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TOM TAT
Céng sudt va thoi gian chdn vi séng thich hop nham v6 hoat enzyme
peroxidase (POD), cdi thién mau sdc, duy tri ham leong hop chdt sinh hoc
va kha nang khdang oxy héa ciua rau mad dwoc xdc dinh trong nghién ciru.
Rau ma dwoe chdn trong 16 vi séng voi hai nhan 16 khdo sat la cong sudt
(200, 300, 400, 500 va 600 W) va thoi gian (0, 30, 45, 60, 75 va 90 gidy).
Chan rau ma & 500 W trong 60 gidy ¢6 kha ndng vé hoat 90% POD va cdi
thién tét mau sic (L* = 55,73+0,69, a* = -4,74%0,13 va b* = 12,55+0,79).
Pong thoi, diéu kién nay ciing duy tri tot ham lwong polyphenol (TPC)
(118,10+2,85 mg GAE/g), flavonoid (TFC) (110,10+0,44 mg QE/g) va kha
ndng logi géc tw do DPPH (10,20+0,61 mg TE/g). Péng hoc vé hoat POD
0 cong suat 500 W tudn theo mé hinh bdc nhat véi hé s6 xdc dinh cao (R?
= 0,9447), cac thong s6 dong hoc dwoc ghi nhdn lan lwot la k = 0,0377
s va D = 61 gidy. Ngodi ra, két qua ciing ghi nhdn sw twong quan cao
gitta hoat do POD va gia tri L*, a*, TPC, TFC, kha nang logi géc tu do
DPPH (r =-0,740; 0,851; -0,812; -0,656 va -0,939, tuong ing).

Tir khoa: Chan vi song, enzyme peroxidase, hop chat sinh hoc, mau
sdc, rau ma

ABSTRACT

The study aimed to determine the appropriate microwave blanching power
and time to inactivate peroxidase (POD) enzyme, improve color, and preserve
the bioactive compound content and antioxidant capacity of Centella asiatica.
The leaves were blanched in a microwave oven under two investigated factors:
power (200, 300, 400, 500, and 600 W) and time (0, 30, 45, 60, 75 and 90
seconds). Blanching at 500 W for 61 seconds resulted in more than 90% POD
inactivation and significantly improved color parameters (L* = 55.73%0.69,
a* =-4.74+0.13, and b* = 12.55+0.79). Under this condition, the contents of
total polyphenols (TPC) (118.10£2.85mg GAE/g), flavonoids (TFC)
(110.10+0.44mg QFE/g), and DPPH radical scavenging capacity
(10.20+0.61 mg TE/g) were well maintained. POD inactivation kinetics at 500
W followed a first-order model with a high coefficient of determination
(R?=0.9447), with kinetic parameters recorded as k= 0.0377 s and D = 60
seconds. Furthermore, a strong correlation was observed between POD
activity and L*, a* TPC, TFC, and DPPH values (r =-0.740; 0.851; -0.812;
-0.656, and -0.939, respectively).

Keywords: Bioactive compounds, Centella asiatica, color, microwave
blanching, peroxidase enzyme
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1. GIOI THIEU

Rau mé (Centella asiatica (L.) Urb.) la mot loai
rau thuong dugc tiéu thy ¢ dang la trong mén salad
hodc nudc uong & mot s6 quoc gia Pong Nam A.
Cac thanh phan hoa hoc chinh ctia rau ma gém céc
hop chat triterpen va triterpen glucoside. Ngoai ra,
rau ma con chita cac hop chat sinh hoc quy nhu
polyacetylen, flavonoid, alkaloid, oligosacharid,
vitamin C va tinh ddu véi mui thom dic trung
(Tripathi et al., 2015). Tuy nhién, rau ma trong qua
trinh bao quéan va ché bién rat d& bj bién dbi vé tinh
chét cua nguyén liéu, anh hudng dén mau sic, thanh
phan cac hop chat sinh hoc ¢6 gia tri trong rau ma.
Nguyén nhan chinh din dén rau ma dé bi hu hong 1a
do phuong phap ché bién, diéu kién xir Iy va dic biét
la anh hudng tir cac loai enzyme gay hoa nau trén
rau qua.

Enzyme peroxidase (POD) thuc nhom enzyme
oxydoreductase, anh hudng truc tiép dén mui vi va
mau sic cua nhiu loai rau, cii va qua. Pdng thoi,
POD 14 loai enzyme c6 trong tat ca cac loai rau va
duge xem 1a enzyme bén nhiét. Vi Iy do nay, hoat
d6 POD rat duoc quan tdm trong cac linh vuc co lién
quan va duoc xem nhu mot chi sd ctia qua trinh chan
(Pour et al., 2022). Qua trinh xt 1y nhiét thuong
dugc st dung dé khir hoat tinh cia enzyme dang
hoat dong. Tuy nhién, POD cé thé phuc hoi hoat
dong cta nod sau khi xt 1y nhiét theo thoi gian. Do
d6, POD c6 thé 1a nguyén nhan lam giam chat lugng
ctia nguyén lidu do sy phat trién ctia mui vi la trong
rau (Mishra & Gamage, 2007).

Dua trén dic diém k§ thuat, qué trinh chin c6 thé
duoc phan loai thanh: chan uot, duoc thuc hién bé’mg
cich nhung thyc pham vao nuéc néng, dung dich
néng (cod chira acid va/hodc muéi) hodc hoi nudc;
chan kho, dugc thuc hién bang vi song, birc xa hong
ngoai hodc ap suét cao (Ramesh et al., 2002). Trong
nhiéu thap ky qua, nhu cu ngay cang ting cua ngum
tiéu dung d6i voi cac san pham thuc phdm da dan
dén nganh cong nghiép thyc pham ap dung cac cong
ngh¢ moi trong viéc vo hiéu hoa cac loai enzyme co
hoat tinh cao nham giam thiéu tac dong dén két cau,
huong vi va gia tri dinh dudng cua nguyén li¢u
(Demirdéven & Baysal, 2008). Trong do, phuong
phap chan vi song (MWB) rit duogc quan tam ca vé
mat hoc thuat va cong nghi€p. MWB da dugc ap
dung trén nhiéu loai rau cii qua khac nhau nhu khoai
tdy (Severini et al., 2004), ca rbt (Soysal &
Soylemez, 2005) va 6t chuong (Ramesh et al.,
2002). So v&i phuong phap chin w6t thong thudng,
MWB giit lai nhidu chét dinh dudng hon do giam
ton tht tir hién tugng rira trdi trong qué trinh xir 1y,
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tde do gia nhi¢t nhanh (nhiét dugc tao ra bén trong,
trong khi nhiét do chan théng thuong dugc truyén
bang cach dan nhiét tir bé mat san phim vao phan
bén trong), d6 tham nhap 16n, hiéu qua kinh té cao
(Benlloch-Tinoco et al., 2015). Mat khac, su phan
b nhiét 46 khong ddng déu trong qua trinh gia nhiét
bang vi song ciing di dwoc nghién ctru rong rii
(Vadivambal & Jayas, 2010). Dong thoi, hidu qua
cia MWB phuy thudc dang ké vao diéu kién xir 1y,
khdi lugng va tinh di dong clia san pham bén trong
16 (quay/khéng quay); dac diém thuc vat (d6 am,
kich thuéc, do day, hinh dang, ti 1¢ bé mit trén thé
tich va nhiét dung riéng). Trong nghién ctru nay, rau
ma sau khi chan bang vi song s& duoc sdy kho va
nghién thanh bot nham tng dung trong da dang hoa
san phdm tr bot rau ma (Trirattanapikul &
Phoungchandang, 2014). Viéc chan vi song dong
vai tro t1en xu ly g1up v0 hoat enzyme POD, 6n dinh
mau sic va han che ton that cac hop chit sinh hoc
trong qué trinh siy, tir 46 nang cao chit lugng va gia
tri sinh hoc cta bt rau ma. Trén co s& d6, muc ti€u
cua nghién ctru 1a xac dinh dugc sy anh huong cta
diéu kién chan bang phuong phap chan vi song dén
hoat d6 enzyme POD, gi4 tri mau sic va cac hop
chat sinh hoc c6 trong rau ma.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bj nguyén li¢u

Rau mé dugc thu mua ¢b dinh tai hop tac xa Na
Thai (xa Truong Thang, huyén Thoi Lai, thanh phd
Céan Tho). Nguyén liéu dugc dong gbi can than
trong bao bi PE (1 kg/tii) va dwoc van chuyén vé
phong thi nghiém (khong qua 1 gio). Sau do, rau ma
duoc rira sach v6i nude nham loai bo bui bén, tap
chat; ddng thoi, loai bo gbe va ré trude khi tién hanh
thi nghiém. Rau ma dugc st dung trong nghién ciru
phai dam bao khong bi dép nat, hu hong, khong bi
sau bénh, khong qué gia hay qua non, thoi gian thu
hoach sau khi trong khoang 30-35 ngay.

Céc chat chuan duogc sir dung trong nghién ctru

dugc cung cap tr Cong ty TNHH Cemaco Viét Nam
- Chi nhanh Can Tho, bao gom: thudc thtr Folin-

Ciocalteu, gallic acid (C/H¢Os), quercetin
(Ci5H1007), thuoc thu 2,2-diphenyl—1—
picrylhydrazyl (DPPH) va 6-hydroxy-2,5,7,8-

tetramethylchromane-2-carboxylic acid (Trolox)
(Merck, Dirc). Ngoai ra, cac hoa chit nhu: sodium
carbonate (Na>CO3), methanol (CH30H), aluminum
chloride (AICl;3), sodium acetate (CH3COONa),
polyvinylpolypyrrolidone (PVPP), sodium
dihydrogen phosphate (NaH,PO4), disodium
hydrogen phosphate (Na,HPO,), hydrogen peroxide
(H,0,) va guaiacol (C;HgO:) c6 ngudn gbe tir Cong
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ty Xilong Scientific (Trung Qudc), dap ung tiéu
chuan k¥ thuat trong phan tich.
2.2. BH tri thi nghiém

Rau ma (100 g) dugc cho vao hop thuy tinh cod
day nép (500 mL) va gia nhiét trong 10 vi song Sharp
R-G52XVN-ST (Trung Qudc) & cong suét 200, 300,
400, 500 va 600 W trong khoang thoi gian khac
nhau (30, 45, 60, 75 va 90 gidy). Trong d6, mau d6i
chimg 1 mau rau ma khong trai qua qua trinh chan.
Sau mdi lan chan, rau ma dugc lam lanh ngay bang
nuée lanh & 0-4°C trong 60 gidy. Tiép theo, rau ma
dugc lay ra va dé réo ty nhién trong 120 gidy. Dung
gidy thim dé loai nudc thira trén 1a. Sau d6, rau ma
dugc phan tich cac chi ti€u theo ddi nhu hoat d6
POD, cac gia tri mau sic, ham luong polyphenol,
flavonoid tong sé va kha ning loai gbc tu do DPPH
(2,2-diphenyl-1-picrylhydrazyl).

2.3. Phuong phap phan tich

Gia tri mau sic duge ap dung theo hé théng
CIELAB (L*, a* va b*) va duoc xac dinh bang may
do mau k¥ thuat s6 cam tay (WR10QC, FRU®,
Trung Qudc) véi khau do 4 mm va dén chiéu sang
D65 dé xéac dinh toa d6 khong gian mau CIE. Trong
do6, gia tri L* chi do sang c6 gia tri tir 0 dén 100,
tuong tmg v6i mau tir den - tring; gia tri a* di tir -a
dén +a, twong tmg v6i mau tir xanh 1a dén do; gia tri
b* di tir -b dén +b, trong Ung v6i mau tir xanh
duong dén vang. Phuong phap do mau dugc thyc
hién bang cach dat dau cam bién ctia may tiép xuc
v6i bé mat 14 rau ma. O mdi lan do, gia tri mau sic
duoc xac dinh ngau nhién tai 3 vi tri khac nhau cua
14 rau ma.

Phuong phap trich ly dich trich dugc thuc hién
theo mo ta cua Nguyen et al. (2019). Cu thé, mau l4
rau mé (0,5 g) dugc ddng nhit trong 15 mL CH;OH
80% bang may dong hoa (D-500, Dlab, Trung
Quédc). Hon hop dong nhét dugce gitr trong nudc da
(khoang 4°C) trong 15 phut, sau d6 ly tdm & 4000
vong/phut trong 15 phut bing may ly tim (DM0412,
Dlab, Trung Quéc). Phén dich ndi dugc thu vao binh
dinh murc. Twong ty, phan cin duoc trich lai bing
10 mL CH30H 80% va lap lai cac budc tuong tu.
Hai phén dich trich dugc tron lai va duoc sir dung
trong phan tich ham lugng polyphenol téng so,
flavonoid tong sb va kha nang loai gbc tw do DPPH.
Tat ca cac ng ly tim va binh dinh muc s dung
trong qué trinh trich mau déu dugc boc gidy nhom
nham giam tiép xtc véi anh sang.

Ham luong polyphenol téng s6 (TPC, mg
GAE/g) dugc xac dinh dya trén phan rng khir hoa
hoc ctia thude thit Folin - Ciocalteu ¢6 chira vonfram
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va molypden véi sy hién dién ciia cac hop chét
phenol, san pham cua sy khir ndy c6 mau xanh véi
quang phd hip thy anh sang cyc dai tai budc séng
760 nm (Nguyen et al., 2019). Cu thé, dich trich
dugc pha lodng 1 mL trong 1 mL nudc cét, thém 500
uL thude thir Folin-Ciocalteu 10% va dé yén trong
6 phut. Sau d6, Na>;CO3 20% 1,5 mL va 1 mL nudce
khir ion dugc thém vao hdn hogp phan timg. Hon hop
duogc u tbi trong 2 gid & nhiét do phong. Hon hop
dugc tién hanh ly tdm trong 5 phut véi toc do 4000
vong/phut. B hép thu ctia hon hop dugc do & bude
song 760 nm bang may do quang pho (UV-1900i,
Shimadzu, Nhat Ban). D6i voi miu trang, tat ca cac
thudc thir duoc sir dung ngoai trir dung dich chuén
va dich chiét thuc vat duoc thay béng 1 mL metanol
90%. Pdng thoi, dudng chuan acid gallic dugc xdy
dung bang cach chuan bi cac ndng d6 pha lodng (0-
50 pg/mL) trong dung dich CH30OH 90% tur dung
dich acid gallic 400 pg/mL.

Ham luong flavonoid tong sé (TFC, mg QE/g)
duoc xac dinh dya vao phéan tng véi AICI; tao san
phém c6 mau, do hép thu quang phé duoc xac dinh
0 budc song 415 nm (Pham et al., 2020). Cu thé,
dich trich 500 pL dugc thém vao hon hop gém 1,5
mL dung dich CH30H 90%, 100 uL AlCl3 10%, 100
uL CH;COOK 1 M va 2,8 mL nudc cit. Sau 45 phut
i & nhiét 6 phong trong bong tdi, do hip thu cua
hdn hop dugc do & budc song 415 nm bang may do
quang phd (UV-1900i, Shimadzu, Nhat Ban). Mau
trang sir dung tat ca cac thude thir ngoai trir dung
dich chuin va dich chiét thuc vat duge thay bang
500 pL metanol 90%. Puong chuan quercetin dugc
xdy dung bang cach chuan bi cic nong d6 pha lodng
(0-300 pg/mL) trong dung dich CH;OH 90% tir
dung dich quercetin 400 pg/mL.

Kha ning loai gbc ty do DPPH (mg TE/g) dugc
xac dinh dya trén sy thay d6i mau tir tim sang vang
nhat bing may do quang phd & budc song 517 nm
(Thaipong et al., 2006). Cu thé, dung dich DPPH 0,1
mM duoc chuan bi bang cach hoa tan 3,94 mg
DPPH trong 100 mL CH3;OH tinh khiét. Dich trich
(100 pL) dugc cho phan ung v6i 2 mL dung dich
DPPH trong 30 phat va u trong bong t&i ¢ nhiét do
phong. Sau do, do hép thu duogc xac dinh tai budc
song 517 nm bang may do quang phd (UV-1900i,
Shimadzu, Nhat Ban). Tuong tu, duong chuin
trolox ciing dugc xay dung bang cach chuan bi cac
ndng dé pha lodng (0-100 pg/mL) trong dung dich
CH;30H 90% tr dung dich trolox 1000 pg/mL.

Tir két qua do hép thy do duoc, dwa vao phuong
trinh duong chuan tinh duwgc TPC, TFC va kha nang
loai goc tu do DPPH theo cong thuc (1):



Tap chi Khoa hoc Dai hoc Can Tho

_ Cxvx107® )
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Trong d6:

P:1a TPC (mg GAE/g) hoac TFC (mg QE/g) hay
kha néang loai goc ty do DPPH (mg TE/g);

C: ndng db acid gallic hoic quercetin hay trolox
suy ra tr phuong trinh duodng chuan (ug/mL);

V: thé tich dich trich (mL);
m: khéi lugng miu (g);
W: d6 4m ctia mau (%).

2.4. Hoat d) enzyme peroxidase va dong hoc
bat hoat enzyme

Hoat d0 enzyme peroxidase (umol.min!) duoc
xac dinh theo phuong phap ctia Sampedro et al.
(2014). Mau 14 rau ma 10 g dugc hoa tan trong 20
mL PVPP 4% va dém phosphate 0,2 M (pH 6,5), sau
d6 siéu am (S60H, Elma, Ptrc) trong 15 phit ¢ nhiét
do phong va u trong 90 phut & 4°C. Sau d6, hon hop
dugc ly tam (DM0412, Dlab, Trung Qudc) véi tde
d6 3000 vong/phut trong 15 phut. Dich trich 1a phan
dich ni thu dugc sau qua trinh ly tim. Hon hop
phan g gém 0,1 mL dich trich, 0,2 mL H,05 1,5%
va 3,0 mL guaiacol 1,0% (hoa tan trong dung dich
dém phosphate 0,2 M ¢ pH 6,5) dugc dé yén & nhiét
d6 phong trong 20 gidy trude khi tién hanh theo doi
su thay ddi do héap thu & budc song 470 nm trong 2
phut bang may do quang phd (UV-1900i, Shimadzu,
Nhat Ban).

Phuong trinh xac dinh hoat 6 POD dugc thé
hién & cong thic (2):

B AA X V x 10°
T oexd xAt

2

Trong d6:
U: 12 hoat @6 POD (umol.min");

AA: chénh léch d¢ hép thu quang phd theo thoi
gian & budc song 470 nm;

V: thé tich dich trich (L);

&: hé sb hap thu phan tir mol dbi vai guaiacol &
470 nm (2660 L.M'.mm™);

d: chiéu day cuvette (mm);

) At: chénh léch) thoi gian gitra hai 14n x4c dinh d6
hap thu quang pho (phut).
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Su bét hoat nhiét POD tir rau ma c6 thé dugc mod
ta bang mo hinh bac nhét (phuong trinh 3). Gia tri D
hay thoi gian giam thap phan Ia thoi gian can thiét ¢
mot nhiét d6 nhét dinh dé 1am giam hoat tinh POD
ban dau xuéng 90% hoac mot don vi logarit. béi voi
cac phan ung bac nhét, gia tri D ty 1¢ nghich véi
hang sb tbc d6 bét hoat k (phwong trinh 4).

A= Age™ (€)
_ In(10) @
b= k

Trong d6:

Ao: 1a gia tri cia hoat d§ enzyme ban dﬁu;

A 1a gia tri cua hoat 3§ enzyme tai thoi diém t;
D: thoi gian gidm thap phan (gidy);

k: hing sb tc do bat hoat (gidy™).

2.5. Phwong phap thu thiap va xir Iy s6 liéu

S liéu dwoc thu nhan va xir ly thong ké thong
qua phan tich phuong sai ANOVA tir chuong trinh
Statgraphics Centurion 19.1 va dé kiém tra sy khac
biét y nghia gitta cac nghi¢m thtic thong qua LSD
(Least Significant Difference). S6 lidu dwoc trinh
bay dudi dang trung binh + d6 1éch chudn (n = 3) va
v& d6 thi tir chuong trinh Microsoft Excel 2016.

3. KET QUA VA THAO LUAN

3.1. Aph hwéng cia diéu kién chin vi séng
dén hoat do POD trong rau ma va cac
théng s6 dong hoc

Két qua dugc trinh bay ¢ Hinh 1 cho thy hoat
d6 POD con lai ctia rau ma & cac mirc cong suét khéc
nhau theo thdi gian chan. Thoi gian va cong sudt
chén c6 anh huong dang ké dén su vo hoat POD caa
rau m4, dong thoi c6 su tuong tac gitta thoi gian va
céc muc cong sudt vo hoat (p<0,05).

Hoat d6 POD con lai sau khi chan dat gia tri cao
nhit 200 W trong 30 gidy (1,95+0,14 pmol.min™"),
hoat dd POD thap nhét & mau 600 W trong 90 gidy
(0,26+0,03 pmol.min™). Két qua cho thdy hoat do
POD giam manh sau qué trinh chan bang phuong
phap vi séng, POD dugc v6 hoat dén 94,25% so voi
mau ban dau ¢ mirc cong suit 600 W trong 90 gidy,
dong thoi khac biét khong ¢ y nghia thong ké so
v6i mau chan & 500 W trong 60 gidy voi 92,56%
POD dugc v6 hoat. Zheng and Lu (2011) béo cao
rang bat hoat 90% POD la dii d&é ngin ngira bat ky
su hu hong nao trong thyc pham va dugc khuyén
nghi nhu dinh muc t6i wu cho qué trinh chan. Cac
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enzyme kém bén nhiét khac nhu polyphenoloxidase
(PPO) cing bi v6 hoat néu khong tim théy ¢6 su hoat
dong ciia POD trong céc diéu kién xir 1y khac nhau
nhu céc qua trinh xir Iy nhiét, chdn nudc hay chan vi
song. Pong thoi ¢ cing mot muc cong suat 200 W
khi tang thoi gian chan tir 30 1én 90 giy thi hoat do
POD giam xubng tir 1,95+0,14 xudng 1,48+0,09
umol.min™!), khac biét ¢ ¥ nghia thdng ké (p<0,05).
Hoat d6 enzyme ciing giam tuong tu & cac muc cong
suat khac nhau khi ting thoi gian chan. Tuy nhién,
trong cung mdt muc cong suét, hoat do POD khac
biét khong c¢6 ¥ nghia thong ké (p>0,05) & thoi gian
60 gidy va 90 gidy. Bén canh do, tai mot thoi gian
cu thé, mirc cong suit cang cao cang vo hoat tot

5,0

4,0

(5]
[=3

POD, pmol.min!
\.N
[=)

._.
o

0,0
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POD, hoat do POD cang thap (Hinh 1). Diéu nay c6
thé duoc giai thich 1a do 0 cong suét cao, ning luong
vi s6ng tao ra cac (g suat nhiét dan dén sy thay d6i
cAu tric bac hai cta enzyme, do d6 lam giam hoat
tinh cua chiing (Saini et al., 2023). Nhitng phat hién
nay pht hop v6i két qua cia Wang et al. (2017), hoat
d6 POD trong 6t chudng do giam dang ké khi ting
céc mirc cong suat chan tir 650 1én 900 W. Két qua
tuong tu cling ghi nhan boi Liu et al. (2014), qua
trinh chan vi song c6 kha nang trc ché tét hoat dong
ciia POD trong khoai lang. Két qua cho thiy su
tuong dong véi nghién ciru nay, hoat d6 POD trong
rau ma giam gan nhu tdi da khi ting murc cong suat
tir 200 1€n 600 W.

Thoi gian, gidy

Hinh 1. Anh huéng caa diéu kién chan dén hoat do POD trong rau ma

Két qua dugc thé hién & Hinh 1 ciing cho thay
hoat d9 POD c6 xu hudng gidm manh khi tang cac
mirc cong suat 1én cao hon, & cing mét thoi gian
chan. Cu thé, tai thoi diém 90 gidy, hoat d6 enzyme
giam manh tir 1,480,09 pmol.min"' & 200 W xudng
0,26+0,03 pmol.min"! & 600 W, tuy nhién bét dau tir
mirc cong suat 500 W trong thoi gian 60 gidy hoat
d6 POD c6 xu hudng giam rat cham va khac biét
khong c¢é y nghia thong ké (p>0,05) khi ting 1én
mirc cong suat 600 W & cac thoi gian chan khac
nhau. Khi van hanh ¢ cong suét 16n, ning lugng vi
song sinh ra cac tic dong nhiét 16n dan dén sy thay
dbi cau trac thir cdp cua enzyme va lam mat di kha
nang hoat ddng cua ching. Do vay, mdt khi POD da
bi v6 hiéu hoa g?m nhu hoan toan, hoat d0 cua
enzyme hdu nhu khéng con bién d6i (Zhang
etal., 2023).

Pong hQC bat hoat POD trong rau ma béng duoc
khao sat bang phuong phap chan vi séng & cac muc
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cong suat khac nhau. Céc thong s6 dong hoc, bao
g6m hang sé téc do bat hoat (k), thoi gian giam thap
phan (D) cung vé&i hé sé xac dinh (R?) duoc trinh
bay trong Bang 1. Két qua cho thay qua trinh bt
hoat POD tuén theo m6 hinh phén huy béac nhat voi
R?>0,8(0,9061-0,9503) ¢ tat ca cac mirc cong sut.
Hang s6 tbc d6 bat hoat (k) ting tuyén tinh v&i cong
sudt vi song, cho thy su gia tang hiéu qua_ bat hoat
POD & cong suat cao hon. Cu thé, hing sé tc do bét
hoat (k) ting tir 0,0153 dén 0,0391 s khi ting mirc
cong suat (200-600 W).

Bén canh do, Két qué dugc thé hién ¢ Bang 1
ciing cho thdy mdi twong quan nghich chiéu giita
hing s6 k va gia tri D. Tai gia tri D, hoat d6 POD
giam xudng con 10%, duoc thiét 1ap 1a nguong dé
dam bao tinh 6n dinh _va phu hop cua san pham ché
bién ddi véi cac yéu cau clia nganh cong nghiép thyuc
pham, ngan ngua nhing thay ddi chét lu(mg khong
mong mudn trong quéa trinh ché bién tlep theo
(Mishra & Gamage, 2007). Nhu vy, hing s k cang
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16n thé hién tdc 49 v6 hoat POD cang cao, ddng
nghia thoi gian can thlet (gia tri D) cho qua trinh vo
hoat POD cang ngin. Mirc cong suat vi song khac
nhau dan dén gi4 tri D khac nhau (p<0,05), thoi gian
can thiét dé v6 hoat dugc POD giam tir 151, 97, 91,
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60 dén 59 gidy twong tng khi chan & 200, 300, 400,
500 va 600 W. Nhing két qua nay chi ra rang chan
rau ma & 500 W (0,34+0,06 pmol.min!) va 600 W
(0,300,13 pmol.min™") & 60 gidy 1a cich nhanh nhat
dé giam hoat do POD xudng mirc yéu cau (10%).

Bang 1. Cac h%mg s6 téc dd bét hoat wéc tinh (k) va gia tri D ciia qua trinh bat hoat POD trong rau ma

chan & cac mirc cong suat khac nhau

" £ 1n Cong suat (W)
Thong 50 dgng hoc 200 300 400 500 600
Hing s k (s) 0,0153 0,0238 0,0253 0,0377 0,0391
R? 0,9444 0,9061 0,921 0,9447 0,9503
Gia tri D (gidy) 151 97 91 61 59

3.2. Anh hwéng cia diéu kién chan vi séng
dén mau sac cia rau ma

Céc gia tri mau sac (L*, a*, b*) thay d6i dang ké

dudi su tdc dong cua cdc muc cong suat tur 200 dén
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600 W va dugc chan trong khoang thoi gian tir 30
gidy dén 90 gidy. Nhimg thay doi vé mau sic cua
rau ma chan vi séng dugc trinh bay ¢ Hinh 2 va
Hinh 3.

B

—&—200 W --#--300 W - -4 - 400 W —=— 500 W — ¢ — 600 W

0 T T T T T T
75

45 60 90

14

—®—200W @ 300 W
-k -400W —=—500W
— . =600 W

Thoi gian, gidy

Hinh 2. Anh huéng clia cac mirc cong suat va thoi gian dén gia tri mau sac ciia rau ma

Ghi chii: (A) Sw thay doi gid tri L*

Két qua duoc trinh bay ¢ Hinh 2A cho thay muc
cong sudt va thoi gian chan anh huong dang ké dén

(B) St thay déi gid tri a*

(C) Syt thay doi gid tri b*

gia tri d6 sang L* cua rau ma sau khi chan (p<0.05).
Mac du cac mau chan bang vi song tir 200 dén 600
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W nhin chung déu lam ting gia tri d6 sang (L*) dang
ke va khac biét c6 y nghia thdng ké (p<O0, 05) so voi
mau khong chan, cu thé khi ting mirc cong suat chan
tor 200 W trong 30 gidy (50,38+0,32) 1én 600 W
trong 30 gidy (52,94+0,51), gia tri L* cling tang lén
va khac biét c6 y nghia thong ké (p<0, 05). Gia tri L*
cao nhéit dugc quan sat khi rau méa chan & mirc cong
suat 500 W trong 75 gidy (55,82+0,55) va khong co
¥ nghia thong ké (p>0,05) so v&i mau 500 va 600 W
trong 60 gidy (55,73+£0,69 va 55,79+1,37, tuong
mg). Piéu nay c6 thé giai thich do qué trinh xtr Iy
nhi¢t lam vo hoat cic enzyme gy hda nau nhu
peroxidase (POD), ngan chan qua trinh oxy hoa cac
hop chét phenolic thanh cic san pham c6 mau sim
(Queiroz et al., 2008; He et al., 2018). Hon nita, qua
trinh chan con 1am pha huy cau trac té bao, day khi
ra khoi khong gian gitra cac té bao, 1am thay d6i
khiic xa anh sang trén bé mit té bao, gop phan lam
tang d¢ sang (Xiao et al., 2017). Viéc ting gia tri L*
nay cho thiy rau ma da dwogc xu 1y hiéu qua dé bao
toan cac hop chit chong oxy hoa quan trong nhu
TPC va TFC, dong thoi duy tri chat lugng cam quan
hép din hon vé mat thi giac dwoc quan sat qua
Hinh 3.

Tuy nhién, két qua ciing chi ra mot xu hudng
quan trong khi & khoang thoi gian chan 60-90 gidy,
v6i cong suat 500 W va 600 W, gid tri L* lai ¢6 xu
huéng giam. Sy giam do sang trong didu kién vi
song voi cudng do cao va kéo dai nay cho thiy qua
trinh qué nhiét va cac phan ung thoai hoa da xay ra,
vuot ra ngoai diém thich hop ciia qua trinh chan.
Nhiét d6 cao duy tri trong thoi gian dai c6 thé thuc
day cac phan (mg oxy hoa khong enzyme hodc phan
g maillard, tao ra cac san phiam polyme hoa c6
mau nau hodc sim, lam giam do sang téng thé cua
mau (Nicoli et al., 1999). Ngoai ra, cic sic td xanh
nhu chlorophyll ciing rat nhay cam véi nhiét do cao
kéo dai, c6 thé bi phan huy thanh cac dan xuit mau
ndu (pheophytin), gop phan 1am giam gia tri L*.
Diéu nay nhan manh rang viéc thiét 1ap cac thong sb
chan phu hop (cong suét va thoi gian) 1a cuc ky quan
trong de dat dwoc gia tri L* cao nhat dong thoi bao
toan tot nhat cac thanh phan co loi va chét luong
tong thé clia rau ma chan.

Két qua dugc thé hién tai Hinh 2B cho thdy khi
tang cac muc cong suit chin, rau ma c6 xu hudng
tré' nén xanh hon, gié tri a* dao dong tur -4,74+0,13
dén -1,64+0,08 & cac muc cong sudt tir 200 W dén
600 W. Quan sat thiy ring mau xanh nhét 13 mau
chan & 500 W trong 60 gidy, khac biét khong co ¥
nghia thdng ké (p<0,05) khi ting mirc cong suat
chan 1én 600 W trong cung thoi gian chan. Két qua
nghién ctru cho thiy thoi gian chin c6 anh huong

184

Tdp 62, S6 1B (2026): 178-191

dang ké dén gia tri a* cua rau ma. Khi kéo dai thoi
gian chan tir 30 dén 90 gidy & cac muc cong suét
khac nhau, gia tri a* thay ddi c6 y nghia thong ké
giita cac mau (p<0,05). Cu thé, tai thoi diém 60 gidy,
gi4 tri a* giam rd rét tir -3,30+0,43 (200 W) xudng -
4,69+0,11 (600 W), cho thdy mau sic c6 xu huéng
xanh hon khi ting cong suét vi séng.

Bén canh d6, Hinh 2C cho thay gié tri b* thap
nhat (11,83+0,51) duoc ghi nhan & mau chan 200 W
trong 30 gidy, trong khi gia tri cao nhat (14,78+0,42)
thugc vé mau chan 300 W trong 60 gidy. Nhin
chung, gia tri b* c6 xu hudng gidm so véi mau dbi
chung (14,29+0,69) sau 90 gidy xir Iy & tit ca cac
mirc cong suat. Tuy nhién, trong khoang thoi gian
tir 45 dén 75 gidy tai 300 W, gia tri b* dao dong tir
14,43£0,23 dén 14,79+0,11, cao hon mau ddi
chung, nhung su khac biét nay khong c6 y nghia
théng ké (p>0,05). Twong tu, De Ancos et al. (1999)
cling bao céo rang du du co gia tri L* va b* tang khi
chan & cong suat 285-570 W nhung giam déng ké &
850 W. Ngoai ra, nghién ctru nay ciing cho phat hién
xu hudng gia taing d¢ sang va mau xanh cua dau tay
va kiwi sau qué trinh chan vi song.

Céc thay d6i vé mau sic ciia rau ma sau qué trinh
chan vi song, dugc biéu thi qua cac gia tri L*, a*,
b*, khong chi 1a v& mit cam quan ma con phan anh
nhiing bién d6i v§ chit lugng va thanh ghan hoa hoc.
Khi gi tri L* tang, d6 1a du hiéu tich cuc cho thiy
enzyme POD da bi v hoat hi¢u qua, gitip bao toan
cic hop chit chéng oxy hoéa quan trong nhu
polyphenol va flavonoid. Piéu nay ngin chin qua
trinh oxy hoa cac hop chit phenolic thanh san pham
sam mau (He et al., 2018; Queiroz et al., 2008), duy
tri ca gi tri sinh hoc 1an sy hép dan vé mit thi giac
clia rau. Viéc pha v céu tric té bao va ddy khi ra
cling gép phan lam ting do sang (Xiao et al., 2017).
Nguoc lai, L* giam ¢ diéu kién chan véi cong suat
qua cao lam suy giam chét lugng rau ma, co thé do
cic phan tmg thoai hoa tao san phim mau sim
(Nicoli et al., 1999) hodc sy phan huy sic td
chlorophyll thanh pheophytln (Méndez-Lagunas et
al., 2017). Vé gia tri a*, viéc chuyén sang am hon
(xanh hon) 1a dau hiéu mong mudn, cho thy
chlorophyll dugc bao toan t6t. Pidu nay thuong 1a
do enzyme chlorophyllase bi v6 hoat, gitp gilr dugc
mau xanh dic trung cua rau ma (Paciulli et al.,
2016). Déng thoi, sy thay ddi cua gia tri b* ¢o thé
lién quan dén sy anh hudng 1én céc séc td vang nhu
carotenoid hogc sy thodi hoa khong dong deu cua
chc sic t6 khac. Tom lai, cac thong s6 mau sic la chi
thi quan trong cho mirc d6 bao toan cac enzyme, sic
t6 (chlorophyll, carotenoid) va cac hgp chat chdng
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oxy hoa, gitp danh gia hiéu qua cua qua trinh xtr ly

va chat lugng téng thé ctia rau ma.
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Hinh 3. Anh hwéng ciia cong suit va thoi gian chan vi séng dén mau sic ciia rau ma

Ghi chii: A (200 W — 60 gidy) B (300 W — 60 gidy) C (400 W — 60 gidy) D (500 W — 60 gidy) E (600 W — 60 gidy)

3.3. Anh hwéng ciia diéu kién chin vi song
dén cac hop chét sinh hoc va kha ning
loai gbc tw do DPPH trong rau ma

3.3.1. Anh huéng cua diéu kién chan vi séng

dén TPC trong rau ma

Két qua nghién ciru vé ham luong céc chét
chéng oxy héa nhu TPC, TFC va kha ning loai gbc
tu do DPPH cua rau ma chan vi song dugc trinh
bay 6 Hinh 4, 5 va 6.

Cong suét sir dung va thoi gian chan anh hudng
dang ké dén sy thay doi ham lugng polyphenol
(p<0,05). Két qua duoc trinh bay ¢ Hinh 4 cho
thiy TPC thap nhit 6 mau 200 W trong 30 gidy
(50,58+3,39 mg GAE/g) va cao nhit & mau 500 W
trong 60 gidy (118,1+2,85 mg GAE/g). O cing
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thoi gian chan (60 gidy), khi ting cac mirc cong
sudt tir 200 1én 600 W thi TPC ting rd rét tir
62,65+3,46 1én 108,7+£6,63 mg GAE/g. Tuy nhién,
khi ting mic cong sudt 1én qua cao va thoi gian
chan dai, TPC c¢6 xu huéng giam. Cu thé, TPC
giam khi téng muc cf)ng suét tir 500 1én 600 W &
cung thoi gian 90 gidy, TPC giam tur 114,742,36
xuong 101,9+0,65 mg GAE/g. Ismail et al. (2004)
phat hién ra ring viéc ting cac mirc cong suit hay
thoi gian khi xtr 1y nhiét ¢6 thé lam giam TPC
trong tAt ca céc loai rau nhu cai xoan, rau bina, bép
cai, bap cai va he tdy. Mirc do thay ddi cia cac hop
chét sinh hoc & thuc vat trong qua trinh ché bién
phu thudc vao do nhay cam cua chung ddi véi su
bién ddi hodc suy thoai va thoi gian tiép xuc véi
k§ thuat ché bién (Ismail et al., 2004).
— e =200 W @300 W

- -4 -400 W —=a— 500 W
--¢--600 W
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Hinh 4. Anh hwéng ciia chin vi séng dén TPC trong rau ma

Dong thoi, két qua ciing cho thay khi ting thoi
gian chan tir 30 1én 90 gidy & cung mirc cong suét,
TPC c6 xu hudng ting. Cu thé, & cong sudt 400 W,
TPC tang tr 93,57+3,39 mg GAE/g ¢ 30 gidy 1én
101,5+4,08 mg GAE/g ¢ 90 gidy. Diéu nay duoc

185

gidi thich ring xir 1y nhiét lam phd v& cau tric
thanh té bao, giup giai phong cac hop chat
polyphenol ¢ dang lién két hodc bi giit trong mo
thue vat. Déng thoi, nhiét d cao vo hoat cac
enzyme oxy héa dan dén han ché sy phan hity cac
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hop chét polyphenol. Déng thoi, nhiét d6 cao cling
¢6 thé thity phan cac lién két ester hodc glycoside,
giai phong polyphenol lién két thanh dang tu do,
gop phan lam ting TPC trong nguyén liéu thyuc
pham. Nghién ctru chan vi séng trén bong cai xanh
& cong suat 1000 W trong 90 gidy ciing cho thy
TPC tang tir 12,04 dén 15,10 mg GAE/g (Turkmen
et al., 2005). Do d6, rau ma chan béng phuong
phap vi song hau hét déu lam tang dang ké TPC so
v6i mau rau méa khong chan. Két qua nghién ctru
nay phu hop véi phat hién ciia Chavez-Reyes et al.
(2013), qua trinh tién xir Iy bang vi song cai thién
viéc chiét xuét cac hop chét polyphenol tir qua son
tra, tuy nhién khi kéo dai thoi gian chan s& lam gia
tang viéc pha huy cac hop chét sinh hoc.

Két qua cho thiy sy thay d6i TPC c6 mébi lién
hé mat thiét v6i qua trinh vo hoat enzyme va phéan
huy nhiét. O cac nghiém thirc chan, khi ting cong
sut va thoi gian, nang luong vi séng gitip vo hoat
hi€u qua enzyme POD. Cu thé, hoat 6 POD giam
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manh tr 1,95 xudng 0,26 pmol.min' khi ting
cong suét tir 200 W 1én 600 W, twong g véi su
gia tang 1o rét cua TPC tu 62,65 1én 108,7 mg
GAE/g. Tuy nhién, khi enzyme da bi v6 hoat gan
nhu hoan toan (trén 90% ¢ nghiém thic 500 W
trong 60 gidy), viéc tiép tuc ting cong suat 1én 600
W khéng lam giam hoat d6 POD thém dang ké ma
lai gay ra sy giam TPC tir 114,7 xudng 101,9 mg
GAE/g. Diéu nay ching minh rang khi enzyme d
dugc kiém soat, viéc xir 1y nhiét qua muc s& dan
dén sy pha huy céac hop chat polyphenol, khang
dinh sy ton tai clia mot ngudng chan tdi wu dé vira
bao vé polyphenol bang cach v hoat enzyme vira
tranh su phéan huy do nhiét.

3.3.2. Anh heong cia diéu kién chan vi song

dén TFC trong rau md

Két qua duoc thé hién ¢ Hinh 5 cho thdy cong
sudt vi song va thoi gian chan ciing anh hudng
dang ké dén sy thay d6i TFC (p<0,05).
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Hinh 5. Anh hwéng ciia chin vi séng dén TFC trong rau ma

Két qua cho thiy TFC thap nhét dugc tim théy
& mau chin bang vi song 1a 200 W trong 30 gidy
voi TFC dat 54,54+0,59 mg QE/g va tang 1én cao
nhit & mau 500 W trong 60 gidy va 500 W trong
75 gidy, hai mau nay khac biét khong c6 y nghia
thong ké (p>0,05), véi ham lugng lan lugt 1a
110,1+0,44 va 108,1+0,58 mg QE/g. Tuong tu
TPC, TFC ciing tang 1én khi tang cac muc cong
suét, cu thé TFC tang tir 70,37+2,96 mg QE/g &
300 W trong 90 gidy lén 107,9+0,20 mg QE/g &
500 W trong cung thoi gian chan. Heras-Ramirez
et al. (2011) ciing quan sat thdy sy gia ting ham
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lwong phenolic trong d6 co flavonoid dbi véi tao
chan, nguyén nhan chu yéu la do sy bat hoat cua
enzyme. Tuy nhién, TFC giam manh khi tang 1én
dén murc cong suét cao, & 600 W trong 90 gidy,
TFC dat 70,61£1,92 mg QE/g va khac biét khong
c6 y nghia théng ké véi mau 300 W trong 90 gidy
(70,37+2,96 mg QE/g), két qua cho thdy khi ting
céc mirc cong sudt 1én qua cao thi TFC giam manh.
Diéu nay c6 thé duoc giai thich rang dudi tac dong
cua vi song ¢ mirc cong suat cao, nhiét d¢ tai mot
sO vi tri trong nguyén liéu co thé tang cao lam pha
vo lién két glycoside va oxy héa cac nhom
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hydroxyl trong céu trac flavonoid, dan dén xu
hudéng giam TFC trong nguyén li€u rau ma
(Turkmen et al., 2005).

Nhin chung, hau hét cac mau rau ma chan vi
song déu lam ting TFC va khac biét c6 ¥ nghia
thong ké (p<0,05) so vdi mau khong chan. Sy gia
tang cong suat vi song & muc thich hop dan dén
gia tang dd linh dong cua cac phan tu phan cuc
trong dung dich trich ly, tir 6 lam nhiét 4o cua
dung dich tang 1én va thiic dy qua trinh phan hity
cic hop chat cao phan tir thanh cic hop chét
flavonoid (Guzik et al., 2022). Theo nghién ctu
cua Erihemu et al. (2021), TFC trong khoai tay
tang dang ké khi ting cong suét tir 100 dén 300 W.
Tuy nhién, khi tiép tuc ting cong sudt dén 900 W
thi ham lwong cac hop chat sinh hoc giam dén
14,9%. Trong nghién ctru nay, ham luong hop chét
flavonoid da dugc cai thién dang ké so v6i mau
khong chan (43,66+2,01) sau qua trinh tién xur ly
vi song.

3.3.3. Anh huong cia diéu kién chan vi séng

dén kha nang loai géc tw do DPPH ¢6
trong rau mad

Twong tuy v6i TPC va TFC, cong suat vi song
va thoi gian chan ciing c¢6 anh hudng dang ké dén
sy thay d6i kha ning loai gbc ty do DPPH
(p<0,05). Kha nang khang oxy hoa duoc xac dinh
dua theo co ché quét gdc tu do va lam giam DPPH.
Tir két qua thé hién ¢ Hinh 6 c6 thé thay kha ning
chbéng oxy héa clia rau ma sau khi chan c6 xu
hudng ting, khi tién hanh ting muc do xtr 1y & mirc
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cong suét tir 200 dén 600 W va khac biét c6 y nghia
thdng ké (p<0,05). O mirc cong suit 500 W trong
60 gidy, hoat tinh chdng oxy hoa DPPH cao nhat
(10,2+0,61 mg TE/g) va tang lén 52,70% so véi
mau khong chan. Theo Puupponen-Pimii et al.
(2003), qua trinh chan lam tang 9% kha nang
chdng oxy déi voi bap cai. Pong thoi, Wu et al.
(2004) nhan thay kha niang trung hoa gbc oxy hoa
ciing ting 41% ddi vé6i bap cai khi nau chin. Két
qua nghién ctru cho thay khi ting cic mirc cong
sudt va thoi gian c6 kha ning lam ting ham luong
cac chat chong oxy héa ciing nhu hoat tinh cua
chung, nhung khi ting cong suit qua cao va thoi
gian chan qua dai c6 thé 1am giam ham luong dang
ké cac hop chit chéng oxy héa ctia rau mé dan dén
kha nang loai géc tw do giam theo. Cu thé, kha
ning chong oxy héa ting tir 7,96+0,07 mg TE/g
(200 W — 30 gidy) dén 9,39:£0,04 mg TE/g (600 W
— 90 giy) khi ting ca muc cong suat va thoi gian
xtr ly. Viée danh gia anh huéng ctia qua trinh ché
bién thuc pham 14 yéu tb then chét trong khi thiét
lap cac diéu kién cong nghé cho phép bao quan
hodc cai thién hoat tinh ban dau va kha dung sinh
hoc ctia cac hop chét ty nhién ¢é trong thuc phim
(Kusznierewicz et al., 2008). Vi vy, diéu quan
trong 14 phai lya chon cac diéu kién phu hop sao
cho san phém ché bién van gitt dugc cac dac tinh,
tang cudng kha ning chdng oxy hoa cua nguyén
liéu. Viéc két hgp dung thoi gian va nhiét d¢ trong
céc phuong phap ché bién nhur chan hoic cho vao
10 vi séng 14 rat quan trong dé giam thiéu ton that
chat luong trong qué trinh ché bién.
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Theo Erihemu et al. (2021), so v6i cac phuong
phap chan thong thuong, chin bang vi song 1a ky
thuat pht hop nhat dé gitt lai céc hop chat
flavonoid, anthocyanin, phenolic va acid ascorbic
o cong suét vira phai tir 300 W. Tuy nhién, khi tang
mirc cong suat qua cao 6 lién quan dén viée ting
kha ning sinh nhiét, anh huong dén cac chat hoa
hoc thyuc vat khong bén voi nhiét. Mt khac, mirc
cong sut thdp hon 100 W khong hiéu qua dé vo
hoat POD. Nhu véy, két qua nghién ctru phu hop
v6i nghién ctru nay khi chin rau ma voi sy hd trg
clia vi song tir 200 dén 600 W. Do do, cac két qua
trong nghién ctru nay cung cép co s6 tong quan vé
phuong phap chan vi séng rau ma. Mot phuong
phép thich hgp phéai c6 kha nang vo hi€u hoa
enzyme hoa nau trong khi van giit dugc mau sic
va gia tri dinh dudng ban dau cua nguyén liéu.

3.4. Mbi tuong quan giira hoat do POD,

mau sac, cac hop chét sinh hoc va kha
ning loai goc tw do DPPH trong
rau ma

Nghién ctru vé rau ma d chi ra mdi tuong quan
chit ché va c6 ¥ nghia thong ké giira hoat do
enzyme peroxidase (POD), mau sic, ham luong
cac hop chit sinh hoc va kha nang loai gbc tu do.
Bang 2 cho thy su twong quan cao c6 ¥ nghia giita
c4c chi tiéu (p<0,01), khing dinh vai tro trung tim
ctia POD trong céac bién do6i nay. Cu thé, hoat do
POD bién thién nguoc chidu v6i do sang L* (7= -
0,740), TPC (r=-0,812), TFC (r = -0,656) va kha
nang loai géc tuw do DPPH (r =-0,939). Nguoc lai,
POD lai ty 1¢ thuan véi d¢ do/xanh a* (r=0,851).
Diéu nay cho thay rang, sy suy giam hoat d6 POD
di kem vdi sy gia tang d6 sang, ham luong cac hop
chat TPC, TFC, kha ning chong oxy hoa va xu
hudng chuyén mau sang xanh ciia mau.

POD xiic tac qué trinh oxy héa cac hop chét
phenolic bang cach st dung hydrogen peroxide
(H20,) (Pour et al., 2022). Co ché bao gdm viéc
enzyme phan tmg v6i H,0, dé tao thanh céc trang
thai oxy hoa cao (hop chat I va II), sau d6 s& oxy

Bang 2. H¢ so twong quan giira cac chi tiéu
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hoa truc tiép hop chit flavonoid va polyphenol tao
thanh cac goc tu do phenolic khong bén vimg. Cac
gbc tu do nay dé dang trai qua qua trinh tring hop,
tao thanh cac polymer 16n hon, thuong 14 cac sic
t6 mau niu sam, gdy ra hién tuong hda nau do
enzyme (Queiroz et al., 2008). Qua trinh oxy hda
va polymer hoa nay khong chi lam giam tryc tiép
TPC va TFC do dugc ma con lam suy giam dang
ké kha niang nhudng electron hodc proton cua
chung, tir @6 giam kha ning chong oxy hoa cia
mau (He et al., 2018).

Bang 2 con cho thiy mdi lién hé chit ché giita
mau sic (L*, a*) va kha nang loai géc tu do DPPH,
day 1a hé qua truc tiép cua sy thay doi ham lugng
céc hop chat polyphenol. Cac hop chat polyphenol
va flavonoid 1 nhiing chit chdng oxy héa manh
mé, quyét dinh phan 16n kha ning loai gdc tu do
DPPH ctia rau ma. Pong thoi, chinh cac hop chat
nay lai 14 co chat cho qua trinh hda nau enzyme do
POD xuc tac. Khi POD hoat dong manh, ching
phan hity cac hop chét polyphenol va flavonoid,
lam gidm kha nang chéng oxy hoa (thé hién qua su
giam kha nang loai goc tr do DPPH). Cung ltc do,
cac san pham oxy héa cua chung lai tao ra cac sic
t6 mau ndu hodc do, lam giam d¢ sang L* va ting
d6 do a*. Do do, do sang L* ¢6 tuong quan duong
véi TPC (r=0,810), TFC (= 0,765) va DPPH (r
=0,784), trong khi d6 do/xanh a* lai cho thiy mdi
twong quan nghich dao véi cac chi tiéu nay (TPC:
r=-0,871; TFC: r = -0,712; DPPH: r = -0,905).
Diéu nay nhin manh rang mau sic ciia mau co thé
dugc xem nhu mdt chi thi tryc quan cho mirc do
suy giam cua cdc hop chat sinh hoc va kha ning
chong oxy hoa ctia rau méa. Hon nira, két qua clng
khing dinh TPC va TFC c6 su tuong quan tuyén
tinh manh (» = 0,837) va cung ty 1¢ thuan véi kha
nang loai gbc tw do DPPH (TPC: r = 0,877; TFC:
r=0,734), phan 4nh mbi lién hé mat thiét gitra ham
lwong cac hop chét nay va hoat tinh chéng oxy hoa
ctia mau. Tém lai, cac Kkét qué nay nhén manh su
tuong quan chat ché gitra cac chi ti€u hoa hoc va
ddc tinh mau sic ctia miu rau ma.

Chi tiéu POD L* TPC TFC DPPH
POD 1 -0,740%* -0,812%* -0,656 -0,939%*
L* 1 0,810%** 0,765* 0,784*
a* -0,871%** -0,712* -0,905**
TPC 1 0,837%* 0,877**
TFC 1 0,734*
DPPH 1

Ghi chii: N = 78; (*) két qua biéu thi sw twong quan & mirc 5%; (**) két qua biéu thi sw twong quan & mirc 1%,
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4. KET LUAN

Cong suit 500 W trong thoi gian 60 gidy duoc
xac dinh 1a diéu kién phu hop dé bat hoat enzyme
peroxidase trong qua trinh chan rau ma bang vi
song. O diéu kién ndy, hoat tinh POD bi trc ché dén
hon 90% so vd&i mau khong xur ly nhiét. Bén canh
d6, TPC, TFC, kha ning loai gdc ty do DPPH, cting
v6i cac gia tri mau sac L*, a* va b* clia rau ma ciing
duoc cai thién rd rét so véi cac mau chan & diéu kién
khac hodc mau khong chan. Hon nita, két qua con
cho thay sy twong quan chit ché gitra hoat @6 POD,
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