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Xac dinh dong thoi 05 anthocyanidin trong mot qsé loai rau, cu,
qua bang phuong phap sac ky long - khoi pho (Ic/ms/ms)
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Tém tiat: Anthocyanin 12 mot ho chit mau c6 hoat tinh chéng oxy héa tu nhién dugc tim thay
trong nhiéu loai rau, ci, qua c¢6 mau d6 dén tim. Phat trién phuong phdp phan tich nhanh, chinh
xdc dé xdc dinh ddng thoi 5 anthocyanidin phd bién nhat bao goém: Cyanidin, Delphinidin,
Pelargonidin, Malvidin, Peonidin. Cac chat dugc tach bang sic ky 1ong sir dung chwong trinh rira
giai gradient va dinh lwong bang detector khdi phd MS/MS trong 13 phiit. Qu4 trinh chuin bi miu
bao gom sy thuy phan céc anthocyanin thanh anthocyanidin sir dung hdn hop MeOH/HCI 2,7M &
80°C trong 2 gio. Hiéu suit thuy phan dat >95% va d6 chum RSD <4%. Ung dung phuong phép
phan tich 16 miu rau, cii, qua thu thap trén thi trudng cho ham lugng anthocyanidin trong khodng

1-50mg/100g.

Tir khéa: Anthocyanidin, séc ky 1ong khdi phd, LC/MS/MS.

1. Mé dau

Anthocyanin 12 mot ho chat mau pho bién,
¢6 hoat tinh chéng oxy héa tu nhién, tdn tai
trong hau hét céc thuc vat cao va duoc tim théy
trong nhiéu loai rau ci qua c6 mau tir d6 dén
tim. Mot nghién ctru tai My [6] ghi nhan mirc
titu thu hang ngay (daily intake) cua
anthocyanin 1a 180-215mg/ngay. Nhém céc loai
quéa berry 14 ngudn anthocyanin duoc sir dung
phd bién hién nay cho san xuat thyc pham chirc
ning chdng oxy héa, khéng phd bién tai Viét
nam. Viéc tim kiém ngudn nguyén liéu da dang
cung cap ham lugng cao cdc anthocyanin duoc
tap trung nghién ciru. Anthocyanin ton tai trong
ty nhién do gdc aglycon c6 mau
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(anthocyanidin) két hop véi géc duong. Chi c6
6 anthocyanidin  phé  bién:  cyanidin,
delphinidin, malvidin, pelardonidin, peonidin,
petunidin [1] nhung s lugng anthocyanin do
chiing tao thanh nhiéu gap 15-20 lan, dong thoi
céu tric rt phuc tap 1am cho viéc xdc dinh gip
nhiéu khé khin. Vi vy, nghién ctru ndy tap
trung x4c dinh 5 anthocyanidin pho bién sau khi
da thiy phan tich gbc duong cia cic
anthocyanin.

Céc cong trinh da cong bd thudng xédc dinh
anthocyanin bang phuong phap pH vi sai [3, 5],
HPLC-PDA [4], LC/MS [6, 7].... Mot sO it
nghién clu cong b6 vé& viéc xdc dinh
anthocyanidin bang HPLC-PDA [8] gip khé
khin trong viéc tich va loai anh hudng cua nén.
Trong nghién ctu nay, ching tdi nghién ctu
diéu kién t6i wu dé thuy phan cic anthocyanin
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thanh anthocyanidin va dinh luong bang sic ky
16ng khéi phd 2 1an. Phuong phdp LC/MS/MS
nhanh, xac dinh chinh x4c loai anthocyanidin va
c6 thé sang loc cic chat khac trong nhém.

2. D6i twong va phwong phap nghién ciu

Cic chat chuan: cyanidin chloride,
delphinidin chloride, pelargonidin chloride,
malvidin chloride, peonidin chloride, peonidin -
3 - O- glucoside chloride, cyanidin-3-O-
glucoside  chloride, , pelargonidin-3-O-
glucoside chloride (Sigma-Aldrich). Cac hda
chét tinh khiét phan tich: acetonitril, methanol,
acid formic, acid hydrochloric. Cac chit chuan
anthocyanidin dugc pha trong methanol chira
HCI 2,7M. Céc chat chuan anthocyanin duoc
pha trong methanol.

Thiét bi: UPLC/MS/MS (XEVO TQD -
Waters), Cot sdc ky Waters C18 (150mm x
4,6mm x 2,5um) véi tién cot twong tng

Mau nghién ctu: mot $6 loai rau (bép cai
tim, rau dén, tia to, rau bop...), cu (khoai lang
tim, cu dén, hanh tim...), qua (thanh mai, dau
ta...).

3. Két qua va thao luin

3.1. Nghién ciru diéu kién tq”'i wu xdc dinh dong
thoi 6 anthocyanidin bang phuwong phdp
LC/MS/MS

3.1.1. Diéu kién khoi pho

Diéu kién phian manh, diéu kién ciia ngudn
va khi duoc tu dong toi uvu trén hé thong MS
thu dugc cac ion con dac trung (bang 1).

Béng 1. Piéu kién MS ti uu x4c dinh céc anthocyanidin

Anthocyanidin cyanidin delphinidin pelargonidin = malvidin peonidin

Ton me

(cone vol, eV) 287 (72) 303 (60) 271 (60) 331 (56) 301 (58)

Ion con 137 (34), 109 127 (50), 76 121 (38), 93 315 (30),287 286 (24), 258
(CE, eV) (42), 69 (44) (64),69 (40) (42),65(52) (28),242(30) (30),201 (38)

3.1.2. Piéu kién sdc ky

Trong nghién ctu nay, st dung cot tich
C18 (100mm x 4,6mm x 2,5um), pha dong:
acid formic va acetpnitrile, toc do dong 0.4
ml/ph. Khao sit nong doc acid formic va
chuong trinh rira giai t6i vu.

Khéo sét ché do déng dong (isocratic) voi
pha dong la acid formic 0,1% va acetonitrile

theo cdc ti 1¢ 70/30; 75/25; 80/20; 85/15 cho
thdy: voi cic ché do dang dong khac nhau khi
tang thanh phan acetonitrile, thoi gian luu cua
cdc chét tang, pic bi kéo dudi va tai ti 1¢ 85/15
thi chi cé delphinidin dugc rtra gidi. Do 4o,
chuong trinh gradient t6i uu dugc dwa ra trong
bang 2.

Béng 2. Chuong trinh gradient ti wu

Thoi gian (phiit) 0

10,1 13

% acetonitril 20

20 20

Gid tri pH c6 anh hudng rét 16n téi cau tric
cling nhu mau sic cia cdc anthocyanidin, mdi
anthocyanidin lai chiu anh hudng khac nhau boi
céc gid tri pH khac nhau. Néu pha dong khong
chira acid formic thi khong thé rira giai duoc
cic anthocyanidin. Khi ting ndng d6 acid

formic tr 0,05% - 0,2%, dién tich pic cua céc
anthocyanidin giam, nhung mtc 4§ giam cua
cdc anthocyanidin 1a khiac nhau tuy thudc vao
gid tri pH ciia dung dich. Khi néng do acid
formic cao, s6 lugng ion di vao budng ion cua
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detector MS tang, gdy canh tranh v&i céc ion
ctia chat phan tich, 1am giam tin hiéu. TAt ca cic
anthocyanidin déu cho tin hiéu cao nhét tai
nong d¢ acid formic 0,05%.

3.2. Nghién ciu diéu kién toi wu thity phan
anthocyanin thanh anthocyanidin

Trén nén mau (rau, cu, qud), cic
anthocyanidin ton tai & dang aglycon lién két
voi gbc duong. Do d6, dé xic dinh cic
anthocyanidin thi phai c6 tdc nhan cat mach goc
dudng, chuyén tir dang anthocyanin thanh
anthocyanidin. Céc dung mdi dwoc sir dung phd
bién la: HCl va MeOH. Qud trinh thity phén
cling nhu do bén va dang tdn tali cla cac
anthocyanidin phu thudc rat 16n vao ndng do
acid, nhi¢t ¢ thuy phan va thoi gian thuy phan.
Pé danh gid hiéu qua cia qud trinh thiy phan,
chiing t6i thuy phan cdc chit chuan: cyanidin-3-
O-glucoside, pelargonidin-3-O-glucoside,
peonidin-3-O-glucoside song song cung voi nén
mau qua thanh mai.

Véi cic chat chuén anthocyanin: hit 50uL
chuan hon hop 3 anthocyanin 20ppm vao vial
2mL, thém 950 uL hon hop MeOH/HCIL. Véi
nén mau, can chinh xdc khoang 1g mau da dong
nhat vao lo thuy phan 6mL, thém 5mL hon hop
MeOH/HCL. Chuan va mau duoc thuy phan
dong thoi trong di€u kién nhiét do, thoi gian

xac dinh. Lam lap 3 1an cho mdi loai tai moi
diéu kién.

Khi c¢b dinh nhiét d6 thiy phan 80°C, dung
méi thity phan MeOH/HCI 2,7M, thay ddi thoi
gian thuy phan: 60 phut, 90 phiit, 120 phut, 150
phiit hodc khi c6 dinh dung méi thiy phan
MeOH/HCI 2,7M, thoi gian thuy phan 120,
thay ddi nhiét d¢ thiy phan: 50°C; 60°C; 70°C;
80°C; 90°C; 100°C thi hiéu suét thity phan ciia
cdc chit chuén 1a cao nhét (95 - 99%) Va ham
lugng cdc anthocyanidin trong nén mau qua
thanh mai 16n nhét (47,3mg/100g) tai nhiét do
80°C trong 120 phit. Thoi gian thuy phan lau
hon hay nhiét d¢ thily phan cao hon thi ham
lugng anthocyanidin bi giam c6 thé do qua trinh
phén huy cta anthocyanidin & nhiét dd cao.

pH anh huéng rat 16n dén cau tric va do
bén cia cdc anthocyanidin. Khi thay ddi ndng
d6 HCI trong dung moi chiét (1,5M; 2M; 2,5M;
2,7M; 3M; 3,5M) thi hi€u suét thuy phan thay
dbi dang ké, dat cao nhét tai n6ng do HC1 2,7M.

3.3. Bdnh gid phwong phdp phan tich

Pudng chudn phén tich 5 anthocyanidin da
dugc thiét 1ap sir dung diéu kién phan tich tdi
uu, trong khoang nong do 0,01 - 10ppm. Két
qua phuong trinh duong chuén, hé sé tuong
quan, gi¢i han phat hién (LOD) va giéi han
dinh lugng (LOQ) va do lap lai cua cac
anthocyanidin dugc trinh bay trong bang 3.

Béng 3. Két qua dénh gid phuong phép phan tich

A z Phuong trinh H¢ s6 tuon LOD RSD (%)
Tén chat du(‘)rnggchuén quan R* ¢ (uglg) LOQ(ug/e)
cyanidin y= 17517,3 x + 13558,6  0,99998 0,1 0,33 2,2-3,1
delphinidin y=13232.3 x + 50,7743  0,99995 0,5 1,67 2,0-2,9
pelargonidin y=21283,6 x + 17140,3 0,99999 0,03 0,10 3,0-34
malvidin y=138818,5 x + 30825,6  0,99998 0,003 0,01 3,5-4,0
peonidin y=217711 x + 2803,38 0,99998 0,003 0,01 3,3-3,9

3.4. Phdn tich mot $6 mau thuc 1é

Tién hanh phan tich 16 miu thuc té dugc
lay ngau nhién trén thi truong, bao gdm: bip cai
tim, ca tim, su hao tim, hanh tiy tim, tdo do, 1a
tia t0, qua thanh mai, rau bdp, rau dén, cu dén,

khoai lang tim cho thdy: ham lugng tong cic
anthocyanidin trong rau, cu, qua trong khoang
1-50mg/100g. Trong d6, cyanidin la chat pho
bién nhat, né c6 mit trong tit ca céc loai rau,
ct, qua duoc phan tich va chiém ham lugng cao
nhit (14/16 mau, ham luong 2 - 43 mg/100g),
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tiép dén 1a peonidin (11/16 mau, ham luong
0,1-5mg/100g), pelargonidi (9/16 maiu, ham
luong 0,01-1,5mg/100g), delphinidin (4/16
miu, ham lwong 0,5-2,5mg/100g). malvidin
khong phat hién trong mau rau, ci, qua nio c6 thé
do dy la anthocyanidin kém phd bién. Diéu nay
phu hop véi thong tin dugc dua ra trong nghién
ciu truéc dé [4]: Cac glycosid cua 3
anthocyanidin khéng bi metyl héa (cyanidin,
delphinidin, pelargonidin) 12 phd bién nhét trong
tu nhién, chiing chiém hon 80% séc t6 trong 14,
69% séc to trong qua va 50% sic tb trong hoa.

Trong cdc ddi tugng miu dugc phan tich,
ham lugng anthocyanidin trong qua thanh mai
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cao nhat, tiép dén 1a 14 tia t6, su hao tim, tdo do
My, bip cai tim...Ci dén va rau dén khong
phat hién bat cir anthocyanidin nio mic du
chiing 6 mau tim khad dam, c6 thé mau tim nay
do sic td khdc ngoai nhém anthocyanin tao
thanh. Pang chu y 1a qua thanh mai chtra 4 loai
anthocyanidin véi ham lugng tuong ddi cao véi
nén miu khd sach c6 thé duge dé xuét dé tinh
ché anthocyanin cho san xuét thyc pham chirc
ning. Day 1a loai qua chua phd bién, mdi duoc
tréng tai Quang Ninh va mot sé tinh mién ndi
phia Bic.
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Hinh 1. Sic ky d6 mau tdo do
(phat hién 4 anthocyanidin: cyanidin, delphinidin, pelargonidin, peonidin).

4. Két luan

Nhu véy, chiing t6i da nghién cru, khao sat
dugc cdc diéu kién t6i wu xdc dinh dong thoi 5
anthocyanidin bang phuong phép sic ky 1ong
khdi phd LC/MS/MS va 4p dung qui trinh phan
tich t6i wu dé xdc dinh ham lugng cha céc
anthocyanidin trong mot $b loai mau rau, cu,

qua. Tir d6 cho thdy, ddy 12 mot phuong phap
hiéu qua dé xdc dinh nhanh, chinh xdc ham
lugng céc anthocyanidin va cé kha ndng md
rong dé xdc dinh ham lugng anthocyanidin
trong thyc phdm chirc ning. Nghién ciru ciing
chi ra ham lugng anthocyanidin trong mét s6
loai rau, cu, qua Vi€t nam lam co s6 de lya
chon ngudn nguyén liéu cho san xuét thuc
pham chirc nang chéng oxy héa.
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Simultaneous Determination of 5 Anthocyanidins in Some
Vegetable and Fruits by Liquid Chromatography Tandem
Mass Spectrometry (Ic/ms/ms)

Vu Thi Trang', Le Thi Hong Hao', Tang Thi Phuong?, Nguyen Xuan Trung®
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?Chemical Department, VNU University of Science

Abstract : Anthocyanins constitute a major group of natural antioxidant compounds, and they are
responsible for the colours of fruits and vegetables. A rapid and accuracy method for the determination
of the five most abundant anthocyanidins in vegetable and fruits is described, including Cyanidin,
Delphinidin, Pelargonidin, Malvidin, Peonidin. The compounds were separated by gradient elution
and quantified using UPLC/MS/MS within 13 min. A sample preparation step was employed which
hydrolyzes anthocyanins to anthocyanidin using MeOH/HCI 2,7M at 80°C for 2h. Hydrolysis recovery
was > 95% and RSD <4,0%. Testing on 16 different vegetable and fruit samples demonstrated the
applicability in the concentration range of about 1 - 50mg/100g.

Keywords: Anthocyanidin, liquid chromatography tandem spectrometry, LC/MS/MS.



