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ABSTRACT

This study was carried out to evaluate the effects of storage
temperature (5 - 7°C, 29 - 31°C, and 50°C) and relative humid-
ity (RH 10 - 84%) on the stability of antioxidant compounds
such as betacyanin, polyphenols. The changes in color, moisture
content, the water activity of spray-dried red flesh dragon
fruit powder during storage were also observed. The results
showed that after 40 days of storage at 5 - 7°C, the samples got
betacyanin content of 3.76 mg/100 g dw and a total phenolic
of 28.31 mg/100 g dw. These values were higher than those of
samples stored at ambient temperature (29 - 31°C) and 50°C.
Besides, this study also recorded that the low relative humidity
of the environment at 10 - 23% maintained the product’s
betacyanin (4.16 - 3.61 mg/100 g dw) and polyphenol content
(27.29 - 25.66 mg/100 g dw) as well as a desirable water
activity, which was better than the zone from 57% to 84% (0.28
- 0.3).
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TOM TAT

Nghién cttu ndy da duge thyc hién nhim danh gid 4nh huéng
ctia nhiét do bado quan (5 - 7°C, 29 - 31°C va 50°C) va do
am tuong déi cia moi trudng (RH 10 - 84%) dén sy bién ddi
cac hgp chét chdng oxy héa nhu betacyanin, polyphenol ciing
nhu mau sic, dé6 am va hoat do nudc cia sdn phadm bot thanh
long Tudt dé trong quéi trinh bdo quin. Két qui nghién ctu
cho thiy, sau 40 ngay bdo quan tai nhiet do 5 - 7°C, mau c6
ham lugng betacyanin la 3,76 mg/100 g vat chat kho (vck) va
polyphenol téng 13 28,31 mg/100 g vck; cac gia tri nay cao hon
so v6i mau duge bédo quén tai nhiet do6 mai truong (29 - 31°C)
va 50°C. Bén canh d6, két qua nghién citu ciing da ghi nhan
duge do Am mai trudng tit 10% - 23% cho san pham c6 ham
lugng betacyanin (4,16 - 3,61 mg/100 g vck) va polyphenol téng
(27,29 - 25,66 mg/100 g vck), cing nhu hoat do nudc do nudc

(0,28 - 0,3) t6t hon so v6i vimg do am 57 - 84%.

*Tac gia lién hé

Duong Thi Ngoc Diép
Email: duongngocdiep@hcmuaf.edu.vn

1. Dat Van Dé

Thanh long ruot dé da dude xac dinh 14 ngudn
nguyén ligu c¢6 chia betacyanin (10,3 + 0,22
mg/100 g thit qua va 13,8 £+ 0,85 mg/100 v6 qua)
va polyphenol (42,4 + 0,04 mg GAE/100 g thit
qua va 39,7 + 5,39 mg GAE/100 g v6 qua), la
nhitng chit chéng oxy héa cé 1¢i cho sitc khoe
(Wu & ctv., 2006). Tai Viet Nam, thanh long
dugc trong véi sé lugng 16n; tuy nhién, thanh
long chi méi dugc tiéu thu & dang &n tuoi, chi mot
s6 it san pham dugc ché bién theo quy mo cong
nghiép. Trong thap ki gan day, tinh trang dugc
mila mat gia thuong xuyén xay ra déi véi thanh
long. Do d6, ché bién céc sadn pham tit thanh long
rudt dé 1a diéu can thiét. Trong cic nghién citu
truéc d6, thanh long rudt dé da duge ché bién
thanh bot hoa tan (Tze & ctv., 2012; Bakar &
ctv., 2013). Tuy nhién, céc tac gid nay hién chi
méi tap trung danh gia dnh hudng clia diéu kien

sdy nhu nhiét do siy, chéit trg siy dén chat luong
ctia bot thanh long. Trong khi d6, thong tin vé
su bién déi thanh phan hoéa 1y, mau sic cta bot
thanh long trong qua trinh bao quan van bi han
ché; diéu nay gay khé khan cho tng dung thyc
tién bot thanh long trong san xuat thyc té.

Cac nghién cttu vé bot trai cay nhu trai mang
cau (Chang & ctv., 2018), bot trai gac (Kha &
ctv., 2015), bot trai mam xoi den (Ferrari & ctv.,
2013) da cho thay do &m moi truong va nhiét do
bado quan la mot trong nhitng yéu t6 dnh hudng
16n dén sy 6n dinh céc dic tinh héa lf, cling nhu
cédc hgp chat khang oxy ciia bot trai cay trong
qué trinh bao quan. Nghién cttu nay da dugc thuc
hién nhim danh gia cac &nh huéng ciia do am moi
truong cling nhu nhiét do dén sy 6n dinh ctia
hop chat polyphenol, betacyanin, hoat do nuéc
vA mau sic ciia sdn pham bot thanh long rudt doé
hoa tan trong qué trinh bao quan.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén liéu va héa chét

Nguyeén lieu: D6i tugng nghién cttu chinh ctia
dé tai 13 thanh long ruot dé duge mua tit chg dau
mbi nong san Thit Dic, TP.HCM, c6 xuat xi tit
nha vudn tinh Binh Thuan. Nhitng trai con tuoi,
khong bi giap nat va khong c6 dau hiéu cic dém
nam dugc Iyga chon. Nguyén liéu thanh long duge
sd ché, cit bd tai v vd lua bén ngoai; tach lay
phan vé va thit qui. Céc nguyén lieu nay dudc
béo quan G -18°C.

Hoéa chat: NaOH > 96%, NayCOs > 99,8%,
thiourea > 99%, axit metaphosphoric > 38%,
axit acetic 99,5%, bromie 3%, sulfuric acid 95 -
98% (Xilong, Trung Qudc); 2,4 - dinitrophenyl-
hydrazine (DPPH) > 99,9%, Folin — Ciocalteu
99,5% (Merck, Dric); axit gallic (99%, Nhat Béan);
axit ascorbic chuan (> 99,98%, An Do).

2.2. Chuén bi miu

Chuan bi dich qua: Nguyén liéu (da chuan bi
muc 2.1) dugce ra dong tai nhiét do phong. Phan
thit qua sau khi ép bang may ép (Electrolux
ESJ4000S, Thuy Dién), dich ép duge phdi tron
cling v6i nuée theo ty 18 1:1 (g/g). Hon hop duge
thtiy phan véi xic tac clia enzyme Pectinex Ultra
SP-L c6 ty 1& b6 sung 1a 0,2%, nhiét do 45°C trong
60 phiit. Sau d6, hén hgp duge loc thu dich. Phan
vé duge xay bang méy xay (Philips HR2118, Ha
Lan) v6i nude theo ti1¢ 1:1 (g/g). Hon hgp duge
thily phan v6i xtc tac ctia enzyme Pectinex Ul-
tra SP-L c6 ty lé bd sung 14 0,2%, nhiet do 45°C
trong 90 phit. Sau dé hén hgp dudc loc thu hoi
dich.

Say phun: Dich thit qua v& dich vé qua dudc
phéi tron theo ty ¢ 4:1 (g/g). Hon hgp sau do
duge bd sung maltodextrin dén khi dat nong do
15% (g/g), sau d6 miu duge dong hoéa tai 5000
vong/phtt trong 5 phiit. Qua trinh siy phun dugc
thyc hién & ché do tbéc do dong nhap lieu 500
mL/h, téc do quay ctia bom la 2,5 vong/phiit va
ap suat khi nén 1a 2,1 kg/cm?, v6i nhiet do dau
vao 1a 150°C. Mau sau d6 duge bao quan trong
ti polyamide trang nhom (day 0,16 + 0,02 mm)
ghép mi, & nhiét do < -18°C cho dén khi cac thi
nghiém cua nghién citu duge thyc hién.

Phéi tron cong thitc: Bot thanh long duge 1ay
ra khoi tt dong v nang nhiet do bing cach dé &
nhiét do phong. Khi dat nhiét do phong, bot duge

phdi tron cung dudng saccharose va axit citric
theo ty le 1:12:0,35 (g/g/g). Mau bot da phoi
tron duge sit dung trong ngay dé thuc hien cac
thi nghiém khéo sat trong nghién ctu.

Cac thong s6 duge ap dung trong quy trinh
chuan bi mau la két qua da dugce thyc hién trong
nghién citu trude d6 ctia nhom tac gia.

2.3. Anh huéng ctia nhiét do dén bién déi
thanh phan héa Iy ctia bot thanh long rudt
do

O thi nghieém nay, 10 g bot (da chudn bi trong
muc 2.2) duge dit vao trong bao polyamide trang
nhom c6 do day 0,16 £ 0,02 mm, ghép mi dé tién
hanh bao quan 6 ba nhiét d6 khac nhau 5°C +
1 (ngan mat tu lanh), 30°C + 1 (diéu kien moi
truong) va 50°C (t@ 1). Tinh tit thoi diém bat
dau bao quan, sau 5, 10, 15, 20, 30 va 40 nghy,
méiu duge phan tich ham lugng betacyanin, ham
lugng polyphenol téng, do am, hoat do nudc, L*
a* b*.

2.4. Anh huwéng d6 Am tuong dbi ctia méi
trudng bao quan dén bién thanh phin héa
Iy ctia bot thanh long rudt doé

Phuong phap thuc hién dugc tham khao
Greenspan (1997). Can 2 g bot (da chuan bi trong
muc 2.2) bing can ky thuat (AND, Fx-1200i,
Nhat Ban) vao trong tai zipper nhya polyethy-
lene (c6 kich thuéc 4 cm x 6 cm, do day 0,1 +
0,01 mm), miéng bao dugc dé hd, khong ghép mi
gitip day nhanh qua trinh can bing am ctia mau.
Lan lugt cho mdi céc thity tinh 100 mL c6 chia
cac dung dich bao hoa ciia NaOH, CH3COOK,
Mg(NO3)2, NaCl va KCI vao cac binh hit am.
Binh hat am duge dé én dinh trong 24 gis dé tao
cac moi truong c6 do am tuong déi (RH) lan lugt
1a 10%, 23%, 57%, 76% va 84%. Tiép theo mau
dugc cho vao binh hit 4&m va bio quan trong 14
ngay tai nhiét do phong 29 - 31°C. Sau khi béo
quan, mau bot thanh long dugc phan tich hoat do
nude, do am, ham lugng betacyanin, ham lugng
polyphenol téng.

2.5. Phuong phap phan tich

2.5.1. Xac dinh do &m

Ham lugng am duge xac dinh bing may do am
hong ngoai (AND, MX-50, Nhat Ban).
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2.5.2. Xac dinh hoat do nudc (aw)

M3au thi nghiém dude x4c dinh bing may do
hoat do nudc (Aqua Lab 3, Decagon Devices,
My).

2.5.3. Phan tich mau sic L* a* b*

MAu duge x4c dinh biang may do mau (Chroma
meter CR400, Nhat Ban). Cong thic x4c dinh
cuong do mau (Chroma) va sit khéac biet mau sic
(AE) dugce tham chiéu theo (Kha & ctv., 2015),
trong do:

Cuong do mau sic (Chroma) duge tinh theo
cong thic Va*® + b*?

Su khéc biét mau sic:

AE = /(Lg —L")? + (a5 —a*)? + (by — b")?,
trong do:L§, af, b gia tri ciia clia mau trude bao
quan va L*, a*, b* 1a gia tri do duge cia mdi mau
tai thoi diém phan tich.

2.5.4. Xac dinh ham lugng betacyanin

Phuong phap phéan tich duge tham khéo Ee &
ctv. (2014). Can 1 g bot béng can ky thuat (AND,
Fx-1200i, Nhat Ban), bot dugc lic déu cung véi
25 g nudc cat. Sau d6 miu duge ly tam (Z206
A, Hermle Labortechnik, Dric) vé6i téc do 5000
vong/phit trong 10 phiut. Dich ly tam dugce loc
qua giay loc (New start, Trung Qudc). Sau do,
méu duge dem di do & bude song 538 nm (Gen-
esis, Thermo Scientific, My) (Ee & ctv., 2014).
Ham luwgng betacyanin duge tinh theo cong thic

AxMxVxFx100
BC (mg/100 g vck) = LW .

Trong d6: BC la ndng do betacyanin; A 1a gia tri
hép thu ¢ mic hap thy t6i da (A max = 538 nm);
F 1a hé s6 pha loang, M la trong lugng phan ti
ctia betanin (550 g/moL); € 1a hé s6 mol tuyet doi
clia betanin (¢ = 60 000 1/moL.cm trong nudc);
L 1 chiéu dai ctia cuvet (L = 1 cm); V 1a thé tich
dich chiét (mL); W 1a khoi lugng mau can tinh
theo vat chat kho (vck) (g).

2.5.5. Xac dinh ham lugng polyphenol

Phuong phéap dugc tham chiéu theo Singleton
& ctv., (1999) va Huynh & ctv. (2014). Trong mot
6ng nghiém, 1lac déu hén hop gom 1 mL nude cat,
1 mL mau da dugc pha loang va 0,5 mL Follin
10%. Sau 6 phit, tiép tuc thém 1,5 mL NayCOs3
20% va 1 mL nuéc cat, lic déu. Sau 2 gis, miu
dugce phan tich do mat do quang & buée song 760

nm. Ham lugng polyphenol téng ciia miu duge
thé hien 13 mg GAE/100 g vck.

Sy suy gidm cua betacyanin va polyphenol
dugce tinh theo cong thitc: In (C) —In (C,) = -kt.
Trong d6, C 1a ham lugng betacyanin/polyphenol
clia mau trude bao quan, C, la ham lugng beta-
cyanin/polyphenol sau thoi gian bdo quan tai thoi
diém t, k 1a hing s6 do phan tng.

2.6. Phuong phap xit 1y sb ligu

Céc két qua thé hien la gia tri trung binh +
do lech chuan. Cac thi nghiem dugce thic hien 3
lan lap lai. Céac s6 lieu thu thap duge xit 1y va vé
do thi bing phan mén Excel 2010, phuong phap
phan tich phuong sai (ANOVA) véi = 0,05 va
phan mém JMP 10 dugce sit dung dé phan tich su
khéc biet gitta cac mAu thi nghiém.

3. Két Qua va Thao Luan

3.1. Anh huéng cua nhiét d6 bao quan dén
bién ddi thanh phan héa 1y ciia bt thanh
long rudt doé

Nhiét do bido quan da anh hudng dén sy 6n
dinh ctia cac hgp chit chéng oxy héa cé trong
bot thanh long ruot dé. Sau 40 ngay bao quan,
ca hai hgp chat betacyanin v polyphenol déu
gidm so vdi truée bao quan (Bang 1). Mau duge
bdo quan tai nhiét do 5°C c6 téc do suy gidm
betacyanin (tit 4,35 xudng 3,75 mg/100 g vck)
va polyphenol (tit 31,82 xuéng 28,31 mg/100 g
vck) cham hon so v6i miu bdo quén tai nhiét do
29 - 31°C (betacyanin giam tir 4,31 xudng 2,91
mg/100 g vck va polyphenol gidm tir 31,82 xubng
27,37 mg/100 g vck) va 50°C (betacyanin gidm
tur 4,31 xudng 2,73 mg/100 g vck va polyphenol
gidm tir 31,82 xudng 20,53 mg/100 g vck). Két
qué Bang 2 cho thay, sy suy gidm ciia betacyanin
va polyphenol phu thudc vao nhiét do, méi quan
hé nay dudc thé hien theo phuong trinh bac 1,
v6i gid tri R?2 > 0,93 (betacyanin), va R? > 0,90
(polyphenol). Két qua nay cling thong nhat véi
nghién citu cta Ee & ctv. (2014) va Herbach &
ctv. (2004), cac tac gid nay cing da phat hién sy
suy gidm cua betacyanin cé trong dich ép hoic
bot vé thanh long trong qua trinh xi 1y nhiét
tuan theo phuong trinh bac 1. Dau (-) xuat hign
trude he sé goéc trong cac phuong trinh cho thay
mbi tuong quan nghich gitta cic yéu t6 khao sat.
Ngoai ra Bang 2 ciing cho thay hang sb téc do suy
thoai ctia betacyanin ting tir 0,0035 dén 0,007 va
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Bang 1. Dic diém héa 1y ctia bot thanh long rudt dé tai cac nhiét do bao quan khéc nhau

Chi tieu Nhiet do Thai gian bao quan (Ngay)

danh gia (°C) 0 5 10 15 20 30 40
Ham luong 5 436* £ 0,12 424> + 0,44 4,18* + 0,28 4,16* + 0,44 3,08* + 0,14 3,92 £ 0,03  3,76* &+ 0,32
betacyanin 29-31 436 +0,12  4,26*®> £ 0,07 4,172 £+ 0,20 400 +£ 0,22  3,76°4 +£ 026 3,704 £ 0,21 3,559 + 0,22
(mg/100 g vck) 50 436* £ 0,07  3,54° £ 0,55 3,42P¢ + 0,40  3,22bcd + 042 3.03Pcd £ 0,27 2859 +£0,35 2,739 + 0,22
Ham luong 5 31,822 + 2,76 30,92* + 1,25  30,48* £ 0,51  30,10* + 2,37 29,96 £ 229  28,70* + 0,17  28,31* £ 0,09
polyphenol téng 29-31 31,827 £2,76 30,16 £ 0,67  29,88" £ 1,24  29,11* + 1,52 28,06 + 1,85 27,93 £ 1,79  27,37* £ 1,87
(mg GAE/100 g vck)P0 31,822 £ 2,76 29.452P + 6,23 27,992b¢ + 203 26,822P¢ + 341 24,83P°d+ 0,61 23,20 £ 0,71 20,539 + 1,15
b6 &m 5 1,34* £ 0,29 147> £+ 0,13 1,53* & 0,10 1,55% & 0,07 1,58* & 0,03 1,62* £ 0,05  1,65* + 0,07
Q& 29-31 1,34*+029  1,37* £0,28 1,45% 4+ 0,08 1,56* £+ 0,13 1,61* £ 0,06 1,66* + 0,13 1,68 + 0,04
50 1,34* £ 0,29 1,192 £ 0,08  1,17*> £ 0,09  0,97°° £ 0,09 0,85¢ 4+ 0,08 0,84° + 0,05  0,83° + 0,04
5 0,454 £ 0,007 0,459 £ 0,003  0,46° &+ 0,004 0,47 £ 0,012 0,48 £ 0,008 0,492 £ 0,004 0,50* & 0,019
Hoat do nudc 29-31  0,45° &+ 0,007  0,46° £ 0,006 0,489 £ 0,002 0,499 + 0,007  0,51° £ 0,013 0,53 £ 0,002 0,56* £ 0,012
50 0,45 £ 0,007 0,44* £ 0,024  0,44* + 0,04 0,44 £ 0,024  0,43* £ 0,030 0,43 £ 0,018  0,42* + 0,02
Do sng 5 83,93% + 0,14 84,022 + 0,11 84,14P° + 0,10  84.54° £ 0,16 84,744 + 0,10 84,924 + 0,05 85,099 + 0,18
.E 20-31  83,93* + 0,14 84,102> £ 0,12 84,48%> + 0,20 84,88 +£ 0,18  85,06° £ 0,10 86,239 £ 0,30 85,359 £ 0,30
50 83,93% + 0,14 84,70*°P + 0,67 85,48° £ 0,24  85.85P° + 0,60  86,16° + 0,18 86,239 £ 0,30 86,739 £+ 0,50
Cuong do mam 5 15,66a £ 0,45 15,532> £ 0,10 15,452P¢ £ 0,11 15,254 £ 0,13  15,11° £ 0,14 15,03 £ 0,16 14,909 + 0,12
@. 29-31 15,66 + 0,45 15,36 £ 0,18 15,14 + 0,10  14,80°% + 0,17 14,519 + 0,14  14,31° + 0,22  14,25° + 0,11
50 15,66* + 0,45 15,162> £ 0,13 14,64P° £ 0,10  14,33° £ 0,27 14,09 +£ 0,19 13,159 £ 0,28 12,749 + 0,56
5 0 0,22* + 0,50 0,41 4+ 0,88 0,78 £ 0,10 1,02¢ + 0,10 1,279 £ 0,11 1,459 £ 0,22
AE 29-31 0 0,35* + 0,20 0,75* + 0,88 1,27 + 0,22 1,61¢ + 0,13 1,959 £ 0,23 2,05° + 0,18
50 0 0,97* £ 0,54 1,90° + 0,23 2,50° & 0,33 2,84° 4+ 0,13 4,090 + 0,30  5,91° &+ 0,23

Trong ciing 1 dong, cac gia tri trung binh cé céc ki tu (a, b, ¢) khac nhau thé hién sy khéc bigt théng ke (P < 0,05).
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Bang 2. Hing s6 toc do suy thoai ham lugng betacyanin ctia bot thanh long & diéu kién bido quan khéc

nhau

Hing s6 téc do suy

Nhigt do bao quén (°C) thodi k (ngay~!)

Hé s6 tuong quan (R?) Phuong trinh

Betacyanin
5 0,0035
30 0,0053
50 0,0077
Polyphenol
5 0,0026
30 0,0029
50 0,0069

0,96 y = -0,0035x - 0,0079
0,93 y = -0,0053x - 0,0054
0,98 y = -0,0077x - 0,176

0,97 y = -0,0026x - 0,0153
0,90 y = -0,0029x - 0,0445
0,96 y = -0,0069x - 0,0331

Hinh 1. Mau séc ctia bot thanh long (A) Trude bdo quan va sau 40 ngay bdo quan tai cdc nhiét do khac

nhau (B) 5 - 7°C; (C) Nhiet do phong, (C) 50°C.

polyphenol ting ti 0,0026 dén 0,0069 khi ting
nhiét do bdo quan tir 5°C dén 50°C.

Betacyanin va polyphenol 1 nhitng chit nhay
cam v6i nhiét do, day 1a nguyén nhan giai thich
cho sy suy gidm manh clia cac hgp chat nay tai
nhiét do cao.

Nhin chung, bot thanh long duge bdo quan G
c4 nhiét d6 phong va nhiét do 5 - 7°C khong
¢6 su khéac biét nhidu vé ham lugng betacyanin
ciing nhu polyphenol. Diéu nay cé thé do, trong
qué trinh siy phun, maltodextrin da vi bao cac
hgp chat khang oxy héa, tré thanh mang chan
béo vé cac hgp nay dudi tac dong cua nhiét do
moéi trudng, dong thoi hai nhiet do duge khao
sat khong qua cao, it tac dong dén qua trinh
suy gidm hop chat khiang oxy héa. Trong nhiéu
nghién citu truée d6 vé bdo quan bot trai chiim
ruot (Hernandez-Sandoval & ctv., 2014), trai oi
(Shishir & ctv., 2017), trai thanh mai (Fang &
Bhandari, 2011) ciing da cho thay nhiet do thap
gitip duy tri t6t hgp chit khang oxy héa c6 trong
cac mAu bot trai cay siy phun.

Hoat do nudc, do am, do sang vi AE clia miu
tang dan theo thdi gian bdo quan, ngugc lai cudng
do mau gidm dan. Sau 40 ngay, khong c6 sy khac

bigt dang ké vé hoat do nudce (0,50 - 0,56), do am
(1,65% - 1,68%), do sédng L (85,09 va 85,35) va
cuong do mau (14,90 va 14,35) gitta cdc mau bao
quan tai nhiét do 5°C va 29 - 31°C. Tuy nhién
gitta cAc mau nay lai c6 sy khac bigt 16 vé AE,
gid tri ghi nhan duge lan lugt 1a 1,45 (5°C) va
2,05 (29 - 31°C) sau 40 ngay bdo quan. Lic nay,
méu bdo quan van duy tri duge mau hong so véi
méau ban dau, tuy nhién cudng do mau da nhat
dan (Hinh 1). Nhin chung, tuy theo muc dich st
dung ma nha san xudt c6 thé liya chon nhiét do
béo quan thich thich hgp, nhiet do thap (5°C)
gitp duy tri tét chat luong san pham, trong khi
d6 nhiét do phong gitp gidm chi phi phan phoi,
bdo quan va gia thanh san pham. Trong nghién
cttu nay, nhiét do moi truong duge lya chon la
thong s6 ¢d dinh cho thi nghiém tiép theo.

3.2. Anh huéng d6 4m ctia moéi trudng bao
quan dén bién thanh phan héa 1y ctia bot
thanh long ruét dé

D6 am méi trudng bédo quan cang ting da lam
gidm ham lugng betacyanin va polyphenol téng
c6 trong bot thanh long (Bang 3). Sau 14 ngay,
mau c6 ham lugng betacyanin cao nhat la 4,16
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mg/100 g vck tai RH 10% va thap nhét 1a 2,47
mg/100 g vck tai RH 84%. Tai caAc do am nay,
thi nghiém cling da ghi nhan dugc ham lugng
polyphenol tong cao nhat va thdp nhat tuong ting
1an lugt 1a 27,79 mg/100 g vck va 16,29 mg/100 g
vck. Két qua nay cling tuong dong véi nghién citu
ctia Fang & Bhandari (2011); ham lugng polyphe-
nol trong bot trai thanh mai gidm khi &m d6 moi
truong tang.

Hoat do nudc va do Am clia maiu cang tang khi
do am clia moi truong bao quan cang tang. Do
am moi trudng bao quan tang tir 10% dén 84%
da din dén do am ctia mAu tang tit 0,28% dén
0,83% va hoat do nudc tang tur 1,32% va 3,50%.
Nhu vay, do 4m moi trudng co sy tuong quan
thuan v6i hoat do nuée (R? = 0,98) va do am
(R? = 0,97) ctia sdn pham bot thanh long. Trong
nghién cttu trude d6 vé bot trai ciy san xuat bang
phuong phap siy phun ciing da cho thiy, do am
mobi truong bao quan va do am, hoat do nudc
ctia san pham c¢6 moi tuong quan thuan (Fang &
Bhandari, 2011; Badii & ctv., 2014; Kha & ctv.,
2015).

Nhu vay, c¢6 hai xu huéng ghi nhan duge trong
thi nghiém nay, do am va hoat do nudc ctia mau
tang theo chiéu ting do am clia moi trudng;
ngugc lai ham lugng betacyanin va polyphenol
trong mau gidm theo chidu ting do am moi
truong. N6i cach khac, gitta hoat do nude va ham
lugng betacyanin va polyphenol c¢6 méi tuong
quan nghich, v6i hé s6 tuong quan lan lugt la
R? = 0,99 va R? = 0,97.

Gia ting ham lugng nudce trong san pham cé
thé lam giam nhiét do héa guong clia san pham
(Bhandari & ctv., 1997). Do d6, san pham siy
kho can duge bdo quan tai nhiét do thap hon so
v6i nhiét do T, ctia né. Trong nghién ctu cla
Chang & ctv. (2018), Fang & Bhandari (2011)
da dua ra cac minh chiing cho thiy, sy gia tang
ham lugng am da lam gidm gia tri Ty ctia bot
mang cau, bot trai thanh mai; didu nay din dén
sit gia tang ty 1é that thoat polyphenol va bién
déi mau sic cia sdn pham. Pay c6 thé 1a nguyen
nhan giap giai thich sy suy gidam ctia betacyanin,
polyphenol trong bot thanh long tai RH 76 - 84%
nhanh hon so véi cac mau con lai.

Bén canh dé6, sy gia tdng ham lugng nuée co
thé da thic day phan ting oxy hoéa lam suy giam
ham lugng cac hgp chat khang oxy héa nay. Hién
tugng nay ciing da duge dé cap trong nghién citu
ctia Mba & ctv. (2019), nhém téc gid da phat
hién sy gia tang ham luwgng nuée trong qua trinh
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Hinh 2. Hinh anh bot thanh long sau 14 ngay bao quan & nhiét do phong tai cic do 4m tuong ddi khéac
nhau (A): 10%, (B): 23%, (C): 57%, (D): 76%, (E): 84%.

ngam dau c6 tuong quan thuan (R? > 0,85) véi sut
gia tang ty 1é that thoat polyphenol. Mat nguyén
nhan khéc c6 thé din dén su suy gidm polyphenol
l1a do hoat dong thiy phan ctia enzyme polyphe-
nol oxidase va peroxidase; hai loai enzyme nay da
dugc phat hién ton tai trong thit qua thanh long
theo nghién citu ctia Santos & ctv. (2020).

Ngoai ra, do am tuong ddi ciia moi trusng da
c6 4nh huéng dén dic tinh cdm quan clia méu.
Mboi trusng ¢6 RH > 57% cac mau c¢6 hién tugng
vén cuc; mau hong sang; ngucce lai, RH < 57%
cac mau khéng vén cuc va c6 mau hong phan
(Hinh 2). Maltodextrin & vat lieu d& hit am, do
d6 trong moi trudng c6 do am tuong ddi cao, bot
thanh long dé& bi hit 4&m lam mau vén cuc. Moi
truong RH < 57% gitp duy tri t6t ham lugng cac
chat khang oxy héa, mau sic, do am va hoat do
nuée ctia bot thanh long.

4. Két Luan

Ham lugng betacyanin, polyphenol va hoat do
nude, do am, mau sic clia bot thanh long ruot dé
chiu tac dong ciia nhiet do va do am moi trudng
b4o quan. Nhiet do thap (5°C) hoac do 4m moi
truong thap (RH < 57%) gitp luu gitt t6t ham
lugng cac chat khang oxy héa nhu betacyanin,
polyphenol ciing nhu do6 4m, mau sic, hoat do
nuée ctia bot thanh long rudt do.

Loi Cam Doan

Chuang t6i cam doan bai bdo do nhém tac gia
thyc hién va khong ¢6 mau thuin nao gitta cac
tac gia.
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