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Bai nghién ciiu

Anh huéng ctia ty 1é phdi tron chat tro sdy dén dac tinh héa ly ctia
bét so ri san xuat bang phuong phap say bot x6p

Duong Thi Ngoc Diép'"*, Nguyén Thi Tuyét Nhi', Hoang Quang Binh?

TOM TAT

So ri dugc biét dén la mot loai trai cdy nhiét déi rat giau cac hgp chét sinh hoc c6 Igi cho stc khoe
nhu polyphenol va vitamin C. Tuy nhién, loai nguyén liéu nay dé bi hu hong sau thu hoach do toc
d6 chin nhanh. Do d6, ché bién cac san phdm mdi nhu bét hoa tan la diéu can thiét. Muc dich cta
nghién clu nay nham danh gia tdc dong clia ty 1& b sung chét trg sdy gom maltodextrin (8-12%)
va hydroxylpropyl methylcellulose (0,75-1,25%) dén dac tinh héa ly clia bot so ri dugc ché bién
bang phuong phép sdy bot. Két qua nghién clu cho théy su thay déi cac ty 1& phdi tron chat trg
sdy da anh hudng dén ty trong va dé tao bot, ham lugng acid, d6 hoa tan, vitamin C va polyphenol
clia bot. O tat cd mau co ty lé bé sung maltodextrin 13 12%, mau cé do6 tao bot thap <5%; trong khi
dé cac ty lé con lai c6 d6 tao bot [a 80% - 140%. Mau co ty 1& bé sung maltodextrin 8% két hop vdi
hydroxypropyl methylcellulose (HPMC) 0,75% cho thanh phdm c6 gié tri cao nhat vé dé hoa tan,
ham lugng vitamin C, va polyphenol. Két qua chup vi anh quét SEM cho théy bét cé hinh thai dang
phéng, khéng bi két dinh, hinh dang khong déu va bé mat nhén. Ngoai ra két quéa phan tich PCA
cling cho thdy d6 hoa tan, ham lugng vitamin C, polyphenol ctia bot cé méi tuong quan thuan vai
d6 né clia bot va tuong quan nghich vdi ty trong bot. Bot so ri tao thanh cé thé dugc st dung nhu
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ngudn cung cap vitamin C.

Tu khoa: Bot sa ri, chét trg sédy, polyphenol, vitamin C, sdy bot

DAT VAN DE

So ri la loai tréai cay dugc trong tai hau hét cac tinh
DPong béng Song Ciu Long, dic biét nhiéu nhat 1a
Tién Giang, tiép dén la Bén Tre va An Giang. Theo
cOng thong tin dién ti tinh Tién Giang, ti ndm 2019
tai Tién Giang da hinh thanh viing chuyén canh so ri
tai thi xa Go Cong Tay va mot phan thi xa Go Cong
v6i sdn lugng 1én dén 5.000 tdn/ndm, dép tGng nhu
cau tiéu thu ndi dia va xudt khdu. Hién nay, so ri Go
Cong da dugc cip ching nhan san xudt an toan theo
tiéu chuén VietGAP. So ri ¢6 thé cho trdi quanh nim
vu thudn la tit thang 5 dén thang 11 duong lich hing
ndm va vu nghich la ti thang 12 dén thang 4 duong
lich nam sau. Péy 1a dic diém thuan lgi vé viéc tiép
can ngudn nguyén liéu phuc vu cho nghién ctiu va san
xudt cic san phdm tif trdi so ril.

So ri dugc biét dén 1a mét loai trai cay rat giau cac hgp
chét t6t cho stc khoe. Bén canh ham lugng vitamin
C cao gép nhiéu l4n so véi cac loai trdi cay khac nhu
cam, quyt, xoai; loai trdi cay nay con chtia cic hop
chat nhém polyphenols nhu phenolic acid, flavonoid,
courmarin, stibene, lignan. Chiét xuét ti qua so ri
cho théy kha nang khidng oxy héa manh, khang viém,
khéng tang dudng huyét, khang u, chong doc va tang
cudng hoat dong bao vé gan?. Tuy nhién, thuc té cho

thdy qua so ri chin nhanh, nén rit khé bao quan tuoi,
can thiét phai ché bién thanh san phdm dé c6 thé kéo
dai thoi gian st dung va van chuyén di xa.

S&y kho la mét phuong phap phé bién gitp bao quan
nguyén liéu thuc phdm do kha nang loai bd nudc ra
khoi nguyén liéu tuoi. San phidm sau khi tach nuéc
it bi hu hong hong duéi tdc dong ctia cac tac nhin
khéng mong mudng nhui vi sinh vat va enzyme. Ngoai
ra, phuong phdp nay giup gidm thiéu chi phi dong
€01, luu trii va van chuyén do sy gidm dang ké vé
kich thuéc va khéi lugng clia nguyén ligu>. Sy bot
la mot trong nhiing ky thuét phé bién d€ san xuit bot
c6 ngudn gdc nguyén liéu tii thyc vét. San phim dugc
tao thanh dua trén nguyén ly danh bong nguyén liéu
ti dang long hodc ban long thanh dang bot. Trong
quaé trinh ddnh béng, cac chat trg sdy cd vai tro nhu
chit tao bot hodc chét 6n dinh bot dugc bé sung vao
nguyén liéu. Sau do, bot dugc trai thanh mot tim
thdm moéng va siy kho. Bot tao thanh phuong phap
nay c6 thoi gian sdy ngin, dé hoa tan trong nudc va
quy trinh san xudt don gian®. Hién nay, cic nghién
ctu vé san xudt bot ti trai so ri bing Iy thuit nay
con kha han ché. Theo cac nghién ctiu vé€ san xudt
bot tréi cy bang phuong phap sdy bot x6p trude do,
nhu bot tréi man*, bot xodi’, bot trai me® va bot trai

Trich dan bai bao nay: Diép D TN, Nhi N TT, Binh H Q. Anh huéng ctia ty 1& phaéi tron chét trg sdy dén
dac tinh héa ly ctia bét so ri san xuit bang phuong phap sdy bot x8p. Sci. Tech. Dev. J. - Eng. Tech.
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cherry’; tj 1¢ b8 sung cic chét trg siy c6 anh hudng
quang trong dén d¢ 6n dinh, d§ nd cta bot ciing nhu
ham lugng cdc hgp chit sinh hoc ctia bét thanh phdm.
Maltodextrin va cdc dan xuét cta cellulose (hydrox-
ylpropyl methylcellulose) thuong dugc st dung nhu
chit trg sdy® trong ché bién cac san phdm bot. Tuy
nhién cac danh gid vé &nh hudng ctia viéc bd sung cac
chét nay dén chét lugng bot so ri van con khd it thong
tin. Do d4, muc dich ctia nghién cttu ndy nham danh
gid sy thay d6i cta ty 1& b6 sung chét trg sdy dén dic
tinh hoéa ly va ham lugng cac hgp chét khang oxy héa
¢4 trong bot so ri.

PHUONG PHAP NGHIEN CUU

Nguyén liéu va héa chat

Nguyén liéu

Trai so ri (Malpighia glabra ) thudc giéng so ri chua
dugc thu mua tai vuon trai cdy 6 Go Cong, tinh Tién
Giang. Nhiing qua dat d¢ chin d6 cam, cuéng con
xanh, khong c6 hién tugng hu hong vé mit vét Iy 1an
vi sinh vat (vi dy, mau nau sdm, dap, bé mat xudt hién
moc, mui 1én men hodc mui la) dugc lua chon lam
nguyén liéu trong nghién ctu (Hinh 1). Nguyén liéu
sau khi rtra sach va dé€ rdo dugc bao quan & nhiét do
-18°C cho dén khi dugc st dung.

Maltodextrin (MD) DE 15 c¢6 nguén goc ti cong ty
Qinhuangdao Lihua Starch Co Ltd (Trung Qudc).
Hydroxypropyl methylcellulose (HPMC) ¢6 nguén
g6c tii cong ty Luzhou North Chemical Industries Co.,
Ltd (Trung Qudc).

Hinh 1: Trdi s ri dugc st dung trong nghién ctu

Héa chdt

Céc hoa chit duge st dung trong nghién ctiu nay
bao gom ascorbic acid, gallic acid (Sigma Aldrich,
Singapore), Folin-Ciocalteu (Merck, Dtic), methanol
99% (Chemsol, Viét Nam), hydrocloride acid (HCl),
sodium chloride (NaCl), kali iodua (KI), Iod (I5), tinh
bot (Xilong, Trung Qudc).

Quy trinh chuén bi mau

So ri sau khi ra dong dugc ép bing mdy ép tréi cay
Philips (HR1863, Trung Qudc) dé€ thu dich qua. Tiép
theo, 100g dich qua dugc tron déu cling v6i maltodex-
trin & céc ty 1¢ khac nhau (8, 10 va 12%) va HPMC &
cdc ty 1é khac nhau (0,75%; 1,00% va 1,25%). Hoén
hgp sau d6 dugc danh bong bang cach st dung may
danh tring (MX-SS1BRA 600W, Panasonic, China)
trong 5 phut véi téc do t6i da. Cac mau bot tiép tuc
dugc tri déu 1én khudn (dai x rong 13 20 cm x 15 cm)
v6i do day khoang 3 mm. Tiép theo, mau dugc sdy
kho tai nhiét d6 65°C bang mdy siy khi néng (10K
Inox 304 VN, Vién Dong, Viét Nam) dén khi dat do
dm trong khodng 3-5%. Sau do, cac mau bot da sdy
kho dugc xay nhuyén bang mdy xay (HR2115, Philip,
Trung Qudc) dé thu hoi bot. Bot dugc giti trong tui
nhuya trang nhém, ghép mi va bdo quan tai nhiét nhiét
d6 -18°C cho dén khi cac phan tich héa ly dugc thuc
hién.

Phan tich thanh phan héa ly cta bét so'ri
Ty trong bot va dé né cta bot

Cac phuong phap phan tich dugc trinh bay trong muc
nay dugc tham khéo tit nghién ctiu ctia Sifat va ctv.
(2021)%.

Ty trong bot (g/ cm?): Bot sau khi tao thanh dugc xac
dinh khéi lugng biang can phén tich 2 s6 16 (AND FX-
1200i, Nhat Ban) va rét vao 6ng dong 250 mL dé xdc
dinh thé tich. Ty trong bot dugc tinh todn dya trén ty
1é gitia khoi lugng va thé tich cta bot theo cong thic
(1).

p s = [Khéi lugng bot (g)]/[Thé tich bot (em3)] (1)
Do nd cua bot dugc xac dinh theo cdng thic (2).
Trong do, ps 1a ty trong cta bot, p,, la ty trong cla
mau tridc khi danh bot.

Do né ctiabot (%) = [(1/pf) - (1/p)]x100/(1/p ) (2)

D6 hoa tan

Phuong phéap phan tich dugc dugc tham khao tu
nghién ctiu ctia Sifat va ctv. (20214, Trong mét 6ng
ly tam, bot so ri (1 g) duge lic déu véi véi 10 mL
nudc cit. Sau d6 mau dugc ly tm véi t6c do 5000
vong/phit trong vong 10 phut bang mdy ly tdm (Uni-
versal 320R, Hettich, Germany). Phén dich ndi thu
dugc tiép tuc trai déu1én dia nhom va sdy kho tai nhiét
d6 105°C dén khi khéi lugng khong thay d6i. Do hoa
tan cta bot va dugc xdc dinh dya trén ty 1é gitta khéi
lugng ctia dich néi sau khi sdy (m; ) va khéi lugng ctia
bot so ri dugc phén tich (my), thé hién theo cong thiic
(3):

Do hoa tan (%) = my/m;x100 (3)
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Ham lugng polyphenol téng sé (TPC)

Mau sau khi trich ly theo phuong phép ctia Xu va ctv,,
(2008)? dugc tién hanh x4c dinh ham lugng polyphe-
nol téng theo phuong phdp ctia Lim va ctv., (2007) 1°.
Trong mdt 6ng nghiém, lic déu hon hgp gébm 0,3 mL
dich trich da pha loang véi 1,5 mL Folin 10%. Mau
dugc d€ yén trong 5 phut. Sau d6 1,2 mL NapyCO3
7,5% dugc thém vao hdn hop va lac déu. Sau 30 phut
phan ting tai nhiét d6 phong 29-31°C mau dugc phan
tich mat d¢ quang & budc séng 765 nm bing mdy do
quang phd UV-vis (UV-1800, Shimadzu, Nhit Ban).
Qua trinh phén tich dugc thuc hién trong diéu kién
chan sang. Ham lugng polyphenol téng s6 dugc tinh
todn dua theo cong thiic (4) va két qua dugc thé hién
dudi dang mg duong lugng gallic acid / 100 g vat chat
kho (mg GAE/100g vck).

TPC = [(y-b) x V x DF x 100 x 100]/[a X m
% (100%-% &m) x 1000] (4)

Trong dé, y : gid tri OD clia mau phén tich, a va b: hé
s0 trong phuong trinh dudng chuén gallic acid (10-70
ug/mL), V: thé tich dich trich ly, DF: d6 pha loang, m:
khéi lugng ctia mau.

Ham luong vitamin C

Ham lugng vitamin C: Mau sau khi nghién nhuyén
dugc can 0,1 g vao binh dinh mdc 100 mL. Sau dd, 2
giot HCI 2% va nudc cit dugc bs sung cho dén vach.
Mau dugclac déu valoc qua gidy loc thu ldy dich chiét.
Tiép theo, dich chiét dugc chuyén 10 mL vao binh tam
giac va thém 2 giot ho tinh bot 0,5%, lac déu. Mau sau
d6 dugc chudn do véi dung dich iod 0,01 N dén khi
xudt hién mau xanh bén trong 30 giay. Ham lugng vi-
tamin C dugc tinh todn dua theo cong thiic (5) va két
qua dugc thé hién dudi dang mg / 100 g vét chét kho
(mg /100g vck). Phuong phap phén tich dugc tham
chiéu tii Pathy (2018) !1.

X=[V x V;x 0,88 x 100]/[V, x m] (5)

Trong d6: V: S6 mL dung dich I 0,01 N dung d€
chuén d9, V;: thé tich dich mau thi nghiém, V;: thé
tich dich mau ldy d€ xac dinh, 0,88: s6 gam vitamin C
ung v6i 1 mL dung dich I, 0,01 N.

Phan tich hinh thdi bét

Mau dugc gtii dén Vién Ung dung Khoa hoc Vit liéu,
quan 12, TPHCM dé phan tich hinh théi cta hat bot
bang cich st dung kinh hién vi dién tit quét (SEM)
(Hitachi, S4800, Anh) tai 10 kV. Mau dugc pha mét
16p platin v6i do day 50 mm. Mau dugc chup tai cic
d6 phan giam x 500 va x 1000.

Cdc chi tiéu khdc

Ham lugng tong chét ran hoa tan (TSS) dugc xdc dinh
bang khic xa ké (Atago, 0-32°Bx, Nhat Ban), miu
dugc hoan nguyén theo ty1é 1 gbdt va 10 g nude trude
khi phén tich. Ham lugng acid tdng s6 (TA) dugc xac
dinh bing phuong phép chuin d6 (TCVN 548-2007).
Hoat d6 nudc duge xdc dinh bang méy do hoat do
nudc dé ban Decagon, Aqualab 3, My). Am do dugc
xdc dinh bang phuong phap sdy mau dén khdi lugng
khong d6i tai nhiét do 105 .

Xi ly sé liéu

Trong nghién ctiu nay, s6 liéu ti thi nghiém dugc
phén tich phuong sai (ANOVA) m¢t yéu t6 va hai yéu
t6, kiém dinh sy khac biét nho nhit (LSD) dugc thuc
hién vé6i su ho trg ctia phdn mém JMP phién ban 13.0.
Phin mém Excel 2019 dugc dung dé€ tinh todn s6 liéu.

KET QUA NGHIEN CUU

Pac tinh bot

Bot la mot hé ma khi phén tan trong pha lién tuc la
long hodc ban ran. D€ ting hiéu qua tao thanh bot cac
chét trg sdy c6 vai trd nhu 1a chat tao bot va chit 6n
dinh, thudng dugc stt dung trong qua trinh san xuit.
Trong do, chit tao bot 1a chat hoat dong bé mat c6 kha
ndnglam giam stic caing bé mat gitia hai chitlong hodc
gitia chdt 1ong va mot chat rn. Trong khi d6, chit 6n
dinh c6 vai tro gitp tang d6 nhét ctia pha lién tuc hodc
bang cach hinh thanh m¢t mang ba chiéu lam chim
chuyén dong ctia cac thanh phan bén trong bot®. Do
d6, sy thay ddi ty 1¢ chat 6n dinh dan dén sy thay d6i
dac tinh cta bot.

Két qué phan tich trong Bang 1 cho théy, su thay d6i
ty 1é maltodextrin va HPMC da dan dén sy khac biét
6 y nghia thong ké vé ty trong va do ng ctia bot gitia
cdc mau khdo sat (p<0,05). Nhin chung, ty 1¢ b6 sung
maltodextrin (MD) tang d4 lam ting ty trong va giam
d6 nd cta bot. Cu thé, & tat ca ty 1é¢ HPMC va ty 1é
MD 12%, cac mau khdo st c6 ty trong bot cao xdp
xi 1 g/em® va d6 né thdp khoang 3%. Hinh anh thé
hién trong Hinh 2 clng cho thdy cic miu nay hau
nhu khong quan sat dugc sy xudt hién cua bot sau
qua trinh danh bot. Ngugc lai, tai ty 1é MD 8% bot c
ty trong thdp nhét va d0 nd cao nhat v6i s6 liéu cu thé
ghi nhén dugc 14n lugt ndm trong khodng 0,42-0,51
g/cm? va 99,59-133,89%. Nghién ctiu trudc d6 vé bot
tréi viét quét cing da cho thdy bd sung maltodextrin
& mot gidi han nhét dinh gitp tang do nd ctia bot, tuy
nhién vugt qua muc nay c6 thé lam ting 6 nhét cua
mau dan dén tic dong ngugc 1a lam gidm do nd cha
bot 12,
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Déi v6i HPMC, nghién ctiu chua ghi nhin dugc sy
bién déi theo quy luét vé ty trong va d6 nd ctia bot khi
thay d6i ty 1& chat trg sdy nay. Tai cing ty 1 MD 8%,
bot ¢6 ty trong 1a 0,42; 0,51 va 0,49 g/cm? tuong ting
vdi ty 16 b6 sung maltodextrin 1an lugt la 0,75%, 1,0%
va 1,25%. Trong khi d6, nghién ctiu khdc trén bot trai
Aegle marmelos L, su gia taing ham lugng methyl cel-
lulose (MC) ti 0,25% dén 0,75% da lam ting ty trong
ctiabot13. Nguoc lai d6i véibot trai du du, trong cling
khoang ty 1&¢ MC nay da gitip gia ting d¢ n& clia bot 14,
Nghién ctiu ctia Abbasi & Azizpour (2015) phat hién
ty 1é MC ting tii 1% dén 2% lam giam ty trong ctia bot
tréi cherry tit 0,65 xuéng 0,41 g/cm3 7.

Trong cic nghién ctiu trudc d6 vé bot trai man?, bot
trai cherry” va bot trai Aegle marmelos L3 dugc san
xudt bing phuong phép sdy bot, cac tac gia da dé cap
ty trong bot cang thdp thé hién lugng khong khi di
vao trong méau cang nhiéu trong qua trinh danh bot
va gitp bot c6 do nd 16n, két qua la qud trinh tach
nude ra khoi mau dat hiéu qué cao trong qua trinh
sdy.

Céac mau c6 ty 1é b6 sung maltodextrin 12% c6 ty trong
bot cao nhit va do nd thdp nhit trong tt ca cac mau
da khao sét. Vivay, cic mau nay da khong dugc chon
dé tiép tuc danh gid cdc chi tiéu v€ ham lugng vitamin
C va polyphenol.

TA, TSS va do hoa tan

Céc mau dugc lya chon tit muc Dic tinh bot dugc
tiép tuc sdy kho d€ thu hoi bot. Céac ddc tinh héa ly
ctia bot so ri dugc thé hién trong Bang 2. Tuong ty
dac tinh bot, sy thay d6i vé ty 1é b6 sung chét trg sdy
da dan sy khac biét vé ham lugng acid c6 trong mau
bot so ri. Trong do, tai cdc miu bé sung MD 1a 8%,
ham lugng HPMC tang tit 0,75% dén 1,25% da lam
giam lugng acid ti 3,16% xudng 2,88%. Trudng hop
khac, khi lugng b6 sung MD dugc nang tit 8% dén
10% va giti ¢6 dinh HPMC 1a 1%, da lam ham lugng
acid c6 trong mau giam tit 2,92% dén 2,84%. Asocr-
bic acid 13 acid hiiu co chit yéu cé trong trai so ri2.
Nghién ctiu trudc trén trdi so ri'> va ba ép trai so ri 16
da cho thdy nhiét d¢ sdy cang cao va thoi gian sdy cang
dai, dan dén hao hut cang nhiéu lugng ascorbic acid
c6 trong san phdm sau khi sdy. Mau 8%MD-0,75%
HPMC c6 thoi gian sdy 3,5 gid; mau 10%MD- 1,25%
HPMC c6 thdi gian sdy 4,5 gid; cdc mau con lai c6
thai gian khoang 4 gio. Thoi gian sdy ngdn c6 thé da
gitip han ché sy hao hut cta acid hitu co nay c6 trong
bot so ri. Ngugc lai, ham lugng tdng chit rin hoa tan
gitia cdc miu khao sat lai khong c6 sy khac biét vé mit
thong ké (p>0,05). T4t ca cic mau déu dat gia tri ndm
trong khoang 8,77-8,93%.

Vé d6 hoa tan, két qua xii Iy thong ké cho théy tinh
chét nay ctia bot so ri c6 sy khac biét rd gitia cic mau
khao sat (p<0,05). Tang ham lugng matodextrin 8%
dén 10% da lam tdng do hoa tan cta bot ti 57% dén
68%. Tuy nhién sy gia taing HMPC d4 mang lai tac
dong nghich d6i véi do hoa tan ctia bot. Do hoa tan
gidm dan tli 72,41% dén 57,82% khi ty 1¢ HPMC din
mo rong tui 0,75% dén 1,25%.

Vitamin C va polyphenol

Ca hai chitiéu phan tich 1a vitamin C va polypheol déu
c6 ham lugng thdp nhAt tai mau st dung 10% MD va
1,25% HPMC, véi két qua ghi nhan dugc tuong ting
la 2063,11 mg/100 vck va 1963,84 mg GAE/100g vck
(Bang 3). Trong khi d6, ham lugng cao nhit cta vita-
min C1a 2366,22 mg/100g vck va polyphenol 2201,80
mg GAE/100 vck da dugc tim thdy 6 mau stt dung 8%
MD va 0,75% HPMC. Cac mau bt so ri con lai khong
6 su khac biét ro6 vé€ mat thong ke, véi ham lugng vi-
tamin C ndm trong khoang 2131,56 - 2229,33 mg/100
vck va polyphenol 2006,68 -2140,45 mg GAE/100 vck.
Hién tugng nay co thé 1a do méu 8% MD - 0,75%
HPMC c6 d6 nd ctia bot cao nhét, gép phan nang cao
kha ning thodt hoi nudc ra khoi bot, din dén mau
6 thoi gian siy ngin hon (3,5 gi6) so véi cac miu
con lai (4 gio), diéu nay giup han ché cac sy hao hut
cac hgp chét nhay nhiét nhu vitamin C va polyphenol.
Céc nghién ctu trude d6 cing da chi ra rang, gidm
thoi gian sdy gitp gidm sy hao hut vitamin C c6 trong
bot trai xoail?, polyphenol cé trong bot trai nhau!8
ciing nhu anthocyanin (hgp chit sinh hoc nhay cam
v6i nhiét do) trong bot tréi cherry”.

Ham lugng vitamin C trong bét so ri cao hon so véi
bot trai du du 125 mg/100g [14] va bot bot xoai 19,56-
22,65 (mg/100g) 17. Ngoai ra, ham lugng polyphenol
6 trong bodt so ri cao hon bot trai cherry 100-150 mg
GAE/100g’, bot trai nhau 1394,5 mg GAE/100g '8,
nhung hon thdp hon bot trdi dao 2490-3236 mg
GAE/100g .

Song song véi cac chi tiéu da dé cap, nghién ctiu ciing
da theo doi sy thay d6i mau sac ctia bot so ri tai cac ty
1¢ phéi tron chét trg sdy khac nhau. Nhin chung, b6t
so ri thu dugc & tit cd cdc mau thi nghiém déu c6 mau
do6 cam (Hinh 3). Trong d6, mau 8% MD va 0,75%
HPMC c6 cudng do mau dam hon & ca hai dang la
bot va dung dich hoan nguyén. Trong bdo ctia Delva
va Schneider (2013) da nhan xét rang anthocyanin 1a
carotenoid 1a cic sac t6 chinh tao nén mau sic d6 cam
dic trung cho qua so ri chinh?, Tuy nhién ca hai hgp
chét nay déu dé bi hao hut dudi tic dong cta nhiét
d6 cao. Mau 8% MD va 0,75% HPMC c6 thoi gian
sdy ngan nén c6 thé da gitp luu git ham lugng cic
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Bang 1: Anh hudng clia ty I phdi trén chit trg say dén ty trong va dd né ctia bot so ri

Ty 1é maltodextrin (%) Ty 1é HPMC (%)

0,75 1,00 1,25

Ty trong bot (g/ cm?)

8 0,42¢ + 0,01 0,51¢¢ £ 0,02 0,49¢ + 0,03
10 0,56 & 0,02 0,53¢ + 0,01 0,51¢¢ 4 0,02
12 1,014 £ 0,01 1,02% 4 0,01 1,014 + 0,00
DO nd ctia bot (%)

8 133,89 + 8,98 99,597 + 8,28 113,54 + 9,75
10 80,01¢ + 7,85 97,11%¢ + 6,15 103,92%¢ 4 7,10
12 2,874 40,26 2,499 40,24 3,057 + 0,30

S6 liéu dugc thé hién theo gid tri trung binh & do léch chuén. Trong cing mot hang, cdc gid tri trung binh mang chi cdi a, b, c khac nhau thé
hién c6 sy khdc biét mang y nghia théng ké tai p < 0,05 gitta cdc mau khao sit.

Ty 1€ maltodextrin Ty 1€ HPMC (%)
(%0) 1,00
8
10
12

Hinh 2: Hinh dnh minh hoa su tao thanh bot s ri tai cac ty 1& phoi tron chat trg say
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Bang 2: Anh huéng ctia ty I phéi trén chét trg say dén TA, TSS va dé hoa tan clia bot so'ri

Nghiém thtic TA TSS* Do hoa tan
(%) (%) (%)

8%MD - 0,75%HPMC 3,167 + 0,03 8,83 % 4 0,15 72,41% + 1,04

8%MD - 1,00%HPMC 2,92” 40,03 8,93 % + 0,06 61,64° + 1,09

8%MD - 1,25%HPMC 2,88% + 0,05 8,77 % £ 0,12 57,827 £ 1,18

10%MD - 1,00%HPMC 2,847 + 0,03 8,937 +0,12 72,07% + 1,57

10%MD - 1,25%HPMC 2,81¢ + 0,03 8,93 % + 0,06 68,84 + 1,17

*Két qué phén tich trén nén mau la dung dich dugc hoan nguyén tii 1 g bot va 10 g nude cét.
S6 liéu dugc thé hién theo gid tri trung binh & d¢ léch chuén. Trong cing mot hang, céc gia tri trung binh mang chi cdi a, b, ¢ khac nhau thé
hién c6 su khéc biét mang y nghia théng ké tai p < 0,05 gitta cic mau khao sét.

Bang 3: Anh hudng ctia ty & phdi trén chét trg say dén vitamin C va TPC ciia bét so'ri

Nghiém thtic Vitamin C TPC

(mg/100 g vck) (mg GAE/100 g vck)
8%MD - 0,75%HPMC 2366,22% + 33,87 2201,80% + 66,84
8%MD - 1,00%HPMC 2131,56"¢ 4 94,29 2036,26" + 39,78
8%MD - 1,25%HPMC 2200,00%¢ + 77,61 2006,68"° + 88,57
10%MD - 1,00%HPMC 2229,33% + 58,67 2140,45% + 88,34
10%MD - 1,25%HPMC 2063,11€ + 94,29 1963,84° + 66,44

S6 liéu dugc thé hién theo gid tri trung binh & d¢ léch chuén. Trong cing mot hang, céc gia tri trung binh mang chi cdi a, b, ¢ khac nhau thé
hién c6 su khéc biét mang y nghia thng ké tai p < 0,05 gitta cic mau khao sét.

8% MD - 8% MD — 8% MD - 10% MD - 10% MD -
0.75% HPMC 1,00% HPMC 1.25% HPMC 1% HPMC 1.25% HPMC

Hinh 3: (A) Hinh anh bét so riva (B) Hinh anh dung dich dugc hoan nguyén tir bot so ri
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hop chit nay trong bot so ri nhiéu hon so véi cic mau
con lai. Nghién cttu Ekpong va ctv. (2016) cho théy st
dung maltodextrin 15% va HPMC 0,1% cho san phdm
bot trai me c6 chit lugng cao®.

Bén canh cic két qua phén tich da dugc dé cép, trong
nghién ctiu nay cling da thuc hién khao sat so bo kha
nang tao bot ctia dich ép so ri khi b6 sung maltodex-
trin & ty 1¢ 6% va 8%, két hop véi HPMC & ty 1 0,5%
va 0,75%. Két qua cho thiy bot tao thanh c6 46 né dao
dong trong khoang 95,31%-110,18% va ham lugng vi-
tamin C c6 trong bot sau sdy dao dong trong khoang
2178,21-2235,89 mg/100g vck. Cac két qua nay thdp
hon so v6i mau 8% MD-0,75% HPMC. Nhu vy, tu
cac két qua phan tich cho thdy boét so ri dugc san
xudt ti dich ép so ri phdi tron véi 8% maltodextrin
va 0,75% HPMC, da cho san phdm c6 ham lugng cao
vé acid t6ng s, vitamin C va polyphenol. Bt thanh
phim cé mau sic d6 cam dic trung va mui thom cta
tréi so ri.

Hinh anh ciu tric hat, @ 4m va hoat do
nuéc

Hinh 4 cho thdy b6t so ri (miu 8% MD-0,75% HPMC)
c6 hinh thai dang phing, khong bi két dinh, hinh
dang khong déu va bé mét nhin. Hinh théi bt trong
nghién ctiu hién tai kha giong véi cac bao cdo trude
day vé bot xoai®, bot viét quat!'? va bot trdi dao!®
dugc san xudt bang cong nghé siy bot xdp.

Bén canh d6, két qua phan tich cho thdy bot so ri co
hoat d§ nudc la 0,29 va do &m la 3,33%. Cac gia tri
nay kha tuong dong d6i cic loai bot trai cay khac cling
dugc san xudt bang cong nghé siy bot. Hoat do nudc
va dm do ctia bot trai me 1a ¢6 gid trilan lugtla 9,51%
va 0,13°, bot trai viét quat 1a 2-4% va 0,2-0,4 12, bot
trai nhau 13 6% 18, bot trai dao 1a 2%1°, va bot dua
1udi 1a 3,26% va 0,4220. Hoat d6 nuéc <0,6 gitip sin
phém giup san phidm c6 han st dung dai do han ché
su phat trién cha cac vi sinh vét va phan tng sinh héa
khong mong mudn 2.

Su tuong quan gilta cac dac tinh héa ly cia
bot so'ri

Nghién ctiu ghi nhan dugc dudi su tac dong cua viéc
thay doi ty 1é cac chit trg sdy, ty trong va do nd cta
bot c6 mdi tuong quan nghich, v6i hé s6 tuong quan
R%2=0,98 (Bang 4). Nhu da dé cap trong muc 3.1, qua
trinh danh bot giup gia ting lugng bot khi cé trong
hé bot, tlii d6 1am gidm ty trong va nang cao do né cho
bot so ri.

Bén canh do, két qua Bang 4 cing cho thiy c6 sy
tuong quan gitia ddc tinh vat ly cta bot véi chi tiéu
héaly ctia bot so ri. Cu thé, d6 nd ctia bot ¢6 sy tuong
quan thuén véi do hoa tan (R? =0,78), ham lugng vi-
tamin C (R =0,83), v polyphenol (R? =0,87). Trong

qua trinh danh béng, ham lugng cac bot khi xuat hién
cang nhiéu trong bot, gitp gia taing d) nd ctia bot, giup
tao céu truc réng x6p cho bot sau khi séy, tit d6 nang
cao kha ning hoa tan ctia bot”. Ngugc lai, ty trong
bot c6 moi tuong quan nghich véi cdc chi tiéu chét
lugng nay ctia bot so ri; gia tri R? dugc tim thdy tuong
tng 1an lugt v6i mdi chi tiéu la 0,72; 0,81 va 0,85. Thi
nghiém cting ghi nhén vitamin C va polyphenol c6 sy
tuong quan thuén véi R? =0,94. Do hoa tan va ham
lugng t6ng chét ran hoa tan, ham lugng acid tdng s6
6 sy tuong quan thuan (R? <0,5).

KET LUAN

Céc thong s6 nhu ty trong va d6 nd ctia bot la khac
nhau khi ty 1é phéi trén maltodextrin va HPMC 1a
khéc nhau. Mau c6 ty 1é b6 sung maltodextrin 8%
va HPMC 0,75% cho bot c6 gid tri cao vé€ d6 hoa tan
la 72,41%, ham lugng vitamin C la 2447,83 mg/100g
vck, polyphenol la 2201,80 mg GAE/100g vck. Két
qua phan tich cho thiy ham lugng vitamin C va
polyphenol trong bot so ri c6 moéi tuong quan thuin
v6i dO nd ctia bot va tuong quan nghich véi ty trong
ctia bot. Trong céc nghién citu tiép theo cin khao st
anh hudng ctia mat do bot va nhiét do sdy dén chat
lugng bot so ri hoa tan.

LOI CAM ON

Nhom téc gia chin thanh cdm on sy hd trg kinh phi
cta Truong Pai hoc Nong Lam TP.HCM théng qua
dy 4n CS-CB21-HHTP-08.

XUNG POT LOI iCH

Nhom tac gia xin cam doan khong c6 bat ky xung dot
lgi ich nao trong cong bo bai bao.

PONG GOP CUA CAC TACGIA

Hoang Quang Binh: tiy dung phuong phap phan tich;
x4y dung bd tri thi nghiém, viét ban thao, xu ly s6
liéu. Nguyén Thi Tuyét Nhi: thuc hién cac thi nghiém;
xt 1y s6 liéu. Duong Thi Ngoc Diép: viét va bién tép
ban théo, xay dung bé tri thi nghiém, quan ly tién do
nghién ctiu, thu thap nguyén liéu nghién ctu.
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Bang 4: Hé sé tuong quan giira cac dac tinh héa ly cia bdt so'ri

Ty trong Donécia TA TSS Dohoatan VitC TPC
bot bot
Ty trong 1,00 - - - - - -
bot
Do nd cia  -0,98% 1,00 - - - - -
bot
TA -0,86 0,79 1,00 - - - -
TSS 0,08 -0,09 -0,41 1,00 - - -
Dohoatan -0,72 0,78 0,28 0,41 1,00 -
Vit C -0,81** 0,83** 0,82** -0,48 0,40 1,00
TPC -0,85** 0,87** 0,74 -0,16 0,58 0,94* 1,00

*: p< 0,055 **: p <0,01

4. Sifat SA, Trisha AT, Huda N, Zzaman W, Julmohammad N. Re- eral tropical fruits: A comparative study. Food chemistry.
sponse surface approach to optimize the conditions of foam 2007; 103(3):1003-8;Available from: https://doi.org/10.1016/j.
mat drying of plum in relation to the physical-chemical and foodchem.2006.08.038.
antioxidant properties of plum powder. International journal 11. Pathy K. Process for preparation of vitamin C and method
of food science. 2021;2021;Available from: https://doi.org/10. for determination of vitamin c in tablets. SF J Chem Res.
1155/2021/3681807. 2018;2(1):2;.

5. Chaux-Gutiérrez AM, Pérez-Monterroza EJ, Telis VR, Mauro ~ 12. Darniadi S, Ho P, Murray BS. Comparison of blueberry powder
MA. The physical and morphological characteristics of mango produced via foam-mat freeze-drying versus spray-drying:
powder (Mangifera indica L. cv Tommy Atkins) produced by evaluation of foam and powder properties. Journal of the Sci-
foam mat drying. Food biophysics. 2017; 12:69-77;Available ence of Food and Agriculture. 2018; 98(5):2002-10;Available
from: https://doi.org/10.1007/s11483-016-9464-1. from: https://doi.org/10.1002/jsfa.8685.

6. Ekpong A, Phomkong W, Onsaard E. The effects of maltodex- ~ 13. Bag SK, Srivastav PP, Mishra HN. Optimization of process pa-
trin as a drying aid and drying temperature on production of rameters for foaming of bael (Aegle marmelos L.) fruit pulp.
tamarind powder and consumer acceptance of the powder. Food and bioprocess technology. 2011; 4:1450-8;Available
International Food Research Journal. 2016; 23(1):300-8;. from: https://doi.org/10.1007/s11947-009-0243-6.

7. Abbasi E, Azizpour M. Evaluation of physicochemical prop-  14. Kandasamy P, Varadharaju N, Kalemullah S, Maladhi D. Op-
erties of foam mat dried sour cherry powder. Lebensmittel- timization of process parameters for foam-mat drying of pa-
Wissenschaft & Technologie. 2016; 68:105-10;Available from: paya pulp. Journal of food science and technology. 2014;
https://doi.org/10.1016/j.lwt.2015.12.004. 51:2526-34;Available from: https://doi.org/10.1007/s13197-

8. Hardy Z, Jideani VA. Foam-mat drying technology: 012-0812-y.

A review. Critical reviews in food science and nu-  15. Song B, Tan H, Yang J. Effect of three drying methods on the
trition. 2017,  57(12):2560-72;Available  from: https: drying kinetics and quality of acerola cherry. Journal of Food
//doi.org/10.1080/10408398.2015.1020359. Processing and Preservation. 2020; 44(9):e14674;Available

9. Xu G, Liu D, Chen J, Ye X, Ma Y, Shi J. Juice components and from: https://doi.org/10.1111/jfpp.14674.
antioxidant capacity of citrus varieties cultivated in China. ~ 16. Noébrega EM, Oliveira EL, Genovese MI, Correia RT. The Im-
Food chemistry. 2008; 106(2):545-51;Available from: https:// pact of Hot Air Drying on the Physical-Chemical Characteris-
doi.org/10.1016/j.foodchem.2007.06.046. tics, Bioactive Compounds and Antioxidant Activity of Acerola

10. Lim YY, Lim TT, Tee JJ. Antioxidant properties of sev-

2376


https://doi.org/10.1155/2021/3681807
https://doi.org/10.1155/2021/3681807
https://doi.org/10.1007/s11483-016-9464-1
https://doi.org/10.1016/j.lwt.2015.12.004
https://doi.org/10.1080/10408398.2015.1020359
https://doi.org/10.1080/10408398.2015.1020359
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2007.06.046
https://doi.org/10.1016/j.foodchem.2006.08.038
https://doi.org/10.1016/j.foodchem.2006.08.038
https://doi.org/10.1002/jsfa.8685
https://doi.org/10.1007/s11947-009-0243-6
https://doi.org/10.1007/s13197-012-0812-y
https://doi.org/10.1007/s13197-012-0812-y
https://doi.org/10.1111/jfpp.14674

Tap chi Phdt trién Khoa hoc va Céng nghé - Engineering and Technology 2024, 7(4):2369-2378

17.

18.

(Malphigia emarginata) Residue. Journal of Food Processing
and Preservation. 2015; 39(2):131-41;Available from: https://
doi.org/10.1111/jfpp.12213.

Rajkumar P, Kailappan R, Viswanathan RG, Raghavan GS. Dry-
ing characteristics of foamed alphonso mango pulp in a con-
tinuous type foam mat dryer. Journal of Food Engineering.
2007; 79(4):1452-9;Available from: https://doi.org/10.1016/j.
jfoodeng.2006.04.027.

Kha TC, Nguyen CT, Tran LT, Truong TT. Effects of pretreat-
ment and air drying temperature on Noni fruit powder. Food
Science and Biotechnology. 2021; 30:1519-26;Available from:

20.

https://doi.org/10.1007/s10068-021-00982-0.

. Brar AS, Kaur P, Kaur G, Subramanian J, Kumar D, Singh

A. Optimization of process parameters for foam-mat dry-
ing of peaches. International Journal of Fruit Science. 2020;
20(sup3):51495-518;Available from: https://doi.org/10.1080/
15538362.2020.1812017.

Li TS, Sulaiman R, Rukayadi Y, Ramli S. Effect of gum
Arabic concentrations on foam properties, drying kinet-
ics and physicochemical properties of foam mat drying of
cantaloupe. Food Hydrocolloids. 2021; 116:106492;Available
from: https://doi.org/10.1016/j.foodhyd.2020.106492.

2377


https://doi.org/10.1111/jfpp.12213
https://doi.org/10.1111/jfpp.12213
https://doi.org/10.1016/j.jfoodeng.2006.04.027
https://doi.org/10.1016/j.jfoodeng.2006.04.027
https://doi.org/10.1007/s10068-021-00982-0
https://doi.org/10.1080/15538362.2020.1812017
https://doi.org/10.1080/15538362.2020.1812017
https://doi.org/10.1016/j.foodhyd.2020.106492

Science & Technology Development Journal - Engineering and Technology 2024, 7(4):2369-2378
a Open Access Full Text Article Research article

Effect of drying aids concentration on the physicochemical
properties of acerola powder producing by foam mat drying

Diep Ngoc Thi Duong'-*, Nhi Tuyet Thi Nguyen', Binh Quang Hoang?

ABSTRACT

Acerola is known as a tropical fruit that is rich in health-beneficial biological compounds such as
polyphenols and vitamin C. However, this raw material is susceptible to post-harvest damage due
to its rapid ripening rate. Therefore, processing new products, such as soluble powder, is essential.
The purpose of this study is to evaluate the impact of the addition rate of drying aids, including
maltodextrin (8-12%) and hydroxylpropyl methylcellulose (0.75-1.25%), on the physicochemical
properties of cherry powder. processed by the foam drying method. Research results show that
changing the mixing ratio of drying aids affects the density and foaming, acid content, solubility,
vitamin C, and polyphenols of the powder. In all samples with a maltodextrin addition rate of 12%,
the sample had low foaming (<5%). Meanwhile, the remaining ratios have foaming levels of 80%—
140%. The sample with the addition rate of 8% maltodextrin combined with 0.75% hydroxypropy!
methylcellulose (HPMC) gave the finished product the highest values in terms of solubility, vitamin
C content, and polyphenols. SEM scanning microphotograph results show that the powder has
a flat morphology, no adhesion, an irregular shape, and a smooth surface. In addition, the PCA
analysis results also show that the solubility, vitamin C content, and polyphenol content of the
powder are positively correlated with foam expansion and negatively correlated with foam density.
The resulting cherry powder can be used as a source of vitamin C.
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