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Anh hudng ctua ham luong chat ran hoa tan va nhiét do siy doi luu
1én tinh chat vat 1i va ham luong dinh dudng ciia Mang cau xiém

sdy déo (Annona muricata L.)
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Tom tat

Mang cau xiém duoc biét dén nhu mot loai trai cay ¢ nhiéu loi ich cho sic khoe. O Vist Nam,
vGi san lugng 16n, ngoai cach sir dung tuoi, Mang cau xiém dugc sir dung dé cho ra cac san
pham khéc ciing dwoc quan tdm. Nghién ctru ndy nhim xac dinh anh huong cua qué trinh siy di
v6i thanh phan dinh dudng, nhu: ham lugng protein, ham lugng tro, chat béo, mau sic, TAA
(téng ham luong axit ascorbic) va TPC (Téng ham lugng phenolics) caa Mang cau xiém sy déo.
Thdng qua qué trinh gia nhiét ¢ nhiét d6 55°C, 60°C va 65°C, céc tiéu chi danh gia c6 nhirng
thay d6i dang ké khi bd sung syrup duong (60°Brix) & muc 10-15-20%. Hau hét phan trim ham
luong tro va chét béo trong mau khdng bi anh hu(’mg. Ham luong Nito cao nhét dat duoc & néng
dd chat ran hoa tan 20% Ién lwot 12 2,63 + 0,10c va 2,59 + 0,03d & 60 va 65°C. Hon nira, TAA va
TPC giam sau qué trinh siy. Khoang 64,18% TAA duoc giit lai khi Say ¢ 65°C (20% syrup) va
TPC la 38,40% (55°C, 20% syrup). Nhin chung, trong khong gian mau L* cua tat ca cac mau co
¥ nghia bi anh huéng nhung gié tri nay cho két qua nam trong vung mau tring duc, gia tri a* va
b* tang sau khi siy. Thong sé6 mau Lab* c6 anh huong dén diém sé danh gia cam quan sau nay
ctia san pham. Thong s c¢6 kha ning chon hya trong khao sét nay 55°C véi 20% syrup dudong
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1 Gigi thiéu

Ngay nay, san phim tir trai cy dong vai trd 1a ngudn dinh
dudng quan trong. Véi diéu kién thién nhién wu dai, Viét
Nam [a mét trong nhitng nudc ¢6 lgi thé vé san luong cay
an trai, tiéu thu ca trong va ngoai nudc. Pién hinh, nim
2017, tai Bong bang séng Ctru Long c6 1.300 tin Mang cau
xiém duoc thu hoach va tiéu thu. Mang ciu xiém c6 tén
khoa hoc la Annona muricata L., chi Annona, thudc ho
Annonaceae, la mot loai cay c6 ngudn gbc tir Chau Mi va
Caribé[1]. Trong trai cay c6 chira nhiéu vitamin (dac biét la
axit Ascorbic va Thiamine), su phong phl cua cac axit
amin ty do, kha ning chéng oxi hoa, axit glutamic, axit
aspartic, glycine-serine, alanine, citrulline, cysteine (hoac
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cystein), arginine[2]. Pang chu y, trudc day, trong cong
nghé thyc phiam, Méng cau xiém dwoc nghién ciru dé san
Xuit d6 udng, mat, kem, sita chua, thach trai cdy va ruou
(hop chit mui d& bay hoi). V& stc khoe, chiét xuét ethanol
tir hat, 14 va vo cy c6 tac dung an than, giam cing thang;
Mang cau xiém duoc sir dung nhu mot loai thio duoc
chéng co that, hd trg gan va ngan ngira viém niéu dao[2].
Trén toan ciu, loai trai ciy nay duoc st dung nhu mot
ngudn chiét xuat pectinesterase-mot hop chat dong vai tro
Ia chat phu gia thiét yéu trong nganh ché bién[3].

Nude dugc biét dén nhu mot thanh phan chinh, cé anh
hudng dang ké dén bao quan san phdm va cac dac tinh sinh
hoéa. Do d6, cong nghé siy dugc quan tdm nhiéu hon vai co
ché loai bo nudc[4]. Dudi tac dong cua dong khong khi
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noéng dbi Iuu lién tyuc, cac té bao md thuc vat bi thay ddi sau
sac: lién két thanh té bao bi phé4 v, su chuyén pha cua nuéc
tir long sang hoi lam cho cAu tric cua vat ligu md cing
lai[3]. Say dbi lwu da dwoc st dung rong réi trong qué khu
VGi rat nhiéu trai cay va rau qua, lda mach, 6 liu xanh, rau
bina, tao[5-7]; ddng thoi, anh hudng cua didu kién siy trong
qua trinh ché bién 1a rat dang ké. Do d6, sy anh huong cua
cong nghé siy dbi luu duoc quan tdm trong qud trinh ché
bién Mang cau xiém siy déo. Theo d6, ham lwong dinh
dudng nhu vitamin C va polyphenols cin dwoc theo ddi sau
cac cong doan cua qué trinh ché bién. Pdng thoi, chi tiéu
mau sic ciing bi anh huéng 16n, kéo theo mirc diém danh
gia cam quan cua san pham cudi cung. Nghién ctu nhim
muc dich trinh bay anh huéng cua nhiét do siy déi luu va
ham luong syrup duong dén chat lugng dinh dudng cua
mang cau xiém say déo.

2 Thuc nghiém

2.1 Hoa chat
Thubc thir Folin-Ciocalteu (FCR), axit Gallic, DPPH (2,2-
diphenyl-1-picrylhydrazyl) dugc mua tai Sigma-Aldrich
Chemie, Co Ltd (Hoa Ki) va 2,6-dichlorophenolindophenol
(DCPIP) nhap khau tir An Do. Céc hda chat khac: Methanol
(d6 tinh khiét 99,5%), Na,COs (d6 tinh khiét 99,5%), axit
ascobic (d6 tinh khiét 99,7%), NaHCO; (do tinh khiét
99,5%), dietyl ete (do tinh khiét 99,5%) c6 ngudn gdc tir
Trung Qudc.
2.2 Chuan bj mau
Nguyén liéu sir dung trong nghién ciru dugc mua tir chg
Tan Phu Dong, tinh Tién Giang, Viét Nam. Mang cau dugc
chon c6 mau xanh déc trung, khong bi dap ung, hu hai. Sau
d6, 1,5kg Mang cau xiém duoc rira va cit tao hinh, sao cho
kich thuéc day 0,5cm dang quat. Thit qua dugc ngdm vaéi
syrup 60°Brix (10-15-20%) trong 1 gio va dwgc dat vao
khay bing thép khéng gi.
2.3 Thiét bi sy
May sdy cong nghiép c6 kich thuéc 800x1000mm véi 24
khay duogc sir dung cho qué trinh siy. Cai dat tham so tir
55°C dén 65°C. Thiét bi c6 hd trg canh quat gi6 dé dbi luu
dong khi nong, téc do thoat am trong van xa la 100%.
2.4 Xac dinh ham luogng Vitamin C
Ham lugng vitamin C trong mau dugc xac dinh dya trén
phuong phap chuén do DCPIP da duoc mo ta trude diy boi
Manas Denre[8]. Dya trén qué trinh oxi hoa axit ascobic
vai axit 2,6 dichlorophenolindophenol (DCPIP) thanh axit
dehydroascorbic va céc dan xuét lenco khéng mau, phan
g tdi wu héa ¢ pH giira 3 va 4, giot DCPIP du thira s&
khién dung dich chuyén sang mau hong. Ham lwong axit
ascorbic dugc tinh dya trén hai phuong trinh:
2.4.1 TAAL bang vit liéu uét:

TAAL (EWM) _ {(V1 - 0.05) *Vy + 10 * my * df}

g 10 * m, = (V3 — 0.05)

)

2.4.2 TAA2 bang vat lidu khd
mg TAA1 * m,
TAAZ( ; DM) = )
Trong do6:
V; la thé tich DCPIP trung binh cua mau (ml)
V, la thé tich cua vat chira ciia mau duoc chiét (ml)
m, la khéi lwgng chuan cua axit ascorbic (g)
df 1a hé sb pha lodng mau
m, la khéi lvgng mau tuoi dwoc phén tich (g)
V3 la thé tich DCPIP cua tiéu chuan axit ascorbic (ml)
ms la khéi lwong mau theo ndng do chat kho (g)
2.5 Xac dinh ham Iuong phenolics tong
Tong ham luong phenolic duge do bang cac phuong phap
so mau Folin-Ciocalteu, str dung axit gallic lam tiéu chuan
va dugc md ta trude day boi Joseph Nana Gyesi va cong
su[9]. 2 gram mang cau xiém tuoi duoc nghién nhiéu lan
v6i 50ml ethanol tuyét dbi. Dich chiét (0,5ml) dugc cho vao
binh dinh muc téi mau va thém 2,5ml thudc tha Folin-
Ciocalteu (pha lodng 10 lan véi nuéc cit) va dung dich
natri cacbonat 2ml (20% w/v). Mau duogc dit trong khéng
gian tbi truéc khi duge dwa dén may quang ké (May quang
phd UV-Vis Thermo Science ™ GENESYS ™ 10S) & do
hap thu 765nm. Tong ham lugng phenolic dugc biéu thi
bing mg axit gallic twong dwong trén mdi gram chit khd
(mg GAE/g chét khd).
2.6 Xac dinh hé s6 mau Lab*, 4m d6, ham lugng Nito, tro, béo
Céc phép do mau (khong gian mau CIE Lab*) dugc do
bang méay so mau 0,3NH Scanner Chroma (kiéu NR60CP).
Gié tri @6 sang L* ¢ tir 0 dén 100, véi hai phan khong gian
con lai 1a gi4 tri a* (tir xanh lyc dén d6) va b* (tir xanh
duong dén vang).
Hé s6 thoat 4&m (WL) duoc tinh theo phwong trinh sau:
% WL = M;-M, / M;x100 ©)
Vé6i M, la trong lugng cua cac mau Mang cau trude khi dua
vao hé théng siy va M, la trong lwong sau khi qué trinh gia
nhiét két thdc.
Ham luong Nito téng duoc phan tich bing phuong phap
Kjehdah[10], pha hiy mau dudi nhiét do 370°C trong vong 6
gio dé mau hoan toan vo co. Sau do, sir dung Hé théng Velp
Kjeldahl va chuan do bang dung dich H,SO, 0,02N ghi lai thé
tich dung dich axit sunfuric loang trén thanh Buret.
Tong ham luong béo duge do bing phwong phap Soxlet
duoc md ta trude day boi Manirakiza P va cong su[11], sir
dung dung moi diethyl ether 16i cudn chat béo tir trong
nguyén lidu ra ngoai, sau do thu hdi dung mdi va can trong
binh qua I&. Khdi lwong giir trong binh biéu thi két qua ham
lwong chét béo trong mau.
Ham lugng tro trong trai cdy dugc lam ndng & 550°C cho
dén khi khdi lwong khong ddi trong 6 gio[12]. Cac mau
duoc thyc hién 3 lan vé do am, protein, lipid, tro.
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2.7 Phan tich dix liéu

Tét ca cac thi nghiém da duoc tién hanh lap lai 3 lan. Do léch
trung binh va do léch chuan cua két qua duoc tinh bang
chuong trinh Microsoft Excel (Microsoft Inc., Redmond, WA,
USA). Dir ligu thi nghiém dugc phan tich bang phéan tich
phuong sai mot chidu (ANOVA) trong chuong trinh SPSS
(Cong ty IBM, Hoa Ki) véi mic y nghia 5%[12].

3 Két qua va thao luan

3.1 Tinh chét héa Ii cia Méng cau xiém siy déo anh huong
bai nhiét do siy va nong do syrup duong

Bing 1 Sy thay ddi tinh chat héa Ii va mau sic cua Mang cau xiém sau sdy

% Tuoi 55°C 60°C 65°C
Syrup 10 15 20 10 15 20 10 15 20
Amdj [8032 +[10,79 +|1286 +| 1501 +| 1050 +| 1231 + | 14,71 +| 11,83 + | 13,22 15,14 +
(%) 0,81a 0,76b 0,29c 0,48d 0,73b 0,53c 1,27c 0,11b +0,55b | 0,69d
Tro 029 +|289 +|232 +|179 +£|259 =+|311 +£|348 £ |258 =+ |254 =+ |259+
(%) 0,02a 0,06b 0,21b 0,19¢ 0,01b 0,03c 0,08d 0,01b 0,02b 0,14b
Nite |[0,77 +£|201 +|238 +|236 +|167 +|191 +|259 =+ |172¢ 1,73 +|263 =
(%N) | 0,02a 0,06b 0,08c 0,02c 0,02b 0,04c 0.03d 0,01b 0,02b 0,10c
L* 70,42 +| 60,23 +|5793 +| 57,11 +| 55,11 + | 56,14 +| 57,89 + | 60,12 + | 59,59 + | 61,56 +
3,11a 2,17b 1.19c 2,89¢ 3.80b 2,33b 1,89b 1,23b 2,45h 4,81b
a* 511 +|-256 +|-235 +|-388 +|-1,71+ -166 +|-2838 +|-38L £ |-344 +|-345 +
0,21a 0,45b 0,81b 0,78c 0,45b 0,49b 0,32¢ 0,21b 0,53b 0,12b
b* 10,65 +| 19,32 +| 18,11 +| 19,89 + | 17,56 +| 16,36 *+ | 15,34 +| 16,91 + | 16,79 = | 16,35 +
1,53a 0,33b 0,14b 0,35b 0,41b 0,56b 0,32b 0,43b 0,04b 1,32b

Bang 1 cho thiy cac dic tinh dinh dudng va mau sic cua
Mang cau xiém bi anh huéng boi nhiét do khac nhau trong
qua trinh sdy. Khi xir Ii mau ¢ 65°C (390 phut), am da giam
dang ké tir 80,32% con 11,83; 13,22 va 15,14 va khong c6
su khac biét giita ba nong do Brix l1a 10%; 15%; 20%,
twong ung. Giai thich cho su suy giam nay 13, hé thong siy
hd tro quat cua ludng khi néng trong mot thoi gian dai lam
cho nudc trong vat liéu di tir bén trong ra bé mat bén ngoai
va thoat ra médi trudng. Bén canh do, thoi gian siy kéo dai &
muc 390 phdt, ti 1é thuan véi sy mat dan d6 am. Khi két
thiic qua trinh sdy, hiéu suit thu hdi miu dat mic cao nhat
& nong do Brix cao nhit & ca ba thong sb cai dit. Bicu nay
c6 thé duoc giai thich khi néng d6 chat rin hoa tan cao hon
gi6i han sy di chuyén cta nudc bén trong thuc pham Ién bé
mat. Hon nira, khi dat duoc Brix bdo hda, anh huéng cua
nhiét do kho c6 thé gay mat do am trong vat liéu say. Diéu
nay da dugc chirng minh trudc day boi Hossain et al.[13].
Hai diéu kién say con lai cling mang lai két qua tuong tu.

Theo két qua, ti 1& phan tram cua Nito trong tbng s6 mau
dugc phan tich bi anh huéng boi nong do syrup duong.
Dién hinh tai cung nhiét d6 60°C sy khac nhau dang ké
thong qua gia tri: 1,67 + 0,02b (10%), 1,91 + 0,04c (15%)
va 2,59 + 0,03d (20%). Ndng do chét hoa tan cang cao lam
gia tang phan trim lwong Nito. Anh huong tryc tiép nay da
dugc dé cap trudc day boi Gundurao et al.[14], nong do
chit hoa tan ti I¢ thuat v6i phan trim Nito trong mau phan
tich. Phéan tich dinh lwong vai hé théng Soxhlet co két qua
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dang chu y vé sy hién dién cua thanh phan béo bén trong
san pham. Két qua khdng thé dinh lwong thanh phan nay.
Két qua ham hrong tro cho thay gia tri nay ti I& thuan véi
phan tram syrup duoc bd sung, cao nhét 1a 3,48 + 0,08d tai
60°C (tai 20% syrup).

Khong gian mau khong bi anh huéng nhiéu boi qué trinh gia
nhiét. Gia trj L* c6 xu hudng chuyén tir khéng gian mau séang
& 70,42 + 3,11a sang tring-vang-nga, cac tham sb a* (-3,45 +
0,12b) va b* (16,35 + 1,32b) tai nhiét do xit Ii cao nhit (65°C)
Vo gid tri nay, hé thong CIE theo Lab* biéu thi mau vang nga.
Costa at el ciing bdo cdo két qua tuong ty trude day vé Mang
cau xiém théng qua qui trinh sdy kho[15].

3.2 Téng ham lugng polyphenols va Vitamin C trong Méng
cau xiém say déo

Nhan dinh chung dbi voi ham luong TPC va TAA thong
qua qua trinh sdy duoc trinh bay trong Hinh 1. Két qua thé
hién ring, so véi miu twoi 4,40 + 0,02mg GAE/g chét
khd, cac mau sau siy déu giam manh. Tai 55°C, khong c6
su khac biét trong cling mot didu kién sdy, sy khac nhau
trong phan tram syrup duong anh huong khong dang ké
dén gia tri TPC (1,43 + 0,02; 1,55 + 0,01 va 1,69 + 0,09
vGi 10-20% syrup twong tng). Tuy nhién, sy suy giam la
dang ké sau khi sdy khd, qua trinh ndy anh huong dang ké
dén ham lugng TPC, ¢6 thé hiéu duoc su xubng cap TPC
phu hop vai phan ng bac nhat trong bao céo ciia Mrad va
cbng su va bi anh huong dang luu tdm boi nhiét @6 khdong
khi néng[16].
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sz 10%
= 10%
W 20%
——10%
—#=15%
—o—20%

Tuwoi 55°C 60°C 65°C
Cgt: TPC; Bwong: TAA
Hinh 3.2 Anh huong caa nhiét do siy déi luu va phin trdm syrup (60°Brix) 1én TPC va TAA cua Mang ciu xiém siy déo

4 Két luan

Tir két qua cia nghién ciru ndy, thay rang, vai qui trinh sy doi
Iuu, anh huong caa nhiét @6 ¢ 65°C (10% syrup) 1a I6n nhat
ddi vai cac chi sb dinh dudng (TAA, TPC). Xép xi 67,26%
TAA, 38,41% TPC duoc gt lai khi siy & 55°C (20% Brix).
Nhiét do siy khéc nhau 1am suy giam mau sic ban dau cua
mang cau xiém; Dong thoi, ndng do cao cua syrup dudng gidp
gitr lai mot phan cac hop chét Vitamin C va polyphenol. Cac
thong s6 t6i uu cua qui trinh duoc xac dinh ¢ 55°C (390 pht)
VA C4C mau c6 syrup dudng thém 20% (60°Brix). Pay ciing 1a
thong s6 dugc lya chon cho cac doanh nghiép dé khao sét cho
qui md 16n hon. Hiéu suat thu hdi sau qué trinh dat 22,56 +
0,92%. Han ché cta nghién ciru nay 1a da khong danh gia cam
quan v& mau sic, mui va vi ciia san pham siy hay anh huong
cua thoi gian sdy d6i véi chat ugng cia Mang cau sy déo.

Loi cam on
. i . o Nghién clru nay dugc tai trg boi Qui Phat trién Khoa hoc va
Hinh 3.3 San pham Mang cau xiém say déo[17] Cong nghé NTTU trong d& tai ma s 2019.01.37/HD-KHCN
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Effect of soluble solids content and convection drying temperature on physical properties and
nutrient content of Soursop’s jelly drying process (Annona muricata L.)

Tran Thi Yen Nhi**", Vo Tan Thanh*?, Nguyen Phu Thuong Nhan, Tran Thi Phuong Nhu, Nguyen Hong Khoi Nguyen?,
Nguyen Nhan Quyen? Nguyen Duong Vu', Pham Van Thinh', Tran Thi Quy**, Tran Thi Phuong Uyen®

INTT Hi-Tech Institute, Nguyen Tat Thanh University

“Faculty of Environmental and Food Engineering, Nguyen Tat Thanh University
Department of Pharmacy, Nguyen Tat Thanh University

“Tat Thanh Insitute of Agrobiology, Nguyen Tat Thanh University
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Abstract With demand for soursop and large harvested output in Vietnam. Requires post-harvest processing technology. On
the other hand, examine the effect of the process on the characteristics of soursop. This study aims to determine the effect of
drying on nutrient components such as protein content, ash content, fat, color, TAA (total ascorbic acid content) and TPC
(Total phenolics content) of soursop. Through heating at 55°C, 60°C and 65°C, the evaluation criteria have significant
changes when adding syrup (60°Brix) at 10-15-20% . Most percent of ash and fat content in the sample is not affected. The
highest nitrogen content was achieved at 20% dissolved solids concentrations of 2.63 + 0.10c and 2.59 + 0.03d at 60 and
65°C, respectively. Moreover, TAA and TPC decreased after the process, about 64.18% TAA was retained when drying at
65°C (20% syrup) and TPC was 38.40% (55°C, 20% syrup). In general, in the L” color space of all meaningful samples is
affected but this value gives the result in the white area, the a” and b" values increase after drying. Lab* color parameters
affect the later sensory evaluation score of the product. Parameter has the ability to select in this survey 55°C with 20% sugar
syrup based on TAA and TPC content standards, some remaining factors with lower coefficient.

Keywords Soursop Siamese (Annona muricata L.), Vitamin C (TAA), Phenolics (TPC), convection drying, soluble solids
(60° Brix)
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