KHOA HOC CONG NGHE

UNG DUNG QUY HOACH NHAN TO TUNG PHAN
TOI UU HOA HOAT TiNH CHONG OXY HOA CAC
SAN PHAM TRA TUI LOC TU GOC MANG TAY XANH
(Asparagus officinalis L.)
Nguyén Thi Van Linh', Nguyén Thi Thity Dung’, Nguyén Phuéc Bao Duy?

TOM TAT

Goc mang tay xanh (Asparagus oflicinalis 1..) 1a phan nguyén liéu thuong bé di trong qua trinh ché bién du
phan nguvén liéu nay ¢é ham luong cellulose, chat dinh duong va khoang dang ké. Tan dung phan géc
mang tay xanh tao san pham dang bot va dung lam nguyen liéu phat trién san pham tra tui loc dem lai loi
ich kinh té va tang gia tri st dung cta mang tay xanh. Trong nghién ctu nay da sa dung phuong phap quy
hoach nhan 16 timg phan hai muc khao sat dé t6i uu hoa hoat tinh chdng oxy hoa cua cac cong thue tra ti
loc tr goc mang tay xanh. Mitc d¢ anh huong cua cac thanh phan nguyeén lieu cing nhu su tuong tac ctia
cac thanh phan dén hoat tinh chong oxy hoa cta san pham da duoc danh gia va phan tich, Hai cong thtec tra
tui loc voi kha nang chong oxy hoa cao nhat da duoc xac dinh voi hoat tinh 1an lwot la 17,145 mgTE/gck va
11,061 mgTL/gck doi voi cong thie st dung 4 loai nguyéen liéu gém: goc mang tay xanh, astio, hoa cuc
vang, co ngol va cong thie sir dung 3 loai nguyén liéu gém: géc mang tay xanh, kho qua rumg, co ngot.

T khéa: DPPH, goc mang tav xanh, tra tui loc,

1. G101 THIEV

Mang tay (Asparagus officinalis 1..) 1a mot loai
rau chura nhiéu thanh phan ¢6 hoat tinh sinh hoc nhu
saponin, phenolic, flavonoid, oligosaccharide, chat xo
va carotenoid. Bén canh d6, mang tay con chua
nhiéu vitamin (A, B1, B2, C, E) va cac chat khoang
(Mg, P, Ca, Fe). Ngoai viéc duoc str dung nhur nguén
rau xanh hang ngay, mang tay con duoc danh gia rat
cao vé nhung loi ich d6i voi stc khoe nhu chong ung
thu, chong oxy hoa, giam lipid mau va bdo vé gan
[1]. Acid coumaric, acid caffeic va acid ferulic la
thanh phan phenolic cha yéu trong than mang tay.
Khi duoc bao quan ¢ nhiét do 4°C, ham luong cua
chat nhanh chong.
Protodioscin, mot loai saponin, c6 mat voi ham luong
lén deén 0,01% trong than mang tay [2]. Mang tay
duoc cac nha khoa hoc xem 1a loai rau tot nhat xét vé
khia canh s6 luong va chat luong cia cac hop chat
chong oxy hoa [3], [4]. Mang tay c6 hoat tinh chéng
oxy hoa cao hon bong cai xanh do chira nhiéu
flavonoid. Tuy nhién, ham luong phenolic trich ly tir
mang tay xanh va bong cai xanh khong co su khac
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biét c6 nghia vé mat thong ké. Mang tay cung voi
bong cai déu c6 kha nang lam giam cholesterol bing
cach két hop v6i acid mat nhung kha nang nay cta
mang tay cao hon bong cai xanh. Hon nita, dich ép tix
mang tay con lam tang chic nang enzyme trong gan
va tang cuong qud trinh chuyén hoa alcohol. Trong y
hoc An Dg, dich ép tir mang tay két hop véi rau mii
tay duoc danh gia rat hiéu qua trong viéc tang cuong
chic nang than, khang viem, kiém soat tinh trang
cao huyét ap va tram cam [2].

Phan goc cua mang tay co ham luong chét xo
cao nén rat kho st dung khi ché bién mon an. Tuy
nhién, phan nay chua kha nhiéu chat dinh duong
gom 90-95% nuoc; glucid 1,70-2,50%; lipid 0,10—
0,15%; protein 1,60-1,90%; cellulose 0,55-0,70%; cac
vilamin A, B1, B2, C va cac chat khoang nhu
mangan, sat, phospho, kali, canxi, brom, iod... Cac
thanh phan c6 hoat tinh khac nhu quercetin, rutin
(2,5% chat kho) va hyperoside duoc tim thdy trong
hoa va qua trong khi diosgenin va quercetin-3
glucuronide ¢6 mat trong 1a [5]. Ngoai ra,
sarsasapogenin va kaempferol cing duoc tim thay
trong phan goc ctia than mang tay.

Tu xua, tra 1a mot san pham luén gan lién véi
cuoc song ctia con nguoi Viet Nam. Ngay nay, trong
boi canh hoi nhap kinh té quéc té ngay cang sau
rong, tra da vuot ra ngoai bién giéi quéc gia, san xudt
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va xuat khau tra ngay cang dong vai tro quan trong
va tro thanh mot trong nhitng nganh xuat khau mai
nhon cua ca nuodc. Trén thi truong tra ¢ Viét Nam
hién nay co6 thé tim thay hang tram loai tra tir cac nha
san xuat khac nhau, ttr cac loai tra pho thong nhu tra
xanh, tra nhai, tra sen,... dén cac loai tra thao moc
nhu tra atiso, tra gung,... hay cac loai tra wop huong
lieu nhu tra dao, tra chanh,... kha dwgc nguoi tiéu
dung ua chuong. Vi vay, muc dich cua nghién cuu
nay la phat trién mot san pham tra tui loc nham vua
khai thac gia tri st dung cua phan goc mang tay
xanh vitra gop phan tao ra mot san pham c6 1oi cho
sttc khoe nguoi st dung. Gia tri sinh hoc cua san
pham duoc danh gia thong qua hoat tinh chong oxy
hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Mang tay xanh (Asparagus officinalis 1..) duoc
mua tai cho An Phu Dong, quan 12, thanh pho Ho
Chi Minh, Viét Nam. Mang tay tuoi duoc so ché loai
phan khong st dung, cat lay phan goéc, lam sach va
chan bang nuodc nong ¢ 85°C trong 4 phut. Sau qua
trinh chan, nguyén lieu duoc lam lanh nhanh bang
nuoc lanh 5°C. Tiép dén, géc mang tay duoc tach am
bang khong khi doi luu (60°C) dén khi dat do am 5%

va duoc nghién qua ray véi kich thuéc 16 ray 0,3 mm
thu bot mang tay dung trong nghién cuu.

Nhimg nguyén liéu phu trong nghién ctu dugc
mua tir nha thuée Thién Dia Nhan, thanh pho Ho Chi
Minh, Viét Nam.

2.2. Hbéa chat

DPPH (2,2-diphenyl-1-picrylhydrazyl), Trolox (6-
hydroxy-2,5,7,8tetramethylchroman-2 - carboxylic acid)
duge mua tu Sigma-Aldrich Chemie, Co Itd (USA).
Cac hoa chat khac nhu nude cat, methanol dat tiéu
chuén phan tich.

2.3. Quy hoach thuc nghiém

Cong thuc san pham duoc xay dung dua trén
nguyeén liéu chinh la bot mang tay xanh, cac thanh
phan khac duoc lua chon dua vao su phu hop doi voi
san pham tra tdi loc va loi ich sie khoe khi st dung.
Ty lé phoi tron duoge chon lya dua trén ham muc tiéu
la hoat tinh chéng oxy hoa cua san pham. Hoat tinh
chong oxy hoa duoc xac dinh bang phuong phap khu
goc tu do DPPH. Nghién cuu sit dung mo hinh Res
IV dé sang loc nguyén liéu, danh gia su twong tac
cting nhu anh huong cua nguyén liéu dén hoat tinh
chéng oxy hoa cua san pham. Thi nghiém duoc thiét
ké bang phan mém Design Experts phién ban 10.0.1.
Cac thi nghiém duoc thue hien 1ap 3 lan.

Bang 1. Nhan t6 khao sat, cac gia tri thuc va ma hoa dung trong thiét ké thi nghiém

! Nhan to khao sat Ky hiéu Gia tri thue cua mie ma hoa
L g ] 1 0 I
Cong thue 1 (CT1)
. Nguyeén liéu 1: Mang tay xanh A 1,3 14 1,5
' Nguyen liéu 2: Atiso B 0.3 0,4 05
| Nguyen liéu 3: Hoa cic vang ; C J 0,1 0,2 0,3 :
Nguyén lieu 4: Co ngot ‘ D 0,2 0,3 0,4 |
Cong thuc 2 (CT2)
Nguven lieu 1: Mang tay xanh A 1,3 T 14 1,5
Nguyeén lieu 2: Kho qua rung | B | 0,2 0,3 0,4
~Nguyeén liéu 3: Co ngot | C 0,2 0,3 | 0,4

2.4. Xac dinh kha nang chong oxy hoéa (khir goc
tu do DPPH)

Phuong phap dugc thuce hién theo Braca va cong
su (2001) [6] va co mot so thay doi. Cac hop chat
chong oxy hoa ¢o kha nang khi goc tu do sé khu
mau tim cua dung dich DPPH. Mai tui loc duoc trich
ly trong 200 ml nude nong (90°C) trong 10 phut. 0,2
ml dich trich duec tron voi 3 ml dung dich DPPH va
1 30 phut trong bong t6i. Mau thi nghiém sau do
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duoc do do hap thu o bude song 515 nm. Két qua thi
nghiém duoc biéu dién bang mg Trolox trén gram
chat kho (mgTE/gck).

2.5. Xt ly s6 lieu

Phan mém Design-Expert phién han 10.0.1 duoc
ung dung dé thiét ké thi nghiém va phan tich két qua
thu duoc gom danh gia anh huong cua cac nhan to,
phan tich phuong sai, chon lya moé hinh tién doan va
dua ra loi giai t6i uu cac thanh phan nguyeén liéu dua
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trén ham muc tiéu la kha nang chong oxy hoa cua
san pham.

3. KET QUA VA THAO LUAN

3.1. Panh gid mo hinh twong thich

Ky thuat thiét ke thi nghiém nhan t6 ting phan
la mot ky thuat mo hinh hoa thuc nghiém duoc dung
dé danh gia moi quan hé gitra nhan t6 khao sat va
ham muc tiéu, trong nghién ctu nay chon ham muc

tiéu 1a kha nang chong oxy hoa (khtt goc DPPH). Vi
kha nang chong oxy héa da duoc ching minh co tac
dung bao vé co thé nguoi khoi nhimg goe tu do, ngan
ngua stress do oxy hoa va han ché cac can bénh [7],
[8], [9]. Két qua phan tich kha nang khtr goc tw do
DPPH ¢ 02 cong thuce tra tui loc duoc trinh bay chi
tiét trong bang 2.

Béang 2. Két qua phan tich kha nang chéng oxy héa & nhimg diéu kién thi nghiém khac nhau

Cong thuc 1

Nguyén liéu | Nguyeén liéu

Thi nghiém ) 5

Nguyén liéu

Kha nang kht goc
DPPH (mgTE/gck)
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3 4
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Thi nghiém Nguyeén liéu 1

Nguyén liéu 2

Kha ndng khir goc

Neuvénlieud | |y ppn (meTE/gck)
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Nhitng anh huong cua cac nhan to trong mo
hinh va su tuong tac ctia ching dén kha nang chong
oxy héa khu goc DPPH duoc ban luan trén cac biéu
dé o dang biéu do Pareto. Hinh trinh bay vé do lon
tac dong 1én két qua thu nhan. Nhimg anh huong
nay duoc liet ké tir 1on nhat dén nho nhat va cac nhan
t6 anh huong duoc ky hiéu (+) va () tuong tng voi

Pareto Chant

Fo BT n e

anh huong duong hoac am. Diém chung trong su
anh hudng cua cac nhan to doéi voi ham muc tiéu ¢ ca
hai cong thitc 1a cac thanh phan nguyén lieu anh
huong duong dén hoat tinh chong oxy hoa va su anh
huong nay ¢6 y nghia lon hon su tuwong tac gitta cac
thanh phan.

Pareto Chart

Hinh 1. D6 thi Pareto biéu dién anh hudng cta cac nhan t6 dén ham muc tiéu teong (ng cac cong thirc tra tai
loclan luot CT 1 (a), CT2 (b)

Trong hai cong thue xac lap, nguyén liéu mang
tay xanh déu thé hién muc d6 anh huong manh.
Trong do ¢ CT1 su anh hudng cua mang tay xanh la
manh nhat. Vé thanh phan co ngot, mic do anh
huong cua nguyén liéu nay rat nho. Tham chi, trong
CT1 mac du phan tich ANOVA cho thay su anh
huong co nghia cua c6 ngot dén kha nang chong oxy
hoa cua san pham nhung so voi thanh phan bot
mang tay xanh, atiso thi muc anh huong nho hon
nhiéu lan. Nho phuong phap thiét ké ting phan
(factorial design) da phat hién duoc su tuong tac gina
cac thong so dau vao trong nghién ctu.

bé danh gia su anh huong cua cac nhan to, su
tuong tac cua cac nhan to dén ham muc tiéu cang
nhu xac lap moé hinh twong thich du bao duoc gia tri
toi tru cua ham muc tiéu ¢ nhimg thanh phan nguyen
lieu khac nhau thi can chon lua duoc mo hinh tuong
thich voi do lieu thuc nghiém. Doi voi quy hoach
thuc nghiem nhan t6 timg phan 3 nhan to 2 muc
khao sat thi ¢6 nhimg mé hinh tién doan gém 3FI,
2F1, ME (main effects); doi voi 4 nhan to 2 muc khao
sat thi co nhitng mo hinh tién doan gém 4FI1, 3FI,
2F1, ME. Chon lua mo6 hinh tuong thich thuong duoc
dua trén cac thong so thong ké. Trong nghién cuu
nay hé so tuong quan (R, hé so twong quan dicu

chinh (Adj-R?) va hé so tuong quan tién doan (Pred-
R%) duoc su dung lam co so chon lwa. Cac hé s6 nay
cang gan 1 thi muc do tuong thich cda moé hinh voi
dir lieu thue nghiem cang lon. Két qua so sanh muc
d6 tuwong thich cua cac mo hinh da néu vai tiimg cong
thie tra tai loc (CT1, CT2) duoc trinh bay chi tiét
trong bang 3.

Bang 3. Su anh hudng va cac hé s6 ctia mé hinh thuc

nghiém ¢ 2 cong thirc tra tui loc

| Mo hinh % R” Adj-R* Pred-R? |
ME 08291 | 07802 | 0,6501
cpy | 2F1 09240 | 08290 | 0,2829
3FI 0,0980 09908 09331
. 4F1 | 09980 | 009881 | -1,9908
 ME 09017 | 08596 | 0,7150
CT2 . 2F1 . 0,9688 . 09220 | 0,7611
| " 3F1 09734 | 09113 | 03785

Tw két qua trinh bay ¢ bang 3 cho thay CT1 sé
duge mo ta boi mo hinh 3F1 vi ¢6 cac gia tri R, Adj-R®
va Pred-R* cao nhat. Trong khi do, CT2 duoc xac
dinh mé ta bai mé hinh 2FI. Mac du trong mé hinh
2F1 ¢o gia tri R* thdp hon so voi 3L, nhung gia tri
van cao dat 0,9688 cung voi cac gia tri Adj-R- va Pred-
R* cao hon cac mo hinh con lai.
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Mo hinh 3FI ¢6 phuong trinh tong quat nhu sau:
Y=+ LA+ BB+ SC+BD+ B AB+ L ACH fAD+ i, BC + 5o, BD + B, CD+ B, ABC+ f3,,,ABD + f3,,,ACD + f,.,BCD 6))

Mo hinh 2FT ¢6 phuong trinh tong quat nhu sau:

v=p,+BA+T LB+ B.C+ [,AB+ B, AC+ f,,BC @
Trong 4o, Bo. By B Py 12 cac heé s6 hoi quy trong Béang 5. Béng pha’n tich phuong sai d6i voi nhimg mo
mo hinh; A, B, C, D 1a cac bién ma hoa. hinh dé xuét phit hop véi timg cong thic
Bang 4. Su anh huong va cac hé s6 ctia mé hinh thuc : 1
nghiém Nguon SS df MS GiatriF| Giatrip
CT1 é\lﬁl 5568 | 14| 3,98 |1094,73 | <0,0001
.| Heé so uoc Saisg | DVAue A 39,32 | 1 | 3932 [10821,30| <0,0001
Nhan to ' df M (prob> £ e : J
luong chuan ) B 4,88 1 4,88 1344,29 | < 0,0001
Hing ' C 0,95 1 0,95 260,54 | 0,0005
<5 14,10 1 0,039 D L11 | 1| L11 | 30629 | 0,0004
| n D we o | A5 ee ] e e o
b 5.9 T L AD | 012 [ 1] 012 | 31,67 | 00111
C 0’(24 1 0’04‘2 LG BC 0,88 1 0,88 243,06 | 0,0006
L 0,26 L UG43 | 10004 BD | 338 | 1| 338 | 92052 |<0,0001
AB 0,23 1 | 0042 | 0,0006 CD | 0091 | 1] 0091 | 2503 | 00154
AC OE03 | 1} 0,042 | 0,6731 ABC | 258 | 1| 258 | 71099 | 0,0001
AD 0,085 1 | 0042 | 0,0111 ABD | 024 | 1| 024 67,09 | 0,0038
BC -0,23 1 0,042 0,0006 ACD 0,033 1 0,033 8,99 0,0578
BD -0,46 1 0,042 |<0,0001 BCD 1,27 1 1,27 349,10 0,0003
ch 007 1 1 0042 4 0.0154 Lack | 57003 | 1 [27E03 | 067 | 04979
ABC -0,40 1 0042 10,0001 of Fit
ABD 0,12 1 | 0042 | 0,038 \ CI2
ACD -0,045 1 0,042 | 0.0578 Nguon SS df MS GiatriF | Giatrip
__BCD 0.28 1 | 0042 | 00003 Mol g6 |61 144 | 1690 | 00206
" CT2 hinh : :
w A 6,18 1 6,18 72,67 0,0034
| rn . . |pvalue
Nhan t6 Hé so uoc df Sai S0 (prob> B 1,74 1 1,74 20,46 | 0,0202
| luong chuan F) C 0,10 1 0,10 1,22 0,3504
= | AB | 0053 | 1] 0053 | 062 | 04881
o6 9,65 1 0,079 I AC 0,23 1 0,23 2,68 0,2001
BC 0,32 1 0,32 3,72 0,1494
A 0,88 1 0,093 0,0034 Lack
B 0.47 1 0,093 0.0202 of Fit 0,041 1 0,041 0,38 0,6009
C -0,11 i1 0,093 0,3504 | ] R j 5 . L
AB 0081 | 1 | 0093 | 04881 | Trong 46, 6 CT1 A, B, G, va D fan fugt 12 bien
- md hoa cua bot goc mang 1dy xanh, atiso, hoa cuc va
AC 0,17 L1 0,093 0,2001 | congot: 0 CT2: A, B, va C lan luot I3 bién ma hoa cua
BC_ -0,20 1 0,093 0,1494 bot goc mang tav xanh, kho qua rumg va co ngot
Trong do, 0 CT1: A, B, C, va D lan luot 13 bicn Cac két qua phan tich phuong sai (ANOVA), cac

ma hoa cua bot goc mang tay xanh, atiso, hoa cuc va — phuong trinh héi quy thu duwoc tir CT1 va CT2 biéu
congot; 0 C12:- A, B, va C lan luot la bien ma héa cua — dién ham duoi dang hoat tinh chéng oxy hoa (kh
bot goc mang tav xanh, kho qua rung va co ngot. goc tu do DPPH) theo thanh phan nguyen liéu va loi
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giai so t0i uu duoc xac dinh dua trén nhimg mo hinh
da chon. Cac he s6 uoc luong va su anh huong cua
cac nhan to trong mo hinh thuc nghiém o 2 cong
thite duoc trinh bay tom tat trong bang 4 ¢ mtuc y
nghia 95%. Cac gia tri p-values dugc dung lam cong
cu dé kiém tra muc y nghia cua moi hé so. Gia tri cua
p-value cang nho, thi muc y nghia cua hé so tuong
ung cang lon. Doi voi mire y nghia 95%, gia tri p-value
nén nho hon hoac bang 0,05 dé dam bao su anh
huong co v nghia vé mat thong ké. Chi nhitng nhan

Cong thuce 1:

t0 anh huong co nghia moi duoc trinh bay trong
phuong trinh, duoi dang bién ma hoa.

Phuong trinh (3) va (4) thé hién moéi quan heé
gitta hoat tinh chong oxy hoa (kha nang khu goc tu
do DPPH) theo thanh phan nguyen lieu da ma hoa.
Trong phuong trinh nay chi nhimg nhan to va tirong
tac ¢o v nghia vé mat thong ke o muc 95% theo két
qua phan tich ANOVA ¢ bang 5 méi duoc biéu dién.

—0.46xBD+0,075xCD—-0.4x ABC+0.12x ABD+0.28x BCD

Cong thuc 2:

DPPH =14,10+1,57x A+ 0,55xB+0,24xC+0,26xD+0,23x AB+0,085x 4D -0,23x BC 3
DPPH =9,654+0.88x 4+0.47x B )

Bang 6. Muc tiéu mong muén d6i voi méi nhén to va
gia tri dap tmg duoc chon lira trong cac cong thie tra

ti loc
, CT1
1 P -
‘ N.}’lan'tol/ . | Giéihan | Gioi | Trong
: Gia tri dap | Muc tiéu . ) .
| , dudéi  hantrén| so
; ung
: Trong -
‘ & khodng 13 Lo 1
B Trong 1o 0,5 1
\ khoang a -
: " Trong ,
, - : 1
& khoang L: 03
| Trong
: D o , L 1
@ khoang il bt
DPPH Toida | 11,1801 |17,1261 1
CT2
Nhan to / o . ‘
G 1 Ir ]
| Gia tri dap | Muc tiéu 11 han (1101Ahan 11()}15;
‘ , duoi trén S0
ung :
| Trong
3 A X 5 1
j khoang 1y 16
B Trong - 0,4 1
khoang ' ’
e Trong 0,2 0.4 1
khoang ’ ' !
DPPH | Tdida | 81 | 1,16 | 1 |

boi voi CT1, su twong tac gita cac nguyeén lieu
anh huong ¢ nghia dén kha nang chong oxy hoa
cua san pham va su anh hudng nay duoc biéu dién
rat phire tap. Doi voi CT2, kha nang chong oxy hoa
chu véu anh huong béi chinh ham luong cua tung

nguyén liéu va su tuong tac gitra cac thanh phan
khong ¢o nghia. Riéng nguyén liéu co ngot trong
CT2 khong ¢6 anh hudng co v nghia dén kha nang
chong oxy hoa cua san pham. Nhu vay, viéc dua
thanh phan co ngot vao chu yéu nham tao vi hai hoa
cho san pham, thu hat nguoi tieu dung. Pay la mot
van dé can luu y trong viéc diéu chinh cong thuc san
pham theo hudong dap ung thi hiéu nguoi tiéu dung.

3.2. Cong thic t6i wu thanh phan nguyén lieu
trong tra ti loc véi ham muc tiéu 1a kha nang chéng
oxy hoa khir goc tir do DPPH

Viec xac dinh ty 1é cac nguyén liéu dé san pham
dat hoat tinh chong oxy hoa (khtr goc tw do DPPH)
toi vu duoc tinh toan thong qua phan mém Design-
Expert phién ban 10.0.1. Cac muc tiéu mong muon
(the desired goals) tuong ing voi cac nhan to va gia
tri dap ung duoc xac dinh nhu cuc dai, cuc tiéu...
[10]. Nguyén tac tim loi giai la su dung mét ham té
hop lam ham mong muon D(x).

Cong thire phoi tron dat hoat tinh chong oxy hoa
cao nhat trong khoang khao sat ¢ cac cong thue tra
tui loc thu duoc nhu sau:

CT1: bot goc mang tay xanh (1,5 gram), atiso
(0,5 gram), hoa cuc (0,1 gram) va co ngot (0,2 —
0,207 gram).

CT2: bhot goc mang tay xanh (1,5 gram), kho qua
rimg (0,4 gram) va co ngot (0,2 gram).

Xét vé mat loi ich stre khoe, cac cong thiie tra tui
loc trong nghién ctu da duoe danh gia dua trén hoat
tinh chong oxy hoa. Tuy nhién, vé mat kha thi khi
thuong mai san pham thi can tién hanh thém danh
gia cam quan thi hiéu cta nguoi ticu dung.
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Bang 7. Loi giai s6 khi t6i tru hoa thanh phan nguyeén liéu véi ham muc tiéu 1a kha nang khir goc te do DPPH
trong 2 cong thirc tra tii loc

CT1
165 gisy A B @ D DPPH (14 trj ham mang,
muon
1 1,500 0,500 0,100 0,200 17,145 1,000
2 1,500 0,500 0,100 0,205 17,124 1,000
3 1,500 0,500 0,100 0,207 17,123 1,000
4 1,500 0,500 0,100 0,210 17,116 0,998
o 1,500 0,500 0,103 0,204 17,114 0,998
6 1,500 0,500 0,100 0,216 17,096 0,995
7 1,500 0,497 0,100 0,201 17,073 0,991
8 1,499 0,497 0,100 0,200 17,067 0,990
9 1,500 0,500 0,113 0,200 17,050 0,987
10 1,500 0,500 0,100 0,235 17,039 0,985
CT2
Loi giai A B C DPPH Gia tri ham mong muoén
1 1,500 0,400 0,200 11,061 0,968
2 1,500 0,400 0,200 11,061 0,968
3 1,500 0,400 0,201 11,060 0,967
4 1,500 0,400 0,202 11,058 0,967
) 1,499 0,400 0,200 11,057 0,966
6 1,500 0,400 0,205 11,055 0,966
7 1,499 0,400 0,202 11,053 0,965
3 1,500 0,398 0,200 11,052 0,965
9 1,500 0,400 0,206 11,052 0,965
10 | 1498 0400 | 0,200 11,050 0,964
4. KET LUAN Induced Diabetic Rats. /. Food Biochem., vol. 38, no.

ba phan tich duoc muc d¢ anh huong cua cac
thanh phan nguyén liéu ciing nhu su tuong tac cua
cac thanh phan dén hoat tinh chong oxy hoa cua san
pham. Cong thuc co hoat tinh chong oxy hoa cao
nhat trong khoang khao sat duoc xac dinh lan luot ¢
cong thiae 01 gom bot goc mang tay xanh (1,5 g),
atiso (0,5 g), hoa cuc (0,1 g) va ¢o ngot (0,2 - 0,207
g); cong thuc 02 gom bot goc mang tay xanh (1,5
gram), kho qua rung (0,4 gram) va co ngot (0,2
garamy).
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APPLICATION OF FRACTIONAL FACTORIAL DESIGN TO OPTIMIZE ANTIOXYDANT CAPACITY IN
TEABAGS FROM ASPARAGUS BUTT SEGMENT (Asparagus officinalis L..)

Nguyen Thi Van Linh, Nguyen Thi Thuy Dung, Nguyen Phuoc Bao Duy

Summary

Butt segment of green asparagus (Asparagus officinalis L.) is considered as waste and often removed
during processing, although this part contains cellulose, nutrients and minerals, significantly. To
produce a value-added product from the green asparagus butt segment, this study was conducted to
evaluate the capability of using it as a raw material to develop tea bag products that bring economic
benefits. In this study, the 2-factor fractional factorial design was used to determine the teabag formula
to maximize the antioxvdant capacity (DPPH free radical scavenging). The level of effect and
interaction of ingredients on antioxydant capacity in the product was evaluated and analvzed. Two
teabag formulas (4 ingredients including green asparagus, artichoke, chrvsanthemum indicum and
stevia rebaudiana and 3 ingredients including green asparagus, bitter melon (Womordica charantia

L. Var. abbreviata Sep) and stevia rebaudiana) with the highest antioxydant capacity was found as

17.145 mgTE/g d.b. and 11.061 mgTE/g d.b.
Keywords: DIPPH, asparagus butt segment, tea bag.
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