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TOM TAT:

Nghién cttu nhiim phét tri€én quy trinh chuyén héa hoan toan vé thanh long rudt dd - mot chit
thai clia qua trinh ch& bi€n trdi cAy, thanh cic phu gia hitu dung trong cdng nghiép thuc phim. Qua
trinh nay bao gdm sy khao sit cac qud trinh trich 1an lugt betalains - chit tao mau ty nhién va pectin
- phu gia lam day lam dic. Khdo sat budc trich betalains bing ethanol 95 % dugc thuc hién & cac
diéu kién trich khac nhau nhu ty 1& vo - dung mdi, thoi gian trich va nhiét do trich. Betalains thu
dugc v6i ham lugng cao nhat la 2,09 + 0,03 mg/g v6 kho & ty 1€ khoi lugng clia v6 - dung moi la 5:5,
nhiét do trich 1a 45°C trong thdi gian 1 gid. Ti€p theo, ba rin clia qua trinh trich betalains dudc tin

dung lai @€ trich pectin. C4c y&u t& nhu ty 1& rin - 1dng, thdi gian trich va ndng dd citric acid dugc
khdo sat @€ tim diéu kién trich phii hop. Theo d6, khi ting nong do citric acid tir 0.1 tdi 1M, pectin
thu dudc c6 hiéu suat ting tir 22 t6i 58% va mat do ester hda gidm tir 58 xudng 28%.

Tir khéa: betalains, pectin, vd thanh long rudt do, trich betalains, trich pectin.

1.Pat van dé

Thanh long (Hylocereus polyrhizus) 1a mot loai
trdi cay dugc trong phd bi€n & cdc nudc cin nhiét
ddi va nhiét déi. Nhu cau vé trdi thanh long ngay
cang ting & hiu hét cdc thi trudng trdi cAy trén thé
gidi. Trong nhitng nim qua, thanh long luén dugc
x&p vao nhém mit hing trai cdy xuat khiu chi
lyc va nhém sdn phdm xud't khdu clia Viét Nam.
Ngoai thanh long qua tuci, hién nay, Viét Nam
con ch& bién dudc cdc san phaAm nhu thanh long

s&y kho, sdy déo, nudc ép si rd, snack, rugu vang,
kem,... V6 qua thanh long ¢6 chita mé6t lugng ddng
ké cdc chdt polysaccharide nhdy 1a pectin, dugc
coi 12 ngudn tiém ning sin xuit pectin [1]. Bén
canh d6, con chita mot lugng chat mau betalains
déng vai trd chi't tao mau dd tim trong vé qua [1].
Betalain dugc xem 13 chdt mau ty nhién nhit
dugc st dung trong thyc phdm [2]. Viéc st dung
thudc nhudm ty nhién trong thuc phim hién nay
dugc dé cao dé€ thay th& cho thuSc nhudém nhin
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tao dudc cho 1a ¢6 hai cho sttc khoe [3]. Bén canh
d6, Betalains thé hién cdc dic tinh gidp ting
cudng stic khée, chi y&u 1a chdng oxy héa, khiang
khudn va c6 tac dung tich cuc chdng lai cdc goc t
do, nén c6 thé€ ngin ngira sy khéi phat clia bénh
ung thu [4]. Viéc trich betalain 13 budc diu tién
chudi nghién cttu vé chiing. D€ trich betalain, céc
phuong phdp truyén thong st dung dung moi cé
hodc khong c¢6 x& Iy nhiét nhu maceration,
hydrodistillation va Soxhlet [4]. B&n canh dé, cdc
phuong phip khic ciing dugc ti€p cian dé trich
betalains dung cdc cong nghé hién dai véi mic
tieu thu ning lugng thdp nhu siéu am, vi séng,
chat 16ng siéu t6i han, xung dién trudng va trich
18ng - 18ng cao 4p [5]. Cdc phuong phép truyén
thong thudng dugc st dung nhiéu nhit trong viéc
chi€t xudt betalain, vi ching la nhitng phuong
phdp don gidn va khong doi hdi thiét bi phic tap.
Tuy nhién, thdi gian chi€t xuit rat 1au, v6i ning
suat thap va st dung nhiét d6 cao c6 thé lam phin
hiy betalain [6]. P6 1a 1y do tai sao cdc quy trinh
trich betalains déu huéng tdi cai ti€n theo huéng
tdi wu nhiét do va thdi gian trich, k&t hgp mot s6
cdc k¥ thuat d€ khic phuc cdc nhuge di€m chinh
cta ching.

Pectin dugc sit dung trong mot sd thuc phidm
nhu chat tao gel, chit 6n dinh, chit tao két ci,
chi't 1am dic, chi't k&t dinh va chat nhii héa. Tinh
da chifc ning clia né 1a k&t qua cda cdc ciu tric
khdc nhau ctGa phidn t& pectic [7]. Du lugng
galactoronic acid trong pectin thudng bi este hda
mdt phin bsi nhém methyl (dic trung bdi chi s6
DE). Mtic do methyl bi ester h6a (DE) phan loai
pectin thanh 2 loai chinh, cé thé anh hudng dén
chiic ning cta ching: pectin DE cao (DE > 50%)
va pectin DE thap [8]. Trich pectin thudng dugc
thuc hién bing cdch st dung dung moi héa hoc,
trong d6 cdc diéu kién trich nhu nhiét do, thdi
gian, pH va loai dung méi trich, 4nh hudng dén
hiéu sudt va chi't lugng clia pectin [9-11].

0 quy md cong nghi€p, viéc trich pectin
thudng dugc thuc hién bing qud trinh axit hda
trong cdc diéu kién sau: pH 1,3 - 3 nhiét dd 60 -

158 $6 18 - Thang 7/2022

100°C va thgi gian tr 20 - 360 phit [12]. Tuy
nhién, thdi gian gia nhiét lau c6 thé x4y ra, din
dé&n nhitng thay ddi 4nh huéng d&n chi't lugng clia
pectin nhu cdc dic tinh héa ly va chiic ning cta
n6 [12]. Nhiéu k§y thuat da dugc phat trién d€ 1am
gidm sy suy gidm nhiét nay, vi du vi séng, siéu dm
va trudng dién tlr tAn s6 siéu cao [13]. Pectin chiét
Xuét tir vd thanh long c6 nhiéu mic do ester ha
tlly thudc vao nguyén liéu va diéu kién ché bién,
trong d6 gid tri DE c6 thé cao dé&n trén 90%, hoic
thap dudi 10%. Gi4 tri pH ctia mdi trudng trich c6
tdc dong manh dén DE, trong khi 4nh hudng cla
thai gian trich va ty 1€ dung mdi va nguyén liéu
ddi v6i su két tda pectin 1a khong ddng k€ [1].
Pectin trich tr v4 thanh long da dugc bdo cdola c6
céc dic tinh k€t cAu tuong tw v6i pectin tir vo tdo
va cam quyt, 1a nhitng ngudn phd bién clia pectin
thuong mai [14]. N6 ciing c¢6 kha ning giit diu va
nudc tuong ty v§i pectin tif cam quyt [1].

Thanh long rudt dé cé tiém ning 12 mot loai
ciy an trdi mang lai 1¢gi nhuin cao ma vd cia n6
dong gbép 22 - 44% trong lugng trdi va thudng
dudc x1t Iy nhu chat thai trong qué trinh ché bién,
dic biét 1a trong cdc nganh sdn xuidt nuSc gidi
khit hay thuc phdm sdy. Viéc chit thdi tir vé
thanh long rudt dd 12 ngudn gidu betalains - mot
chat mau ty nhién va pectin - mot loai phu gia
thuc phffm thudng dudc st dung, hida hen tao ra
cdc san phim gid tri gia ting cho nganh cong
nghiép thuc phdm trong twong lai. Tuy nhién, cho
dé&n nay, chua c6 nghién cifu nao dwa ra quy trinh
trich 1an 1ugt cd betalains va pectin tif vd thanh
long rudt dé theo dinh huéng gidm thiéu tdi da
chat thdi va st dung cdc k§ thudt sidn xud't bén
vitng. Theo d6, muc tiéu ctia nghién citu dé ra mot
quy trinh trich betalains va pectin 1an lugt tit vé
thanh long rudt dd, véi ngudn vé dugc thu truc tié€p
tlf cdc nha mdy ch€ bi€n trdi cAy dia phuong.

2. Thy'c nghiém

2.1. Nguyén li¢uva héa chat

Vé thanh long rudt dé dugc thu tir phan thai bd
clia day chuyén siy thanh long rudt dé ctia Cong
ty C6 phan Thuc phdm HG, Thii Thira, Long An.
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Pectin thuong mai la Pectin classic CS 502
Corporate Group Herbstreith and Fox.

Cidc hoéa chat ethanol 95%, citric acid,
Na,HPO;, NaH,PO;, HCI va NaCl ¢6 xult x&
Trung Qudc, véi do tinh khi€t 99,5%.

2.2. Quy trinh trich ldn lugt betalains va pectin
ti vo thanh long rudt do

V& qué thanh long dugc so ché bing cédch rita
sach va loai bd cdc phdn mau xanh, sau d6 cit
thanh mi€ng vudng 1 - 2 cm. Ngam v trong nudc
dun s6i trong vong 3 phit, vétra va [am lanh ngay
biang nude d4. Ti€n hanh trich ngay sau khi sd ché.
Can v4 thanh long sau so ch& bd vao may xay thuc
pham, thém vao dung dich ethanol 95% véi ty 1&
khdo sit, xay nhuyén. Ti€p theo, ngdm hdn hgp
trong khodng thdi gian khdo sdt. Hon hgp sau d6
dudc dem loc chan khong. Phan dudi loc dugc co
quay G 50°C, thu dugc dich mau betalains. Bdo
quan dich trich & -4°C cho céc thi nghiém ti€p
theo. Phan trén loc dugc si’y kho trong ti siy &
60°C qua dém cho d&n khi trong lugng khong ddi.
Tiép theo, 18y 10g miu kho ti€p tuc khdo sat bing
cich acid héa biang acid citric § nhiét do 80°C
trong vong 2 gid. Huyén phii sau d6 dem di loc
bing vai thua d€ tich cdc chdt cin ba. Dich trich
sau d6 dugc dong tu bing mot lugng ethanol 95%
gdp 2 1an & 4°C trong vong 30 phiit, sau d6 dem
loc qua 16p vai va rira 2 1an bing ethanol 70%.
Pectin dudc 1am kho trong ti & 60°C cho dén khi
khdi lugng khong ddi. TAt ca ethanol déu dugc thu
hdi dé t4i st dung.

Kh3o st trich betalains bing cdch thay ddi 1in
lugt cdc diéu kién sau: Ty 1& cla nguyén liéu/
dung moi 1an lugt1a 5:5, 6:4, va 7:3; Nhiét do trich
khdo st 1an lugt 1a nhiét do phong va 45°C; Thoi
gian trich 1an lugt1a: 1gid, 3 gid, va 6 gid.

Khio sit trich pectin bing cich thay ddi 1an
lugt cdc diéu kién sau: Thai gian acid héa & 30, 60
va 120 phit; Ty 1€ rin/léng 1a 1:20; 1:30 va 1:40
(z/mL); Thay d8i ndng d6 dung dich acid citric 0,1
M;0,3M;0,5Mva 1 M.

2.3. Xdc dinh ddic tinh ciia betalains

X4c dinh ham Iugng betalains: Phuong phdp

quang phd UV-Vis (Spectrophotometer UV-2502)
dudc st dung dé€ xdc dinh ham lugng betalains
[15]. MAu dich trich dugc pha lodng trong dung
dich dém 0,1M acid citric (30 mL) va 0,2M natri
phosphate (70mL) (pH 6,5). TAt cd& miu thi
nghiém dudc do d6 hap thu bing mdy do quang
phd & budc séng 537 nm. Ham lugng betacyanin
trong dich trich dugc tinh todn dung cong thic:

_ Asz7m X DF x MW
- exl

BC x 1000

Trong d6: Ass7,, = d0 hip thu clia dung dich &
buéc séng 537nm, DF = hé s6 pha loing, MW =
kh&i lugng phan tit clia betacyanin (550 g mol™), &
= d6 hap thu mol ctiia betacyanin (60 000 L.mol".
cm’'), 1=chiéu dai clia cuvet.

Pdnh gid mau sdc ciia dich trich betalains

Mau sic ctia dich trich betalains dugc do bing
mdy do mau CM-3700A thu dudc cdc tham s6 do
mau Cielab L, a*, b*,

va h,, = arctan (b*/a*) =31,79;

C* = /a”+b” [16]

Trong d6 h° (heu) géc do dé xac dinh tong mau
(0°hodc 360° 1a tobng mau dd; 90° 1a tong mau vang;
180° 1a tdng mau xanh 14; 270° 1a tdng mau xanh
lam); C (Chroma): d0 bdao hoda clla mau (ddm hoidc
nhat); L (Lightness): do sdng hay t6i clia mau; a: tri
s6 clia tdng mau do; b: tri s6 clia tdng mau vang.

Ham lugng polyphenol tong

Thudc thit Folin-Ciocauteu (F-O) dudc sit dung
dé xdc dinh ham lugng phenol tdng (theo TCVN
9745-1:2013) [17]. LAy 0,3 mL dich chi€t phian
cuc thém vao 1,5 mL thudc thit Folin-Ciocalteu,
dudc pha lodng 10 1an trong nuSc cit va 1,2 ml
natri cacbonat 7,5% (w/v). Dung dich hdn hop
dugc xody, pht parafilm va d€ trong 30 phiit.
Téng ham lugng phenol dudc xdc dinh bing cich
st dung mdy quang phd & buSc séng 765 nm.
Puong chuin dugc chuin bi bing cich sit dung
cdc dung dich GA. Tdng ham lugng phenol dugc
bi€u thi bing dwong luong GA (mg GA/100 g
trong lugng tudi).

Hoat tinh khdng oxy héa

Xéc dinh hoat dd chong oxy héa bing phin
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tng vG6i 2,2-diphenyl-1-picrylhydrazyl & Vién
Nghién ctu Céng nghé sinh hoc va moéi trudng
clia Trudng Pai hoc Nong LAm Thanh phd HO Chi
Minh (theo TCVN 11939:2017) [18]. Miu dugc
phén @ng v4i dung dich DPPH trong metanol-nuGc
trong 4h ¢ 35°C dung trong binh dit trén gid cla
mdy lic vong va do do hap thu tai buc séng 517
nm. Mot thi nghiém cia doi ching, Axit ascorbic,
phan d@ng vGi dung dich DPPH ciing dugc thuc
hién. Mdi tuong quan giita nong dd miu va khi
niing chdng oxy héa dudc thiét 1ap, tir d6 x4c dinh
gid tri ICs, (12 nong do ma 50% gdc ty do bi bit
gitt). Gid tri ICs, cang thdp, hoat tinh chdng oxy
hda cang cao.

2.4. Xdc dinh ddc tinh ctia pectin

Hiéu sudt Pectin: BOt pectin kho thu dugc dem
di can dé danh gid hiéu suat. Hiéu sut theo khdi
Iugng cla pectin dugc tinh theo cong thic sau:

¥, % = _Mp_x 100%

MV

Trong do: Y, 1a hiéu sudt trich pectin dya trén
khoi lugng ba rén ban dau, M, 1a khdi lugng vo,
M, la khoi lugng pectin.

Madt dé ester héa (DE) ciia pectin: Lay 0,50 g
pectin, thém 2 ml ethanol va phan tdn trong 100
ml nudc cit trong 2 gid & 40°C. Dung dich thu
dugc chuin do bing NaOH 0,1M dén thé tich V1
dé€ xdc dinh s6 lugng nhém acid cacboxylic tu do.
Ti€p theo dung dich trung hoa dugc thém 20 ml
NaOH 0,5 M, khudy trong vong 2 gi¢ & nhiét do
phong dé thly phan thém cdc nhém ester. Thém
20 mL HC1 0,5 M d& trung hoa lugng NaOH con
lai va lugng du HCI dugc chudn do ti€p bing
NaOH 0,1 M dén thé tich V2 (st dung
phenolphtalein 1am chi thi). DE dudc tinh bing
cong thitc sau [19]:

V,. 100
Vi+V,
Cdu triic ciia pectin bdng phé FT-IR: Cic miu

DE (%) =

dugc dung trong binh trang thiy tinh ¢6 chia silica
gel khan trudc khi phan tich FT-IR. Phd FT-IR
dudc ghi lai biing cach st dung phu kién ATR da
ning trén modt may quang phd FT-IR Perkin

160 S6 18 - Thang 7/2022

Elmer Spectrum 100 & ch& d6 hap thu tir 4.000
d&én 400 cm''.

3. K&t qua va ban luan

3.1. Quy trinh trich ldn lugt betalains va
pectin tw vo thanh long

3.1.1. Khdo sdt quy trinh trich betalains

Trong cdc nghién ciu trudc day vé viéc trich
betalains, cdc y&u t6 nhu loai dung mdi, thdi gian
trich, nhiét do trich va ty 1é rdn 1ong,.. c6 dnh
hudng dén hiéu suat trich [4,20]. Do bdn chat ua
nudc clia betalain, cdc phudng phiap dudgc phdt
trién dé trich ching tir cdc ngudn ty nhién khéic
nhau Ia ding hon hgp metanol/nudc, ethanol/nuGe
véGi cdc ty 1€ khac nhau, va etyl axetat. Cac dung
dich ethanol da cung c4p niing suit trich betalain
cao hon tr vO cdy Salicornia fruticosa, rudt trai
thanh long rudt dé (Hylocereus polyrhizus), ré cl
cdi dd (Beta vulgaris L.) va vd 1é cli cdi dudng
[20]. Theo d@6, chdt mau ty nhién betalains dudc
trich bang dung dich ethanol 95% trong nghién
clu nay.

Nhiét do trich thong thudng duge d& xuit khdo
satla 20 - 50°C [20]. Thdi gian trich [au s€ ting ndng
suat clia qué trinh. Khi nhiét do trén 60°C dugc sit
dung, gidm ham lugng betalain bi phdn hiy thay
phan do lién quan dén viéc ti€p xic vé6i nhiét kéo
dai [20]. Tuy nhién, & nhiét do thap hon (30 - 50°C),
thdi gian trich 16n hon 115 phiit ciing din dén su
phan hily clia cic chadt mau nay [20]. Do d6, nghién
ctu nay lya chon nhiét do trich nhd hon 50°C va thoi
gian trich khao sat kéo dai tGi 6h. (Bang 1)

Ty 1€ vé/dung mdi duge khao sat theo hudng
ting dan lugng v, nhim muc dich gidm thi€u
lugng dung méi s dung va ting ham lugng
nguyén liéu rin. Bidng 1 cho thdy, sy 4nh hudng
clia thoi gian va nhiét do dé€n hiéu sudt trich
betalains G ty 1€ vo va dung mdi khdc nhau 1a 5:5,
6:4 va 7:3. G ty 1é 5:5 clia v6 va dung mdi va diéu
kién ngdm & 45°C, hiéu suat trich betalains cho
ké&t qud cao nhat véi gia tri 2,09 + 0,03 mg/g vd
kho véi thdi gian trich 1a 1 h. Tuy nhién, khi ting
thdi gian trich & di€u kién nhiét d6 nay 1én 3h ham
lugng betalains thu dugc gidm diang k€ do mot
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Bdng 1. T8i uu quy trinh trich méu Betalains ti
vé thanh long ruét dé

Ham lugng Thé tich Ham lugng tinh trén
(mg/L) dichtrich (mL) | vékho (mg/gdm)
Ty Ié v6- dung méi Ia 5:5 (w/w)
RT 43,480,747 0,085+0,085 1,5910,01
h 45°C 56,41+0,822 0,086+0,085 2,09+0,03
RT 41,981,717 0,08610,085 1,55£0,05
°h 45°C 37,6410,822 0,08610,085 1,3810,11
6h | RT 48,167,426 0,085£0,085 1,7620,27
Ty Ié v6- dung méi la 6:4 (w/w)
RT 60,740,461 0,081+0,081 1,75£0,04
th 45°C 71,810,470 0,077+0,077 1,960,01
ah RT 59,613,234 0,080+0,080 1,70£0,08
45°C 43,24+0,470 0,07210,072 1,11+0,07
6h | RT 55,28+1,840 0,080£0,080 1,5610,06
Ty 1é v4- dung méila 7:3 (w/w)
RT 69,88+3,157 0,067£0,002 1,4210,02
' 45°C 107,563+13,74 | 0,058+0,001 1,8910,21
RT 72,8141,651 0,072+0,000 1,5810,04
3h 45°C 107,89+13,74 | 0,054+0,000 1,7610,18
6h | RT 67,133,179 0,066+0,001 1,35£0,07

kién thdi gian va nhiét do. Piéu
nay cé thé gidi thich lugng dung
moi st dung khong dd hiéu qua dé
hoa tan betalains tif cic mo cia vd
thanh long. Hon ni¥a, viéc ting ham
lugng rin 4nh hudng bat 1gi dén su
khudy tron hdn hgp.

Trong ca 3 ty 1€ trich, nhiét do
45°C va nhin chung & ty 1€ 5:5 cua
vO va dung mdi, qua trinh trich cho
hiéu suft t8i wu nhat véi gid tri 2,09
+0,03 mg/g vd kho & diéu kién nhiét
do 45°C, thdi gian trich 1a 1h. Ty 1&
16ng (dung mdi)/rén (vo) toi uu trong
nghién ctu nay tudng ng 1a khoang
1 (mL/g), trong khi ty 1& dung
modi/nguyén li€u trong cic nghién
ctiu trude day thudng thay d6i trong
pham vi 1,25 - 100 mL/g tuy thudc
ngudn thyc vat dugce trich [20]. Thé
tich dung moi cao hon sé tao diéu
kién cho qua trinh hydrate héa va sy
truong nd cla cdc miu rin tot hon,
lam gidm d6 nhét ciia moi trudng va
do d6 cai thién hiéu suat trich [20].
D6 1a 1y do tai sao ting lugng rin va

Nguén: Nhém tdc gid thuc hién

phin betalains da bi phdn hly do nhiét dd. 0 diéu
kién nhiét dd phong khi ting thdi gian trich ham
lugng betalains ciing ting theo.

Céc so lieu khdo sdt & ty 1& nguyén liéu va
dung mdi l1a 6:4 dugc ghi nhin trong Bang 1 ciing
cho thay, hiéu suat t6t nhat & diéu kién nhiét do
45°C thdi gian trich 1 gig dat 1,96 = 0,01 mg/g vo
kho. Theo quy luit trén ham lugng betalains ciing
suy giam khi gitt nguyén nhiét do nay trong 3 gid,
ham lugng betalains chi con 1,11+0,07 mg/g vo
kho. Hiéu sui't tot nha't thu dugc Gng vé6i diéu kién
nhiét dd 45°C trong lh ngdm v6i dung dich
ethanol d6i véi ty 1€ nguyén liéu va dung moi 7:3
1a 1,89+0,21 mg/g v khd. Tuy nhién, gid tri nay
lai thAp hon so v6i cdc ty 1& 6:4 va 5:5  cling diéu

gidm lugng cdn & cing mot nhiét do
va thdi gian trich nhung van khong
thé cdi thién dugc hiéu sudt trich. Ham lugng
betalains cao nhat thu dudgc tinh trén lugng vé khd
l1a 2,08 + 0,04 mg/g khd (tuong tng véi 95,01% do
4m clia vo) lai thdp hon so véi mot sd bao cdo nhu
Rodriguez va cong sy [21] va Fathordoobady va
cong su [22], nhung cao hon k&t qua cta Li va cong
sy [23] va Ramli va cOng su [24]. Nhitng khic biét
nay c6 thé lién quan d&n sy khic biét v& moi trudng
trdng trot, giong va phuong phap trich [1].

3.1.2. Ddc tinh ciia betalains

Gia tri ctia L*, a* va b* dudc do d&€ md ta khong
gian mau 3 chiéu: L* cho bi€t @ dam nhat dugc doc
tir O (hoan toan mJ duc hodc “den”) d&n 100 (hoan
toan trong sudt hodc “tring” ); gié tri a* duong cho
bi€t mau dd (-a* 12 mau xanh 14 ciy) va gia tri b*
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duong cho biét dd vang (-b * 1a mau xanh lam) trén
vong tron mau [16]. Dich trich ¢6 dic dugc ki€m tra
mau sic bing mdy do quang phd mau sic cho cic
gia tri tham s& CIElab nhu sau: L* = 37,48, a* =
73,33, b* =45,45. C4c thong s6 mau géc mau (hab)
va gia tri sic do (C*) da dudc tinh todn:

h,p, = arctan (b*/a*) = 31,79;

C*= Ja”?+b? = 86,27.

Mau sic clia dich trich cd dic Betalains chli yéu
nam trong ving khong gian mau dé dam, sic dd
C* = 86,27 thé hién cudng d6 cAm nhian mau kha
cao doi véi mit thudng.

Ngoai chdc nidng tao mau, betalains con cd
nhitng hoat tinh sinh hoc khac. Vi betacyanin, cAu
trdc héa hoc clia n6 chita mot phenol va mot nhém
amin mach vong dugc coi 12 mot hgp chat khir c6
cac hoat dong chdng oxy héa va chdng goc tu do.
Hon nita, ciu triic héa hoc clia betalains cho thiy
n6 12 mot chit cho dién ti, c6 kha ning &n dinh cic
gbc ty do, tir d6 thé hién vai trd chdng oxy héa. Do
d6, ham lugng phenol tong va kha ning bit goc tu
do dugc xdc dinh d€ danh gid tinh chat nay cida
betalains. Ham Iugng polyphenol tng trong dich
trich 12 460 mgGAE/L thap hon két qua dudc bdo
cdo bdi Wu va cong sy [25] va cta Kunnika va
Pranee [26] s& dung phuong phap trich tuong tu
bing dung mdi aceton hodc ethanol. K&t qua
phén tich kha ning khing oxy héa dugc thuc
hién bdi Vién Nghién ctu Cong nghé sinh hoc
va mdi trudng cla Trudng Pai hoc Nong Lam
Thanh phd HO Chi Minh. K&t qua cho thay, chi
s6 khang oxy héa cla dich miu thanh long cd
dic ICy,1a 46292 mg/L. Chi s8 nay kha cao, nén
dich trich betalains chua thé hién dugc hoat tinh
chéng oxy héa. Him lugng phenol tdng va kha
ning khdng oxy héa thap clia betalains cling ¢6
thé 12 do moi trudng trdng trot, giong ciy va
diéukién trich [1].

3.1.3. Khao sdt quy trinh trich pectin

Khi thay d6i cdc diéu kién trich pectin nhu
thdi gian trich, ty 1€ rdn - 16ng va pH c6 dnh
hudng ding k& dé&n hiéu sudt pectin. Theo mot
s06 cdc nghién citu truSc day, trich bing citric
acid & nhiét do cao trén 80°C cho ké&t qua tot
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nhat, do d6 nhiét dd nay dugc gitt ¢d dinh trong sudt
qué trinh khéo sat [12]. Theo Bang 2, diéu kién ty
1é rén - 16ng 12 1:40 (g/ml), dung dich acid citric 0,1
M véi thoi gian trich la 90 phut thu dugc lugng
pectin v6i hiéu sudt cao 1a 22,97%. Du véi cling
diéu kién d6, nhung thdi gian trich tgi 120 phit thi
hiéu sudt pectin ciing chi tuong duong. Ung véi
khodng diéu kién nay, hiéu suit trich pectin tir vo
thanh long & cdc nghién ctu trude day cong bo dao
dong tir 10 d&n 26 g/100 g nguyén lieu kho [1].

Khi ¢6 dinh ty 1& rin - 1dng 12 1:40, thdi gian 12
90 phit va thay d6i acid citric & cic ndng do khic
nhau nhu 0,1 M, 0,3 M, 0,5 M va 1 M, hiéu suat
pectin thu dugc ting 1én d&n 67% nhung DE lai
gidm tir 58,62 sang 28,09% (Bang 3). K&t qua nay
cling phit hgp véi thdo ludn trong bai review ctia Lé
Ngoc Liéu [1]. D vy, cdc miu pectin nay cho déu
c6 DE thap hon pectin thuong mai trén thi trudng. 0]
diéu kién pH cang thap DE cang thap 12 hién nhién
khi ndng do acid cao kh3 ning cic nhom ester bi
thily phan cang 16n, lam gidm mat do ester hoa trén
khung sudn galacturonic acid ctia pectin. Tuy hiéu
suat pectin c6 thé ting Ién d&€n 67%, nhung viéc sit
dung lugng citric acid qud nhiéu ciling cAn xem xét
tinh kinh t&.

Bdng 2. Hiéu sudt trich pectin théng qua khdo
sat thay déi thdi gian va ty 1é rdn/Idng

120phat | 90phdt | 60phat | 30phit
1:40 | 24,15 22,97 15,70 15,34
1:30 12,18 17,30 18,36 9,78
1:20 8,45 13,10 14,01 13,04

Nguén: nhém tdc gid thice hién

B&ng 3. Anh hudng ctia ndng dé acid dén hiéu
sudt va mat dé ester héa cla pectin

pH | Nong d¢ acid citric (M) | Hiéusuét (%) | DE (%)
2,2 0,10 22,97 58,62
1,7 0,30 38,65 37,14
1,6 0,50 54,01 35,45
1,4 1,00 57,26 28,09

Pectin thuong mai 88,87

Ngudn: nhém tdc gid thuc hién
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CAu triic cta pectin & cic ndng do khac nhau
dudc x4c dinh bing Fourier-transform infrared
spectroscopy (FTIR) va so sanh véi pectin thuong
mai, nhu trong Hinh 1. T4t ¢4 cic miu déu thé hién
dai hap thu rong trong khodng 3200 d&én 3400 cm'!
dugc cho 1a do sy kéo gidn ctia cdc nhém hydroxyl
O-H, dai hap thu khodng 2800 d&n 3000 cm™ 1a do
su kéo dai C-H. C4c dai hap thu trong khodng 800 -
1200 cm™! 1a ving van tay cda cdc polymer pectin
dién hinh [27]. C4c dai hap thu & 1630 - 1650 cm”!
va 1730 - 1760 cm?! 1an lugt chi ra cic nhém
carboxyl tu do va cdc nhém bi este hda ctia cac don
vi glucuronic va galacturonic trong khung sudn ciu
tric pectin [27].

Theo k&t qué trén pectin thu dugc c6 cdc nhém
chic tuong tu véi pectin thuong mai. Pectin trich tir
vo tri thanh long rudt dé c6 tiém ning dé€ trd thanh
mot ngudn pectin thay thé pectin thuong mai trong
cic ting dung thuc phim. Viéc thay d6i pH c6 thé
linh dong thu dugc pectin c¢6 cdc DE khac nhau (28 -
58%) cho thdy, khd ning @ng dung linh hoat ctia
pectin trich tir vo thanh long rudt dd. Pectin ¢6 DE
cao > 50% la dang pectin truyén thdng dudc sit dung
cho cic tng dung déng hop, doi hdi lugng dudng cao

dé€ tao gel va rat nhay vdi dd chua. Pectin DE thap
(< 50%) da dugc st dung trong cong nghiép thuc
phiam @€ tao ra mit it dudng vi n6 khong can lugng
dudng cao d€ tao gel va yéu ciu su hién dién cia
canxi d€ kich hoat qua trinh tao gel.

3.1.4. Bdnh gid chung vé quy trinh trich lan luot
betalains va pectin

Pay la 1in du tién & Viet Nam mdt nghién citu
trich 1an lugt ca betalains va pectin dugc thuc hién.
Quy trinh nay c6 uu diém 1a don gian, dé thuc hién,
thi€t bi khong qua phic tap, st dung héa chat thin
thién, dung moi trich ethanol dugc thu hdi gin nhu
hoan toan & budc cd quay, hiéu suat ciing kh4 canh
tranh vGi cdc phuong thiic trich riéng 1€ betalains
hay pectin. Quy trinh nay dé scale-up 1&én quy mo
pilot va cong nghiép, ddng thdi tin dung t&i da cdc
hop chat sinh hoc ¢6 16i clia v6 thanh long rudt do.
Nhuge di€ém cta nd 1a betalain thu dude chira it
thanh phan c6 hoat tinh sinh hoc, bing chitng 1a
ham lugng phenol tdng va hoat tinh bit gc ty do
clia betalains rat thap. Tuy nhién, ciing chua thé
khing dinh 13 do phuong phap trich, ma ciing con
c6 su dong gép clia cdc yé&u t& khic nhu gidng,
phuong thifc trong trot, y&u td thd nhudng.

Hinh 1: FTIR cda céc mdu pectin trich va pectin thuong mai
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Nguén: nhém tdc gid thuc hién
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Viéc phit trién cdc quy trinh mdi d€ chuyén cic
san phdm phu hay chit thai thyc phdm thanh cic
san phiam gia tri gia ting c6 thé 13 con dudng kha
thi d€ quan 1y loai chat thai nay, dong thdi hudng
dén tao ra ting trudng kinh t& bén vitng tir géc do
kinh t€ sinh hoc tuan hoan (Circular Bioeconomy).
Quy trinh trén cé thé€ 1a mot su lua chon phu hop
huéng d&n chuyén ddi hoan toan sang nén kinh t&
sinh hoc tuin hoan trong twong lai gan. Trong giai
doan ti€p theo clia qud trinh nay, chat thdi rin thai
ra sau qud trinh trich pectin s& dudc t4i st dung dé
san xuat cdn sinh hoc bing phuong phap 1én men.
Y tudng ndy ngodi viéc tao ra cic sin phdm c6 gid
tri tir chat thdi, con déng gép gidi quyét van dé
ning lugng, cling nhu sé& kich thich sy phat trién bén
vitng cla cdc nganh cong nghiép thuc phim dia
phuong va gép phan gidm lugng khi thai carbon.

4. Kétluan

Trong nghién ctfu ndy, chat mau betalains dugc
trich tir v4 thanh long rudt dé dat gid tri cao nhit &
ty 1€ v6 va dung méi 1a 5:5 (g/ml), nhiét do trich 40
- 50°C va thoi gian trich 1 gid. Trong qud trinh
trich, betalains tit v thanh long rudt d6 véi dung
moi trich 12 ethanol k&t qua thu dugce 2,08 + 0,04
mg.g' trong lugng v4 kho, khd 8t so v6i mot so

Loicam on:

nghién cttu dung phuong phép trich tuong tu trudc
day. Phuong phap dudc st dung d€ trich betalains
tir vo thanh long don gidn, linh hoat va than thién
v4&i moi trudng.

Nhiim tin dung t6i da cdc thanh phin c6 10i
trong v thanh long, ba rin clia qud trinh trich
betalains dugc tdn dung dé trich pectin. Hiéu suit
trich pectin tit ba rin kho dat tir 24 - 71% khi trich
bing acid citric c6 ndng do6 ting tir 0.1-1 M vdi ty
1& ctia nguyén liéu va dung mdi la 1:40 (g/ml) &
nhiét do 85°C trong thdi gian 120 phit. K&t qud
nghién cttu cho thd'y, pectin trich tir vé thanh long
c6 thé c6 mat do ester héa cao hay thap tiy theo
ndng d6 dung dich acid trich. Piéu nay cho thay su
linh hoat ctia tng dung pectin trich tir v thanh long
trong da dang cdc loai sin phim thuc pham. Nhu
viy, nghién cifu ndy di chi ra tiém ning cla viéc
tan dung ngudn phu phim vé thanh long trong
cong nghiép ch& bién thuc pham dé san xuat thanh
cdc san phdm c6 gia tri kinh t& nhu bot pectin va
chit mau betalains. Piéu nay khong chi gitp lam
ting gid tri trdi thanh long, ma con cung cAp mot
gidi phap sdn xuat bén virng, gitp gidm thiéu cic
van dé rac thai va moi trudng trong cong nghiép
thyc phdm m

Nhém tdc gid tran trong cam on su ho trg vé co sé vit chit ciia Truong Pai hoc Bach khoa Thanh phé
Ho Chi Minh (Pai hoc Quéc gia Thanh pho” Ho Chi Minh) va hé trg vé nguon nguyén li¢u vé thanh long
rugt dé cia Cong ty C6 phan Thuc phdm HG, huyén Thii Thita, tinh Long An dé chiing toi hoan thanh

nghién ciiu nay

TAILIEU THAM KHAO:

1. N.L. Le. (2022). Functional compounds in dragon fruit peels and their potential health benefits: a review.
International Journal of Food Science Technology, 57, 2571-2580.https://doi.org/10.1111/ijfs.15111.

2. Obo6n J.M., Castellar MR, Alacid M, Ferndndez-Lopez J.A. (2009). Production of a red - purple food colorant
fromOpuntia strictafruits by spray drying and its application in food model systems. Journal of Food Engineering,
90, 471-479. https://doi.org/10.1016/j.jfoodeng.2008.07.013.

3. S. Kobylewski and M. F. Jacobson. (2012). Toxicology of food dyes. International Journal of Occupational and
Environmental Health,18 (3), 220-246. https://doi.org/10.1179/10773525127.00000000034.

164 S6 18 - Thang 7/2022



HOA HOC - CONG NGHE THUC PHAM

4.Castro-Enriquez, D. D., Montafio-Leyva, B., Del Toro-Sanchez, C. L., Juaréz-Onofre, J. E., Carvajal-Millan, E.,
Burruel-Ibarra, S. E., Tapia-Herndndez, J. A., Barreras-Urbina, C. G., & Rodriguez-Félix, F. (2020). Stabilization
of betalains by encapsulation-a review. Journal of food science and technology, 57(5), 1587-1600. https://doi.org/
10.1007/s13197-019-04120-x.

5. Azmir J, Zaidul ISM, Rahman MM, Sharif KM, Mohamed A, Sahena F, Jahurul MHA, Ghafoor K, Norulaini
NAN, Omar AKM. (2013). Techniques for extraction of bioactive compounds from plant materials: a review.
Journal of Food Engineering, 117, 426-436.

6. Celli GB, Brooks MSL. (2017). Impact of extraction and processing conditions on betalains and comparison of
properties with anthocyanins - A current review. Food Research International, 100, 501-509. doi: 10.1016/
j-foodres.2016.08.034.

7. Ovodov, Y.S. (2009). Current views on pectin substances. Russian Journal of Bioorganic Chemistry, 35, 269.
https://doi.org/10.1134/S1068162009030017.

8. Voragen, A.G.J., Coenen, GJ., Verhoef, R.P.et al.(2009). Pectin, a versatile polysaccharide present in plant cell
walls. Journal of Structural Chemistry, 20,263. https://doi.org/10.1007/s11224-009-9442-7.

9. Yeoh, S., Shi, J., Langrish, T.A.G. (2008). Comparisons between different techniques for water-based
extraction of pectin from orange peels. Desalination, 218,229-237.

10. Ismail, N. S. M., Ramli, N., Hani, N. M., Meon, Z. (2012). Extraction and characterization of pectin from
dragon fruit (Hylocereus polyrhizus) using various extraction conditions. Sains Malaysiana, 41(1), 41-45.

11. Fernanda L. Seixas, Deise L. Fukuda, Franciele R.B. Turbiani, Patricia S. Garcia, Carmen L. de O. Petkowicz,
Sheeja Jagadevan, Marcelino L. Gimenes. (2014). Extraction of pectin from passion fruit peel (Passiflora edulis
f.flavicarpa) by microwave-induced heating. Food Hydrocolloids, 38, 186-192. https://doi.org/10.1016/j.foodhyd.
2013.12.001

12. B.B. Koubala, L.I. Mbome, G. Kansci, F. Tchouanguep Mbiapo, M.-J. Crepeau, J.-F. Thibault, M.-C. Ralet.
(2008). Physicochemical properties of pectins from ambarella peels (Spondias cytherea) obtained using different
extraction conditions. Food Chemistry, 106(3), 1202-1207, https://doi.org/10.1016/j.foodchem.2007.07.065.

13. Guo, X., Han, D., Xi, H., Rao, L., Liao, X., Hu, X., Wu, J. (2012). Extraction of pectin from navel orange peel
assisted by ultra-high pressure, microwave or traditional heating: a comparison. Carbohydrate Polymers, 88,441-448.

14. Izalin, M.N., Kharidah, M., Jamilah, B. and Noranizan, M. (2016). Functional properties of pectin from
dragon fruit (Hylocereus polyrhizus) peel and its sensory attributes. Journal of Tropical Agriculture and Food
Science, 44, 95-101.

15. F.C. Stintzing, A. Schieber, R. Carle. (2003). Evaluation of colour properties and chemical quality parameters
of cactus juices. European Food Research and Technology, 216, 303-311. https://link.springer.com/article/
10.1007/s00217-002-0657-0.

16. Prieto-Santiago, V., Cavia, M. M., Alonso-Torre, S. R., Carrillo, C. (2020). Relationship between color and
betalain content in different thermally treated beetroot products. Journal of food science and technology, 57(9),
3305-3313.

17. TCVN 9745-1:2013 vé& Che, Xdc dinh cdc chit dic trung clia cheé xanh va ché den - Phian 1: Ham lugng
polyphenol tdng s& trong che - Phuong phap do mau diing thudc thir Folin-Ciocalteu.

18. TCVN 11939:2017 vé Thyc phim - X4c dinh hoat dd chdng oxy héa bing phin tng vé6i 2,2-diphenyl-1-
picrylhydrazyl (DPPH).

19. FCC (1981). Food chemical codex (3rd ed.). National Academy of Sciences, Washington, DC.

20. S.J. Calva-Estrada, M. Jiménez-Fernidndez, E. Lugo-Cervantes. (2022). Betalains and their applications in
food: The current state of processing, stability and future opportunities in the industry. Food Chemistry: Molecular
Sciences, 4, 100089, https://doi.org/10.1016/j.fochms.2022.100089

S6 18 - Thang 7/2022 165



TAP CHi CONG THUONG

21. Rodriguez, Evelyn and Vidallon, Mark and Mendoza, David and Dalisay, Kevin and Reyes, Charisse. (2015).
Stabilization of Betalains from the Peel of Red Dragon Fruit [Hylocereus polyrhizus (Weber) Britton and Rose]
through Biopolymeric Encapsulation. Philippine agriculturist, 98, 382-391.

22. Fathordoobady, F., Mirhosseini, H., Selamat, J. and Manap, M.Y.A. (2016). Effect of solvent type and ratio on
betacyanins and antioxidant activity of extracts from Hylocereus polyrhizus flesh and peelby supercritical fluid
extraction and solvent extraction. Food Chemistry, 202, 70-8.

23. X.Li, Z-H. Zhang, J. Qiao et al. (2022). Improvement of betalains stability extracted from red dragon fruit peel
by ultrasound-assisted microencapsulation with Maltodextrin. Ultrasonics Sonochemistry, 82(2), 105897,
https://doi.org/10.1016/j.ultsonch.2021.105897.

24. N. S. Ramli, P. Ismail, A. Rahmat. (2014). Influence of Conventional and Ultrasonic-Assisted Extraction on
Phenolic Contents, Betacyanin Contents, and Antioxidant Capacity of Red Dragon Fruit (Hylocereus polyrhizus).
Scientific World Journal, 2014, 7 pages. https://doi.org/10.1155/2014/964731.

25. Wu L.C.,, Hsu H.W., Chen Y.C., Chiu C.C., Lin Y.I,, Ho J.A.A. (2006). Antioxidant and antiproliferative
activities of red pitaya. Food Chemistry, 95 (2),319-327.

26. Kunnika, S. and Pranee, A. (2011). Influence of enzyme treatment on bioactive compounds and colour stability
of betacyanin in flesh and peel of red dragon fruit Hylocereus polyrhizus (Weber) Britton and Rose. International
Food Research Journal, 18, 1437-1448.

27. Nudthapong Tongkham, Boonyawee Juntasalay, Patareeya Lasunon, Nipaporn Sengkhamparn. (2017).
Dragon fruit peel pectin: Microwave-assisted extraction and fuzzy assessment. Agriculture and Natural Resources,
51(4),262-267, https://doi.org/10.1016/j.anres.2017.04.004.

Ngay nhén bai: 4/6/2022
Ngay phan bién danh gia va sita chira: 28/6/2022
Ngay chap nhan diing bai: 20/7/2022

Thong tin tdc gia:

1.HUYNH PANG HA UYEN!

2. MANG THI XUAN TRUC?

3.PANG THI ANH THU?

4. TRAN HOAN PHUGC!

5.NGUYEN HAI DANG!

6. LE THI KIM KHANH!

7.PAM GIA PHU!

8.NGUYEN THI HAO!

9. LE THINGQC HON!

10. PINH THI THUY!

11. PANG BAO TRUNG?>*

12. TRAN PHUGC NHAT UYEN"*

1 Khoa K¥ thuat - Cong nghé, Trudng Pai hoc Vin Hién
2Khoa K¥ thuiat Héa hoc

Truong Pai hoc Bach khoa, Pai hoc Quéc gia Thanh phé H6 Chi Minh
L*2*T4c gia lien hé

166 S6 18 - Thang 7/2022



HOA HOC - CONG NGHE THUC PHAM

PROCESSING THE RED DRAGON FRUIT PEELS INTO
VALUABLE COMPOUNDS TOWARDS THE DEVELOPMENT
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ABSTRACT:

This study is to develop a process to entirely convert the red dragon fruit peels - a waste
product of fruit processing into useful additives in the food industry. This proposed process
includes two steps: betalains extraction (betalains used as a natural colorant) and pectin
extraction (pectin used as a food stabilizer or thickener). This study tests the betalains
extraction with 95% ethanol under different extraction conditions (material-solvent ratios,
extraction time, and extraction temperature). Betalains are obtained with the highest
concentration of 2.09 + 0.03 mg/g of dry peels when the extraction is conducted with the
material-solvent ratio of 5:5, and temperature of 45°C for 1 hour. Then, the solid residue of the
betalains extraction step is re-used to extract pectin. This study explores the impacts of pectin
extraction conditions including the solid-liquid ratio, the extraction time, and the citric acid
concentration on the extraction yield to find the optimal extraction conditions. The study’s
results show that if the concentration of citric acid is raised from 0.1 to 1 M, the pectin
extraction yield will increase from 22 to 58%, and the degree of esterification will decrease
from 58 to 28%.

Keywords: betalains, pectin, red dragon fruit peels, betalains extraction, pectin extraction.
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