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EEiHER 15%-20% - REHEE GRE S TS EHE o RITRE A 22 HER
I REFREAGERE - e R SRR - TRERR R AR - AR
e APt = B GBS RN E B EIRFE - [Sh - IR E T HIiER S LB (EH
HIRE R » — IR TR HFERE AW ZER - DB EE M EE - BF
(2004 ) FEEET SR I T2 BN R G BV H TR Z 20k - PR RE RS
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() EfkF a aEHE
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NI
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Table 1. Color parameters of black soybean oil by different roasting temperatures.

atid L* a* b*
Treatments
unroasted 59.27 a* 2.15¢ 100.88 a
90°C-roasted 54290 -1.37d 92.54b
120°C-roasted 50.59 ¢ 11.77b 85.97 ¢
150°C-roasted 38.04d 16.11 a 64.52 d

? T F AR FRAR LSD B M HIBRTE 5% kA e (BABREEE-3) -
% Data with different letters are significantly different at 5% level by LSD (n=3).

1. PEYEIDIR R < B G B L

Fig. 1. Color of black soybean oil by different roasting temperatures.
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BB HENE & BB - RREYM GRS R IR A T AR
% RN TafEH SRS K ESIE R R ATEENEE - fIERBERAR
FY BRI E R ISR A - F R R AR & IO - gAY
VT~ W S - HOdIREA G RE R AR REAE © BEAE KN T 5 2 822 ( Chen and
Sun,2023) - #i5% (2021) TR BB vESET0R A - BB NIRRT TR
SRS PRI R - SEFERFHAYBH UM INZE 5 110 ~ 130 JZ 150°C T HYBEMEZE e
= B RHARE - (HE R 150°CHS - MBH BB bR - IR RS DRI
KSR FE eI AR 170°C » DAHERS RAT (% 5 HERAREFZERE RARML - HEHI 2 S iy
I B E BRSO REEDY -

N FIRE IR~ B Gl - FERERG MR I SR A 2R (£ 2)
TERR{E [ RGEIE A SR LR (I E ML 0.29-0.48 mgKOH g » B REAL B 17 &
CNS749N5009 " ARG, BIZRE%E R MRE 0.6 LT (£3) -

3% 2. A[EIRE DL R T R S R A R A AR

Table 2. Content of fatty acids in black soybean oil by different roasting temperatures.

iEil] =
e : |
Fatty acid content (g 100g™)
Treatments
Cl16:0 C18:0 C18:1 C18:2 C18:3
unroasted 11.0+£0.3% 3.6+ 0.0 22.3+0.0 54.7+0.2 8.4+0.1

90°C-roasted 11.0£ 0.0 3.6£0.1 22.8+0.5 544+0.5 8.3+0.1
120°C-roasted 11.2+0.2 3.6x£0.0 22.2+0.1 54.6+0.2 8.4+0.1
150°C-roasted 11.1+0.0 3.6£0.1 22.5+0.1 54.5+0.1 83+0.0
L NEBSID IR R B O E B4 LSD B HIBRTE S% ki R (HBEEN
=3) -

There was no significant difference in the fatty acid content of black soybean oil after different

roasting temperatures at 5% level by LSD (n=3).
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%6 3. TR R A S R

Table 3. Acid value of black soybean oil by different roasting temperatures.

3=
[aatt Acid value
Treatments
(mg KOH g

unroasted 0.48 a%
90°C-roasted 0.29b
120°C-roasted 0.28b
150°C-roasted 0.36b

? FfTHECFRARFEIFRRS LSD B IR TE 5%k i B (HABEEE=3) - KX
TH (CNS 749 N5009, 2019 ) F&{E k5 0.60 mg KOH g' IR -

Data with different letters are significantly different at 5% level by LSD (n=3). Refined soybean
oil (CNS 749 N5009, 2019) acid value < 0.6 mg KOH g

MERFE MR R S & - BREBEZTH BRI S B8 - ey
A B @ AT ST BEVE R SO B IR (B (& E T AL 0.29-0.48 (£ 3) - & FF& CNS
749 N5009 F F AR EHE < A E AR EE-TR(E /MR 0.6 LLT « 8355 (2021) S350k H
BEVEIN Lty - SERbEE DR R S - ERl s R E R W& - AEHDE e
TEfEfRES ~ BV R T RRIR/KAR - EAWEEIRIOER 5 55— A Ethrlse e i
Erit MESEERM - ZBRH WmEE o A RIEIRR - SRR E BT
FIO R B FEGE 90°CHETHE] 150°CH R B SV MR BB » HfE
(2019) DL 80 Fz 120°CHYE 7T L 0T G SRARA © 2275 RBEE g < 2 ith i i
RECRHE - TEBes k) B S m B EAAE P 2 AR AR REL AR - FE R BT - (BB RRAH K
A TR SRS - R E R (C18:2) el - Wik (C18:1) RZ -
e — 2R HE N RR i oo Ry B ARG IR ~ BT BEAIAGNGER ~ 20 NaEAIAENGER - AT
RILPIEER - REHE S 2T ERINERR - FLIEHIR]EE 63% » Horh EEFRu iiH R
Sh > REdfiHig (C18:3) &EIERTYZ 1S MEY T &S -

—EaEREHEE AP RACRMER IR R E

ARG — 2 LA FE DR 2 R SRR R S B8 WERER - &
RIS AR S B 29.8-65.9 mg 100 g HEREFE R 2.55-6.52
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ngml™! (3R 4) ; RSP REEZ RO EI AR R EG R S BRI - BRE
RSO TTE - MR RAR R S B A SIS, - ElsL I NEEA OB R — 2

* 4. NEBEDRERBEHECOHTFRARAOCRZGER (LI E
Table4. Content of carotenoid and chlorophyll in black soybean oil by different roasting

temperatures.
; e R EERRR
PR Carotenoid Chlorophyll
Treatments
(mg 100 g™ (ng mL™")

unroasted 298¢ 2.55b%
90°C-roasted 57.1b 296 b
120°C-roasted 659a 6.39a
150°C-roasted 64.7 a 6.52 a

? FETHEC TR FRAS LSD B M HIBRTE 5% kAR e (BABREEE-3) -
% Data with different letters are significantly different at 5% level by LSD (n=3).

FEAR - oA B SRR 32 E A RE 52 v-4= B BE (7- tocopherol ) (982 pg
gl) K 8- BEE (S-tocopherol ) (432pgg!) - [fij -4 F =K ( 8-tocotrienol ) 772
S EEEINE (£ 5) - Bl NESYEMEEE S HRA R 2
RIS R B Y B SR 3R E 8RR SEYIEEE S SRR R AR S R B
ZRBEEMH > SEHEMERELL 150°C B A RS S E o ARBTG5

(£5) -

& (2019) EREI N ERAEREW RS A E 8 (L - BEEIDRER 80°CHEFA-H]
120°C » 5%l o-tocopherol & & 23 FFH#EES - HEHIHAEH B EWHE a-tocopherol
B 1 al R FE S - SETM SN o-tocopherol FYZEENER » BEUARFZE /04 #d S 24 AH[A]

Niu £5 (2024 ) ST ERAE RS REBEENE P B MEYERE S22
b FERBR RS R A E AR R A B S 2R (FH AR R B A AT
15.1%) - {H a-tocopherol [ B MNEN R EF G0 - BEEARRFC AT RS EAAE (L -
BN - B FERG R BT - KSR B L TP E Y [ R B LR BEE R 11 90°C
Je 130°CHYBN R BRI E T B-Sitosterol & EAHBOREEEM G REZ LGN RIS EE
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MR EE R B-Sitosterol # &N T - Oracz %5 (2014) &I A ] EHETTIEE R EERT - B
EINEEEET S (1€ 1L0°CHET 2] 135°C) - ] n] S HAUTEY) R & R B TR R - #E
A A] AT S SRR AR A2 th AR S LS - & i pAE Y [ B S S AR TR 1R
1 - M EEY E R & & - SRR T is RS (] -

g (1993) Dl iz (HPLC ) T EEE et A T &80
ARAAS R - SRR DUEIEE - O T R EEE NS RRERRKE
LAEBREEERE o MSEHET o-E TS EWEERHIECH  EEm - Tl
e AEREGERSE hEEH - 2l AN - 25 RIEEMIL 228
sl A E R - LB 1 2 Sl A E Y e R B Y ERR S & - [EiEETE
R AE - RELHHEAESR B & /AL 121-145 mg 100 g7+ FERTH 1S REAEYHAE S -
UK E A B M Z MEAE SR E SRR m s A LMEYI B RARE - B el E
EEEEELPIREE R (Stigmasterol ) -

RS, APIEIRS R pE T PR Sl AR MEAE 3R E MEYIERR S B2 E
Table5. Content of total vitamin E and phytosterol in black soybean oil by different roasting

temperatures.
unroasted 90°C-roasted  120°C-roasted  150°C-roasted

P E (uggh) 1454.39 a* 1216.1 a 1341.22 a 1436.27 a
Total vitamin E

a-tocopherol 3751 a 3544 a 3520 a 39.76 a

y-tocopherol 982.27 a 820.97 a 899.49 a 964.58 a

d-tocopherol 431.68 a 35544 a 403.34 a 423.09 a

d-tocotrienol 293 a 425a 3.19a 8.84a
HEME Y [E ESE(mg 100 g) 492.73 a 301.06 b 297.96 b 335.99b
Total phytosterols

Campesterol 69.64 a 47.82b 46.44 b 51.8b

Stigmasterol 207.36 a 127.06 b 121.58 b 141.92 b

B-Sitosterol 204.61 a 119.36 b 123.51b 133.88 b

AS5-Avenasterol I11.11a 6.83a 6.43 a 8.38 a

2 EFT S E R RIS LSD BEE MBS TE 5%k ez s (RBEEH=3) -
% Data with different letters are significantly different at 5% level by LSD (n=3).
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NEEHHEERETEREYERS - SRR VIR KIERS - ARIFATIR S 52
FrmSE - SEEE R EYIE RS S iR E A — © STERFF 2R e s Eha
BRaE DER EATIRR - MAERET - R EifImre RERy £ B (Bakrimer al,
2022) - BEHEYEREGERSE - RKIHEDFHEERRERM B -

= EAEREHEEASEREECRE

g E L L E e R R R FE R ERRENR - fUREERS - #4E
SICBENR AR - INEEERT - micHiFE L2 e NHE L S EFERmRAE -
DURE D B A S A AL (354.5-391.5 min) FHCRIG R (335 min)

([ 2) » ErRDL 150°CK 0 B S b2 i M B R AR RS IR SR T - HEHIE
ARER R BT AT e AN EERETRL D - FEEED I BT g N2 a
& JREGEN N E L ES —ERNTIELER - Wi RE(EHEY - AR
AERE W S ETEERE -

450 -
400 - a
350 b
300
250 -
200 -

150 -

§rHEY
Induction period (min)

100 -

50 4

unroasted 90°C-roasted  120°C-roasted  150°C-roasted

2. NEKGHIR R B B S LA S
[FETo S F RN FIZRRHE LSD BEZ M ERA T 5%k AR RS (FHBREEE=3)
Fig. 2. Induction period (min) of black soybean oils roasted at different temperatures.

Data with different letters are significantly different at 5% level by LSD (n=3).
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b2 E 2L DT RBOEERE - SUafi RAUR - BRI ELE 90-150°Chz P b f i -
R e e e IR R A D - R SR IR MR AR S R - (EARIE
FAAH R R R (BT 5 e B G SR 72 B SO LEigis i & B8 L L B &
RS B EYIE RS & - (2D 150°CRE D L2 TR Bl A = iqE
£RE MMEVEEREEE - (KR LAEHRE - DL 1S0°CRED .2 R Sl g 12 &
HEWZEN - BHERB MR o« AWTF0EEE LRSI R R F R R IR S
FEMEIRZ N - REEEEEN AR SR EN - RETE IR B SR
DRI A

52 UK

TTER e AL TR R R L SE Y S - 2013 - &AL b 5 - IR ATE
1021950978 5f - 57 -
TTEEE RN R ZEYEHE - 2013 - fanflEhrtdE R E 2elaiiik - fifke
FE 1021950329 FEAEBIE - 518 -
TTE R AR TR A B A B Y E L - 2023 « SRR ERE -
<https://www.fda.gov.tw/tc/site.aspx?sid=271&r=1487085705> -
FHEE] - TR - B  HEE - 2004 - RE R TMEE TR - HEHiE -
29 B 48 H 20-22 -
R I e B ) - 2003 © i IR B 2 A5 CNS 3647 R A atebaik-BRIE I E -
FEE R B - 2019 - fh3E REJE]5E%E CNS 749 N5009 R RS - 5 -
JESCH 2019 o RPREIR RS AR IGE TRl M B R VER I 278 - BT 2R 2R
BRIFEE TR 53R -
REIEEE - 2022 - SIEFYREHEAEIF &R - RERSEFE
<https:// agr.afa.gov.tw/afa/afa frame.jsp> o
WAL BE  AHSE » HEE - 2021 o SEFORHINTRT » FRHEEE T3 Rt -
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The Influences on Properties of Black Soybean Oil by
different Roasting Temperature !

Yu-Chi Ho 2, Pei-Chun Jen 2, Pin-Chun Liu 2, Xiao-Qi Hu 3, Wei-Ju Lee?

Abstract

The current production of soybean oil mostly uses solvent extraction, and subsequent
refining steps such as degumming, decolorization, and deodorization are required before it
can become edible. However, the refining process results in the depletion of natural nutrients,
such as tocopherols and phytosterols. In this research, the optimal processing process of cold
pressed black soybean oil was established. Since black soybeans are rich in oil and fats
soluble compounds, we prepared black soybean oils by physical pressed after different
roasting conditions and analyzed the oil properties and compositions. The results showed that
when the seed roasting temperature was increasing from 90°Cto 150°C, the color of black
soybean oil was changed from green to dark brown, but the fatty acid composition and acid
value did not change significantly. Besides, the content of carotenoid and chlorophyll were
significantly higher when black soybean seeds roasted between 120°C-150°C, and the oil
stability induction period was also significantly higher in 150°C than unroasted. However,
the content of total vitamin E and total phytosterols were decreased by roasting treatments.
According to the above results, pressed soybean oil by roasting at 150°C could prolong the
most nutritional value and shelf life among all roasting temperature treatments. There’s the
potential to develop roasted black soybean oil and increase the application diversity of

domestic black soybean products.

Key words: acid value, oxidative stability, natural pigment.

I Contribution No. 545 from Taoyuan DARES, COA.

2 Assistant Researcher (Corresponding author, ych@tdais.gov.tw), Assistant Researcher and Assistant
Research Fellow (Project).

3 Student and Associate professor of Department of Food Safety, Taipei Medical University.
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