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PHU LUC A - PHUONG PHAP PHAN TiCH

1. Phwong phap xac dinh d§ pH cuaa dich nhau sau khi xi li enzyme

D6 pH caa nudc ép nhau sau khi xir Ii enzyme s& dugc do bang thiét bi do d6 pH

dé ban dién ti Milwaukee M1 160. M&i mAu sé tién hanh do 1ap lai ba lan va ghi két qua.
2. Phwong phap xac dinh d¢ duc caa dich nhau sau khi xir li enzyme

Do duc cua nude ép nhau sau khi xt I enzyme sé& duge do bang thiét bi do do duc
Milwaukee M1 415, dai tir 0.00 dén 1000 (FNU). M&i mau sé tién hanh do 1ap lai ba lan
va ghi két qua.

3. Phwong phap xac dinh ham lwong chat kho caa dich nhau sau khi xir Ii

enzyme

Ham luong chat khd cua nude ép nhau sau khi xu Ii enzyme s& duoc do bang thiét
bi do do Brix ATAGO. M&i mau sé tién hanh do 1ap lai ba lan va ghi két qua.

4. Phuwong phap xac dinh d9 am cia bt nhau

Do am cua bot trai nhau duoc xac dinh bang phuong phéap say nhiét. Chuan bj chén
kim loai dung mau bot va can k¥ thuat. Can 0.2g bot cho vao chén kim loai sach, kho
va da biét trudc khdi lwong (say kho chén, dé ngudi trong binh hat am va can lai). Ding
gidy bac day ho trén miéng chén kim loai va siy trong ta say ¢ 105°C cho dén khi khéi
luong mau khong do6i. Trudc khi tién hanh lay két qua thi phai lam ngudi chén dung
mau vao binh hat am.

mi—m;

Do 4m (%) = x 100

my

Trong d6, mi (g) 1a khéi lwong cua dia nhém va mau truéc khi siy, ma (g) 1a khdi

luong cua dia nhom va mau sau say.
5. Phwong phap xac dinh d§ hoa tan cia bgt nhau

Do hoa tan cua bot duge danh gia theo phuong phap cua Cano-Chauca (Cano-
Chauca, 2005). Can 0.2g bot cho vao 10 ml nuéc cat va dé yén cho bot ty hda tan trong
10 phit. Sau d6 dung dich thu duoc duogc ly thm & tée d6 cao (5000 vong/ 10 phuat). R6t
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phan nudc trong 6ng ly tdm vao dia petri da biét trudc khoi luong (dia petri rira sach va
say kho) va siy ¢ 105°C trong 6 tiéng. Do hoa tan duoc tinh theo trong lugng phan ran

khd tinh theo phan trim cta bot ban dau.
6. Phwong phap xac dinh d§ hat 4m cia bot nhau

Can 0.2g mdi mau bot nhau sdy phun vao chén kim loai da (rira sach, siy kho va
can lai). Chuan bi cac binh hat am khdng chia hat hit am hozc hop kin va dit bén trong
la céc cbc chira dung dich NaCl bdo hoa (75%). Bat mau bot vao binh va dé trong 7
ngay. Do hit am cua mdi mau bot dugc tinh bang gam d6 am hap thu trén 100g bot kho

(Sarabandi et al., 2018; (Arepally et al., 2021).

mq—m;

X 100

Do hat am (%) = -
2

Trong d6, m1 (g) 14 khdi lugng cua dia nhom va mau trude khi bao quan; mz (g) 1a

khéi lwong cua dia nhom va mau sau bao quan.
7. Phuwong phap xic dinh d6 tham wét cia bt nhau
Do thadm udt duoc xac dinh bang phuong phéap cia Fuchs (2006). Cho 0.25g bot
roi tir tir vao 200 ml nudc cat duoc dung trong ce 250ml, dé bot tham tir tir ma khéng
khudy tron. Bat dau tha bot va tinh thoi gian dén khi hat bot chim xuéng va tan hét.
Do tham uwét (s) = tinh bang thoi gian ma bot hoan nguyén.
8. Phwong phap xac dinh chi s6 mau sic cia bét nhau va dich nhau sau khi xir

li enzyme

Chi s6 mau sic ciia mau bot nhau say phun va dich nhau sau khi xu 1i enzyme duoc
do bang thiét bi Konica Minolta Chroma Meter. M&i mau s& duoc tién hanh do 1ap lai
ba 14n va ghi két qua (Choo et al., 2022).

Hue (h*) = tan'lg

Chroma (C*) = /(a*)? + (b*)?

AE=/(AL")? + (Aa*)? + (Ab*)?

9. Phwong phap xac dinh tong ham lweng phenolic ciia bt nhau
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Téng ham lugng phenolic xac dinh theo phwong phéap Folin-Ciocalteu dugc mo ta
boi Feduraev (2019). Can 0.1g bot vao 6ng nghiém va cho vao 2ml nudc cit, sau d6
danh vortex trong vong 15 gidy dé bot duoc hoa tan hét. Rut 0.6 ml miu da pha loing
vao 6ng nghiém, roi thém 1.5 ml thudc thir Folin 10% va u tranh anh sang. Sau 5 phut
rat 1.2 ml Na2CO3 7.5% vao, cudi cung u hdn hop phan ung trong bong tdi thém 30
phat. Do d6 hap thu trén may quang phdé UV-Vis 1800 véi budc séng 765 nm.

OD_ x

mau— ODp—b

- 0" x v xdf
100—% dm

100

Ham luong polyphenol (ug GAE/g DW) =

Trong d6, ODmau 12 hé sé hap thu ctia miu; ODo la hé s hap thu cua mau dbi

chung; df 1a hé sé pha lodng; V(ml) Ia thé tich dinh mac; m(g) 1a khéi lwgng mau bot.
10. Phwong phap xac dinh tong ham lwong flavonol cia bt nhau

Ham luong flavonol dugc xac dinh theo phuong phap tao mau vai AlCls, bang
cach xay dung duong chuan vai quercetin (QE) (Rodriguez De Luna et al., 2020). Can
0.1g bot vao dng nghiém va cho vao 2ml nudc cat, sau dé6 danh vortex trong vong 15
gidy dé bot dugc hoa tan hét. Pau tién, cho 0.5 ml dung dich miu di pha loang va 0.15
ml NaNO25% vao 6ng nghiém chd trong 6 pht. Sau khi chd 6 phut, cho vao ng nghiém
0.3 ml AICl3 3% cho trong 5 phiit va sau d6 cho 1 ml NaOH 4% cho vao dng nghiém,
cudi cung cho 2 ml nuéc cat vao dng nghiém. Do hap thu cua hdn hop duge do & bude
s6ng 510nm bang may quang pho UV-Vis 1800.

OD o - ODp-b

a

XV xdf

100—% dm
100

Ham lugng flavonol (ug RE/g DW) =

Trong d6, ODmau 12 hé sé hap thu cia miu; ODo la hé sb hap thu cua mau ddi

chang; df 1a hé sé pha lodng; V(ml) Ia thé tich dinh mic; m(g) 1a khdi lugng mau bot.
11. Phwong phap xac dinh ham lwgng ascorbic acid caa bt nhau

Chi tiéu xac dinh ham lugng ascorbic acid duoc do bang phuong phap chuan do
vé6i thude thee Dichlorophenol Indophenol (DCPIP), mé ta bai Dinesh va cong su
(Dinesh et al., 2015). Thudc thir cua chi tidu nay dugc chuan bi tir 0.025g thudc thir
DCPIP va 0.2g NaHCO3 dugc dinh mic trong binh 200ml. Can 0.1g bot vao dng nghiém
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va cho vao 2ml nudc cat, sau d6 danh vortex trong vong 15 gidy dé bot dugc hoa tan
hét. Bau tién, tién hanh hiéu chinh thubc thir DCPIP bang cach hit 5 ml dung dich chuan
dé trong binh erlen, cuing vai dung dich vitamin C 0.01% duoc dung trong cdy buret va
tién hanh chuan do cho dén khi lwong thudc thir c6 trong binh erlen chuyén sang mau
hong thi ding lai va ghi lai thé tich luong vitamin C di dung. Sau d6 bang cach twong
tu, tién hanh chuan d6 vai dung dich mau dung trong cay buret, xac dinh diém dung khi
lwgng thudc thir c6 trong binh erlen chuyén sang mau hong thi ding lai va doc két qua.
Luong dung dich mau tiéu thu twong ung véi lugng ascorbic acid ¢é trong mau.

500 X V, x25 x100
Vi X5X%5

Ham lugng ascorbic acid (mg/100g) =

Trong d6, V1 1a khéi luong thudc tha DCPIP; V2 13 thé tich dich da chuan d6; 500

la ug ascorbic acid di chuan do.
12. Phwong phap xac dinh hoat tinh khir géc tw do DPPH ciia bt nhau

Phuong phap loai bo géc tu do o, a-diphenyl-p-picrylhydrazyl (DPPH) 1a phuong
phap danh gia tiém nang chéng oxy hoa cua hop chat hodc cac nguon sinh hoc khac.
Trong d6 hop chat mau hoic dich chiét duoc tron véi dung dich DPPH va do hap thu
dugc ghi lai sau mot khoang thoi gian xac dinh (Kedare & Singh, 2011). Can 0.1g bot
cling véi 2ml nude cat vao dng nghiém, sau d6 danh vortex dé cho bot hda tan hoa toan.
Sau d6 cho 5ml methanol vao va ly tim 5000 vong/ 10 phiit. Sau d6 1ay 0.5ml dung dich
sau ly tam cuing véi 4.5ml methanol vao 6ng nghiém va ly tam l1an 2. Sau d6 rat 0.5 ml
mau da pha loang vao 6ng nghiém. Tiép tuc thém vao d6 3 ml thude thir DPPH di hiéu
chinh va dat d6 hap thu 1.1 + 0.02 & budc soéng 515 nm. Cudi cing dé hdn hop phan
ring trong bong téi trong thai gian 1a 30 phat chd hdn hop phan tmg. Do do hap thu trén
may quang phé UV-Vis 1800 véi budc song 515 nm.

ODo_pp .
O()*;maux 100-b x V x df
Kha nang khir gbc tu do (ug TE/g DW) = T Em
100

Trong d6, ODmau 1a hé s6 hap thu cia mau; ODy 12 hé sé hap thu caa mau déi chung;

df 12 hé s6 pha lodng; V(ml) 1 thé tich dinh muac; m (g) 1a khéi luong mau bot.
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13. Phwong phip xac dinh hoat tinh khir goc tw do ABTS ciia bot nhau

ABTS 1a phuwong phap so mau tiéu chudn, dung dé danh gia kha ning khang oxy
hoa dya vao kha ning khir goc tu do ABTS (Matsumoto et al., 2022). Thubc thir caa
phuong phap duoc chuan bi tir 0.1015g ABTS cling véi 0.0176g K2S20s dugc hoa tan
va dinh mic trong 2 binh dinh méc 25ml, ¢6 ndng do lan lwot 14 7.7 va 2.6 mmol. Sau
d6, tron chung 2 dung dich vira pha lai va tién hanh trir lanh (-4°C) trong 12 dén 16 tiéng.
Sau khi trir lanh va hiéu chinh d6 hap thu vé 1.1 (+ 0.02) vai ti 1& (3ml thuéc ther gdc:
40 ml methanol) ¢ budc song 734 nm. Can 0.1g bot cing véi 2ml nuéc cat vao dng
nghiém, sau d6 danh vortex dé cho bot hoa tan hoa toan. Sau dé cho 5ml methanol vao
va ly tam 5000 vong/ 10 phut. Sau d6 1ay 0.5ml dung dich sau ly tdm cing véi 4.5ml
methanol vao ong nghiém va ly tam Ian 2. Phan img 1én mau dugc thuc hién khi cho 0.5
ml dung dich mau vao dng nghiém t4i cung véi 3 ml thude tha (ngay sau khi hiéu chinh
xong), tién hanh phan ang trong 30 phut va mau ddi chimg 1a methanol. Khi do, cuvet
duogc trang bang 1 it dung dich cé trong 6ng nghiém va do quang phd phan con & buéc

séng 734 nm bang may UV - Vis.

ODo_pp
mau _
0Dg X 100—-b XV xdf

Kha nang khtr gbc tw do (ug TE/g DW) = a
m

100—% am
100

Trong d6, ODmau 1a hé sb hap thu cia mau; ODy 12 hé sé hap thu caa mau d6i chang;

df 12 hé s6 pha lodng; V(ml) 1 thé tich dinh muac; m (g) 1a khéi luong mau bot.
14. Phwong phap xac dinh kha ning khir sit FRAP cia bt nhau

Kha nang khir sit FRAP 1 phuong phap phuong phap so mau xac dinh kha ning
khir Fe3* thanh Fe?* cuia mau trong mdi truong acid (Wojtunik-Kulesza, 2020). Sir dung
tripyridyltriazine (TPTZ) 1am phéi tir lién két véi ion sat. Phan ang & pH thap lam giam
thé niang ion hoa thiic ddy su chuyén dién tir va tang thé niang oxy hoa khir, gy ra su
thay d6i co ché phan wng chiém wu thé (Munteanu & Apetrei, 2021). Dé xac dinh ham
lugng FRAP dau tién ta pha thudc thu: d6i véi dém acetat pH 3.6 thi cho 0.187g
CH3COONa va 1.6 ml CHsCOOH vao binh dinh mtrc sau d6 dinh muc 100. Tiép dén la
dém TPTZ bang dung dich HCL, rat 0.336 ml acid HCI vao binh va dinh mac 100ml.
Can 0.0775g TPTZ dinh mtrc 25 ml bang dung dich acid HCI 0.01M vira pha. Tiép theo
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lay 0.0341g FeCls va dinh mirc 10 ml. Cudi cuing tron dém 100 ml acetat (pH 3.6) cung
10 ml TPTZ va 10 ml FeCls ta dugc 120 ml thude thir. Can 0.1g bot vao 6ng nghiém va
cho vao 2ml nuéc cit, sau d6 danh vortex trong vong 15 gidy dé bot dugc hoa tan hét.
Sau d6, 1ay 0.5 ml mau di pha lodng va 3 ml thudc thtr di pha cho vao dng nghiém, cho
30 phit trong diéu kién bong ti. Po hap thu cua hdn hop dugc do & budc séng 593nm
bang may quan phd UV-Vis 1800.

OD_ = _ on . _
’ mau—O0Dp—-b XV X df
Kha ning khir sat (ug TE/g DW) = SRET T
m —
100

Trong d6, ODmau 12 hé s6 hap thu ciia mau; ODy 12 hé s6 hap thu caa mau d6i ching; df

la hé s6 pha lodng; V(ml) 1a thé tich dinh mutc; m(g) 1a khéi lwong mau bot.
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Bang 0.1. Anh hwéng cia cac loai chit mang, néng dé chat kho va nhiét do say phun 1én ham lwong va hoat tinh chéng oxy hda cia bt

PHU LUC C - BANG SO LIEU BO SUNG

trai nhau hoa tan

140°C 150°C 160°C
15°Bx 20°Bx 25°BX 15°Bx 20°BX 25°Bx 15°Bx 20°Bx 25°Bx
) 11.82 + 11.95 632¢ 11.85 648+
Enrlzngl/l-\cE/g MD hoet 865£007cA 60072  roon 836+ 033cA 5o o SN 8.38+0.00cA 0700y
13.44 + 729+ 750+ 10.05 = 764+
DW) GA 5o 0410018 |07 1265018 9.44%0128 [0 1318028 -2 [Son
5114+ 2022 + 48.46 + 32.66 * 207+ 50.85 + 2044 =
Flavonol MD ) 43dA 3169+ LIbA () ggon 2.08cA 1.34bA 0.41aA 2.43dA 3182+ 0.70A () 6pan
(g RE/g DW) 58.04 = 28.39 + 57.08 % 3834+ 28.76 + 58.22 + 3779+ 203+
GA 1 8acB 38.32+160B ) hon 2.27¢B 0.78bB 0.8aB 1.52¢B 0.72bB 0.28aB
781+ 451+ 565+ 508+ 764+ 496+
Ascorbicacid VP 0.18dA 6.09£032cA 1300 8.35£0.33dA 4> 7ncA 0.25abA 0.29dA 6.01£0.22¢A  1500A
(mg/g DW) 541+ 5.00 + 416 +
GA 868+034cB 584%00A 1L 879+038cA o107 442+01aA 838+041cA 575302bA 0o
150 + 167 288+ 157+
?r:;!I_'lE/g MD  267+009cA 211+006bA o0 262+ 0.16CA 2+ 0.1bA o o in 201£010A 0L
151+ 105+ 151+ 143+
DW) GA  267+012A 188+014bB o7 25+012A oo e 263+007cB 197+0080A oo*
204+ 309+ 244+
,(AmBgT_?E/g MD 411+01dA 293+007bA 227+01aA 408+009dA 344+0160A o7g'n o A 281£0.130A oot®
306+ 279+ 332 3.06+ 366+ 320+
bw) GA  .16dA 3.27+0.150B 558 4392028 5 500A 0.09abA 483£0078 1o 48 0.01bB
. o 141592 106.85 + 77.49 + 140.26 + 105.93 + 83.66 + 146.45 + 110.18 + 83.63+
(ma TE] 3.28cA 2.93bA 3.833A 5.4cA 1.7bA 2.4aA 5.34cA 1.66bA 2 393A
DV?/) g o 14656% 111.13 901+ 162.45 + 111.96 + 99.42 + 1128 + 7771+ 63.88 +
4.12fB 1.57¢B 3.84cB 2 5998 3.63eA 1.060B 3.62¢B 3.62bB 0.1aB
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