CONG NGHE VI SINH, THU'C PHAM VA MOI TRUONG
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TOM TAT

Khao sat ban dau xay dung dugc quy trinh trich ly betacyanin tir vo thanh long rugt do sir dung enzyme cellulase
va tao dich qua giau lycopene sir dung enzyme pectinase. Céc thong s phii hop dé thu duoc san phdm gidu céc
chat nay dugc xac dinh bao gom: nhiét do 1a 30°C (vo) va 50°C (rudt); ty 1¢ enzyme pht hop 1a 0,7% wiw (vo)
va 0,5% wi/w (rudt); thoi gian 0 la 90 phit (vo) va 60 phut (ruot); pH 1a 6 (vo) va 4 (rudt).

Tur khéa: Betacyanin, cellulase, lycopene, pectinase, thanh long.

DAT VAN BE

Séan lugng thanh long nhirng ndm gan day & Viét Nam dang tang 1&n dang ké. Céc giong thanh long ma nuéc ta
dang canh tac hién nay nhw thanh long ruét trang va ruét do. O céc tinh Nam Trung B& va Nam Bo, thanh long
rudt trang dworc trong pho bién, ndi tiéng nhat la & Binh Thuan — dia phwong cé dién tich thanh long Ién nhat ca nwéc.

Thanh long c6 tén khoa hoc & Hylocereus spp., thudc ho Xwong réng (Cactaceae). Viét Nam la mét trong nhirng
nwéc co dién tich va san lwong thanh long I&n nhat chau A va ciing la nwéc xuat khau thanh long hang dau thé
gi®i. Theo Hiép hoi Rau qua Viét Nam, hién nay nwéc ta cé 35,665 ha dién tich tréng thanh long véi tdng san
lwgng dat khoang 614,246 tan (Anh Dwong, 2023). Thanh long ruét dé chira nhiéu vitamin C, carbohydrate, chét
X0, betacyanin va polyphenol tét cho strc khde, han ché qué trinh oxy héa. Thanh long ruét dé dwoc tiéu thu cha
yéu & dang twoi. Ché bién da dang héa san pham glup nang cao gid tri kinh té trai thanh long 1a diéu can duoc
quan tam. Tuy nhién, qua trinh thwong mai héa cac san phdm nay gép nhiéu kho khan do gia thanh, chét lwong
san pham...

C6 céac nghién ctru trich ly cac hop chat cé hoat tinh sinh hoc tiy trai thanh long, tap trung nhidu nhét 1a hai hop
chét betacyanin va lycopene. Betacyanin dwoc tach chiét bang cach s& dung dung méi ethanol (Vi Thi Thanh
Dao et al., 2017), phwong phap vi séng (Dao Thi My Linh et al., 2020), phuong phap siéu am két hop véi enzyme
pectinase (Thanh Thi Ha Le et al., 2020). Lycopene dwgc tach chiét trong dich qua thanh long bang cach két hop
nwéc va hexane (Charoensiri va et al., 2009). Bén gid, chwa cé nghién clru nao danh gia toan dién hiéu qua st
dung enzyme trong tach chiét cac hop chét nay tr vé va ruét thanh long.

Vi thé, nghién ctu nay dwoc thuc hiép nhdm muc @'ch trng dung enzyme pectinase va cellulase trong qua trinh
x Iy vé va rudt thanh long dé tach chiét cac hop chat co hoat tinh sinh hoc nhw betacyanin va lycopene.

VAT LIEU VA PHUONG PHAP

vat liéu

Thanh long rudt dé dwoc mua & siéu thi Big C Trwdng Chinh (Thanh phd Hb Chi Minh) véi dac diém 1a rudt dé,

chin déu, trong lwong méi trai dat 500-600g. DAu tién, thanh long twoi dwoc rira sach, phan thit qua va vé dwoc
tach riéng va str dung cho hai khao sat khac nhau.

Pectinase dwoc mua tiv cong ty TNHH CFOOD Viét Nam. Cellulase dwgc mua tlr cong ty TNHH TM Viét Hoang
Long. Théng sb cla hai enzyme nay duoc tdng hop trong Bang 1.

Bang 1. Thong tin vé hoat tinh enzyme pectinase va enzyme cellulase

Loai enzyme Ngubn vi sinh vat Hoat tinh Nhiét do t6i wu pH t6i wu
Pectinase Aspergillus niger 60.000 Ul/g 40-55°C 3,5-4
Cellulase Aspergillus niger 10.000 Ul/g 50°C 4-5

Céc hoa chét khac str dung trong nghién ctru dwoc mua tir cdng ty Xilong Scientific Co., Ltd (Trung Quéc).
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Phwong phap nghién ciru
Khdo sat cac thdng sé dnh hwéng dén qua trinh thu djch chiét giau betacyanin tie vé thanh long

Déi véi thi nghiém khao sat chon cach xt ly nguyén liéu thi vé thanh long dwoc xir Iy theo hai cach khac nhau.
X ly wét thi vé twoi da loai tai xanh dwoc xay nhuyé&n hoan toan. Con xt ly khé thi phan vé da loai tai xanh, cét
nhd 3 x 3 cm, sau d6 dwoc sdy khd & 70°C trong 6 gitv. V4 khd dwoc xay bang may xay bot khd va ray qua kich
thwac 16 0,3 mm. Bot thu dwoc bao quan trong tdi zip & 4°C trong sudt thoi gian tién hanh nghién ctu. Nguyén
liéu, enzyme (pectinase va cellulase), nwéc cat duwgc troén déu véi ty 1 1:1:25 (wiwlv), G & nhiét dd 50°C trong 60
phat. Sau d6, bat hoat enzyme & 0°C trong 5 pht, ly tam 5000 vong/pht trong 45 pht, thu dich ndi va xac dinh
ham lwgng betacyanin thu dwgc dé chon loai enzyme phu hop cho cac khao sét tiép theo.

Dwa trén d&c tinh cia enzyme dwoc st dung, cac yéu td dwoc khado sat bao gbm nhiét d6 (40, 50, 60°C), ty lé
enzyme/dung méi (0,1%; 0,3%; 0,5%, 0,7% wiv), pH (3, 4, 5, 6) va thei gian (30, 60, 90, 120 phdt). Sau d6, hén
hop dwoc bt hoat enzyme & 0°C trong 5 phut, loc thdé qua ray 0,4 mm, dich loc dwoc ly thm & téc d6 5000
vong/pht trong 15 phut. Dich ndi chiva betacyanin dwgc thu nhan va ham lwgng betacyanin dwoc xac dinh nhw
mo ta & phwong phap phan tich.

Khago sat cac théng sé dnh hwéng dén qua trinh thu djch qua giau lycopene teethit qua thanh long

Thanh long sau khi rra sach, 16t vé dwoc dem cén dinh lvgng 50 g méi m&u va xay nhuy&n bang may xay sinh t6
dé thu puree. M6i nghiém thirc dwoc thyc hién voi hdn hop 50 g puree thanh long trén véi 50 ml nuéc cét (pH
ctia hén hop xap xi bang 4).

Dwa trén déc tinh ctia enzyme duoc st dung, cac yéu td dwoc khdo sat bao gdm ty & enzyme/nguyén liéu (0;
0,1; 0,2; 0,3; 0,4% wi/w), nhiét do (30°C, 40°C, 50°C, 60°C), pH (3; 3,5; 4; 4,5). Sau dd, hén hop dwoc b4t hoat
enzyme & 0°C trong 5 phat, loc thd qua ray 0,4 mm, dich loc dwoc ly tam & téc dd 5500 vong/pht trong 15 phut.
Dich ndi chira lycopene dwoc thu nhan, hiéu suét thu héi dich va ham lwgng lycopene trong dich qua dwoc xac
dinh nhw md ta & phwong phap phan tich (Wayne va et al., 2002).

Phwong phap phéan tich

Ham lwong betacyanin’du’o’c xac dinh théng qua phwong phap do mat dé quang. Cong thirc xac dinh ham lwgng
betacyanin (mg/100 chat khé) nhw sau (Ramli et al., 2014).
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Trong d6: Asss: D6 hap thu & budc séng 538 nm; L: Chiéu dai dwong truyén 1,0 cm; DF: Hé s6 pha loang (5 lan);
V: Thé tich dung dich mau (1 ml); & H& sb mol clia betacyanin (60000 L/mol.cm); M: Khéi lwgng phan t& cla
betacyanin (550 g/mol).

Ham lwong lycopene trong mau dwoc xac dinh theo phwong phap ctia Wayne va ddng tac giad (2002). Dau tién, lay
0,6 g mau da nghién va dwoc ddng nhét cho vao binh tam giac 100 ml. BS sung 5ml BHT (BHT 0,05% trong
aceton), 5 ml ethanol 95%, 10 ml hexan. Bit kin mau thi nghiém bang mang PE va boc gidy bac. Lac & nhiét d
phong 130 vong/phut trong 15 phut. Sau d6 bd sung thém 3 ml nwée khiy ion va lac tiép 5 phat. Mau dwoc dét &
nhiét d& phong trong 5 phat dé tach pha, thu 14y pha dung mai phia trén va tién hanh do dé hap thu & buéc séng
503 nm. Ham lwong lycopene (mg/kg thit qua) trong mau duoc tinh theo cong thire sau.

| Agps X 31,2
"~ g thit qua
Trong d6: Asez: D6 hap thu & bwéc séng 503 nm.

Ham lvong acid tong duoc xac dinh bang phwong phap chudn do NaOH 0,1N theo TCVN 4589:1988. Ham Iuong
vitamin C dwoc xac dinh thong qua phan (rng khi iod. Ham Iwgng nito amin dwgc xac dinh bang cach st dung
formaldehyt va NaOH.

M&i thi nghiém déu dwoc 18p lai it nhat 3 1an. S6 liéu thu thap dwoc xi ly bdng phdn mém Microsoft Excel 365 va
Statgraphics centurion XVI.

KET QUA VA THAO LUAN
Khao sat cac théng sé danh hwdng dén qua trinh thu djch chiét gidu betacyanin te vé thanh long

Ham Iwgng betacyanin clia vé thanh long x& Iy wét va kho dwoce tdng hop trong Bang 2.
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Bang 2. Ham lwong betacyanin thu dwoc khi xte Iy v&i cac enzyme khac nhau

Enzyme Nguyén liéu Ham lwong betacyanin (mg/100g chéat khd)
Tuwoi 12.07°£0.74
Pectinase
Kho 21.66"+0.30
Twoi 17.34%+£0.06
Cellulase
Kho 25.36°+0.37

Nguyeén liéu kho (sdy) cé6 ham lwgng betacyanin cao nhét la 21,66 mg/100g chéat kho dbi véi enzyme pectinase
va 25,36 mg/100 g chat kho dbi véi enzyme cellulase. Diéu nay cé thé giai thich do thanh phan cta vé thanh long
¢6 ham lwong chét xo cao (69,30 g/100 g). Cellulase phan trng véi cellulose cé trong thanh t& bao pha v& cau
tric mang t& bao giadi phéng betacyanin. Nguyén liéu & trang thai khd va enzyme cellulase dwoc chon dé khao
sét cac théng sé tiép theo.

Ham lwgng betacyanin clia vé thanh long thu dwoc dwéi cac diéu kién khac nhau dwoc téng hop va minh hoa
trong céc hinh duéi day.
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Hinh 1. Anh hwéng ciia cac thdng sé nhiét dé (A), ty |& enzyme/nguyén liéu (B), théi gian u (C)
va gia tri pH (D) dén ham lwong betacyanin thu dwoc

Chon nhiét d6 phong & 29°C la déi chirng am vi & nhiét dd nay ham lwong betacyanin thu dwgc cao nhét la
33,57 mg/100 g chat kho. Khi tang nhiét d6 G lén cao thi ham lwgng betacyanin sé cang giam vi betalain thwéng
dwoc biét dén nhu cac chat mau khong én dinh nhiét, tdc dd phan hdy tang nhanh cling véi su gia tang nhiét do
va thoi gian gia nhiét (Harivaindaran et al., 2008).

Chon ty 1& enzyme 0,7% vi & ty 1& nay ham lwgng betacyanin dat cao nhét trong cac cong thirc thi nghiém voi
37,96 mg/100 g chét kho. Ta co thé thay khi ty 1& enzyme ty & thuan v&i ham lwgng betacyanin thu dwoc, voi ty
lé enzyme cang cao thi ham lwgng betacyanin cang cao. O' cac méc thei gian G khac nhau trong khoang 30-90
phut, ham lweng betacyanin thu dwoc ting dan va dat gia tri cao nhét 1a 38,88 mg/100g chét kho, nhung khi tang
thoi gian G 1&n 120 phut thi ham lwong betacyanin thu dwoc giam xuéng chi con khoang 30,33 mg/100g. Thoi
gian 4 90 phut dwgc chon cho thi nghiém tiép theo. Dwa vao hinh 1(D), ta thdy pH ty Ié thuan véi ham lwong
betacyanin. Chon pH bang 6 vi & pH nay, ham lwong betacyanin dat cao nhat 1a 39,80 mg/100 g chat kho.
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Khdo séat cac théng sé dnh hwéng dén qua trinh thu djch qua giau lycopene tr thjt qua thanh long

Quan sat hinh 2A, khi lwgng enzyme cang tang thi lwong dich qua va ham lwgng lycopene thu dwoc ciing tang.
DPéi vei mau khong xt Iy enzyme, hiéu suét thu hoi dich qua (71,84%) va ham lwong lycopene (2,83 mg/kg) thap
hon cac mau cé xt ly. Khi tang ty 1& enzyme tir 0,2% wiw 1&n 0,5% wiw, hiéu suét thu hdi dich ting tir 73,86%
Ién 76,26%; ham Iwgng lycopene tang twr 3,33 mg/kg 1€n 4,06 mg/kg. Vi vay, chon ty I1&€ enzyme 0,5% la thich hop
cho céc thi nghiém tiép theo.
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Hinh 2. Anh hwéng ctia cac thong sé ty I& enzyme/nguyén ligu (A), nhiét do (B), pH (C) dén hiéu suét thu héi dich qua
va ham lwong lycopene thu dwoc

Khi nhiét do tang tir 32°C dén 50°C thi hiéu suét cuta dich thanh long thu dwoc cling ting twong &ng t 75,31%
dén 75,92% (nhwng khong cé sw khac biét vé mat théng ké); ham luwong lycopene ciing tang tir 3,61mg/kg dén
4,07 mg/kg. Tuy nhién, khi nhiét dé téng 1én 60°C-70°C thi hiéu suét thu hdi dich qua va ham lwgng lycopene thu
dwoc giam, nhung khéng cé sw chénh léch 16n gilra 2 nhiét d6 nay. C6 thé giai thich diéu nay la do nhiét 6 cao
sé& lam cho hoat tinh enzyme gidm, trong khi d6 & nhiét do thdp, enzyme chwa dwoc hoat dong tdi wu dan dén
hiéu suét thu hdi thap. Tuy nhién, & nhiét do 50°C dat hiéu suét va ham lwong lycopene cao nhét, twong &ng
75,92% va 4,07 mg/kg. Nhiét d6 thiy phan 50°C 14 nhiét d6 t6i wu ctia enzyme pectinase. Cac phan t& enzyme
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c6 doéng nang lon, tang phan ng gitra enzyme va co chét, nhiét d6 tang lam giam do nhét dich qua, ting kha
n&ng phan tan cltia enzyme trong dich qua, tir dé tdng co hoi tiép xic gitra enzyme véi co chét.

Giéa tri pH &nh hwéng kha rd dén hiéu suat dich qua thu dwoc sau qua trinh thay phan, hiéu suat dich qua thu hoi
cao nhat khi khao sat & gia tri pH 4, gia tri t6i wu cla enzyme pectinase. Khi tang pH dich qua 4,5; hiéu suét thu
héi dich va ham lwong lycopene gidm nhe. Hiéu suat thu héi dich qué va ham lwong lycopene thu dwoc thap nhat
& pH 3. Nhw vay pH 4 la t6i wu cho qua trinh thiy phan véi hiéu suét dich qua thu hdi cao nhat (75,97%), ham
lwong lycopene cao nhét (4,13 mg/kg).

Két qua danh gia phan tich cac thanh phan dich qua thanh long cho thay: néng d6 acid téng 1a 0,256% g/L, ham
lwgng vitamin C la 52,8 mg/l; ndng dd nito amin la 0,287 g/L; dd brix |a 6%, gia tri pH l1a 4,07.

KET LUAN

Khao sat ban dau xéy dung quy trinh thu nhan cac san phdm giau hop chét cé hoat tinh sinh hoc cao tir tréi
thanh long. Dich vé qua chiva 39,8 mg betacyanin/100g chéat khd thu dwoc khi siv dung enzyme cellulase tach
chiét & 30°C, pH bang 6, ty I& enzyme/nguyén liéu la 0,7% wi/v, 90 phut. Béi véi dich qua thi théng sb phu hop
nhéat khi st dung enzyme pectlnase la ty 1&é enzyme/nguyén liéu la 0,5% wiw, pH la 4, 50 phut, 50°C. O diéu kién
nay thi hiéu suét trich ly dich qua tang 4,13% va ham lwong chopene tang gan 50% so v&i dbi ching. Két qua
cta nghién ctru c6 thé duoc stv dung nhdm phaét trién quy trinh san xuét cac san pham giau cac chat cé hoat tinh
sinh hoc ttr trai thanh long tai Viét Nam.

Loi cam on: Nhom tac gid xin tran trong cam on cdc ban Phan Thi My Kim va Nguyén Thi Ludn dé hé tre cho qua trinh
thuc hi¢n nghién cizu nay.
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EVALUATION OF ENZYME EXTRACTION OF BIOACTIVE COMPOUNDS
FROM RED DRAGON FRUIT

Nguyen Pham Huong Huyen*, Pham Minh Tuan

Falcuty of Biology and Environment, Ho Chi Minh City University of Industry and Trade (Huit), Vietham

SUMMARY

The initial investigations established an extraction process of betacyanin-rich product from red dragon fruit peel
using cellulase enzyme and lycopene-rich fruit juice from red dragon flesh using pectinase enzyme. The
appropriate parameters to obtain these products are determined as the temperature of 30°C (peel) and 50°C
(flesh); the enzyme/material ratio of 0.7% w/w (peel) and 0.5% w/w (flesh); the incubation time of 90 minutes
(peel) and 60 minutes (flesh); and the pH of 6 (peel) and 4 (flesh).

Keywords: Betacyanin, cellulase, lycopene, pectinase, dragon fruit.

" Author for correspondence: Tel: 0988608939; Email: huyennph@huit.edu.vn

590



