TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 30, THANG 6 NAM 2018

ANH HUONG CUA NHIET PO VA THOI GIAN SAY
PEN CHAT LUGNG CUA QUA MANG CAU GAI
(Annona muricata L.)

Huynh Thi Bach Mai!, Nguyén Kim Phung?

INFLUENCE OF TEMPERATURE AND DRYING TIME ON QUALITY OF
SOURSOP (Annona muricata L.)

Huynh Thi Bach Mai!, Nguyen Kim Phung?

Tém tat — Mang cdu gai (Annona muricata
L.) la mot loai cdy dn qud nhiét ddi thudc ho
Annonaceae, dugc trong khd nhiéu ¢ Viét Nam.
Tuy qud mdng cdu gai cé ham luong dinh dudng
cao nhung gid tri kinh té con thdp va dé huw
héng. Trong nghién citu nay, chiing téi tién hanh
khdo sdt dnh hudng ciia nhiét dé sdy 50°C, 60°C,
70°C, 80°C va 90°C dén ham lugng polyphenol
tong s6, khd ndng khdng oxi hoa (gom khd ndng
khit va khd ndng ddp tdt goc tw do DPPH) va
gid tri cdm quan ciia mdng cdu gai trong tai tinh
Tra Vinh. Két qud cho thdy ham luong polyphenol
téng s6 & cdc nhiét do lan luot la 22.867 mg
GAE/100g chdt khé, 23.450 mg GAE/100g chdt
kho, 24.342 mg GAE/100g chdt kho, 27.747 mg
GAE/100g chdt khé, 25.933 mg GAE/100g chdt
khé. Mdu sdy ¢ 60°C c6 hoat tinh khdng oxi héa
cao nhdt va gidm ddn khi tang nhiét do. Gid tri
cdm quan dwgc yéu thich nhdt la ¢ nhiét do sdy
70°C vdi thoi gian 150 phuit.

Tiv khoa: nhiét dé sdy, qud mang cau gai,
thoi gian sdy, tong polyphenol.

Abstract — Soursop (Annona muricata L.) is
a genus of tropical fruit trees belonging to the
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family Annonaceae, which is grown in Viet Nam.
Soursop is highly nutritious but has economi-
cally low value and easily perishable. Therefore,
this study aims to evaluate the effects of drying
temperature (50°C, 60°C, 70°C, 80°C, 90°C) on
phenolic compounds, antioxidant activities via
reducing power and DPPH radical scavenging
activity and sensory evaluation of soursop. The
results showed that the total polyphenols content
at the temperatures was 22.867 mg GAE per 100g
dry matter; 23.450 mg GAE / 100g dry matter;
24.342 mg GAE / 100g dry matter; 27.747 mg
GAE / 100g dry matter; 25.933 mg GAE / 100g
dry matter. The samples at 60°C were found
maximum in antioxidant activities which reduced
as the heating drying temperature increased. Sen-
sory evaluation showed that astringency taste was
rated higher to the samples dried at 70°C with
150 minutes.

Keywords: drying temperature, soursop, dry-
ing time, total polyphenol content.

I. GIOI THIEU

Miang cau gai (graviola), tén khoa hoc la
Annona muricata L., 1a mot loai cdy dn qua nhiét
d6i thudc ho Annonaceae, dudc trong kha nhiéu
8 Viét Nam. Thit qua c6 vi chua ngot va huong
vi dic trung. Vi viy, trdi chin c¢6 thé dugc st
dung 1am nuéc uéng, sinh t6, 1am kem, keo, miit
in ngay tét c¢d truyén, 14 hoic trdi gia c6 thé 1am
tra [1]. Theo kinh nghiém dan gian, ming ciu
gai dugc st dung dé€ phong chdng mot s6 bénh:
nudc ép clia ming cau gai c6 thé gitdp chong lai
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cdc bénh huyét niéu (di tiéu git ra mau) va cac
bénh lién quan t6i gan, bénh phong; hat mang
ciu gai dudc st dung nhu thudc chdng nodn; 14
mang cau gai sic udng cé thé giip chbéng céc
bénh nhitc dau, 14 tuci khi dap 1én da cé thé
chéng lai hién tugng phat ban, 14 mang cau gai
gid nat c¢6 thé dudc dung nhu thudc dip dé chita
tri bénh eczema va nhiing bénh lién quan téi da,
bénh thip khép; ré duge dung 1am thude gidi doc;
hoa clia ming cau gai dudc ding dé gidm bét cac
bénh ti€u chay [2]. Ngoai ra, hdéa dugc hién dai
ciing cho thdy mang cau gai c6 kha ning khang
nim, khang khuén, khang oxi héa, tc ché cac té
bao khang ung thu [3], [4].

Quéa mang cau gai chin c6 mot s6 dic di€ém
nhu sau: cung cAp mot ngudn dinh dudng tot, kha
ning thu hdi thit qua va cic hop chit dé bay hoi
cao. 100 g qua chin cung cip 66 calo, 3.3 g chit
xd, 14 mg canxi, 278 mg kali, 20.6 mg vitamin
C, 27 mg phdt pho va 16.8 g carbohydrate, 0.07
mg vitamin B [5]. Tuy qua méng cau gai (Annona
muricata L.) c6 nhiéu gid tri dinh dudng, nhung
viéc nghién cifu tan dung ngudn nguyén liéu nay
d€ ché bién thanh san phdm c6 gid tri kinh té
cao van chua dudc quan tAm khai thiac. Cho dén
nay, ching ta chua c6 mot cong bb khoa hoc nao
nghién ctiu vé& céc qua trinh ché bién sin phim
tf qud mang cau gai. Hién nay, nhiéu nghién
ctiu cho thay kha ning khdng oxi héa va tdng
ham lugng polyphenol trong cac cdy thao dugc
phu thudc rat 16n vao diéu kién siy nguyén liéu.
Chang han, néu nhiét d sdy ting thi su ton thét
ham lugng polyphenol tdng s6 gidm nhung néu
nhiét do sdy qua thap thi thdi gian siy kéo dai din
dén su oxi héa cic hop chét polyphenol bdi khong
khi xdy ra nhanh hon, do d6 tdn that polyphenol
tang [6]. Theo nghién ciu ctia Abhay el at. [7],
néu nhiét do ting cao hon 80°C va thdi gian siy
kéo dai hon 24h thi ham lugng phenolic tdng
s6 ctia hat cacao giam manh. Nhiét do ciing dnh
huéng dén kha ning khang oxi héa va ham lugng
polyphenol t&ng s6 c6 trong chubi siy [8]. Jin
Dai el at. [9] cho riang qua trinh sdy gdy tic hai
khong mong mudn 1én ham lugng phenolic trong
cac mau thuc vat. Tong polyphenol ciia bi do
giam dan khi ting thdi gian va nhiét do sy.

Nghién cfu ndy sé tién hanh khdo siat anh
huéng ctia nhiét do va thoi gian siy dén chit
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lugng clia qui mang cau gai, tr d6 xac dinh nhiét
do va thoi gian sdy thich hop d€ tién hanh siy
nham giit lai cdc thanh phan cé hoat tinh sinh
hoc cao nhét trong qua ming cau gai.
II. VAT LIEU VA PHUCONG PHAP
NGHIEN CUU
A. Nguyén vdt liéu

Qu4 ming cau gai tuoi dugc thu mua tir cic
ho ndng dan trong tinh Tra Vinh. Qua ming cau
dudc lva chon 13 khoang ba thang tudi tif khi dau
trai (trai da gia nhung chua chin) khi bing tay
vao c6 thé nghe dugc tiéng gion, trai con ciing.

Hoéa chit st dung cho nghién ctiu: NayCOs,
thubc thit Folin, DPPH (1,1-diphenyl-2-picryl hy-
drazyl), gallic acid cua hang Sigma-Aldrich (St
Louis, MO, USA), ethanol.

Thiét bi: mdy sly Memmert, bé diéu nhiét
Memmert, can siy 4m Kern MLB 50-3, can phan
tich bon sb 18, may do mau quang phd Thermor
Fisher Scientific, mdy voxtex.

B. Bo tri thi nghiém

Tit nguyén liéu qua mang cau gai, d€ thu dudgc
thit qua phuc vu thi nghiém, ching toi thuc hién
theo quy trinh sau: qua mang cau — rira sach —
loai bd hat va v xiu — cat sgi — sdy.

Mau thi nghiém dudc bd tri & cdc nhiét do siy
khéc nhau 50°C, 60°C, 70°C, 80°C va 90°C dén
khi d6 4m dat dusi 8% thi qua trinh sy sé két
thic. Mbi nghiém thidc lip lai ba lan. Muc dich
ctia thi nghiém 12 tim dudc nhiét do siy thich hop
cho qua trinh siy dat hiéu qua va sian phim dat
chét lugng tét. Céc yéu t6 theo ddi: su bién ddi
do am theo thoi gian, ham lugng phenolic tong
s6 (mg GAE/100g chat kho), ham lugng DPPH
(gi4 tri IC50), gi4 tri cAm quan ctia ming cau gai.

C. Phuong phdp phdn tich

Do 4m: Do 4m dudc xic dinh bang phuong
phép sy dén khdi lugng khong ddi theo TCVN
4415:1987 [10].

Xac dinh ham lugng polyphenol tdng s6 theo
phuong phdp cta Folin-Ciocalteu. Ldy miu dem
di trich li bang ethanol 70% (1:10) 1 trong hai gio
d€ trong bong tdi, sau d6 pha loang (1:10) cho
vao 6ng nghiém, thém vao 0,5ml thudc thit Folin-
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Ciocalteu, lic déu. Sau ba phiit thém vao 2ml
dung dich NayCO3 20%, lic déu, 1 trong nudc
s61 100°C trong mot phdt va lam lanh nhanh,
sau d6 lic déu va do d6 hip thu & budc séng
758nm [11].

Xac dinh kha nang khang oxi hda thong qua
kha ning khi sat va kha ning dap tat gbc tu do
DPPH theo phuong phdp cai tién ctia Nguyen va
Eun [12]. IC50 dugc dinh nghia 12 ndng do tbi
thiéu dc ché 50% gbc tu do DPPH, day la thong
s6 quan trong dé€ ddnh gia kha ning khang oxi
héa. Néu gid tri IC50 cang thip thi kha niing
khang oxi héa cang cao [12].

Pé4nh gid cam quan bing phuong phdp cho
diém thi hiéu [13], [14].

D. Xu Ii s6 liéu

Két qua thi nghiém dudc tién hanh véi ba lan
14p lai va xt 1 théng ké trén phan mém JMP 9.0.2
(SAS Institute Inc., 2011; USA) va Microsoft
Excel 2007 (Microsoft corp., 2007; USA). Cac
s6 liéu bi€u dién gia tri trung binh ctia ba lan lip
lai & do léch chuan véi mic y nghia p < 5%.

II. KET QUA VA THAO LUAN

A. Anh hudng ciia nhiét do sdy dén su bién doi
do dm theo thoi gian

Qua trinh siy khd déng mot vai trd quan trong
trong viéc bdo quan cdc sin phidm ciing nhu la
gidp giif lai dugc huong vi ban dau, gid tri dinh
dudng vén c6 clia san pham. Qua d6, ching ta
thiy dugc rang nhiét do siy 1a mot yéu & quyét
dinh dén thoi gian siy va chit luong san phim
sau khi sdy. Trong thi nghiém nay, chiing toi tién
hanh sy & cic nhiét do6 50°C, 60°C, 70°C, 80°C
va 90°C; dong thoi, do 4m tuong dbi cla khi sy
& cdc nhiét do trén lan lucdt 1a 43.9%, 42.7%,
37.8%, 22.1% va 4.8%. Do dm cia nguyén liéu
dugc xdc dinh sau mdi 30 phiit trong subt qua
trinh siy cho dén khi dat dudi 8% thi qud trinh
sdy két thic. Két qua dugc thé hién & Hinh 1.

Dua vao céc sb ligu chi tiéu theo ddi vé su giam
khbi lugng theo thdi gian dén khi miu mang cau
dat do 4m dudi 8%, dudng cong siy (Hinh 1)
va dudng cong van téc siy ming cau (Hinh 2)
v6i dw/dt 1a tdc do thodt 4m theo thdi gian &
cac nhiét dd khac nhau theo % cin ban kho, tiic
l1a do 4m tuong dbi tinh theo vat liéu kho dudc
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Hinh 1: Pudng cong siy & cac nhiét do siy khac
nhau
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Hinh 2: Pudng cong tbc do siy & cic nhiét do
sdy khac nhau

xdc dinh bdi cong thuc (7;”—“; X 100%), trong
d6 (wj,,) 1a khdi lugng 4m c6 trong nguyén liéu,
(M) 12 khéi luong vat liéu kho.

Nhin vao két qua khao sat, ta thiy c6 su tuong
quan ti 1& nghich giiia nhiét do va thoi gian sy
san phdm trong khoang khio sit. Néu nhiét do
sdy cang ting thi tbc do siy cang nhanh va thoi
gian siy cang ngin. Db thi Hinh 1 cho thiy do
dbc dudng cong siy clia mau ming ciu ting din
theo nhiét do, & nhiét do 50°C, do dbc dudng
cong siy 1a nhé nhit va nhiét do 90°C, d6 dbc
clia dudng cong siy 1a 16n nhét. Bén canh do, két
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qua & Hinh 2 ciing cho thdy ring toc do siy &
cdc nhiét do khac nhau 1 khong gidng nhau (do
tdc do siy phu thudc vao nhiét do va do 4m).

Néu sy 6 nhiét do cang thip thi ham 4m trong
nguyén liéu cang giam chim do su chénh 1éch
4p sut trén bé mit nguyén liéu va ap suét riéng
phan trong khong khi bé. Do d6, téc do thoat
4m cham sé& 1am kéo dai thdi gian sy, khi siy &
nhiét do 50°C thi thoi gian siy 1a dai nhat 210
phit. Khi ting nhiét do siy 1én thi tbc do lam
kho ciling ting 1én do Iic nay nguyén li€u dugc
nang nhiét. Do qud trinh khuéch tan 4m ra bén
ngoai ting nén khi siy & nhiét do 90°C, thdi gian
siy chi khodng 90 phiit. Qua d6, ching ta thiy
nhiét do 12 yéu té quyét dinh rt 16n, anh hudng
dén qud trinh siy. Trong qud trinh sy, nhiét do
quéa thdp hoic qua cao ciing anh hudng khong
t6t dén chit lugng san pham. Khi nhiét do siy
cao thi qua trinh khuéch tin 4m ra bén ngoai &
thoi gian dau nhanh nhung thdi gian vé sau sé&
tao thanh 16p mang ciing cho bé mit ngin cin
khong cho nudc & 16p bén trong di chuyén ra bén
ngoai, néu nhiét do siy qua thap thi tbc do lam
kho chiam tao diéu kién cho vi sinh vat hoat dong
anh hudng dén chit luong san phdm [15].

Do d6, d€ lua chon dudc nhiét do siy thich hop
cho ming ciu, ching t6i da tién hanh khao sat
ham lugng phenolic téng s6, ham lugng DPPH
va danh gid cdm quan san phdm dé ddm bdo san
pham thu dugc c6 chat lugng gan véi nguyén liéu
trudc khi sdy ciing nhu phut hop véi thi hiéu ctia
ngudi tiéu dung.

B. Anh hudng ciia nhiét dé sdy dén ham luong
phenolic téng sé

Trong nhiing nim gan day, nhiéu cong trinh
nghién ctiu cho thiy polyphenol c6 nhiéu hoat
tinh sinh hoc t6t ddi véi stic khde con ngudi nhu
hoat tinh khang oxi héa, khang ung thu, khang
viém... Vi vdy, nghién ctiu nay tién hanh khio
sat anh hudéng ctia nhiét do siy dén ham lugng
phenolic tdng sb.

Két qua trong Hinh 3 cho thiy, hAim lugng
polyphenol tong sb clia ming cau gai & céc
nhiét do siy khac nhau 14 khac nhau. Him lugng
polyphenol tdng s6 ban dau c6 trong nguyén liéu
12 33.620 mg GAE/100g chit khd, sau khi dem di
sdy, ham luong polyphenol tdng s cao nhat dudc
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Hinh 3: Ham ludng polyphenol téng sb & cac
nhiét do siy khac nhau

(Ghi chii: Cdc chit cdi khdc nhau thé hién su
khdc biét giita cdc nghiém thiic & miic y nghia
p < 0,05)

tim thiy trong mau siy & nhiét do 80°C 1a 27.747
mg GAE/100g chit kho. Khi nhiét do siy ting
tit 50°C dén 80°C, ham lugng polyphenol tong
s6 ciing ting cu thé Ia tir 22.867 mg GAE/100g
chit kho dén 27.747 mg GAE/100g chit kho.
Tuy nhién, khi nhiét do tang qua cao, ham lugng
polyphenol lai gidm nhu & mau 90°C 1a 25.933
mg GAE/100g chit kho. Diéu nay cho thiy ham
lugng polyphenol téng s6 clia ming cau gai phu
thudc vao nhiét do siy. Trong gidi han nao do,
nhiét do sdy ting thi su t6n thit ham luong
polyphenol tdng sb gidm nhung néu nhiét do siy
qué thép thi thoi gian sdy kéo dai dan dén su oxi
héa cic hop chéat polyphenol bdi khong khi xay
ra nhanh hon do d6 t6n thit polyphenol ting. Bén
canh d6, khi nhiét d6 siy qud cao thi ham lugng
polyphenol tdng s6 ciing giam c6 thé do su bién
ddi cta cac hop chit polyphenol duéi tic dong
nhiét. Két qua nay tuong tu nhu cac nghién citu
da cong bd trudc day [4].

C. Anh hudng ciia nhiét do sdy dén ham luong
DPPH

Hoat tinh chéng oxi héa gan diy dudc quan
tam nhiéu hon bdi né nhu mot chia khéa van
nang cho cac nghién ctu hoat tinh sinh hoc khac.
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DPPH 1a gbc tu do c¢6 mau tim hip thu cuc dai &
budc séng 517nm, dai dién cho cc gbc tu do c6
ban chét héa hoc. Chét thi c6 kha ning khi gbc
tu do nay nghia la chiing 1am mét mau DPPH,
quan sat kha ning 1Am mit mau DPPH cda chit
th nhiéu hay it d€ c6 thé danh gia mic d6 chéng
oxi héa clia chit thit. O ddy, chiing toi tién hanh
thtt kha ning by gbc tu do DPPH cia céc dich
chiét biang ethanol tii thit qua mang ciu gai.

Hoat tinh khang oxi hda ctia cac mau trich li
sdy tai cdc nhiét do khac nhau clia mang cau gai
dugc thé hién qua kha ning dap tat gbc tu do
DPPH dugc trinh bay 6 Hinh 4.
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Hinh 4: So sanh gia tri IC59 (Hoat tinh khang
gbc tu do DPPH) ctia cdc mau thi

(Ghi chi: Cdc chit cdi khdc nhau thé hién su
khdc biét giita cdc nghiém thitc ¢ miic ¥ nghia
p < 0,05)

Nhin vao Hinh 4, ta thdy dugc hoat tinh khang
gbc tu do DPPH trong dich chiét ctia cdc mau
ming ciu gai siy & nhiét do khac nhau 12 khong
giéng nhau. Cu thé trong cic miu ming cau siy
4 trén, miu siy & 600C c6 hoat tinh cao nhat
v6i phan tram tc ché 1a 53.858% va mau c6 hoat
tinh thip nhit 12  50°C, 90°C lan ludt v6i phan
tram dc ché 1a 66.322%, 65.417%. Qua day, ta
thiy nhiét do sy qua thip hoic qui cao déu lam
giam kha niing dap tat gbc tu do DPPH clia ming
ciu gai. Piéu nay c6 thé do & nhiét do siy thép,
thoi gian sdy kéo dai nén kha niing tiép xiic gilta
nguyén liéu va khong khi lau lam oxi hoéa cac
chit ¢6 trong mang cau gai; dong thdi, do nhiét
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dd siy qud cao ciing c6 thé 1am cho cdc hop chit
c6 kha nang khang oxi héa bi phan hily nén lam
giam kha nang khang oxi hda cia chiing.

Tir két qua nay, ta c6 thé thiy dugc nhiét do
sdy thich hop cho cdc hdp chét c¢6 hoat tinh tic
ché gbc tu do DPPH tif mang cau gai 1a 60°C
hay 70°C. Piéu nay lai tuong dong vdi nghién
cu ctia Nguyén Quang Vinh va cdng su [16],
néu siy dai hoa buc gidm & cdc nhiét do 60°C,
80°C, 100°C, 120°C thi ¢ mau nhiét do 80°C la
c6 hoat tinh cao nhit so v6i cac miu con lai, do
6 100°C hay 120°C thi nhiét d6 qua cao nén lam
giam kha ning dap tit géc tu do DPPH, con &
60°C thi thoi gian siy bi kéo dai nén 1am oxi héa
cdc chit c6 trong dai hoa buc giam.

D. Anh hudng ciia nhiét do sdy dén gid tri cdm
quan cua mdng cdu gai

Cam quan Ia chi tiéu quan trong gép phan danh
gia chét lugng cda san pham. Chi tiéu mau, mui
va cAu tric bi anh hudng bdi nhiét do siy. Két
qué danh gia cdm quan san phdm dudc biéu dién
6 Hinh 5.

I M ean(hau)
6 I Mean (M)

Ml Mean({Cdu tnic)
5
4
3
2
1
0

]
s
o
2

Biérm danh gia cim quan

S0ddC
B0 ddC
TodéC
90 déC

Mhadt A sfy (dd C)

Hinh 5: Anh hudng ctia nhiét do sy dén gi tri
cam quan
(Ghi chii: Cdc chit cdi khdc nhau thé hién sw
khdc biét giita cdc nghiém thiic ¢ nuic y nghia
p < 0,05)

Trong cdc mau, chi tiéu cdm quan ctia miu
mang cau siy c6 su chénh léch & cdc mic nhiét
do sy khac nhau. Mdc d6 yéu thich ctia cic miu
nay ting dan theo nhiét do tit 50°C dén 70°C
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nhung lai giam ¢ muc nhiét do 80°C va 90°C do
& mifc nhiét do nay mau khong dep mat va lam
mét mii san phim.

Két qua thu dudc cho thiy, & nhiét do 70°C
mAu mang cau siy c6 dudc su yéu thich cao nhét
vé ca ba chi tiéu cam quan, do & nhiét do nay
miu dudc siy trong thdi gian tuong di ngan (150
phit) va do 4m <8% phu hdp véi yéu cau cia thi
nghiém. Bén canh d6, muc nhiét d6 nay gii lai
dugc mau, mui va ciu tric clia ming cau gai la
t6i uu nhat. Diéu nay ciing tuong dong véi nghién
ctiu cia Trinh Thanh Tam va cdng su [17], khi
sdy bot nAm meo Auricularia auricula-judae & cac
nhiét d6 khac nhau nhu 50°C, 60°C, 70°C, 80°C
thi ¢ nhiét d6 70°C, miu dudc wa thich nhit, cho
ra san phim t6t nhit va gift lai dugc nhiéu thanh
phan dinh dudng ctia bot.

IV. KET LUAN VA KIEN NGHI

Qua két qua ciia cic thi nghiém trén, ching tdi
da xdc dinh dugc nhiét d6 va thdi gian sdy t6i uu
nhit d€ mang cau gai gitt dudc chit lugng cam
quan va cac hoat tinh sinh hoc 1a § 70°C trong
thoi gian 150 phiit.

Chiing ta can tiép tuc nghién cifu d€ hoan thién
quy trinh siy va xdc dinh thanh phan cic chit c6
hoat tinh sinh hoc trong qua ming cau gai; dong
thoi, can nghién ctiu diéu kién thich hop dé€ san
Xuét tra tif qui mang cau gai. Ngoai ra, ching ta
c6 thé thém huéng thuc nghiém: siy & nhiét do
thudng (25°C) v6i khi sy kho tuyét ddi (do 4m
tuong d6i bang 0) va so sanh véi cac két qua tién
hanh trén.
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