D 77.0841.98¢c —9.8041.36a 23.58+3.52b 25.54+3.73b —1.1840.02b
KA 11A 65.73+£9.01d —3.93+2.96b 37.30+6.75¢c 37.5146.80c —1.4740.08a
BIRS A JEESMI FIFE 144B 45.48410.07a —2.64+4.66a 24.1847.41la 24.32+7.63ab —1.46=+1.25a
h7%  171A  42.334+5.96a  7.07£3.50b  20.06=5.65a 21.27+5.53a 1.2340.19b
K 169A  46.9246.26a 24.62+4.82c 22.95+6.48a 33.66£2.00b 0.7540.23b
WifE  168A  43.2544.43a 21.2948.5lc 16.97+1.80a 27.234+7.02ab 0.6740.19b
KAE  23A  44.2042.37a  23.88+3.89c 18.61£2.70a 30.2844.19ab 0.6640.08b
WREWM  ®AE  170A  62.3445.58a 1.26+2.09a 46.88+6.47a 46.90+6.43a 1.54+1.37a
KIE  25A 55.35+8.01b  7.87+5.48b 40.34+6.44b 41.10+=5.98b 1.3840.15a
H: RHSCC BREFRME LA REXE, L™ #RWHE, o« Fntata B, 6" FR@Hbe H, CTRREE, h/0 FRf

HAA. il — B OB 5 A A R E B ROR 2 53 78 10K PR G2 X

2.2 AEREFET
TR E

2.2.1
(AN

dRPEBRRNTN

o AN FEEFROR 22 578 500 KA et R L

HORE L, A 5 R AR AE T AL B AR R a b KR SRR AR BUCET B T R i A
B S AR SRS R, AN SGR TR BRE, 4 101,84 pg/g. KIAH L HEM
A& S BRI R 91, 04 pg/g,62. 23 pg/g.44.19 pg/g.74. 42 pg/g. DWW B E L0
ZAEE TR EMaa, mHEHAM 3 Mga AR, BEEATIZ R, stEHEB, a6, masiea
. FF A A R 2 R BT o BUR AR B AR O AT AR B A O AR AR E L R SR R Y i O R S A
HILR R BAHOC R 1. ’ 2.

L S
. BIR

90r

— Jpaps
80} o xeRx - EEBRL
=~ 71 -+ FAR%E = e DR
w gl - BE o —— ARBRE
.| —~— BREAL 2 5]
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2.2.2 E#H¥ L&

AT IIA AR BN bR 80 m . 430100 26. 10 pg/g F119. 33 pg/g. BE AL K FIF
FE R RO TN R ARG S S BT A AN IR S bR B, RAEWIIL 37. 43 pg/gs M
DA TP AL A PRI S DR G/RE A LWH B/ 480(23. 25 pg/o) HABH B m. &4
T Z RIS 2 b R IR B B ny AL (&L 3).
2.2.3 XuEFEHF

Bt H B ARG R AL IR0, 16T T i O 5 F A LA (& 4. BT 224 BALT 1 AP E )
BRI IS, FFAE 5 H A 56 27 P 30 B 2L il S AT 68, 675 17 00 40 856 0. 57 mg/gs KIAZ
A AE TP I R A B, 0. 36 mg/g, BT BCAE SR I R ISR AT, BE B AR TT . 4B T AL A B
I, ALoe7E R mEHALT (55 A% T 0 A BAE T 1 00 it o BRI . 5 AR 35 I R 014 A )t 20 1 AR Akt B —
i BAAEZRIB DTG BAD AR B LT Y, 5 Yuan 250 AR5 S0 — S, BAE 7 1 0 B & 43 5
AR Ak 5 TR I — B

aor 067 —— KIEBRE
351 - REBRX
057 —— BRAR%
o 30 o > BE
. o0 L LB T AR
. L - 0.4 —— T/RELX
;n 25 g
2 or fHI]10.3-
L [
LBE 15 B 02r
% 1oF B
0.1+
5 i i — -
1 1 1 1 1 ()_B-_'-‘—E”T-—_ L P—) ,
VEE PEE BXE  WHH KUEH vER PEE BXE  WRH RKTEH
B3 FAEFEHBEERAZNERENHTK AR AR K DU B AR T T B4 R rp TG AR b il 26
B4 AEAAEMBRESERETHTK
2.2 XH R, &R

e

’

!
BAM IR AW AL LT BITAES B b B m , SR (TE 5 &2 TRE HRZMERE
A TF FU 0 BT A e b AR AR IR . A6 R 8 2 & AE 0138 W B0 20 B0 . 705 2. 64 mg/g
M 2.36 mg/g; MEWEL TF B BU e e BEAe b, e8I Rl &, 9 3. 09 mg/g( 5).
2.2.5 HWHMEIRK

7 B €0, 3 000 B AE 7 S B (R A5 R B RN R B AR D, KA R
LA G IR 2 B A AR B B AL @5 B RO 48 BORR R T 5, 5 ) 2 b o 4 28 4 Tl Bl € 3R 3800 i B0 vy 1 G
o, FRHIH R @RIGEEE M. B A RS LS H I $OICH B @ R 800 8 8L E (K 6).

2

=]

an

35T 1401
@30- 1201
g 25} oo100f
@zw ﬁ 80T
&= - ® & B
W 1.5 e R g 60T
g 10 = EEBRRBEX ‘?é 40 F
. - RAR%E =
W 057 =« FX 20F
—— BRBRE
0 ) . . . . . . . . .
WEH TEH BAE WHEH  RKEH s TED  WAD TRl A
5 AEAFAEMBRZETN., EMBERESHTL BAAEI AN BN AT 53 . W v T84l B 6 38 200 A2 1k il £k

6 AEFEMBRHBMMIEHTKL
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LR R AT AR R, 5 AL R ALY AL G AE W] . JE A O R A R o ROl Ol R A
B R Al . DLW AE P 25 (0 3R 41 03 RO AR 5 i 2 e 4B 1 22 (0
2.3 HBERE5RBHXERE

AEHE B (R AR 5 R R AL (O IE R BEAR IR, DI SRR o, MR b, 0 MR B,
SBAFH SR, UEOKNL a0 MCEILANSEAMANAER, @ Z st g B mHEr g ny
AR Z A 75 R R AR O By 3 2R N T

L" =—0.0557TA —0.326Ca + 69. 454 r=0.877, p =0

a’ =0.084TA —0.690Ch — 1. 433 r=20.933, p <<0.01

b" =—0.067TA +0.652Cx « ¢ —0.331Ca + 12. 320TF r=0.875, p < 0.05
C" =—0.325Ca +12. 213TF +16. 223 r=0.671, p < 0.01

MU BRSSO RERZ BN 2Ry R AN, WEZ L SEFTATEMHEER a
A R OO, B Se ] 7 5 R, RIS s O o TR R E e B e, EHH &
. BE GRS . AR b RS RN s @A N A o R B i 1R B A AR A
@A o {ESBAETT I MR a UASC, 5288 b N SR A B W R IE AR G R C R Bl i #
A FERE . SR a SAOAHOG, 5 G B A M0 26 R e 1 AH G

3 %W i
3.1 EBTUMEERE

A [a] £8 28 i 26 B G5 it 1 Inp s 2 B X U E AE B (HAE (O S A0 T & R B IF A S IR AE
@R T 2RI G B S, b WLy pH AR B BN 6. )R B T 455 1R AR SR B A
MR F SRR, o, A, REEEENETRIE, EROE 2O RNEEEERETHE
TREMEAE N FEAOAR & . AR b, 5 AL B Y AT R b, (8 3 S e R [ B B
KT IR AL, HERRAE R WIXAE CRREREA, B EBRZ AT RO LR RRE
@, BEE LA AR, RS R TR, SRR EEGR. AR I ARSI A G
AR g F BRI DR E R AN, AU A I 2 & ) AW AR AE I S N R AL S e A g
— 0, AT LU RE A TR A A R AR BRI N R R ATtk k. A B AKX
FLAGRMERPATH SR, WEERAOK EZY . A Z L B WS AN & i, 2
MG IR 2 DA AL & B . KM R A B8 ) HE T AR e, T A% 7 A 4 B I A T R M e
(ELRE 5 A6 09 5K T 22 T . M 7 00 22 4 T 5 /K 8 28 2 6 (0 i B 8 48 iR i T 5 U T B L B I
(1) 5 I €0 3R 000, T S AL G R AL e S AN A R, A B ok & 3k
POE ARSI RS ARG A e — B AR A 5 A2 A T R B A AR TR I R BT . S
JE LTSGR S, TN 22— J A8 2 A5 AR I 2 O o A v, A I TR R B L (0 R A A R
FEH, AT AR B AL B R R R
3.2 “BYREWMINEMNA

204 JE A ) AN AU LR A 6 2 24 T sl 25 T 00 2 AR o A A €5 S 1 UL % b IS A 3 Tl el b % e
I ELBE A BRSE — S840 ROULBE Al Rl A LA LB A 28 B L B B A& T AR ) AE B R O B, B
B AN AE @R R BB i L S AR O R WO E, — HaZENAMT R E EW. SRR AL g
G HAIR AT R B T OR A A L O A Ik — 2 X () Ja At el AR W 4 B3 R
2y R REMEAIE I . A SR AR AR A s A RE N L AT RE B BT AU

pu
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Changes of Floral Color and Pigment Content During

Flowering in Several Species of Lonicera L.

LIU An-cheng, YU Qian., WANG Feng-wei,
BAI Guo-qing. WANG Qing, LI Shu-juan, LI Yan

Shaanxi Engineering Research Centre for Conservation and Utilization of Botanical Resources ,

Xi'an Botanical Garden of Shaanxi Province/ Institute of Botany of Shaanxi Province . Xi’an 710061 . China

Abstract: With 5 species of Lonicera Linn. as experiment materials, the changes in their floral color and
pigment contents during the flowering stages were studied. The results showed that in the process of flow-
ering, the changes in their floral color and pigment contents were obvious, and the mass fractions of the
related pigments generally exhibited conspicuous changes. The mass fraction of chlorophyll in L. japonica
was at the highest level at the initial budding stage, and decreased steadily with the process of flowering.
No obvious regularity was observed in the changes in carotenoids among the species. No anthocyanins were
detected during the flowering stage of L. japonica. The red pigments consisted mainly of anthocyanins in
L. Xheckrottii Rehd. ‘Huoyan’, L. sempervirens and L. Xtellmanniana. Flavone and flavonol were
found to be mainly responsible for the coloration in L. periclymenum L. ‘Geleimu’. Total flavone and
flavonol were in decline from budding to blooming in L. japonica and L. Xheckrottii Rehd. ‘Huoyan’,
and did not change significantly during flowering in L. sempervirens and L. Xtellmanniana. In conclu-
sion, the coloration of Lonicera flowers is conditioned by the relative mass fractions of various pigments in
the 5 climbing honeysuckles.
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