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Tém tat

Dat van dé: Vaccinium angustifolium (viét quét bui thap), thuéc ho D6 quyén
(Ericaceae) la loai qua mong cé ngudn gbc tr Bac M§, cé thanh phan chinh la
anthocyanin - mét loai flavonoid cé nhiéu tac dung sinh hoc nhw chéng oxy héa, chéng
ung thw va khang viém. Delphinidin 14 hoat chat thudc nhém anthocyanin cé nhiéu trong
céac loai qua mong nhw dau, viét quat, nho... Muc tiéu ctia nghién cru la khao sat va
xay dwng quy trinh dinh lwong delphinidin chlorid trong V. angustifolium b&ng phwong
phap HPLC-PDA.

Déi twong - phwong phap: Chuan delphinidin chlorid = 98,0% HPLC (Xian Plant
Bio - Engineering Co., Ltd), cao khd Vaccinium angustifolium (Changsha Vigorous-tech
Co., Ltd). Cac diéu kién sac ky dwoc khao sat bao gdbm hé pha déng (5% acid formic
trong nwéc - acetonitrile ché dd gradient), thé tich tiém & 10 L, téc d6 dong & 1,0 mL/
phut va nhiét d6 cot 25°C. Cac diéu kién chiét dwoc khao sat bao gdm ti [& dung moi
chiét (methanol:HCI) v&i 4 ti & |a 6:4, 7:3, 8:2, 9:1; th&i gian thdy phan & 30 phut, 60
phat, 90 phut, 120 phut va 150 phut; tbc dd ly tam 6.000 vong/phut, 10.000 vong/phut
va 12.000 vong/phut.

Két qua: Piéu kién chiét xuat t6i wu véi ti 18 dung mdi methanol:HCI Ia 9:1, thdi gian
thay phan 1a 150 phut va téc d6 ly tam 6.000 vong/phit. Quy trinh phan tich dwoc thadm
dinh va dat theo quy dinh cia AOAC.

Két luan: Quy trinh chiét va dinh lwong delphinidin chlorid trong cao kho V.
angustifolium bang HPLC-PDA da duoc xay dwng thanh cong.

Twr khoéa: Anthocyanin, cao kho, delphinidin chlorid, HPLC-PDA, Vaccinium
angustifolium.

Abstract
Developing a method of quantifying delphinidin chloride in dry
extract from Vaccinium angustifolium

Introduction: Vaccinium angustifolium (Ericaceae) is a low-growing shrub native
to North America, and its main ingredient is anthocyanin. Anthocyanin is a polyphenolic
compound belonging to the flavonoid class. It has many health-related benefits, such
as antioxidant, anticancer, and anti-inflammatory effects. Delphinidin is a polyphenolic
compound that belongs to the anthocyanin class. It occurs in a variety of berries,
including blueberries, strawberries, and grapes. This study surveyed and developed
a method for quantifying delphinidin chloride in dry extract from V. angustifolium via
HPLC-PDA.
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Materials and methods: Delphinidin chloride standard (= 98,0% HPLC, Xian Plant
Bio - Engineering Co., Ltd) and V. angustifolium dry extract (Changsha Vigorous-tech
Co., Ltd.) were used. Chromatographic conditions were a mobile phase (5% aqueous
formic acid - acetonitrile gradient), an injection volume of 10 yL with a flow rate of 1.0 mL/
min, and a column temperature of 25°C. The extraction conditions were four extraction
solvent ratios (methanol:HCI): 6:4, 7:3, 8:2, and 9:1; hydrolysis times of 30, 60, 90, 120,

and 150 minutes; and centrifugal speeds of 6,000, 10,000, and 12,000 rpm.
Results: The optimum conditions for extracting delphinidin chloride were a solvent
ratio of 9:1 (methanol:HCI), a hydrolysis time of 150 minutes, and a centrifugal speed of

6,000 rpm. The analytical process was found valid according to AOAC criteria.

Conclusion: The procedure for extracting and quantifying delphinidin chloride in V.

angustifolium dry extract using HPLC-PDA was successfully developed.
Keywords: Anthocyanin, delphinidin chlorid, dry extract, HPLC-PDA, Vaccinium

angustifolium

I. PAT VAN PE

Vaccinium angustifolium (viét quat bui thip)
1a loai qua mong c6 ngudn gdc tir Bic My [1],
c6 thanh phan chinh 1a anthocyanin - mot loai
flavonoid c6 nhiéu tac dung sinh hoc trong viéc
bao v¢ suc khoe con ngudi. Delphinidin 1a hoat
chat thuoc nhom anthocyanin c¢6 nhiéu trong

II. POI TUQNG - PHUONG PHAP

cac loai qua mong nhu dau, viét quét, nho [2],
dic biét c6 nhidu trong cdy V. angustifolium.
Delphinidin ¢6 kha ning chdng oxy hoa, chéng
ung thu va khang viém [3]. Muc tiéu cua
nghién cuu la khao sat va xay dung quy trinh
dinh luong delphinidin chlorid trong cao kho V.
angustifolium bang phuong phap HPLC.

2.1. Thiét bi chinh ding trong nghién ciru

M3y méc, trang thiét bi

Loai thiét bi Model Nha san xuit
My do thé tich chan chudt Plethysmometer/37140 | Ugo Basile - Y
Miay séc ky long hiéu ning cao HPLC-PDA detector Alliance e2695XE Waters - My

2.2. Pbi twong nghién ciru

Chuén delphinidin chlorid > 98,0% HPLC (Xian Plant Bio - Engineering Co., Ltd). Cao kho
V. angustifolium (Changsha Vigorous-tech Co., Ltd).

2.3. Phwong phap nghién ciru

2.3.1. Khdo sdt cdc diéu ki¢n sic ky

2.3.1.1. Khao sat hé pha dong

Céc pha dong dugc khao sat dugc trinh bay trong Bang 1 [4, 5].

Bang 1. Danh myc cac pha dong duoc khao sat

Thanh phin pha dong (%) )
Hé Che do
A B
1 5% acid formic trong nudc ACN
2 MeOH Gradient
2% TCA, 1% amoniacetat, 2% THF (pH 2,5)
3 ACN
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Dung dich pha dong 2% TCA, 1%
amoniacetat, 2% THF (pH 2,5): Can chinh xac
2,5 g mudi amoniacetat; 5 g TCA hoa tan vao
khoang 400 mL nudc cat 2 1an; thém nudc vira
da 2,5 L va diéu chinh dén pH 2,5 bang dung
dich TCA 4%; thém 50 mL THF; loc qua mang
loc 0,45 pm [5].

2.3.1.2. Khdo sdt thé tich tiém

Thé tich tiém dugc khao sat & 10 pL, 20 pL
va 50 pL.

2.3.1.3. Khao sat nhiét do cot

Nhiét do cot duge khao sat & 25°C va 40 °C.

2.3.2. Khdo sdt cdc diéu kién chiét

2.3.2.1. Khao sat ti 1é dung méi chiét

Hon hop dung mdi MeOH va HCI 2N duoc
khao sat ¢ cac ty 1€ sau: 6:4, 7:3, 8:2, 9:1. Séc ky
dd cta dung dich thir phai cho pic c6 thoi gian
luu tuong tu voi thoi gian luu cua pic chinh trén
sac ky 6 mau chuan. Pic delphinidin chlorid trén
sdc ky dd mau thir c6 dién tich pic 16n nhét véi
cac thong s sic ky dat trong khoang yéu cu.

2.3.2.2. Khao sat thoi gian thiy phan

Tién hanh khao sat thoi gian thiy phan &
30 phut, 60 phut, 90 phut, 120 phut, 150 phut.
Sic ky d6 cua dung dich thir phai cho pic co
thoi gian luu tuong ty véi thoi gian luu cia pic
chinh trén sac ky d6 mau chuan. Pic delphinidin
chlorid trén sic ky d6 mau thir c6 dién tich
pic 16n nhét véi cac thong sé sic ky dat trong
khoéang yéu cau.

2.3.2.3. Khao sat téc dg ly tam

Tién hanh khao sat toc do ly tdm & 6.000
vong/phut, 10.000 vong/phut, 12.000 vong/
phit. Sic ky d6 cia dung dich thir phai cho
pic c6 thoi gian luu tuong tu voi thoi gian luu
ctia pic chinh trén sic ky d6 mau chuan. Pic
delphinidin chlorid trén sic ky d6 mau thir co

dién tich pic 16n nhét voi cac thong sb sic ky
dat trong khoang yéu cau.

2.3.3. Tham dinh quy trinh phan tich

Cac tiéu chi duoc thim dinh bao gém: tinh
tuyén tinh, LOD, LOQ, tinh dic hiéu, twong thich
hé thong, 46 diing, d6 1ap lai theo AOAC [6].

II. KET QUA

3.1. Lua chon cic diéu kién sic ky

3.1.1. Khdo sdt hé pha dong

Dbi voi hé pha dong 1 1a (A) 5% acid formic
trong nudc va (B) ACN vo6i chuong trinh
gradient dugc trinh bay & Bang 2, delphinidin
chlorid trong dung dich chuén c6 thoi gian luu
& phut thir 10. Khao sat hé pha dong 1 bang mau
thir cho thiy pic delphinidin chlorid hoan toan
tach khoi cac pic khac co trong mau thir véi cac
thong s6 sic ky nam trong khoang yéu cau. Hé
1 phu hop dé tach va rira giai cac anthocyanin.
SKD ciia mau chuin va mau thir khao sat hé
pha dong 1 dugc thé hién ¢ Hinh 1.
Bang 2. Chuong trinh gradient hé pha dong 1

d

H® mm =

Nl Sy Pk U s G

G0 MR ) Eeecs

Ty 1€ pha dong (%)
Thoi gian
(phiit) 5% acid for:mic ACN
trong nuwoc
0,1 90 10
2 90 10
10 80 20
15 75 25
20 70 30
25 65 35
27 90 10
- .
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Hinh 1. SKP cua: (a) mau chuin va (b) mau thir dwoc khao sat
boi hé pha dong 1 voi thé tich tiém 10 pL
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D6i v6i hé pha dong 2 1a (A) dém amoniactat pH 2,5 va (B) MeOH véi chuong trinh gradient
dugc trinh bay ¢ Bang 3, phan tich trén mau thir cho thiy hé 2 pha dong nay khong tach duoc cac

anthocyanin (Hinh 2).

Béang 3. Chuong trinh gradient hé pha dong 2 va 3

Ty 1€ pha dgng (%)
Thoi gian (phit) 2% TCA, 1% Amoniacetat, ACN
2% THF (pH 2,5) (hoac MeOH)
0,1 90 10
2 90 10
22 70 30
23 70 30
26 90 10
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Hinh 2. SKP mau thir hé pha dong 2

Dbi véi hé pha dong 3 13 (A) dém amoniactat pH 2,5 va (B) ACN voéi chuong trinh gradient
dugc trinh bay ¢ Bang 3, phan tich trén mau chuén cho thiy pic delphinidin chlorid c6 thoi gian
lwu ¢ phut thir 18 nhung c6 hé sb tinh khiét chwa dat yéu cau. Khi phan tich trén mau thir khong
thdy c6 pic xuét hién ¢ thoi gian lwu & phat thir 18. Hé 3 chua rira giai hoan toan cac anthocyanin
trong mau thir. SKD cua mau chuén va mau thir khao sat hé pha dong 3 dugc thé hién ¢ Hinh 3.
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Hinh 3. SKD cuia: (a) mau chuin va (b) miu thir dwoc khao sat boi hé pha dong 3

3.1.2. Khio sdt thé tich tiém

O 10 pL, cd mAu chuin va miu thir déu cho SKB phu hop, pic dbi xtng véi cac hé s6 sic ky ndm
trong khoang yéu cau (Hinh 1). O 20 uL, pic chinh cia mau chuan bi doang dau véi hé SKP khong
phti hop, SKD ctia miu thir phit hop véi pic dbi ximg nhung khong dat vé hé s6 tinh khiét (Hinh 4).
O 50 pL, SKP cta mau chuin khéng phu hop, pic chinh cia méu thir bi kéo dudi (Hinh 5).
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Hinh 4. SKP ciia (a) mau chuan va (b) mau thr, thé tich tiém 20 uL
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Hinh 5. SKD cua (a) miu chuén va (b) mau thi, thé tich tiém 50 uL

3.1.3. Khdo sdt nhiét d cjt
0 25°C, SKP ciia mau chuan va mau thir déu phit hop véi hé s6 tinh khiét dat yéu cau (Hinh 1).
O 40°C, miu chuin va mau thir déu c6 hé s tinh khiét khong dat trong khoang cho phép (Hinh 6).
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Hinh 6. SKP (a) miu chudn va (b) mau thir & 40°C

3.1.4. Cic diéu kign sic ky téi wu
Céc diéu kién sic ky sau khi duoc khao sat duoc trinh bay trong Bang 4.
Bang 4. Cac diéu kién sac ky sau khi dugc khao sat

Théng sb
Pha finh Zfét iﬁf;l?;lﬁgex Gemini® 5 um C18 110 A (250 mm x
Pha dong 5% acid formic trong nudc - ACN gradient
Téc do dong 1,0 mL/phut
Thé tich tiém mau 10 uL
Budc song 200 - 800 nm
Budc song phat hién 520 nm
Nhiét do cot 25°C
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3.2. Luwa chon cac diéu kién chiét
3.2.1. Khdo sdt ti 1¢ dung méi chiét
Két qua ham lugng delphinidin thu dugc trén ciing mau cao khé ¥ angustifolium khi chiét bang

cac hdn hop dung méi ty 16 khac nhau duoc thé hién & Bang 5.

Bang 5. Két qua ham luong delphinidin thu dwoc khi chiét cao kho V. angustifolium

bang hdn hop dung mdéi MeOH:HCI 2N & cac ty 1& khac nhau

Ti 18 Kh";gl;“-"“g z::g::g Cugml) | Cmgg | t;ﬁl‘;g/gl;‘“h
0,1976 430.377 6,77 0,34
6:4 0,1981 428.505 6,74 0,34 0,34
0,1958 407.233 6,41 0,33
0,1976 346.742 5,45 0,28
7:3 0,1989 489.945 7,71 0,39 0,35
0,1976 478.479 7,53 0,38
0,1977 607.032 9,55 0,48
8:2 0,1967 489.767 7,70 0,39 0,43
0,1968 518.937 8,16 0,41
0,1967 729.068 11,47 0,58
9:1 0,1976 788.441 12,40 0,63 0,57
0,1950 628.381 9,89 0,51

3.2.2. Khdo sat thoi gian thiy phdn
O thoi gian thity phan 13 30 phut delphinidin chura hoan toan chuyén thanh dang chlorid (Hinh 7).
Két qua ham luong delphinidin thu dwoc trén cing mau cao khé ¥V angustifolium véi cac thoi gian
thuy phan khac nhau duogc trinh bay trong Bang 6.
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Hinh 7. SKP mau thir v4i thoi gian thity phan 30 phut
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Bang 6. Két qua ham lugng delphinidin thu dugc & cac thoi gian thity phan khac nhau

ganhio | @ | vy | COEmD | Cmg |

0,1977 607.032 9,55 0,48

60 0,1967 489.767 7,70 0,39 0,43
0,1968 518.937 8,16 0,41
0,1981 488.684 7,69 0,39

90 0,1977 395.032 6,21 0,31 0,36
0,1980 464.896 7,31 0,37
0,1973 574.538 9,03 0,46

120 0,1970 545.533 8,58 0,44 0,43
0,1965 502.725 7,91 0,40
0,1972 832.875 13,10 0,66

150 0,1968 824.759 12,97 0,66 0,70
0,1977 990.851 15,59 0,79

3.2.3. Khdo sdt téc dé ly tam
Két qua ham luong delphinidin thu dugc trén cing mau cao kho V. angustifolium véi cac toc o
ly tam khac nhau duogc trinh bay trong Bang 7.
Bang 7. Két qua ham luong delphinidin thu duoc & cac tc do ly tim khac nhau

(V(‘;l;logc/:l?ﬁt) llr(I;r:lgO :g) z:sfz:leccl)l C(ug/ml) | C(mgg) bight:uml:gg/g)

0,1971 841.197 13,23 0,67

6.000 0,1981 898.702 14,14 0,72 0,69
0,1974 870.275 13,69 0,69
0,1977 607.032 9,55 0,48

10.000 0,1967 489.767 7,70 0,39 0,43
0,1968 518.937 8,16 0,41
0,1980 819.173 12,89 0,65

12.000 0,1971 657.829 10,35 0,53 0,58
0,1973 716.400 11,27 0,57

3.2.4. Quy trinh chiét mdu thir hoan chinh

- Can cao kho V. angustifolium vao dng eppendorf 2 mL.

- Thém khoang 2 mL hdn hop dung méi MeOH:HCI 2N (9:1) vao 6ng, lic vortex khoang 30 gidy.

- Lic siéu am 15 phut & nhiét do phong.

- Thily phéan ¢ nhi¢t d9 80°C trong 150 phut.

- Ly tam 5 pht, téc d6 6.000 vong/phiit.

- Gan lay phan dich, dinh m&c 10 mL bang dung méi MeOH:HCI1 2N (9:1) va loc qua syringe
0,45 wm, tiém vao hé thong HPLC.
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3.3. Thim dinh quy trinh dinh lwong

3.3.1. Tinh tuyén tinh

Khoang tuyén tinh dugc xay dung tu 8 diém néng do: 0,1, 0,2, 0,5, 1, 5, 10, 20 va 50 pg/mL
duogc trinh bay ¢ Hinh 8.
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o e
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Hinh 8. Phuong trinh hdi quy tuyén tinh va hé s6 R2

3.3.2. LOD, LOQ
Pha lodng dung dich chuan delphinidin chlorid nhiéu lan cho dén khi thu dugc ty s S/N cua

LOD =2 -3 vaty s6 S/N cia LOQ = 10. O mdi mirc ndng d6 tién hanh phén tich 2 1an. O ndng do
0,1 pg/mL, ty s6 S/N = 2,49 va 2,62. O ndng d6 0,4 pg/mL, ty s6 S/N = 9,1 va 10,43. Vay trong
nghién ctru dinh Iugng delphinidin chlorid c6 LOD 1a 0,1 pg/mL va LOQ 1a 0,4 pg/mL.

3.3.3. Tinh dic hi¢u

.
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Hinh 10. Pic chinh delphinidin chlorid ctia (A): mau chuan,
(B): mau thir thém chuan, (C): mau thi
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Hinh 11. Phd UV ctia mau thir va miu thtr thém chuédn
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Hinh 12. Phd UV cua mau chuin

3.3.4. Twong thich h¢ thong
Béng 8 va 9 thé hién thoi gian luu va dién tich pic thu dwoc ctia mau chuan va mau thi.
Bang 8. Thoi gian luu va dién tich pic thu duoc cta 6 1an tiém lip lai mau chuan

Lan phén tich Thoi gian lwu (phut) Dién tich pic (uV*sec)
1 10,133 2.492.345
2 10,223 2.569.660
3 10,110 2.455.966
4 10,178 2.548.455
5 10,167 2.541.692
6 10,163 2.449.417
Trung binh 10,16 2.517.922.,40
SD 0,038851855 50.878,57
RSD (%) 0,38 1,69
Bang 9. Thoi gian luu va dién tich pic thu dugc cua 6 lan tiém Idp lai mau thir
Lan phan tich Thoi gian lwu (phut) Dién tich pic (uV*sec)
1 10,108 425416
2 10,111 440.750
3 10,138 435.192
4 10,160 430.991
5 10,139 435.901
6 10,117 444.203
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Lan phén tich Thaoi gian luu (phuat) Dién tich pic (uV*sec)
Trung binh 10,13 435.408,91
SD 0,020252572 6.716,08
RSD (%) 0,2 1,54

Do 1ap lai ciia thoi gian lwu va dién tich pic thu duoc déu co co gia tri RSD (%) < 2%.
3.3.5. D¢ lap lai
Két qua do 1ap lai cua phuong phap dinh lugng dugc trinh bay ¢ Bang 10.

Bang 10. D6 lap lai cua phuong phéap dinh lugng

Miu Kh“tg‘;"‘-”“g D‘(@;“f;zl:c‘)"c C (ng/mL) C (mg/g)
1 0,1505 482.590 7,59 0,50
2 0,1500 460.527 7,24 0,48
3 0,1501 504.121 7,93 0,53
4 0,1501 472.927 7,44 0,50
5 0,1500 485.096 7,63 0,51
6 0,1504 484.679 7,62 0,51
Trung binh ham lugng (mg/g) 0,50
SD 0,02
RSD (%) 2,99

Gia tri RSD cua d6 13p lai nim trong gidi han cho phép. Nhu vy phuong phéap c6 d6 1ap dat yéu
cau ciia AOAC khi phan tich delphinidin chlorid trong mau cao khé V. angustifolium.
3.3.6. Dy ding
Ham luong delphinidin trung binh ¢6 trong mau thir va két qua do dang dugc trinh bay trong
Béang 11 va 12.
Bang 11. Két qua gia tri trung binh ham luong delphinidin chlorid c6 trong mau thir

Miu Dign tich pic Thé’tich dinh .H.ﬁr.n lu’(_mg. Trung binh
: mirc (mL) delphinidin chlorid (ng) (ng)
1 71.031 11,17
2 78.338 10 12,32 12
3 79.145 12,45
RSD (%) 5,87
Bang 12. Két qua do dang cua phuong phép dinh luong
Luon Lwong chuin L huan
chuln them | Miu (;::{pl%ilcli(;lin Dign tich pic dell:)(.l)l?fi(clilr thy | D dine
vao (%) thém vao (ug) | PV 5¢©) hdi (ug) (%)
1 125.212 10,10 105,2
80 2 9,6 125.393 10,13 105,5
3 115.785 8,01 89,7
RSD (%) 4,5
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Luwogn Lugng chuan Lugng chuan
chudn thgém Miu de.lpl%inidin Dign tich pic delp-hifidin thu | D2 dune

vao (%) thém vao (ng) (nV*sec) hdi (ng) (%)
1 152.307 11,96 99,7
100 2 12 151.638 11,85 98,8
3 155.276 12,43 103,6

RSD (%) 1,26
1 169.895 12,33 85,6
120 2 14,4 183.854 14,52 100,8
3 183.990 14,54 101,0

RSD (%) 4,52

Do thu hdi ciia phuong phap nam trong khoang 85,6 - 105,5% va gia tri RSD dién tich pic
< 7,3%. Phuong phép dinh lugng c6 d6 dung dat yéu cau cua AOAC khi phan tich delphinidin

chlorid trong mau cao khé V. angustifolium.

3.4. Dinh lwgng delphinidin chlorid trong cao kho Vaccinium angustifolium
Két qua ham luong delphinidin chlorid trong cao kho ¥ angustifolium duge trinh bay trong

Bang 13.
: Béang 13. Ham lugng delphinidin chlorid trong cao kho V. angustifolium
Miu Khotgl;rq'ng Dl(('::;;;zlelcl)) 1 C (ng/mL) C (mg/g)
1 0,0200 71.031 1,12 0,56
2 0,0201 79.329 1,25 0,62
3 0,0203 79.158 1,25 0,61
4 0,0202 77.489 1,22 0,60
5 0,0203 74.707 1,18 0,58
6 0,0202 73.247 1,15 0,57
7 0,0202 78.058 1,23 0,61
8 0,0202 79.557 1,25 0,62
Trung binh ham lugng (mg/g) 0,60
SD 0,02
RSD (%) 3,90
IV. BAN LUAN Trong cao khd V. angustifolium c6 nhiéu

4.1. Lua chon phuong phap

Anthocyanin ¢é cdu trac vong chira nhiéu
nbi d6i, c6 kha ning hip thu budc séng trong
ving tir ngoai kha kién [5], day 1a co s¢ dé thuc
hién dinh lugng bang phwong phap HPLC-
PDA. Anthocyanin c6 nhiéu nhém - OH tu do
nén c6 tinh phan cyc manh, thich hop cho viéc
tién hanh sic ky trén cot sic ky pha dao.

hop chat thudc nhém anthocyanin ca kha
ning hap thu tai budc séng 520 nm. Néu chi
sit dung dau do UV-Vis va thoi gian luu dé
khang dinh chat d6 1a delphinidin chlorid thi
¢6 thé bi nham 1an. Uu diém cua dau do PDA
la c6 kha nang quét duogc 1 dai budc song
va xem duoc hinh dang phé cua chét can
phén tich. Viéc két hop xem xét thoi gian luu
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va hinh dang phd cé thé khiang dinh chinh
x4c chét cin phan tich. Vi vdy nghién ciru
st dung hé thong HPLC véi dau do PDA dé
dinh lugng delphinidin chlorid c6 trong cao
kho V. angustifolium.

4.2. Lwa chon hé pha dfng

Trong sic ky pha dao, cac dung méi dugc
lya chon phé bién 13 nudc, ACN va MeOH.
Tuy nhién do delphinidin 12 1 hop chit c¢6 ciu
trac phtc tap nén cac nghién ctru so bd cho
théy & bét ctr ti 16 nao cua nude voi ACN hoic
MeOH déu khong rira giai duge delphinidin
no6i riéng va cac anthocyanin noi chung [7].
Ngoai ra do ciu tric ctia delphinidin c6 nhiéu
nhoém - OH nén pha dong phai c6 dd phan cuc
cao. Do do6 pha dong duoc lya chon dé khao sat
14 5% acid formic trong nudc hodc hé dém két
hop v6i MeOH hodc ACN. Tuy nhién két qua
cho thdy hé dém két hop véi MeOH va ACN
khong tach dugc hodc khong rira giai duoc tat
ca cac anthocyanin ra khoi cdt nén nghién ctru
lga chon hé pha dong la 5% acid formic trong
nudc va ACN.

4.3. Lwa chon chuong trinh rira gidi

Céac anthocyanin c6 céu triic phirc tap
nén cac nghién ctru so bo cho théy ché do
ding dong chwa hoan toan rira giai duoc céc
anthocyanin ra khoi ¢t hodc rira giai dugc
nhung chua tich hoan toan [7]. Do vay ché
do gradient duoc lya chon dé dinh luong
delphinidin chlorid.

4.4. Luya chon thé tich tiém

Luong mau bom vao cdt qua 16n s& dan dén
hién tuong pic bi dodng va cac pic bi chong 1én
nhau [7], dan dén SKP ctia mu thir khong phu
hop va cac thong s sic ky khong nam trong
khoang yéu cau. Vi vy thé tich tiém mau 10 pL
la phu hop trong nghién ctru nay.

4.5. Luwa chon nhiét d cot

Trong cac nghién cou dinh luong
anthocyanin, hau hét cac tac gia déu c6 dinh
nhiét do cdt ¢ 35°C hodc 40°C [4, 5, 7], nhung
han ché 1a nhiét do cot cao co thé lam giam hi¢u
ning va anh huong dén kha ning tach cua cot.
Nghién ctru da khao sat trén ca mau thir va mau
chuan & nhiét do cot 1a 25°C va 40°C. O 40°C,
kha ning tach cua cot giam nén nghién ctru cb
dinh nhiét do cot & 25°C.

4.6. Luwu y khi xir 1y va bao quian miu

Delphinidin 14 chit thuéc nhém anthocyanin,
kém bén va dé bi chuyén dang boi dnh sang nén
trong qua trinh xir Iy mau luén ddm bao trong
diéu kién tranh anh sang. Ngoai ra, anthocyanin
khong 6n dinh khi thay dbi nhiét do nén cac
mau ludn duge bao quan & diéu kién 25°C va
ludn duoc st dung trong ngay.

V. KET LUAN

Nghién ctru da thanh cong trong viéc khao
sat va xay dung quy trinh dinh lugng delphinidin
chlorid trong cao kho V. angustifolium. Céc tiéu
chi thAm dinh déu dat gid tri yéu cau theo AOAC.

DANH MUC VIET TAT

Tur Tiéng Anh Tiéng Viét
HPLC High performance liquid chromatography Sic ky long hiéu ning cao
PDA Photodiode Array Detector Déu do chudi diod quang
AOAC Association of Official Analytical Chemists
TCA Acid trichloroacetic
THF Tetrahydrofuran
MeOH Methanol
ACN Acetonitrile
SKP Sic ky d6
LOD Limit of Detection Gioi1 han phat hién
LOQ Limit of Quantification Gioi han dinh luong
S/N Signal - to - Noise Ty s6 tin hiéu/nhidu
UV-Vis Ultra Violet - Visible Quang phd tir ngoai kha kién
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