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D^t vSn de 
Nhya dy phim thy dyyc trong qud trinh s i n 

xuit vd linh eh i d i u mil u chi im ty Ifi ddng k i 
Thdt vdy, hgt mu u chira 41-51% d i u thfl, trong 
d i u thfl cfl 71,5% d i u bfio vd 28,5% nhya D iu 
mit u tii' Idu dd efl nhiiu tdi lifiu nghifin cicu v i cdc 
hap chit phenol nha xanthon, coumann,,,, Nhang 
bfin eanh san phim Id d i u . nhya mu u da ph im 
eung cfl the cfl nhiiu hyp chi t phenol cd Ich bfin 
trong t h i chit nhya ph i thdi '̂ '. 

De cfl t h i tdn dyng nguin dy p h i m ndy vd 
de Idm CO so' khoa hpc cho cdc nghifin ciru t i ip 
theo nhdm tdn thu ede hyp ch i t phenol ttr p h i 
pham ndy, c i n cfl mflt phyyng phdp phdn tich 
xae dmh hyp ch i t phenol todn ph in Phyang 
phdp dung thuic thu" Folin-Ciocalteu sa dyng 
rflng rdi d i xdc dmh hyp ch i t phenol todn ph in 
CO ehu'a acid phospho-tungstic vd phospho-
molybdic Id chat oxy hfla bi kha bai cdc nhflm 
OH phenol cho mdu xanh lam efl h i p thu cyc 
dai d 765 nm do sy tgo phyc xanh tungsten vd 
xanh molybden Tuy nhifin, ddy Id phayng phdp 
chung Cac yeu tfl nha hdm layng, trinh ty 
thfim thuoe thu', hdm layng dung djch natn 
carbonat, chat ehuan sir dyng, thfl'i gian chfl" vd 
nhifit dp cfl the phai difiu chinh tuy theo mdu VI 
vay, chimg tfli thu'c hifin de tdi "Nghiin ciru dmh 
luong hop chit phenol toan phin trong nhi/a 
mu u dif phim (C inophyllum L ; P ing phuong 
phap quang phd UV-Vis" 

N g u y e n l i e u v a p h u - c n g p h a p 

Nguyen lieu 

Nhu'a mil u du' pham cua qud trinh san xu i t 
d i u mii u thu duoc tai cac nai san xuat d i u mii 
u tmh che vao nam 2008 a thdnh p h i H i Chi 
Minh 

T h i i t b|, h6a c h i t , dung mdi 
Mdy quang phd ti> ngogi khd k i i n Shimadzu 

UV-2450 (Nhdt Bdn). 

Natri carbonat khan Id logi tinh khi i t phdn 
Uch. ehuin acid gallic hdm lyyng 99,2% 
(Sigma-Aldnch), thu ic thy Foltn-Ciocalteu pha 
s i n (Merck). 

P h y c n g phdp nghif in CIFU 

Dya vdo phyyng phdp dmh lyyng hyp chit 
phenol todn ph in trong trd b ing thu ic thy Folin-
Ciocalteu, do quang d b\j(jc sdng 765 nm eua 
ISO, tinh layng hyp chat phenol todn ph in theo 
acid gallic " * ' Xdy dyng vd t h i m dinh phyyng 
phdp d|nh lyyng '^' T i i n hdnh trong d i iu kifin 
trdnh dnh sdng 

Chuin bf miu thi> 

Hfla tan cdc hyp ch i t phenol todn ph in bing 
dung mfli Ihlch hyp r i i dinh mire d i n t h i tich 
quy djnh, Lpe m i u thir L i y mOt t h i lieh xdc 
dinh dieh Ipc cho phdn irng vfl'i thu ic thi i Folin-
Ciocalteu trong mfli trafl'ng k i im cua dung djch 
natri carbonat 20%. 

Chuan bj miu chuan 

Cdn chlnh xdc khoing 0,1 gam chuin acid 
gallic, hfla tan Irong nyflx; vd pha lodng thdnh 100 
mL thu dayc dung d|ch chuin goc acid gallic 
khoang 1 mg/mL. Sau dfl l i n laot hut 1. 2, 3, 4 vd 
5 mL dung djch chuin goc acid gallic va pha lodng 
thdnh 100 mL d i thu dyyc cde dung dich acid 
gallic cfl nong dfl khoang 10, 20, 30, 40 vd 50 
pg/mL, Thfim vdo ede dung dieh ndy thuoe thir 
Foiin-Ciocalteu, nafl'c. dung dich natri carbonat 
20% M i u thu' vd mau ehuan d i yfin 30 phut r6\ 
tien hdnh do mdt dO quang a byfl'c sflng 765 nm 
Ti in hdnh song song vfl'i m i u trdng, 

Thay doi hdm lyyng, trinh ta thfim thuoe thy. 
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• Nghien CLFU - Ky thuat 

K§t qua vd banlu$n 
Thim dmh phu'ang phdp djnh lu'O'ng hp'p 

chit phenol todn phin trong djch chiit nyi^c 

Tinh tuyen tinh 

Khio sil khoing tuyin tinh cOa dung djch 
chuin acid gallic 

-Chuan b| m i u chuin 

Cdn chlnh xdc 100 mg ehuin acid gallic eho 
vdo binh djnh mire 100 mL, Pha lodng b ing 
nyflc d i n t h i lieh Q^ dyyc dung d|eh chuin g i c 
1 mg/mL L in lyyt hiit 1,25. 2,5, 3,75. 5,0 vd 
6,25 mL dung djch ehuin g i c ndy cho vdo binh 
dinh mirc 50 mL vd pha lodng bdng nyfl'c d i n 
the lich- Sau dfl hiit m i l binh 1 mL cde dung 
dich trfin cho vdo cdc binh dmh mac 25 mL 
Thfim ehinh xdc 1 mL thuic thCr Folin-Ciocalteu, 
10 mL nyfl'c, dung d]eh natn carbonat 20% d in 
the tieh D i yfin 30 phOI, do mdt dfl quang ede 
dung dieh ehuin tgi byfl'c sflng 765 nm 

Tien hdnh song song vfl'i m i u t r ing efl thuic 
ttiir 

Bang 1: Kit qui khio sit tinh tuyin tinh trin 
dung dich chuin acid gallic 

STT Wong dp acid gallic (pg/mL) AjK 
1 1 0,122 
2 
3 
4 
5 
6 
7 

2 
3 
4 
5 
6 
7 

Phirong trinh hoi quy. y • 
R' = 0,9972 

= 0,124) 

0,263 
0,394 
0,508 
0,652 
0,765 
0,859 

[ 

Khao sit khoing tuyin tinh cOa dich chiit 
nudc hop chit phenol toan phin 

-Chuan bi mdu tha 
Can ehinh xdc khoang 1 g nhaa cho vdo 

binh nfln 100 mL, thfim 30 mL nafl'c Sau d6 
dem sifiu dm trong 60 phut, cho vao binh l ing 
125 mL, trdng vfl'i 10 mL nafl'c e i t , thu Ifl'p nufl'c 
cho vao binh dmh mirc 50 mL va pha loang 
bdng nyfl'c d i n the tich, Loc qua 2 Ifl'p gi iy loc, 
bo 10 mL dich loc d i u Lan lu'Ot l i y 1, 2, 3, 4 va 
5 mL dich loc thu dayc cho vao binh dmh mCrc 

Bang 4: Kit qua khao sat do diing 

25 mL. Thfim chlnh xdc 1 mL thuic thu- Folin-
Ciocalteu. 10 mL nyfl'c c i t , dung djch natri 
carbonat 20% d i n t h i Uch. D i yfin 30 phOt, Ipc 
qua 2 l in gi iy Ipc, do mdt dO quang cde dung 
djch IhCr tgi byfl'c sflng 765 nm 

T i in hdnh song song vfl'i m i u tr ing cfl thuic 
thu-. 

Bdng 2: Kit qui khio sit tinh tuyin tinh trin 
dich chiit nudrc 
STT 

1 
2 
3 
4 
5 

Thi tich djch chiit (mL) 
1 
2 
3 
4 
5 

Phirong trinh h6i quy y 
R' = 0,9888 

Bt hip thu (Am) 
0,238 
0,411 
0.564 
0,759 
0,844 

= 0,156x 

Do lap lai 

Ti in hdnh chuan bj m i u thir nhy trong phin 
khdo sdt khoang tuyen tinh cua dieh chi i t nyfl'c 
hyp ch i t phenol todn ph in . L iy 1 mL djch Ipc 
dem do mdt dfl quang tai byflc sflng 765 nm 
Ket qua trinh bdy 6' bang 3 cho thiy phyyng 
phap cfl dfl Idp lai tot vfl'i RSD = 2,04%, 

Bang 3: Kit qui khio sit do lip lai 

„.r-i- Do hap thu Ham Iwong ^^^ 
STT • / . , /o/L Ket qua 

X = 0,245% 
SD = 0,005 

y = 0,245 + 
0,005% 

Dp dung 

Ofl dimg cua phu'ang phdp daoc xdc dmh 
bing phaang phap them chuan 

Them mot laang chuan acid gallic taong irng 
vol 80%, 100% va 120% ham lyang mdu thir vdo 
1 mL djch chiet, sau dfl cho phan ang vfl'i thuoc 
tha Folin-Ciocalteu rfli dem do mdt dp quang tai 
bafl'c sflng 765 nm. Xae dinh ty le phuc hi i . Mfli 
mau thac hien 3 l in, lay gia tn trung binh. 

Cac so lieu ghi trong bang 4 cho thdy 
phaang phap co do dimg thap vfl'i ty le phyc hoi 
trung binh la 78,5% 

1 
2 
3 
4 
5 

0,241 
0,242 
0.238 
0,250 
0,247 

0,241 
0,243 
0,238 
0,250 
0,248 

Muc chuan 
them vao 

80% 
100% 
120% 

Lucmg chuin them 
i-ao (pg) 

1,6 
2,0 
2,4 

Lan1 
0,363 
0,409 
0,446 

Ty le phuc 

A^t5 
Lin 2 
0,389 
0,416 
0,46 

hoi trung 

Lan 3 
0,389 
0,433 
0,491 

Lirong chuan 
(ng) 

binh: 78,5% 

1,24 
1,55 
1,93 

tim thay Ty le phuc hoi 

(%) 77,5 
77,5 
80,4 
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• Nghien CLFU - Ky thugt 

Thim d|nh phuvng phdp djnh lu'O'ng hp'p 
chit phenol todn phin trong djch chiit k i im 

Him ltr<yng thudc (/ii> Folln-Clocalteu 10% 

Khio sit khoing tuyin tinh cOa dung dich 
chuin acid gallic 

• Chuin bi m i u chuin: 

can chlnh xdc 100 mg acid gallic cho vdo 
binh djnh mirc 100 mL, Pha lodng bSng nyfl'c 
d i daac dung djch chuin g i c 1 mg/mL, HOI l i n 
layt 1,25, 2,5, 3.75; 5.0 vd 6.25 mL vd pha 
lodng bang nyfl'c d i n t h i Uch. Sau dfl hiit m i i 
binh 1 mL dung djch vira pha lodng cho vdo 
binh dinh myc 25 mL Thfim chlnh xdc 10 mL 
thuic thir Folin-Ciocalteu 10%. dung djch natn 
carbonat 20% vira du tfl'i vgch. D i yfin 30 phiit, 
do dO h i p thu tai byfl'c sflng 765 nm 

T i in hdnh song song v&i m i u t r ing cfl thu ic 
thCr 

Bdng 5: Kit qui khio sit tinh tuyin trin 
dung dich chu^n acid gallic 

Sit Nong dt acid gallic (pg/mL) Ajt, 

1 1 0,086 

2 

3 

4 

5 

6 

7 

2 

3 

4 

5 

6 

7 

Phuong tnnh hoi quy. y = 0,099x -
R' = 0,9995 

0,186 

0,284 

0,390 

0,482 

0,590 

0,675 

0,0114 

Khao sit khoing tuyin tioh cua djch chiit 
klim hop chit phenol toin phin 

- Chuan bj mdu thir 

Can chinh xdc khoang 1 gam nhya MO u, l i e 
3 l in vfl'i dung djeh natn carbonat 20%, m6i l i n 
vfl'i 10 mL, Lgc qua 2 Iflp g i iy Ipc, trdng Ipc 2 
l in bdng dung djch natn carbonat 20%, m i i l i n 
5 mL Bo sung dung djch natn carbonat 20% 
vira du 50 mL Lan lyyt lay 1, 2, 3, 4 vd 5 mL 
dich loc thu daac cho vdo binh dmh mirc 25 mL 

Bang 8: Kil qui khio sit dd dung 

Thfim chlnh xdc 10 mL thu ic thy Folin-
Ciocalteu 10%, dung djch natri carbonat 20% 
d i n t h i tich, D i yfin 30 phiit, Ipc qua 2 l i n gi iy 
lpe, do m$t d i quang cdc dung djch thir tgi 
byfl'c sflng 765 nm. 

T i i n hdnh song song vfl'i m i u t r ing cfl thuic 
thy. 

Bdng 6: Kit qui khio sit tinh tuydn tinh trin 
djch chiit kiim 
STT Thi tich djch chiit (mL) Dt hip thu (ATU) 

1 1 0.12 

2 2 

3 3 

4 4 

5 5 

Phuong Irlnh h i i ( 
R' 

quy: y = 0.0487X 
' = 0,9124 

0,215 

0,273 

0,296 

0.323 

• 0.0993 

Od up l$i 
T i in hdnh chu in bj m i u thy nhy trong phin 

khdo sdl khoing tuy in l lnh cua dieh chi i t k i im 
hyp ch i t phenol todn ph in . L i y 2 m l dich Ipc 
dem do mdt dp quang tgi bycSrc sflng 765 nm. 
K i t qua trinh bdy 6" bang 7 cho th iy phyyng 
phdp cfl dfl Idp lai t i t v6i RSD = 1,56%. 

Bdng 7: Kit qui khio sit dd Up l?i 

Stt D^ hip thu (Arts) "^'"J^^ Kit qua 

X = 0.07% 
SD = 0.001 

RSD = 1.56% 
M = 0.07 ± 

0.001% 

Dd dung 
Bfl diing cua phyyng phdp dtrac xdc dmh 

bdng phaang phdp thfim ehuan nhy trong phan 
dO dung eua myc tham dmh phaang phdp 

Cdc s i llfiu ghi trong bang 8 eho thiy 
phaang phdp cfl dp dimg cai thifin vfl'i ty Ifi phyc 
h i l trung binh Id 92,6%. 

1 

2 

3 

4 

5 

0.208 

0.215 

0,209 

0,208 

0,206 

0,07 

0,072 

0.07 

0.07 

0.069 

Mirc chuan 
them vao 

80% 

100% 

120% 

Lucng chuin 
them vao (fjg) 

2,9 

3,63 

4,36 

Lim 
0,469 

0,536 

0,595 

/17«S 

Lan 2 

0,464 

0,531 

0,598 

Ty 1? phi.ic h6i trung binh: 

Lan 3 

0,467 

0,536 

0,593 

92.6% 

Lurfng chuan 
tim thiy (pg) 

2,7 

3,36 

3,99 

Ty /? phiic hoi 
pi) 
93,1 

93,1 

91,5 
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• Nghien ci>u - Ky thugt 

Hdm iu'p'ng thuic thii- Folin-Ciocalteu 20% 
Khio sit khoing tuyin flnh cda djch chiit 

kiim h(}ip chit phenol toin phin 

- Chuin bj m i u chuin vd m i u lhi>: T i i n 
tidnh nhy trfin nhyng thay b ing thuic thi> Folin-
Ciocalteu 20% 

Bang 9: Kit qui khio sit tinh tuyin tinh trin 
dung dich chuin acid gallic 

STT Nong tfg acid gallic (pg/mL) Azss 

Dd tip i$i 
Ti in hdnh chuin bj m i u thy nhy Irong ph in 

khdo sdt khoing tuyin tinh eua djch chi i t hyp 

ch i t phenol todn ph in . Lpe qua 2 l i n g i i y Ipc, 

do m$t dp quang cdc dung djch thu- tgi bypc 

sflng 765 nm. 

L iy 2 mL djch Ipc dem do mdt dp quang tgi 

bypc sflng 765 nm. K i t qud trinh bdy df bdng 11 

cho th iy phyyng phdp cfl dfl Idp Igi t i t vfl'i RSD 

= 2,14% 

Bdng 11 : Kit qui khio sit dd Up l?l 

-__ 00 hip thu Him lutfng 
(AT,^ (%) Kit qui 

Phirong trinh hi i quy y = 0,1245x-0,0114 
R' = 0.9971 

Bang 10: Kit qui khio sit tinh tuyin tinh 
trin dich chiit kiim 
STT The tich dich chiet (mL) Dp hap thu (Ajis) 
~ 1 0.098 

Phipong trinh hoi quy: y = 0,0435x + 0.0599 
R ' = 0,9904 _ „ _ _ 

Bang 12: Kit qui khio sit do dung 

1 

2 

3 

4 

5 

0,261 

0,273 

0,263 

0,267 

0.27 

0,063 

0,066 

0,064 

0,065 

0.066 

0.063 

X = o,oe5% 
SD = 0,001 

RSD = 2,14% 

y = 0,065 ±0,001% 

RSD theo AOAC = 
3.7% 

01? dimg 

Bfl dimg cua phyyng phdp dayc xdc dinh 

b ing phyyng phdp thfim chuan nha trong phin 

dp dung eua myc th im djnh phaang phdp 

Cde so lifiu ghi trong bang 12 eho th iy 

phaong phap cfl dfl dimg eao vfl'i ty Ifi phue hfli 

trung binh Id 99,3% 

Mucchuan 
them vao 

80% 

100% 

120% 

Lucmg chuan 
them vio (pg) 

2,42 

3,03 
3,64 

Lani 

0,571 

0,667 
0,724 

Aves 
Lan 2 

0,561 

0,657 

0,735 

Ty le phgc hdi trung binh 
Ty le phuc hoi theo AOAC 

Lan 3 

0,562 

0,659 

0,713 

. 99,3% 
95-105% 

LuQ>ng chuin Ty It phuc hoi 
tim thiy (fjg) (%) 

2,33 

3,1 

3,61 

96,3 

102,3 

99,2 

Phayng phdp dinh laang hap chi t phenol 
toan phan trong nhaa mu u da pham vfl'i hdm 
lirong vd trinh ty thfim thuoc tha Folin-Ciocalteu 
khae nhau cho k i t qua: djch chifit nafl'e: 0,245 ± 
0.005%, djch chifit k l im vd thuic thir Folin-
Ciocalteu 10% 0,07 ± 0,001%; dich chiet k i im va 
thuic thir Folin-Ciocalteu 20%: 0,065 + 0,001 %. 

Ban luan 
Theo phuang phdp cua ISO xae dinh hap 

chit phenol toan phan trong tra b ing thuoe thir 
Folin-Ciocalteu {ISO 14502-1), m i u thir chi i t 

bdng dung moi cfl nyflc, cho thuflc tha vao dich 
chiit, de yen ta 3-8 phiit rfli thfim dung djeh 
natri carbonat, sau dfl de yen trong 60 phiit d i 
tao mdu'^' Phaang phap de nghi mde du efl 
khdc biet vfl'i phaang phap ISO ve trinh ta thfim 
thuoe thir Folin-Cioealteu va dung dieh natri 
carbonat v i n phii hyp vfl'i quy trinh gfle do Folin 
va Ciocalteu de xudt'^' Thfl'i gian tao mau ehi 
trong 30 phiit vd hdm laong thuoc thu Folin-
Cioealteu Id 20%, Vfl'i m i u nhaa khi x\y ly bdng 

(Xem lic'p Irang 16) 
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