Nghién cdu khoa hoc

Xac dinh hoat tinh chdng oxy héa ciia mt sd thuc pham
bang phuong phap do kha nang hap thu gdc oxy hoa (ORAC)

Lé Thi Thiy", Nguyén Nhuw Thuong!, Nguyén Thi Bing?,

P4 Tric Quynh?, Vii Thi Trang! Pham Thi Ngoc Mai?

Wién Kiém nghiém an toan vé sinh thuc phcfm Quéc gia, Ha Ngi, Viét Nam
2Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi, Viét Nam
3Hoc Vién Y dwoc hoc ¢ truyén Viet Nam, Ha Noi, Viét Nam

Ngay dén toa soan: 19/07/2021; Ngdy chdp nhdn dang: 20/09/2021

Tom tit

Phuong phap dugc phat trién dé xac dinh chi s6 hydrophilic-oxygen radical absorbance
capacity (H-ORAC) trong thuc pham. Phuong phap dua trén kha ning chéng lai gbc tu do tao
thanh bédi 2,2'-azobis (2-amidino-propane) dihydrochloride (AAPH) ¢ 37°C, sur dung fluorescein
1a thuéc nhudém huynh quang, ding dau do huynh quang dé do muc d6 phan tmg vai gbe peroxyl.
Hoat tinh chdng oxy hoa dugc dénh gia bang dién tich dudi dudong cong (AUC) ctia mau thir so
v6i mdu tring. Két qua dugce biéu dién dudi dang don vi ORAC (twong dwong sé uM Trolox-
/100g). Phuong phap c6 do déac hiéu t6t, duong chuén trong khoang 5 - 50 uM Trolox, hé sb
tuyén tinh R? = 0,9987, d0 thu hoi tir 93,2 - 104,0 %, do 1ip lai vi RSD < 6,60 %, gii han phat
hién (LOD) va giéi han dinh lugng (LOQ) cua phuong phap lan luot 13 5 uM Trolox va 10 uM
Trolox. Phuong phap déa dugc ap dung dé xac dinh chi s6 H-ORAC ctia 65 mau, bao gdm rau cu
qua, san pham tir rau cu qua va thuc pham bao vé strc khoe, két qua thu duoc tir 720 - 310878
uM TE/100g.

Tir khéa: ORAC, hoat tinh chong oxy héa, thuee pham.
1. PAT VAN PE

Chat chdng oxy hoa duoc dinh nghia 1 nhimg chat ma khi ¢6 trong thyc pham hay trong
co thé & ndng do rat thap, lam tri hodn, kiém soat hodc ngin chin qua trinh oxy héa. Qua trinh oxy
hoéa 13 mot trong nhitng nguyén nhan lam giam chét lugng thyc pham hay gy bénh cho co thé.

Co thé con ngudi c6 thé tu san xuat cac chit chéng oxy hoa. Tuy nhién khi tudi tac cang
cao, stress nhiéu hodc trong diéu kién méi truong 0 nhiém, thic dn chira nhiéu doc td, ché d6 an
khong du chat dinh dudng, khoang chat, vitamin,... lam cac gdc tu do xuat hién qua nhiéu va co
thé khong san xuat du cac chit chdng oxy hoa dé dap ung. Goc tu do 13 cac nguyén tir hodc phan
tur ¢6 16p quy dao ngoai cung chira mot electron khong cap doi, do vy cac gde tu do ¢6 kha ning
oxy hoa rat cao. Chung bao gom cac dang oxy hoat dong (ROS - Reactive oxygen species) va mot
sO phan tu dac blet ma trong cau trac ¢6 chira oxy c6 kha nang tham gia phan ing oxy hoa khtr
manh [1]. Cac gdc tu do nay co thé gay nén nhitng rdi loan cac phan tng va chudi phan tng hoa
hoc trong co thé, pha hily mang té bao, tiép d6 1a cac ton thuong nhu bién d6i noi tiét t6, kich
thich cac mam bénh va dan dén cac ching bénh xo vira dong manh, tiéu dudng, tai bién, ung
thu,... [2-4]. Dé han ché van dé nay, con ngudi can bd sung cac chit chong oxy hoéa tir bén ngoai
thong qua thuc pham hodc thuc pham chtrc nang. Tai Viét Nam, mot s6 cac san pham rau ct qua
c6 ham lugng chat chdng oxy héa cao va duoc sir dung kha phd bién nhu: rau ngét, bap cai, dau
den, d4u nanh, dua hau,...
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Chi s6 ORAC (Oxygen radical absorbance capacity) duoc sir dung dé danh gia kha nang
chdng oxy hoa cta thuc pham. Bo Nong nghiép Hoa Ky da cong bd danh sach ban dau cac gia
tri ORAC cho hon 100 loai thuc pham pho bién trong ndm 2004, m¢ rong 1én 277 loai thuc pham
va gan day nhét 13 vao nam 2010, danh sach nay di ting 1én t&i 326 loai thyc pham [5]. Cac san
pham c6 chi s chéng oxy hoa cao nhat trong danh sach ORAC 1a dau (pinto, than do va dau do
nho) va nhiéu loai qua mong khac nhau (qué viét quét, nho den, qua mam x6i va qua nam viét
quat). Chi s6 ORAC dugc bao cao bao gdbm chi s6 ORAC than nude (Hydrophilic-ORAC), chi
s6 ORAC than dau (Lipophilic-ORAC) va chi s6 ORAC tong (total-ORAC) tinh twrong duong
theo s6 micromole Trolox trén 100 g. Chi s6 ORAC cang cao c¢6 nghia 1a thye pham c6 kha ning
chéng oxy héa cang tot.

Trong nén thuc pham, hoat tinh chdng oxy hoa cha yéu 14 tir phan than nude, chi s6 ORAC
than dau (L-ORAC) thuong rat thip so véi chi s6 ORAC than nudc (H-ORAC) [5]. Do vay,
nghién ctru nay tap trung vao xac dinh chi sé ORAC than nuéc [5].

Phuong phiap ORAC dua trén co ché chuyén nguyén tir hydro (HAT), sir dung thudc thur
2,2'-azobis (2-amidino-propane) dihydrochloride (AAPH) phan (g tao goc peroxyl. Do huynh
quang dé xac dinh mirc d6 phan tmg voi gdc peroxyl. Hoat tinh chéng oxy hoa dugc danh gia
bang thot gian phat huynh quang va dién tich dudi duong cong (AUC) cua mau thir so véi mau
trang. Trong d6 mau trang khong co chat chdng oxy hoa va st dung Trolox lam chuan [6-9].

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctru

Mau nghién ctru: Lya chon céac loai mau thuc phérn rau, cu, qua tuoi va san phém rau, cu,
qua c6 chira ham luong chit chéng oxy hoa cao nhu cac loai qua c6 mau do dén tim chira nhom
anthocyanin gdm: bap cai tim, blackberry, nho den, khoai lang, dau den; rau ngot (chira polyphe-
nol), ca 1ot (chura caroten), mam bot ddu nanh (chtra flavonoid), bot cam (chira vitamin C) va mot
s6 mau thuc pham bao vé strc khoe dugc lay ngau nhién trén dia ban Ha Noi.

Céc hoa chit sir dung trong nghién ctru déu 1a hoa chat c6 do tinh khiét phan tich bao
goém: trolox(6-hydroxy-2,5,7,8-tetramethyl-chroman-2-carboxylic acid) (Sigma), 2,2’-azobis
(2-amidino-propane) dihydrochloride (AAPH) (TRC), natri ﬂuorescein (Sigma), dipotassium
phosphate (Merck), monopotassium phosphate (Merck)caroten), mam bot dau nanh (chira flavo-
noid), bot cam (chira vitamin C) va mot s6 mau thue pham bao vé sirc khoe duoc 1y ngiu nhién
trén dia ban Ha Noi.

2.2. Thiét bi
Thiét bi quang phd huynh quang Synergy™ HT nhiéu lan.
2.3. Phwong phap nghién ctru
2.3.1. Phuong phap xu l)ﬁ mau
Can chinh xdc mau da dong nhat vao dng ly tim 50 mL, sir dung hon hop dung moi

aceton : nudc (50 : 50) dé chiét cac chat chdng oxy hoa than nudc. Dich chiét sau d6 duoc loc va
pha lodng dén nong do phii hop trude khi phan img véi AAPH va do huynh quang.
2.3.2. Phuwong phap phan tich

Su dung phuong phap ORAC, dya trén co ché HAT, dung thudc thir phan tmg tao goc perox-
yl, thuong sir dung moét s6 hop chat azo, vi du 2,2'-azobis (2-amidino-propane) dihydrochloride
(AAPH).
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Dién tich dudi duong cong dugc tinh theo cong thirc:
AUC=0,5+fl /fo+ ... fi /fo+ ... + f3a/fo + 0,5 X (f35/10)
Trong do:
- fola gia tri phat huynh quang do dugc tai thoi diém 0 phut, fi 1a gi4 tri phat huynh quang
do duoc tai tai thoi diém i phut.
- Lay gié tri AUC tinh dugc cua mau trir di AUC clia mau trang dé thu duge AUC net.
Xay dung dudng chuan va tinh toan két qua dua theo AUC net.

- Két qua biéu thi dudi dang don vi ORAC trén 100 g, 1 don vi ORAC tuong duong voi
1uM Trolox.

2.4.3. Piéu kién phan tich trén thiét bi

May do huynh quang duoc cai dat budc song kich thich tai 485 + 20 nm va budc song
phat xa tai 528 + 20 nm. Phan tmg v6i AAPH xdy ra ¢ 37°C va két qua dugc do trong 35 phut.

3. KET QUA VA BAN LUAN
3.1. Xay dung phwong phap xac dinh hoat tinh chong oxy héa
3.1.1. Khdo sat diéu kién do

Do dac trung phat huynh quang cua fluorescein (FL), bude song kich thich va buge song
phat xa dugc lra chon lan luot 13 485 + 20 nm va 528 + 20 nm. Thoi gian do huynh quang dugc
c¢b dinh 1a 35 phit. Tién hanh khao sat anh hudng cta chat chéng oxy hoa dén phan tng cia
AAPH véi FL.

Nhiét d6 phan Gng anh huong dén tc d6 phan tng ctia miu phén tich va thude thir. Trén
thiét bi do huynh quang Synergy™ HT, kiém soat duoc nhiét do trong qua trinh 4 mau. Thuc hién
khao sat nhiét do phan tng ciia chuan Trolox tai cac gia tri nhiét do gom: 25°C, 30°C, 35°C,
37°C, 40°C, 45°C va 50°C. Két qua phan tich cho thay khi 0 tai nhiét d6 25°C, dién tich duong
chuan duéi duong cong thu dugc khong on dinh, khi ting nhiét do phan tmg, toc do phan tmg
tang 1én nén dién tich ting va cao nhit tai nhiét d6 37°C. Khi tiép tuc ting nhiét d6 phan Gmg 40
- 50°C, dién tich thu dugc giam xuéng do nhi¢t do phan ing khong thich hgp. Nhu vay, nhié¢t do
phan Umg dugc lya chon 1a 37°C.

Tién hanh khao sat cac mirc thoi gian phan ung tir 15 - 60 phut, khi thuc hién phan ung tai
thoi gian 15 phit dién tich dudi duong cong thu dwoc khong on dinh do qua trinh tao phan tmg
v6i FL chua dat téi diém két thuc. Dién tich dudi dudng cong ting 1én khi thoi gian U ting, thu
dugc cao nhét tai thoi gian G 30 phat va c¢6 xu hudng giam khi ting thoi gian tir 30 - 60 phut
(Hinh 1). Thoi gian 30 phut pht hop dé phan Gmg xay ra hoan toan.
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Hinh 1. Anh huéng cia thoi gian phan img
Tap chi Ki€ém nghiém va An toan thuc pham - Tap 4, Sé 3, 202l 201




Xac dinh hoat tinh chéng oxy héa cla mét sé thuc phdm...

3.1.2. Khao sat quy trinh xir [y mau

Thanh phan cac hop chat ty nhién trong cac d6i tugng thuc pham, thuc phém b sung, thuc
pham bao vé stc khoe rat da dang va phong phu, c6 chira nhiéu cac hoat chit c6 hoat tinh sinh
hoc khac nhau anh huong dén quy trinh chiét mau va qua trinh tao phan ting véi AAPH. Cac hop
chat c¢6 hoat tinh sinh hoc ¢6 thé tan trong cac méi trudng dung méi khac nhau: tir phan cuc tot,
phan cyc vira va kém phan cyc. Trong pham vi nghién ctru cta hoat dong nay tap trung khao sat
cac hop chat o hoat tinh chong oxy hoéa co tinh chat ua nudc. Tham khao mot s6 nguon tai ligu
dé toi wu kha nang chiét chat phan tich ra khoi nén mau, nhom nghién ctru tién hanh thay doi
dung méi chiét mau gdm nudc va aceton véi cac ty khac nhau thay doi tir 100 % nude dén
100 % aceton.

Ham luong cac chat c6 hoat tinh chdng oxy hoa trong cac nén mau khac nhau khi chiét
trong céc ty 1¢ dung moi khac nhau. Khi thyc hién chiét mau trong 100 % aceton ham lugng cac
chit chdng oxy hoa thu dugc thap va c6 xu hudng ting 1én khi ting ty 1& ham luong H20 trong
dung moi chiét 1én 25, 50, 75, 100 %. Tuy nhién, ty 1& dung mdi c¢6 kha ning chiét chat phan tich
t6t nhat ra khoi nén mau 1a ty 18 H20 : Aceton = 50 : 50.

Nhiét d6 anh hudng dén kha ning hoa tan, do bén va d6 6n dinh cta cac chat c6 hoat tinh
chdng oxy hoa, khi nhiét d¢ tang co thé 1am tang kha ning hoa tan cua cac chét, dong thoi cling
c6 thé 1am 1am cho cac chit bi phan hiy. Do dé, ching t6i di tién hanh khao sat nhiét d6 chiét
mau & cac diéu kién sau: nhiét d6 phong (25°C), 45°C, 60°C va 80°C (Hinh 2).
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Hinh 2. Khao sat anh hwong cua nhiét do chiét

Ham lugng hoat chét chéng oxy hoa cao nhat khi chiét tai nhiét do phong va c6 xu hudng
giam dan khi tang nhiét do 1én ddi v&i nén mau thuc pham bao vé stic khoe. Ham luong hoat chit
chdng oxy hoa chiét duoc trong cac mau c6 ngudn gdc t nhién khong bi anh huong nhiéu boi
nhiét d6. Mot sé cac hop chat c6 hoat tinh chng oxy héa kém bén, d& bi phan huy béi cac didu
kién nhu: nhiét do, 4nh sang (vitamin C) nén khi ting nhiét d cac chat bi phan hity va mat hoat
tinh dan dén két qua chi sé chéng oxy hoa thu dugc thap. Hon nita, khi thuc hién chiét mau &
nhiét d6 cao 80°C, dung moéi bi bay hoi nén qua trinh chiét khong 6n dinh va hiéu qua chiét mau
bi giam. Do d6, nhiét do chiét mau duoc lya chon 13 nhiét do phong.

Luong dung moi chiét mau c6 anh hudng dén kha ning hoa tan ctia chat phan tich, khi luong
dung méi chiét mau khong du, cac chat phan tich khong duoc phan tan déu trong dung méi nén
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khong duoc hoa tan hoan toan dan dén két qua thu duoc thap. Két qua cho thiy, néu sir dung 50
mL dung mdi tién hanh chiét 01 14n, cac chét co hoat tinh chéng oxy hoa chua hoa tan hét nén
ham luong hoat tinh chdng oxy hoa trong cac nén mau thu dugc thip. Khi ting sé lan 1én 02 lan
cac chat thu duoc ting 1én va thay d6i khong dang ké khi chiét 1ap 03 1an. Thuc hién chiét mau
trong cac khoang thoi gian khac nhau: 15, 30, 60, 90 va 120 phut. Khi thoi gian chiét mau thoi
gian ngin (15 - 30 phut), cic chit chéng oxy hoa chua hoa tan hoan toan trong dung méi chiét
nén ham luong chat phan tich thu duoc thap. Khi ting thoi gian chiét mau tir 30 - 60 phat chat
phan tich thu duoc tang lén dang | ké va thay doi khong dang ké khi tang 1én 90 phut. Tuy nhién,
khi tiép tuc tang thoi gian chiét mau ham luong chat phan tich thu dugc c6 xu hudng giam xudng
do mot sd chat chdng oxy hoa dé bi phan hity bdi cac tac nhan nhu anh sang, nhlet do nén lam
mat hoat tinh ctia cc chat chdng oxy hoa. Vi vay dé c6 thé dat dugc hiéu qua chiét tot nhat nhom
nghién ctru thuc hién chiét 1ap lai 2 1an véi tong thoi gian chiét 60 phut.

3.2. X4c nhén gia tri sir dung ctiia phwong phap
3.2.1. Khodng tuyén tinh va dwong chudn

Dé xac dinh khoang tuyén tinh, tién hanh do cac dung dich chuan Trolox c6 ndng do trong
khoang 5-50 uM (Hinh 3). Buong chuan dugc xay dung trong khoang 5 - 50 uM Trolox, v6i h¢
s6 hoi quy tuyén tinh R2 = 10,9987 va d6 chéch bias ctia cac diém trong dudng chuan déu nho hon
15 %.
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Hinh 3. Puong cong phan rd huynh quang ciia dwong chudn
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3.2.2. Gioi han phat hién (LOD) va gioi han dinh luong (LOQ)

Do déc trung phat huynh quang cua fluorescein (FL), budc song kich thich va budc séng
phat xa dugc Iya chon 1an luot 14 485 + 20 nm va 528 + 20 nm. Thoi gian do huynh quang dugc
c¢b dinh 1a 35 phut. Tién hanh khao sat anh hudng cua chit chdng oxy hoa dén phan tmg cua
AAPH voi FL.

3.2.3. D¢ lap lai

Trén nén mau thyc, tién hanh phan tich lap lai 6 1an, tinh gia tri RSD %. Két qua phan tich
thu dugce: Nén mau thyc pham bao vé strc khoe, nén mau rau ngét, nén mau dua hau, nén mau
dau den va nén mau blackberry cho d¢ 1ap lai RSD % lan luot 1a 3,15; 4,05; 5,23; 4,69 va
3,48 %. Cac nén mau déu cho két qua do lap lai tot, dat yéu cau theo AOAC.

3.2.4. B¢ tdi lap noi bo

bé danh g1a do tal lap ndi bo cua phuong phap, trong nghlen cuu nay chung t01 da phan
tich trén cac nén mau: nen mau thye pham bao vé sirc khoe, nén mau rau ngdt, nén mau dua hiu,
nén mau dau den va nén mau blackberry. M&i nén méu, tién hanh phan tich lap lai giita hai kiém
nghiém vién vao hai ngay khéac nhau dé danh gia do tai 1ap ndi bo. Két qua phan tich cho théy do
lap lai tot dat yéu cau AOAC véi RSD % lan lugt cta thyc pham bao vé stc khoe, rau ngot, dua
héu, dau den va blackberry 1an luot 1a: 4,20; 3,93; 7,27; 5,43 va 3,64 %. Cac nén miu déu cho
két qua do6 tai 1ap ndi bod tbt, dat yéu cau theo AOAC.

3.2.5. B thu hoi

Pé danh gia do thu hoi, thém chuan vitamin C vao nén mau tai 03 mutrc nong d6, mdi mirc
phan tich lap lai 04 lan, tinh toan d¢ thu hoi dat tir 93,2 - 104 %.

3.2.6. Do khong dam bao do

Do khong dam bao do cua phuong phap duoc tinh toan theo hudng dan ciia AOAC. bo
khong dam bao do mo rong cua timg nén mau thyc pham bao vé strc khoe, rau ngét, dua hau,
dau den va blackberry lan luot 1a: 10,4; 11,1; 18,2; 14,5 va 9.5 %.

3.3. Két qua phan tich miu thue

Sau khi khao sat va danh gia quy trinh phan tich, chung toi ap dung dé phan tich cac mau
thuc pham rau, cu, qua va san pham rau, cu, qua, TPBVSK. Mau dugc thu thap trén thi truong
Ha No6i gom 30 mau thudc cac nén mau khac nhau (rau, ci, qua), 15 mau san pham rau, cu, qua,
20 mau TPBVSK. Két qua thu dugc dugc trinh bay trong Bang 1.

Céc két qua cho thdy ham luong chét chong oxy héa trong thuc pham c6 thé khac nhau hang
nghin 1an. Céc loai rau va hat khac nhau c6 ndng do chit chéng oxy héa khé cao, diéu nay co thé
giai thich béng ham luong nudc chira trong rau va hat thap hon rat nhiéu so véi trai ciy tuoi.
Thanh phan c6 hoat tinh chdng oxy hoa c6 thé dén tir cac polyphenol (trong rau ngot), anthocya-
nin, anthocyanidin (trong dau den) hay céc flavonoid,... Cac mau thuc pham bao vé stre khoe co
ham lugng chat chdng oxy héa rat cao do thanh phén ctia chiing da s 1a chiét xuat tir cac thao
duoc, ngoal ra chung con duoc b sung thém cac vitamin, cac chit khac c6 kha nang chbng oxy
hoa. Mau blackberry cho két qua hoat tinh chdng oxy hoa tuong dong véi cong bd ciia Bo Nong
nghiép Hoa Ky (UFDA) trong khi d¢6 mau nho den cho két qua cao hon kha nhiéu so v6i cong
b6 cia USDA (1,746 uM TE/100g).

Tap chi Kiém nghiém va An toan thuc phdm - Tap 4, S6 3, 2021



Lé Thi Thay, Nguyén Nhu Thuong, Nguyén Thi Bang...Pham Thi Ngoc Mai

Bing 1. Két qua phan tich

Nén méu So Iu;gfng Trung binh Trung vi Min Maz
méu (uM TE/100g)  (uM TE/100g)  (uM TE/I1002)  (uM TE/100g)
TPBVSK 20 221823 254973 20393 310878
Rau ngot 5 12986 13098 12465 13345
Bap cii tim 5 2555 2517 2210 2844
Blackberry 5 5630 5624 5377 5867
Nho den 5 3494 3477 3325 3687
Ci rét 5 751 746 720 798
Khoai lang 5 2379 2223 2153 2844
Diiu den 5 23831 23115 22943 25212
Mém bt dgu nanh 5 36864 37123 35157 38251
Bjt cam 5 14416 14338 13524 15224
4. KET LUAN

Nghién ctru d4 thanh cong trong viéc xac dinh hoat tinh chdng oxy hoa trong mot sb thuc
phém bang phuong phap ORAC. Pa xdy dung duoc quy trinh phan tich xac dinh tong hoat tinh
chéng oxy héa than nudc trong thyc pham bang phuong phap ORAC. Quy trinh phan tich da
duoc danh gia cac thong sb co ban nhu duong chuan, gidi han phét hién, gidi han dinh luong,
d6 1ap lai, 46 chinh xac va dugc phé duyét ap dung tai phong thi nghiém dat yéu cau theo
ISO/IEC 17025 : 2017 trén cac nén mau thuc phdm va thuc pham béao vé sirc khoe.
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Abstract

Oxygen radical absorbance capacity (ORAC) assay has been applied to determine the
Hydrophilic - ORAC index in food. The method measures antioxidant scavenging activity
against peroxyl radical induced by 2,2'-azobis(2-amidino-propane) dihydrochloride (AAPH) at
37°C, used fluororescein as the fluorescent probe. The antioxidant capacity is measured by
assemssing the fluorescence decay curve (AUC) of the sample as compared to that of the blank
in which no antioxidant is present. Results expressed in ORAC units, equivalent to micromole
Trolox per 100 grams sample (Trolox equivalent). The method was shown with high selectivity,
a wide linear range, from 5 to 50 uM Trolox with linear coefficient R* of 0.9987. The recovery
from 93.2 to 104.4 % and repeatability (RSD) was less than 6.60 %. The limits of detection and
quantitation were 5 and 10 uM Trolox, respectively. The method has been applied to determine
of H-ORAC index in 65 samples including vegetables, fruits, vegetable products and health
supplements with content ranging from 720 to 310878 uM TE/100g.

Keywords: phytoestrogen, puerarin, daidzein, miroestrol, HPLC, dietary supplement.
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