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TOM TAT

Nghién cttu xac dinh cac thong s6 va diéu kién sdy bot xop dé thu héi bot qua na (Amona
squamosa L.). Qua na giau vitamin C, A, B6, magie, kali, ddng va chat xo, nhung do chita nhiéu
nuoc nén kho bao quan lau. Trong nghién ctru nay, qua trinh siy bot x6p cia thit qua na duoc
thuc hién bang cach khao sat ti 1¢ va chon ra chat tao bot phtt hop trong cac loai chat tao bot:
Albumin, whey protein concentrain, soy protein isolate véi ti 1é khao sat 1,0 - 3,0%, khao sat ti 1&
va chon ra chat 6n dinh bot phtu hop trong cac loai chit dn dinh bot: Carboxymethyl cellulose
(CMC), gum arabic, maltodextrin, véi ti 1é khao sat 0,3 - 0,7%, qua trinh danh bot kéo dai 6 - 14
phut. Véi nong do chat kho hoa tan cta dich qua 7°Brix, st dung 2,0% albumin va 0,5% CMC
trong 10 phut cho d6 gian nd bot 95,76 + 0,43%, do 6n dinh 97,67 + 0,24% va mat do 41,32 + 0,19
g/mL. Qua trinh sy dién ra & 5 muc nhiét do (50 - 70°C), voi do day bot 2 - 10 mm. Két qua tot
nhat thu duoc khi siy & 60°C, do day bot 4 mm, cho bot c6 ham lwong vitamin C 6,13 + 0,02
mg/100 g, duong khir 48,29 + 0,10% va thoi gian say 240 = 4,08 phut. Két hop gitra albumin 2,0%
va CMC 0,5%, thoi gian danh bot 10 phut, sy & 60°C tao ra bot qua na c6 chat hwong cao. Nghién
ctru nay giup da dang hda san phdm tir qua na, tiét kiém chi phi va gitt nguyén gia tri dinh duong.

Tirkhéa: Qud na, Anona squamosa, duong khir, vitamin C, bot trdi cdy.

1. DAT VAN BE

Qua na, con goi 1a mang cau ta hoidc tdo
duong, cé tén khoa hoc Anona squamosa L., duoc
tréng nhiéu tai cac tinh nhu: Tay Ninh, Soc Tring,
Lang Son. Pay la loai trai cay nhiét doi thudc ho
Annonaceae, giau dinh duong [1]. Tuy nhién, qua
na chu yéu duoc st dung ¢ dang tuoi, chita ham
lrong nudc cao nén thoi gian bdo quan ngén.
Trong qua trinh van chuyén, qua thuong khong
gitt dugc do tuoi, tham chi dé hu hong, théi rira,
lam giam gia tri dinh duong [2]. Hién nay, san
phdm dang bot hoa tan xudt hién phd bién trén thi
truong nho kha niang béo quan lau dai ma van gitr
nguyén gia tri dinh duong. Bot c6 ham luong 4m
thap nén bao quan duoc & nhiét do phong, dé st
dung, déng goi va van chuyén. Cac san phdm bot
rat da dang nhuw: Bot ca phé, bot tra hoa tan, bot
rau cu qua... [3].
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Tuy nhién, cac loai trai cay giau duong nhu:
Xoai, dira, du du rat kho say kho thanh bot do dac
tinh dinh va dé vén cuc, lam qua trinh say kho tré
nén phtc tap. Sdy bang khong khi néng truyén
thong dién ra cham, lam thay d6i mau sic va
huwong vi san phdm, anh hudng dén chat luong
xuat khdu. Cac phuong phap sdy tién tién nhu say
phun va siy dong kho tao ra bot chat luong cao voi
do 4m thap, dé bao quan va van chuyén [4, 5]. Tuy
nhién, chi phi dau tu cho thiét bi cao va tiéu tén
nhiéu ning luong nén kho 4p dung cho quy mo
nho. Hon nira, rau qua giau duong chét nhay cam
v6i nhiét do cao, dé bi mat mui vi, mau sic va gia
tri dinh duong.

Ky thuat say bot x6p (foaming-mat drying) 1a
giai phap cho cac thuc phdm dinh, nhét, c6 ham
luong duwong cao. Phuong phép nay tao bot bing
cach két hop khong khi véi chat tao bot va chat 6n
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dinh, giup tang dién tich bé mat sdy, lam kho
nhanh hon va gitt duong chat tot. Bot duoc trai
thanh tdm mong, siy kho dén khi dat o 4m can
thiét va chuyén thanh bot [6]. Nhiéu thi nghiém da
duoc thuc hién trén tham xop sdy vé cac san phidm
nhu: Mit, khé, xoai .... Cho dén nay, chua c6 cong
trinh nao duoc dé xuat vé viéc tao bot bot qua na
va sau d6 say kho trong mot tAm thdm mong trong
may say doi luu. Nghién citu hién tai da duoc thuc
hién dé khao sat va thiét 1ap quy trinh san xuat bot
qua na biang cong nghé say bot xop.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Nguyén lieu chinh duwoc chon dé thuc hién
nghién cttu 1a qua na (Annona squamosa L.) dugc
thu mua tai cho Son Ky, quan Tan Phu, thanh pho
Ho Chi Minh, duoc lam sach va bdo quan noi kho
rao, thoang mat. Qua na duoc lam sach ky luong
dé loai bd bui ban trén mat trudc khi sy kho. Do
4m ban dau ctia qua na 1a 70 - 80% (wb). Cac phu
gia ho tro trong nghién ctu: Soy protein isolate
(Ruigianjia - Trung Quéc, nong do protein 90%),
albumin tit bot long trang tring (VMC Group —
Viét Nam, nong do protein 75 - 85%), whey protein
concentrate (Fonterra Limited - New Zealand,
néong do protein 80%), carboxymethyl cellulose
(CMC) (Nippon Paper Group - Nhat Ban, d6 tinh
khiét > 99,0%), gum arabic (Bomei - Trung Qudc,
do tinh khiét > 99,0%) va maltodextrin
(QinHuangDao LiHua Starch Co.Ltd - Trung
Qudc, do tinh khiét 100%).

2.2. Phuong phap nghién ciru va bo tri thi
nghiém

2.2.1 Nghién ctu Iira chon chat tao bot va chat
on dinh

Qua trinh tién xtt ly qua na bat dau bing viéc
chian & 80°C trong 2 phut dé bat hoat enzyme
oxidase. Dich qua ban dau khong tao bot tdt do
noéng do chat kho hoa tan cao (21 - 22°Brix). Sau
d6, dich duoc chuin hoa xudng 5 - 9°Brix dé toi uu
chat luong. Nghién cttu khao sat cac chat tao bot
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gom: Albumin, whey protein concentrate va soy
protein isolate véi ti 1é co dinh 2%, cling cac chat
6n dinh bot nhue: CMC, gum arabic va
maltodextrin & ti 1& 0,5%. Dich qua duoc danh bot
bing may danh tring cam tay & mic cao nhat
trong 6 - 14 phut, v6i muc tiéu dat do gian no bot
toi .

2.2.2. Nghién ctiu dnh hudng nong do chat tao
bot va chat on dinh dén do gian nd, do on dinh va
mat do bot

Sau khi khao sat va lya chon chat tao bot va
chat 6n dinh. Tiép tuc khao sat lan luot ti 1¢ bd
sung chat tao bot véi 3 mitc khac nhau 1,0 - 3,0% va
chat én dinh bot voi 3 muc khao sat 0,3 - 0,7%. St
dung may danh trimg cam tay hoat dong & mic
cao nhat va danh bot trong khoang thoi gian 6 - 14
phut. Him muc tiéu 1a d6 gian né, do 6n dinh va
mat do cta bot.

2.2.3. Xdc dinh cdc dac tinh cua bot

Khoi luong dich nguyén liéu, albumin va CMC
da duoc tinh toan va cho vao coc dinh luong. Viéc
tao bot duoc dién ra & 5 muitc thoi gian danh bot
khac nhau 6 - 14 phut voi ham muc tiéu 1a do gian
né (Foam expension - FE), 30 6n dinh (Foam
stability - FS) va mat do bot (Foam density - FD)
bang cach sir dung cac cong thic:
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Trong d6: V, 1a thé tich ban dau cta dich qua
na trudc khi tao bot (mL), V, 1a thé tich dich qua
na sau khi tao bot (mL), V,1a thé tich bot sau khi
hao hut & thoi gian 3 gio (mL), W 1a khéi luong bot
(2), V 1a thé tich bot (mL).

Do gian nd bot dugc xac dinh bing cach do
theo quy trinh duwoc dé cap boéi Ritesh Balaso
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Watharkar va cs (2021) [5], biéu dién duoc luong
khong khi c6 trong dich qua, dugc biéu thi phan
tram thé tich ban dau cta dich qua trudc khi tao
bot (mL) va thé tich cudi cung ctia dich qua sau
khi tao bot (mL). D6 6n dinh bot duoc x4c dinh
b6i Deepa va Mohapatra (2019) [2], wdc tinh gian
tiép bang cach quan sat sy giam thé tich ctia bot
trong 6ng dong nhua 100 mL va dé lang trong
vong 3 giv. Mat do bot duoc xac dinh theo D6
Minh Thu va cs (2023) [7], do bang cach cho 100
mL bot vao 6ng dong thuy tinh 100 mL da duoc
can trudc. Khoi luong bot twong tng véi thé tich
sau mdi lan do.

2.2.4. Quy trinh sdy bot x6p qué na

Dich sau khi tao bot rai déu ra khay hinh chix
nhat c6 dién tich 32 x 23,8 x 3,9 cm va duoc sdy
kho trong ti say doi luu. Qua trinh sdy dién ra voi
do day 16p bot trai déu & cac muc khao sat1a 2 - 10
mm va 5 muc nhiét do khao sat 1a 50 - 70°C. Tién
hanh sdy dén 3 1an voi khéi luong khong d6i lien
tiép ctia mau da duoc ghi lai.

2.3. Phuong phip phan tich nguyén liéu va
thanh phdm

2.3.1. Xdc dinh ham Iuong vitamin C

Xac dinh ham luwong vitamin C bang phuong
phéap chuin do Iod [8]. Dua vao ham luong Iod bi
khtt béi vitamin C c6 trong mau, suy ra ham luong
vitamin C. Can 5 g mau, nghién nhé trong coi st
v6i 5 mL dung dich HCI 5%, nghién k¥, cho vao
binh dinh muc réi dan nudc cat dén 50 mL. Lac
cho dong nhat. Sau d6, 14y 20 mL dung dich
nghién cho vao binh tam giac, chudn do bing
dung dich Iod 0,01 N ¢6 tinh b6t lam chi thi mau
cho dén mau xanh.

2.3.2. Xdc dinh ham Iuong duong khir

Xac dinh ham luong duwong khir bing phuong
phap DNS [9]. Can 1 g bét qua na va hoa tan véi
100 mL nudc cat 1 lan. Sau d6, 0,6 mL mau dich
qua na da chuin bi pha loang duoc cho vao ong
nghiém thay tinh cé nap. Tiép theo, cho 2,4 mL
nuoc cat va 1 mL dung dich 3-amino-5
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nitrosaicylate (DNS, 100 mL dung dich thuoc thi
DNS chtra 1 g DNS, 20 mL dung dich NaOH 2 N,
30 g sodium potassium tartrate va nudc cat 1 1an)
duoc cho vao 6ng nghiém chta mau dich qua na
da pha loang. 6ng nghiém duogc vin chat ndp day
va dun soéi trong 5 phut. Mau cta phan tmg duoc
do & buodc song 540 nm bing may do quang phé
(Jasco V-730, Nhat Ban).

2.3.3. Xdc dinh do hoa tan

Xac dinh d6 hoa tan theo Eastman va Moore
(1984) voi mot so6 hiéu chinh [10]. Cho 1 g mau
hoa tan voi 30 mL nuéc cat & nhiét do thuong
trong ong ly tam. Sau d6, lac 6ng ly tam trén may
vortex trong vong 30 gidy roi ly tam 5.000
vong/phut trong 20 phut. Méi 6ng tién hanh ly
tam ba lan dé loai bo hét phan néi trén bé mat ong.
Sau d6, ngay lap tic dua 6ng ly tm vao ta sdy va
say & 105°C dén khi nhiét do khong déi.

2.4. Phuong phéap xtt Iy s6 liéu

Mbi thi nghiém khao sat duoc 1ap ba lan, két
qua duoc trinh bay & dudi dang gia tri trung binh +
do lech chudn. Cac s6 lieu duoc phan tich thong
ke bang phan mém Microsoft va so liéu thu duoc
dung phan tich phuong sai (ANOVA) mot yéu to
dugc thuc hién trén s6 lieu thu dé kiém dinh so
sanh su khac biét theo Turkey’s & mitc y nghia p <
0,05 bang phan mém théng ké Minitab.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan ho4 ly nguyén liéu

Trudc khi dua vao nghién ctu, nguyén liéu qua
na tuoi duoc phan tich mot s6 thanh phan hoa hoc
va hod li co ban nhu: D6 4m, ham luong chat kho
hoa tan, ham lwong vitamin C, ham luong duong
khtt, mau sic. Két qua duoc thé hién & bang 1.

Bang 1. Thanh phan ho4 Iy co ban ciia

nguyén liéu qui na
Thanh phan Ham luong
bo dm (%) 76,74 + 1,53
Noéng do chat kho hoa tan (°Brix) |22,33 + 0,47
Ham luong duong khit (%) 57,13 £ 0,03
Ham luwong vitamin C (mg/100g) |39,52 + 0,06
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Nguyen liéu duoc xit Iy va lam sach, 1dy thit
qua dé xac dinh thanh phan hoa ly cta nguyén
lieu. Két qua thanh phan hoa li duoc trinh bay &
bang 1. Qua na c6 ham luong duong cao, mau
traing, thom nhe, ham luong vitamin C cao, rat
thich hop dé san xudt ra san phidm bot tra hoa
tan.

3.2. Anh huéng ctia cac chit tao bot va thoi
gian d4anh bot qua trinh tao bot

O thi nghiém nay, cac chat tao bot duoc khao
sat 1a albumin, whey protein concentrate va soy
protein isolate véi ty 1é bd sung 1a 2,0%, stt dung
CMC lam chat 6n dinh véi ty 1é bé sung la 0,5%.
Gia tri ham muc tiéu 1a do gian né dé lua chon
duoc chat tao bot. Stt dung may danh trimg tao bot

cac mau thir nghiém véi thoi gian 1an luot tir 6 dén
14 phuat va ghi nhan két qua nhu hinh 1.

Tir két qua hinh 1 thay, cac chat tao bot c6 su
khac biét voi nhau kha ro rét voi ham muc tiéu la
do gian nd (FE). FE cuta chat tao bot 1a albumin c6
xu huong tang va dao dong tir 64,24 - 95,76% va
khong thay ddi & thoi gian danh bot 10 phut. FE
ctia chat tao bot 1a whey protein c6 xu huong ting
dao dong tir 47,27 - 87,58%. FE cta chét tao bot 1a
soy protein isolate c6 xu huong tang, dao dong tur
18,18 - 28,48% va lai gidm xudng 27,58% & thoi gian
danh bot 10 phut. Chung té rang, chat tao bot la
albumin cé FE cao hon so véi 2 chat tao bot con lai
la whey protein va soy protein isolate. Piéu nay
tuong tu voi két qua ciia Chen va Chi (2012) [11].
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Hinh 1. Anh huéng céc chét tao bot va thoi gian danh bot dén d¢ gian né bot
Ghi chii: Céc gi4 tri ¢ chi s6 mii khdc nhau thé hién su khac nhau & mutc y nghia o = 0,05.

3.3. Anh huéng ciia cac chdt én dinh va thoi
gian d4nh dén qu4 trinh tao bot

O thi nghiém nay, cac chit én dinh duoc khao
sat 1a CMC, gum arabic, maltodextrin voi ty 1&é b6
sung 1a 0,5%, stt dung chat tao bot 1a albumin véi ty

1é bd sung 1a 2%. Gia tri ham muc tiéu la do gian no
bot (Foam expension - FE) dé lua chon duoc chat
6n dinh. St dung may danh tring tao bot cac mau
thit nghiém véi thoi gian tang tit 6 - 14 phut va két
qua dugc ghi nhan & hinh 2.
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Ghi chi: Céc gid tri ¢ chi s0 mii khdc nhau thé hién su khdc nhau é muc y nghia o = 0,06.
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Hinh 2. Anh hudng cac chét én dinh va théi gian danh bot dén do gian né bot
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Hinh 2 cho thay, cac chét 6n dinh bot c6 su
khac biét voi nhau ro rét voi ham muc tiéu 1a do
gian né cda bot. FE cta chat 6n dinh bot 1a CMC
c6 xu huong tang, dao dong tir 64,24 - 95,76% va
khong thay ddi & thoi gian danh bot 10 phut. FE
ctia chat 6n dinh bot 1a gum arabic c6 xu huong
tang dao dong tir 55,15 - 82,42% va khong thay déi
& thoi gian danh bot 10 phut. FE ctia chat 6n dinh
bot 1a maltodextrin thi khong thay déi theo thoi

gian danh bot voi gia tri 1a 27,88%. C6 thé két luan
rang, chat 6n dinh bot 1a CMC c¢6 FE cao hon so
voi 2 chat 6n dinh bot con lai 14 gum arabic va
maltodextrin.

3.4. Anh hudéng néng do chdt kho hoa tan
trong dich qua va thoi gian danh bot dén qua trinh
tao bot

Béng 2. Anh hudéng ndéng do chét kho hoa tan trong dich qua va thoi gian danh bot dén do gisn né bot

Noéng do chat Thoi gian danh bot (phut)
kho hoa tan
(‘Brix) 6 8 10 12 14
5 77,88 £0,86* | 84,24+227" | 9727+ 148" | 97,27+ 148" | 9727 +148"
6 71,82+ 1,29" | 81,52+ 113" | 96,36 +0,74™ | 96,36+ 0,74 | 96,36 0,74
7 64,24 +0,86° | 81,82+0,74"" | 95,76+ 043™ | 95,76 +0,43" | 95,76 +043"
8 6545+ 1,48° | 73944239 | 82,73+ 148" | 82,73+ 148" | 82,73 +148"
9 36,97+ 0,86° | 60,30 +1,71 | 69,39+ 1,13°* | 69,39+ 1,13 | 69,39+ 1,13

Ghi chii: Céc gid tri ¢é chi s6 mi khdc nhau thé hién sir khdc nhau & mifc y nghia a = 0,05.

Su thay d6i do gian nd bot (FE) & cac nong do
chat kho hoan tan trong dich qua va thoi gian danh
khac nhau dugc trinh bay trong bang 2. FE tang
khi néng d¢ dich gidm va thoi gian danh bot ting,
nhung sau 10 phat, bot khéng gidn né thém. Dich
qua na & 9°Brix c6 gia tri FE thdp nhat (69,39 +
1,13%) sau 10 phut danh bot, diéu nay la do néng
d6 chat kho hoa tan cao can tré qua trinh tao bot.
Khi giam nong do chat kho hoa tan xudéng 5 -
7°Brix, FE tang nhung khong dang ké & muc y
nghia o = 0,05. Tuy nhién, néng do 5 va 6°Brix c6

Tv 1€ Albumin (%)

s6.gmar 90917

S0 T3.030C

do 4m ctia 16p bot cao hon, kéo dai thoi gian say.
Do d6, nong do 7°Brix va thoi gian danh bot 10
phtt 1a t6i wu véi FE dat 95,76 + 0,43%.

3.5. Anh hudng t 16 b8 sung chét tao bot va
chit 8n dinh dén qua trinh tao bot

3.5.1. Anh hudng ty Ié bo sung chat tao bot va
chat 6n dinh dén do gian né bot

Su thay déi do gidn né cta bot & cac ty 1é chat
tao bot va chat n dinh khac nhau dugc thé hién
trong hinh 3.
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Hinh 3. Anh hudng ty 1& chit tao bot va chat 6n dinh dén d¢ gian né bot

Ghi chu: Céc gid tri ¢ chi s6 mii khdc nhau thé hién su khdc nhau & mutc y nghia o = 0,06.

FE c¢6 chiéu huong tang lén khi ting noéng do
chat tao bot 1a albumin va ciing ting do gian nd
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khi tang chéit én dinh bot 1a CMC (albumin va
CMC 1a két qua lua chon & nhimng thi nghiém
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trén). FE ting dao dong tir 73,03 - 99,09% va ting
khong dang ké voi muec y nghia a = 0,05 & ty 1& bé
sung chat tao bot 1a 2,0% va 3,0%, chat 6n dinh 1a
0,5% va 0,7%, c6 thé giai thich ring, do luong CMC
b6 sung qua cao lam do nhot cia hén hop ting
vuot mic cho phép nén giy can tré cho qua trinh
tao bot [12]. D¢ gian nd thap nhat 1a khi ty 1é bo
sung chat tao bot 1a 1% va chat 6n dinh 1a 0,3% va
cao nhat khi ty 1é bé sung chat tao bot 1a 3,0% va
chat 6n dinh 13 0,7%. Két qua nay co su tuong dong
v6i két qua nghién cttu ctia Ung Minh Anh Thu va

Ty 18 CMC (%)

60 A 48,0670

49.?{}3'5‘ 182 {L‘IA

‘A
=

15173
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Mat 6 bot (g/mlL)
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=
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cs (2022) [4]. Do do, véi ty 1é chat tao bot 1a 2,0%
va chat 6n dinh bot 0,5% cho ra bot tot nhat va tiét
kiém duoc ngudn nguyén liéu véi gia tri gian né 1a
95,76 + 0,43%.

3.5.2, Anh hudng ty Ié bo sung chat tao bot va
chat én dinh dén mat do bot

Mat do bot (Foam density — FD) la thong s6
quan trong trong viéc danh gia qua trinh danh
bong. Mat do bot cang thap, bong béng bot cang
mé rong va bot cang tot.

@03 805 @’
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Hinh 4. Anh hudng i 1& chit tao bot va chat 6n dinh dén mat do bot

Ghi chu: Céc gid tri ¢ chi s6 mii khdc nhau thé hién sur khdc nhau & muc y nghia o = 0,06.

Voi diéu kién thi nghiém duoc thiét ké thi thu
duoc gia tri FD dao dong tir 41,32 - 49,70 g/mL.
Gia tri FD cao nhat & ty 1é bd sung chat tao bot 1a
1,0% va chat 6n dinh 1a 0,3%. Gia tri mat do bot thap
nhat & ty 1é b6 sung chat tao bot 1a 2,0% va chat 6n
dinh 1a 0,5%. Theo mong muén, FD cang thap thi
cang tot, vi thé FD thap thu duoc 1a 41,32 + 0,19
g/mL véi ty 1é s6 sung chat tao bot 1a 2,0% va chat
6n dinh 1a 0,5%.

3.5.3. Anh huéng ty Ié bo sung chat tao bot va
chat on dinh dén do on dinh bot
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Do 6n dinh cta bot FS (Foam Stability - FS) 1a
kha ning gitr bot (kha nang duy tri chiéu cao - thé
tich bot) theo thoi gian. Két qua hinh 5 cho thdy,
khi chat 6n dinh bot bé sung cang nhiéu thi do 6n
dinh (FS) cang tot. FS co gia tri cao nhat 1a 99,58 +
0,12% va thap nhat 1a 95,33 + 0,24%. Nhin chung, ty
lé chat 6n dinh cang cao thi bot cang dn dinh tot.
Nguyén nhan c6 thé duoc giai thich, do CMC la
mot polysaccharide cao phan tir nén né cé tinh ky
nuoc, diéu nay lam ting cuong do bén ctia vach
bot va 6n dinh cau truc 16p bot [12]. Bén canh d6,
khi tang nong do CMC thi d¢ 6n dinh bot sau 3 gior
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sé tang 1én, dao dong tir 95,33 - 99,58%. Viéc sir
dung dong thoi chat tao bot va chat 6n dinh bot tao
thanh 16p bé mat day dic xung quanh bot (bong

bong) 1am gidm stc cang bé mat va tinh khong 6n
dinh ctia bong bong [13].
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Hinh 5. Anh hudng ty 1& chit tao bot va chit 6n dinh dén d¢ én dinh bot

Ghi chi: Céc gid tri ¢ chi so' mii khdc nhau thé hién sur khac nhau & mutc y nghia o = 0,06.

Khi ting néng ¢ CMC tir 0,3 - 0,7% trong
cung nong do albumin thi do 6n dinh cta bot sé
gia tang vi CMC c6 tac dung lam 6n dinh hé bot do
tang do nhot cua dich 16ng, gidm van toc thoat hoi
nudc giup 6n dinh cau trac hé bot. Két hop voi
CMC 1a 0,5% va 0,7% thi do 6n dinh ctia bot tuong
doi cao gitp gitt cau tric trong qua trinh sy kho.

3.6. bic tinh sdy kho bot qua na

3.61. Anh huong do day Iop bot dén chi so
hod tan, ham luong vitamin C va ham lirong duong
khir

Trong qua trinh sdy thit qua, mot s6 phan tng
ly hoa, hoa sinh xay ra trong nguyén liéu lam anh
hudng dén chat luong ctia san phdm. Nhimg bién
ddi do co thé 1a cac phan tng tao mau melanoidin,
phan ung oxy hoa, phan hay vitamin, dac biét 1a
vitamin C khi gap nhiét do cao.

Bang 3 cho thdy, viec lua chon do day bot
tham truoc khi sdy c6 anh hudng lon dén chat
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Iuong bot qua na. Déi véi qua na chira ham luong
vitamin C 16n, thi viéc lya chon d6 day bot tham
sy 4anh hudng rdt quan trong. O ham luong
vitamin C, @6 day bot ting dan thi gia tri vitamin C
giam dan. Doi voi ham luong duong khtr thi gidm
dan khi tang do day bot x6p, nguyén nhan nay c6
thé do khi d¢ day tham bot x6p cao, thoi gian sdy
nhiéu dan dén hién tuong caramel hoa va lam mat
di mot phan ham lwong dinh dudng [7]. Con véi do
hoa tan thi dao dong tir 68,49 - 72,76%. Khi do day
bot tham & 2 mm thi ham luong vitamin C cé gia
tri 1a 6,57 £ 0,04 mg/100 g va ham luong duong
khtit 1a 47,55 + 0,09%, d6 hoa tan la 72,76 + 0,06%
giam dan khi d¢ day bot tham 1a 10 mm thi ham
lwong vitamin C chi con 2,78 + 0,21 mg/100 g va
gia tri duong khir giam con 46,03 + 0,20%, d6 hoa
tan giam con 68,49 + 0,14%. Ngoai ra, trong qua
trinh sdy cau tric bot co thé bi sup d6 néu say & do
day 16n trong thoi gian dai, diéu do6 gay kho khan
trong viéc thoat 4m trong cau truc bot.
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Bang 3. Anh huéng @9 day bot dén chi s6 hoa tan ham lugng vitamin C va ham lugng dwong khit

STT Do(f:ij)ot Chi s6 hoa tan (%) Puong khir (%) Vitamin C (mg/100 g)
1 2 72,76 £ 0,06* 47,55+ 0,09 6,57 £ 0,04*
2 4 71,31+ 0,15" 48,29 £ 0,10° 6,13 £ 0,02*
3 6 70,99 + 0,27° 48,29 +0,13* 4,37 +0,01°
4 8 69,69 + 0,13° 47,36 + 0,09 3,64 +0,22¢
5 10 68,49 + 0,141 46,03 + 0,20° 2,78 +0,21¢

Ghi chu: Cic gid tri co chi s6 mi khac nhau thé hién sir khac nhau ¢ muic y nghia o = 0,05.

3.6.2. Anh huéng do day Iép bot dén thoi gian

say va hiéu suat thu hoi

Bang 4. Anh hudng d¢ day dén

thoi gian sdy va d¢ hoa tan

STT| Do day bot | Hiéu suat Thoi gian
(mm) thu héi (%) say (phut)

1 2 52,73+ 0,21 | 234 +1,41°
2 4 56,30 + 0,19" | 240 +4,08"
3 6 55,58 +0,11* | 246 + 4,55
4 8 55,31 0,38 | 260 + 2,16*
5 10 51,91+ 0,22" | 272 + 4,32°

Ghi chu: Céc gid tri co chi s6 mi khdc nhau

thé hién sur khic nhau ¢ muic y nghia o = 0,0.

Do day 16p bot da anh huéng dén chat luong
bot qua na. Tt két qua bang 4 cho thdy, thoi gian
sdy bot dao dong tir 234 - 272 phut va hiéu suat thu
hoi co gia tri dao dong tir 51,91 + 0,22% dén 56,30 +
0,19%. Khi do day & 2 mm, thoi gian siy dién ra
ngan & thoi gian 234 + 1,41 phut. Tuy nhién, khi do
day & 10 mm, thoi gian say dién ra kha lau va kéo
dai & thoi gian 272 + 4,32 phat va & d6 day 4 mm
thi thoi gian siy dién ra & thoi gian 240 + 4,08
phut. Chi s6 hoa tan & bang 4 cho thdy, & do day 4
mm dat gia tri cao nhat 56,30 + 0,19% va dat gia tri
thap nhat & do day 10 mm véi 51,91 + 0,22%.

3.6.3. Anh hudng nhiét do say dén chi sé hoa
tan, ham luong vitamin C va ham luong duong

Bang 5. Anh hudmg nhiét d¢ sy dén ham lugng vitamin C va ham luong duong khi

STT | Nhiét do (°C) Chi s6 hoa tan (%) buong khir (%) Vitamin C (mg/100 g)
1 50 68,60 + 0,284 47 48 + 0,06" 4,06 +£0,21°
2 55 69,39 + 0,09¢ 48,48 +0,03* 5,40 + 0,22
3 60 71,31+ 0,16" 48,29 + 0,10° 6,13 +0,02*
4 65 71,49 + 0,04° 47,70 + 0,06" 3,78 +£0,21°
) 70 72,51 +0,21° 46,42 + 0,07¢ 1,61 + 0,20¢

Ghi chu: Céc gid tri ¢ chi s6 mii khdc nhau thé hién su khdc nhau é mutc y nghia o = 0,06.
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Viéc chon nhiét do siy khong chi dua vao kha
ning bay hoi nuéc ma con phai gitt duoc dinh
duong, dac biét 1a vitamin C - chét rat nhay cam
voi nhiét do. Bang 5 cho thdy, siy & 60°C gitt ham
lwong vitamin C cao nhat (6,13 + 0,02 mg/100 g).
O nhiét do thdp (50 - 55°C), thoi gian siy lau lam
vitamin C bi oxy héa. Khi nhiét do ting, ham
lwong duong khir giam do phan tng caramel hoa.
Vitamin C giam dang ké khi nhiet do va do day bot
tang. Vi du, & 70°C va d6 day bot 4 mm, vitamin C
chi con 1,61 + 0,20 mg/100 g. Tuong tu, sdy & 60°C
v6i do day bot 10 mm vitamin C gidm xudng 2,78 +
0,21 mg/100 g. Nhiét do 60°C va do day bot 4 mm
cho két qua tot nhat, gitt duoc 6,13 + 0,02 mg/100
g vitamin C. Két qua tuong tr duoc tim thdy trong
nghién ctu vé sidy kho mang bot ca chua cta
Muratore va cs (2008) [14]. Chi s6 hoa tan dao
dong tir 68,60 + 0,28% dén 72,51 + 0,21%. Khi ting
nhiét do 1én 70°C thi do hoa tan c6 gia tri 72,51 +
0,21%, nhung & nhiét do 50°C thi dé hoa tan giam
con 68,60 + 0,28%.

3.64. Anh huong nhiét do siy dén thoi gian
say, hiéu suat thu hoi

Nhiét do sdy anh hudong dén chat luong bot
qua na véi ham muc tiéu 1a thoi gian say. Tir két
qua & bang 6 cho thdy, thoi gian sdy bot dao dong
tir 223 + 4,08 dén 368 + 3,74 phut va hiéu sudt thu
héi dao dong tir 55,93 + 0,67% dén 56,78 + 1,41%.
Khi nhiét do sdy 70°C, thoi gian sdy sé rat ngan di
& 223 + 4,08 phut. Khi nhiét do siy 50°C, thoi gian
say kéo dai dén 368 + 3,74 phut. Hieu suat thu hoi
kha thip va khong thay d6i voi mitc y nghia o =
0,05. Két luan rang, nhiét do sdy chi anh huéng
dén thoi gian sdy va khong anh hudng dén hieu
suat thu héi véi muc ¥ nghia o = 0,05.

Vé anh huéng cta cac diéu kién sdy (nhiét do
va do day bot), trong cuing mot do day bot, khi

tang nhiét do say thi thoi gian siy sé giam do toc
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do lam néng bot va kha nang xam nhap nhiét
nhanh, lam ting toc do truyén khéi, dan dén bot
lam kho nhanh hon. Khi 6 day tang lén thi thoi
gian sy ciing ting lén & tat ca cac muc nhiét do,
diéu nay co6 thé 1a do dién tich bé mat hau nhu
khong déi trong sudt qua trinh siy trong khi do
day mang bot tang lén 1am gidm toc do di chuyén
am tir cac 16p bén trong ra cac l6p bén ngoai dan
dén su thoat 4m kém. Xu huéng ting thoi gian sdy
voi su gia tang do day ciing duoc bao cao doi voi
bot nho den [15].

Béng 6. Anh hudng nhi¢t do sdy dén thoi gian sdy

va hiéu suit thu hédi

STT Nhiét do Hiéu suat Thoi gian
(°C) thu hoi (%) sy (phut)

1 50 55,93+0,67* | 368 +3,74*
2 55 54,57 +1,07* | 283 +2,16
3 60 56,30+ 0,65 | 240 +4,08°
4 65 56,78 + 1,41* | 227 + 6,68
5 70 56,61+ 0,80* | 223 +4,08¢

Ghi chu: Cic gid tri cé chi s6 mii khdc nhau
thé hién su khdc nhau & muic y nghia a = 0,05.
4. KET LUAN

Qua cac két qua thu duoc, do on dinh bot dat
duoc gia tri tot nhat trong 3 gio khi nong do chat
kho hoa tan cta dich qua & 7°Brix cting véi su ho
tro 2,0% Albumin va 0,5% CMC trong thoi gian
danh bot 10 phut. Qua trinh sdy bot bang khong
khi néng & do day 4 mm va sdy & nhiét do 60°C
trong thoi gian 240 + 4,08 phut gidp mang lai hiéu
sudt thu héi tot 1a 56,30 + 0,65%, bot thu duoc co
mau siac dep, min va van gitt duoc cac chat dinh
duong. Bot qua na thanh phdm c6 do 4m 1a 6,26 =
0,39%, ham luong duong khir 48,29 + 0,10% va git
duoc ham lugng vitamin C 1a 6,13 = 0,02 mg/100 g
v6i do hoa tan 71,31 + 0,16%.
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RESEARCH AND DEVELOPMENT (FOAMING-MAT DRYING) TECHNOLOGY TO
PRODUCTION CUSTARD APPLE (Annona squamosal.) POWDER

Phan The Duy!, Dinh Ngoc Quoc!, Vo Thi Huong Tram?!, Le Nguyen Doan Duy*
! Faculty of Food Technology, Ho Chi Minh city University of Industry and Trade
Summary

The study aimed to determine the parameters and conditions of the foam drying method to
recover custard apple pulp. Custard apple (Anona squamosa L.) is a nutritious fruit containing
lots of vitamin C, vitamin A, vitamin B6, magnesium, potassium, copper and lots of fiber.
However, custard apples are often used fresh and contain high water content, so the storage time
is short. In this study, the foaming-mat drying process of custard apple pulp was carried out by
investigating the ratio and selecting suitable foaming agents among albumin, whey protein
concentrate and soy protein isolate at ratios of 1.0 - 3.0%. Additionally, the ratio and selection of
suitable foam stabilizers among carboxymethyl cellulose (CMC), gum arabic and maltodextrin
were evaluated at levels of 0.3 - 0.7% with whipping times varying from 6 to 14 minutes. The
drying process is carried out in an oven at 5 different drying temperatures from 50 - 70°C with a 2
- 10 mm foam thickness. The study produced foam results with foam expansion (95.76 + 0.43%),
foam stability (97.6 + 70.24%), foam density (41.32 £+ 0.19 g/mL) found to be 2% albumin and 0.5
CMC was foamed for 10 minutes. On the other hand, the foam film is dried at a temperature of
60°C and 4 mm thick, helping to recover powder with the best nutritional content; vitamin C
content is 6.13 = 0.02 mg/100 g, reducing sugar content is 6.13 = 0.02 mg/100 g times the drying
time of the foam tray 240 + 4.08 minutes. Among all the parameters studied, the combination of
2.0% Albumin foaming agent and 0,5% CMC stabilizer with a 10 minutes beating time of 4 mm
foam layer thickness and drying at 60°C resulted in powder. The results of this research help
diversify products from custard apples with new drying methods that help save costs and retain
nutrients from custard apple flesh.

Keywords: Custard apple, Anona squamosa , reducing sugar, vitamin C, fruit powder.
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