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TOM TAT

Dt vin dé: Rutin co nhiéu hoat tinh sinh hoc quan trong, chiém ham lwong rdt cao trong
ny hoa Hoe. Hién nay nguon chat doi chiéu rutin chwa ddp img dwgc nhu cau cua thi truong vé
nguon cung, gid thanh, dac bi¢t la do tinh khlet con thap tir thiee tién trén nhém nghién ciru thie
hién dé tai. Muc tiéu nghién ciru: Chiét xudt, tinh ché rutin tir nu hoa Hoe va xdc dinh dé tinh khiét
ciia rutin phdn ldp dwoc bang ky thudt sdc ky. Poi twong va phwong phdp nghién cibu: Rutin diroc
chiét xudt bang phirong phdp chiét hoi luwu va két tinh ¢ pH phit hop, dwoc tinh ché lam sach bang
cach hoa tan voi cac dung méi co do phdn cuc khdc nhau. Sdan phcfm dwoc dinh danh va xac dinh
dé tinh khiét bang cac phwong phdp phé hoc hién dai. Két qua: Tir 50g nu hoa Hoe khé da két tinh
va tinh ché dwoc 4,38 g rutin véi do tinh khiét cao. Rutin tinh ché c¢é cung Rf (0,47) trén sdc ky l6p
mong va pho UV-VIS tuwong dong véi chdt chuan tai 2 cwc dai hdp thu déic tring 256 nm va 354 nm.
Rutin tinh ché va chdt chudan déu cho khoi phé véi ion phdn tir ban dau la m/z 609,15 va bon phdn
manh ion ddc trung c6 m/z 151, 255, 271, 300. Quy trinh xdc dinh do tinh khiét rutin bdngphu’ong
phap HPLC/PDA dwoc tham dinh dat cac yéu cau theo ICH véi két qua danh gia do tinh khiét dat
95,66%. Két lugn: Nghién ciru da xdy dung duoc quy trinh chiét xudt va tinh ché rutin trong ny hoa
Hoe bang cdc phwong phdp phé hoc va sdc ky hi¢n dai voi do tinh khiét cao ma khong can qua sdc
ky cét, mang lai hiéu qua hoc thudt va kinh té cao gop phan lam gidau chdt doi chiéu trong ndng cao
chat luong ngu(;n dwoc lidu va ché phcfm tir nu hoa Hoe.

T khoa: Rutin, nu hoa hoe, MS, HPLC-PDA.

ABSTRACT

RESEARCH AND APPLICATION OF CHROMATOGRAPHY
TECHNIQUES TO ISOLATE AND DETERMINE THE PURITY OF RUTIN
FROM Styphnolobium japonicum (L.) Schott BUDS

Truong Tuan Dat, Ngo Thanh Toan, Kinh Thanh Huynh, Do Chau Minh Vinh Tho"
Can Tho University of Medicine and Pharmacy
Background: Rutin is a flavonoid glycoside compound found in Hoa Hoe with a variety of
important biological activities such as anti-oxidation, vascular protection, anti-cancer,
cardiovascular protection and the demand for Styphnolobium japonicum buds in health care is more
and more increasing. However, the current reference standard of rutin does not meet the market's
demand in terms of supply, and price, especially purity. Based on the above reality, the research
team decided to carry out the project "Research and application of chromatography techniques to
isolate and determine the purity of rutin from Styphnolobium japonicum (L.) Schott buds".
Objectives: 1o extract and purify rutin from buds and determine the purity of the isolated rutin using
chromatography techniques. Material and methods: Rutin is extracted and crystallized at a suitable
pH, then purified by dissolving with solvents of different polarity. The purified product was identified
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and determined using spectroscopic methods and modern techniques of UV-VIS, mass spectrometry,
and HPLC-PDA. Results: From 50 grams of dried Styphnolobium japonicum (L.) Schott buds, 4.38
grams of high-purity rutin were crystallized and purified. Test results showed that X compound and
the rutin standard had the same Rf (0.47) on thin-layer chromatography, with similar UV-VIS
spectra at two specific absorption maxima Amax 256 nm and 354 nm. Both the rutin standard and X
compound produced mass spectra with a precursor ion of m/z = 609.15 Da and four characteristic
fragment ions at m/z = 151; m/z = 255; m/z = 271; and m/z = 300. The procedure for determining
the purity of rutin using HPLC/PDA method was validated to meet the requirements according to
ICH, with the purity assessment result reaching 95.66%. Conclusion: The study established a
procedure for extracting and purifying rutin from Styphnolobium japonicum (L.) Schott buds using
modern spectroscopic and chromatographic methods with high purity, without the need for column
chromatography. This approach provides significant academic and economic benefits, contributing
to the enrichment of reference substances and the enhancement of the quality of raw materials and
products derived from buds of Hoa Hoe.
Keywords: Rutin, Styphnolobium japonicum, MS, HPLC-PDA.

I. PAT VAN PE

Thuc pham bao vé strc khoe tir nu hoa Hoe dugc sir dung ngdy cang gia ting va phod
bién trong doi séng nén viée kiém soat chat luong nguyén liéu nu hoa Hoe thong qua viée
danh gia ham lugng thanh phan chinh rutin lién quan céc tac dung sinh hoc da dugc chimg
minh bang cac nghién ctru dugce 1y hién dai la rat cap thiét [1], [2]. Tuy nhién nguon cung
cap chét d6i chiéu rutin ngoai nudce thi gia thanh cao va thoi gian lau, trong khi nguén cung
trong nudc con han ché do su sn co khong lién tuc va do tinh khiét thap. Do do6 nghién cuu
“Nghién ctru tmg dung cac k¥ thuat sac ky trong phan lap va xac dinh d6 tinh khiét cia rutin
tir nu hoa Hoe (Styphnolobium japonicum (L.) Schott)” dugc thuc hién voi muc tiéu: Chiét
xuét, tinh ché, dinh danh rutin tir nu hoa Hoe va xac dinh d¢ tinh khiét cta rutin tinh ché
duoc bang ky thuat sic ky 16p mong, cic phuong phap pho hién dai va k¥ thuat sic ky long
hiéu ning cao véi dau do PDA (HPLC-PDA).

II. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i twong nghién ciru

Rutin dugc phan 1ap tur ny hoa Hoe (S. japonicum (L.) Schott).

Héa chit- thudc thir: Chat chuan rutin dugc cung cap boi Vién Kiém nghiém thudce
Thanh phé HS6 Chi Minh vé&i do tinh khiét 91,5%. Methanol (MeOH), acetonitril (ACN),
acid formic dat tiéu chuan phan tich sdc ky 16ng. Ethanol, chloroform, ethyl acetat, n-hexan,
aceton duoc cung cap boi Chemsol dat tiéu chuén dung trong phong thi nghiém. Nu hoa
Hoe (8. japonicum (L.) Schott) dugc cung cap boi Lién bd moén Hoa Phan Tich — Kiém
Nghiém — Ddc Chat, Truong Pai hoc Y Dugc Can Tho.

Trang thiét bi: Hé thong sic ky long hiéu ning cao Hitachi L-2000, dau do DAD-
L2455, can phan tich ABT 220-5DM, bé siéu &am Wisd WUC-D22H, may do pH Consort
C1020, may Vortex VM-10 DAIHAN Scientific, may ly tim Hitech, may khudy tir IKAC-
MAG HS 10.

Pia diém nghién ctru: Lién bo mon Hoéa Phan Tich — Kiém Nghiém — Doc Chit,
Truong Pai hoc Y Duoc Cén Tho.
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2.2. Phuong phap nghién ctiru

Phuong phép chiét xuit rutin trong nu hoa Hoe

Tir 50g nu hoa Hoe (d6 am 11,22%) duoc chiét hdi luu véi 100 mL ethanol 45% &
90 °C trong 3 lan, gdp dich chiét, c6 quay chan khong, thu duoc taa, tia ndy dugc rira 1an
luot v6i nude lanh va ethanol 45% thu dugc tia thd. Phwong phdp tinh ché thanh phan X
(dw doan la rutin) trong nu hoa Hoe: Tua thd s€ dugc dun cach thuy ¢ 80°C véi ethanol
96% cho tan hét va dat vao ta dong 15 phut rdi sau d6 lai dun cach thuy & 60 °C cho tia tan
ra hét, mot s thanh phén khong tan co thé 1a tap s€ bi tua khi bi thay ddi nhiét do dot ngot,
sau d6 tiép tuc loc va thu ldy phan dich va dé nguoi phan dich, chét phén tich dan két tinh
do kém tan trong nudc ¢ nhiét d6 phong. Sau d6 loc qua phéu Buchner thu 14y tua, rira tia
lan luot bang nudc lanh, ethanol 45% lanh va chloroform thu duogc chat X duoc tinh khiét
hon, tién hanh say ¢ 40 °C trong 24 gio thu duoc 4,38 g chat X tinh khiét.

So bo kiém tra d6 tinh khiét X bang sic ky 16p méng: Hoa tan X vao methanol va
trién khai sac ky 16p mong (SKLM) véi Silica gel 60 Fs4 va hé dung méi khai trién: (1) n-
hexan — aceton — acid formic (20:80:0.5); (2) Ethyl acetat — methanol — nudc — acid formic
(100:17:13:1); (3) Chloroform — aceton — acid formic (17:16.5:8.5). Ban mong sau khi dugce
khai trién s& dugc phat hién lan luot qua UV 254nm, UV 365nm va thuoc thir FeCls 1%
trong ethanol 96%. So bo danh gia tinh khiét trén SKLM khi chi cho 1 vét trén dén UV va
thudc thir & 3 hé dung méi trén.

X4ac nhan chat két tinh X thu dwgc la rutin

Bing cach so sanh X voi chuan rutin trong SKLM (dwa trén gia tri Rr), HPLC/PDA
(dva trén thoi gian luu); ph6 UV-VIS (twong dong dang phd va cac Amax); pho khoi luong &
ché d6 daughters scan phai tim thdy ion phan tir ban dau va 3 phan manh ion dic trung cho
ca X va rutin chuan.

Xay dung va thim dinh quy trinh xac do tinh khiét ciia rutin phén l1ap

Duya trén cAu tric ciia rutin 1a chat phan cyc va log P = -1,3 nén ky thuat sac ky long
pha ddo da dugc ap dung vdi pha tinh Gemini C18 (4,6 x 150 mm, 5 um), nhi¢t do cot &
nhiét d6 phong, thé tich tiém mau: 20 pL. Cac thong sé budc song phat hién, pha dong, tdc
d6 dong duoc khao sat thye nghiém dé tham do diéu kién sic ky va chiét thich hop. Phirong
phdp Tham dinh quy trinh dinh leong: Quy trinh xac dinh d6 tinh khiét rutin phén lap tir nu
hoa Hoe dugc tham dinh theo hudng dan cia ICH [3].

I1I. KET QUA NGHIEN CUU

3.1. Chiét xuit chit X tir nu hoa Hoe
Béng 1. Két qua chiét xuat X tir ny hoa Hoe.

Chi tiéu Két qua thuc nghiém

Do am duoc liéu ban dau (%) 11,22

Khéi lvgng duge liéu ban diu (gam) 50

Khéi lwong tua X tho thu duoc (gam) 10,65

Mau sic tiia X tho Mau vang lyc
Hiéu suit (%) 21,28

Khéi lwong rutin tinh ché thu duoc (gam) 4,38

D0 am rutin sau tinh ché (%) 2,47

Hiéu suit chiét xudt va tinh ché rutin tir dugc lidu (%) 9,53

Mau sic chat X tinh khiét sau tinh ché Vang sang nhat
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n-Hexan - Aceton - Acid formic Ethyl acetat - Methanol - Nuwéc Cloroform - Aceton - Acid formic
(20:80:0.5) - Acid formic (100:17:13:1) (17:16.5:8.5)

Hinh 1. Séc ky d6 kiém tra do tinh khiét rutin phan 1ap dugc
(C: Chat chuan rutin; T: Mau thir hgp chat X)
Nhén xét: Két qua SKLM v6i 3 h¢ dung moéi cho thiy miu thir c6 mot vét duy nhat
c6 Rrtuong duong v&i mau chuan ¢ bude song 254nm, 366 nm va thudce tha.
3.2. X4c nhén chét két tinh X thu dwoc 13 rutin
So sanh X va rutin chudn trén SKLM: Ban mong dugc khai trién bang h¢ dung méi
ethyl acetat - methanol - nud6ce - acid formic (100:17:13:1) va dugc phat hién lan luot qua
UV 254nm, UV 365nm va thuée thir FeCls 1% trong ethanol 96%. Két qua cho thay vét X
va rutin chuan c6 cung Rrla 0,47 trén dén 254 nm, 365 nm va thudc thtr (Hinh 1) [4].
~ So sanh ph6 UV-VIS cua X va rutin chudn: K&t qua thuc nghiém cho thay tai pic
chat X c6 thoi gian luu twong duong pic rutin chuan c6 phd UV-VIS tuong dong pho UV-
VIS (dang phd va 2 cuc dai hap thu tai Amax 256 nm va 354 nm déc trung cho phé UV-Vis
cua rutin.
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Hinh 2. Két qua bién giai ché do Daughters scan MS ESI (-) ciia hop chat X trung khép
v&i cau tric cua rutin.
Nhén xét: Qua cac dit kién SKLM, phd UV-VIS, phd MS so sanh véi chuan rutin
da du co so khoa hoc dé két luan chat X phan lap tir nu hoa Hoe 14 rutin.
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So sanh phé khoi ciia X va rutin chudn: Mau dung dich chuan rutin (khéi lvong phan
tr 610,15 Da) va chit X phan lap duoc bin phd khdi phd 1an 1 & ché d6 ion héa ESI (-) va
chon loc khbi MS! fullscan va khéi phé 14n 2 & ché do daughters scan. Két qua cho thdy ca
chuén rutin va X déu cho ion phan tir ban dau 13 c6 m/z = 609,15 va bdn phan manh ion dic
trung c6 m/z = 151; m/z = 255; m/z=271; m/z =300 (Hinh 2).

3.3. X4y dung va thim dinh quy trinh x4c dinh d9 tinh khiét rutin phan lap

Khio sat diéu kién sac ky thich hop: Cac yéu té anh huong dén hinh dang va sy
tach ctia cac chét trong sac ky 16ng pha dao, bao g6m pha tinh; loai, ti 18, pH pha dong duoc;
chuong trinh rira giai, nhiét d6 cot da dugce tién hanh thuc nghiém. Két qua lya chon diéu
kién sic ky thich hop nhu sau: Cot sic ky Gemini C18 (4,6 x 150 mm, 5 um) [5], pha dong
MeOH-H3PO4 2,5 mM (50 : 50 v/v). Nhiét d6 cot 25°C. Budc song phat hién: 356 nm, tdc

d6 dong: 1,5 mL/phat. Thé tich tiém mau: 20 pL.

Rutin
37

Rutin thi

Rutin Rutin chuan

Hinh 3. SKP ctia miu rutin phan 1ap va rutin chuan

Tham dinh quy trinh dinh lwgng ) N . N
Tinh tuong thich h¢ thong: Chuan bi it nhat 06 mau thir rutin, tiém 3 1an moi mau.

Két qua dugc trinh bay ¢ bang 2.

Bang 2. Két qua khao sét tinh twong thich hé thong.

Lin tiém Th"(‘pilzg luru D“E“m;‘;ig)mh As Rs N
1 3.181 7437211,02 1.05 3.40 4070,05
2 3.177 7493607.80 1.05 337 410520
3 3.175 756302731 101 337 390459
4 3.168 7488372.23 1.05 332 400531
5 3.171 7495334.50 1.03 337 4119,00
6 3.173 7531149,89 1,02 337 4109.36
TB 3,174 750145046 1.04 337 405227
SD 0.01 42592.07 0,02 0.03 83.49
RSD 0.14% 0.57% 1.03% 0.77% 2.06%

Nhan xét: Cac thong s6 sic ky déu nam trong gioi han quy dinh v6i Rs>1,5 ;0,8
<As< 1,5 va cac gia tri RSD déu dudi 2%. Pat yéu cau vé tinh twong thich hé thng.
Tinh dic hiéu: Két qua dugc trinh bay & hinh 4.
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Hinh 4. Sic ky d6 Overlay cac miu dung moi pha miu, mau pha dong, mau thir, miu
chuan, mau thir thém chuan cua rutin.

Nhan xét: Sic ky do (SKP) ciia mau pha dong va dung moi pha mau khong Xudt
hién pic c6 thoi gian luu tring véi pic rutin ctia mau chuén. SKD cua mau thir ¢6 pic rutin
¢6 thoi gian luu tring véi thoi gian luu cia pic rutin trong mau chudn, mau thir thém chuan
c6 su tang 18n 13 rét chiéu cao va dién tich cua cac pic c6 thoi gian luu twong duong véi thoi
gian luu cta cac pic trong mau rutin chuén [6].

Tinh tuyén tinh: Tién hanh do tuyén tinh v6i ddly ndong do méau 40, 80, 120, 160, 200
va 250 pg/mL. Két qua xay dung dudng tuyén tinh rutin thu duoc phuong trinh tuyén tinh
y =73699x + 191038 v6i hé so twong quan R? = 0,9945 trong khoang nong do tir 40 — 250

pug/mL.

Do lap lai: Két qua duogc trinh bay ¢ bang 3.

Béng 3. Két qua khao sat do lap lai cua phuong phap.

Mau Thoi gian luu (phat) Dién tich dinh (mAu*s)
Mau 1 3,175 7597468,31
Mau 2 3,177 7630095,19
Mau 3 3,177 771976208
Mau 4 3,172 7763413,91
Mau 5 3,176 7531769,27
Mau 6 3,171 7410767,10
TB 3,175 760887931
SD 0,003 128023,95
RSD 0,081% 1,68%

Nhan xét: Gia tr1 RSD cua thoi gian luu va dién tich dinh déu nho hon 2% va dat
yéu cdu theo hudng dan d6 chinh xac ciia ICH.

Xac dinh do tinh khiét cia rutin phan 1ap dugc tir ny hoa Hoe

Tién hanh chuan bi 03 mau thi rutin theo quy trinh phan tich da tham dinh, tién hanh
phan tich va ghi nhan két qua % tinh khiét cua rutin bang cach quy vé 100% dién tich pic,
sir dung ché d6 Maxlot trén dau do diy diod quang (DAD) dé tinh toan. Két qua dugc trinh
bay ¢ bang 4.
Bang 4. Dién tich peak ctia rutin va cac tap c6 trong mau thr.

Mau Rutin Tap 1 Tap 2
Mau 1 758684298 212881,26 132667,04
Mau 2 7633741,69 211388,20 133481,91
Mau 3 7598441,10 211945,39 132445,12
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Mau Rutin Tap 1 Tap 2
_Trung binh 7606341,92 +24427,23 | 212071,62 + 754,49 | 132864,69 + 545,92
Tong dién tich dinh 795127761
0/ 4 A . A TAm — Dién tich peak rutin o/ _ 7606341,92 0/ — o
% tinh khiét rutin phan lap Tong dién tich cic peak x100% 705127761 100% = 95,66%.

IV. BAN LUAN

4.1. Chiét xuét chit X tir nu hoa Hoe
Viéc phan lap rutin tir nu hoa Hoe dugc thuc hién khong qua cot ¢ dién ma dya vao
su két tia do ham luong hop chit chiém wu thé va su khac biét do tan trong cac dung moi
cua rutin, dé dang tan trong dung méi c6 d6 phan cuc cao nhu nudc néng, ethanol. Su lya
chon dung moi ethanol 45% hoan toan phu hop véi nghién cuu [7], voi sy ¢6 mat cia mot
luong nude trong dung moi chiét lam ting dang ké d6 phan cyc ciia dung moi s& dé dang
chiét duoc rutin Vi cau trac cia rutin c6 hai goc duong glucose va rhamnose, ngoai ra con
han ché céc tap rat phan cuc gom, pectin, chat nhay di vao. Viéc dun hdi luu cach thuy trong
1 gio voi nhiét do 14 90°C 1am ting hiéu suat chiét, do nhiét do lam tang su di chuyén cua
hoat chét vao 16p dung moéi, 1am ting qué trinh hoa tan, chiét xuat va ting luong rutin. Theo
nghién ctru vé ngudng nhiét do 1am phan huy rutin thanh quercetin, thi nhiét d6 25-60°C s&
lam tang su chuyén hoéa rutin thanh quercetin, con khi & nhiét d¢ 80-95°C thi qué trinh nay
khong xay ra do enzym phan huy rutin bi phan huy badi nhiét do nay [8].
4.2. X4c nhin chit két tinh X thu dworc la rutin
Viéc tinh ché tta rutin tho 1a mot thanh cong ctia nghién ctru nay. Dich chiét ethanol
45% dugc ¢6 quay chan khong dén khi bay hoi hét ethanol, phan dich nuéc dit ¢ nhiét do
lanh 2-8°C trong 12 gid cho rutin két tinh do tinh chat kém tan trong nuéc lanh theo
Chahyadi va cong su (2020) [9], d4 két tinh rutin trong dich chiét san day bang phuong phap
tda rutin trong nudc & nhiét do 4°C.
4.3. X4y dung va thim dinh quy trinh xac dinh d¢ tinh khiét rutin phan lap
Céu tric cla hop chat X dugc xac nhan bang cac phuong phap phd nghiém hién dai
cho thiy su tuong ddng vé ciu trac ciia hop chat X va rutin. Pho UV-VIS ciia hop chit X
¢6 hinh dang phd va cac dinh hap thu cuc dai tring voi chat chuan rutin. Ngoai ra phd MS
con cho thay sy tring khép vé khoi luong ion phan tir ban déu va 04 phan méanh ion con dic
trung, két qua nay tring khép thu vién khdi phd Chau au vé rutin va két qua nghién ciru ciia
He va cac cong su [10].
Xéc dinh d6 tinh khiét cua rutin véi dau do diy diod quang mang dén mot vu diém
vuot troi khi danh gia % tinh khiét pic & ché do xem toan thang séng noi nao c6 hap thu déu
duoc ghi nhan nén d6 tinh khiét cua rutin (95,66%) phan lap tr nu hoa Hoe c6 dg tin cay cao.

V. KET LUAN

Nghién ctru da xay dung dugc quy trinh chiét xut va tinh ché rutin trong ny hoa
Hoe thanh cong ma khéng can qua sic ky cot, dong thoi xac nhan va danh gia do tinh khiét
rutin phan 1ap bang cac phuong phap pho hoc va sic ky hién dai, tin cay (tir 50g nu hoa Hoe
kho da thu dugc 4,38 rutin ¢6 d¢ tinh khiét cao 95 ,66%) nén mang lai hi€u qua hoc thuat
va kinh té cao dép tmg muc tiéu gop phan lam giau chat ddi chiéu tir ngudn tu nhién gitp
nang cao chat lvong ngudn duogc liéu va ché pham tir nu hoa Hoe.
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