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Abstract

The chemical composition of flavourzyme hydrolysis product from Kappaphycus alvarezii by-products was
analyzed. The results showed that the protein hydrolysate powder had high content of proteins (21.66%) and
low content of lipids (0.22%). Hydrolyzed products contained about 15 free amino acids with relatively high
content of some amino acids such as aspartic acid (1,879 mg/100 g), glutamic acid (1,813 mg/100 g),
glycine (1,121 mg/100 g), tyrosine (1,203 mg/100 g) ) and serine (3,165 mg/100 g). In addition, main
volatile flavor compounds such as acetophenone; nonanal; indole; 2.4-di-tert-butylphenol; heptadecane;
6.10.14- trimethylpentadecan-2-one have also been discovered. As a result, the by-products of K. alvarezii
take a potential role in the food industry.
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Thanh phan hoa hec va cac chat bay hei chii yéu ciia san pham thiy
phan tir phu pham rong sun Kappaphycus alvarezii bang flavourzyme
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Tom tat

Thanh phan héa hoc cua san pham thay phan bang flavourzyme tr phu pham rong sun Kappaphycus
alvarezii dugc phan tich. Két qua nghién ciru cho thdy san pham nay c6 ham lugng protein cao (21,66%),
ham lugng I|p|d thap (0,22%). Trong san pham thuy phan chtra khoang 15 axit amin tu do véi ham lugng
khé& cao mét s6 axit amin nhu axit aspartic (1.879 mg/100 g), axit glutamic (1.813 mg/lOO ), glycine (1.121
mg/100 g), tyrosme (1.203 mg/100 g) va serine (3.165 mg/100 g). Ngoai ra, cac hop chat huong vi dé bay
hoi chu yéu nhu acetophenone; nonanal; indole; 2 4-di-tert-butylphenol; heptadecane; 6,10,14-
trimethylpentadecan-2-one ciing da dugc phét hién. Két qua budce dau cho thay tiém ning sir dung cua phu

pham cua K. alvarezii trong nganh cong nghiép thuc pham.

Tir khéa: Kappaphycus alvarezii, flavourzyme, phu pham, thiy phan.

GIOI THIEU

Ngudn phé pham thay san c6 thé chira cac
hop chat c6 gia tri nhu cac axit amin va peptide
chudi ngan c¢6 huong vi hap dan [1-3]. Vi du
nhu, axit glutamic va axit giau peptide oligo
gultamic tir protein thay phén tao ra huong vi
umami. Ngoai ra, cac axit amin va peptide tir
protein thuc vat thay phan 1a tién chat trong
mot loat cac phan (ng Maillard tao ra céac
huong vi dé bay hoi [1]. Hién nay, cic san
pham protein thity phan tir phu pham dong vat
thuy san nhu c4, tom, nghéu, cua,... dugc su
dung rong rai dé san xuat huong 11eu thay san
[4]. Tuy nhién, viéc kiém soat chat lugng cac
huong liéu tir protein dong vat thuong phac tap
boi sy can thiét phai loai bo chat béo cua san
pham dé giam thiéu qua trinh ~oxy hoa lipid [5].
Do do6, nguon protein ti phe pham rong bién
sau khi str dung dé san xuat agar c6 chtra cac
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axit amin nhu axit aspartic, axit glutamic,
arginine va lysine gay huong vi va ham lugng
thap chat béo dugc xem 1a ngudn huong liéu ly
teong. Viéc dung enzyme thiay phén chon loc
c6 kiém soat diéu kién 1a mot cach hiéu qua dé
lam gidu hop chat d& bay hoi, cai thién cac dic
tinh hoa ly va chét luong cam quan cua protein
thuc vat. NO tao ra cac peptide mong muon va
axit amin c6 it mudi va cac hop chat gay ung
thu [6]. Thanh phan hop chat sau thiy phan
bang enzyme c6 chira cac axit amin va peptide
trong lwong phan tir thap véi dic tinh huong vi
doc dao, vi du ngot, man, chua, ding va vi
umami [7].

Trén thé gidi ciing da c6 nhiéu nghién ciu
vé thanh phan céc chat d& bay hoi tao huong &
rong bién va cac san pham tur rong bién.
Sugisawa et al., [8] da khao sat thanh phan cac
hop chit thom dé bay hoi dic trung duwgc phan
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lap to Ulva pertusa tuoi trong do, 7-
Heptadecene, Hexanal, (E)-2-octenal, (E)-2-
nonenal, (Z,E)-2, 6-nonadienal, (E,E)-2,4-
decadienal, (Z,2)-8,11-heptadecadienal,
(2,2,2)-8,11,14-heptadeca-trienal  va  (Z2)-8-
heptadecenal 1a cac hop chat quan trong tao
mui dac trung cua tao luc Ulva. Nghién cutu cua
Yamamoto et al., [9] cling chi ra apocarotenoid
chudi ngan, d& bay hoi 1a mét trong nhiing
thanh phan huong vi ¢6 tiém ning nhat va gop
phan tao ra huong vi tao va cac san pham tur
tdo. Qi et al., [10] cho biét cac protein thuy
phan tir phu pham cua Undaria pinnatifida
bang flavourzyme sau khi khai thac
polysaccharide ¢6 huwong vi umami va mui rong
bién va chua 18 hop chat d& bay hoi, trong d6
hexanal, cedrol, nonanal, 2-heptenal, acetoin va
heptanal 1a cac chat chinh. Mot nghién ciru cua
Izzreen et al., [11] & loai K. alvarezii xac dinh
dugc 82 cac chit dé bay hoi, bao gdm cac hop
chat héa hoc cua hydrocarbon, aldehyde, xeton,
este, ruou, cac hop chit halogen, hop chét axit,
hop chat thom va mot sé hop chét khac. Vi vay,
phu pham tir céng nghiép san xuit carrageenan
tir K. alvarezii ¢ thé 1a ngudn nguyén liéu dé
san xuit hwong liéu thay san ty nhién.

Rong sun Kappaphycus alvarezii la mot
loai rong bién nhiét déi, sinh truéng va co
ngudn gdc tu nhién & vung bién Chau A Thai
Binh Duong, dugc di trong vao Viét Nam tir
nhiing ndm 1993. Day 1a loai rong bién c6 gia
tri kinh té cao, 1a nguyén liéu cho cong nghiép
ché bién carrageenan va c6 thé ché bién thanh
céc dang thyc pham sir dung tryc tiép tir rong
tuoi hay da phoi kho. Hang nam mot lugng 16n
ba rong duoc thdi ra nhung ¢ Vi¢t Nam chua c6
nghién ciu nao Ve thanh phan héa hoc cua
ngudn phé phiam nay. bPé cung cap dix liéu lam
co s¢ st dung nguon phu pham nay, chung toi
phan tich thanh phan céc chat tao huong vi cia
san pham thay phan bang flavourzyme tir phu
pham rong sun K. alvarezii.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Vit liéu

Ba thai rong sun K. alvarezii sau san Xuat
carrageenan duoc thu nhan tir co so san xuét
carrageenan cua Cong ty rau cdu Son Hai, xa

Loi Hai, huyén Thuan Bdc, tinh Ninh Thuan.
Ba rong duoc van chuyen lanh veé phong Hoa
sinh bién - Vién Hai duong hoc.

Flavourzyme (EC 232.752. 2) duogc san XUt
bai Novozymes, la protease c6 nguon géc tir
Aspergillus oryzae, véi hoat d6 500 LAPU/g
dugc sir dung trong cac thi nghi¢m thay phan.
biéu kién hoat dong t6i wu cua Flavourzyme la
nhiét o khoang 50-55°C, pH = 5,0-7,0.

Phwong phap nghién ctru
Thay phén ba rong

Quy trinh thuy phén mau duoc tién hanh
theo Qi et al., [10], tém tit nhu sau: 100 g ba
rong dugc bé sung thém 100 ml nudc, diéu
chinh pH 6,8 bang 1 N HCI. Hon hop dugc u &
nhiét do 55°C trong 10 phit, sau do6 cho
flavourzyme theo ty 1¢ 0,7% theo kho1 lugng co
chat, khuiy déu, day nap kin, tlep tuc gitr &
55°C trong 18 h, Tiép theo, mau duoc dun &
nhi¢t d6 100°C trong 15 phut dé lam enzyme
bat hoat, dé nguol & nhiét do phong. Hon hop
duoc ,Ic,)c bang vai loc dé loai bo can va ly tim
Véi toc do 15.000 vong/phlt trong 15 phut ¢
nhi¢t d6 4°C nham thu nhan dich chict. Dich
chiét dugc dong kho ding cho _phén tich tiép
theo. Thi nghiém duoc 1ap lai 3 1an (n = 3).

Phuwong phap phén tich
Xdc dinh ham lwong lipid

Lipid dugc tach chiét theo phuong phap
cua Bligh and Dyer [12] véi mot sy thay doi
nho. Lay 3 g mau rong sau khi lam nhuyen
duoc ngam trong 30 ml hdn hop dung moi
chloroform - methanol - H20 (Merck, P.A)
theo ty 1é 1:2:0,4 trong 24 gid. Mau dugc chiét
lai v&i hon hop dung mai trén 2 lan. Dich chiét
sau khi thu dugc lac véi chloroform (Merck
P.A) va mot thé tich nuéc dé co ty lé
chloroform - methanol - H,O cudi cung 1:1:0,5,
dé phan 16p va thu lép chloroform. Mau duoc
cd trén may c6 quay chan khoéng (Laborota
4000, Heidolph, Dtuc) ¢ nhiét do 40-45°C.

Dinh luong protein

Bang phuong phap ding bicinchoninic acid
(BCA) (Smith et al., [13]): Can 50 mg mau phu
pham rong chiet trong dung dich dém (ure
buffer) c6 chaa 2- Mercaptoethanol 2%. Tron
thudc thar A (BCA regent A) va thudc thir B
(BCA regent B) voi ty 1€ A:B = 50:1 (v:v). Cho
hon hop ndy vao cac giéng trén mot dia
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microplate 96 giéng (100 ul/giéng). Sau d6
thém 5 ul protein chuan Bovine serum albumin
(Wako) ¢ cac nong d6 0,2; 04; 0,6; 0,8; 1
mg/ml vao mai gleng (Cu’ 1 ndng do cho vao 3
gieng). Nhitng giéng con lai thém mau can do
protein da pha loang 100 1an véi nuéc cat (5
ul/gleng, cho vao 3 giéng). Lic tron déu mau
trong céac gleng vau ¢ 37°C trong 30 phat. Sau
d6, do @6 hap thu ¢ budc song 562 nm. Ham
lugng protein trong mau dugc tinh toan dua
theo phuong trinh tuong quan dugc thiét lap
gitra ham luong protein chuan va do hap phu.

Thanh phan axit amin

Duoc xac dinh theo Kechaou et al., [14]:
10mg mau dugc thuy phan bang 200 pl HCI 6
N trong 18 h. Thém 0,2 ml dém ammonium
acetate pH 7 va 0,2 ml trifluoroacetylacetone
(2% vlv trong methanol) vao 0,2 ml dich chira
hdn hop axit amin. Hon hop duoc dung trong
bép cach thay & 95°C, 25 phut. DPé nguoi va
thém 0,2 ml hén hop dung moi (acetonitrile-
nudc-methanol-pyridine 42:42:8:8 v/v). Sau d6
thém 0,2 ml ethyl chloroformate va 0,2 ml dém
carbonate pH 9. Hon hop duoc danh siéu am &
nhiét ¢6 30°C, 15 phat. Thém 1ml chloroform
vao hon hop va lac déu, dé tach 16p va thu hoi
Iop chloroform dugc dung dé phan tich céc axit
amin bang hé théng sic ky khi _(GC, 2010,
Shimadzu, Nhat Ban). Thé tich mau tiém 1 pl.
Chuong trinh cai dat nhiét do nhu sau: Tu
110°C tang 1én 320°C (32°C/phut, giir trong 3
phat). Khi mang sir dung la heli. Cac axit amin
dugc x&c dinh dya trén thoi gian luu so voi 20
axit amin chuan.

Téch chiét va xdc dinh thanh phdn hop chat
bay hoi

Tao huong dugc thyc hién theo Mamede va
Pastore [15]. Thanh phan hop chat bay hoi
duoc phan tich trén h¢ théng sic ky khi ghép
ndi khéi phd (Thermo Scientific 1SQ Slngle
Quadrupole MS), st dung bo chiét vi rin

SPME 60 um PDM/DVB va cot mao quan DB
-5MS 30 m x 0,25 mm % 0,25 pm. Ché d6 ion
hoa (El) ¢ 70 eV, khoang pho (m/z) tir 40-550,
nhiét ¢6 250°C, thé tich mau tiém 10 ul. Mau
dwoc u ¢ nhiét ¢ 60°C va thoi gian la 30 phdt,
toc do dong 1 ml/phut, cac hop chat dugc xac
dinh trén co s so sanh, doi chicu véi thu vign
pho cac chat (Replib, Wiley 2011, Nistdemo,
Mainlib) dugc cung cap cung voi hé may.

Higu suat thuy phan protein dugc xac dinh
theo cbng thire cua Rao et al., (2000) [16]:

Hiéu suat = [(Pox0) — (PrxR)] x 100/(Pox0)

Trong dé: Po, Pr: Ham lugng protein trong phu
phim ban dau va sau khi thuy phan bang
enzyme; O, R: Khéi luong twong ng cia mau
truge va sau khi thuy phén.
X 1y s lidu

Hiéu suédt thuy phan protein, ham lugng
protein, lipid duoc tinh todn bang Excel, thé
hién bang gié trj trung binh + SE.

KET QUA VA THAO LUAN

Thanh phan héa hoc co ban caa phu pham
rong sun K. alvarezii va san pham thiy phan
tir phu pham rong sun

Thanh phan héa hoc co ban caa phu pham
rong sun K. alvarezii va san pham thay phan
tir phu phidm rong sun duoc trinh bay trong
bang 1.

Phu pham rong sun chua 4,83% protein,
0,36% lipid. Ham luong protein cua san pham
thiy phan 21,66% va ham luong lipid 0,22%.
Ham luong lipid thip rat thuan lgi cho qué
trinh thay phan va khéng anh huong dén chat
lugong dam thu nhan.

Két qua tinh toan cho thay hiéu sut thuy
phan protein phu pham rong sun bang
flavourzyme la 76,02 £ 0,93%.

Bang 1. Thanh phan hoa hoc co ban cua phu pham rong sun
va san pham thity phan tir phu pham rong sun

Thanh phin héa hoc co ban

Phu pham rong (% khéi lwong)

San pham thay phan (% khéi luong)

Nudc 84,02 +0,31
Protein 4,83 +0,06
Lipid 0,36 £0,03

21,66 +0,03
0,22 £ 0,02
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Thanh phin va ham lwgng axit amin cia
phu pham rong sun K. alvarezii va san pham
thay phan tir‘phu pham rong sun

Thanh phan va ham lwgng axit amin cua
phu pham rong dugc trinh bay ¢ hinh 1.

Két qua phan tich cho thay phu pham rong
sun cO 15 loai axit amin, trong d6 ham luong
axit amin tong s6 1a 2.842 mg/100 g, tong axit

mg/100g
3500

amin thiét yéu la 1.996 mg/100 g. Cac axit
amin ¢6 ham lugng cao trong ba rong gom
serine 877 mg/100 g, glycine 377 mg/100 g,
axit glutamic 277 mg/100 g va histidine 256
mg/100 g. Cac axit amin c6 ham luong thap
hon la threonine 34 mg/100 g, methionine 59
mg/100g va tyrosine 77 mg/100 g.

3000

2500

2000

1500

1000

500

® Phu phdm rong ban dau

B San pham thay phan

Hinh 1. Thanh phan va ham lugng axit amin trong phu pham rong va trong san pham thuy phan

Trong khi d6, san pham thiy phan chira 15
loai axit amin v&i ham lugng axit amin tong
s6 la 16. 671 mg/100 g, trong do6 tong axit
amin thlet yéu 12 10.772 mg/lOO g chiém tiI¢
64,6% tong lucmg axit amin. Ham luong tong
cac axit amin gay vi dang bao gom histidine,
valine, methionine, isoleucine, leucine,
phenylalanine, glycine, proline la 6.074
mg/100 g. Ham lugng tong axit aspartic va
axit glutamic gay vi umami la 3.692 mg/100 g
va ham luong téng threonine, serine, arginine,
alanine gay vi ngot la 4.734 mg/100 g. Két
qua nay cho thay san pham thiy phan bang
flavourzyme chira ham lugng cao cia mot so
chat tao huong vi. Theo Qi et al., [10] cac mui
chinh cua san pham thuy phan toe ba rong
Undaria pinnatifida c6 dac tinh mui cua tao,
xanh, ngot, m& va nhya. N6 chtra 5 axit amin
ty do v&i ham lugng cao nhu alanine (5.080
mg/100 g), axit glumatic (3.950 mg/100 g),

axit aspartic (3.900 mg/100 g), proline (2.240
mg/100 g) va glycine (2.110 mg/100 g). Kato
et al., [2] cho rang céac axij[ amin ty do va
peptide tu do dong vai tro rat quan trong tao
nén vi gIaC dong vai tro quan trong tao nén
huong vi dic trung cua thuc pham.

Trong khao sat cua chung t6i, san pham
thay phan c6 ham lwong cac axit amin kha cao,
cao gap 6 dén 7 1an so vai cac axit amin cung
loai trong san pham phy pham rong ban dau.
San pham thuy phan protein tir phu pham cé
tuyét do bang flavourzyme ciing chira ham
lugng cao cac axit amin ty do, trong do
glutamin da tang 6-9 lan so véi phu pham ban
dau [5].

Tir céc két qua trén cho thiy ham luong cao
cac chat tao mui vi trong san pham thay phan
va nd c6 tiém nang dé sir dung lam chat bo
sung huong vi cho cac thuc pham dé tao huong
vi khac nhau.
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Thanh phan cac chat bay hoi tao hwong
trong san pham thuy phan

Thanh phan cac chat bay hoi tao huong
trong san pham thay phan duoc trinh bay trong
bang 2.

Céc hop chét tao huong dé bay hoi trong
san pham thuy phan tr phy pham rong sun K.
alvarezii bang flavourzyme dugc xac dinh bao
gom nonanal; acetophenone; heptadecane;
indole; 6,10,14-trimethylpentadecan-2-one;
phenol; 2,4-di-tert- butylphenol Trong do,
nonanal, heptadecane két hop véi huong vi cam
quyt, mui béo mang huorng vi ciia cua bién
[17]. Acetophenone tao nén mui caa hoa hanh

nhan. 2- pentadecanone 6, 10, l4-trimethyl
glong nhu mui khoi, indole ciia bang phién,
mui chay. Theo nghlen ctru cua Qi et al., [10]
cac protein thuy phan tar phu pham cﬁa u.
pinnatifida bang flavourzyme sau khi khai
thac polysaccharide cd chaa 18 hop chat dé
bay hoi, trong d6 hexanal, cedrol, nonanal, 2-
heptenal acetoin va heptanal la cac chat
chinh. Céc hop chét dé bay hoi nay thé hién
mui cua rong bién, mui cua 14, hoa, chat béo
va mui cam quyt, két hop vai thanh phan axit
amin cua nd the hi¢n dac tinh hwong vi cua né
biéu thi bang mui cua tao bién sau d6 la mui
tdm, cua, vi ngot va vi umami.

Bang 2. Thanh phan cac chit bay hoi chinh trong san pham thuy phan
tir phu pham rong sun K. alvarezii bang flavourzyme

Thoi gian luu

STT (phiit) Tén hop chat Cong thirc phén ta
OH
1 10,50 Phenol
0
2 12,82 Acetophenone CH3
3 13,76 Nonanal o /\/\/\/\I[
O
N
4 17,01 Indole @
CHs CHs
HsC CH
5 19,95 2,4-Di-tert-butylphenol HaC >H/©j/J< CH
HO
6 22,27 Heptadecane
H O~ T H,
7 2377 901% ~Y T
' CH, (H, CH, W]

Trimethylpentadecan-2-one

Ket qua nghién ctu nay cho thy cung voi
mét sb loai rong khéc, phu pham rong sun K.
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Tém lai, san pham thay phan bing

flavourzyme tir phu pham rong sun chira mot s6
axit amin tao vi va hgp chat bay hoi tao huong
¢ tiém nang str dung trong nganh thuc pham.
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