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TOM TAT

Nghién ctru ndy sir dung phuong phap siy phun dé tao ra san pham bot khé qua hoa tan
tur nguyen liéu khé qua dugc tréng tai Viét Nam. Nghién ctru danh gia, khao sat anh husng
cua cac thong sb cong nghé dén qué trinh sy phun bot khé qua hoa tan. Két qua nghién ctu
cho thiy dich kh qua sau ¢d ddc c6 ham lugng chat kho 1a 10%, b sung maltodextrin theo
ty 18 20% so véi thé tich dich c6 dic (w/v) duoc siy & nhiét do 150 °C, tbe d6 nhap liéu 1a
300 mL/h, &p hrc dau phun 1a 2,5 bar, thu dwoc san phim c6 do am 4,38%, d6 tro 1a 5,07%,
chi s6 hoa tan trong nuéc (WSI) 1a 87,91%, van giit duoc vi, mui dic trung ctia khd qua.

Tir khéa: Khd qua, sdy phun, maltodextrin, bot khd qua hoa tan.

1. MO DAU

Cay khd qua (Momordica charantia L.), thudc ho bau bi (Cucurbitaceae) [1]. Tt xua dén
nay khd qua da dugc con ngudi chon lam nguon thuc pham hang ngay bai ching chaa nhiéu
chat dinh dudng t6t cho strc khog, dé ché bién, de trdng, d& cham soc. Theo dong y, khd qua
c6 tinh han, vi ding, khong doc, c6 thé chira mot sb bénh nhu loi tiéu, dai thao duong, tao bon,
loét da day, mun nhot, giai nhiét... [2]. Bén canh d6, mét sb nghién ctru da chi ra rang kho qua
c6 tac dung chdng lai cac té bao ung thu vi [3] va dac biét mat s6 hop chét trong qua kho qua
c6 tac dung hd trg diéu tri bénh dai thao duong [4].

Ngay nay cung voi sy phat trién vé khoa hoc cong ngh¢ con nguoi da nghién ctru tao ra
nhiéu san pham tir nguyén liéu kho qua phuc vu cho cuge SOng Tai Viét Nam, c&c nha khoa
hoc da nghién ciu quy trinh san xuat nguyén liéu lam thude c6 ham luong tir 1% dén 10%
hoat chat charantin tir trai khd qua [5]. Pac biét, nhom téc gia Ee Shian Tan da nghién ctru anh
huéng cua phuong phap sdy nhiét va khang dung nhiét dén ham luong chat chong oxy héa
trong khé qua, két qua cho thiy phuong phap sy lanh giir lai cac chat chong oxy hoa nhiéu
hon so vé&i phuong phap say & céac nhiét @ 40 °C den 60 °C [6]. Ngoai ra, nghién cttu quy trinh
say kho kho qua cat l1at bang cach sir dung may say khi ndng & cac do day khac nhau cho két
qua nhiét do sdy toi wu & 80 °C va do day lat kho qua 9 mm; cac chi tiéu ascorbic acid va
protein thay doi khong déng ké [7].

Say phun la mét trong nhitng phuong phap phé bién dugc sir dung trong nganh thuc pham
va dugc pham do chi phi ché bién thap. Say phun 1a qua trinh tao ra bot kho tir chat long co do
nhét thap, huyén phu, nhii tuong hoac bot nhéo. Phuong phép nay c6 dic diém 1a nuéc bay
hoi nhanh, hoat dong lién tuc, cong suat hoat dong cao va tdc do san xuat cao [8]. Nghién ctu
say phun nudc ép kho qua khi bo sung chat tro say 12 maltodextrin va gum arabic cho thay khi
tang ham luong maltodextrin s& tang d6 thu hdi san pham va san pham c6 d6 dinh thap [9].
Tuy nhién, nguyén liéu cia nghién ctu trén 1a nude ép co nong do lodng va chwa phén tich
céc thanh phan hda hoc cia bot kho qua sau khi sy.
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Muc tiéu ciia nghién ctru ndy 12 danh gié tic dong ctia qua trinh sy phun dich ép kho qua sau
c6 dac chén khong (ty 1€ bo sung maltodextrin va nhiét d6 dau vao) dén tinh chat cia san pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
2.1.1. Nguyén liéu

Nguyén liéu dich khd qua sau c¢b dic chan khong: Dich ép khé qua duogc c6 dic & &p suét
chan khdng 0,933 bar, nhiét d6 vo 4o dugc cai dat 12 70 °C, & &p suét nay céc thanh phan dinh
dudng it bi bién d6i do tai 4p suat cang thap thi nhiét 6 s6i cua dung dich cang giam [10].
Dich sau ¢6 dic c6 ham lugng chat khd 12 10% duoc ding 1am nguyén liéu cho qua trinh sdy
phun dé tao bot khé qua, bot ndy ding dé san xuét tra hoic thuc pham chire niang. Céc yéu td
khao séat bao gom ty 1& maltodextrin, nhiét d6 say dén chit lwong cta san pham.

Maltodextrin: bot min, dé am 6-7%, DE < 15%, Himedia (An D9).
2.1.2. Hoa chdt

- Quercetin (tinh khiét phan tich, Sigma Aldrich);

- Axit gallic (tinh khiét phan tich, Merck);

- Folin-Ciocalteu (tinh khiét phan tich, Merck);

_ Hoa chét sir dung trong dé tai Ia cc hoa chét tinh va dwoc sir dung truc tiép ma khong
can tinh che lai, bao gom: NaOH; HzSO4; CHCls; C;HsOH; CHsOH; AlCls; CHsCOOK;
Na;SO4; Folin-Ciocalteu,... Cac hda chat trén la hda chat tinh khiét caa Xilong.

2.1.3. Dung cy va thiét bj
Thiét bi sir dung: Thiét bi sdy phun EYELA Spray SD-1000( Nhat Ban);
May li tdm Hermle Z206A (buc);
May ddng héa huyén phu IKA-T25 (Buc);
May quang phé UV-Vis (T60U — Puc);

2.2. Phwong phap nghién ciru
2.2.1. Khao sét cac yéu té dnh huéng dén qua trinh say phun
' Dich khd qua sau c6 ddc chén khong c6 ham luong chét kho |§1 10% duoc dua VéO’thié’t
bi say phun. Téc do nhap Iié’u dugc cai dat la 300 mL/gio, ap hxc dau phun la 2,5 bar, toc do
gi6 12 0,4 m¥phut; cac yéu t6 khao sat gom:
- Ham luong maltodextrin bd sung (10%, 15%, 20%, 25%);
- Nhiét do dau vao (140 °C, 150 °C, 160 °C).

Céc chi tiéu danh gia mirc d0 t0i wu ctia qué trinh siy phun gom: higu suat thu hoi, do am
bot, chi so6 hé;a tan trong nudc. Sén pham dugc tién hanh dinh tinh alkaloid, terpenoiq, ham
lugng céc chat dac trung trong kho qua va dinh lugng polyphenol, flavonoid, saponin tong.

2.2.2. Phirong phdp phan tich héa Iy, dinh tinh va dinh heong san pham sau sy
2.2.2.1. Phuong phap phan tich hoa ly
Xac dinh 6 4am bang phuong phap siy dén khéi Iuong khéng ddi theo TCVN 9741:2013 [11].
~ Xac dinh tro toan phan bang phuong phap nung chay hoan toan cac hop chét hitu co dén
khéi luong khong déi theo TCVN 9742:2013 [12].
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Higu suét thu hoi san pham cuia qué trinh sdy duoc tinh bing % lwong chat kho c6 trong
san pham sau say so vai lugng chat khé c6 trong dich nhap liéu ban dau.

Do hoa tan trong nudc duge xac dinh theo Naveen Raj [13].
2.2.2.2. Phuong phép dinh tinh mot s6 hop chét cé trong kho qua

Dinh tinh alkaloid bang phwong phap sir dung thudc thir Dragendorff (KBil, — Kali
tertraiodobismutat I11).

Dinh tinh terpenoid bang phwong phéap sir dung Chloroform va H,SO, duogc thuc hién
theo Naveen Raj [13].

Dinh tinh mot s6 dinh dudng c6 trong kho qua dya trén “Dugc dién Viét Nam”, tap 2,
dugc thuc hién bang phuong phap sac ki ban mong. Dung mdi trién khai: Cloroform:Methanol
ty 1€ 10:1. Quan sat duéi anh sang tir ngoai ¢ budc séng 366 nm [4].
2.2.2.3. Phuong phép dinh lwong mot s6 hop chét cé trong khd qua

~Ham Iuong flavonoid tong dugc xéac dinh bang phwong phap tao mau véi AlCls, qhét
chuan la quercetin [14]. Buong chuén quercetin dugc Xay dung va ham luong flavonoid tong
duogc xac dinh dua vao duwong chuan.

_ Ham lugng polyphenol téng dugc xéc dinh theo phuong phap cua Singleton [15], Vi
thuoc thu Folin-Ciocalteu, duong chuan axit gallic duoc xay dung va ham luong polyphenol
duogc xac dinh dwa vao duwong chuan.

Ham luwong saponin téng duoc phan tich baoi Vién Han 1am Khoa hoc va Céng nghé Viét
Nam - Trung tam Nghién cttu va chuyén giao Cong ngh¢ - Phong thi nghiém Nghién ctu va
Phat trién Hoa duoc.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ty 18 phdi trén maltodextrin
Maltodextrin |a chat trg say gitip qua trinh sdy phun thuc hi¢n dé dang. Maltodextrin sau
khi tron vao mau dugc loc qua ray co kich thudc 0,2 mm, phan dudi ray dugc dung lam nguyén

liéu cho qua trinh sdy phun. Két qua khao sat anh huéng cua ty 1¢ maltodextrin dén higu suét
thu hoi san pham duoc thé hién trong Hinh 1.
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Hinh 1. Anh huéng cua ty 16 maltodextrin dén hiéu suét thu hdi san phim

_ Hinh 1 cho thay khi tang lan luot ty 1¢ maltodextrin tir 10%, 15%, 20% thi hi¢u suét thu
hoi san pham tang lan luot tir 16,76% dén 38,91%. Viéc bo sung maltodextrin véi ham luong
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thip c6 nghia 12 ndng do chat khd c6 trong dich thap 1am cho san pham sau khi siy c6 do 4m
cao bam nhiéu trén thanh thiét bi dan dén hiéu suat thu hoi thap. Khi tang ty 1& maltdextrin Ién
25% thi hiéu suit thu hoi giam con 34,7% do ham lugng chat khd trong hdn hop
(mau:maltodextrin) quéa cao, d6 nhot cia dung dich ting giy kho khin cho qué trinh sdy, mot
phan san pham sau say tir xyclon theo ludng khi di ra ngoai.

Cung véi ty 1& b sung maltodextrin nhu trén, tién hanh do d6 4m ciia san pham thu dugc.
Két qua do d6 4m cua san pham sau sdy phun duoc thé hién ¢ Hinh 2.
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Hinh 2. Anh huong cua ty 18 maltodextrin dén d6 4m cua san pham

Hinh 2 cho thiy khi ting ham luong maltodextrin thi d6 4m cua san phdm sau siy cang
giam. Cu thé 1a d6 4m & ty 1& bd sung maltodextrin 10% 1a 7,38%, va & ty 1& b sung
maltodextrin 25% thi d6 4m giam xudng con 4,12%. Vi ty 1 bd sung maltodextrin 1a 20% va
25%, 6 am cua san pham dat yéu cau theo TCVN 9739:2013 [16] vé d6 4m cua tra hoa tan.
Ty 18 maltodextrin dwgc thém vao cang ting twong (ng véi ndng do chit kho cang ting, khi
d6 lwong nudce trong dich trudc khi siy thdp nén qua trinh bdc hoi xay ra nhanh hon.

Mau sau khi sdy vai cac ty 1& maltodextrin khac nhau, tién hanh kiém tra kha nang hoa
tan caa san pham, két qua dugc mé ta & Hinh 3.
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Hinh 3. Anh huéng cua ty 16 maltodextrin dén chi s hoa tan ciia san pham
Khi ting 1an luot ty 1¢ maltodextrin 10%, 15%, 20%, 25%, chi sé hoa tan ting dan tur

53,41% dén 88,23%. Do maltodextrin ¢ kha ning hoa tan 'gét nén khi bd sung vao dich kh
qua sau c6 dac s€ lam tang kha nang hoa tan cta bot say. Tuy nhién, véi 2 ty 1€ 15%
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maltodextrin va 20% maltodextrin, chi so hoa tan tang khong déng ké nén chon ty I8
maltodextrin bo sung vao la 15%.

Tir cac Hinh 1, 2, 3 cho thdy lwong maltodextrin bé sung & ty 1& 20% cho hiéu sut thu
hoi cao (38,91%) cao nhat. Mac du do 4m & ty 1é bd sung maltodextrin 20% la 4,38% cao hon
& ty 18 25% (d6 4m 4,12%) nhung van dat yéu cau vé do am 1a < 6 % theo TCVN 9739:2013
[16]. Ty Ié bd sung maltodextrin 25 % c6 chi s6 hoa tan trong nudc cao hon nhung sy chénh
léch khong dang ké so véi & ty 18 20%. Dé tiét kiém nguyén lidu va chi phi thi luong
maltodextrin b sung & ty 18 20% Ia ty 18 phu hop nhat.

3.2. Anh hwéng cia nhiét dd diu vao dén hiéu suit thu hdi va chat lwgng cia san pham

Cho 100 mL mau da b6 sung 20% maltodextrin vao beaker, mau duoc loc qua ray c6 kich
thuge 0,2 mm, tien hanh say phun véi cac gia tri nhiét do khao sat la 140 °C, 150 °C va 160 °C.
Két qua kiém tra &6 am caa san pham duogc duoc thé hién trong Hinh 4.
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Hinh 4. Anh hudng cua nhiét do dén d6 4m cua san phém

Hinh 4 cho thy khi ting nhiét d6 diu vao tir 140 °C dén 160 °C thi d6 4m cua san pham
sau say giam tir 6,62% xudng con 4,33%. Diéu nay ching minh nhiét d6 anh huéng dén kha
ning bay hoi nudc ¢ trong dung dich. Theo TCVN 9739:2013 [16] thi ¢6 am & 150 °C va
160 °C 1a dat tiéu chuan (d6 am khdng qua 6%).

Bén canh do, tién hanh khao sat anh huong cua nhiét d6 dén hiéu suat thu hdi cua san
pham. Két qua dugc mo ta trong Hinh 5.
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Hinh 5. Anh huéng cta nhiét do dén hiéu suét thu hdi cua san phdm
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Hinh 5 cho thay khi ting nhiét do tir 140 °C 1én 150 °C thi hiéu suat thu hoi ting tir
17,14% lén 39,05%. Vi nhiét do siy dau vao thap 1am cho dich khong da kho trong qua trinh
sdy, bot s& bam nhiéu trén budng say. Khi ting nhiét do 1én dén 160 °C thi hiéu suét thu hoi
giam xudng con 31,35%. Nguyén nhan |a do nhiét do say qué cao 1am cho cac phan tir bi chay
két dinh v&i nhau va bam vao budng sy, dong thoi s& c6 mét sé phan tir khac di theo ludng
khdng khi ra ngoai.

Mau sau khi sdy & 140 °C, 150 °C va 160 °C ciing dugc xac dinh chi sé hoa tan, két qua
dugc mo ta trong Hinh 6.
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Hinh 6. Anh huong ciia nhiét do dén chi s6 hoa tan ciia san pham

Két qua khao sat anh huong caa nhiét do dén chi sb hoa tan cua san pham (Hinh 6) cho
thiy do hoa tan caa bot sau siy cao nhat tai 150 °C. Khi ting nhiét do sdy 1én dén 160 °C thi do
hoa tan giam con 86,14% do trén bé mit bot sau say ¢ thé hinh thanh mot 16p keo hoa do su tac
dong cua nhiét 1am cho mot s6 phén tir ¢6 trong khd qua bi thay ddi, tir d6 1am giam kha ning
khuéch tan cua cac phan tir nuéce, két qua ndy pha hop véi nghién ciru caa Quek S.Y. [17]. Biéu
nay ciing duoc tim thay trong nghién ciru cua Sing Pei Tan [18, 19].

Tur cac két qua trén, dung dich kho qua khi sdy ¢ nhiét do 150 °C cho hiéu suit thu hoi
(39,05%), chi sé hoa tan (87,89%) cao nhat. VVé do am, khi sdy & 150 °C va & 160 °C déu dat
dugce do am theo TCVN 9739:2013 [16], tuy nhién su chénh léch nay khong dang ké. Do do,
nhiét d6 siy dau vao tai 150 °C Ia nhiét d6 tot nhat cho qua trinh say phun dung dich khé qua
sau qué trinh c6 dac.

3.3. Két qua dinh tinh va dinh lugng san pham bot sau siy

3.3.1. Két qua dinh tinh c&c hop chdt tu nhién

Cac méu trong quy trinh duoc tién hanh dinh tinh theo cdc phuong phép khac nhau nham
muc dich xac dinh su ¢6 mat cua cac hop chat ty nhién. Két qua thu dwoc trinh bay tai Bang 1.

Bdng 1. Két qua dinh tinh san phdm sau sdy

Mau Alkaloid | Terpenoid | Chat dinh dudng
Co dic - + +
Say - + +

*Ghi chd: (+) ¢4, (-) khong
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Két qua dinh tinh alkaloid cho thdy khong c6 su hién dién cua hop chat nay trong cac
mau san pham khé qua, day 1a két qua tot vi hau hét cac alkaloid déu c6 tinh doc hai khdng
phu hop cho céc san pham dic biét 1a thuc pham va dugc lidu, qua do ciing co thé giai thich
cho vi déng cua khé qua khong phai duoc tao tir céc alkaloid ma tir cc momodicin khac. Cac
hop chit c6 loi nhu terpenoid va cac chat dinh dudng qua két qua dinh tinh déu cho thiy sy
hién dién cua cac chat nay.

Dé kiém tra su thay d6i thanh phan dic trung cta bot khd qua thu dwoc sau khi sy, tién
hanh thuc hién phuong phap sac ki ban mong véi dung mai trién khai 1a Cloroform:Methanol.
Két qua sic ky ban mong duoc thé hién trong Hinh 7.

Hinh 7. Sac ky ban mong ctia kho qua: (1) trai kho qua; (2) mau sdy; (3) dich co dic (4) dich ép

Tir két qua sic ky ban méng cho thay trong mau khé qua sau khi sdy van con nhiéu thanh
phan dic trung cua khd qua, chiing khong bi bién ddi nhiéu do tac dong cua nhiét trong quéa
trinh sdy. Két qua nay thé hién duoc phuong phap va quy trinh thuc hién 12 phu hop va van
giit lai duoc cac chat can thiét.

3.3.2. Két qud xdc dinh d@é tro va dinh hirong san pham sau say

B0t kho qua sau khi sy ¢ 150 °C ¢6 d9 tro tinh theo chat khd 1a 4,07% mau dat yéu ciu
vé do tro c6 trong TCVN 9739:2013 1a duéi 20% [16].
San pham bot kho qua sau khi kiém tra cac chi tiéu vé do am, do hoa tan va do tro dugc
phan tich dinh lugng polyphenol, flavonoid va saponin nham kiém tra cac thanh phan dinh
duong. Két qua dugc trinh bay trong Bang 2.

Bdng 2. Két qua dinh lugng san phim sau sdy

STT Mau Chi tiéu phan tich | Phwong phap thir Két qua
1 Dich sau c6 dac 6,6975 £ 0,48 (mg/q)
- Polyphenol UV-Vis
Bot sau say 6,2080 £+ 0,84 (mg/qg)
2 Dich sau co6 dac . 2,0123 + 0,076 (mg/g)
- Flavonoid tong UV-Vis
Bot sau say 1,3654 + 0,0,073 (mg/g)
3 Dich sau ¢6 dic . 3,6437 £ 0,37 (mg/mL)
- Saponin tong UV-Vis
Bot sau say 196,7108 + 3,39 (mg/qg)

Hai hop chét polyphenol va flavonoid trong kho qua la nhixng hop chat ¢ tinh khang oxy
hoa. Sau khi trai qua qué trinh say thi ham lugng cta cua ching giam. Két qua phan tich
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saponin tong cho thiy ham luong saponin tong van con dugc gitt lai, it bi bién d6i do tac dong
boi nhiét do sdy dam bao san pham sau sdy van con gia tri vé dinh dudng. Sy thay doi ham
lugng polyphenol, flavonoid va saponin do qué trinh phéi tron véi maltodextrin 1am cho nong
d6 cac hop chat nay trong dich c6 dic bi lodng va giam xudng. Tuy nhién, cac thay doi nay
khong dang ké va it anh huong dén chét lugng san pham bot khé qua vi van giir lai dwoc cac
hop chét quan trong.

4. KET LUAN

Két qua nghién ctu cho thiy chat tro siy va nhiét d6 anh hudéng dén hiéu qua cua qua
trinh sdy phun dich khd qua sau ¢6 dic chan khong. Trong do, chét trg siy la maltodextrin
dugc bd sung vao nguyén liéu véi ty 18 20% (w/v) cho hiéu suat thu hdi cao nhat. Nhiét do
thich hop cho qua trinh sdy phun dich khé qua 1a 150 °C. San pham bt thu duoc min, toi, mau
xanh séng, con mui thom dic trung caa khé qua. Ngoai ra, san pham bot khd qua thu duoc
van con céac hop chat quan trong nhu terpenoid, polyphenol, flavonoid, saponin. Diéu nay cho
thiy qué trinh siy phun thich hop dé san xuit bot kho qua tir nguyén liéu dich khd qua c6 ham
lwong chét khd 10% vai chét trg sdy 1a maltodextrin.
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ABSTRACT

EFFECT OF SPRAY DRYING ON CONCENTRATED JUICE BITTER GOURD

Vo Pham Phuong Trang”, Dao Thanh Khe, Nguyen Van Hoa
Ho Chi Minh City University of Food Industry
*Email: trangvpp@hufi.edu.vn

The present study used the spray drying method to produce soluble bitter melon powder

from the bitter melon grown in Vietnam. The influence of technological parameters on the
spray drying process of soluble bitter melon powder was investigated. The processing
conditions were found as follows: bitter melon after concentration at a dry matter content of
10%, addition rate of maltodextrin at 20% wi/v (based on the volume of the concentrate dried
at 150 °C), inlet flow rate at 300 mL/h, nozzle pressure at 2.5 bar. The received product had a
moisture content of 4.38%, ash of 5.07%, water solubility index (WSI) of 87.91% and still
retained the characteristic taste and smell of the bitter melon.

Keywords: Bitter melon, spray drying, maltodextrin, soluble bitter melon powder.
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