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XAC PINH TINH CHONG OXY HOA CUA VITAMIN C VA
MOT SO CAO ETHANOL THO CHIET TU THU'C VAT
BANG PHUONG PHAP FERRIC THIOCYANATE (FTC)

Tran Thi Bé Lan va Lé Thanh Phuéc!
ABSTRACT

Crude ethanolic extracts of cork-root bark, fig-haulm bark, and areca seed were used to
determine antioxidation activity by Ferric Thiocyanate Method (FTC), and ascorbic acid
was used as a standard agent. The results show that the antioxidation activity of ascorbic
acid is (88.09 £+ 0.27) %, cork-root bark crude ethanolic extract is (41.99 + 0.07) %,
fig-haulm bark crude ethanolic extract is (36.65 + 0.07) %, and areca seed crude
ethanolic extract is (79.16 + 0.13) %. Comparing the obtained result with the
antioxidation activity of vitamin C and standard ascorbic acid reveals the deviation of
+8.37 %. Antioxidation activity results using DPPH (a,o-diphenyl-f-picrylhydrazyl)
method show that the antioxidation activity percent of ascorbic acid, cork-root, fig-
haulm, and areca seed crude ethanolic extracts in DPPH system by different SC50 values
(ug/mL) are (91.0 = 0.3) % by 9.37 (ug/mL), (77.9 = 0.3) % by 32.28 (ug/mL), (82.9 +
0.3) % by 27.3 (ug/mL), and (89.9 + 0.2) % by 25.83 (ug/mL), respectively. Compared to
the DPPH method, the results from FTC method indicate that the deviation of ascorbic
acid is +2.06 %, cork-root bark is +25.09 %, fig-haulm bark is +32.70 %, and areca
seed is +7.59 %.

Keywords: Cork tree root, fig-tree haulm, areca seed, Ferric Thiocyanate, oleic acid,
antioxidant activity

Title: Determination of antioxidation activity of vitamin C and some vegetable crude
ethanolic extracts by Ferric Thiocyanate method (FTC)

TOM TAT

Dich chiét ethanol thé tir vé ré ban, vé than sung, va hat cau dwoc ding dé xdc dinh kha
nang chong oxy hoa bang phuong phap Ferric Thiocyanate (FTC) vdi acid ascorbic dugc
ding lam chat chudn. Két qua cho thdy hoat tinh chong oxy héa cia acid ascorbic la
(88,09 + 0,27) %, cao ethanol vé ré cdy ban la (41,99 + 0,07) %, v6 thén sung la (36,65 +
0,07) %, va hat cau la (79,16 + 0,13) %. So sanh két qua dat dwoc véi két qua chong oxy
héa ciia vitamin C véi acid ascorbic chudn cho thdy do léch la 8,37 %. Két qua xdc dinh
hoat tinh chong oxy héa theo phwong phdp DPPH (a,a-diphenyl-p- picrylhydrazyl) cho
thdy phan tram hoat tinh chong oxy héa ciia acid ascorbic, cao ethanol thé vo ré ban, vé
thdn sung, hat cau trén hé DPPH ¢ cdc gid tri SC50 (ug/mL) khéc nhau lan heot la (91,0
+0,3) % 09,37 (ug/mL), (77,9 +0,3) % o 32,28 (ug/mL), (82,9 +0,3) % ¢ 27,3 (ug/mL),
va (89,9 £ 0,2) % ¢ 25,83 (ug/mL). Poi chiéu két qua chéng oxy héa cia phirong phap
FTC véi phwong phiap DHHP cho thay dg sai léch ciia acid ascorbic la 2,06 %, vo ré cdy
ban la 25,09 %, vo than cdy sung la 32,7 %, va hat qua cau la 7,59 %.

Tir khéa: vé bén, than sung, hat cau, Ferrvic Thiocyanate, acid oleic, hoat tinh chéng oxy héa

! Khoa Khoa hoc Ty nhién, Truong Dai hoc Cén Tho
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1 PAT VAN PE

Cay ban-Sonneratiaceae caseolaris (L.), ho ban (Sonneratiaceae) nay 1a ho tran
chau (Lythraceae), cdy sung-Ficus racemosa, ho dau tam (Moraceae), ciy
cau-Areca catechu L., ho Cau (4Arecaceae) (Penpun et al., 2006), 1a 3 loai thuc vt
kha phd bién & mién Nam, Viét Nam, dic biét 1a ¢ dong bang song Ctru Long. Tuy
ba loai cdy nay dugc dung lam thudc chita bénh theo phuong phép dén gian kha
phé bién nhung hiéu qua chong oxy héa chua dugc quan tim nhiéu. Chinh vi véy,
viéc xac dinh hoat tinh chdng oxy hoa tu nhién cua 3 loai cay nay 1a rat can thiét
va quan trong cho su thay thé chat chong oxy hoa tong hop, gitip can bang hé
théng chdng oxy hoa bén trong va ngoai co thé.

C6 nhiéu phuong phap khac nhau dé xac dinh hoat tinh chdng oxy hoa. Trong bai
nghién ciru nay, hoat tinh chéng oxy hoa dugc xac dinh bang phuong phap Ferric
Thiocyanate (FTC) voi acid oleic thay acid linoleic cho sy hinh thanh
hydroperoxide (Hoang Kim Anh, 2005 va Olga and Eiji, 2003).

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Chuin bi nguyén li¢u

Nguyén li€u 1a vo 1 ban, vo than sung, hat cau dugc thu héi, sau d6 rira sach, loai
b6 tap, cat nho va phoi kho trong bong rdm. Nguyén liéu sau khi phoi kho duge
xay nho va ngdm trong con tuyét doi. Sau do chiét lay cao va dem cb quay chén
khong. Nguyén liéu sau khi co quay chan khong dem trit vao tii lanh cho dén khi
sir dung (Nguyén Kim Phi Phung, 2007)

2.2 Diéu ché cao ethanol thod

Céac bude diéu ché ethanol tho tir vé ré ban, vo than sung va hat trai cau nhu sau:

- Vo ré ban (2700 g) — chiét kiét vai 3 lit con 95° — ¢d quay — 72 g cao — ky
hiéu cao EtOH ().

- V6 than sung (3800 g) — chiét kiét v&i 3 lit con 95° — ¢b quay — 76 g cao
— ky hiéu cao EtOH (II).

- Hat trai cau (2650 g) — chiét kiét voi 3 lit con 95° ¢6 quay — 86 g cao — ky
hiéu cao EtOH (II1).

2.3 Phwong phap nghién ciru

Hoat tinh chong oxy hoa dugc xac dinh bang phuong phap Ferric Thiocyanate
(FTC) va a,a-diphenyl-B-picrylhydrazyl (DPPH). Thyc nghiém bang phuong phap
Ferric Thiocyanate FTC. Céc s6 liéu dwoc xur Iy va trinh bay dudi dang bang biéu
va biéu do trén phan mém Microsoft Excel.

Trong khao nghiém nay, hydroperoxide sinh ra béi acid oleic thém vao hdn hop
phan Ung bi oxy hoa bdi khong khi va nhiét do kem trong thoi gian thir nghiém
duogc do gian tiép. St (II) clorua va ammonium thiocyanate phan tng v&i nhau dé
tao ra ferric thiocyanate (mau dé) nhd hydroperoxide. Hon hop thi nghiém gdém cé:
0,1 mL mau chat chéng oxy hoa, 1 mL acid oleic 200 mg/mL, 5 mL dém phosphat
0,04 M; 5 mL EtOH 75%, 2 mL nudc cit va giit & 45°C, trong bong t6i. Hon hop
nay ciing dwoc chuin bi thém phan tng khong c6 acid oleic dé lam déi chimg. Sau
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mdi 24h lay ra 1 mL mau, thém 5 mL EtOH 75%, 0,5 mL NH,SCN 30%, 0,5 mL
FeCl, 0,02M trong HCI 3,5% twong ng. Sau khi mau c6 mau do, do hfip thu duoc
do ngay lap tirc & bude song 500 nm (Tran Thi Viét Hoa et al., 2007). Sir dung
ethanol dé hiéu chinh may quang phé vé vach 0.

Qua trinh dugc thuc hién theo so dd ¢ hinh 1 (Akito Nagatsu, 2004).

Midu chdt chéng oxy héa
|'|:|'| pha trong dung méi (mg/ml) 0.1 mL

Oleic acid 200 (mg/mL) 1 mL
Bém phosphat 0.04M 5 mL
EtOH 73% 5 mL
H,0 2mL
Téng 12.2 mL
M&i 24h 14y
Nhiét d6 45°C 1 mL mu
Giif trong bong 161
3 phiit UVIVIS
FtOH 73% 5 mL
NH,SCN 30% 0.5 mL
FeCl, 0.02M/HCI 5% 0.5 mL. ]
500 nm
LOOH OH~ Loy SCN- Fe(SCN);

Fe Fe

Hinh 1: So 6 phwong phap FTC

3 KET QUA VA THAO LUAN
3.1 Két qua xac dinh tinh chong oxy héa bing phwong phap FTC

Acid oleic va acid linoleic 12 2 acid béo khong no dé bi oxy héa sinh ra cac
hydroperoxide. Vi vay, qui trinh tién hanh duoc thay ddi bang cach sir dung acid
loeic thay cho acid linoleic cua phuong phép FTC (Kikuzaki va Nakatani, 1993 va
Kikuzaki ef al., 2002) nhim giam kinh phi thuc hién va phu hop diéu kién phong
thi nghiém. Thyc hién theo qui trinh chinh sira van thu dwoc két qua d6 hap thu
ciia mau co vitamin C, cao ethanol vo ré ban, cao ethanol vo than sung, va cao
ethanol hat cau lan luot duoc thé hién trong cac bang 1, 2, 3 va 4. B9 hép thu téng
hop ctia 5 mau theo ngdy & budc song 500 nm duge thé hién trong bang 5 va hinh
2. P hap thu tong hop ctia 4 mau theo ndng d6 & budc song 500 nm duoc thé hién
trong bang 6 va hinh 3. Phan trim chng oxy héa ciia 4 mau theo ndng do duoc thé
hién trong bang 7 va hinh 4.
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Bing 1: P hip thu ciia miu cé vitamin C

Truong Dai hoc Can Tho

Ngay/Nong d6 (mg/mL) 0 10 20 40 60
2 0,348 0.174 0.342 0.424 0.327
4 0,517 0.247 0.418 0.441 0.357
6 0,974 0.751 0.526 0.318 0.116
8 0,462 0.595 0.794 0.73 0.713
Bang 2: P hip thu ciia miu c¢6 cao ethanol vé ré bin
Ngay/Nong d9 (mg/mL) 0 10 20 40 60
2 0,348 0,278 0,267 0,250 0,255
4 0,517 0,282 0,277 0,266 0,261
6 0,974 0,734 0,669 0,603 0,565
8 0,462 0,848 0,732 0,726 0,643
Bing 3: P hip thu ciia miu c6 cao ethanol vo than sung
Ngay/Nong do (mg/mL) 0 10 20 40 60
2 0,348 0,255 0,253 0,295 0,220
4 0,517 0,376 0,213 0,293 1,035
6 0,974 0,765 0,725 0,662 0,617
8 0,462 0,802 0,812 0,801 0,738
Bing 4: P hip thu ciia miu c6 cao ethanol hat cau
Ngay/Nong dd (mg/mL) 0 10 20 40 60
2 0,348 0,194 0,257 0,247 0,230
4 0,517 0,302 0,255 0,244 0,238
6 0,974 0,497 0,325 0,224 0,203
8 0,462 0,560 0,468 0,450 0,442

Bing 5: P hip thu tdng hep ciia 5 miu theo ngay & budc séng 500 nm

Chit chéng oxy h6a Péichirng Vitamin C EtOH (I) EtOH (II) EtOH (III)

Ngay A A A A A
2 0,348 0,174 0,278 0,255 0,194
4 0,517 0,247 0,282 0,376 0,302
6 0,974 0,751 0,634 0,765 0,497
8 0,462 0,595 0,848 0,802 0,560

* Chii thich: EtOH (I): cao ethanol vé ré ban, EtOH (II): cao ethanol vé than sung, EtOH (III): cao ethanol hat trdi

cau.
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Hinh 2: P$ hép thu theo ngay

Nhu thé hién trén hinh 2, theo thdi gian (ngay), mau déi chimg dat hu hong nhanh
hon (d6 hap thu cuc dai) vao ngay thu 6.

Bing 6: P hip thu tdng hop ciia 4 miu theo ndng dd & bwdc séng 500 nm

Chit chéng oxy héa  Vitamin C EtOH () EtOH (II)  EtOH (III)

C (mg/mL) A A A A
10 0,751 0,734 0,765 0,497
20 0,526 0,669 0,725 0,325
40 0,318 0,603 0,662 0,224
60 0,116 0,565 0,617 0,203

* Chil thich: EtOH (I): cao ethanol vé ré ban, EtOH (II): cao ethanol vé thin sung, EtOH (I1I): cao ethanol hat trdi
cau.
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Hinh 3: D) hép thu theo ndng dd

Nhu thé hién trén hinh 3, ndng d6 chat chong oxy héa cang cao thi kha niang chéng
oxy hoa cang manh trong hé acid oleic.
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Bing 7: Phin trim chéng oxy héa ciia 4 miu theo ndng d9

Chat chong oxy hoa Vitamin C % EtOoH @ EtOJ{ an EtOI(;I (I1D)
C (mg/mL) ) ) Yo
10 22,90 24,64 21,46 48,97
20 46,00 31,31 25,56 66,63
40 67,35 38,09 32,03 77,00
60 88,09 41,99 36,65 79,16
SD (%) 0,27 0,07 0,07 0,13
* Chil thich: EtOH (I): cao ethanol vé ré ban, EtOH (II): cao ethanol vé than sung, EtOH (I11): cao ethanol hat trdi
cau.
100 .
00 | 88.09
] 79.16
80 A 77.00 —
70 | 67.35 66.63
60 A
50 { 46.00 41.99 48.97 510 ML
40 3809 - 36.65 220 m;ﬂ
31.31 32.03 40 mg/mL
30 A 2556 o
22.8 2464 21.46 o060 mg/imL
20 A
10 A
0
1 2 3 4
Chét chéng oxy héa

*Chii thich: 1: Vitamin C, 2: EtOH (), 3: EtOH (II), 4: EtOH (II).
Hinh 4: Phin trim chéng oxy héa theo ndng d

Nhu thé hién trén hinh 4, phan trim chéng oxy hoa ting theo nong do va ting
nhanh nhat la truong hop 1 (Vitamin C).

3.2 Két qua x4c dinh tinh chong oxy héa biang phwong phap DPPH

Céac mau c6 biéu hién kha nang bay cac gbc tw do SC% > 50% (duong tinh) s&
duoc tha nghiém tiep de tim gia tri SCsg (SCsorlé % hoat dong cua chat chong oxy
hoa theo nong d6 (ug/mL) trung hoa 50% goc tu do DPPH) (Philip Molyneux,
2004).

Két qua xac dinh hoat tinh chéng oxy hoa cua cac cao chiét duoc thé hién trong
bang 8. Theo bang 8, kha néng bay goc tu do cua mAu cao tinh ché (vitamin C) cao
nhit & ndng do 50 (ug/mL) va 3 mau cao chiét c6 kha nang bay gbc tr do & ndng
d6 200 (ng/mL). Vi vdy, nong do dé trung hoa 50% gbc tu do DPPH cua vitamin
C thap hon chyc lan so v6i cic mau cao chiét.
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Bing 8: Két qua xac dinh hoat tinh chdng oxy héa ciia cic cao chiét

L Nong do miu SCso o

STT Ki hiéu mau (fg /rr.1L) SC% (ug/mL) Keét qua
1 Chuang (+) 50 86,09 + 0,4 13,85 Duong tinh

2 Chimg (-) - 0,00 + 0,0 - Am tinh
3 Cao tinh ché 50 91,00 £ 0,3 9,37 Duong tinh
4 Phuéc-Lan-Ran (I) 200 77,90 £0,3 32,28 Duong tinh
5 Phu6c-Lan-Rén (II) 200 82,90+ 0,3 27,30 Duong tinh
6  Phu6c-Lan-Rén (III) 200 89,90 + 0,2 25,83 Duong tinh

* Chii thich: Cao tinh ché la Vitamin C, chimg (+) ciing la Vitamin C. Phit6e-Lan-Ran (I): cao ethanol vo ré ban,
Phucc Lan-Ran (I1): cao ethanol vo than sung, Phudc Lan-Ran (I11): cao ethanol hat cau.

Két qua so sanh gia tri vitamin C chu,én giita 2 phuong phap dugc thé hién trong
bang 9. Két qua cho thay hoat tinh chong oxy hoa cta vitamin C da dugc xac dinh
bang phuong phap DPPH v6i % chong oxy hoa rat cao (99,93 %) va két qua nay
phu hop véi két qua nghién curu cua Deore ef al. (2009).

Két qua so sanh gia tri % chdng oxy hoa cac cao chiét giita 2 phuong phap duoc
thé hién trong bang 10. Theo bang 10, % chdng oxy hoa cta cac mau theo phuong
phap FTC thap hon so véi phuong phap DPPH va vitamin C luén cao hon cac mau
cao chiét & ca 2 phuong phap.

Bing 9: So sanh gi4 tri vitamin C chuén giita 2 phwong phap

Phwong phap DPPH Phwong phap FTC SD (%)
Néng d¢ (mg/mL) 60 60
%Chéng oxy hoa 99,93 % 88,09 % 8,37

Bing 10: So sanh gia tri % chéng oxy héa cac cao chiét giira 2 phwong phap
Phwong phap DPPH Phwong phap FTC  SD (%)

Cao tinh ché 91,0 % 88,09 % 2,06
Phuée-Lan-Rén (1) 77,9 % 41,99 % 25,39
Phuéc-Lan-Rén (II) 82,9 % 36,65 % 32,07
Phuée-Lan-Rén (I1T) 89,9 % 79,16 % 7,59

* Chii thich: Cao tinh ché la Vitamin C.

Tir cac két qua va thao ludn ¢ trén cho thiy budc dau thuc hién nén phuong phap
6 su sai 1éch rat 16n so voi phwong phap DPPH. Vi vy, néu mudn khang dinh
chinh xac d6 1éch va kha nang ng dung ctia phuong phap thuc hién thi can phai
¢6 nhitng nghién ctru sdu hon ¢ nhiing diéu kién nhiét do, nf”)ng do mau khac nhau.

4 KET LUAN
Tur két qua thu duoc cua bai nghién ctru nay, mot s6 két luan co thé rat ra nhu sau:

- C6 thé dung acid oleic thay cho acid linoleic trong phuong phap ferric
thiocyanate (FTC).
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— Cao ethanol thd chtra nhiéu nhom hop chat c6 tac dung chéng oxy hoa tét.

- Theo phuong phap FTC (dbi vi h¢ oleic acid) thi nong do chat chéng oxy hoa
st dung gap tur 100 dén1000 1an so voi phuong phap DPPH.

- Két qua so sanh cho céac gia tri do 1éch 16n c6 nghia la phuong phép thuc hién
chua dat yéu cau.
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