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ABSTRACT

The method to identify the composition of anthocyanin coloured compound extracted from
mulberry fruits (morus alba) in Quang Nam province in mixed solvent ethanollwater (1/1, 1%
HCI) by using liquid chromatography - mass spectrometry LCQ-Finigan was introduced. The
mobile phase consists of water, methanol and acetonitril 1% acetic acid with the proportion
30:60:10, with a flow rate at 0.7 ml/min; mass range: 10 - 1000; scan wavelength 400 - 600 nm;
combining with the analysis of segment changes based on chromatography. The obtained results
shown that three peaks of three molecules ions, with the saving moments at 2.37; 3.02 and 3.10
min, identified with heavy weight at m/z = 306.8; 595.1 and 449.0 are chloride of pelagonidin,
cyanidin-3-0-glucoside and cyanidin-3-0-p-coumarylglucoside, respectively.

- DAT VAN BE

Anthocyanin 14 nhitng glucozit do goc
duong glucose, galactose... két hop vé6i goc
aglucon ¢6 mau (anthocyanidin). Aglucon cta
chiing c6 cdu tric co ban dugc mo ta trong hinh
1. Cdc goc dudng thudng dugc gin vao vi tri
cacbon 3 va 5, trong mot s6 trudng hop &
cacbon 7. Phan tlr anthocyanin gan dudng vao
vi tri 3 goi 1a monoglycozit, 6 vi tri 3 va 5 goi la
diglycozit. Cac aglucon cta anthocyanin khéac
nhau chinh 1a do su ¢6 mit ctia cic nhém R, va
R, khéc nhau, cdc nhém nay thuong la H, OH
hodc OCH; [5].

Anthocyanin chiét tach tir cic loai thuc vat
khic nhau thi cé nhitng dac tinh khac nhau, dac
biét 1a do bén mau dudi tic dung cha cédc diéu
kién cong nghé. Su khac biét vé mau sic d6
chinh 1a do thanh phin khong giong nhau trong
t6 hop mau cla anthocyanin gay nén trong d6
c6 anthocyanin trong qua dau (Mulberry) néi
chung va qud dau tdm cta Quang Nam néi
rieng. Chinh vi vay chiing toi ti€én hanh nghién

ctu dinh danh thanh phan cla anthocyanin
trong chat mau chiét tr qua dau tim Quang
Nam dé 1am co s& cho viéc ting dung loai pham
mau ndy trong ché bién thuc phdm c6 gia tri va
hiéu qua t6t hon.

Hinh 1. Cau tric co ban cta aglucon clia
anthocyanin

11 - DOI TUONG VA PHUONG PHAP
NGHIEN CUOU

1. Poi tuong nghién citu
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Chat mau anthocyanin tho chiét tach tir qua
dau tdim Quang Nam, trong dung moi
ethanol/nuée (1/1, 1% HCI).

2. Phuong phap nghién citu

Thanh phan chat mau anthocyanin dugc tién
hanh dinh danh bang phuong phdp phan tich
trén mdy sic ky long ghép khoi phd LC/MS
(LCQ-Finigan) véi cdc diéu kién nhu sau:

+ Loai Source: ESI pos; Dau do: PDA; Cot
C18 (150*4.6) mm ; Scan bandwidth: 1 nm.

+ Pha dong: Nudc/metanol/axetonitril 1%
axit axetic (30/60/10);

+ Toc do dong: 0,7 ml/min; Mass range:
100 - 1000; Scan Wavelength: 400 - 600 nm;

FADATA\ANTHOCYANIN\Mau2_01

+ Mau dugc pha lodng trong MeOH, ly tam,
loc qua siéu loc 0,2 wm.

II - KET QUA VA THAO LUAN

Két qua thu nhan duoc trén sic ky do sau
khi qua hé théng LC/MS, trong khoang khoi
lugng tir 100 + 1000, véi thoi gian luu (RT) tir
2+5,08 c6 céc pic chiém dién tich 16n, d6 chinh
la cdc don cdu t&r ciia hop chit mau anthocyanin.
Neéu tiép tuc tach thi thu dugc 3 pic véi thoi gian
luu 1a 2,37; 3,02 va 3,10 phit, méi pic niy sé
tuong tng v6i 1 don cdu tir. K&t qua phan tich
LC/MS cho ting pic cu thé dugc thé hién trén
cdc phé d6 hinh 2, 4 va 6.

Mau2_01#66-110 RT:1.84-2.84 AV:22 SB:1128 2.21-59.99,0.01-2.40 NL:5.57E6
F:+c ESIFullms [100.00-1000.00]
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Hinh 2: Sac kv d6 LC/MS ctia miu PM-A. ¢c6 M/Z=306.8

1. Két qua phan tich tai thoi gian luu 2,37

Trén sic ky d6 hinh 2, tuong tGng véi pic c6
m/z = 306,8 xudt hién cac pic twong d6i 16n ¢
khéi lugng 307.,8; 306,8; 305,8; 224,8; 205,7;
164,9. Trong d6 pic 306,8 chinh 1a ion phan ti
hay pic goc [M]* dugc nhan dién 1a "Mudi
clorua cua pelargonidin" - loai anthocyanidin
¢6 cdu trdc don gian nhét [2], con cic pic 307,8
va 305,8 ndm canh pic goc, dong thdi ¢6 khoi
luong bing [M+1]" va [M-1]" d6 chinh 1a cic
ion déng vi ctia [M]*. Céc pic con lai ddng luu y
nhat 12 224.8 va 164,9, d6 chinh 12 c4c ion manh
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chll yéu do su bin phd cia ion phan tlt dugc
may ghi lai.

Dua vao cong thiic cdu tao ciia mudi clorua
cla perlagnidin cuing véi su hé trg clia phan
mém ChemSketch ching toi cho ring co ché
phan manh nhu sau (hinh 3).

V6i phé khéi hinh 2 va so d6 phan manh
hinh 3 cho thdy su phan manh cta [M]" m/z
306,8 c6 thé theo 2 huéng.

+ Huéng (1): [M]*(306,6972914) —
[A]™ (224,2540314).



+ Huéng (2): [M]*(306,6972914) —
[B]™ (164,157414)

Ti nhitng 1ap luan trén ciing nhu két qua
nhan duogc trén phé d6 chiing toi di x4c dinh

cl

Formula Weight[M] ¥ = 306.6972914

duoc su xudt hién clia cdc ion manh c6 m/z
164,9 va 224,8 do su pha v& [M]*, con cic ion
m/z 305,8 va 307,8 chinh 1a cac dong vi [M-1]*
m/z 305,8 va [M+1]" m/z 307,8 cta [M]* m/z
306,8.

@
Formula Weight [A] = 224.2540314
HO o) .
SCH,
/

OH
Formula Weight [B] *_ 164.1574714

Hinh 3: So d6 phan manh cta ion phan ta [M]* ¢6 m/z 306,8

FADATA\ANTHOCYANIN\Mau2_01

Relative Abundance

Mau2 01#117 RT:3.02 AV:1 SB:1145 2.65-59.99,0.01-3.61 NL:1.49E7
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Hinh 4: Sic ky d6 LC/MS ciia mau PM-A, c¢6 M/Z=595,1

2. Két qua phan tich tai thoi gian luu 3,02

Trén séc ky hinh 4, twong Gng vdi pic ¢6 m/z
= 595,1 xudt hién céc pic tuong do6i 16n cé khoi
lugng 595,1; 449,0; 287,3; ngoai ra con co
nhiéu pic nho hon c¢6 khéi luong 596,1; 451,0;
448,0; 433,0; 133,0... Trong dé pic c6 m/z 595,1
dugc nhan dién 1la  "Cyanidin-3-O-p-
coumarylglucoside”, d6 chinh 1a ion phan tu

[M], con pic 596,1 & canh [M]" ¢6 khoi luong
bing [M+1]" chinh 1a déng vi ctia [M]*. Cdc
peak con lai phan I6n 1a do sy phan manh cua
ion phan tr [M]*. Vé6i su hd trg cha phan mém
ChemSketch ching t6i cho ring co ché phan
manh nhu hinh 5.

Dua vio phd khoi hinh 4 va két hop véi so
d6 phan manh hinh 5 cho phép nhéan dinh: dau
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tién

su phan ct [M]* c6 thé s& xdy ra tai lién két  cyanidin-3-glucoside va [A]", sau d6 cic ion

(C-O) gifta oxy chia glucoside v6i cabon clia  manh nay lai tiép tuc bi ban ph4 va phan cit tao
nhéom courmaryl, tao thanh 2 ion manh 1a thanh cdc ion manh khéc nhu sau:

hic

[M]*(595,5270314)—[Cyanidin-3-glucoside]**(449,38484)+[A]" (147,15068)

[A]"(147,15068) — [B]" (133,1666114)

[Cyanidin-3-glucoside]** (449,38484) — (1)(1C]*(287,24424) + [D]*""— [E]* (133,12256)
(2) [Pelargonidin-3-glucoside]* (433,3848914)

Nhu vay véi co ché phan manh hinh 5 ching t6i da xdc dinh dugc su xuat hién cla céc ion

ménh c6 khéi luong 449,0; 287,3; 433,0; 133,0 do su phd vd ion phan tir [M]*, trong d6 133 c6 thé
la [B]" hodc [E]™, ngoai ra cac ion manh c6 khéi lugng 449,9 va 451,0 & canh pic c6 m/z 449,0
chinh 1a cdc déng vi ctia ion manh c6 khéi lugng 449,0.

o
e OH o oH 15.9949 Da
21 20 11
448.1006 Da OH V4 AAF Y/ oH
—_—
0 CH,O

C,yH,0
Ho H 147.0446 Da 132.0575 Da
o) Formula Weight[A] = 147.15068
H OH
0 H OH
OH OH
Cyanidin-3-O-p-coumarylglucosid H
Formula Weight[M] = 595.5270314 OH
H C + —
Formula Weight [B] = 133.1666114
OH
CeH ;05
OH 163.0606 Da
o™"
H
H OH Q)
H OH
M OH ,
OH OH H Formula Weight [C] “= 287.24424

[Cyanidin-3-glucosid] + Q)

+
Formula Weight = 449.38484 ° H
@) O+ OH
_/ H OH
HC
OH H

Formula Weight [D] = 162.1406

: l
OH

= H
OH .
O5-c¢ OH
OH OH H H OH
[Pelargonidin-3-glucosid] + OH U

Formula Weight = 433.3848914

Formula Weight [E] = 133.1220114

Hinh 5: So d6 phan manh cla ion phan to [M]* ¢6 m/z 595,1

3. Két qua phan tich tai thoi gian luu 3,10 287,3; 224,7; 133,1 la déng luu ¥ nhat. Theo két

peak m/z = 449,0 ching toi thdy cac pic tuong

doi
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qua nghién ciiu cua tic gia Kumi Yoshida va
cong su khi phan tich cau trdc ctia anthocyanin
trong 14 tia to [3], dong thoi dua vao thong tin
cua thu vién chuén thi tai RT = 3,10 tuong tng

Trén sic ky d6 MS hinh 6, tuong dng véi

16n c6 khoi lugng 449,0; 376,7; 392,8;



vG6i pic c6 khoi lugng 449 dugc nhan dién la
"Cyanidin - 3 - glucoside" [4], d6 chinh la ion
phan tr [M]". Pic 450,1 c6 khéi lugng bang
[M+1]*chinh la d6ng vi ctia [M]*.

Céc pic con lai chl yéu la do su bin phd
[M]* tao thanh. V&i su hé trg clia phdn mém
ChemSketch, ching t6i du kién co ch&€ phan

manh nhu hinh 7.

Dua vao sic ky d6 hinh 6 va so d6 phan
manh hinh 7, sy phan manh ctia [M]" ban dau c6
thé x4y ra tai vi tri (1), tao thanh 2 ion 1a [A] va
[D];, sau d6 cdc manh nay lai ti€p tuc tao thanh
céc ion manh nho hon (huéng 1). Su bén phd c6
thé x4y ra & nhém glucoside (huéng 2 va 3), cu
thé nhu sau:

+ Huéng (1): [M]*(449,3842914)—[A]**(287,24424)+[D],"(163,14854)
[A]"" (287,24424) — [B]™ (224,2540314) — [C]* (133,1666114)
[D],°(163,14854)— [D],** (164,1559314) — [D]* (133,1224114)
+ Hudng (2): [M]* (449,3842914) — [E]** (376,3136914)
+ Hudng (3): [M]" (449,3842914) — [F]* (392,3567)
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Hinh 6: Sac ky do ciia mau PM-A, c6 M/Z = 449,0

Vi nhiing co s& phan tich trén ching toi da
xac dinh dugc su xuat hién ctia cdc ion manh c6
m/z 133,1; 182,7; 224,7; 287,3; 376,7 va 392,8
do su ban ph4 cta ion phan tir [M]" m/z 449,0,
ion 450,1 1a dong vi ctia [M]*. Con lai ion manh
c6 s6 khoi m/z 595,0 chinh 12 ion clia phd khoi
hinh 4 tai RT 3,02 chuyén qua.

IV - KET LUAN
Két qua phan tich trén mdy sic ky 10ng ghép

kh6i phé LC/MS di cho thay cdc anthocyanidin
chii yéu trong qua dau tim Quéang Nam la

pelargonidin va cyanidin, trong d6 thanh phéan
pelargonidin 1a khi chiét trong moi truong c6
acid HCl thi ion CI" s€ két hop véi pelargonidin
tao thanh mudi clorua cta pelargonidin bén; hai
hop chét cyanidin dugc dinh danh 1a cyanidin-
3-O-p-coumarylglucoside va cyanidin-3-O-
glucosit.
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Cyanidin-3-glucosid M OH
Formula Weight = 449.3842914
OH
HO CeH,05
163.0606 Da
C 15 H WOO 6
286.0477 Da OH

OH
Formula Weight[D] ;'= 163.14854

CH,O0
HO 31.0184 Da

B 0
o ' 4
H,C
C4H,0
OH 5oV g
C“/\/C+ oH H 133.0501 Da
\O.

OH Formula Welght [D] 2= 2 164.1559314

Formula Weight[B] "= 224.2540314

HO
l + O \C
(@) 4 _7}_ ;Z
~
| OH oH
OH Formula Weight [D] = 133.1220114

Formula Weight [¢] “= 133.1666114 | ormula Weight [F] "= 392.3567

Hinh 7: So d6 phan manh clia ion phan tor [M]* c6 m/z 449
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