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TOM TAT

Muc dich cua nghién ciu la danh gia tac dong cua cac phuong
phap tién xir Iy khac nhau bao gom xit [y mai mon vo, chan, lanh
dong va u dén thoi gian Say, mau sac, ham lwong polyphenol téng
s6 (TPC) va kha nang chong oxy héa (TEAC) ciia nhan sdy khé
nguyén vo. Két qua nghién ciru cho thay, viéc mai mon vo voi 10%
cat trong 20 phut rut ngan dang ké thoi gian say (< 50 gio) va on
dinh mau sdc ciia vé nhan sdy kho. Qua trinh chan 075%Ctrong 5
phiit cho thdy hiéu qua cdi thién dang ké vé mau sdc thit qua. Trong
khi do, viéc lanh dong ¢ -10°C mang lgi hiéu qua nhat dinh, tuy
nhién ty 1¢ nitt vo qua ghi nhan ¢ mirc cao (> 95%). Viéc xu Iy u
néng ¢ nhiét dé 60°C - RH72% trong 6 gio givip on dinh hon gid
tri TPC (8,1940,66 mg GAE/g CKNL) va TEAC (38,9241,19 pumol
) E/g CKNL). Két qua nghién citu nay giip cung cap nhitng danh
gid bude dau trong viéc cai thién chat heong nhén sdy khé nguyén
V6 théng qua cdc bién phdp tién xir Iy khéc nhau.

Tir khéa: Chan, lanh déng, mai mon, tién xir Iy, 1t néng
ABSTRACT

The aim of the study was to evaluate the effects of different
pretreatments including peel abrasion, blanching, freezing and
warm incubation on the drying time, color, total polyphenol
content (TPC) and Trolox equivalent antioxidant capacity (TEAC)
of dried whole longan. Peel abrasion using 10% sand for 20
minutes significantly reduced the drying time to less than 50 hours
and improved peel color retention. Blanching at 75°C for 5
minutes showed a significant improvement in the color of the
longan flesh. Meanwhile, freezing at -10°C brought certain effects,
however, the rate of longan peel cracking was recorded at a high
level (>95%). Warm incubation at 60°C - RH72% for 6 hours
yielded the most stable bioactive retention, the TPC (8.19+0.66 mg
GAE/g dry basis) and TEAC (38.92+1.19 umol TE/g dry basis)
values. This study provides initial assessments in improving the
quality of dried whole longan using different pretreatment
methods.

Keywords: Abrasion, blanching, freezing, pretreatment, warm
incubation
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1. GIOI THIEU

Nhin 14 loai cdy c6 dién tich 16n thi 5 trong sb
chc cdy an qua duoc trdng tai nudc ta. Tinh dén
nhitng nam gan day (2023 — 2024), dién tich trong
nhén uwdc tinh khoang 80.000 — 90.000 ha, tap trung
chi yéu & cac tinh phia Bic (nhu Hung Yén, Béc
Giang, Son La) va dong bing song Ciru Long
(PBSCL) nhu Vinh Long, Can Tho (Tdéng cuc
Théng k&, 2024). San lwong nhin cia Viét Nam
duogc udc tinh tir 500.000 dén 600.000 tAn mdi nam.
Theo Vién Cay an qua Mién Nam, khu vuc phia
Nam trong chu yeu 1a giéng nhan Idor (hay Edor) dé
thay thé cho giong nhan tiéu da bo, do giéng nhan
Idor c6 dic tinh chdng chiu sdu bénh hai va dic biét
1a bénh chéi rong trén nhan (Vién Cay an qua Mién
Nam, 2020). Theo Bao Nong nghiép va Mdi truong,
tai Hop tic x4 nhan Idor Pong Tam ¢ Thanh phd
Can Tho san lurong nhan Idor dat trung binh tr 1,5
dén 3 tan/cong va dem lai loi nhudn cao cho nha
vuon (Bao Nong nghiép va Méi truong, 2024).

Thit qua nhan 1a ngudn cung cip vitamin (cha
yéu 1a vitamin A va C), cic khoang chét, cac chét
chbng oxy hoa va mot sb thanh phan c6 tac dung hd
trg suc khoe (Bai et al., 2019; Shahrajabian et al.,
2019; Yi et al., 2011). Ctii nhén sy (hay long nhan)
tu lau da duoc ap dung vao linh vyc y hoc tai Trung
Quoc véi vai tro quan trong giup ho tro ngan ngua
mét ngu, suy giam tri nhd va mot s6 van dé lién quan
dén tim mach, ... (Bai et al., 2019; Rong et al., 2019;
Zhang et al., 2017; Zhu et al ,2013). Trong che blen
nhin siy nguyén vo6 hay cui nhin siy, qué trinh siy
@i luu khong khi nong 1a phé bién hon ca do day la
phwong phép sdy don gian, d& thyuc hién va trlén khai
0 quy mod vira va nho. Tuy nhién, quy trinh sdy nhin
nguyén vo co thé duoc trién khai theo nhidu quy mé
san xuit khac nhau (nho, vira va 16n) trong khi d6
qué trinh sdy thit com nhan théng thuong chi dugc
trién khai ¢ quy mo san xuit nho do nhitng anh
hudng cia didu kién sdy ciing nhu vé sinh thiét bi
(Varith et al., 2007). Achariyaviriya et al. (2002) da
phat trién mot mo hinh mo phong qua trinh sdy ddi
lwu khong khi néng cho thit com nhan, cho thdy qua
trinh nay tiéu tén nhiéu ning luong. Qua trinh siy
nhin nguyén vo & quy md coéng nghiép trong diéu
kién nhiét d6 75°C can phai dwgc tién hanh hon 50
gior dé d6 4m phan thit com nhan sau khi siy dat mirc
22% (tinh trén can ban kho - cbk). Két qua nghién
ciru truéc day cua Phaphuangwittayakul et al
(2004) da dua ra nhimg cai tién ve khay sdy gop
phan lam ting higu qua qua trinh sdy nhung khong
lam anh huong dén chat luong san pham nhan siy.
Két qua mot nghién ctru khic cua hai tac gia
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Thararux and Kiatsiriroat (2002) di gi¢i thiéu vé
thiét bi sdy nhan dang trng quay ma & d6 qua trinh
sdy nhin nguyén qua duoc ghi nhan c6 thoi gian siy
1a hon 50 gio & nhiét do tac nhan siy vao khoang
80°C dén 90°C.

Ngoai ra, mot ) nghién ctu dugc thyc hién tip
trung vao danh gia anh huong cta viée két hop cac
phuong phap sdy gitip cai thién hiéu qua va dam bao
chit luong cho san phim. Hiéu qua ciia qué trinh sdy
thit com nhan thong qua phuong phép siy timg budc
v6i sy két hop cua vi song va khong khi nong duoc
nhém téc gia Varith et al. (2007) thuc hién. Két qua
cho thiy, truéc tién siy khong khi nong 40°C -
microwave 450 W trong 1,7 gio; tiép dén 1a sdy khong
khi néng 60°C - microwave 300 W trong 3,3 gid gop
phén giam thoi gian sy dén 64,3% va tiét kiém nang
lugng siy 1én dén 48,2% so VO’l phuong phap siy doi
luu ¢ 65°C thong thuong ma van dam bao chit luong
nhén sy twong dong Phuong phap sy kho bang btic
xa hong ngoai két hop véi sdy bom nhiét va siy khong
khi néng cling da dugc nghién ctru trén thit com nhéan.
Két qua cho thiy viéc két hop phuong phép siy khac
nhau c6 hiéu qua trong viéc rit ngin thoi gian siy
(Nathakaranakule et al., 2010). Nhin chung, cac nghién
ctu khi duoc thyc hién di tap trung chii yéu trén
nguyén liéu nhin da qua xir 1y ma cu thé hon 13 & ngudn
nguyén li€u thit nhan, chua c6 nhiéu cac nghién cuu
duoc tién hanh trén nguén san phim nhan nguyén vo.

Dbi VvOi san phim nhan sdy khé nguyén vo, qua
trinh thoat am tir qua ra moi truong trong cong doan
sdy bi han ché boi 16p vo tuong ddi day lam cho thoi
gian sdy kho 1a kha dai, gdy anh huong dén chat
luwong. Tuong tu, cac loai qua nhu nho, ky tr, qua
mong Thd Nhi Ky (Solanum torvum),... truée quéa
trinh sy can dugc tién hanh tién xir 1y bang cac
phuong phap nhu vat Iy hay héa hoc hay két hop cac
phwong phap dé loai bo 16p sap hay lam giam chiu
day vo qua tir d6 cai thién hiéu qua sy (Barathiraja
et al., 2022; Adiletta et al., 2016).

Céc k¥ thuat tién xtr 1y khac nhau trudce khi séy
gitip cai thién hiéu qua qué trinh sdy va én dinh chat
lvong san phim dic biét quan tdm nghién ciru.
Trong do, qué trinh chan trude say la dac biét dugc
quan tdm hon ca. Chan 1a mot phuong phap tién xir
ly quan trong trong v6 hoat hay hoat hoa cac enzyme
c6 trong nguyén li¢u; dac biét 1a nguyén li¢u rau cu
qua (Kim et al., 2020). Qua trinh chén con tac dong
dén thanh t bao thyc vat lam long 1éo cac mo dan
dén qua trinh sdy dugc tién hanh tot hon (Akintunde
etal., 2011; Doymaz, 2007). Bén canh d6, viéc lanh
dong - rd doéng trudc khi sdy tach am 1a mot trong
nhing phuong phap duoc sir dung rong rii trong ché
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bién thuc phém. Qua trinh nay dugc ghi nhén la hiéu
qué trong viéc giam dang ké thoi gian sdy trén nong
san. Chinh sy hinh thanh tinh thé d4 1am pha v& mot
phan té bao, tao diéu kién cho qué trinh di chuyén
cua phan tir nude ra khoi vat liéu séy (Ando et al.,
2019; Feng et al., 2020). Ngoai ra, qua trinh tién xir
ly bang lanh dong c6 tac dong dén sy thay doi ciu
tric vi mo, tinh chat 1y héa va chic ning cua cac
thanh phan c6 trong nguyén liéu (Zhang et al.,
2018).

Nhiing nd luc trong nghién ctru cai thién hiéu
qua séy nhan da duoc nhiéu nha khoa hoc dac biét
quan tdm. Tuy nhién, nhitng két luan chung van cho
thdy hiéu qua ctia qua trinh sdy d6i luu don thuan
chua thuc sy dép tmg dwoc yéu cu cua qué trinh
san xuét dt ra khi thoi gian sdy qua dai lam cho chat
lwong san pham (chu yéu mau sac) giam manh Do
do, viéc c6 nhirng danh gia chi tiét hon vé cac yéu
td tac dong 1a can thiét, dic biét 1a hiéu qué cua qua
trinh tién xir ly nguyén lidu chuan bi cho qua trinh
sdy dbi véi san pham nhén siy kho nguyén vé. Trén
co 86 do, nghién ctru nay dugc thuc hién nhim khao
sat mot s6 phuong phap tién xu Iy nguyén liéu nhim
gop phan rit ngan thoi gian sdy cung nhu duy tri sy
6n dinh vé chét lugng cho san pham nhan say kho
nguyén vo.

2. PHUONG PHAP NGHIEN CUU
2.1. Doi twgng nghién ciru

Nguyén liéu nhan Idor dung trong nghién ciru
duogc thu mua tryc tiép tai cac nha vuon trong nhan
tap trung thudc khu vuc céc tinh Bén Tre, Can Tho
va Vinh Long. Nhén Idor thuc nhom ma kich ¢& 5,
¢6 duong kinh qua tir 24 dén 25 mm theo TCVN
9768:2013 vé nhan tuoi nguyén qua, dugc chon lya
lam nguyén liéu cho nghién ciru ché bién nhan siy
kho nguyén vé. Nhén duoc thu hoach vao bubi sang,
tranh thu hoach luc troi qua ning hodc dang mua.

Nhin sau khi thu hoach thanh timg chim, cudng
va 14 dugc gilr va cho vao trong cac tii nilon, vén
chuyén ngay vé phong thi nghiém va xu Iy ngay
trong ngay (hay gitr lanh khong qué 24 gio). Tai day,
nhan duoc cit roi timg qua véi chiéu dai cudng
khoang 1,5 mm, loai bo nhitng qua hu hong, khong
dat chat lugng. Nhimng qua dat yéu cau duoc chuyen
sang rira bang nudc sach gitp loai bo tap chat, chét
ban bam trong qua trinh thu hoach, sau d6 nhin
dugc vt ra dé rdo va dung cho nghién ciru.

2.2. Phwong phap siy khé nhin nguyén qua

Qua trinh séy khé nhin nguyén vé duoc tién
hanh dya theo ket qua nghién ctru cia Somjai et al.
(2021b) c6 diéu chinh cho phu hgp vai nghién ctu
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hién tai. Nhan Idor sau khi lam sach nhu & muc 2.1
duoc tién xir Iy bang cac phuong phap khac nhau
nhu mé ta trong muc 2.5. Cong doan sdy kho dugc
tién hanh bang thiét bi sdy ddi luu (Sibata — Nhat
Bén) & nhiét d6 60+2°C, toc d6 gid khoang 3 m/s va
d6 4m twong dbi cua khong khi dao dong tir 35 dén
40% dén khi do am dat 13,5% theo md ta ciia du
thao tiéu chun Thai Lan cho “Nhian siy”, CX/PFV
20/29/6. Sau khi sy, nhin duoc bao 6n ¢ diéu kién
nhiét d6 phong trong thoi gian 24 gio, tiép theo do
nhén dugc bao quan trong cac tai bao bi metallized
Polyethylene Terephthalate (mPET) va su dung
phan tich céc chi tiéu trong nghién ctru.
2.3. Chuin bi chiét xuit thit qua nhin

Phén chiét xuét tir thit qua nhan dwoc chuén bj
dua theo nghién cuu trudc day ctia Somjai et al.
(2021b) v6i mot sb diéu chinh. Nhin sdy kho
nguyén vo duoc loai bo phan vo va hat, thu nhén
phan thit; nghién voi nude cat ¢ ty 18 1:10 (w/v)
bang may xay (AVA BL9006-GS, 500W, Trung
Qudc) trong 5 phut. Tiép dén, & didu kién nhiét do
phong (30+2°C) hdn hgp dugc chuyén sang siéu 4m
(Digital Ultrasonic Cleaner, 50Hz, Trung Qudc)
trong 10 phut va sau d6 ly tam véi toc do 4.000
vong/phut trong 20 phit, thu nhan phan dich ndi va
loc lai bé'lng dau loc 0,2 pm (Membrane, Trung
Quéc). Phan dich sau loc dugc chira trong lo thiy
tinh mau h6 phach va trir dong & nhiét d -18°C dé
sir dung cho phan tich polyphenol tong (TPC, mg
GAE/g CKNL), hoat tinh chdng oxy hoa bing
phuong phap DPPH (TEAC, umol TE/g CKNL).

2.4. Phwong phap phan tich

i bo am (%) dqgc g;éc d;nh dya trén sy thay
@061 khoi luong, khi say dén khoi lugng khong doi &
105°C theo TCVN 4415:1987.

- bo hpat dong cua nudc (aw) duge do béng
thiet bi do cam tay (WA-60A; Landtek Instruments

- Trung Quéc; nhiét do hoat dong 0-50°C).

Mau sic dugc xac dinh bang thiét bi do mau
Colorimeter cam tay (model JZ-600, Trung Qudc),
xac dinh gia tri L*, a* va b*. Trong d0, gia tri L* thé
hién cho d9 sang hay 6 dam nhat mau ctia mau; gia
tri a* thé hién cho thay d6i mau tir xanh 14 dén do (-
a* dén a*) va gia tri b* thé hién cho thay d6i mau tir
xanh dwong dén vang (-b* dén b*). Ngoai ra, cac
thong s6 mau sic duoc tinh toan dya trén 04 gia tri
mau nham danh gia khach quan hon vé dic tinh mau
sdc clia mau bao gom do léch mau tong thé (AE)
(1), chi s6 hoa nau BI (Browning Index) (2), Hue
angle (4°) (4) va Chroma (C*) (5) (Chong et al.,
2008; Kasim & Kasim, 2015).
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Do 1éch mau téng thé dugc tinh theo cong thuc:

AE = \J(L*—L*) +(a*-a,*)* + (b*~b,*)* (1)

Trong d6: L*, a*, b* 1a cdc gié tri mau sic clia
mau can phan tich va Lo*, ap*, bo* 1a cac g1a tri mau
sdc ctia mau ddi chimg khong thyc hién tién xir 1y.

Chi s6 hoa nau BI dugc tinh toan theo cong thirc:

100x (x—0,312) )
0,172

Bl =

Trong d6: x dugc xac dinh tir cong thire (3):

B (a*+1,75x L*) (3)
(5,645x L*+a*-3,012x b*)

Gia tri C* va h° la cac gia tri biéu mau séc dic
trung, sic do, truc quan cho mot san pham thuc
pham. Gi4 tri 4° biéu thi bang do va xuat phat tr vi
tri truc +a*, gla tri nay phan anh mau sic san pham:
tai vi tri 0° thé hién mau do, 90° thé hién mau vang,

180° thé hién mau xanh 14 cay va 270° thé hién mau
xanh lam (Ozkan et al., 2003).

b= tanlx[ﬁj )
a*

C*=+a*® +b* (5)

Ty 1¢ mai mon vo qua nhan (MM, %) duoc
tinh toan dya trén chiéu day vo qua ban dau (Ho) va
sau khi xir Iy mai mon (H) bang thiét bi thudc kep
dién tor (Syntek 150 mm, do chinh xac 0,01 mm,
Trung Qudc) (Kragelsky et al., 2013):

(6)

MXIOO

0

MM (%) =

Kha nang chéng oxy hoa (Trolox equivalent
antioxidant capacity — TEAC; umol TE/g chit kho
nguyén liéu - CKNL): Thanh phan gbc tw do DPPH
(2,2-diphenyl-1-picrylhydrazyl) phan ung v6i cac
chit cho hydro tao ra sy bién ddi vé mau sic tir tim
sang vang nhat & budc séng 517 nm, chat chuan
Trolox duoc st dung dé xdy dung duong chuin
(Fatemeh et al., 2012).

Ham luong polyphenol téng sé6 TPC (mg
GAE/g CKNL): Phuong phap so mau véi acid gallic
lam chét chuén, thudc thir Folin-Ciocalteu nhu chét
oxy hoéa, xac dinh do hép thu tai budc song 738 nm
(Dewanto et al., 2002).
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2.5. Phwong phip bé tri thi nghi¢m
2.5.1. Thinghiém 1: Tac dong cua phwong phap
xw Iy co hoc dén hiéu qua lam sach va
gidm d¢ day vo qua nhan cho qua trinh
say
Nhén tuoi duge chuén bi theo md ta & muc 2.1,
500 g/mau xir 1y (khoang 40 qua) da dugc cén, sau
d6 chuyén sang thiét bi tron Promarks TM-20 véi ty
1¢ cat thay ddi lan lugt 14 5, 10 va 15%, xtr Iy vai toc
d6 quay cb dinh 1a 17 vong/phut, thoi gian thay d6i
& bbén mirc twong tng 14 10, 15, 20 va 25 phut. Nhan
sau xu ly dugc ray loai bo cat va rira lai voi nude
sach trude khi tién hanh siy theo mé ta & muyc 2.2.
Nhan say nguyén v6 dugc danh gia sy thay doi dac
tinh vé mau sac, ty 1¢ mai mon (thong qua d6 day vo
trudce va sau xu ly), TPC va TEAC.
2.5.2. Thi nghiém 2: Tdc dong ciia ché dg chan
dén chdt hrong nhan sdy khé nguyén vo

Tuong tu nhu thi nghiém 1, 500 g nhin/miu
dugc chan & ba nhiét ¢ khac nhau 14 60, 75 va 90°C
trong cac khoang thoi gian 1, 3 va 5 phut. Sau khi
chén, nhdn dugc lam ngudi nhanh béng nudc da
(khoang 0°C) dé két thiic qua trinh xu 1y nhiét. Qua
trinh séy kho duoc tién hanh theo mo ta & muc 2.2,
nhan say kho nguyén vo cling dugc danh gia su thay
ddi cac dac tinh vé mau sic, do 4m, thoi gian say,
TPC va TEAC.

2.5.3. Thi nghiém 3: Anh huong qua trinh lanh
dong den hiéu qua cua qua trinh say kho
nhan nguyén vo

Khéi lwong nhan va mau duge chuan bi tuong tu
nhu thi nghi€m 1 va 2. Viéc lanh dong nhan trong ti
dong Sanaky, VH-5699HY4K, Viét Nam ¢ nhiét d§
khoang -18°C da duoc tién hanh. Nhiét do tim cia
it nhat 03 qua nhan dugc theo ddi bang dau do nhiét
d6 loai Type-K (lap lai it nhat 5 1an) dén khi dat nhiét
d6 mong mudn (-8, -10 va -12°C) thi dimg lai. Tiép
theo, nhan dugc chuyén sang qua trinh ra déng — lam
4m & nhiét d6 phong (30+2°C) cho dén khi qua nhén
cén bang nhiét véi moi truong thi tién hanh sdy theo
moé ta & muc 2.2. Thoi gian sdy ciing nhu céc thay
dbi vé tinh chit héa ly (46 4m, d6 hoat dong cia
nude, TPC va TEAC) da dugce theo dai.

2.5.4. Thi nghiém 4: Anh huéng cia thoi gian i
nhan twoi trong khong khi nong va danh
gid chdt heong san pham nhén sdy khé

O thi nghiém nay, 500 g nhan/miu dwoc chuén
bi va cho vao tui ludi, sau d6 dat vao cac binh a RH
7243%. Binh @ nhin dugc thiét ké voi binh hut 4m
(loai khong voi) chira bén trong 1a 2.000 mL dung
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dich NaCl bao hoa (Greenspan, 1977; Prabhakar et
al., 2022). Céc binh u nhin duoc kiém soat nhiét do
& mutc 60°C bang cach cho vao tii siy. Hiéu qua cua
qué trinh 0 sau 4 mdc thoi gian (2, 4, 6 va 8 gio) da
dugc danh gia. Sau khi 0, nhin dugc siy theo mo ta
& muc 2.2 va viée danh gia thay doi cac dic tinh chat
lwong nhan thong qua mau séc (thit va vo), do am,
TPC va TEAC ciing da dugc tién hanh.
2.6. Phwong phap thu nhén va xir Iy s6 li¢u

Céc thi nghiém dugc bd tri hoan toan ng'flu nhién
va lap lai it nhat 3 1an. Két qua thu nhan duoc xtr 1y,
tinh toan bang Excel, thong ké bang chuong trinh
Statgraphics Centurion 16.1 va kiém dinh sy khac
biét gitra cac nghiém thirc thong qua LSD (Least
Significant Difference); sb liéu duoc tinh toan va
trinh bay dudi dang trung binh + d¢ léch chuan.

Tap 62, S6 2B (2026): 98-113

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia phwong phap xir Iy co
hoc dén hiéu qué lam sach va lam giam
chiéu day v6 nhin
Qué trinh tién xur Iy bang phuong phap co hoc la
mot ky thudt phd bién trong san xut nho kho, gitp
loai bo 16p sap trén bé mit vo, tir d6 nng cao hiéu
sudt sy kho (Adiletta et al., 2016). Quy trinh sdy
nhan nguyén vo co nhiéu dlem tuong dong vai quy
trinh sy kho nho, do do, viéc ap dung va danh gia
phuong phap tién xur 1y nay trong nghién ciru vé qua
trinh sdy nhén la hoan toan phu hop. Trong nghién
clru nay, phuong phap xu 1y duoc diéu chinh béng
cach thay thé vat liéu mai mon 1a cat tring. Tir do,
cac yéu t6 nhu ty 18 giita nguyén liéu (nhan) va vat
liéu mai mon (cat) cling nhu thoi gian xu ly dugc
xem xét nham danh gia tac dong cua chiing dén hiéu
qua qué trinh sdy.
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Ché doxu Iy co hoc
(Ghi chii: Ty lé cdt - thoi gian xit Iv))

Hinh 1. Tac dong ciia qua trinh xir ly co hoc dén ty 1€ mai mon vé va thoi gian say nhan nguyén vé

Ghi chii: Cdc chit cdi giong nhau trong cing mt chi tiéu thi nghiém thé hién si khéc biét khéng cé y nghia théng ké voi

do tin cgy 95%.

Két qua duoc thé hién ¢ Hinh 1 cho théy, su gia
tang ty 1& cat & cac ché do xur 1y co hoc khac nhau
d6i voi qua nhan trude khi sy co tac dong manh mé
dén thoi gian sdy kho. Cong doan loai b6 mot phan
vO qua gilp cai thién rd rét hiu qua say, thong qua
viéc rut ngan thoi gian siy dén d6 4m yéu cau
(<13,5%) d6i v6i san pham nhan nguyén vo. Thoi
gian sdy nhan kho nguyén vo chua qua xir 1y 1én dén
hon 70 gid trong khi két qua ghi nhan & ché do xu
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1y c6 ty 1¢ mai mon thap nhét la khoang 57 gio sy
(ché d6 5% trong 10 phut) va thoi gian say ghi nhan
& cac ché do c6 ty 16 mai mon cao hon & muc 50 gio
sdy. Nhu da dé cap trude do, két qua trong bao céo
clia nhom tac gia Adiletta et al. (2016) da cho thay
cong doan loai bo 16p sap ngoai vo nho cd y nghia
dic biét quan trong trong viéc rit ngin thoi gian say
kho. Két qua mot bao cao danh gia vé cac phuong
phap xir Iy trudc khi sdy nho ciia nhom tac gia Pawar
et al. (2023) ciing cho thiy qua trinh tién xir ly vat
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ly (mai mon co hoc) dong vai tro quan trong trong
viéc rat ngan thoi gian say khé qua nho, két qua
ciing cho thay viéc tac dong vat 1y c6 thé lam giam
gi tri mau sic san pham nho kho.

Xét vé ty 1é mai mon vo qua nhan, sy gia ting ty
1¢ cat tir 5% 1én 10% ghi nhan nhimg thay doi rd rét
hon vé hiéu qua mai mon (ty 1¢ mai mon gia ting c6
¥ nghia théng ké, p < 0,05). Tuy nhién, & ciing mot
khoang thoi gian xtr 1y, khong ghi nhan sy khac biét
y nghia khi tang ty 1€ cat tu 10% 1én 15%; sy khac

Tap 62, S6 2B (2026): 98-113

biét ghi nhan rd nhat & miu c6 ché do xur Iy 15%
trong 10 phut khi két qua vé ty 1& mai mon vo qua &
mirc kha thip (khoang 28%). Piéu nay c6 thé dugc
giai thich thong qua kich thudc cua hat cat twong d6i
min, ty 1¢ bd sung tang 1én din dén hinh thanh cac
khéi lién két ciia vat lidu mai mon (cat) 16n; dong
thoi, lién két ran chic gitra vat liéu mai mon ciing
tang 1én. Didu nay lam han ché tiép xuc giita cat va
vo qua (dién tich tiép xac giam) cing voi thoi gian
xtr 1y ngan dan dén giam ty 16 mai mon vo qua
(Menezes et al., 2011).

Biang 1. Anh hwéng ciia ché d xir 1y co hoc dén sy thay ddi chit lwong mau sic vo qua nhéin sau siy

h?c“z(g:c’;‘:lpyhfl‘:) P sng L* BI AE H“fh?,‘)‘gle Chroma (C*)
Déi chimg S1,4610,048  58,28+130° : 40050206°  22,6140,45°
$5-10 S03241,03%  74.80+458°  524+153°  34494261% 26314121
$5-15 50,68+0,77% 81323570 6,730.85°  34.86:1,61  2837+0,67%
$5-20 49,0140400  82.744311%  692+0.85%  33,00+1,72%¢  27,64+0,73
$5-25 46,890,520 88,0243,62¢ 797070 34154240  27,90+1,20%
$10-10 S1,08:0,62%  84,76+4,08%%  774+1,08%  3537+1850  29,6240,92%
$10-15 S0,08+047%%E  84.1742.46%  7,64+0,76%  34,11+134%0  2926+0,72¢%
$10-20 SO,61+041%%  7585+463° 54141420 35143203 26.84+] 330
$10-25 50,000,56%  84,55+3,16%%  7.06+0,74%  30,96£2,77%  28,51+0,93%
S15-10 S126+0,75%  87,79+4,.69% 8901137  32,13+081%  30,17+1,13¢
S15-15 49344037°  85,69+454%  7.790097%  31,850093%  28.47+1,13¢
$15-20 48531770 63,64+4280 3491270 43594211 23,14+1,05°
$15-25 475240,64°  86,0843.76%%  7.4000,85% 34904218  27,85+0,90%

Ghi chii: Cdc gid tri c6 chit cdi theo sau giong nhau trong cing mot cot thé hién sw sai biét khéng c6 y nghia vé mdt

théng ké véi mike do tin cay 95%.

Két qua duoc thé hién ¢ Bang 1 cho thdy ché do
tién xir Iy bang cach mai mon co hoc c6 tac dung
dang ké dén chét lugng vé mau sic san pham nhan
sdy kho nguyén vo. Gia tri do sang L* ¢6 xu hudng
giam khi qua trinh xu 1y kéo dai ¢ cung mot ty 1€
cat. DO sang L* ghi nhan cao nhéat & mau khong thuc
hién xr Iy co hoc (d6i chimg - PC), dong thoi cac
gia tri 40 mau a* va b* ciing ghi nhan nhiing bién
dong dang ké 1am anh huong manh mé dén cac chi
s6 thé hién mau sic nhu BI, AE, Hue angle (4°) va
Chroma (C*). Bén canh mau d6i ching, gia tri chi
s6 hoa nau (BI) cua mau xir Iy v&i 15% cat trong 20
phut (S15-20) ghi nhén két qua thap nhat trong 50
cac mau dugc xu ly co hoc. Sy gia tang chi s6 hoa
nau chu yéu do cac phan tmg héa niu enzyme hoic
khong enzyme (Zou et al., 2013). Ngoai ra, viéc mai
mon so b gitp 1am gidm thoi gian siy kho nhan
nguyén vo mot cach dang ké, diéu nay ¢ y nghia
dic biét doi v6i su thay ddi chat lugng vé mau sic
(cac phan Gng hoa nau khong enzyme). Theo
Adekunte et al. (2010), su khac biét vé mau sic tong
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thé (AE) 16n hon 3 thi sai l1éch vé mau sic tong thé
giita mau thyc nghiém va miu dbi chimg dwoc xem
1a dang ké hay rat khac biét. Sy léch mau séc & cac
mau xir Iy déu & muc rit khac biét so véi mau ddi
chimg. Cac tuong tac va dép va mai mon trong tiép
xUc gilra vo qua nhan va vat li¢u xtr ly mai mon 1a
nguyén nhan dan dén sy khac biét nay.

Két qua tir Bang 1 cho thdy cac mau déu thudc
viing mau sic tir mau do dén mau cam, do mau nau
khong thudc ving mau sic thong dung. Tuy nhién,
ta co thé dua trén két qua nay dé udc doan mau sic
ctia san pham. Khi gia tri cia 4° cang 16n thé hién ro
cho mau nau cam, dong thoi gia tri do sang L* vao
khoang 40 dén 60 thé hién r6 hon mau nau cho san
pham. Trén thuc t&, mau sic vo qua 1a tiéu chi danh
gia ban dau giup thu hat sy cht ¥ ciia nguoi tiéu
dung. Viéc két hop voi tac dong vé thoi gian say
(hidu qua kinh t&) c6 thé thdy qua trinh xur ly mai
mon vo qua nhan 6 ty 1& 10% cat trang trong thoi
gian 20 phut dat hi¢u qua vé mau sic san phdm nhan
say kho nguyén vo.
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Bing 2. Anh hwéng ciia ché d9 xir Iy co hoc dén sy thay déi mau sic, TPC va TEAC ciia thit com nhin

sau khi siy

Ché d xir Iy co . TPC (mg __ TEAC (umol
hoc (% cAt - ;hl’lt) b sing L* BI AE GAE/g éKlg\IL) TE/g CigNL)
Poi chimg 39301202 31,4506,56° - 6.0740.20°  24.73+1,06°
$5-10 36.0141,14%  43.82+4550° 13804135  7.66+0,18¢  32.57+0.29¢
$5-15 385841385 5436+507¢  9.04+135%  005+0470  3503+1,16¢
$5-20 39.36+0,70%  59.38+5.65% 1137+1,70°  10,50+0,64"  37.40+1,00¢
$5-25 35614143 51414488  961+151°  8,5040,50°  3526+0,50¢
$10-10 308741819 41,9646,56° 1128+145%  7,1840.46°  29,59+0,56°
$10-15 37445172 S8AIH637% 1223+1054  7.055029¢ 309141110
$10-20 36,64+1,59%  67,1247,827 1128+137%  8.5040,50°  32,58+1,50¢
$10-25 37,04+1,8550  57,18+5,195  9.59+41,520  10,06£0,51¢  33,18+0,56°
S15-10 35.84+1,66°  58.86+6,51% 12,79+1,69%  663+0,400  35.49+0,89¢
S15-15 36,79+1,85%  30,79+5,64°  053+1,670  65140,36°  36,25+1,02%
$15-20 357741118 57224797 957+1.86°  7,71+0430  30,57+0,07°
$15-25 3778+148% 64094727 13.96+1,55°  6314037%  30.82+0,77°

Ghi chit: Cdc gid tri c6 chit cdi theo sau giong nhau trong cing mot ot thé hién suw sai biét khéng c6 y nghia vé mdt

thong ké véi mire dé tin cdy 95%.

Tiép theo, viéc danh gia ban dau vé cac dic diém
mau séc vo qua thi chat lugng thit com nhan mdi 1a
yéu td quyet dinh, c6 anh huong truc tiép dén su lya
chon san pham ciia nguoi tiéu dung. Sy thay d6i mau
sic thit qua va nhiing thanh phan hoat tinh sinh hoc
hay gi4 tri 4n ctia san pham gitp thuyét phuc ngudi
tiéu dung duoc dénh gia va tong hop & Bang 2.

Két qua duoc thé hién & Bang 2 cho thiy co su
khac biét dang ké vé chit luong mau sic (d6 sang
L*, BI va AE) trong thit com nhén sau khi sy giita
cac ché do xir 1y co hoc khac nhau cling nhu so véi
mau dbi chimg. Thyc té& qua trinh tién xir 1y co hoc
(mai mon co hoc) dugc nghién ciru trén nhing
ngudn nguyén liéu nhu ky tu, nho,.. . déu ghi nhan
tac dong dén qua trinh say, mau sdc bén ngoai va it
tac dong dén chét luong thit qua (Pawar et al., 2023;
Russo et al., 2020). Sy khac biét vé mau séc téng thé
(AE gitra cac mau & cac ché do xir Iy co hoc khac
nhau chiu su chi phéi boi cac gia tri mau sdc thanh
phan nhu d6 sang L*; d6 mau a* va b*. C6 thé thay
cong doan xr ly co hoc bang phuong phap mai mon
¢6 tac dong dén mau sic cia phan thit com nhén
theo xu hudng sdm mau hon théng qua gia tri do
sang L* giam va chi s6 hoa ndu ting. Viéc twong tac
do tiép xuc gitta qua nhan véi vat liéu mai mon lam
t6n thuong thanh té bao bao gdm vo qua va thit qua
dan dén giai phong PPO (polyphenol oxidase) khoi
dau cho phan tmg enzyme héa nau (McGarry et al.,
1996). Mat khac, phan ung Maillard hay glycosyl
héa khong enzyme duoc ghi nhan la mét trong
nhing qué trinh chuyén bién chinh trong ché bién va
bao quan phan thit com nhan khé (Somjai et al.,
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2021a). Ngoai ra, tién xir Iy co hoc c6 tac dong dén
cac thanh phan hoat chat sinh hoc ¢6 trong qua nhan.
TPC ¢ xu hudng tang 1én sau qua trinh tién xir ly
va gia tri cao nhat duoc ghi nhan & mau xu 1y 5%
cat trong 20 phat. Pong thoi, kha niang chong oxy
hoéa (TEAC) dua trén chét chuin Trolox cua thit
com nhén ciing ghi nhan két qua twong ty khi cac
mau c6 xir Iy co hoc t6 ra hiéu qua hon so véi mau
dbi chimg. Két qua cac nghién ciru trong viéc danh
gia thanh phan chdng oxy héa trong cui nhin sy
kho (long nhin) da ghi nhan vé phirc hop lién két
ddc biét gilra protein va duong (sugar-protein

conjugates hay goi tat 1a SPC) c6 trong chiét xudt tir
cui nhan sdy kho, phirc hop nay c6 hiu qua trong
hoat dong chdng oxy hoa, chdng ung thu va diéu hoa
mién dich dugc st dung tir lau trong y hoc Phuong
bong (Yietal., 2019). Ham lugng SPC c6 xu hudng
gia tang thong qua qua trinh ché bién, bao quan nhan
kho; ngoai ra SPC con dugce bao cao cé dac tinh vé
hoat tinh sinh hoc déc biét cao khi kiém soat cac diéu
kién ché bién thich hop (Nooshkam et al., 2020;
Somjai et al., 2021a).

Nhin chung, qua trinh tién xir Iy nhan dugc thyc
hién bang phuong phap co hoc mai mon véi vét liéu
mai mon 1a cat co tinh kha thi va dic biét c6 trién
vong khong chi lién quan dén chat lugng san pham
ma con dén cac dic tinh cam quan mau vo va mau
thit hay thanh phan chéng oxy hoa, kha ning chong
oxy hoa van duy tri & mirc chap nhan. Viée xtr 1y co
hoc mai mon duge d& xudt véi 10% vat lidu mai mon
(cat) trong thoi gian xur Iy 20 phut la phu hop dbi vei
san pham nhan siy kho nguyén vo.
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3.2. Anh hwéng nhiét do va thoi gian chin
den den mau siac va chat lwgng nhéan say
kho

Két qua ¢ Hinh 2 cho théy, ¢6 sy tac dong dang
ké ctia qua trinh chan dén hi¢u qua sy, thoi gian say
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dugc it ngan khoang 20 gid khi so sanh véi miu
dbi ching (khong chan). Thoi gian sy duoc rut
ngin co6 thé dugc 1y giai dua trén tac dong ciia nhiét
trong qua trinh chan lam cho khi khong cua nguyén
liéu mé rong ra, dan dén tang téc d6 thoat hoi nude
(Akintunde et al., 2011; Mazza, 1983).

e
s
Ed
j=~]
j=~]

bC 60-1 60-3 60-5

75-1

75-3 75-5 90-1

Ché d6 xtt 1y nhiét
(Ghi chil: nhiét do-thoi gian xir y))

Hinh 2. Anh hwéng ciia ché d chan dén thoi gian siy khd nhin nguyén vé

Ghi chii: Cdc gid tri ¢6 chir cdi giong nhau thé hién s sai biét khéng cé Y nghia vé mat thong ké véi mire dé tin cdy 95%.

Bing 3. Anh hwéng ciia ché d9 chin dén sw thay ddi mau sic vé qua nhiin sau khi sy

(éf,‘é ‘_1‘-1’);21‘)“ Dj séng L* BI AE H“fh?,')'gle Chroma (C*)
DC 51,69+0,70°  58,08+1,26° - 42,06£2,34®  22,62+0,48%
60-1 48,8140,55°  5533%2,63*  4,1740,63°  49,78+1,76¢  21,51+0,73"
60-3 46,2040,92° 56304224  599+0,95¢  46,86+199°  20,28+0,62°
60-5 46,404131°  63,64£1,08° 52741360 45264162 22,38+0,72¢
75-1 48,8140,55¢  5533£245%  4,16£0,59°  49,79+161¢  21,51+0,65
75-3 49,08£0,52¢  56,28+2,08° 3224048  46,50£1249  21,44+0,69
75-5 4926+0,40°  57,76:2,14°  3,77+0,66  49.83+157¢  22,56+0,63
90-1 48,05£0,57°  62,9242,51°  3,78+0,73%  4563+1,83¢  23,0040,61¢
90-3 493140,72°  67,55£1,16¢  3,25+044°  43,66+132%  24,78+0,52'
90-5 50,3540,65¢  63,77+2,56° 1,9240,57°  40,76£1.90°  23.69+0,56°

Ghi chii: Gid tri dwoc biéu thi bcing trung binlfe +dg léch chudn ciia phép do voi z't‘nhdrt 03 lan lap lai. Cac gia tri co chir
cai theo sau giong nhau trong cung mot cgt thé hién sw sai biét khong co y nghia vé mdt thong ké voi murc do tin cdy 95%.

Két qua dugc & Bang 3 cho théy, d6 sang L* co
xu huéng giam khi tién hanh xir Iy nhiét & ca ba mirc
nhiét do (60, 75 va 90°C) 6 cac khoang thoi gian 1,
3 va 5 phut khi so sanh v6i mau dbi ching (khong
chan). P9 sang L* giam rd rét d6i véi mau dugc xir
Iy ¢ hai nhiét d6 60 va 75°C, trong khi nhan duogc
chan & nhiét do 90°C trong 5 phit thi d¢ sang L*
duoc ghi nhan co6 gia tri cao nhét (50,35+0,65). Su
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bién d6i mau sic clia vo qua nhin khi tién xir 1y bang
chan khong tuan theo quy luat bién dbi nhat dinh,
chi s6 hoa nau BI lai c6 xu hudng ting 1én trong cac
mau dugc xir Iy & nhiét d 90°C. C6 thé thdy ¢ mirc
nhiét d6 nay véi thoi gian xir Iy dai nhat 1a 5 phut
khong co tac dung lam bat hoat hoan toan PPO c6
trong vo qua nhan mac du gia tri d6 sang L* c6 xu
hudéng ting l1én. Theo danh gid cia Xiao et al.
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(2017), qua trinh tién xir ly nhiét dugc tién hanh bang
phuong phap chan véi muc tiéu vo hoat hon 80%
PPO trong cac loai rau cu qua n6i chung can duoc
tién hanh trong khoang tir 70 dén 80°C trong Kkhoang
5 dén 25 phat. Trong nghién ctru nay, viéc tién xir ly
nhin véi myc tiéu chinh 1a danh gia tic dong dén
thoi gian say va duy tri chit lugng san pham. Do do,
nhitng bién d6i mau sic bén ngoai vo qua chi mang
tinh chat thu hat sy cha y ban dau cua ngudi tiéu
dung. Mit khac, cac chi s6 thé hién mau sic nhu do
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sang L*, BI, AE, h° va C* & cac ché d6 xu Iy ghi
nhén sy khac bi¢t cd y nghia vé mat théng ké
(p <0,05). Viéc chan nhin ¢ 75°C trong 5 phut to ra
hi€u qua hon trong viéc 6n dinh mau sic cia vé nhin
sdy kho khi cac thong sé vé chét lwong ghi nhan gia
tri nam trong khoang mau sic dic trung cua vo qua
nhin. Cac chi tiéu vé chat lugng thit com nhén ciing
duogc danh gia twong tw nhu thi nghiém trude va két
qua nghién ctru duoc tong hop vao Bang 4.

Bing 4. Anh hwéng ciia ché d9 chin dén mau sic, TPC va TEAC ciia thit com nhin sau khi siy

Chédpchan . TPC (ng GAE/g  TEAC (wmol TE/
©C-phaty  DosingL* BI AE CKlg\IL) i C(IENL) i
PC 39394214 30,5616,04° ! 6,030, 18° 24.25+1,76°
60-1 25074082 60,98+3.837  10,72+0,61°  6,97+0,25 28,13+0,03"
60-3 30,06£145¢  62,67+701%  806+126° 7,880,220 31,3340,23¢
60-5 209141430 3376+183°  809+0,51°  9,07+025° 30,55+0,34%
75-1 28354120  47.46+2750  486+038°  7,0140,23 29.28+1,03¢
75-3 20.6541,16°  65,19+5458  80140,94°  7,65+0,20° 30,090,420
755 20024143 51,96+296°  623+043¢  9,00+0,12¢ 30,07+1,09%
90-1 23,921,148 4190+1,56°  6,58+0,65¢  7,57+0,28° 27,670,24°
90-3 26,1141,23%  33,53+3,13°  385+0,59°  8.25+030° 27,5120,25
90-5 26,0141,000 24774193 555+0,63°  9,07+0,14° 27 26+0,74b

Ghi chii: Céc gid tri c6 chit cdi theo sau giong nhau trong ciing mot cot thé hién sw sai biét khéng cé y nghia vé mdt thong

ké voi mirc do tin cdy 95%.

Két qua duogc trinh bay & Bang 4 ¢6 thé thiy qua
trinh tién xr Iy nhiét duoc tién hanh bang phuong
phap chan c6 tac dong dén mau sic thit com nhin
sau khi sdy. Cac két qua da thé hién rang viéc tién
xtr Iy nhiét lam ting d6 sang L* & hau hét ché do va
chi s6 hoa nau BI (trir mau 90°C - 5 phit). Tuong tu
nhu phin vo qua, tic dong ctia nhiét do 1am cho PPO
¢6 bén trong hoat dong lam anh huéng dén chét
lwvong mau sic thit com nhin sau khi sdy. Két qua
nghién ctru cua Deng et al. (2023) da danh gia vé
cac qua trinh tién xtr 1y thit com nhan cho ché bién
long nhan séy. Diéu kién chan néng dugc thyc hién
¢ nhiét d6 soi cua nude (100°C) trong 3 phut lam
giam hon 50% muc d6 hoa nau ctia san pham long
nhin siy kho. Pong thoi, nghién ctru nay con ghi
nhén 46 séng L* cta san pham long nhén sy, & ché
d6 xir Iy chan nay 1a 37,93+0,80 (trong khi cta mau
d6i chtg 14 30,55+0,91) cao hon déng ké so véi sd
liéu ghi nhan dugc trong nghién ctu hién tai va su
khac biét mau sic tong thé (AE) trong nghién ciru
nay 1a 7,44+0,48. C6 thé thay, cac ché do xir 1y nhiét
trong nghién ctru chua thé v6 hoat hoan toan PPO
6 trong qua nhan (bao gom thit com nhan va vo
qud), dan dén mau sic sdm hon sau khi siy. Tuy
nhién, sy khac biét ndy mot phan con phuy thude vao
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gidng nhan sir dung trong nghién ctru (long nhin
va Idor).

Xét vé sy thay ddi thanh phén hoat tinh sinh hoc,
gia tri TPC trong thit nhan say duoc tién xur 1y bang
chan nude nong ghi nhén két qua tang cao hon so
v6i mau khong chan (Bang 4). Tong ham lugng
phenolic (TPC) cia mau doi chimg (khong qua xur
1y chan nuéc néng) 1a 6,03+0,18 mg GAE/g CKNL
trong khi mau c6 gia tri TPC thap nhét 1a mau duoc
tién xtr Iy & 60°C chi trong 1 phut (6,97+0,25 mg
GAE/g CKNL). Két qua & cac mau khac déu ghi
nhén sy khac bi¢t cd y nghia vé mat théng ké
(p<0,05). Két qua bao céo cta Iranshahi et al. (2023)
cling ghi nhan sy gia ting vé tong ham luong
phenolic (TPC) trong san pham tao giong Pink Lady
sdy kho khi duge xir Iy chan nude nong & 60°C trong
3 phut. Sy gia ting TPC c6 trong thit nhin c¢6 thé
duogc 1y giai dya trén sy vo hoat khong hoan toan
PPO; cic hop chat phenolic co trong nguyén liéu
thyc vét 1a nhimng thanh phan chinh gy ra hién
tuong hoéa nau (tham den) cua trai cdy, rau, cl, qua
khi tiép xuc véi oxy (héa ndu do enzyme)
(Vamos - Vigyazé & Haard, 1981); cac hop chét
phenolic bi oxy hod thanh cic melanin (mau nau)
lam giam TPC. Sy v6 hoat khong hoan toan lam
hinh thanh it melanin (phenolic bi oxy hoéa it). Mat
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khac, qua trinh sdy kéo dai ciia nhian khong tién hanh
tién xir Iy (mau d6i chimg) ciing lam cho TPC giam
(Izlietal.,2017). Su gia tang TPC kéo theo kha nang
chbng oxy héa (TEAC) ciing dugc cai thién dbi voi
nhén sdy kho nguyén vo (Derardja et al., 2022).

Toém lai, qué trinh tién xtr 1y duoc tién hanh bang
phwong phap chan nude nong gitip cai thién cac dic
tinh vé mau sac, trong d6 d sang ciia vo qua va thit
qua duogc cai thién rd rét & ché do 75°C trong 5 phut.
Ngoai ra, qué trinh chan con cho thdy viéc gia ting
ham lugng TPC va hoat tinh chong oxy hoa cia
nhan siy kho nguyén vo.
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3.3. Anh hwéng nhiét do lanh dong dén mau
sac va cac hoat chat sinh hoc trong qua
nhan Idor say kho nguyén vé

Qua trinh lanh déng nhan dugc mo ta trong thi
nghiém 3 va két qua danh gia dugc ghi nhan trong
Hinh 3, Hinh 4, Bang 5 va Bang 6. Két qua duoc thé
hién ¢ Hinh 3 cho thay, viéc tién xir Iy bang lanh
dong co tac dong tich cyc trong viéc rut ngan thoi
gian sy so véi mau d6i ching (khong lanh dong —
rd dong). Chinh sy pha v té bao do hinh thanh tinh
thé da dan dén qua trinh séy duoc cai thién o rét hon
(Shehadul Islam et al., 2017).

75.00 ¢ E==3thoi gian sdy —C— W 7 070
= ab 4 065
)

Ty 70.00
B c
&
E
E 4 060
3
E
= 65.00 |
1 0.55
60.00 : : 0.50

Nhiét dg lanh déng (°C)

Hinh 3. Anh hwéng ciia nhiét d9 cudi khi lanh dong dén thoi gian siy va hoat dd nuéc (aw) ciia nhin
say kho nguyén vo

Ghi chii: Céc chiF cai giong nhau trong ciing mét chi tiéu phan tich thé hién sw khdc biét khéng y nghia thong ké &

mirc 95%.

Bang 5. Tac dfng ciia nhiét do cudi khi lanh doéng dén sy thay d6i mau siic vé qua nhén sau khi siy

Nhiét do n Hue angle Chroma Ty 1€ nirt vé
c0) Py sang L* BI AE ") (%) (%)
bC 51,46+0,94° 58,28+1,32° - 47,75+2.26*  22,6140,45° -
-8 49,81+0,65* 57,93+2,77*  5,89+0,40* 61,79+1,10° 20,84+0,65% 99,32+0,58*
-10 49,18+0,39" 66,85+7,72° 5,41+0,58* 58,41+3,08° 23,22+2 08" 97,29+1,45%
-12 48,23+0,56° 99.38+7,12¢ 11,77+134> 65,21+1,53¢ 30,59+1,29¢ 97,07+2,55%

Ghi chii: Cdc gid tri c6 chit cdi theo sau giong nhau trong ciing mét cgt thé hién sw sai biét khéng cé ¥ nghia vé mdt thong

ké voi mirc do tin cdy 95%.

Yéu ciu duoc dit ra cua san phdm sdy kho
nguyén vo 1a tinh nguyén ven ctia phan vo qua. Nhin
chung, qua trinh tién xtr Iy dwoc tién hanh béng
phuong phap lanh dong tac dong rat 16n dén phan
vo qua. Cac mau nghién ciru déu ghi nhan két qua
vé ty 18 nit vo hon 95% (Bang 5). Sy hinh thanh tinh
thé da trong qué trinh lanh dong lam thay ddi déng
ké cac dic tinh cdu trac vi md san pham dwoc nhan
thiy trén nho (Noshad & Ghasemi, 2020), khoai tay
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(Zhang et al., 2022) cac ton thwong té bao nay dan
dén sy xuat hién cac vét nut 16n hodc bién dang té
bao trong qua trinh lanh dong.

Két qua dwoc thé hién & Bang 5 cho théy qua
trinh tién xur Iy bang lanh dong c6 tac dong dén sy
thay d6i chat luong vé mau sic ciia san pham nhén
say kho nguyén vo. Gia tri d¢ sang L* c6 xu hudng
giam khi nhiét do cudi ctia qua trinh lanh dong giam
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tir -8 dén -12°C (khac biét co y nghia vé mit thong
ké gitra cac mau). Sy hinh thanh tinh thé da 16n trong
phuong phap lanh dong cham (nhi¢t 6 méi trudng
truyén lanh 1a -18°C) lam pha v té bao, gitp rit
ngan thoi gian siy. Tuy nhién diéu nay lam giai
phong PPO ¢6 trong nguyén liéu dan dén chi s6 hoa
nau (BI) tang, d¢ sang L* giam (Al-Jeddawi
et al., 2023).

Bén canh d6, viéc danh gia anh hudng cia qua
trinh lanh d6ng dén chat luong vé mit sinh hoc cia
san pham nhan siy kho nguyén vo ciing duoc ghi
nhan. Két qua ¢ Bang 6 cho thy, vi qué trinh rd
dong dugc thuc hién ¢ nhi¢t d6 phong nén
polyphenol thay d6i trang thai tir tam thoi bat hoat &
diéu kién lanh dong sang trang thai hoat dong manh
liét; déng thoi su tdn thuong té bao do lanh dong
g6p phan giai phong enzyme lam cho qua trinh oxy
hoa tang, chi s6 BI va d6 sang L* giam (Deng et al.,
2023). Ham lugng polyphenol tong s6 (TPC) ¢6 xu
hudng tang khi giam nhiét d6 lanh déng. Gia tri TPC
gitta mau lanh dong -10°C va -12°C lan luot 1a
8,20+0,98 mg GAE/g CKNL va 8,13+0,42 mg
GAE/g CKNL la khac biét c6 y nghia théng ké so
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v6i miu dbi chimg va mau -8°C. Pdong thoi, hidu
qua khang oxy hoa (TEAC) ciing cé xu hudng tang
1én khi tién xir Iy lanh dong va dat gia tri cao nhét
tai nhiét do -10°C (27,56+0,32 umol TE/g CKNL).
Nhu da dé cap, qué trinh lanh dong lam anh hudng
dén céu trac vi md do viéc hinh thanh tinh thé da,
thanh phan polyphenol ciing dugc giai phong giup
qué trinh trich ly dé dang hon, ham luong thu nhan
cao hon (Xu et al., 2021).

Hinh 4. Nhin tdn thwong (nit vé) sau lanh dong

Bing 6. Anh huong ciia nhi¢t dd cudi khi lanh dong dén sw thay dbi do sang va hoat chit sinh hoc ciia

thit com nhén sau khi say

Nhiét d§ (°C) P séng L* TPC (ng GAE/g CKNL)  TEAC (umol TE/ g CKNL)
PC 27,68+1,26° 6,08+0,23° 24,39+1,32°
-8 29,25+1,89 6,00+0,76° 27,56:0,32°
-10 27,05+0,87° 8,20+0,98° 27,27+0,38°
-12 26,88+0,90° 8,13+0,42° 25,35+0,45°

Ghi chii: Céc gid tri c6 chit cdi theo sau giong nhau trong ciing mot cot thé hién sw sai biét khéng cé y nghia vé mdt thong

ké voi mirc do tin cdy 95%.

Tém lai, khi thue hién quy trinh tién xtr Iy nhan
b?lng phuong phap lanh dong cham dén nhiét do tam
nhan dat -10°C cho san phém nhan, Idor séy kho
nguyén vo c6 gia tri mau sic va chét luong 6n dinh
hon mau dugc xir Iy & cac nhiét d con lai.

3.4. Anh huéng thoi gian i nhén tuoi trong

khéong khi néng va danh gia chit lwong
san pham nhin siy khé nguyén vé

Qua trinh xr 1y 0 thay dbi nhiét do va do am
trude khi sdy co y nghia trong viéc cai thién chét
luong san pham nhan say kho nguyén vo. Nhitng
thay ddi chét lugng theo chiéu huéng tich cyc co
lién quan dén chat luong cam quan vé mui, mau va
dac biét 1a thanh phan hoat tinh sinh hoc (Somjai et
al., 2021b). Phan ung Maillard hay glycosyl hoa
khong enzyme la mét trong nhitng phan (rng quan
trong trong ché bién va bao quan nhan Idor say kho.
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Céc phan tng nay c¢6 anh huong truc tiép dén mau
sac cling nhu chat lugng cua thit qua nhan say kho.

Két qua duoc trinh bay & Bang 7 cho thdy qua
trinh U ¢6 tac dong dén sy thay ddi cac dic tinh mau
sdc san pham nhin sy kho nguyén vo va do sang
L* ciia vo qua c6 sy khac biét c6 ¥ nghia thdng ké
giita cac mau (p < 0,05). Thoi gian i mau tac dong
manh dén su thay ddi cac dac tinh mau séc ca phﬁn
v6 va thit qua nhan sau khi say. Khi tang thoi gian 0
nhan tuoi trong khong khi nong (60°C-RH72%), gia
tri L* cua vo cd xu huéng giam so v6i mau déi
ching, tuy nhién khong c6 su khac biét c6 y nghia
thong ké, trir mau w trong thoi gian 8 gid (gia tri L*
1 50,05+0,79). Pong thdi, cac chi s khac c¢6 lién
quan dén mau sic cua san pham ciing c¢6 xu huéng
giam khi so sanh mau ddi chtng va mau c6 thyc hién
tién xur Iy (Somjai et al., 2021b).
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Vé sy thay d6i mau sic téng thé cua thit com
nhin sau khi sdy, két qua dugc trinh bay ¢ Bang 8
cho thay thoi gian ¢ 8 gio lam giam gia tri do sang
L* cua thit qua so voi 0 4 gio va 6 gio. Su bién doi
vé mau sdc ciia phan thit nhin sau khi sdy c6 thé Iy
giai dua trén qua trinh tac dong ctia nhiét o va thoi
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gian U néng dan dén bién d6i hoa nau khong do
enzyme, phan tng Maillard hodc glycosyl hoa
khong do enzyme hinh thanh sic t6 nau thong qua
tuong tac gitra thanh phan polysaccharide va cac
phén tir protein (Benzie & Strain, 1996; Somjai et
al., 2021b).

Biang 7. Anh hwéng ciia thoi gian i dén sy thay ddi mau sic vé qua nhin sau khi siy

Thoi gian u (gio) D¢ sang L* BI AE Hue angle (4°) Chroma (C¥)
bC 51,4610,94% 58,28+1,324 - 47,75+2,26 22,61£0,45¢
2 52,15%1,04¢ 37,00£3,442 8,59+1,52¢ 27,64+5,18* 17,95+0,82*
4 51,10+1,39° 49,56x1,44¢ 3,4440,51° 47,49+1,71° 19,5240,67°
6 50,93+0,77% 50,85+2,37¢ 3,25+0,61° 50,26+0,95¢ 19,6440,68°
8 50,05£0,79° 46,10+3,18°  4,914+0,94° 46,67+1,51° 18,00£1,02*

Ghi chii: Cdc gid tri c6 chit cdi theo sau giong nhau trong cing mot cot thé hién sw sai biét khéng c6 y nghia vé mdt

théng ké véi mike do tin cay 95%.

Bén canh d6, két qua & Bang 8 cho thay gia tri
tong ham lugng polyphenol (TPC) ¢ xu hudng ting
1én khi tang thoi gian u nhan trong khong khi nong
va dat gia tri cao nhat khi i nhan trong 6 gio (ham
lugng polyphenol la 8,19+0,66 mg GAE/g CKNL),
nhung khi ting thoi gian u 8 gio thi ham lugng
polyphenol lai ¢6 xu huéng giam xubng (6,02+0,16

mg GAE/g CKNL). Qué trinh 0 trong diéu kién thay
d6i do am khong khi va nhiét d6 ciing dugc nghién
ctru img dung trong ché bién t6i den giau thanh phan
hoat tinh sinh hoc. Qué trinh u kéo dai lam cho TPC
c6 xu hudng ting lén. Sy gia ting TPC kéo theo
TEAC ciing ting (Pakakaew et al., 2022).

Bing 8. Anh hwong cilia thoi gian i dén sy thay ddi mau sic va hoat chit sinh hoc ciia thit qua nhin

sau say
Thoi gian G (gi6) Do sing L* BI TPCé%gVS)AE/ g TEA%%‘;I‘J’; TE/g
BC 393002,020  31,4546,56° 5,85+0,18° 24,7341 24°
2 31,0140,85° 48,5445 45 5,90+0,20° 34,49+0,86"
4 32,690,770 60,9045,58" 6,3620,32" 34,93+0,96"
6 34,1561,82°  62,87+5,83¢ 8,19-0,66° 38,02+1,19¢
8 31,531,430 77.50+4.67° 6,02+0,16° 37,49+1,59¢

Ghi chit: Cdc gid tri c6 chit cdi theo sau giong nhau trong cing mot ot thé hién suw sai biét khong c6 y nghia vé mdt

thong ké véi mire dé tin cdy 95%.

Két qua duoc trinh bay ¢ Bang 8 con cho thdy kha
ning chong oxy héa (TEAC) cua nhén ciing bi anh
hudng boi thoi gian G nhan. Hoat chat khang oxy hoa
tang 1én khi ting dan thoi gian 4 nhan tir 2 gio 1én 8
gio (gia tri TEAC tang tor 34,49+0,86 umol TE/g
CKNL Ién 37,49+1,59 umol TE/g CKNL), trong d6
thoi gian 1 6 gio cho gia tri TEAC cua san pham dat
cao nhat va khac biét c6 y nghia thong ké. Su tang 1én
ctia hoat chat chong oxy hoa c6 thé giai thich do su
tac dung cuia cac loai duong c6 trong nhan c6 vai tro
hidu qua trong phan tmg Maillard nhim ting kha
ning chong oxy hoa (Sun et al., 2006). Nhu da dé cap
trudc d6, nguyén liéu nhdn chia thanh phan
polysaccharide quan trong khi két hop véi protein
bﬁng lién két cong hoa tri dé tao thanh SPC ¢6 kha
ning chong oxy héa manh mé, ngoai ra cac phtrc hop
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nay cé xu hudng tang khi thoi gian u kéo dai (De
Oliveira et al., 2016; Yi et al., 2019).

Phuong phap @ khong khi néng trong san xuat
san pham nhén sy kho nguyén vo 1a kha méi meé,
tuy nhién tir nhitng két qua trén c6 thé thdy day la
mot phuong phap tiém nang khi ing dung cho san
pham nay. Céac két qua vé chét lugng san pham, cu
thé hon la chét lwong v& mui, mau sic va dic biét la
thanh phéan hoat tinh sinh hoc dugc cai thién honi so
v6i nhitng phuong phap tién xir 1y khac dung trong
nghién ctru va déc biét 1a khi so sanh v6i mau d6i
chiing khong qua xtr Iy. Tém lai, mau duge thuc
hién tién xir Iy @ trong khong khi néng 60°C,
RH72% trong 6 gid cho cac gia tri hoat tinh sinh
hoc cao ma van giit dugc chat lugng san pham
nhén sdy kho nguyén vo.
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4. KET LUAN

Céc phuong phép tién xir Iy khac nhau ¢6 hiéu
qua trong viéc cai thién chét luong vé mit cam quan,
mau sic, thanh phan hoat chat sinh hoc (TPC) va
kha niang chong oxy hoa (TEAC) cua nhan say kho
nguyén vo. Viéc tién xir 1y gitip rat ngin dang ké
thoi gian say khé qua nhan, 1am 6n dinh chat lugng
san pham, dong thoi han ché nhiing b1en d6i khong
mong rnuon Xxdy ra trong qué trinh sdy. Ba phuong
phap tién xur ly g6m co hoc, chan nudc néng va lanh
dong cho thay hiéu qua rd rét trong cai thién chat
luong va rit ngin thoi gian sdy. Tuy nhién, phuong
phap lanh dong khong phu hop do lam nit vo qua,
can dugc nghién ctru thém dé giam thiéu tac dong
nay. Viée tién xtr Iy duoc thyc hién bang phuong
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