&M  Guihaia Apr. 2023, 43(4) . 765-776 http://www.guihaia—journal.com

DOI’; 10.11931/ guihaia.gxzw202107011 E)Eﬁ(@
FIE, RHESC, BRARE, S, 2003, P/ MINESEIME IO B S REREREYE [J]. 7 PTR, 43(4) . 765-776. eIk

LI QY, TANG QW, CHEN GQ, et al., 2023. Extraction,identification and physical-chemical stability of anthocyanins from two f.
Hydrangea varieties [ J|. Guihaia, 43(4) : 765-776.

mA /MlEmM e B ERRN EEMEBELREL
Y, BWE, RAR, iR

( LigzEE R wita=pe, i 200240 )

& OE. A /e T BRI R 58 A AN R AL G mT R ) /Al AR Gt 4 o R L AR e M 22 5
WA FE R\ AE AL (o mT P77 22 57 R AL, 3% S0 LA A T 98 B4 ¢ 35 S 908 ( Tijana) * FAE €0 0] I8 A9 < $r 4
i 2% (Ravi Brent) " /I{E ( Hydrangea macrophylla) #1383 Lo (3°) IE 4 i3 96 1 22 48 75 % 1k R BUAE (B FF
B L4544 , AL UPLC-Q-TOF-MS & #E 47 46 (1T 24 I S8 58 , AT S AR 2 1 N IR 6 IR & 8 3 T Fpli 2
XFNAAEAE 8 B R E PRS2, S5 R R (1) 46 AR I B AR 102 © 5 0 FN* b A == 1Y &
PR FE 43500 R T0% 0 80% , BHR EL35 A 1 2 20, $2HUH RIS R 20 min, (2) —F A ETAE O A 5010 Gtk
B 3-0-FFNE . (3) MIEAE A EIREE < 70 CREAMBAEBCRE4E . (4) B BT F W I\
AL AT XEIR BRI R 2 &R FHERE  RA a7 e  PrgEam = ANEE a1 A IRk B
(10~30 mmol « L) Al Ji5 (i f 048 Sy i £ FLAS e MR 5, T < 35 0 JC b Bt € 28 Ak, 3R W\ Al AE AL €2 m] 30
P 2 5 5 R E WA K, RIS RN/ MNFEAE T SR I PR A7 Aok B LU TR e (0 S5 3 it
THIS K

EKEIE MlgE, ey, BARR, S, ket

RESES . Q945 XEAARIRA . A XEHES 1000-3142(2023)04-0765-12

Extraction , identification and physical-chemical stability
of anthocyanins from two Hydrangea varieties

LI Qingyun, TANG Qianwen, CHEN Guanqun, SHEN Xiaohui "

( School of Design, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract; To explain the reason for different flower color adjustabilities of Hydrangea macrophylla, non-adjustable color
‘Tijana’ and adjustable color ‘ Ravi Brent’ of Hydrangea macrophylla were used as experimental materials. The
extraction conditions were optimized and the components of H. macrophylla anthocyanins were measured. Their physical-
chemical stabilities were also explored, aiming to explore the mechanism of flower color adjustability. The optimal

extraction conditions of Hydrangea anthocyanins by the ultrasonic method were determined through L, (3’) orthogonal
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experiments. The anthocyanin components were separated and identified by UPLC-Q-TOF-MS. And the effects of
temperature, light, metal ions and sugars on the physical-chemical stabilities of H. macrophylla anthocyanins were also
explored in vitro conditions. The results were as follows: (1) The optimal conditions for extraction of H. macrophylla
anthocyanins were that the ethanol concentration for ‘ Tijana’ and ‘Ravi Brent’ were 70% and 80% respectively; the
ratio of plant material to extraction solution was both 1 : 20; and the extraction time was both 20 m. (2) The main
anthocyanin component of the two varieties was both Delphinidin 3-O-glucoside. (3) H. macrophylla anthocyanins were
more stable when stored below 70 °C and in the dark. (4) Both Cu* and A’ change the color of the anthocyanin
solution, and Cu®" specifically improved the stability of the anthocyanin of ‘ Tijana’. 10-90 mmol - L Ca®, Al**and 90
mmol - L' Mg®" had significant effects on the stability of anthocyanin of both varieties. Glucose, maltose, sucrose,
galactose and 8%—10% concentration of thamnose increased the stability of the non-adjustable color ‘ Tijana’ Hydrangea
macrophlla anthocyanins. While 4%—10% concentration of rhamnose promoted the stability of adjustable color ‘ Ravi
Brent’ Hydrangea macrophylla anthocyanins. The non-adjustable color ‘ Tijana’ of H. macrophylla anthocyanins were
more stable to light, sugars and most metal ions, compared with the adjustable color ‘ Ravi Brent’. Only the
anthocyanins of the adjustable color ‘ Ravi Brent’ of H. macrophylla turned from pink to blue, and its stability increased
after adding low medium concentration ( 10-30 mmol - L) of Al*". However, the non-adjustable color ‘ Tijana’ of
H. macrophylla did not have this kind of color change, indicating that the difference in color adjustability of H. flowers is
related to its physical-chemical stability. These results provide the theoretical reference for the extraction and observation
of H. macrophlla anthocyanins, flower color improvement and dry flower color protection.

Key words: Hydrangea macrophylla, anthocyanins, ultrasonic extraction, identification, physical-chemical stability
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B1 ZENEAXRBEHETH FILH (A)F HEHRZ (B)/\LETE
Fig. 1 Cut flower of Hydrangea macrophylla‘Tijana’ (A) and H. macrophylla‘Ravi Brent’ (B) under the indoor natural lighting
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Table 1 L,( 3%) orthogonal experiment for optimizing

extraction conditions of anthocyanins of two

cultivars of Hydrangea macrophylla

% Factors

KF A LR RE B EHA Lt C $EIUT ]
Level Ethanol Material-to- Extraction
concentration liquid ratio time
(%) (g-mL") ('min)
1 60 1:20 20
2 70 1:30 30
3 80 1:40 40
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Table 2 Contents of anthocyanins and range analysis

from Hydrangea macrophylla ‘ Tijana’

o e . e
o i?ﬂig nftﬂ{{%ttt CRRBI iﬁf&fﬁ
No.  concentration liquid ratio . content ACY
(%) (g-mLhy MM gt Ew)
1 1(60) 1(1:20) 1(20) 63.678
2 1 2(1:30) 2(30) 45.087
3 1 3(1:40) 3(40) 37.851
4 2(70) 1 2 61.229
5 2 2 3 45.087
6 2 3 1 44.530
7 3(80) 1 3 53.436
8 3 2 1 50.097
9 3 3 2 31.171
k1 48.872 50.448 52.768
k2 50.282 46.757 45.829
k3 44.901 37.851 45.458
R 5.381 21.597 7310

®3 BENERIERERZ /LT
HeEESERRESN

Table 3 Contents of anthocyanins and range analysis

from Hydrangea macrophylla ‘ Ravi Brent’

A ZEEMRE  BRHALL C 4Rt EET &
Hi 5 Ethanol Material-to-  Extraction  Anthocyanin
No.  concentration  liquid ratio time content ACY
(%) (g-ml") (min) (pg-g' FW)

1 1(60) 1(1:20) 1(20) 149.177

2 1 2(1:30) 2(30) 116.892

3 1 3(1:40) 3(40) 122.458

4 2(70) 1 2 148.063

5 2 2 3 106.873

6 2 3 1 142.497

7 3(80) 1 3 148.063

8 3 2 1 138.601

9 3 3 2 149.177
k1 129.509 148.434 143.425

k2 132.478 120.789 138.044

k3 145.280 138.044 125.798

R 15.771 27.646 17.627

1 80% & FEHe BE, 1 = 20 KL L, 20 min 42 B}
[G]) , 4545« 35088 F R 4EAm 220 A6 AL 664

PEICH 5 A PR R B AL X A 50 560 13 3B oE 4
2 (R DRI 4 )& 51 40 ) XAk 6 F
AR E R
2.3.1 BE VLR T 09065 B0k i fE @
TR R 100% (XFHR) < & 06 Fn < hr 4 A
=2 NINFE R IR 46 8 7E 30~ 100 C fRAEH
AL R AR AR, WA 4 FFoR, 16 <40 CKIB
HHCE 1 h B PR RRRRE , 7F 40 ~ 70 °C 1 [l N %A
TR, SR = 80 CHINRH NEE 100 €25
AN R B R AL /Y 46 7 e e
AT, I B 25 T B 9 T s R e R I, L L 70
C LA MR AR o FL
2.3.2 RBEM WK S Fis, NS L 2 ikt
JEEEAET P /AR S i i A6 €01 O A7 R 34 Bl
10 61 TS = O o | S S =1 e VA
e RGN TR 3 W e R
TR PrdiAn =2 BWEE . P/
A6 1T BEOE R AERT R AE R B & T AR 6
R HCrp S0 6 5 R ORAE 16 d B A DR A7
RILENARCI T R 16.92% , 1M ¢ P4 ==
s 44.119% , R AT IE Y Prdidfn == Bk
LS NI i3 R S Y R R E D OB b R 2
233 & ET WAL S TR 1T 5
WO b A% R B 90 mmol - L MgCl, | CaCl, .
AICL T CuCl, W, W5 42 i 75— 0 46 60, 201 45, 1Y)
. HAMA Co™ J5 A 2 ik 848 Ry 2% £ i
A AP S fifi ¢ 5 005 4 O VR (8 A B
“hidEAn == PEBOR B A R IR (R S) .
T A € 28 W) 5T Y e R R I K — R TR
500 ~600 nm 3 [l A, IEFE 500 ~ 600 nm 3 43
Bl P X Ak 2L 1 79 8\ AWl A A6 £ B2 O 2R A7
PR AT, LA A S5 R WA I8 R O i WO BB 45
RANE 6 Jos, ¢ AR (4 AR ) 48 B0
A Mg™ Ja e R AAS R 560 nm; i fIA Ca™ |
Cu™ Al AP J& , S KW K 348 565 nm,
TG PrdEAm 22 /NN AE$E BOR H Y 46
EAFFEI A Mg™ F Ca™ J5 d5g KW IS 1 3% A Bk
8 AT K 540 nm  BANA Cu® J5 WG EE 4 578 — 4
BARM K- H T W e, R AT S
Cu™ B A HILYR R & 4R T ol As | il Kt &
AT R DT B0 €8 A S s A AP K D
7 1) 4 2 WS PR 3G R S BUR BOR 2 i A (K 7)),
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Table 4 Variance analysis of orthogonal test of Hydrangea macrophylla ‘ Ravi Brent’ and H. macrophylla ‘ Tijana’
SR ERR RgRYAM  HEE #y77 P fii KR
Cultivar Source of variation Sum O.f Sf]uared Degree of Mean square F value Significant
deviations freedom level
A M Ethanol concentration (% ) 46.706 2 23.353 3.170
“Tijana’ g e Material-to-liquid ratio 706.806 2 353.403 47.968 .
HLECHT [E] Extraction time ( min) 101.733 2 50.866 6.904 *
i®#% Error 14.735 2 7.368
S Sum 869.98 8
VR (T MR Ethanol concentration( % ) 421.456 2 210.728 165.562 Hk
"Ravi Brent” gy 1 Material-to-liquid ratio 1 169.988 2 584.994 459.609 o
PR HUA}H ] Extraction time( min) 489.631 2 244.815 192.343 wx
i®% Error 2.546 2 1.273
SR Sum 2 083.621 8

0. SRR EMREEZEREE (P<0.05); =*FREHEREZFREE (P<0.01),

Note: * indicates significant differences in influencing factors (P<0.05); ** indicates extremely significant differences in influencing

factors (P<0.01).
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Fig. 2 Estimated effects of three factors in orthogonal test of anthocyanin contents of Hydrangea

macrophylla ‘ Tijana’ ( Above) and H. macrophylla ‘Ravi Brent’ (Below)
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HRRETER R R B A 22 5, m A (90 mmol -
L) Mg™ 1 Ca™ 47 Bl T $2 i W0 2 0 AR 1 5 AT
X IR A AR E TR B 5 BRI S
THR AL S, W R T T B4R A 22 il 4E
PR RTRE TR . Cu® X T 35 (14 52 1w 80146 14 A4

2, Horb v i e AT S R R A R AR
Fase M Al < 4 A 22\ AIlAE 46 (03 10 o
R 2 eI, 26 B Cu® m] RS Ik 4R T < 35 S 46
AF R EE

2.3.4 #EE A S FIOBESE BAS AL 5 Fh i 46
0 VA R (0 35 78 5 X 4T 500 ~ 600 nm
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Fig. 3 Identification of anthocyanin components in two cultivars of Hydrangea macrophylla with UPLC-Q-TOF-MS
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Fig. 4 Effects of water bath temperatures on the stability

of anthocyanins in two cultivars of Hydrangea macrophylla
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