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TOM TAT

Cady qudch dwoc trong hodc moc tw nhién & vimg khé, cdn, trai thom
nhe, vi chua ngot, gia tri kinh e thcfp. Trai quach dwoc tach vo, thu
thit qua, phéi tron voi nuée (1:4 m:w) thu dich chiét réi theo doi bién
d6i ham lwong polyphenol (TPC) va hoat tinh chéng oxy héa (DPPH).
Sau I thang triv dong thit qua ¢ —18°C, acid tong, mau sic, TPC va
DPPH déu giam. Sau khi thanh tring dich chiét 3, 6 va 9 phiit 6 90°C,
TPC lan luot giam con 65,61, 55,21 va 45,60%, DPPH lan luot la
66,43; 59,68 va 45,75%. Sau 30 ngay bao quan o 40°C, TPC va DPPH
giam lan lugt 65 — 74% va 53 — 60% so véi lwgng ban dau. TPC cé
thoi gian ban rd ty; o-c=8,224 phut va ti; 4 °c=2,576><104ph1/21 va cac
hé s6 trén ciia DPPH lan lwot la 8,476 phiit va 3,864 x10° phut. Két
qud cho thdy cac hop chdt chong oxy hoa trong trai quach dé bi phin
ity boi nhiét. Pady la co s¢ dé nghién civu vé cdc hop chat chéng oxy
héa ctia trdi quéch va ché bién san pham tir trai qudch.

Tir khoa: Limonia acidissima L., polyphenol, thanh trung, trai qudch

ABSTRACT

Limonia acidissima L. (wood apple) grows naturally or is cultivated
in certain sandy, arid, or coastal regions. The fruit possesses an aroma
and sweet and sour flavors. However, its economic significance is
limited. In this study, the fruit was processed to extract pulp, which
was subsequently mixed with water (1:4 m:w). This study examined
the changes in total polyphenol content (TPC) and antioxidant activity
(DPPH). After a month of frozen storage at —18°C, reductions were
observed in total acid content, color, TPC, and DPPH. After
pasteurizing the extract at 90°C for 3, 6, and 9 min, the TPC ratios
were 65.61, 55.21, and 45.60%, and those of DPPH were 66.43, 59.68,
and 45.75%, respectively. After 30 days of storage at 40°C, the TPC
and DPPH decreased by 65 — 74% and 53 — 60%, respectively. The
TPC exhibited half-life values of ti spo.c = 8.224 and ti oc =
2.576x10" min. The corresponding DPPH values were 8.476 and
3.864x10" min, respectively. These findings indicate that polyphenol
compounds in fruit pulp are heat-sensitive and can be degraded under
high temperatures. This study provides a foundation for further
investigation of the antioxidant compounds present in the fruit and
potential strategies to enhance their value.

Keywords: Limonia acidissima L., pasteurization, polyphenol, wood apple
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1. GIOI THIEU

Quéch, con dugc goi la trai gao (Limonia
acidissima L.), ho Rutaceae, chi Citrus. Quach phan
bd chu yéu ¢ viung nhiét d6i va A nhiét di nhu: An
bo, Sri Lanka, Myanmar, Thai Lan, Campuchia,
Lao va Viét Nam. O Viét Nam, cdy moc cha yéu &
ving d4t kho, cat pha can nhu Tra Vinh, Séc Trang,
Ca Mau, Bac Liéu, Bén Tre, Vinh Long, An Giang,
Tay Ninh,... (Kim, 2023), khu vuc ¢6 déng ddng
bao dan toc Khmer. Théan cay cao tir 7 dén 8 m, 1a
nho va than tuong tu ciy can thing, trong khoang 7
nam thi cho trai. L4 dai 25 — 35 mm va rong 10 — 20
mm. Ciy quéach du nang suat thu hoach rat cao va co
gia tri dinh dudng, nhung gia tri kinh té thap.

Trai c6 duong kinh tir 5 dén 9 cm, rung sau khi
chin, san Iuwgng cao. Thit qua con non ¢ mau tréng,
vi chat. Khi chin, trai mau nau do hodc vang nhat,
mui thom diu, ¢6 vi chua va ngot nhe hoi chat, rudt
cang sam mau. Sau khi rung khoang 2 — 3 ngay, thit
qua chuyén dan sang mau nau den, trai quach vira
¢6 tac dung lam thudc vira chira nhidu chat dinh
dudng cAn thiét nhu: carotene, thiamine, vitamin C,
polyphenol, alkaloid, flavonoid, terpenoid va
tannin, do c6 vo cirng nén né kho dap vo khi rung
(Nguyen et al., 2009; Wikipedia, 2015). Trai quach
chin duogc st dung & dang tuoi, an véi nude da,
duong dé st dung trong gia dinh. O mot s6 noi xuét
hién dang ruou quach nhung chu yéu 1a san pham
trai ngdm ruou, san pham quach 1én men van con réat
han ché, chu yéu theo kinh nghiém, chwa c6 nhiéu
nghién ctru vé thanh phan va cac hop chat ¢ hoat
tinh sinh hoc ciing nhu cac tac dung khac ddi véi
stc khde.

Nghién ctru vé trai quach hién nay con han ché.
Nguyen et al. (2009) da x4c dinh khdi luong trung
binh cua tréi quach, ti I¢ thit qua, ham luong dudng
téng, acid téng, vitamin C va do am. Déng thoi tac
gia cling da 1én men thit qua trai quach bo sung ndm
men, ndng do con dat 5 — 6%. Cac nha nghién ctru
trén thé giGi chi khao sat cac dic tinh chéng oxy hoa,
thanh phan cua dau tir hat trai quach (Lamani et al.,
2021), thanh phan dinh dudng, thanh phan héa hoc
ctia thit qua, tac dung khang khuan, khao sat in vitro
dbi véi mot s6 bénh (Ilango & Chitra, 2010).

bé khai thac gia tri cua trai quéch,cén duy tri
thanh phan polyphenol trong trai. Cho dén thoi diém
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nay, cac cong trinh nghién ciru vé thanh phan dinh
dudng va cac hop chat ty nhién c6 trong trai quach
van chua duge cong bd. Vi véy, viéc nghién ctru vé
thanh phan dinh dudng, dac biét 1a cac hop chét sinh
hoc, ddng thoi nghién ctru cac thong sb va diéu kién
phtt hop dé ché bién nham pham nang cao gia tri trai
quach 13 can thiét. Nghién ctru nay duogc thyc hién
nham muc dich khao sat mot sb bién d6i cua trai
quéch trong qua trinh trir dong, khao sat anh hudng
clia cong doan gia nhiét va bao quan dén sy bién d6i
céc hop chat polyphenol va hoat tinh chdng oxy hoa
va 1a co s¢ ban dau cho viéc thiét 1ap quy trinh va
céc thong sb cong nghé phu hop.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu va thiét bi nghién ciru

Trai quach (Limonia acidissima L.) dugc thu
hoach tai phuong Pong Thuan, thi xa Binh Minh,
tinh Vinh Long va xa Loan My, huyén Tam Binh,
tinh Vinh Long. Sau khi trdi quach chin va ryng
xudng dét, nhitng qua con nguyén ven, khong nirt vy
vo, khong bam bun d4t, mau sang vang tu nhién,
cubng trai mau tring sang, trong luong trén 250 g
duoc thu nhan.

Céc hoa chat dugce sir dung trong nghién ctru nay
bao gém: Folin-Ciocalteu (Merck, buc), DPPH
(2,2-diphenyl-1-picrylhydrazyl) ~ (Merck, Dirw),
Na;CO3, NaOH, Phenolphthalein (Trung Qudc). Tat
ca hoa chat sir dung déu dat tiéu chuan dung cho
phong thi nghiém.

2.2. Phuong phap nghién ctru
2.2.1. Tién xit Iy trdi qudch

Dua vao cac thi nghiém tham do, trai quach sau
khi thu hoach dugc rira sach rdi tach thit qua. Sau d6
dugc pha loang véi nudc am (40°C) voéi ti 18 1:1
(m:v) rdi tién hanh hanh loc thu nhan phan dich qua.
Sau d0, dich qua dugc phdi ché véi ti 16 1:3 (dich
qua:nudéce), do pH, d6 Brix va acid tong.

2.2.2. Phdn tich cdac chi tiéu hoa hoc

Cac chi tiéu hoa hoc thong thuong cua trai quach
duogc phan tich: acid téng $0, pH, d6 Brix, d¢ am (%)
theo TCVN, AOAC (Horwitz, 2010) hoac ISO
(Bang 1).
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Bang 1. Chi tiéu va phuwong phap phan tich
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Chi tiéu Phwong phip phién tich

Do am (%)

Maussac (L', a", b)) oop o) 2011)

TCVN 9706:2013 (ISO 711:1985) (VINASTAQ, 2013; Tran et al., 2024)
Xac dinh bang may do mau CR20 (Konica Minolta, Nhat ban) va AE (Mokrzycki

Phuong phép so mau véi acid galic lam chét chuén, thudc thir Folin-Ciocalteu nhu
chat oxy hoa, xac dinh mau tai budc song 738 nm (Singleton & Rossi, 1965; Dai

Phuong phéap xac dinh hoat tinh chéng oxy héa DDPH (Sharma & Bhat, 2009; Dai

Dung dung dich kiém NaOH 0,IN dé trung hoa hét acid trong thuc pham véi

TPC (mg GAE/g chét
kho (CK)) etal., 2024)
DPPH (mg TE/g CK) o o1 2004
Acid tdng (%)

2007)

phenoltalein 1am chi thi mau TCVN 5483:2007 (ISO 750:1998) (VINASTAQ,

2.2.3. Khao sat anh hwong cua bao quan dong
deén chat lwong thit trai qudch

Moi 200 g thit trai quach dugc chira trong tai
polyethylene han kin miéng va bao quan trong tu
dong (Sanaky, Viét Nam) ¢ nhiét 36 —18°C. Dinh
ky, thit qua dugc rd dong tuy nhién & nhiét d6 phong
roi phan tich cac chi tiéu ham luong acid téng, do
mau L*a’b*, ham lugng polyphenol tong (TPC) va
hoat tinh chdng oxy hoa (DPPH).

2.2.4. Khao sat anh hwong cua thoi gian thanh

trimg dén chat lwong cia dich chiét trdi
qudch

Sau céc thi nghiém so bg, dich chiét sau khi da
dong chai thay tinh trong sudt dung tich 250 mL
(5,2%5,2x13,8 c¢m) dugc thanh tring bing nudc
néng & nhiét dd 90 — 100°C bang ndi thanh tring
XFS-280A (Xinfend, Trung Qudc) voi vi sinh vat
muc tiéu 1a vi khuan ky khi sinh butyric, gia trj PU
duogc tinh toan theo cong thuc (1) (Holdsworth &
Simpson, 2016). Nhiét d6 tam cua dich chiét duoc
ghi tai gifta chai (¢ vi tri 1/3 chiéu cao dung dich
tinh tir dudi) bang nhiét ké loai K UT320D (UNI-T,
Quang Poéng, Trung Qubc). Nhiét d6 tim dwoc duy
tri & 90°C, TPC va DPPH dugc phan tich sau 3, 6 va
9 phut dat nhiét do tam 90°C.

t
PU=f10
0

Voi: PU — gia tri thanh trung thyc té, ¢ — thoi gian
thanh trung (phat); Zre; 7— 1an luot 1a nhiét do thanh
trung tham chiéu (85°C) va nhiét d6 do dugc ¢ tam
tai thoi diém 7, z — hing s6 khang nhiét (°C).

2.2.5. Khdo sdt bién doi cia TPC va DPPH
trong qud trinh thanh trung, bdo qudn

T- Tref

dt

(1)

Dich chiét sau khi thanh trung, lam ngudi dugc
bao quan trong diéu kién co6 gia toc & nhiét do 40°C
cac chi tiéu TPC, DPPH dugc ghi nhan sau moéi 10
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ngay. Tai thoi diém ban dau ban dau ti 1¢ ham lugng
céc chit chdng oxy héa 1a 100%. Nghién ctru trong
tu trude day cho thiy ti 1& ham luong nay giam tuén
theo quy ludt phan ung béac 1 (Trung et al., 2023).
Do vay, tai mot nhiét d¢ xac dinh, thoi gian ban ra
(t12) ciia TPC va DPPH duoc tinh toan dwa thay doi
ham luong cac chat theo thdi gian (van Boekel,
2008; Trung et al., 2023) nhu sau:

C t

dC
J.F =J. —kldt
Co 0

< In(C) =In(Cy) —

n@) @

kt & t1/2 = T
V6i: Co, C (%) — lan luot 14 ti 16 ham luong chét
chéng oxy hoéa tai thoi diém ban dau va tai thoi diém
t so v6i ban dau (%); ti (phat) — thoi gian ban ra,
thoi gian ti 18 ham luong chét chong oxy hoa bing
50% ban dau; k (phat™') — hang s6 tbc dd phan 1 ung.

2.3. Thu thép va xir Iy s6 liéu

Céc thi nghiém dugc bd tri ngiu nhién véi 3 lan
1ap lai l4y gia tri trung binh va dugc phén tich thong
ké theo chuong trinh GraphPAD Prism 9.5. Phan
tich phuong sai (ANOVA) duoc thyc hién dé két
luan vé sy sai khac giita trung binh céc nghiém thirc.
Su khac biét c6 ¥ nghia & do tin cay 95%. Két qua tot
nhét tir thi nghiém trude duge sir dung lam diéu kién
cho céc thi nghiém tiép theo.

3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hgc cia trai quach

Két qua cho thdy nudc chiém ti 1¢ cao nhat
71,22%, 86 Brix 13,5 va pH 3,98, ham lugng TPC
va DPPH lan luot 1a 15,10+0,85 mg GAE/g CK va
41,71£2,04 mg TE/g CK (Bang 2). So vdi trai quach
thu hoach tir viing khac da duogc thyc hién (Nguyen
et al., 2009), két qua nay gin nhu twong dong. Su
khac biét khong dang ké gitra nguyén liéu tir Tra
Vinh va Vinh Long.
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Bang 2. Thanh phin héa hoc ciia nguyén lidu trai

quach

Thanh phin Gia tri
Acid tong (%) 0,94+0,04
pH 3,98+0,21
Do Brix 13,50+0,20
Do am (%) 71,22+0,02
TPC (mg GAE/g CK) 15,10+0,85
DPPH (mg TE/g CK) 41,71+2,04

Ghi chi: Cac 6 liéu trong bang la gid tri trung binh ciia
3 lan lap lai.

3.2. Bién di cia ham lrgng acid tong, mau
sac va ham lugng cac chat chong oxy héa
trong bao quan dong thit trai quach

Thit quach dugc trit dong ¢ —18°C, sau do duogc
phan tich cac chi tiéu. Két qua cho thiy ham luong
acid tong bién ddi theo thoi gian trir dong (P
<0,0001). Ham lugng acid tong cua thit trai quach
bat dau c6 sy bién d6i sau mot thang dau trir dong.
Thoi gian trit dong cang dai thi ham lugng acid tong
cang giam (Bang 3). Sau 2 thang bao quan dong,
ham luong acid tong (tinh theo acid citric) giam
xudng 0,72%.

Bang 3. Anh hwéng thoi gian trir dong nguyén
li€u thit trai quiach dén ham lwgng

acid tong
Thoi gian (ngay) Ham lweng acid téng (%)
0 1,10+0,04¢
30 0,94+0,04°
(A)
20

-
o
HH

TPC {mg GAE/g CK)
o o

(=]

. : T . T
0 20 40 60
ngay
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60 0,72+0,01*

Ghi chii: S6 liéu la gid tri trung binh ciia 3 lan Igp lai. Cdc
gid tri ¢o chit cai di kém khac nhau (a, b va c) trong cung
mot cot thi khac biét co y nghia thong ké o mirc 5%.

Nghién ctru ciia Gonzalez-Castro et al. (1997)
cho thdy ham luong acid malic, oxalic va citric giam
dang ké trong thang dau tién bao quan dau xanh va
6t Padron ¢ —22°C. Ngoai ra, acid ascorbic cling co6
thé bi mat trong qua trinh bao quan dong (Sahari et
al., 2004). Nguyén nhan gay suy giam la do qua trinh
oxy hoa acid hitu co (Thompson & Fennema, 1971)
hodc do su cb dic chét tan trong pha khong dong
bang (Sahari et al., 2004). Hon nita, acid ascorbic,
acid citric va acid oxalic c6 thé hoat dong nhu mot
tac nhan chdng bién den bang cach phan hay cac hop
chat phenolic théng qua khir o-quinone trd lai thanh
chat nén phenolic cua ching (Suttirak &
Manurakchinakorn, 2011) dén dén giam ham luong
acid. Ngoai ra, ham luong acid ciing c6 thé bi giam
trong qua trinh rd déng do ton that qua dich bao.

Bang 4 cho thdy AE lan luot 14 8,14 va 9,92 sau
30 va 60 ngay bao quan dong. Gia trj mau sic L ¢o
khuynh hudng giam sau 2 thang bao quan dong tir
4527 dén 37,00 (P <0,05). Ban daul’ dat gia tri cao
nhéit 45,27 giam xubng 39,2 sau 1 thang va dat gia
tri thap nhat 14 37,0 sau 2 thang bao quan dong. Gia
tri a* khong thay dbi theo thoi gian bao quan dong.
Nguoc lai, gia tri mau séc b* cua thit trai quach cé
xu hudng giam rd rét khi thoi gian trir dong kéo dai
2 thang tir 1,13 xudng —4,33 (P < 0,05).

B
®) 4s-
£ 1
o [
>
i 404
-
o
E
T 357
o
o
(=]
30 . T . r . T
0 20 40 G0
ngay

Hinh 1. Bién ddi ciia TPC (A) va DPPH (B) trong thoi gian bao quan dong thit qua quach

Bing 4. Anh hwéng thoi gian trir dong dén mau sic cia thit trai quach

Thoi gian (ngly) L" b AE
0 45,27+1,31°¢ 0,87£0,11" 1,13+0,35%
30 39,20+0,46° 0,83+0,15" —4,30%0,202 8,14+1,87™
60 37,00£0,40? 0,97£0,25" —4,334+0,25% 9,92+1,85™

Ghi chu: S{f li¢u la gia tri trung binh ciia 3 lan lap lai. Cac gid tri cé chit cdi di kém khdc nhau (a, b va ¢) trong cing
mot cot thé hién khac biét co y nghia thong ké o mirc 5%. “ns”’: Khong khac biét y nghia ¢ mirc 5%.
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Két qua thi nghiém cho thdy, chit lvong nguyén
liu thit qua quéch c6 su bién d6i trong thoi gian trit
dong va thay d6i dang ké sau 1 thang bao quan co
xu hudng sam mau. Nguyén nhan giam d¢ sang
trong thoi gian trit dong c6 thé do phan tmg hoa nau
do enzyme polyphenol oxidase (Simkova et al.,
2024) phan tmg tryc tiép voi oxy khong khi c6 thé
ton tai trong bao bi kin va xay ra trong hau hét trai
c6 hat cimg nhu trdi quach chia hop chat
polyphenol. Duéi su hién di¢n cia enzyme va oxy,
céc hop chét polyphenol bi bién ddi thanh quinone
va tiép theo hinh thanh sic t6 mau nau lam cho
nguyén li€u thit qua bi sam mau (Holzwarth et al.,
2012). Trong khi d6, B-carotene va cac hop chat
mau carotenoid bi pha hity mot phan khi lanh déng
lam cho mau vang cua nguyén li¢u thit trai quach
giam. Mau sic anh huéng 16n dén san phdm cubi
cung, trong qué trinh bao quan mau sic 1a yéu t6 dé
bi bién dbi, d6i voi san pham sang mau c6 thé bi t6i
mau hon (Andrea et al., 2012).

Hinh 1 cho thdy ham Iugng chit chdng oxy hoa
trong thit qua gidm theo thoi gian bao quan dong (P
<0,05). Thoi gian cang dai ham lugng TPC va hoat
tinh chéng oxy hoa cang giam. Sau 1 thang bao quan
dong, ham lugng polyphenol giam khoang 8,2 % tir
16,36 xudng con 15,01 mg GAE/g CK (P <0,05).
Sau 2 thang bdo quan dong, TPC giam tir 16,36 con
8,73 mg GAE/g CK (46,6%). Tuong tu, DPPH gidam
dang ké trong qua trinh bao quan dong (P <0,05).
Sau 1 thang va 2 thang bao quan, DPPH giam tur
41,71 xudng 39,17 va 34,00 mg TE/g CK (lan lugt
la 6,1 va 16,6%).

Két qua nay tuong ty v6i nghién clru cia
Patthamakanokporn et al. (2008) vé su thay d6i hoat
tinh chdng oxy héa va hop chét polyphenol ciia trai
61 khi bao quan & —20°C trong ba thang. Theo d6,
sau hai tudn bao quan, hoat tinh chdng oxy hoa va
hop chét polyphenol giam déng ké 1an luot 1a 23%
va 62% va polyphenol giam lién tuc trong 3 thang
bédo quan. Nghién ctru trudc day (Mirsacedghazi et
al., 2014) chi ra rang bao quan déng lanh trai lyu &
nhiét d6 —25°C trong 20 ngay lam giam ham lugng
polyphenol va DPPH lan lugt 1a 29% va 50%. So
sanh voi cac nghién cuu trén, TPC va DPPH trong
trai quach bién d6i cham hon. Diéu nay c6 thé ly giai
& su khac biét vé thanh ph?m, trang thai thit qua va
ca diéu kién thi nghiém.

Tréi quach 1a loai trai ciy theo mua nén can trit
d6ng dé dam bao ngudn nguyén lidu. Viéc bao quan
60 —18°C thuong dugc sir dung dé han ché su bién
dbi vé hoa hoc va su phat trién cta vi sinh vat va kéo
dai thoi han sir dung. Tuy nhién, qua trinh nay c6 thé
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lam v& té bao, tao diéu kién cho céc phan tng
enzyme hodc phan mg oxy hoa xay ra. Vi thé, cac
hop chat polyphenol ¢ thé bi phan huy trong qua
trinh dong lanh. Mot s6 nghién ctru da chi ra rang
polyphenol bi oxy hda dudi tic dong cua enzyme
polyphenol oxidase (Simkova et al., 2024) lam giam
dang ké tong lugng polyphenol (De-Leonardis &
Macciola, 2011).

3.3. Bién d6i cia TPC va DPPH trong qua

trinh thanh trung

Két qua dugc thé hién ¢ Bang 5 cho thay gia tri
thanh trung (PU) cac mau dugc giir nhiét trong thoi
gian 3, 6 va 9 phut 1an luot 12 22,45; 32,46 va 44,47
phut. Vi vay, ca 3 thoi gian giit nhiét ¢6 thé duoc st
dung cho céc nghién ctru tiép theo.

Dich chiét quach duogc thanh trung ¢ nhiét do
90°C cho thay thoi gian thanh tring cang dai TPC
va DPPH cang giam. Khi thanh trung dich chiét ¢
cac khoang thoi gian 3, 6 va 9 phut ham lugng
polyphenol 1dn luot giam con 65,61; 55,21 va
45,60% so véi trude thanh trung (Ghi chi: Gia tri
duogc tinh toan theo cong thirc (1) véi Tref=85°C va
z=18,3°C.

Béang 6). Tuong tu, DPPH gidm con 66,43; 59,68
va 45,75% so voiban dau ¢ cac thoi gian thanh tring
3,6 va9 phut.

Bang 5. Gia tri thanh trung é 90°C theo thoi gian
gir nhiét cia san pham

Thoi gian giir nhit (phit) PU (phut)
3 22,45
6 32,46
9 44,47

Ghi chu: Gia tri dwoc tinh toan theo coéng thirc (1) voi

Trer= 85°C va z = 8,3°C.

Bing 6. Anh hwéng ciia thoi gian thanh tring
dén ti 1¢ TPC va DPPH cua dich chiét
trai quach

Thoi gian (phit)  TPC (%) __ DPPH (%)
0 10045,02°  100+5,00¢
3 65,61+8,43°  66,43+3,96°
6 55,2145,42%  59,68+5,04%
9 45,60+4,09°  4575+521°

Ghi chii: S6 liéu la gid tri trung binh ciia 3 lan Igp lai. Céc
gia tri co chit cdi di kém khdc nhau (a, b va c) trong cung
mot cot thi khac biét co y nghia thong ké o mirc 5%.
Thoi gian gilt nhi¢t cang dai thi PU cang l6n, san
pham cang an toan. Dich quach ¢6 pH 4,01 (Error!
Not a valid bookmark self-reference.) thugoc nhom
thuc phém chua, vi sinh vt muyc tiéu 1a vi khuén ki
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khi butyric phat trién trong méi truong acid, kém
bén véi nhiét. Vi vay, ché do thanh trung & nhiét do
tham chiéu Ty = 85°C va z = 8,3°C, gia tri PU can
thiét dé dam bao an toan vé mat stre khoe 14 83PUgs=
5 phut (Weemaes, 1997). Thoi gian gitt nhiét 3 phut
da duoc lua chon dé tién hanh céac nghién curu tiép
theo.

Bang 7. Ham lrgng acid tong (acid citric), do
Brix va pH ciia dich chiét trai quach

Chi tiéu Ham lugng
Acid tong (%) 0,21+0,04
Do Brix (%) 3,1740,15
pH 4,0140,01

86 liéu trong bang la gid tri trung binh ciia 3 lan lap lai.

Céc nghién ciru trudc day di chi ra rang céc hop
chat chdng oxy hoa nhay cam véi nhiét nén thoi gian
thanh tring cang dai ham lugng chit chdng oxy hoa
giam dan (Ross et al., 2011). Khi ting nhiét do thanh
tring, qué trinh khuéch tan pholyphenol vao dung
dich dién ra nhanh va triét dé. Pong thoi, nhiét do
cao thoi gian gilr nhi¢t dai polyphenol bi oxy hoa va
gidm hoat tinh sinh hoc (Trung et al., 2023). Khi
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nhi¢t d6 tang va thoi gian thanh trung kéo dai thi lién
két giita cac hop chét c6 kha ning chdng oxy héa
voi gbe tu do giam dan dén giam hoat tinh chdng
oxy hoa DPPH. Xu huéng tang giam cua hoat tinh
chdng oxy hoa DPPH dong bién véi sy ting giam
TPC. Diéu nay 1a do TPC c6 hoat tinh chéng oxy hoa
cao nén khi ham luong hop chat nay ting dan dén
hoat tinh chong oxy héa DPPH ting va nguoc lai (Cui
et al., 2004). Cac hop chat polyphenol bi phan hily &
mot nhiét 6 va twong tng 1 khoang thdi gian nhét
dinh 1am mét hoat tinh chong oxy hoa (Nguyen et
al., 2021). Theo Kim et al. (2006) ham lugng
polyphenol c¢6 thé ting khi xir Iy & mot muc nhiét
d6 nhat dinh do pha huy lién két cua cac hop chét
phenol giai phong polyphenol va chuyén hoéa hop
chat nay tir dang khong hoa tan thanh hoa tan, lignin
bi phan hiy dan dén phong thich din xuat acid
phenolic hodc phenolic méi. Tuy nhién, khi kéo dai
thoi gian thanh trung thi ham luong polyphenol giam
dang ké do xuét hién sy phan hity ctia cic hop chat
phenolic. Theo Dent et al. (2013) mot yéu t6 gop phan
lam giam TPC c6 thé 1a sy phan hily ciia mot s6 hop
chit phenolic do thity phan, phan tmg oxy héa khir
bén trong hoac phan tng trung hop.

(A} . .. Thei gian gitPu nhigt
1 3 phat
E3A 6 phat
== g phit

TPC (%)

] 10 20 30
Thé&i gian bao quan (ngay)

(B) e Thé&i gian gitPu nhiét

= 3 phuat
6 phat
EE 9 phat

1004

DPPH (%)

10 20 30
Thoi gian bao quan (ngay)

Hinh 2. Bién d6i caa TPC (A) va (DPPH) (B) cia dich chiét trai quach & 40°C
Ghi chii: S6 liéu la gia tri trung binh cua 3 lan lap lai. Su khac biét dwoc phdn tich bcing ANOVA va t-test (*, P < 0,05,

** P <0,01, ¥** P <0,001, ¥**** P <0,0001).

Bing 8. Hing s dong hoc ciia TPC va DPPH trong dich chiét trai quach

Hing sé TPC DPPH
90°C 40°C 90°C 40°C

k (phut™) 0,084 2,689x1075 0,082 2,090x10°5

11> (phit) 8,224 2,577x10* 8,476 3,864x10*

Ghi chii: Cdc 6 liéu trong bang la gid tri tinh todn theo phirong trinh (2) — (6) véi P <0,0001.

3.4. Bién d6i TPC va DPPH cia dich chiét
trong qua trinh bdo quin

Qua trinh bao quan, thoi gian va nhiét d§ tac
dong deén polyphenol va DPPH. Viéc theo doi cac

chi tiéu nay trong qua trinh bao quan nhdm xéc dinh
bién d6i cia cac chi tidu chong oxy hoa cia san
pham. Trong thoi gian bao quan & nhiét do 40°C,
TPC va DPPH trong dich chiét déu giam lién tuc.
TPC trong dich chiét & 3 ché d6 thanh tring giam tir
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20 dén 30% sau 10 ngdy bdo quan, giam 40 — 51%
sau 20 ngay bao quan va giam tir 65 dén 74% sau 30
ngay bao quan. Tuong tu DPPH giam sau 10, 20 va
30 ngay bao quan 1an lugt 1a 14 — 24%, 36 — 44% va
53 — 60% (Hinh 2).

3.5. Xac dinh cic thong s6 nhiét dong cia

TPC va DPPH

TPC va DPPH giam trong qua trinh thanh trung
0 90°C tuan theo phan tng béac 1 (Hinh 3). Phuong
trinh logarit hoa TPC va DPPH giam lan lugt tuan
theo ham:

Tdp 61, S6 5B (2025): 83-91

. Tuong tw, TPC va DPPH giam, ¢ 40°C (Hinh 4)
lan luot tuan theo ham:

Y=-2,689%107.X +0,053
(R2= 0,922, P <0,0001, X: phut)

®)

va Y = —0,082X-0,059
(R>= 0,937, P <0,0001, X: phut)

(6)

Tu cac phuong trinh trén va phuong trinh (2) xéac
dinh duoc ti» cua TPC va DPPH ¢ 40°C lan luot la
2,577x10* phut (17,9 ngay) va 3,86x10* phut (26,8
ngay) va cac gia tri trén ¢ ¢ 90°C lan luot 1a 8,224

Y=-0,084X-0,071 3)
(R*= 0,923, P <0,0001, X: phut) so véi 8,476 phut (Bang 8).
va Y = —0,082X-0,059 @
(R*= 0,937, P <0,0001, X: phut)
(A) (B) .p.20-
OO HE oo rmer e et ey p
G T .0.251
5 g
< -0.57 5
- 5 -0.304
-1.0 T T T 0.35 L L L
0 3 6 a 0 3 -] 9
Théi gian gite nhigt (Phit) thoi gian gitr nhigt {phu
Hinh 3. Bién déi TPC (A) va DPPH (B) trong qua trinh thanh trung ¢ 90°C
- B _
(A)0:5 Théi gian (phit) ®} os
00410000 20000 30000 40000 Thot gian (phit)
—_ S T 006 10000 20000 30000 40000
(&) e o VY . 1 T T T
& m_ o . o
5-0.5— “‘-.~“: 092 ‘s.__~“
5 el € 0.5 9
1.0+ Tl el
. 5
1.5~ -1.0-

Hinh 4. Bién di TPC (A) va DPPH (B) trong dich quach bio quin & 40°C

O 90°C thoi gian ban rd (112) cia TPC twong
duong véi DPPH cho théy ré“lng & nhiét d6 cao hoat
tinh chéng oxy hoa cua dich chiét quach bi mét hoat
tinh gin nhu dong thoi voi sy giam ham lugng
polyphenol. Nguoc lai, & 40°C, hoat tinh khang oxy
héa DPPH giam cham hon so véi sy giam ham
lugng polyphenol.

Két qua khao sat nay vé thoi gian ban ra cia
polyphenol phu hop véi nghién clru cia Garcia-
Marquez et al. (2012) xac dinh thoi gian ban ra cua
polyphenol trong nudc lan luot 1a 39,94 ngay va
22,39 ngay ¢ nhiét do 25 va 60°C. Nghién ctu bot
sdy phun qua trdm v6 do (Trung et al., 2023) cho
thdy thoi gian ban rd hoat tinh chdng oxy hoa la
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346,57 ngay. Su khac biét vé thoi gian ban rd c6 thé
do sy khac biét vé dicu kién thi nghiém, nguyén ligu,
dang va d6 am cua san pham.

4. KET LUAN

Su thay ddi ciia ham luong acid téng, mau séc,
TPC va DPPH trong qua trinh trlt dong, thanh trung
va bao quan da dugc khao sat trong nghién ciru. TPC
va DPPH giam dang ké sau 1 thang trir dong. Qua
trinh thanh trung & 90°C ciing lam TPC va DPPH
gidam manh. Sau 30 ngay bdo quan ¢ 40°C, TPC va
DPPH giam lan lugt 65 — 74% va 53 — 60% so véi
luong ban dau. Thoi gian ban rd, hé s6 nhiét dong
cia TPC va DPPH ciing da dugc xéac dinh cho thay
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