KHOA HOC CONG NGHE

ANH HUONG CUA TAC NHAN TAO BOT GLYXEROL
MONOSTEARATE VA DIEU KIEN SAY DEN
CHAT LUONG BOT SO RI (Malpighia glabra L.)
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TOM TAT

So ri 1a loai qué c6 chita ham luong vitamin C cao. Tuy nhién, qua so ri hién chua yéu tiéu thu ¢
dang tuoi va thoi gian tén trit ngian. Nghién cttu nay duogce thuc hien nhim muc dich ché bién va
danh gia chat luong ctia bot so ri hoa tan bing phuong phap siy bot. Nghién ctru duoc thuc hién
trén co s& khdo sat: (i) anh huong ciia ty 1é phu gia tao bot: 2 - 10% glyxerol monostearate-GMS
(w/v) + 2% carboxy methylxenluloza va (ii) diéu kién siy: Nhiet do 50 - 70°C va do day bot 3 - 7
mm dén chat luong sin pham. Két qua cho thay, do tao bot va do bén bot ting khi ting ty lé
GMS. Hdn hop gom dich so ri va 8% GMS + 2% CMC 1a thich hop nhat cho do né bot 1a 101% va
6n dinh bot sau 3 gi¢r 1a 98%. Bot thu duoc tai cac mie nhiét do sdy va do day khac nhau déu co do
4m va hoat d6 nudc thap. Mau sic bot (L*, a*, b* va @6 khac mau AE) thay déi chii yéu theo nhiét
do sdy. Nhiét do tang lam gidm do 4m, a,, do hoa tan, khi ting d¢ day lam ting do 4m va a,,
Ngoai ra, bot thu duoc khi siy ¢ 60°C va 70°C c6 ham luong vitamin C, polyphenol va carotenoid
cao hon so voi bot duoc siy ¢ 50°C. Cac diéu kién siy & 70°C (nhiét do siy cao hon) va 3 mm (do
day thap hon) din dén thoi gian sdy ngan hon, gitip tao duoc bt so ri co do én dinh cao (@6 dm

va a,, thdp), gia tang tinh tién dung va kha nang bao quan.

Titkhéa: Carotenoid, glyxerol monostearate, vitamin C, sdy bot, so'ri.

1. DAT VAN BE

So ri (Malpighia glabra 1.) thudoc ho
Malpighiaceae, co thé trong & cac ving nhiét doi
va can nhiét déi. Trén thé gidi, so ri trong nhiéu &
cac ving Bac My, Trung My va Nam My. Qua so
ri 1a thuc phdm co gia tri dinh duong cao va la
ngudn cung cap vitamin C voi dac tinh chéng oxy
hoa manh [1]. Tai Tién Giang, cay so ri chi thich
hop phat trién tai ving diat Go Coéng va nhiéu nhat
la Go Cong Pong do dic diém sinh thai tu nhién
phu hop. Mac du tiém nang phat trién cay so ri
huyén Go Cong Pong 1a rat 16m, nhung diu ra san
phim con gap nhiéu khé khan voi gia khong on
dinh. Bén canh do6, voi trai so ri da chin do thi gia
thanh thu mua sé giam so véi trai c6 mau vang
cam, diéu nay gay ra nhitng khé khan nhat dinh
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cho nguoi trong. Mat khac, do tinh chat thoi vu
cao va dé hu hong do so ri chin cé vo méng, kho
van chuyén, thoi han stt dung ngan dan dén muc
do lang phi cao trong mila cao diém. Trong khi dé
viéc nghién ctru da dang hoa san phidm doi voi
nguyén liéu nay con it.

Bén canh hinh thic st dung & dang tuoi, viéc
tan dung duoc nguén nguyén liéu trén dé ché bién
thanh cac san phdm gia tri gia tdng 1a van dé can
duoc quan tam. Do do, viéc phat trién cac san
pham 6n dinh tir trai twoi la phuong thic quan
trong dé giam tén that sau thu hoach. Déi véi san
phdm say dang bot tir rau qua, sdy phun va siy
dong kho la cac phuong phap duoc st dung rong
rai dé tao ra san pham bot chat luong cao tir dich
qua. Hién nay, ky thuat siy bot (foam mat drying)
c6 thé duogc st dung cho cac san pham thuc phim
nhay cam vé6i nhiét, dinh, nhét va ¢6 ham luong
duong cao, kho lam kho. Ky thuat siy bot da duoc
ap dung thanh cong cho nhiéu loai thire pham nhu:
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khé, nudc tao, xoai, chudi, quyt, nho den, tom [2].
Muc tiéu ctia nghién ctru nay la xac dinh cac théng
s6 chinh trong quy trinh ché bién bot so ri hoa tan
bang phuong phap siy bot nhim gidi quyét vin dé
vé ngudn nguyén liéu du thira sau thu hoach, dong
thoi tao ra mot dong san phim dang bot khong
dinh dudng va tién dung trong viéc van chuyén,
phan phoéi va bao quan, gop phan da dang héa cac
san phdm ctia dia phuong.

2. NGUYEN LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

So ri (giong chua): Mua tai Hop tac xa (HTX)
so ri Binh An (Binh Nhi - Go Cong Pong), trai
chin, khong dap, khong théi hong.

Carboxymethyl xenluloza (CMC), glyxerol
monostearate (GMC): Cong ty C6 phan Hoa chit
mién Nam (Can Tho), xuat x Trung Qudc.

2.2. Quy trinh tham chiéu

So ri chin — Xir ly rita sach — Trit dong -18°C
— Tan gia — Cha (1 sori : 1,5 nudc) — Nghién
nho = Tao bot véi GMS va CMC — Rot khay —
Sdy — Lam ngudi, nghién — Bao gdi PA chin
khong.

2.3. Chuén bi mau va bé tri thi nghiém

2.3.1. Chudn bi mau

So ri dugce rita sach, lam rao, bao bi trong tui
PE va trit dong & nhiét do -18°C khong qua 1
thang. Trai dugc tan gia & nhiét do phong, tién
hanh cha véi nuée sau d6 nghién nhé (bang may
xay Panasonic MJ] M- 176P) va thu dich ép. Dich
so ri dugc thanh triing bing microwave trong 30
giay.

Chuén bi hén dich CMC 1% va GMS 20%: Hoa
1 g CMC trong 100 ml nudc am 85°C va 20 g GMS
trong 100 ml nuéc 100°C, tién hanh trén bang may
danh tring (Philips HR3705/20) trong 1 phut, &
toc do toi da cho dén khi tao thanh huyén phtt min
trudce khi str dung.

2.3.2 Bo tri thi nghiém

Thi nghiém 1: Anh huong cua ty lé GMS dén
kha nang tao bot va dp bén bot

Hén hop: 250 mL dich so ri va GMS (2-8%
w/v) + 2% CMC1 (w/v) duoc tao bot bing may

danh trimg (Philips HR3705/20) trong 10 phut &
toc do t6i da (mic 5). Xac dinh do tao bot va do
bén bot (sau 3 gio).

Thi nghiém 2: Anh hudng cia diéu kién siy
(nhiét do va do day bot) dén chat Iuong sdn phim.

Tao bot dich so ri voi két qua tir thi nghiém 1.
Bot dugc rot khay (thép khong gi, rong 26 x cao 2
cm) voi cac do day bot 3 - 7 mm va duoc sdy & 50 -
70°C. Xac dinh cac thong so chat luong nhu do 4m,
hoat d6 nuoc, chi s6 mau (L*, a*, b*), ham luong
vitamin C, carotenoid, polyphenol téng va
flavonoid.

2.4. Chi tiéu va phuong phap phén tich

- Chi tiéu héa 1y cta bot: Ham lugng vitamin C
(mg/100 g): Chuin do véi 2,6-DIP (theo TCVN
11672: 2016). Ham luong carotenoid (ug/g): Trich
bot bing dung méi ethanol 70%. Dich trich duoc
do do hap thu anh sang (OD) lan luot & cac budc
song 480 nm, 645 nm va 663 nm, véi ethanol 70%
lam mau tring bang may do quang phé (Varian
Cary® 50 UV-Vis). Ham luong polyphenol tong
(TPC, mg GAE/g): Xac dinh theo phuong phap
Folin-Ciocalteau do do hap thu & budc séng 765
nm bing may do quang phd (Varian Cary® 50 UV-
Vis), voi phuong trinh duong chuén axit gallic: y =
0,0712x - 0,0182. Ham luong flavonoid tong (TFC,
mg GE/g): Xac dinh theo phuwong phap nhém
clorua st dung quercetin 1am chat chudn. Dung
dich ethanol 70% dugc st dung lam dung moi,
tuong tw nhu viéc xac dinh carotenoid. Phuong
trinh duong chuin quercetin: y = 0,0083x + 0,0574.
Mau sic (L*, a*, b*): St dung may do mau
Minolta CXR400 (Nhat Ban) [3]: May do mau nay
dua trén khéng gian mau L*a*b* cua CIE
(Commission Internationale de L'Eclairage). Hiéu
chuidn duoc thuc hién trén 6 mau tring trudc khi
phan tich mau (L* = 91,0, a* = +0,3165, b* =
+0,3326). Do hoa tan (gidy) [3]: 50 mg mau bot va
cho vao 6ng nghiém nho, sau d6 thém 1 mL nuoc
cat, tién hanh tron bang cach st dung Vortex & toc
do trung binh (1.500 vong/phut). Thoi gian dé
hoan nguyén hoan toan bot duoc ghi lai bang dong
hé bam gio dién ti. Do 4m (%) ciia cac mau bot
duoc xac dinh theo tiéu chuin AOAC (1998) [4]
bang cach siay khé cic mau trong ti say (UF55
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MEMMERT) & 70°C cho dén khi dat khoi luong
khong d6i. Hoat d¢ nudc duoc xac dinh bang may
do hoat d6 nuéc (Novasina MS1-a,,, Thuy Si).

- Thong s6 bot: Do nd cia bot - FE% (Foam
expansion) [5]: La ty lé phan trim tang thé tich cta
hén hop sau khi tao bot véi luong chit tao bot can
thiét. o 6n dinh cta bot - FS% (Foam stability) [6]:
DPuoc do bang ty lé thé tich bot ngay sau khi tron va
sau 3 gio bdo quan ¢ nhiét do phong.
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2.5. Phuong phap thu thap s6 liéu va thong ke

S6 lieu tir cac thi nghiém (3 lan lap lai) duoc
tinh toan thong ké bang chuong trinh Statgraphics
Centurion 15.1, phan tich ANOVA voi phép thk
Duncan dé so sanh trung binh cac nghiém thirc.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ti 16 GMS dén d6 tao bot va
bén bot
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Hinh 1. Su thay d6i d6 tao bot va 6n dinh bot theo ty 1&¢ GMS bé sung

Gia tri do tao bot duoc sit dung dé danh gia
tinh chat danh khudy tao bot do su gia tang thé
tich va duoc do duodi dang phan tram [5], [7].
Trong khi d6, do 6n dinh bot 1a do giam thé tich
cua bot do qua trinh thoat nudc theo thoi gian. Bot
can phai gitt duoc cdu tric trong qua trinh 1am kho
vi su tan cua hé bot co thé anh hudng lon dén qua
trinh lam khoé [5]. Déi véi dich so ri khong b6
sung chat tao bot va chat én dinh bot, sau khi tién
hanh danh khuiy khong tao duoc hé bot déng
nhat, chi hinh thanh nhtmg bot béng nho va
nhanh chéng vo. Két qua danh gia anh hudng cta
GMS va CMC dén kha ning tao bot va 6n dinh clia
dich sori (Hinh 1).

Hinh 1 cho thay, ty 1&é GMS c¢6 anh huéng dén
kha nang tao bot va do 6n dinh bot cta dich so ri.
Khi tang ty 1& GMS thi d6 né caa bot sé ting 1én va
khac nhau co6 y nghia (p<0,05). Piéu nay la do khi
tang luong GMS da lam giam strc cang bé mat,
tang kha nang gitt khong khi va ting dé nd cta bot
[8]. Két qua do nd ctia bot ting khi ting luong
chét tao bot, tuong ty voi nghién ctu cta S. Vani

va cs (2019) [9], N. Affandi va cs (2017) [10]. bo
nd bot thap nhat duogc ghi nhan & ty 1é 2% GMS,
khi tang ty 1&é GMS trén 4% thi d6 nd bot thé hién
cao va khac nhau khéng c6 y nghia. Bén canh do
nd bot, do bén bot 1a yéu t6 anh huéng 16n dén qua
trinh sdy bot. Hinh 1 cho thay, gia tri d6 bén bot
cao nhit duoc ghi nhan 1a 98,34% doi voi nghiém
thiuc 8% GMS. Theo Khamjae va Rojanakorn
(2018) [5], polysaccharide (thuong 14 CMC) duoc
stt dung voi kha nang co thé ting cuong su 6n
dinh ctia cac protein bot bing cach lam dic hodc
tao hiéu tmg tao bot. Mat khac, kha nang giit 6n
dinh hé bot thé hién cao khi gia ting ty 16 GMS.
Nhimg phat hién tuong tu da dugc nghién ctu boi
Khamjae va Rojanakorn (2018) [5]. Viéc str dung
dong thoi chat tao bot va chat én dinh bot tao
thanh lop bé mat day dic xung quanh bot (bong
bong) 1am giam stic cang bé mat va tinh khong 6n
dinh ctia bot [9]. Nhu vay, véi ty 1é chat tao bot 8%
GMS va 2% CMC gitp kha nang tao bot tét va lam
tang do bén ctia bot 1a thong so phu hop dé tién
hanh cac nghién ciru vé sau.
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3.2. Anh huéng ciia nhiét do sdy va do day bot
dén cac dic tinh chét luong cia sin phdm

3.2.1. Anh huong ciia nhiét do sdy va do diy
bot dén do am, hoat do nuoc va do hoa tan

Trong qua trinh siy, nhiét do va d¢ day bot
¢6 anh huéng dén thanh phan dinh duong cta
nguyeén liéu. Cac bot nho trong hé bot ti€p xuc

voi dién tich bé mat lon hon dé bay hoi 4m [9].
Hoat do nudc co6 anh hudng dén thoi gian bao
quan, cau tric ctia san pham, sir phat trién cta vi
sinh vat va su bién déi vitamin C trong thuc phdm
[11, 12]. Su thay déi do 4m, hoat do nudc va do
hoa tan theo nhiét d6 va do day mang bot duoc
thé hién & bang 1.

Bang 1. Sy thay d6i @0 4m, hoat 6 nuéc va do hoa tan theo nhiét do sdy va do day bot

" Hoat d6 nuoc bo am Po hoa tan Théi gia’m sy
@) ®) (gidy) (phiit)
50°C -3 mm 0,30+0,02° 5,124 18,1440,25¢ 42242 90°
50°C - 5 mm 0,34+0,01¢ 3,15+¢ 20,47+0,50" 460+2 88°
50°C — 7 mm 0,42+0,01° 3,78+ 22,15+0,50' 508+3,46"
60°C -3 mm 0,29+0,02° 3,53+" 16,47+0,16° 366+1,73°
60°C — 5 mm 0,36+0,01° 3,47+ 17,22+0,10° 372+2,88°
60°C — 7 mm 0,39+0,01° 3,17+¢ 17,57+0,11" 39244 04
70°C —= 3 mm 0,26+0,01° 4,324 15,20+0,07" 34442 88"
70°C — 5 mm 0,34+0,01° 3,124" 15,72+0,06" 373+1,73¢
70°C - 7 mm 0,4240,02f 2,98+ 16,56+0,14° 383+1,73¢

Ghi chii: Trong ctng 1 cot, cdc chicde a, b, c,... sau gid tri trung binh thé hién sur khidc nhau ¢ miic

¥ nghia 5%.

Bang 1 cho thiy, nhiét do sdy va do day mang
bot c6 anh hudng dén do Am va hoat do nudce. Do
4am bot so ri dao dong trong khoang 2,98 - 5,12%
va hoat do nuoc (a,) tir 0,26 - 0,42. Két qua ghi
nhan d6 4m ctia bot hau hét déu dat yéu cau cho
nhom san phidm bot thudoc nhom siay phun
(khong 16n hon 5%). Khi ting nhiét do sdy va
giam do day mang bot thi d6 4m va hoat d6 nudc
dugc ghi nhan c6 chiéu huong giam. Piéu nay la
do nhiét do cao hon, toc do truyén nhiét dén mau
sé ting lén, qua trinh thoat 4m sé dé dang hon,
lam nuée boc hoi nhanh hon. Két qua nay tuong

tu voi nghién ctru cia M. R. Salahi va cs (2017)
[2]. Vé co ban, thuc phdm co6 a, nho hon 0,6 1a 6n
dinh vé mat vi sinh [2]. Trong bang 1, a,, cta tat
ca cac mau bot dao dong tir 0,26 - 0,42 do do co
thé duoc xem la 6n dinh vé mat vi sinh trong qua
trinh bao quan. Hon nira, gia tri a,, thap (0,1 - 0,4)
g6p phan vao do 6n dinh cta sac t6 va mau sic, vi
cac phan tng ty oxy hoa la rat it do su bat hoat
cta cac lipoxygenaza [2]. Tuong tu, cac nghién
ctru khi sidy kho nuoc ép tir cit sam dat biang
phuong phap bot & 50°C, 60°C, 70°C cho két qua
a, tir 0,1-0,22 [11] va say bot tom kho & 45 - 90°C
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¢o a,, tir 0,13-0,25 [13]. Bén canh d6, & cung mot
nhiét do sdy, khi ting dé day mang bot thi hoat
d6 nudc cing tang va nguoc lai. Vi do day tang
lén, toc do lam kho gidm dan dén thoi gian say
kéo dai dan dén ciu tric xOp yéu, giit lai nhiéu
nudc hon trong mang bot khé.

Bén canh do, thoi gian hoa tan bi anh huéng
boi cac diéu kién sdy (do day va nhiét do), dao
dong tir 15 - 22 giay va thé hién sir khac biét co y
nghia gitta cac diéu kién sdy. Pac tinh hoa tan tic
thoi ciia bot dugce thé hién bang thoi gian hoa tan
co6 lién quan tryc tiép dén cau trac vi mo. Thir
nghiém hoa tan do toc do hoan nguyén ctia bot vao
nuéc dugc biéu thi bang thoi gian bét hoan
nguyén trong nuoc, thong sé nay co lién quan dén
do 4m cta bot duoc tao ra [3]. Khi ting nhiét do

sdy thi do hoa tan duoc rut ngin. Két qua trong
nghién ctru nay tuong dong voi mo ta cia M. R.
Salahi va cs (2017) [2], theo do6 véi nhiét do say
tang, toc do hoan nguyén ctia bot vao nuodc ting
lén.

3.2.2 Anh hudng cia nhiét do sy va do day
bot ham lrong vitamin C, polyphenol, flavonoid

Vitamin C va polyphenol 1a hop chat dinh
dudng nhay cam véi nhiét, vi qua trinh ché bién
thuc phdm thuong st dung nhiét nén viéc xac dinh
ham luong vitamin C va polyphenol trong thanh
phidm 1a diéu rat quan trong dé danh gia chat
luwong san phdm [14, 15]. Su thay déi ham luong
vitamin C, polyphenol va flavonoid theo nhiét do
sdy va do day mang bot duoc thé hién & bang 2.

Bang 2. Sy thay d6i ham lugng vitamin C, polyphenol (TPC) va flavonoid theo nhiét d sdy va do day bot

Vitamin C TPC Flavonoid
Nhiét dg - Do day

(mg/100 g) (mgGAE/g) (mgQE/g)
50°C - 3 mm 102,66+6,72° 2.34+0,10° 5,94+0,01°
50°C - 5 mm 102,66+9,16° 0,1540,00° 4.9240,01¢
50°C — 7 mm 90,93+6,72" 0,10+00* 3,87+0,01°
60°C -3 mm 133,46+6,72" 9,55+0,19" 6,53+0,04’
60°C - 5 mm 133,46+2,54% 4,23+0,044 4.96+0,04¢
60°C — 7 mm 123,20+8,80° 1,7740,14° 4.2440,01°
70°C - 3mm 151,0649,15¢ 11,67+0,05 7.37+0,01"
70°C - 5 mm 139,3346,72% 5,86+0,10° 5,2240,02¢
70°C - 7 mm 129,06+11,07% 1,81+0,04° 4,53+0,02°

Ghi chii: Trong cung 1 cot, cdc chitcdc a, b, ¢,... sau gid tri trung binh thé hién sw khdc nhau ¢ mic

¥ nghia 5%

Bang 2 cho thdy, ham luong vitamin C dao
dong trong khoang 90,93- 151,06 mg/100 g va thé
hién khac nhau cé y nghia (p<0,05) béi cac diéu
kién siy. Vé xu hudng chung, trong cung mot
nhiét do sdy, khi tang d6 day mang bot thi vitamin

C sé giam. Ngoai ra, viéc sdy & nhiét do thip sé
kéo dai thoi gian sdy tir @6 lam hao hut vitamin C
rdt nhiéu. O nhiét do sdy thdp (50- 60°C), ham
lugng vitamin C cao nhat & do day 3 mm 1a 102,66
mg/100 g va 133,46 mg/100 g va thdp nhat & do
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day 7 mm la 90,93 mg/100 g va 123,2 mg/100 g.
Su giam ham luong vitamin C 1a do ban chat dé bi
pha hiy béi nhiét va s tiép xtc lau voi khong khi
lam qua trinh oxy hoa dién ra nhanh hon, lam hao
hut chat dinh duong san pham [16].

Ham luong polyphenol va flavonoid ctia bot so
ri thay d6i theo nhiét do va do day mang bot sy
(p<0,05). Ham luong polyphenol cao nhat khi sdy &
nhiét dé6 va do day la 70°C - 3 mm (11,67 mg
GAE/g) va thdp nhdt & nhiét d¢ 50°C - 7 mm (0,10
mg GAE/g). Khi nhiét do say tang thi ham lugng
polyphenol duoc ghi nhén cao hon trong cung mot
do day bot. Khi nhiét do sdy tang sé lam giam thoi
gian sdy san phdm va ham luong polyphenol it bi
phan hay hon [17]. Ngoai ra, ham luong
polyphenol ciing duoc ghi nhin c6 chiéu huéng
giam khi ting do day mang bot. Diéu nay co thé

do su thay déi cdu tric cta polyphenol hodc do
lién két ctia polyphenol vai protein. Tuong tu nhu
polyphenol, khi ting nhiét do siy thi ham luong
flavonoid ciing tang. Ham luong flavonoid cao nhat
khi sdy ¢ nhiét do 70°C-3 mm (7,37 mg QE/g) va
thap nhat khi say & nhiét dé 50°C - 7 mm (3,87 mg
QE/g). Khi & ciung mot nhiét dé sy 1a 70°C nhung
do day mang bot tang 1én tir 3 mm dén 5 mmva 7
mm thi ham lwong flavonoid gidm l4n luot 1a 7,37
dén 5,22 va 4,53 mg QE/g.

3.2.3. Anh hudng cia nhiét do sy va do day
bot dén madu sic sdn phim va him luong
carotenoid

Su thay d6i cac chi s6 mau sic va ham luong
carotenoid theo nhiét d@o sdy va do day mang bot
duoc thé hién & bang 3.

Béng 3. Su thay d6i mau sic va carotenoid theo nhiét dé sdy va dé day mang bot

Nhiét do va do day LF a* b* AE Carotenoid (ug/g)
50°C — 3 mm 67,65+0,47" | 7.80+0,40° | 24,71+0,73° | 35,06+0,49° 8.87+0,00°
50°C =5 mm 66,92+0,32°" | 7.60+026" | 22,5140,97" | 33,68+0,94 7,55+0,00°
50°C - 7 mm 65,13+0,43* | 8.86+0,07° | 26,20+0,30% | 37,87+0,47° 7,44+0,00°
60°C — 3 mm 69,26+0,17 | 7,9240,11° | 24,41+0,37° | 33,98+0,39° 14,75+0,01"
60°C -5 mm 65,95+030% | 8,96+0,16™ | 24,77+0,78° | 36,29+0,76° 14,01+£0,03
60°C = 7 mm 65,46+0,14° | 8,80+0,26" | 23,85+0,2" | 35,82+0,16™ 13,62+0,02¢
70°C - 3 mm 63,53+0,87° | 9,42+030° | 26,45+0,85% | 39,13+0,20%" 15,92+0,01'
70°C -5 mm 60,50+0,88" | 10,03+0,31° | 24,72+0,47° | 39,84+0,35" 13,87+0,05°
70°C — 7 mm 58,26+1,74* | 9,36+0,15° | 21,07+1,54* | 38,81x0,51° 13,41+0,06°

Ghi chii: trong cung 1 cét, cde chitcdc a, b, c,... sau gid tri trung binh thé hién sir khdc nhau ¢ muc y

nghia 5%
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Bang 3 cho thdy, ham luong carotenoid bi
giam khi tang nhiét do siy tir 50 - 70°C thé hién &
tat ca cac do day khao sat. Ham luong carotenoid
ctia bot so ri nam trong khoang 7,44 ng/g - 15,92
ng/g va dat cao nhat & diéu kién say 70°C — 3 mm.
Khi tang do day mang bot thi thoi gian siy dai nén
ham lwong carotenoid giam. Ham luong
carotenoid giam do su nhay cam boi nhiét va sir
oxy hoa do ciu tric hoa hoc khong bao hoa cia
chung va do su hinh thanh sic té6 nau trong qua
trinh say. Cac két qua twong tu ciing duoc ghi
nhan doi voi bot xoai say bot [18] va ca chua bi
[19].

Dai voi cac thong s6 vé mau sac (L*, a*, b*)
bi thay d6i boi diéu kién siy. Trong cung mot
nhiét do sdy thi gia tri L* sé giam khi tang do day
bot. Piéu nay co thé khi ting do day mang bot
dan dén thoi gian sy lau hon, cac phan tmg mau
sé dién ra manh kéo theo su giam do sang. Poi
v6i thong sé a* duong biéu thi mau dé va b* biéu
thi do vang ctia mau. Khi tang nhiét do say thi gia
tri a*, b* déu tang. Gia tri a* cia mau dao dong
7,60 - 10,03 va b* tir 26,45 - 21,07. Co6 thé giai
thich ring, khi thoi gian sdy tang lén qua trinh
oxy hoa sic to carotenoid dién ra va xay ra phan
ung Maillard lam héa nau san pham. Khi mau nau
tang lén thi gia tri L* sé giam va gia tri a* sé tang.
Tuong tu, nghién ctu ctia M. Azizpour va cs
(2016) [13] da chi ra rang, khi ting nhiét do sdy
va thoi gian sdy thi gia tri L* sé giam va a*, b* sé
tang. Gia tri AE c¢é sy khac biét véi muc y nghia
(p<0,05). Su khac biét vé mau sic 1a su thay doi
mau sac ctia mau da xir i i voi mau chudn cho
biét anh hudng ctia qua trinh sdy lén mau sac.
Khi nhiét d6 va 46 day mang bot ting 1én thi gia
tri AE ciing tiang lén. Do qu4 trinh siy khé nhanh
hon ¢ 70°C da lam giam su phan huy cua cac
thanh phan va phan tmg tao oxy hoa tao ra mau
sang cho san phdm. Ngoai ra, & nhiét do siy cao
hon qué trinh oxy hoéa cac sic té (carotenoid) co
thé duoc tang lén. Trong qua trinh lam khé bang
khéng khi nong, do c6 nhiéu oxy va do am hon,
phan tmg Maillard c6 thé duoc tao diéu kién
thuan loi.

Nhu vay, nhiét do sdy va thoi gian sy la
nhing thong s6 quan trong do6i voi su thay déi

chat luong cta bot so ri. Nhiét do siy cao (trén
60°C) va do day bot thiap (3 mm) sé rat ngan
thoi gian sdy va duy tri t6t hon cac thong so6
chiat luwong nhu ham luong vitamin C,
polyphenol, flavonoid va carotenoid. Trong do,
bot san phdm duge sidy & nhiét do 70°C, do day
bot 3 mm ¢6 chi s6 chit luong dwoc ghi nhan 1a
tot nhat. Diéu kién sdy dugc dé xuit trong
nghién ctru nay tuwong doéng voi nghién ciu cta
A. M. Azizpour va cs (2006) [13] doi voi bot
tom, M. R. Salahi va cs (2017) [2] khi sdy bot
bot dua ludi va caa A. S. Brar va cs (2020) [17]
doi voi bot qua lé sdy bot.

4. KET LUAN

Anh huéng ctia chit tao bot dén dac tinh tao
bot va én dinh bot dich so ri stt dung 8% glyxerol
monostearate (GMS) 1a thich hop nhat. Bot sau do
duoc say kho & nhiét do 70°C dén do 4am khong
déi voi do day bot 3 mm duoc cho 1a phit hop nhat
dé lam kho dich so ri.

Ky thuat sdy bot co thé duoc st dung nhu mot
giai phap thay thé tot cho cac phuong phap say
kho hién dang duoc sit dung dé san xuat bot thuc
phim.

LOI CAM ON

Nhom tic gid xin chan thanh cam on Truong
Pai hoc Tién Giang da hé tro kinh phi va trang
thiét bi cho nghién ctiu nay.
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EFFECT OF FOAMING AGENT GLYCEROL MONOSTEARATE AND DRYING CONDITIONS ON
QUALITY OF FOAM MAT DRIED ACEROLA (Malpighia glabral.) POWDER

Nguyen Tan Hung" ", Truong Thi Tu Tran? Tran Thi Ngoc Thu?, Phan Thi Ngoc Hanh'
! Faculty of Agriculture and Food Technology, Tien Giang University
“Faculty of Food Science and Health, Kien Giang University
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Summary

Acerola fruits possess high vitamine C content. However, acerola is currently mainly consumed
fresh and has a short shelf life. This study was conducted for the purpose of producing and
evaluating the quality of acerola powder by foam mat drying method. The study was carried out
on the basis of surveying (i) the effect of foaming additive ratio (2-10% glycerol monosterate-GMS
and 2% carboxy methylcelluose - CMC and (ii) drying conditions: temperature (50-70°C) and
foam thickness (3-7 mm) to product qualities. The results showed that the foam expansion and
foam stability increased when the ratio of GMS increased. The mixture of acerola juice and 8%
GMS + 2% CMC is the most suitable for foam expansion of 101% and foam stability after 3 hours is
98%. Powders obtained at different drying temperatures and thicknesses have low moisture
content and water activity. Powder color (L*, a*, b* and color difference AE) changes mainly with
drying temperature. Powders color (L*, a*, b* and color difference AE) changed mainly with
drying temperature. The temperature increase reduced moisture content and aw, disolution time,
and thickness rise increased moisture content and a,,. In addition, results showed that the powder
produced at 60-70°C have higher carotenoid, polyphenol and vitamine C content than those of
produced at 50°C. The drying conditions at 70°C (higher drying temperature) and 3 mm (lower
thickness) led to a shorter drying time and produce a powdered acelora pulp with high stability
(low moisture content, a,) which increases usability and storage capacity.

Keywords: Acelora, carotenoid, foam mat drying, glycerolmonostearate, vitamine C.
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