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SUMMARY:
A STUDY ON THE EXTRACTION OF FERULIC ACID FROM DANGGUI ROOT
(RADIX ANGELICAE SINESIS) AT SOUTHERN TRA MY DISTRICT,

QUANG NAM PROVINCE

This paper presents a study on the extraction of ferulic acid (FA) from Danggiu root (Radix
Angelicae Sinensis) collected in the southern Tra My district, Quang Nam province by a method of
immersion combined with sonication. The experimental results show that the suitable extraction
condition is the temperature of 30°C, the solid sample-exiraction solvent of 50g/200mlof the
NaOH/Methanol/H 0 extraction solvent of NuOH 0.7% (w/v} and pure MeOH (30.70 v/v), the
immersion time of 60 min and then the sonication time of 30 min. As a resull. the content of
FA in the Danggui root analvsed by HPLC is 0.92mg/g drv sample. This value is rather high.
compared with other Dangguis, shows that this Danggui has rather good quality.
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I. MO DAU

Duong Quy {Rodix Angelicae Sinensis) la mt trong
nhing vi thudc clia y hoc ¢d truyén dung chida bénh phu
no, ducc dua vao Dugc Dién Viet Nam tr 1983 dén nay, ca
tac dyng chifa bénh thi€u mau vo cing hiéu qua[1]. Dac
biét, ré cay Duang Quy dudc ding trong viéc diéu trj, kiém
soat, phong chdng va cai thién nhing bénh, hdi chiing
va triéu ching nhu: stress, ung thu, bénh tiéu Audrg. rdi
loan tim mach, réi loan thodi hda thdn kinh. Cdc nghién
clUu géan déy cho thiy nhing ¢du tlf chinh c6 lién quan
dén hoat tinh sinh hoc va nhiing dac tinh dudc ligu cua
Duong Quy gém cac hgp chat phthalide, cac acid hdu cd
vd ¢ac ester cua chang, cac polysaccharide[2). Trong s6
¢Ac acid hiu ¢o, ferulic acid mac di ¢6 cdu tao phan
ti kha don gian nhung fal ¢6 ham lugng I6n va c6 hoat
tinh sinh hoc rat cao([3, 4, 7]. Do do, ferulic acid dudc st

dyng rong rai iam chdt danh dau (marker compound) ¢
@4nh gi4 chat lugng cla Dudng Quy va cac san phim ci
no [6, 7). Ferulic acid dugc chiét tach td ré Duong Q
bang nhiéu phudng phap nhy chiét soxhlet bang hé du
moi methanol-formic acid (95:5)[8], chiét hdi Ity du
dung méi methanol 70%[9] hay dung mdi ethanol[10)
chiét trg giup vi song vOi dung méi ethanol 90%(5] h
chiét siéu dm bang dung mdi ethanol 70%[11]. Trong
bae nay chung t6i trinh bay két qua nghién cdu chiét tad
ferulic acid thé trong ré Oudng Quy (Nam Tra My, Ti
Quang Nam) bang phudng phap ngdm chiét vdi dung
thich hgp két hop (Ac siéu am, ddng thdi dinh Iugng feruk
acid trong dich chiét dudng quy bing phuang phap séc &
Jéng higu néng cao (HPLC).

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

1. Nguyén ligu

fé cay Duong Quy, dugc Iya chon mét cach ngiu nhién
& huyén Nam Tra My, tinh Quang Nam. Ré cay Dudng Quy
mang vé dudc phoi khd, cat, xay ahd va dugc ray qua ray
¢6 kich thuéc 16 c8 0,5mm, bao quan trong binh kin d
nhiét do 4°C. Bo1 via chudn bi dugc dem soi bt dé giam

dinh loai thuc vat. Két qua soi bt duge trinh bay tron
Hinh 1 che thdy c6 nhiéu hat tink bt ding riéng (é, cll
manh md mém chua nhiéu hat tinh bt dung riéng Ié ¥
manh mach. Diéu nay minh chiing d&y ding (a Didng Ou'
(Radix Angelicae Sinensis) theo tinb chdt sai bt tron
Dugc Dién Viét Nam V(1}.
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Hinh 1. K&t qua soi bjt giam dinh 1w vat cua FA

L ]

2. Hoa chat va thiét bj

Chudn FA (tinh khiét >98%), ca¢ dung mdi acetonitril,
methanol, ethanol, ete ddu hda va céc héa chat nhy NaOH,
KH,PO, sif dyng trong cac thi nghiém (& hoa chit tinh khiét
phan tich cla hang Merck (Germany).

Dung mdi NaOH/methanolH,0 dugc pha bang céch
can 2 gam NaOH r3n hoa tan trong 300ml nude ¢4t 2 1n
rdi thém 700ml methanol tinh khiét vao.

Cheét siéu dm dugc thyic hén trén méy GTSONIC (China),
Céc phép do UV-VIS khi khio sat diéu kign chiét tdi uu dugc
thue hién trén méy UV-1800 ca hdng Shimazu (Japan). Djnh
lugng FA trong dich chiét bang may HPLC cia hang Agilent
1260 (USA)} dudc trang bi it Eclise plus G18(4,6cm x
250mm x Sum), d4u do DAD (Diode-Array Detector).

3. Phuong phiap nghién ciu

3.1. Khao sat cac yéu 16 anh hudng dén qua trinh
chiét FA

Céc ybu t6 anh hudng dén qué trinh chist ferulic acid
d ré cay Duang Quy dudc chon ¢ khdo sat 13 dung mbi
chiét, thoi gian ngam chiét, nhiét d¢ chiél va ti Ié rin long.
Cac dung dich chigt & mdi tnidng hop khéo sét dugc ghi
phd UV trong khodng budc song 300 — 410nm dé theo dsi
gid tri 60 hip thu quanh budc song khoang 320nm do phd
UV-VIS cia FA ¢6 cyc dai hap thy d 321nm nhu dudc trinh
bay trong Hinh 2.
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Hinh 2. Phd UV-VIS cia FA chudn

Hoa hoc & Ung dyng
S0 1B 6081/ 5.3022

3.2. Dinh lugny FA irong dich chiét bang HPLC

Vige dinh ligng FA trong dich chiét dudc thige hign bang
phuidng phap chudn ngoai (external standard method) vdi
diéu kién tién hanh sic ky HPLC nhu sau: Pha ding Ja
dung dich hdn hgp dém dihydrophosphat 10mM/L pH 4,0
va acetonitnl vdi 4 18 80:20 (v/v) khdng d5i trong sudt qua
trinh rira gidi voi toc 49 dong 1.2mlphdt, bude sdng do tim
321nm, nhigt d ot 30°C, the tich tiém miu 20pl.

Dung dich chudn dudc chudn bi nhy sau: Can chinh
xac khodng 10mgq ferulic acid chudn cho vao binh dinh
mitc 10ml, thém khodng 7ml methanad, siéu am, b sung
vua d0 bing methanol, thu dugc dung dich chudn gbc
ferulic acid c6 ndng a6 chint xac khoang 1.000ug/ml. Tus
cac dung dich chudn gdc trén, tién hanh pha loang bing
methanol a8 thu dudc c4c dung dich ding dé xdy dyng
dudng chudn co ndng 49 14n Iugt KA Sug/ml; 10pg/m;
15pg/ml; 20pg/ml; 25p0/ml. Tién hanh sic ky cac dung
dich chudn. Ghi lai sic ky 48 va dién tich pic cla lerulic
acid va tf d6 x4¢ dinh phudng trinh héi quy tuyén tinh bidy
dién mBi tudng quan gida dién tich pic va ndng do cda FA.

Nong dd ciia FA trong dich chiét duge xac dinh dua trén
cong the (1):

Clug/mb) = - 4}
a

0 day S 1a dién tich pic cua FA; ala dd ddc, b giao diém

dudng chudn voi truc tung cba phudng trinh tuyén tinh;
S=aC +b.

Dung dich mau thil tiém vao may HPLC duge chuin bi
nhy sau: 50g bot ré cdy Duong quy dudc chist theo didy
kign tdi wu 02 khio sat @ trén, lgc dich chiét dem cd quay
thu duge can rBi hoa tan trong 200ml methandl. Lot qua
oidy loc, pha loang (néu cén) réi lpc dung dich qua mang
lgc 0.45um tride khi tiém vao may HPLC.

Ham lugng FA trong duge lidu duge xac dinh dya trén
¢bng thie (2):

CXEOOXIOOxP_

Ximg/g) = - T 70
L4 mx 1000 x (100 - 8)

)

{ day X 1a nong 66 ppm i s6 mg FA chisa trong 1
gam dugc kiéu; m 12 khdi lugng duge liéu (gam); B (%) 1a
@ am cla médu thiy dem phan tich (B = 5,933%); P i3 ¢d
tinh khiét cua chdt chudn FA; 200 1a s6 midung médi chiét.



1. KET QUA VA THAO LUAN

1. Khéo sat cac yéu td anh huing dén qua
trinh ghiét ferulic acid & ré cdy Pwong Quy

1.1. Anh huting cia dung mdi chiet

Can 50g bot re Puong Quy da dugc say khod kiét cho
v40 cac binh non 250ml I3n lugt chiia 200mI cc dung moi
(1) NaOH/methanolH,0, (2) ethanol/H,0 70% (), (3)
éte dau hoa ngam trong thdi gian B0 phut, sau d6 lac siéu
am trong 30 phut d nhigt dg phong, loc 1ay dich chiét ri
pha loang dung dich 10 Idn va dem do UV - VIS. Két qua
khao sat su anh huong cua dung moi dén kha nang chiét
FA dugc bigu dién @ Hinh 3.

Hinh 3, Anh hudng dung mdi chiél dén qua Irinh chisl FA

D4 thi Hinh 3 cho thdy khi thay ¢di dung moi chiét thi
6 hép thu A cua FA trong cAc trueng hgp dung mdi déu
cho ket qua cao nhdt trong khodng budc séng tu 310 -
330nm chifa budc séng hdp thy cyc dai cua ferulic acid
(321nm){12). § day d6 hdp thu A dat duoc cao nhat ¢
budc séng khoang 320nm cho triang hop dung dung
mdi chiét NaOH/methanol/H,0. Diéu nay c6 thé giai thich
nhy sau: Trong ba dung mdi chiét irén thi dung moi chiét
NaOH/methanol/ H,0 ¢é do phan cyc cao nhdt. NaOH
trang dung méi Chlét nay trung hoa chuyén nhém -COOH
thanh nhém mang dign tich ~-COO 1am tdng d6 hoa tan
ciia FA vao dung mdi chiét nay 50 vdi hai dung mdi chiét
kia. Vi vay dung m6i NaOH/methanol/H,0 dudc chon dé
khao sat tiép.

1.2. Anh hugng cisa thii gian ngam chigt

Anh hugng cia théi gian ngam chiét d8n qua tinh chigt FA
duoc tién hanh gidng muc 3.1.1, nhung & day sif dyng dung moi
NaOH /methano/H,0, thai gian ngam chiét thay ddi 15, 30, 45,
60, 90 (phit) va sau 46 cAc mdu duce dem c Sl am trong 30
prut KA Qe o S (Utho i Bty sorg Hinh 4.
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Hinh 4, Anb hung cia thoi gian ngam chiél dén qua tnnh chiéi FA

Két qua tif Hinh 4 cho thdy khi tang thdi gian ngam
chiét thi khéi lvgng chat chiét thu duge ciing tang lén
thé hién thong qua d6 hap thu A v dat két qua cao nhét
sau 60 phat. Néu tang thdi gian chiét ién 90 phut thi khi
lugng chat chiét giam nhung khdng nhiéu nén thai gian
chiét t6i uu dugc chon 13 60 phut. Diéu ndy co thé gidi
thich do tang thdi gian ngam chiét sé giip dung méi cé
thdi gian thim thiu vdo ca¢ md mach céc t& bao thyc
vit 0 hoa tan FA nén higu sudt chiét tang ién, nhung
vidc ngdm 4u dén 90 phut c6 thé [am cha FA hdp phy
m¢t phan én bé mét cua cac s¢i xenlulose cua ré duong
quy ddn dén dg hap thu giam xudng nhung khong nhiéu.

1.3. Anh hudng cua nhiét o chiét

Anh hudng cua nhiét do chiét dén qua trinh chiét FA
dugc khao sdt vdi thdi gian ngam chiét 60 phat v& thdng
s6 nhigt 46 chiét dude thay ddi tr 15 dén 60°C.

= b

Hinh 5. Anh hudng cda nhigt 4G chiét déa qud trmh chiét FA

Tit Hinh 5 cho thay khi tang nhiét 06 chiét ti 15°C 1én
30¢C thi khdi hgng chdt chiét thu dugc cing tang lén rAl
manh. § nniét da chiét 30°C va 40°C ta thdy khi lugng
chdt chiét thu dugc khong chénh IEch nhau nhiéu, nhung
## 50°C khéi lugng chat chiét thu dudc qiam di kha nhiéy
va gidm manh khi nhiét 4 chiét 8 60°C. Syf gia tang nhiét
a9 chiét lam gidm hiéu sudt chiét FA (thé hién qua do
hap thu), dic biét giam manh & 60°C ¢d thé duge gidi
thich khi ahigt do chiét tang lén |dm methanol bay hdi
cang nhiéu (nhiét do soi cla methanol (@ 64,7°C) |am
thanh phan dung méi chiét giam dung mdi hdu ¢d nén
tang manh tinh phan cyc dan dén dg hoa tan cua FA vao
dung mai chiét gidm di. Vi vay nhiét dg chiét tdi uu dudc
chon 1a 30°C.

1.4, Anh hudng cda 1i 1€ rdn/long

Anh huding cua ti 18 r4n Iong ¢én qua trinh chiét FA dudc
khao st véi nhiét do chiét 30°C va ti 1& rdn 16ng dugce ¢
dinh thé tich dung mdi V= 200rml, con khéi lugng may
ré Dudng Quy 1a 10, 15, 20, 26, 50 va 75 (gam).
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Hinh 6. Anh hiiéng cisa ti Ié rin léng dén qua trinh chiét FA

HKinh 6 cho thdy khi khSi Iugng mau rdn tang I&n trong
¢ing thé tich dung mai chiét 200 mithi khéi ligng chat
chiét dudc cing tang 18n theo. Tuy nhién lugng chat chiét
FA G 50g va 759 mau thu dugc gin bing nhau thé hign
qua 40 h3p thu gdn bing nhau § budc séng khoang 320
nm. Digu nay cho thay d 50 gam mdu rdn FA chiét dudc
gén nhut dat dugc bao hoa treng dung mdi chiét. Do do,
ching t6i chon 1i 1 ran/long 13 50g/200ml.

2. Xac dinh ham lugng FA trong dich
chiét bing HPLC

K&t qua xay ding duong chudn biéu dién mai quan hé
gidanéng 46 FA (ug/ml) vai dién tich (mAU.s) cla pic FA
trén séc ky dd dugc trinh bay trong Hinh 7.
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Hinh 7. Dudng chusn tuyén linh gida ndng 65 FA
va dién tieh pic FA

Phifang trinh hdi quy c6 hé s0 tifdng quan R? = 0,999
tho thdy mufc d6 tuyén tinh cao cia madi quan hé gida dign
fich pic FA voi nfing 6 cua FA khi tién hanh chay sic ky
HPLC. Hinh 8 va 9 trinh bay séc ky dd tiéu biéu cua dung
dich chuén FA va s&c ky d6 cua dung dich mau chiét tu ré
Ouong Quy & didu kién phi hgp da chon. Két qua tinh toan
dia vao duang chusn va dién tich pic cua FA trong séc ky
10 ctia dung dich chit cho néng 4§ FA trong dich chiét
@2,16p0/ml v st dung c6ng thiic (2) dé tinh dude ham
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Jugng fervlic acid trong Dudng Quy d Nam Tra My (Quang
Nam} 12 0,92mg/g mau kho. K&t qua nay |4 kh4 cao so vbi
ham lugng FA cua Duong Quy nudc ngodi da cong bd dao
dong trang khoang tis 0,211 dén 1,75mg/g mdu kho[2)].
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Hinh B. S3c ky 46 NPLC cha dung dich chudin FA
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Hinh 9. Sic ky 96 HPLC dich chiéf cua ré cay Ouong Quy

IV. KET LUAN

Qui trinh chiét tach ferulic acid o ré cay Duong Quy
bing phugng phap ngdm chiét bang dung mdi NaOH/
Methanol/H,0 két hgp idc siéu am da dugc khao sat cho
diéu «ign chiét phii help 1a thdi gian ngam chiét 60 phat
két hgp v6i 30 phut {ac siéu am, nhiét d§ chiét 30°C, ti
& rin/i6ng 1a 50g/200ml. Két qua phan tich dich chiét tif
ré cay Duong Quy til huyén Nam Tra My, tinh Quéng Nam
bang phudng phap HPLC cho ham lugng cda FA la 0,92
mg/g méu kho. Két qua ndy kha cao so vdi ham iugng ctia
mot s6 loai Duong Quy khac cho thay chat lugng kha 16t
cua {oai Duong Quy nay ddng thdi cang cho thdy quy trinh
chiét tch ndy ¢ hiéu Iuc cao.
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