Nghién ctru khoa hoc c6ng nghé

KHAO SAT HAM LUQNG FLAVONOID TONG SO VA HOAT TiNH
CHONG GOC TU DO CUA CAO CHIET TU MQT SO LOAI PAU
TREN THI TRUONG VIET NAM

NGUYEN THI THU THUY , PAO NGUYEN MANH

1. PAT VAN DE

Flavonoid 1a nhom hoat chét thuong gip trong nhiéu loai thyc vat v6i nhiéu
hoat tinh sinh hoc quy nhu hoat tinh gay doc té bao ung thu, khang viém, hoac
chéng oxi hoa [1]. Nhiéu nghién ctru da chi ra rang, cac flavonoid chiém thanh phan
dang ké trong céc loai dau, nhu vitexin va isovitexin trong dau xanh (Vigna radiata)
[2], myricetin 3-O-glucoside, quercetin 3-O-glucoside, kaempferol 3-O-(6"-
malonyl) glucoside va kaempferol 3-O-(malonyl) glucoside trong déu cove
(Phaseolus vulgaris) [3], catechin-7-O-glucoside trong dau den (Vigna unguiculata)
[4] va dau do (Vlgna angularis) [5]. Boi Vay, cac loai dau ké trén c6 thé 1a ngudn
nguyen lidu san co va quy gia dé tao cac ché pham thién nhién giau ﬂaV0n01d voi
nhiéu hoat tinh sinh hoc quy gia. Viéc so sanh ham luong flavonoid tong sb ciing
nhu khao sat hoat tinh chéng géc tu do cta cao chiét tir cac loai dau la viéc 1am can
thiét dé lua chon chinh xac céac nguf”)n nguyén liéu cho viéc tao ché phém cO chat
lwong cao, tng dung trong y hoc va doi séng.

Trong nghién ciru nay, chiing t6i khao sat ham luong flavonoid tong s6 trong
mot s6 mau thudce 4 loai phd bién 1a dau xanh (Vigna radiata), dau cove (Phaseolus
vulgaris), dau den (Vigna unguiculata) va dau do (Vigna angularis). Bén canh do,
hoat tinh chéng géc tuw do DPPH cua cao chiét tir cac loai dau cling duogc khéo sat.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thu thép va xir Iy miu

23 mau dau thudc bén loai dau xanh (Vigna radiata) (mau GB1-GBS5, hat dau
xanh con nguyén vo), dau cove (Phaseolus vulgaris) (CV1-CV4, qua dau truong
thanh, nguyén hat), dau den (Vigna unguiculata) (BB1-BB4, hat dau den nguyén vo)
va dau do (Vigna angularis) (RB1-RB4, hat ddu do, nguyén vd) duoc thu thap tai
mot s6 cho va mot s6 siéu thi trén dia ban thanh phd Ha N6i. Cac mau duge ma hoa
theo tén khoa hoc cua loai va danh s6 dé phan biét dya theo noi thu mua. Mau duoc
thu véi luong téi thiéu 1a 100 g/mau, dugc siy kho trong ti sdy & 55°C rdi nghién
thanh bt va bao quan ¢ -20°C cho téi khi st dung.

2.2. Phwong phap tao cao chiét

Can 10,00 + 0,02 g bot mdi loai dau, chiét véi 50 mL ethanol 96% trong bé
rung siéu am & 50°C trong vong 30 phut, sau do ly tdm lay dich chiét. Phan ba duoc
chiét lai thém 2 lan véi cung diéu kién. Toan bo dich chiét duoc gop véi nhau, cat
loai hoan toan dung moi dé thu dugc cao chiét. Hiéu suat chiét duoc trinh bay trong
Bang 1.
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2.3. Phuong phap danh gia ham lwong flavonoid tong s6

Ham luong flavonoid tong sb dugc xac dinh theo phwong phap cua Chandra
va cong su [6] v6i mot s& diéu chinh. Chét chun quercetin (Sigma-Aldrich, Hoa
Ky) duoc pha trong ethanol 96% & cac ndng do 10, 40, 80, 120, 160, 200 va 300
ng/mL. Trong khi d6, cac miu cao chiét dugc pha trong ethanol 96% & nong do 1
mg/mL. Thém 100 uL dung dich NaNO, 5% vao 500 pL mdi dung dich chat chuén
quercetin hodc dung dich mau tht, tron déu va dé & nhiét do phong trong 5 phut, sau
d6 thém tiép 100 uL dung dich AICl; 10%, tron déu va dé 6n dinh & nhiét do phong
trong 5 phit. Cudi cting, thém 500 pL NaOH 1M vao hdn hop phan tmg va i ¢ nhiét
d6 phong trong 15 phat. Chuyén cac dung dich sau phan tng vao phién 96 giéng va
do mat d6 quang ¢ budc song 510 nm.

Ham luong flavonoid tong sé trong mdi mau cao chiét duogc tinh tir phuong
trinh dudng chuén quercetin theo cong thirc (1).

Aj—b
TFC = 2E2(1)

Vé6i TFC 1a ham luong flavonoid téng sb ciia miu cao chiét, tinh bang
milligram tuong duong quercetin trén moi gram cao chiét (mg QE/g); A; 1a mat do
quang trung binh ctia mau thir & budc séng 510 nm; a va b lan lugt 1a hé s6 cua
phuong trinh dudong chuan quercetin c¢6 dang A = aC + b; C; 1a ndong d6 ctia mau thir
(mg/mL).

2.4. Phuwong phap danh gia hoat tinh chong géc tw do DPPH

Hoat tinh chéng gbc tu do dugc thir nghiém theo phuwong phap da dugc cong
bd trong cac nghién ctu trude day [7] voi mot sé diéu chinh. Mau thir va DPPH
(Alfa Aesar, Thermo Scientific, Hoa Ky) dugc pha lodng trong ethanol v&i nong do
thich hop. 20 uL mau thtr dugc @ véi 200 pL dung dich DPPH & nhiét do 37°C trong
20 phit va do trén may ELISA & budc song 517 nm. Chét dbi chimg ascorbic
(Sigma-Aldrich, Hoa Ky) dugc ding dé kiém soat d6 6n dinh va danh gia hoat tinh
trc ché trong duong. Cac phép thir dugc lap lai 3 1an.

Phén trdm tc ché dugc tinh theo cong thire sau:
% I=100% — [(ODy,) / (ODgc) x 100] % (2)

- OD,;: Mat do quang trung binh ctia mau thir (da trir di mat do quang cua
dung dich cao chiét duoc pha lodng trong dung moéi, khong bao gom thudc thir, voi
cung ndng do).

- ODy.: Mat dd quang trung binh ctia mau control (khong c6 mau thir, chi c6
DPPH, coi nhur gia trj e ché 0%)

Gia tri ndng d6 wc ché trung binh (ICsp) dugc tinh dya trén dudng chuin
v6i %I ctia dai nong do thich hop cho timg mau thir.
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2.5. Phuwong phap xir Iy s6 li¢u

S liéu thi nghiém dugc tong hop va tinh toan trén phén mém Microsoft Excel
(Microsoft, Hoa Ky). Phén tich phuong sai ANOVA voéi kiém dinh Tukey's HSD
dugc tién hanh trén phan mém ma ngudn mé R.

3. KET QUA VA THAO LUAN

3.1. Hiéu suit chiét va ham lwong flavonoid tong s ciia cao chiét tir mjt
s0 loai dau

Ham luong hoat chat cia cung mot loai nguyén liéu co thé glong hodc khac
nhau giita cac nha cung cdp bdi cac nguyén nhan nhu noi trdng hay diéu kién bao
quan... Do d6, trong nghién ctru nay, chung t6i thu cac mau khac nhau ciia bon loai
dau phé bién 1a dau xanh (Vigna radiata), dau cove (Phaseolus vulgaris) dau den
(Vigna unguiculata) va déu do (Vigna angularis) tu nhiéu nha cung cap nham danh
gid murc do khac biét vé ham luong hoat chat ctua cic mau nghién ciru trong timg
loai cling nhu giita cac loai dau véi nhau. Sy khac biét nay dugc cho 1a c6 y nghia
thong ké dua vao gia tri p < 0,05 trong két qua phan tich ANOVA.

Hiéu suit chiét cac mau dau thudc bén loai phé bién duogc trinh bay trong
Béang 1. Két qua phan tich cho thiy, khong c6 su khac biét dang ké vé hiéu suat chiét
gilta cac mau thudc bon loai nay (p > 0,05). Céc loai dau déu chira mot luong dang
ké cac hop chit so cap (protein, lipid, carbohydrat) cing nhu nhiéu hop chat thtr cap
khac, do d6, hiéu suat tao cao chiét tong sb co thé it khac biét giita cac loai trong
nghién ciru nay.

Bang 1. Hi¢u suat chiét va ham lugng flavonoid cua cac cao chiét

STT| Miu | Tén khoa hoc m°z;;‘“ét H% TFC *
1 | GBI 0,904 9,04 19,69 = 5,64
2 | GB2 0,936 9,36 15,49 + 3.42
3 GB3 Vigna radiata 1,009 10,09 8,33 +0,89
4 | GB4 1,363 13,63 9,39+ 0,59
5 | GBS 1,390 13,90 20.43 £ 1,29
6 | RBI 1,514 15,14 21,99 + 6,08
7 | RB2 1,586 15,86 574+ 0,95
8 | RB3 Vina angularis |—-0% 10,44 19,54 = 0,86
9 | RB4 1375 13,75 11,35 + 2,69
10 | RB5 1,053 10,53 31,15+ 3,32
11 | RB6 0,805 8,05 31,80 + 3,67
12 | BBI . 1,387 13,87 7.86+0,07
13 | BB2 Vigna 1,341 13,41 3,28+ 0,89
unguiculata 2
14 | BB3 1,210 12,10 6,78 = 0,08

103 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



Nghién ctru khoa hoc c6ng nghé

STT| Miu | Tén khoa hoc m°2;;‘“ét H% TFC *
15 | BB4 1,454 14,54 0,62 + 0,07
16 | BBS 1,100 11,00 10,18 =291
17 | BB6 1,546 15,46 1,03 £0,32
18 | Cvl 1,414 14,14 33,65 £ 3,85
19 | cv2 1,437 14,37 4551 + 1,25
20 CVv3 Phaseolus 1,263 12,63 87,32+ 4,83
21 CV4 vulgaris 0,956 9,56 102,2 £22,49
2 | cvs 1,491 14,91 52,25+ 4,96
23 | ¢ve 1,098 10,98 52,73 + 7,47

* TEC duwoc thé hién dudi dang gia tri trung binh + do léch c}guén ctia ba lan lap
lai thi nghiém, don vi tinh mg QE/g cao chiet.

Pudng chuan quercetin c¢6 phuong trinh y = 0,0009x + 0,0075 véi hé sO tuong
quan IN{Z =0,9985 dam bao d6 tuyén tinh cho viéc dinh lugng flavonoid tong so trong
cac mau nghién ciru.
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Két qua danh gia ham luong flavonoid tong s6 cta 23 mau thudc bén loai dau
duogc thé hién trén Bang 1. Ham luong flavonoid trong cao chiét nim miu dau den
(Vigna radiata) dao dong tir 8 den 20 mg QE/ g. Trong khi d6, ham luong flavonoid
téng sb cua cao chiét tir cac mau dau do dao dong tir 5 dén 32 mg QE/ g. Sau mau
cao chiét dau xanh (Vigna unguiculata) c6 ham lugng flavonoid tong sé dao dong tir
0,6 d&én 10 mg QE/g, trong khi cac mau cao chiét tir dau cove (Phaseolus vulgaris)
chtra ham luong flavonoid tong s6 tir 33 dén 102 mg QE/g. Tir cac sb lidu trén, két
hop véi biéu dd Hinh 2 va két qua phan tich phuong sai ANOVA, ¢o thé thay, ham
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luong flavonoid trong cao chiét xuat tir ddu cove cao hon mot cach déng ké va co y
nghia théng ké (p < 0,05) so v&i ham luong flavonoid trong cao chiét tir ba loai dau
con lai. Trong khi d6, chénh 1éch ham lugng flavonoids gitia cao chiét cua dau xanh
(Vigna radiata) dau den (Vigna unguiculata) va dau dé (Vigna angularis) 1a khong
¢6 y nghia théng ké (p > 0,05).
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Hinh 2. B~iéu dd hop so sanh ham lugng flavonoid téng s (TFC) cua bén nhoém
mau: dau den (BB), dau cove (CV), dau xanh (GB), dau dé (RB)

Boi hi¢u suét chiét gitta cac mau la khong c6 nhiéu khac biét, ¢6 thé thdy, dau
cove la ngudn nguyén liéu tot hon ba loai dau con lai trong viéc tao cao chiét giau
thanh phan flavonoid.

3.2. Hoat tinh chdng goc tw do DPPH ciia cao chiét tir mot s6 loai dau

Trong nghién clru nay, bén can}} ViéC’ xac dinh ham lugng flavonoid }6ng $0,
chung t6i cing danh gia hoat tinh chong goc tu do DPPH cua cac cao chiét tir cac
loai dau da thu thap. Két qua duogc trinh bay trong Bang 2.

Bang 2. Hoat tinh chong gbc tw do DPPH ciia cac cao chiét

STT | Méiu Tén khoa hoc Icso]ﬁ;ﬁm*
1 GB1 40,81 £ 2,04
2 GB2 . ) 46,21 +1,02
3 GB3 Vigna radiata 69.64 = 6,03
4 GB4 67,18+ 1,26
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. X DPPH
STT Mau Tén khoa hoc ICso (ng/mL)*
5 GBS 39,99 + 6,36
6 RBI1 38,36 £2,93
7 RB2 86,66 £ 9,15
8 RB3 . . 40,98 + 0,66

Vigna angularis
9 RB4 53,13+£9,13
10 RB5 30,95 +8,01
11 RB6 30,53 + 7,46
12 BB1 60,81 £0,12
13 BB2 75,04+ 1,17
14 BB3 . . 63,65+5,03
Vigna unguiculata
15 BB4 106,84 +2,42
16 BB5 55,48 £ 11,05
17 BB6 94,79 + 3,53
18 CVl1 76,18 £ 13,42
19 CcV2 30,12+ 11,91
20 CV3 . 16,47 +£2,04
Phaseolus vulgaris
21 CV4 12,38 + 0,34
22 CV5 14,33 £ 2,03
23 CV6 20,07 £ 3,37
Acid ascobic * 18.85+2.11

* [Cso duoc thé hién dudi dang gia tri trung {)inh + d¢ léch chuan ciia ba lan
lap lai thi nghiém; * Chat doi chitng dwrong.

Nhin chung, cic mau cao chiét tir bon loai ddu déu thé hién hoat tinh thu don
gdc ty do DPPH ¢ cac muc d6 khac nhau. Két qua phan tich phuong sai ANOVA
cho thdy, gia tri ICsy cta cao chiét tir cac mau dau cove (Phaseolus vulgaris) thap
hon mét cach c6 ¥ nghia thong ké (p < 0,05) so voi cac mau con lai, trong khi gid tri
nay ctia cac mau cao chiét tir dau xanh (Vigna radiata) dau den (Vigna unguiculata)
va dau dé (Vigna angularzs) khéng c6 sy khac blet dang ké(p >0 05) Xu huéng
nay phu hop véi ket qua dinh luong flavonoid tong sb trong cic mau thi nghiém.
bang chu pZ ba mau cao chiét CV3, CV4, va CV5 thé hién hoat tinh manh hon (gia
tri ICso thap hon) chat 601 chung duong la acid ascobic. Day ciing 1 ba mau c6 ham
luong flavonoid tong sO cao nhét. Cac mau c6 ham lugng flavonoid cao hon thuong
thé hién hoat tinh chong goc tu do DPPH manh hon boi cac hop chét flavonoid, véi
cdu tric chira mot hay nhidu nhém phenol, ching thuong thé hién hoat tinh chong
géc tu do, chéng oxi manh.
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4. KET LUAN

Qua nghién ctru nay, chiing t61 da danh gia ham Iugng flavonoid va hoat tinh
chéng géc tw do DPPH cua cao chiét cia 23 mau thudc 4 loai dau phé bién 1a dau
xanh (Vigna radiata) dau den (Vigna unguiculata), dau do (Vigna angularis) va dau
cove (Phaseolus vulgaris). Cac miu cao chiét tir ddu cove c6 ham luong flavonoid
cao hon cac mau cao chiét tir ba loai dau con lai. Kha nang chéng géc tu do DPPH
ctia céac cao chiét tir dau cove cling tdt hon cac mau cao chiét khac va thé hién hoat
tinh twong dwong hodc tt hon ddi ching duong acid ascobic. Két qua nay cho théy,
dau cove c6 thé 1a mot ngudn nguyén liéu tiém ning dé san xuat cac ché pham giau
ham luong flavonoid véi nhiéu hoat tinh sinh hoc quy phuc vu y hoc va doi song.
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SUMMARY

TOTAL FLAVONOID CONTENT AND FREE RADICAL SCAVENGING
ACTIVITY OF EXTRACTS FROM SEVERAL TYPES OF BEANS ON THE
MARKET IN VIETNAM

Total flavonoid content and DPPH free radical scavenging activity of extracts
from four types of bean, such as Vigna radiata, Vigna angularis, Vigna unguiculata,
and Phaseolus vulgaris, in the market have been evaluated. The extracts from
Phaseolus vulgaris had significantly higher flavonoid contents than the three other
ones and showed a considerable free radical scavenging effect.

Keywords: Vigna radiata, Vigna angularis, Vigna unguiculata, Phaseolus
vulgaris, flavonoid, DPPH, antioxidant.
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