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ABSTRACT

Microwave-assisted foam-mat drying was carried out to produce Centella
asiatica powder. Firstly, the effect of foaming agent (egg albumin) and
stabilizer (carboxymethyl cellulose) concentration on the stability of
Centella asiatica foam was studied. Secondly, the change of color of
Centella asiatica powder at different foam layer thickness and microwave
power was investigated. The results indicated that the foam mixture
reached the most stable state when the ratio of foaming agent and foam
stabilizer was within a specific range of values, here 15% egg albumin
and 1.4% CMC (relative to the sample weight); The optimal powder color
was obtained at a foam thickness of 4 mm and a microwave power of 130
W. The results of this study were a stepping-stone for optimizing the
parameters in the process of producing Centella asiatica powder by using
microwave-assisted foam-mat drying method.

TOM TAT

Phwong phap sdy vi séng sui bot dirgc thuc hién dé khdo sat anh hirong
ciia nong do chat tao bot (Iong trang tring) va chat on dinh
(carboxymethyl cellulose - CMC) dén dé on dinh cua 16p bot rau md va
anh huéng ciia do day 16p bot trdi cing véi cong sudt vi séng 1én mau sdc
bot rau ma thanh phcfm. Két qud cho thdy hén hop bot dat mirc do én dinh
nhat khi tyl¢ chdt tao bot va chét én dinh bot nam trong mot khoang gia
tri cu thé ma ¢ day la 15% long trdng trieg va 1,4% CMC (so véi khoi
lwong mcfu); Mau sdc t6i wu cia bot dat dwoc ¢ do day bot trai day 4 mm
trén dia thity tinh va dwoc mang di say trong 106 vi séng véi cong sudat 130
W. Két qud thi nghiém la co sé buée dau cho viée t6i wu héa cdc thong sé
trong qud trinh tao bot rau ma bang phirong phdp sdy vi séng siii bot.

1. GIOI THIEU

Rau ma (Centella asiatica) 1a loai rau c¢6 chtra

twong ty nhu cac loai trai cay khac. Nudc rau ma co
mui vi thom ngon, ¢4 tinh han glup lam mat va rat
bd dudng. Pé da dang hoa san pham, nang cao tinh

nhiéu chat chirc nang tét gitp gidi doc, thanh nhigt,
lwong huyét (Thu, 2004). C6 the dé dang tim thay
rau ma & khiap moi noi. O mlen Nam nudéc ta, rau
mé ngoai dung 1am rau in sdng, ché bién thanh cac
mon canh hay lugc. Rau ma con dugc s dung dé
lam nuéc giai khat dugi dang nudc ép hay sinh t6
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t|¢fl dung va thuan tién, nguoi ta thuong chon ché
bién rau ma tuoi thanh dang bét.

Céc phuong phap say da phat trién trong subt
lich st nghién ctru khoa hoc va hau hét cac phuong
phap dugc bao cao déu dang dwoc st dung. Thuc
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pham dang long ¢6 thé dugc say kho theo nhiéu cach
va sy sui bot dang 1a mot trong nhitng phuong phép
dugc cac nghién ctru huéng dén gan day (Qadri,
Srivastava, et al., 2020) néu so véi cac phuong phap
sdy thong thuong khac. Say sui bot 1a phuong phap
str dung chét long dugc danh bong 1én tao thanh mot
I6p bot 6n dinh va c6 kha nang ton tai mot thoi gian
dai trong khong khi (Yiksel, 2021). Nguoi ta
thudng thém vao chat long cac chit tao bot nhu sira,
casein, protein dau nanh, gelatin va long tring tring
(v&i thanh phan cha yéu 1a albumin) (Varhan et al.,
2019). Pé 6n dinh bot duoc tao ra, nhiing
polysaccharide cao phan tir nhu carboxymethyl
cellulose (CMC), glycerol monostearate (GMS),
xanthan gum, arabic gum,... dugc st dung, vai dac
tinh ky nuéc nén chung c6 thé gia ¢ vach bot va
lam on dinh cau triic 16p bot (Sangamithra et al.,
2015). Ngoai ra, 16p bot gitp ting dién tich bé mat
say do su két hop vé6i khong khi bén trong 16p bot,
tr 6 lam tang toc do say (Qadri, Osama, et al.,
2020). Thém vao d6, sy hoan nguyén lai trang thai
ban déu va céu trac cua bot san Xuit bang phuong
phap say sui bot clng t6t hon khi so v0i cac phuong
phéap khéc nhu say thung quay hay sdy phun do ciu
trac to ong cua lop bot (Yiiksel, 2021).

Trén thé giéi da c6 mot s6 cong trinh nghién ctu
vé két hop vi song va phuong phép sy sui bot dé
sdy mot san pham nhu: 6i (Qadri & Srivastava,
2017), ca chua (Qadri, 2022; Qadri & Srivastava,
2014), Iy chua den (Zheng et al., 2011), viét quat (R.
Gao et al., 2022), bot yoghurt (Yiiksel, 2021) va du
du (Kandasamy et al., 2014),... Tuy nhién gan nhu
chwa c6 nha nghién ciru nao bao céo két qua ap dung
ky thuat nay dé say va ché tao bot tir rau ma. Do do,
muc dich chinh ctia nghién ctru nay 1a khao sat mot
s6 yéu t6 anh huéng dén qua trinh tao bot rau ma
bang phuwong phép sdy vi séng sui bot nhu: ndng do
chét tao bot, cong suit va do day 16p bot.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Rau mé trdng tai cac vuon 1an can khu vuce cac
cho An Hoa, thanh phé Céan Tho va vira duoc thu
hai trong ngay. Khi thu mua rau ma phai la rau con
tuoi, vira thu hoach trong ngay. Bé dam bao cho cac
thi nghiém khong qua khac biét trong cac 1an lap,
rau ma khi mua phai cé than mong nudc va mau
xanh vira phai (khong qua dam dé tranh rau qua gia,
hay qué nhat chung t6 rau con non), tranh bi Iéch
mau gitra cic 1an mua. Ngoai ra kich thudc rau méa
phai twong duong nhau khi dugc chon (khong dung
kich thudc qué to hay qua nho) dé dam bao do tudi
ctia chiing 13 twong ddng nhau. Nhu vay sau khi xay
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va luge ba, mau sic cua mau nude rau ma ding cho
thi nghiém s€ khong qua khac biét gitra cac 1an lap.

Long tring trimg 1a thanh phan tao bot khong
thé thiéu trong quy trinh san xuat, long trang trimg
dugc lay tir trimg ga cong nghiép tuoi cua Cong ty
Co phén Chan nu6i Viét Nam duoc mua tai cac siéu
thi khu vuc phuong An Hoa, thanh phd Can Tho.
Chon mua trimg c6 thong tin trén bao bi dugc in 13
rang va day du; ngdy san xuat gan nhat va ding san
pham trong thoi han st dung. Sau khi mua tring
dugc bao quan trong ngan mat ta lanh. Khi st dung,
tach 14y long trang trimg sao cho khong dé v long
d6 trang 1an vao. Thanh phan hoa hoc cia nguyén
liéu rau ma dugc trinh bay ¢ Bang 1.

Bing 1. Thanh phén héa hoc ciia nguyén liéu rau ma

Chi tiéu phén tich Ponvi Ham luong (*)
Ham luong nudc % 88,08 £0,17
Ham lwong vitamin C mg% 33,00 £2,20
Ham lugng duong tong % 1,53 +£0,01
Ham luong duong khir % 0,82+ 0,01

Ghi chii: (%) gid tri trung binh ciia 3 1an 1ap lai.

Két qua o Bang 1 cho thay rau ma c6 ham luong
nudce cao 88,08% la moi truong thuan loi dé cac loai
vi sinh vat phat trién va thoi gian 1am kho s& kéo dai.
Ham lugng vitamin C trong nguyén liéu 1a 33 mg%
chiém ty 18 rat thap nén khong tao vi va ciing d& that
thoat trong qua trinh ché bién. Ham luong dudng
tong s6 1,53% vai 0,82% la dwong khir, lwong
duong thap nén vi ngot cua nguyén liéu trong
khoang kho dé cam nhan dugc, tuy nhién trong qua
trinh ché bién can chii y cong suat va thoi gian vi
song, tranh dan den phan tng maillard gay anh
huéng dén mau sac san pham.

2.2. Phwong phap chuin bj va siy bot rau ma

Quy trinh thi nghiém tong quat duoc thé hién
trong Hinh 1. Cy thé, Rau ma mua vé duoc mang di
rira trong bdn nudc nhidu lan véi nude sach, gitp
loai bo nhiing tap cht, bui ban, mot phan vi sinh vat
va hoa chat nong nghiép con dong trén bé mat 1a.
Ngoai ra, trong qua trinh rira nhiéu loai rau dai, co
dai lan trong rau ma ciing duogc lya bo.

Sau khi da rua sach rau mé, can dé rao tu nhién
hoic vay kho nuéc trugc khi thuc hién cac cong
doan tiép theo dé han ché sai s6 vé khéi lwong do
nude rira con bam trén 1a. Rau ma da dé rao duoc
mang di can dinh lugng b?mg can phan tich (KD —
TBED, Kendy, Trung Quédc) sau d6 ding kéo cét
nho rdi cho vao may xay (HR2041/10, Philips,
Trung Quéc), day 1a budc hd tro hiéu qua cho qua
trinh xay nhuyén. Tién hanh xay rau ma & ty Ié rau
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mé véi nuée 1 1: 1/2 (theo khdi lwong) dén khi thiy
hon hop nhuyén dong nhat khong con nhitng mau la
to.

Hon hop sau khi xay nhuyén co cau trac dic
khong thé tao bot, vi vay duge mang di lugc qua rdy
lugc vao cde dé loai bo phan b chira nhiéu xo. Bot
rau ma duoc tao ra bang cach tron chét tao bot 1a
long trang trimg (LTT) va chét 6n dinh CMC véi
dich rau mé4 vira thu duoc bang may danh tring
(HR3705/20, Philips, Trung Qudc). Ty 1& LTT va
CMC dugc st dung nhu bang 2.

Nguyén ligu
¥

Rara sach, dé rao
v

Nuge — Xay nhuyén

Luoc ba

Chét tao bot,
C2 e — Dichr q
chat é6n dinh bot 1eh Tat ma

Tao bot én dinh
v
Trai bot
M
Say

Cao bot
v

Nghién min «——
Sang
B + o
ao
o
San pham

Hinh 1. Quy trinh thi nghiém

Bing 2. Ty 18 CMC va long tring tring

CMC (%) Long tring tring (%)*
14 10
14 15
14 20
1,2 10
1,2 15
1,2 20
1,6 10
1,6 15
1,6 20

* 0: Khdi hirong chat tao bot/khdi liwong dich rau md

Nhiing ty 1¢ nay dwoc ding dé khao sat sy 6n
dinh cua 16p bot dwoc tao ra bang cach cho mau bot
rau ma vao mot ong dong 50 ml va dé ¢ nhiét do
phong trong 3 gid. Cach mdi 30 phut thé tich mat di
cua 16p bot dugc ghi nhan. Po 6n dinh duoc tinh
bang cong thuc:
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PN £ T
b6 6n dinh = A x 100 (1)
0

Trong d6: V3, 14 thé tich ghi nhan sau mdi 30
phut va Vy 1a thé tich ban dau cua bot rau ma

L6p bot dugc bot trai tryc tiép 1én dia thuy tinh
cua 10 vi song dan dung (R-G222VN-S, Sharp,
Trung Qudc) theo hinh tron dong tim véi dia véi
d6 day 16p bot duoc khao sat1a: 2, 4 va 6 mm &
cac muc cong sudt vi song 130, 260 va 440 W. Mot
khoang trong c6 duong kinh khoang 4 cm & phan
trung tdm cuia dia khong duoc trai bot vao vi phan
nay chiu tac dong vi song cao dé chay khét. Bot
duoc trai trén dia thuy tinh theo nhu minh hoa &
Hinh 2.

Hinh 2. Hinh thirc bot dworc trai trén dia thuay
tinh

Bot rau ma sau khi sdy xong dugc dem nghién
thii cong bang tay va sang véi kich thudc 16 1a 106
um, dé thu duoc san phdm bot rau ma c6 kich thudc
hat min ddng nhat. San pham bot thanh pham dugc
bao gbi va bao quan bang tai PE nham sir dung cho
nhitng phén tich v& mau sic san phim bang may so
mau (sph870, Colorlite, Ptrc). Thang mau dugc thé
hién bang L*, a*, va b* sir dung khong gian mau
CIELAB. Trong d6 L* chi thi d6 sang hoac ti va co
gia tri tr 0 — 100, a* dai dién cho mau do (+) va
mau xanh 14 ciy (—) va b* thé hién mau vang (+) va
xanh (-).

S ligu thu thap dugc phan tich bang phuong
phap ANOVA (p < 0,05) trong phin mém Minitab
21.0 (Minitab, LLC, My). Tat ca cac thi nghiém
dugc 13p lai ba lan.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia ty I¢ chat tao va én dinh
bot dén d9 on dinh ciia bot rau ma

Do 6n dinh caa bot 1a mét trong nhitng yéu tb
quan trong cua qua trinh sy sai bot vi né c6 thé lam
day nhanh tdc do cua qué trinh sdy va tang do rong
ctia bot thanh pham (Abbasi & Azizpour, 2016). Két
qua thi nghiém vé& do bén cua bot rau méa dwoc thé
hién ¢ hinh 3. Nhin chung ¢ cing mét ty 16 CMC,
khi ty I& 1ong trang trimg tang thi do 6n dinh cua bot



Tap chi Khoa hoc Trirong Pai hoc Can Tho

rau ma ting. K&t qua nay c6 su twong dong voi
nhitng nghién ctu trude day (Kanha et al., 2020;
Tekgiil, 2021; Yiiksel, 2021). Theo nhiéu két qua da
duogc bao cao (Karim & Wai, 1999; Vernon-Carter
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et al., 2001; Thakur et al., 2003), strc cing bé mit
long-long va long-ran s& giam do sy hap phu cua
chét tao bot tai bé mat caa bot vi thé dan tgi viéc bot
s& bén hon.

T T T T
2 ]
100 ¢
80
*
—~
S
= 60F
=)
kel
o ® CMC 12%-L1T 10%
8 | ;
:o. 40 o CMC 1,2% - LTT 15%
()] A CMC 1,2%-LTT 20%
v CMC 1,4%-LTT 10%
20 ¢ CMC1,4%-1.TT 15%
4 CMC 1,4% - LTT 20%
» CMC 1,6%-LTT 10%
0b| ® CMC1L6%-LTT 15%
% CMC 1,6%- LTT 20%

« * .
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Thoi gian (phat)
Hinh 3. P 6n dinh cia bet rau ma & nhitng néng dd LTT va CMC khic nhau

O mot khia canh khac, viéc tang néng do CMC
(tir 1,2% 1én 1,4%) khi & cting mét ty 1é long trang
trang ciing lam ting do 6n dinh cua bot. Nguyén
nhan ¢6 thé duogc giai thich do CMC la mét
polysaccharide cao phan tir nén né c6 tinh ky nudc,
diéu nay lam ting cuong d6 bén cua vach bot va 6n
dinh céu trac 16p bot (Sangamithra et al., 2015). Tuy
nhién, khi ty 16 CMC ting 1én 1,6% thi d6 6n dinh
cua bot rau méa khong ton tai do khong co 16p bot
hinh thanh (twong ng Vi ty 1¢ long trang trimg 14
10% va 15%) hodc c6 1op bot tao thanh nhung
khong on dinh, rat nhanh bi tach nuéc (twong ing
V6i ty 1¢ long tring trimg 20%). Nguyén nhéan c6 thé
duoc giai thich do lvgng CMC bé sung qua cao lam
dd nhot ctia hon hop ting vurgt mirc cho phép nén
gdy can tré cho qua trinh tao bot (Kanha et al.,
2020).

Gitta cap CMC 1,4% — LTT 15% va CMC 1,4%
—LTT 20%, cho gia tri do 6n dinh nhu nhau nhung
ty 16 CMC 1,4% — LTT 15% dugc chon dé tién hanh
cac thi nghiém tiép theo do no co ty I¢ phu gia thip
hon (15% LTT thay vi 20% LTT).

3.2. Anh hwéng cua cong suét Say va d¢ day

bot trai dén mau sic san pham

Viéc xac dinh thong sb t6i wu cho d6 day 16p bot
trai va cong suit sy 1 rat can thiét. Khdi lugng mau
va cong suét vi song déu c6 anh huong dang ké dén
qué trinh sdy (Gao, 2010). Vi gia nhiét vi song 1a
mot qua trinh gia nhiét thé tich, nhiét duoc sinh ra
chu yéu tir bén trong vat lidu. Bén canh do, & cac do

day bot trai khac nhau s& twong ung véi khdi lwong
cung nhu thé tich bot khac nhau, tir d6 c6 anh huong
truc tlep dén thol glan say Ngoa1 ra, cong suét vi
song ciing la yéu td co tac dong rat 16n dén qua trinh
say ca ve thoi gian Ian chat luong san pham bot. Do
d6 can thyc hién khao sat ca hai yéu td trén dé xac
dinh dugc thong s6 phi hop mang lai san pham dat
chat lwong tét nhat.

Két qua thi nghiém cho thay do day bot trai va
cong suat vi song ¢6 anh huong rat o rang dén su
bién doi mau sic cua bot rau ma. Cu thé két qua khao
sat cua thi nghiém nay duoc trinh bay trong Bang 3.

Bang 3. Anh hwéng cia df day bot trii va cong
suét sdy dén mau sic san pham

Po Qong Mau siic
N suat say - - -
(mm) W) L a b

2 130 40,7278  —-4,037¢9 21,5072

2 260 37,423 —2.467¢ 19,540°

2 440 35,850¢ -1,890¢ 16,927¢

4 130 36,943¢ —4,813"  17,370°

4 260 34,140 —2.893"  14,320¢

4 440 31,490" —1,203¢  13,550f

6 130 35,557¢  —1,983¢ 17,0379

6 260 33,5479  —0,880° 14,323¢

6 440 31,127 —0,557¢@  13,400f
P=0,000 P=0,000 P=0,000

Ghi chii: (*) S6 li¢u trong bang la két qua trung binh cuia
3 Igin lap lai, cdc chir cdi khdc nhau trong cung mot cot
biéu thi sy khdc biét ¢6 y nghia 6 Mirc y nghia 5%.
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b6 day 2mm
Cong suat: 130 W

b0 day 2mm
Cong suat: 260 W

b6 day 2mm
Cong suat: 440 W

b0 day 4mm
Cong suit: 130 W

Do day 4mm
Cong suét: 260 W

b0 day 4mm
Cong suat: 440 W

b day 6mm
Cong suat: 130 W

Hinh 4. Mau sic san phim bt rau ma siy ¢ cic d9 day va cong suit khac nhau

8

Mau séc (d6 sang L*, d6 xanh a* va d6 vang b*)
ctia san pham c6 su khac biét ¥ nghia ¢ cac do day
va cong suét vi song (Hinh 4).

Qua hinh anh két qua khao sat duoc danh s thi
tu tir 1-9 cho thiy, & ciing mot d6 day bot trai nhung
cong suét siy khac nhau s& cho ra san phim c6 mau
sic khac nhau rd rét. Tuong tu khi xét theo cong suét
vi song, sdy ciing mot cong suit vi song cho mau cd
d6 day bot khac nhau, mau sic san pham sau khi sdy
cling sé khac nhau.

Dbi voi gia tri biéu thi do sang L* (Bang 3), dé
dang thdy duogc khi ting cong suét vi song vai nhiing
mau dugc trai & cing mot do day thi két qua bot
thanh pham thu duoc $€ c6 mau t6i dan. Didu nay la
do ¢ cac mirc cong sudt cang cao, ning lugng san
sinh cang nhiéu, thuc déy qua trinh sinh nhiét ting
theo. Mic khéc trong thanh phan nguyén lidu rau méa

Do day 6mm
Cong suit: 260 W
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b day 6mm
Cong suat: 440 W

¢6 chira mot ham luong dudng nhét dinh, khi gap
nhiét do cao s& lam xuét hién phan img maillard gay
nén hién tuwong sam di cua bot (Starowicz &
Zielinski, 2019). Theo gia thuyet do, do day bot trai
day hon s& can nhiéu thoi gian siy hon, kéo theo do
sang cua bot giam dan do anh huong cua nhiét do
cao trong thoi gian dai. Tir d6, cling c6 thé giai thich
vi sao do sang dat murc y nghia cao nhat & mau 1 va
thip nhit mau 9 co d6 day bot trai va cong suét vi
song cao nhét.

Xét gia tri biéu thi do vang b* (Bang 3) két
qua thong ké cho thay, do vang b giam dan mirc y
nghia dbi voi nhiing mau siy & cac do day bot trai
tang dan du cong suat vi song 1a nhu nhau. Cu thé,
& cung cong suat vi song 1a 130 W nhung cac mau
1,4,7 c6 mutc ¥ nghia vé& gi4 tri b giam dan. Diéu nay
ciing xay ra tuong tw Vi cac mau 2,5,8 & cong suat
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260W va cac mau 3,6,9 & cong suat 440W. Nguyén
nhan dugc giai thich 1a do do day bot trdi ty I¢ thuan
véi thoi gian Say, d6 day cang 16n thoi gian sdy cang
lau s€ gay mét dan mau vang von co clia nguyén liéu
(Weemaes et al., 1999).

Do xanh a* 1a thong s6 quan trong quyét dinh
mau sac tdi wu nhat cho san pham bot rau ma, vi day
1a mau sac ty nhién mang ¥ nghia dic trung va cé
anh huéng quan trong dén gi4 tri cam quan cta san
pham so véi d6 sang L* va do vang b*. Theo nhu
két qua thong ké, do xanh a* tang dan muc ¥ nghia
vé gia tri duong khi xét cac mau c6 cung do day bot
trai nhung cong sudt vi song ting dan. Piéu nay
chitng t6, mau xanh cta bot hguyén liéu ciing giam
dan twong mg. Nguyén nhan duoc giai thich trong
ty nhu khi xét d6 vang (b), su thoai hoa chat diép luc
trong rau ma xay ra do chiu tac dong caa nhiét nang
cao trong thoi gian dai dan dén mat dan mau xanh
vbn co cua nguyén liéu (Weemaes et al., 1999).
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