834 BH T
20184 7 A

00D & MACHINERY

Vol.34,No.7
Jul . 2018

DOI:10.13652/j.issn.1003—5788.2018.07.006

Mt

FmEXNKGEREIER . BRE K OB

iR BRI S AL A T RY R M

Effects of roasting temperature on the fatty acid, pigment and ethanol-extracts

and their antioxidant activities in Chlorella pyrenoidosa
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Abstract: Effects of roasting temperature and duration on the compo-
sition fatty acid and pigment and antioxidant attribute of Chlorella
pyrenoidosa were studied. The results showed that oleic acid (Cys,2)
and linolenic acid (Cis:3.,3) were the predominant fatty acids
species, and poly unsaturated fatty acid (PUFA) accounted for ca.
76.69% of total fatty acids in Chlorella. Roasting treatment had little
effect on fatty acid content and composition when the temperature no
higher than 150 °C. However, remarkably decrease of PUFA content
was found with 200 “C. Both pigments and the antioxidant activity of
ethanol extracts (scavenging DPPH) from C.pyrenoidosa were sen-

sitive to roasting temperature. Obviously degradation of chlorophyll
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and carotenoids were found when roasting temperature was higher
than 100 °C, while the antioxidant activity of ethanol extracts from
chlorella decreased dramatically with roasting treatment over 150 °C.
Keywords: Chlorella pyrenoidosa; roasting; fatty acid; pigment;

antioxidant activity
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SAHEIEAL . Agilent GC7890 B, 2 [E 2 HEAC Rl B 4 R

NGIE

1R AR A €635 X - Waters 26952489 T, 35 [ K 4 i A
PR F .

1.2 INBREHEAS

H A /NEREE (Chlorella pyrenoidosa) : 1 8 45 W8 7 P8
FIE Y R 5 DR T K R S = L. D ER R R
WABEO VLR BT TG & . B4 B E 48 2 1
(50,100,150,200 °C) ¥ FUAEHE A 5 9 25 T 3 /N BRI B B A
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i FFAHLIR B A 0.5 mol/L KOH-H B . T 65 CK
% 10 min J5 s FAIA 5 mL 30% = RALTN Z B8 T 65 CKim
30 min, Ak i A5 BE 7 BR FR TG L SR )5 BE R R BB VR 4 2 IE O ke
VWP LA B LS,

JIG I 2 4 BT SR ) 2 B A8 AR 5335 4 (Agilent GCT7890) ,
3% F: 2 DB-23(60 m,0.25 mm ID,0.15 pm film) ; #FF£
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1 mL/min, & M ¥ £ 200 ~720 nm, H & 25 C, DA & H
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Figure 1 The content of total fatty acid in Chlorella treated

with different roasting temperatures
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(40.45 mg/g » DCW) , WJFRER (Cig: 5,5 ) IR Z (25.52 mg/g *
DCW) . AR AR5 3 (19.57 mg/g « DCW) ., 43 5l i B8 1y iR
BN 35.5%0,22.10%,16.95% (% 1), ¥ Lk g I B2 5 A
TR AN 43 Sk A 0BG 5 B2 (saturated fatty acid, SFA; Cyyy s
Cis:0Cig: o) AR ANNE T BR (mono unsaturated fatty acid,
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fattyacid, PUFA;Cis:2 ,Crg:55Cis:05Crg:5) =25, KK IG



E3MEFETH

5 DU R IR EE XS /N ERSENR W IR | 8 3R B £ s SR TR B AL T R e

*x1

TEHERETNKREHBRROREE

Table 1 Fatty acid composition and contents in Chlorella treated with different roasting temperatures
G5 T JEWFR & it /(mg - g~ ! « DCW)
J_E//GQ CHZ() Clﬁ:() Clﬁil CIGZZ C1623 CIXZO le%:l CISZZ CISI%mS
Mt T 0.114£0.01 19.574+0.06 1.7940.02 12.45+0.06 10.13£0.03 0.354+0.01 5.094+0.05 40.454+0.12 25.5140.06
50 0.12£0.00 19.93#+0.10" 1.8240.00 12.7040.12 10.3140.08* 0.3840.01  5.2740.07* 41.2740.44 26.00=£0.23
100 0.1240.02  20.16£0.05* 1.8640.01 12.7940.00* 10.4040.03* 0.3940.01* 5.2540.04 41.61+0.15* 26.25+0.13"
150 0.1340.01  20.4040.04* 1.86+0.02 12.69£0.02* 10.2240.08 0.3840.01  5.304+0.05 41.264+0.06" 25.68+0.08

200 0.10+£0.03 19.40+0.18

—

.54+0.02*  8.71£0.11"

5.34+0.06* 0.38+£0.01  4.5140.09* 29.1440.35" 14.0940.22"

T« FARGMEE AT T = AEL, 22 57 B (P<<0.05),

R o5 S Ag e DL IR 2, /INBER TR B IR 1 R LA 22 AN TR R T i R
3 HE R B A0 A IR A 76.69 %6 5 4L AN I T R AN R A
FRG U7 82 43 590 & BLBR 19 17.35 %61 5.96 %%,
253 A [ ik B M A AR UG L FR 23 IR T R 1Y 5 o Y B
L U E 1 T T S B T (R D) H HAE SO R o i L
B R R (B 2) . 2 HE R BE S 100 CHFL Criio Crgin s
Cis:2Cos: s MR Wi BR 09 & & 3K 3 | K. M PR IR E 5 3]
200 ‘C B, Z2 A0 F G 7 BR 1 & 1 10 35 R IR (P<T0.05) , B AN
TR I R e A B T AR A IS D R e U AR R AR
A, Cis:2.Cis:5Cis 2+ Crs: 5 5 2 AT g W5 BR 19 7 X
5 8.71,5.34,29.14,14.09 mg/g + DCW , 43 51| bb Mt 5 F 14
T 30.02%,47.26%,27.96%,44.77% . B A& 2 A 0L, EAR
Cus: o S AR D7 BR & 1 B A A AE By F 2 A F0 i i iR
TR E RN T L DX I A SRR W R 09 L ] Bt R Y
17.35% FF 55 23.89 %6 5 T 22 /N4 A0 Jig 7 198 A0 2 o U ol D60 1
76.69 %[ % 68.84%,
g5 b R BN 150 °C B, bR Ak 3H X /N BR B R
0 R ik B A R T WY 8 5% i) 5 XY R B iR B 200 CEE L 2N
HFINE MR & = W R, b TFE2ANMABNR S A 24
C— C Xk, 255 5 25 5o i S0 T 4% S A6 R i » i TR
SRR S T R I HEAT 0 T A 22 R 0 R B T R R R
IK. Lin S0 8F 53 & B 24 B0 RS IR B 8 1 200 °C B Prunus
dulcis W Rg 05 BR JC HAE AT AR D5 IR %2 B ™ EH B R, & &2 W
HIREAR . T WRRER 55 2 A0 A0 s 7 R 2 /N Bk £ E
TRy 5 P I 7 0t 57 A B Ao R o A7 A A IR L LA S 2
1001

801

60r LZPUFA

[ IMUFA

40 [ISFA

.

0 — ! |
MEREET 50 100 150 200

P I
Roasting temperature/ °C

B 2 SFA.MUFA #= PUFA % % J5 W5 B2 ¥ 49 s 45
Figure 2 The percentage of SFA, MUFA and PUFA in

JiE 0T AR 7 S0 E B
The percentage of fatty acid/%

20+

total fatty acid

AN AN NE B R 5 2k
2.2 BIBREX/NKERBEHNRE

HilEl 3 70U, BRI 50 Tl S 1.5 h s /bR
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B /N BRS04 0 T 4 A8 B B L % 1) 9 I R — 2P
AR B €2 T IR A AR B4 005 T 5 AR

50 C

100 C

150 C

200 C
MEEEHT  15Smin 30min - 45min 1.0h 1.5h
B3 FRRBEREEGDRE
Figure 3 Chlorella treated with different roasting

temperatures

MRER R A N B A YT R R B BR BOR BT A AL
W A R BT PR s SR DT a4
HERRR TR /NER B0, 2 02 1 AT TT N N ER B R R 3 A
SR b ERIRE 4B 17.287,7.096 mg/g « DCW, i @4 5
9 59.9%0 F1 24.6% ., KW M E P HERMN G ERS
(3.362 mg/g « DCW).B-#H 4 b K Z (0.810 mg/g - DCW), &
K %20 (0.317 mg/g « DCW) (8 4~6),
2.2.1 XT/ANEREERFEGRE A MHURERE S 50 CHEL 4L
55 1.5 hJg o /NERBER IR a mh 4% b ¥mA TR, 1
ot E a R E b I TFRET 12.4%,2.3% (B 5, X4
PURRRE F+ & 100 CHE.2 Rt SR R MR IEIG £ 17.1%,
26.6 % s LR IR BE AT 150 °C i, /N BRE HP B 4K I R )
S, AT S B iR AR R Bt LR TR R 2 e
SR i EL AR A% SR b, O LR Y Bk IR ik B
100 “C i, W fife 30 R 0 o5 32 4 3 #8100 °C LR A Fi
TREF/ANER B W 2 (A 50 W
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T K BT BRI B K. 150 (O, g-#A % N R A R
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TR 28 AR BT 50 °C I R4 5 i AL A L 1T g R
I 2 A X R ARE

L 28 20 HURE S AL B2 (iR 4R R a MR b
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Figure 4 Pigment composotion in Chlorella without

roasting treatment
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Figure 5 Effects of roasting temperature on chlorophyll

content in Chlorella
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R A . Pumilia 28000 78 BF 78 Mt 8% 3 8 3 R0 1 o
SRR AR A A B BT LA O e R B TR R
1 138 “CHREHI PIBERT 60 min J5 , PO SR 26 10l 4 (47548 {45
[ B o T o0 SR A P14 228 S B I S 2 1 AR AL T 1
2.3 MEEREX/NKEZERIRYIER DPPH B h E &t
Y

AP 7 AL, LR R B R NER B 2 R B T BR
DPPH [ i 3 fig J3 th K Z /MK K K. 100,50, 150,200 °C,
150 °C PA L iy # b 210 18 BRI T & B 4R O 3 B B fl AR 1Y
AETT. ARG MRS /INBREE 2 B4R BUY BE A A0 Bk DPPH A
o1 3k, Mk B2 S 0.83 mg/mL B, H 4 DPPH A iy 3 1) ¥ B
oA 62.21% . 50~100 °C I, 4L KGR BE X /I BR 3 2, 1 31 B
Wik Bk DPPH A i 568 15 ma /. 30 min DAY /NER
CEEIRIUYE B DPPH A iy 56 68 71 8% 5 $2 75 L 5 . DPPH
BB B R YR e 65 %0 /2. MM IR A F) 150 C
A /NER 3 S B4R IO 1 DPPH B /3R BR R I 8 T %L 9
ELBfME Ry ) 9 4B, TR A3 % . HL% 1.5 h #f . DPPH A
HT 3 B R 2 42.24 %0 AU BERFRT 67.9% . 200 °C HLER
AEERY B #5150 C AL, BERE 1.5 h 5L E RSN
36.78%0 . TI WL MHLRR IR R & F 100 °C B, #iak BT N ER
WL FESR I Bk DPPH H H 5668 77 0 7 M2 3 5 24 ML RE R
5 F 150 C s, /AINBRBE A9 BL A0 16 1 G Bk DPPH [ i 3 fiE
F1) 52 BNVER A ST B2, BRI R /N BR U AT B A B
N A HE A A 3R B B D R R I E 100 CRATR N
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Figure 7 The DPPH scavenging activity of ethanol extracts
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