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Effects of different thermal processing methods on vitamin A
substances in Chlamys farreri
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ABSTRACT: Objective To investigate the effects of different thermal processing methods on vitamin A
substances in Chlamys farreri. Methods Six kinds of vitamin A substances standards and Chlamys farreri were
processed by 3 kinds of thermal processing methods, including microwave, steaming and boiling, the content of
vitamin A substances was determined by high performance liquid chromatogram-diode array detection (HPLC-DAD).
Results The loss of vitamin A substances was caused by 3 kinds of thermal processing methods, and the loss was
lowest by microwave heating. After microwave treatment, the retention rates of vitamin A substances standards were higher
than 85.00%, and the content of vitamin A substances in Chlamys farreri had no significant change. After boiling and
steaming for 20 min at 100°C, the retention rates of vitamin A substances standards were both lower than 70.00%, and the
retention rates of vitamin A substances in Chlamys farreri ranged from 58.13% to 76.72%. Conclusion Different thermal

processing methods can cause different degrees of loss of vitamin A substances in the standard products and in Chlamys
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farreri. Microwave heating can effectively retain vitamin A substances in Chlamys farreri.

KEY WORDS: Chlamys farreri; vitamin A substances; different thermal processing methods; high performance

liquid chromatogram-diode array detection
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Pige i, 2021 453 [ B VUK FRIE 2K 182 5 t.
FIFLES D1 (Chiamys farreri)r™ B 3 E g . KSR
M X2, R R DL 2K 3l R — ) L e
. EAR. PBREERYED, DU TR
FEEAT, WA T R EEE N R Rk

IFAAERS ) 2B TAbIR, R ISR P A FRUE I BOR K,

A RE Y IR ASHRIR, i IS M AR, T
HORMEAE R AR, Rl BT BIMEIRGR, 3
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PRI, AT F I T T HSEFSE . RIBEIRO 4504
1 DHUIQUE %903 o] 52 344 58 & BUAFAE T8 dl P i 42
R p- S N BRI Tk AR o 5 & A A R N R
Ffk . R F A A COIX e AT T L 25 L TR
T AN IS K B, Z8080HE 5 min FIZK 2 15 min ZbFR, B-5 85
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1.1 #R5EF

5L UL (Chlamys farreri)i) A T BT &7,

Yl 2 A FRUET (A =96%) HEE 5 A BEFRE S (4l
JE=98%). AEHER A FRARUEM (L =99%) . 4E4ER A B
FRIRARIE L (BEEE =99%) . iR A REHRIBRIE b o i (2 B
=96%). f-THE D RKbRAES (LI =98%) . L, FRET
SEmE(EE A, EEBOTA ), A KSR BTUR
MR . AmlE . JOKBRRGN . =& be(arat, FEZ55ER
2= R A BR A D
12 UFE5EE

METTLER TOLEDO AB135-S ® 432 —H, TR
(Bt LA RR ) -FE R AR A BRA D ); Milli-Q 7 4l 7K AL
(3% 18 Merck Millipore 23 #l); KQ-300DE 78 %47 1 7+ i 1 1k
(R ILEF A A R AT, MX-S BURBENRZ (L (SE
[E Scilogex 22 #]); RE-52AA BUfehE78 Kk 4% . SHZ-III 1§
KIS (I SR A AR ALERT); Aglient Technologies 1100
Infinity B0 A (351X (22 H Aglient 24 7]); DHG-9030A #!
Ho, AT IR S KT R A (VORGSR I i A R WD );
YMC-$ carotene (250 mmx4.6 mm, 3 um) i (H A& YMC
2> l); FH1500 2858 RAR (3 & 4 R LR = 450 FRA F);
Panasonic fUE YT (H A8 T B A BRA Fl); THZ-82A Fr
PR RAE 8 (F DB G BB BRI A A R A HD).
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10 pL, KHE THT 10 mL B W B 22T, et
K (TR 400 WYL TN 2, 4. 6 min £bBE, DIAIEST
Ab FR IR A R SRR R IR, FTOK O B R e
%5 mL, RS TR G, TRIT 6 P A
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2) 7 R AL DL 4 K A b B W
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A7 HIF A S AT R SO AE 5 T, R ITAS R 2 R B X
FFLIR DU e R A A S IsE i 15 B

(4ZE I R 2 A FALA PR

DZE I RIS R AR R A B Y52

43 IR I8 7 R B © Fh e 2 R A A A W AR v SV TR
10 uL, HHETFHT 10 mL FEHH HZESR P, 7 100°C

ST ZEN] 5. 10, 15, 20 min ZbFE, DIRHEATAE TR
EIRESIRIRAE A, BHERERE 5 mL /s
ORGS0, 5T 6 FhdEE R A RIS YRRERLTEAR
[ 2 1l s ) T R 1 AR AR B

2) 7% il st [ X AT FL B3 DU 4 38 A FSAR A P 52

SrBIFREL 10.0 g B DUATHOK 8 45 T B H 22 5%
B, #E 100°CAF T 260 5. 10, 15, 20 min ZbHH, f3
D)3 22 75400 20 min J5, CLREVEPIRAS . KA uEF T 2& b
B AASFLES LS5 AE oo B, o R4 T R A B 26 T 4L
VAR RS, SRS ) 2 1 i P AL DL R iR R A
AL A YIRS B
132 #dlF ik

(DAL 32

2 XING 258 5 ik sh . ¥ 90 mL G
K 3 A AEN bR UL 21255, SRl 15 0 4 Sl 4
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Z M XING %P 58 7 k0t ek 3h . YMC-B
carotene (250 mmx4.6 mm, 3 um)E&3EFE, HEFEE R 20 uL,
P A 0.8 mL/min, AR 30°C, KK BB N 4k
HF AL YR A BEIRER . 44 F A FERARES 325 nm, 4E
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Table 1 Gradient elution procedure

Fisf 18] /min A% B/% C/%
0 90 1 9
8.0 90 1 9
8.1 35 0 65
16.0 35 0 65
16.1 90 1 9
1.4 BB

FRA ST AT 3 COPATINE, R IBM SPSS
Statistic Version 26.0 GEH#4F4 Hr AL SUACHE, 20 6] AR
JHHA R & 7 2240 #1 (one-way analysis of variance, one-way
ANOVA)EAT 738, R ¢ Kade ottty B Mo, P<0.05
WA A 35 28 5 o SOORE €3 DU A 4 R R T2 AR
1260 Fdi b 3 T AR AT AL 3
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E
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Z A B P2 57 (P<0.05),
BT (s I A 3 A b A Y B R BE A 52 1 (n=3)

Fig.1 Effects of microwave times on the mass concentration of vitamin A compounds (n=3)

A 50 ) FEA
Yt K ABEIRTE

40 YA 2 AR R G
3 I 24 % A
£ 30 N 4 st g e
2 Clpwpw pz
]
& 20 H
|
LT

0

Z B ] /min
A BFEIER; B AL . RREVNG FERR Gad A I R A B iR R A 800 & W0 T ik
Z B A7 P 25 5 (P<0.05)
B2 e A 2 A G Y TR R S 5 T (n=3)

Fig.2 Effects of cooking times on the mass concentration of vitamin A compounds (n=3)
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KA F w208 ISR TE M T T RE S BT & A
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L EIHIF

Kl 4A R, i3 A A0S Wvik B 5 758 Tl sk ] S
e, 7E 100°C45 1 F £ 7€ 20 min AbFH, kR A 21k
B YRRAE R B R IME T 70.00%, 4EE R A MIEE R
290 40.28%, HEEFE A BEIRMR . 4R R A FEHEIREE K 2
R ABRMEERET 50.00%, it % ABK p-
WS N AR AR 32.68% A0 24.59%, TEHH [ KA
IOERAAET, A A BRRRER . dE4EFR A BRI AR & 4
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K B-5AE N # . M 4B 0[5, ££ 100°C2514 F %l 10 min
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Fig.3 Effects of cooking temperature on the mass concentration of vitamin A compounds (n=3)
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Fig.4 Effects of steaming time on the mass concentration of vitamin A compounds (#=3)
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